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To all whom it moy concern: |
Be it known that I, JAMES M. EVANS, a citi-

zen of the United States residing at Mar-

quette, in the county of M.eu quette and State

useful Impxovements in Rotary Engines, of
which the following is a spemﬁea,bmn

of Michigan, have invented certain new and

My invention relates to rotary engines, the
object of the invention being to avoid dead-

points and to utilize to the hwhest possible
degree the steam-pressure.

- tary piston mounted upon a crank-pin and
revolving eccentrically with its periphery in
contact with the inner surface of the periph-
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ery of the cylinder with multiple sliding di-
visional walls and with inlet and ezhaust

ports between the walls of e&ch stea,m-eom—
- partment. -
_T'he Invention is 11111%131::1,1:6(1 in the accom- |

panying drawings; in which—

-_It includes a ro-

Figure1 is'a cross-sectional view of the en-

gine. = Hig. 2 is a sectional view on-the line
5 2 of Flfr 1. Hig.3isa detaill sectional view
on line 3 3 of I‘lﬂ‘ 1, and Fig. 41is a detail face
view of one of the front plateﬂs of the qteam-.
chest at one of the inlet-openings. = - -
~_In the cylinder 1 is journaled. the mank—
shaft 2, formed in two parts, connected by

the mterloekmg portion of theé crank-pin 3,

upon which is mounted the piston 4, that rolls
in contact with the inner perlphery of the

eylmdel and drives the crank-shaft, as will

appear hereinafter.
thecylinder,atthree points equidistant apart,
are pockets 5, in which the outer ends of the
sliding p&I‘tlthHS 6 are guided, the inner ends
of said partitions bemﬂ' seeured to the pis-

Extendingr a,dlally from

ton, so that said ends may have a limited
| amount of movement and yet maintain a

steam- nght contact with the piston at all
times.-- The piston has an annular recess 7

in each face thereof near its periphery, in

which is fitted an annular packing-ring 8,

~ also recessed to receive the blocks 9, to which

50

the partitions 6 are secured by'pin—and-slot
relative radial positions in all movements of

the piston, sliding in the recess in the pack-
ing-ring as the piston traverses the cylinder.

form thereto and is connected to said parti-

Each partition carries a shoe 12, that has
‘1t8 face bearing on the piston curved to con-

1

{ or as an exhaust pipe.

_10119' opening.

tum __by means of a (33?1111(11‘10&1 head project- .

ing from the partition and a corresponding
Socket formed in the shoe, so that said shoe
may have pivotal movement The socket 11

55

in the block 9 is curved on an arc struck from

block the shoe will at all times be held in
close contact with the periphery of the pis-

‘the center of said head, so that in the vari-
ous positions assumed by the partition and

60

ton by the pins 10, projecting inward from

the legs of the partition which extend down
into the guides in the cvlinder-head on each

side of the shoes. The shoes are preferably
rounded on their upper faces and the inner
periphery of the cylinder is correspondingly
recessed to provide seats for said shoes when
the partitions 1eaeh thelr extleme 011twa,1d
posmons o |

70

‘The three parhtwns her etofme Jiefeued 130 .

divide the cylinder into three independent

steam - compartments . ¢, b, and ¢, each of

| which is provided with separate steam inlet
‘and exhaust ports.

- These ports lead through
the wall of the ¢ylinder, and to provide quick
action—that is, qmck openmn' and clo&mﬂ* of

on-one side of the cylinder and the exhaust-
ports 14 on the opposite side thereof. Disk
or ring valves 19 are splined to the crank-
shaft, these valves being located between the
heads of the cylinder and the walls of the

steam-chests which are secured tosaid heads.

As each head of the cylinder is similarly con-
structed, so. that the engine may drive for-
ward or reverseé with equal facility, depend-

15

The inlet-ports 13 are located '

30

ing only upon the side thereof which is used

as the steam-inlet side, it will be only neces-
sary to describe the structure of one side.

Q0

‘The steam-chest 15, before referred to, com-" -

prises a casting throuo*h the hub of which the

crank-shaft passes, the front plate 16 thereof

| being secured to the cylinder-head and the
t steam-compartment,which isof annularform,

extending from the back of said plate. A
pipe 16 leads into this compartment, which

95

is used, as the case may be, either as an inlet

The steam-compart-

ment i1s within the line of the ports in the
cylinder; but to put the same in connection -
| therewith independent extensions 18 lead
| from sald compartment to each set of ports
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and inclose the same.
terposed, as before stated, between the said
ports and the front plates of the steam-chests,

which plates have openings 20, leading

through the same, in line with the cylinder

ports that open into said extensions, and said

valves have corresponding openings 21
through the same arranged in predetermined
positions, so that in the rotation thereof the
ports will be opened by the openings 21 alin-
ing with the ports and the openings 20 in the
front plates of the steam-chests and closed

when said openings 21 pass out of alinement

with said ports.
In the operation of the enginewith the pis-
ton in the position shown in IMig. 1 the steam

- would be passed into the cylinder through
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the ports 13, communicating with the com-
partment ¢, and as the partition 6 closes the
bottom of this compartment the piston would
be forced in the direction of the arrow.
steam 1n the compartment ¢ will continue to
act alone until the piston reaches a position
where the longitudinal axes of the cranks
pass to the left of the inlet-ports of the com-
partment 6, when said inlets will open and
the inlet-ports in the compartment ¢ will be
closed, the steam in the compartment ¢ act-
ing expansively until the longitudinal axis
of the crank is in line with the exhaust-ports
of the compartment b, when the exhaust-ports
of the compartment ¢ will open for the dis-
charge of the used steam therein. On the
continued rotation of the piston the parts
will reach the position where the inlet-ports
on the compartment ¢ will open. Then if

an ordinary condenser is connected with the

exhaust - ports with the ports in this posi-
tion there will be a vacuum in the compart-
ment ¢ pulling on the piston, steam directly
from the boiler acting in the compartment ¢
and steam acting expansively in the compart-
ment b. 'To keep the packing-rings 8 pressed

at all times against the inner faces of the cyl- |

inder-heads, a series of ports 20 lead from the
periphery of the piston to the recesses 7 in
the rear of said rings. A ball-valve located
in sald ports prevents any exhaust therefrom
while permitting free inlet thereto. To in-
sure a steam-tight packing around the eylin-
der-ports, contacting plates 21 22 are located
on each side of the valve at the cylinder-ports,
with means for automatically taking up any
wear thereon or on said valves. These con-

tacting plates are located at each set of ports

13 14, and they are placed on both sides of
the valves. The plates 21 are provided with
nipples loosely fitting the openings in the
front plates of the steam-chests, and the rear
faces of the main portions thereof bearagainst
a thin brass diaphragm or ring 22', which is
seated in the bottom of an annular recess 238
in each front plate and which is maintained

in place therein by a second ring 24, seated |
1n sald recess 22 above the diaphragm and

bolted to said plate. The steam will pass be-
tween the nipples of said plates and the walls

The valves 19 are in- |

The-

of the openings in the front plates of the
steam-chest and get behind the diaphragms
and so force the plates against the valve and
make a close contact. The heads of the cyl-
inder are similarly recessed and carry corre-
sponding diaphragms and contact-plates, the

nipples of which extend into the cylinder-

ports and have a corresponding action.

I claim—

1. In combination, the cylinder, the piston
mounted therein, the sliding partitions, the
blocks carried by said piston, said piston be-
ing movable independently thereof and the

loose connection between said partition and
‘sald blocks to permit the inner ends thereof

to move longitudinally of said blocks.

2. In ecombination, the e¢ylinder, the piston
mounted therein, the blocks carried by said
piston, said piston moving independently of
the same, the partition guided in the c¢ylin-
der-wall, and the pin-and-slot connection be-
tween sald partitions and said blocks. |

3. In combination, the ecylinder, the piston
mounted therein,the block carried by said pis-
ton, said piston moving independently of the
same, the partitions, the shoes having a piv-
otal connection to said partition and a bear-
ing on said piston, said blocks having curved
slots therein and pins extending from said
partition into said slots.
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4. In combination, the cylinder, the piston

mounted therein,the block carried by said pis-
ton,the partitions guided in said cylinderhav-
ing legs extending on each side of the piston,
a bearing-shoe pivotally connected between
saldlegs to sald partitions and pinsextending
inwardly from said legs engaging said block.

5. In combination, the cylinder, the piston
mounted therein, the plurality of blocks slid-

able in a recess in the piston, the partitions-

and the connection between the same and the
blocks, said blocks moving independently of
each other. |

6. In combination, the cylinder, the piston
mounted therein having an annular recess in
each face thereof, a packing-ring fitted to each
of sald recesses having an annular recess in
the same, blocks held in said recesses in the
packing-ring, the partitions, shoes carried
thereby bearing on said piston and pins also
carried by said partitions having a loose en-
gagement with said blocks.

7. Incombination, the cylinder, the piston,
the inlet and exhaust ports, the steam-chest
secured to each cylinder-head and the exten-
sion therefrom projecting beyond the periph-
ery of the same inclosing and communicating
with saild ports.

8. In combination, the cylinder, the piston,
the plurality of inlet and exhaust portsin the
cylinder-wall, the steam-chest secured to each
head within the compass of said ports and the
series of independent extensions leading from
each chest and communicating with and in-
closing the adjacent ports, substantially as
described. |

J9. In combination, the eylinder, the erank-
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" ton journaled therem the steam-chest se-
~ cured to each head of S.‘:le cvlmdel por ts in-

10. In combination, the cylinder, the p1s—

11. In combination, the cylinder, the pls--
~ ton, the ports leadmﬂ* through the cylinder--
I W&ll steam-chests havmg openings in aline-
e ,."'ment with each of said ports, rotary disk

. valves controlling said openings and ports.
and contacting plates located contiguous to.

. said openings and ports adapted to make a |
- steam-tight fit around said ports and open- |
- ings between the steam-chests and cylmder-— |
| _heads and the valves with means for main-
taining a constant pressure on said plates.

12, In combination, the cylinder, the plS-

sald cylinder and alining openings in said

steam-chest, a rotary dlsk valve interposed
 between the cylinder-heads and the steam- |

~ chests, contacting plates carried by the chest
~and head ﬂemble diaphragm adapted to con-

s

~ trol said pla,tes and means for mamtalmn#
~pressure on said diaphragm. - n
~ 13. In combination, the cyl:mder the pis-

'_r'_;,f“.j.'j.-.'ton journaled therem the steam-chest se-
.~ cured to each head of S&ld eylinder, ports in | -

S the 05 1111(:161 and oPenlnﬂ‘s in the stea,m chests_.

shaft the plston the ports leadmw thlough |
- the cyhndel the steam-chest communwatmﬂ'-.
‘with the same and the valves.carried by sald-_
-shaftlocated outside of the steam-chestsin be- |-
5 tween the front plates thereof and the cyhn-_ :
. der-heads adapted to control the commumca-,‘_
R -‘[101:1 between the chests and said ports.

to the rear of said- diaphragms.

- 14. In combination, the cylmder the pls-,__z-: o
| ton having an a,nnula,r recess in each face
| thereof, a paekm g-ring seated in each recess, = =
| a steam -port leading- from ‘the periphery of . -

| the piston radially a short distance. within..
the periphery ther eof and branch ports lead- |
ing from said radial port to each: recess in the
‘rear of the packing-ring therein’and a- valve -~
controlling said radial -port located at the
'Junctmn of the branch. pmt therewith. - -
15. In a rotary steam- -engine and in com--_
'- bll’ld;tl()]’_‘l a cylinder ha,vmﬂ' a central shaft,a -
circular revolvmﬁ' piston mounted upon the'“ '

!_.a,lmmﬂ' therew'lth a rotar};f dlsk Valve 1nter~—. 40._--__'
posed. between the cylinder-heads and the .
steam-chests, a flexible diaphragm carried by o
the chest and eylinder-head: eontacbmﬂ'plates;,_;_.' L

_controlled by said dlaphraﬂms and nipples -
carried by said plates extending through the
‘diaphragms and forming steam ducts be-

o | tween their peri pherles and the wall of said
o 'ton the ports leadmﬂ' through the eylmder-—? |

L ‘steam-ports and openings, said ducts leadmn--_- S

wall .Jhesteam- ehests commumca,tmﬂ'mth the |
- same and the rotary valve located outsade of |
. the steam-chest, said valve being interposed
- between said chest and the cylinder- head
;adapted to control said communication.
- " 55

crank of the shaft within said cylinder, and

arranged to bear upon the inner periphery of:
‘the cylinder in the revolution of the shaft,a 65 =
‘plurality of sliding partitions subdlwdmﬂ"the_f e
‘steam-space between the piston and thewalls .

{ of the cylinder, inlet and exhaust ports for -
each subdivision formed by said partitions -
and VELIVG mechamsm a]l substantmlly as set )
'forth o | S
In testlmony whereof 1 aht my smnatme B
'_,m p1 esence of two witnesses., o

JAMES M EVANS

Wltnesses

G W. BALLOCH o
W‘u I‘ HALL :
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