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~tending

~ shown by dotted lines in Fig. ‘1
~-represents a section on line 15—15 of. Flg 1

| resents a view- similar to Figs."13
showing certain additional. features.
" Fig. 17 represents 8
“section online 17—17 0f Fig. 1 -
~ The same" reference chereetere mdwete _

the same parts 1n. all the figures. - e

In the drawings,—a represents a - rotew__

 CHOATE, of Boston, in the county of Suffolk
and- Stete of We%se(‘husette have invented
certain new and useful Tmprovemente in Ro-~ |
ary Engines or Motors, of whmh the follow—:'

EJNI{TED %TATL% PAT]ENT @FFE@E

SILVANUS F VAN CHOATE OF BOSTON MASSACHUSETTS

H‘OT;;@&HY ENGENE

epeclﬁca.’clen of Lettere P&tent

H‘!..

To {;;ZF whom zt mmy concern
‘Be it~ known that I, S‘lLVANUS F Vm

- Ingisa speclﬁeetmn

1 power motor to be operated by steem aIr, or

10

15

20

49
e 'plston and distributing valve,
~ disk of substantial thickness.

- riphery project radial &butments a’ extend-
ing across the said periphery and spaced
'_equelly apart, the preferred number of said
“abutments bemﬂ' three,
“ments may be 1ntegml with.the body of the |
piston, or, made in separate pieces; rlgldly af-
- fixed in any suitable way to said body The
said rotary piston'is keyed or ethermse rig-

o _
- adly affixed to a shalt.b, Whmh is rotated by

Fig. 16 re

My invention relates to an. enfrme or

are to provide an engine. or motor having -
important’ edventeﬂ‘ee and 1mpr0vements a8 '
to efficiency, ‘economy, and simplicity.

O1 the accompanying drawings, formmg &
part of this specification, -—-—F1gu1‘e 1. repre-
- sentsan end elevation of an englne or motor
| embodymg my -invention.
“sents a section on line 2—2 ef Fig. 1
| represents a section on line 3—3 of Fig. 2.
Figs. 4 and 5 represent fmgmentery sec—'

Fig. 3

tmnel Views hel einafter referred to. - Fig.
represents a ‘section-on line 6—6 of F1g

and an elevation of parts at the left of said -
i‘epreeent sections on:
Fig. 9irepresents a side |
figs. 10 and. 11
- represent side and end wews of one of the
_ Fig. 12 represents a per-
- spective view of the abutiment valve.
13 and 14 represent sections on a plene ex-
through one of the series of passeges
5 | 'To avoid confusion in the drawings, I have
omitted .any representation - of the bolts
‘which connect the members of the casing.

line. Figs: 7 end
line 7-—-—-—-7 of Fl
view of the throttle-velve

abutment valves.
Figs.

Fig.

and 14,
herema,fter referred to.-

‘which is
From its pe-

The piston. abut-

| _'the plston -The ghaft is-journaled in bear-

 shown in Rig. 2

ings in a_casing, preferebly constructed as

piston, smd side’ membere amng hubs form-

Fig.. 2 repre— |

seld casing being compaosed
of side members ¢ ¢ at opposite sides of the

|

ing elongeted beermcrs for the sha,ft and

- ~ Patented May 28, 1907.
Appheetlen ﬂled OGteber :L, 1904 Serlal No. 227, 110, - SR,

stuffing-boxes - cﬁ at the outer ends ef seld- |

hubs.

mediafe member ¢?, having a circular inner
surface Surroundmg the piston and concen-

The casing also comprises an 1nter—~ .

6o

tric with its peﬂphery , and formmg ‘the .
outer wall.of "an annular steam orf vapor
| space d, the inner wall of which is formed by

| __the %)enphery of the piston. ~ The abutments
any suitable 1mpelhnﬂ' force, and:its eb]eete -

the piston project across the said annu-

:"ler space d and interrupt its continuity, the
| outer edges’ of ‘the gbutments being in close
L '_.-pmmnutv to the outer wall of the- annular' :

‘steam space d; while their ends are in close 70

premrmty to the inner faces of the side. mem-

‘bers ¢'¢’ of the casing. The Workmg agent,

which may be steam, compressed air, an ex-

| pansive .vapor, or any suitable 1mpellmg '
force;—and for convenience is' hereinafter
-' denommated steam, is-admitted to the annu-
| lar space d, as heremafter described, and acts
| on the S&ld &butments to rotate the
The said casing is supported by a bese 3,

which may be bolted or otherwise secured to

a suitable support, and is preferably formed
“integral with the side memniber ¢, the other

| side member ¢’ and the intermedi ate member

a | screw-threaded sleeves f f' (Fig.

-¢® being

_ bolted or otherwise secured to the
‘side mermber ¢, althoughif desired, the in-
termediate member ¢ nay be mtegral with

75 |

1st011 e

8o

either the inner of the outer side member. "

90

e represents a throttle or controlling velve L

Twhlch is adapted to turn or partially rotate
1n a throt#le-valve casing or hub ¢* formed on

the main casing, the said throttle-valve cas- -

|1ng having a cylmdncel inner surface, inter-

nally threaded at its ends to engage annular

95

2), which
_bear against and confine against longltudmel ’

‘movement of the cylindrical throttle-valve. -

The sleeve f”

is provided with means such as

100

‘an internal screw-thread for engaging a -

“box
| thmttle—velve

g~

-supply-pipe ¢ to supply steani to the engine,

and the sleeve f is provided with s stuﬂmg--_ -

f*, which surrounds the stem ¢ of the
Said stem is provided with
“a ‘hand-wheel or erank ¢* or other means,
whereby said stem may be rotated to cha,nge- n
| the position of the throttle-valve.
| embodiment of riy

10§

In this
invention, the throttle-
| valve casing is mtegral with the member ¢ of

‘the main piston cesmg, and 1ts aX1s 18 parelle{
-WIth the shatt b -- -

11O |



&3
The main casing

chambers ¢ (Fig. 3), opening into the annular

- Steam space d surrounding the rotary piston

b

Y

[
a
T

10

‘ment valves,
‘ber being

and formed to contain and co-operate with g,
series of oscillatory

h*. In this embodiment of

_ my invention, I
show four of said-casings ¢,

and four abut-
equally spaced apart, this num-
preferred in an engine which is
adapted to be reversed and to rotate the

shaft b in either direction, although as here-

1nafter set forth, my invention may be em-

15

20

bodied in an engine ada _
one direction only, and aving two or more
subsidiary casings and abutment-valves
Each of the said abutment-valves is formed
as shown in Figs. 8, 9, and 10, and com-
orises a. cylindrical body

outer wall of the annular steam or fluad

‘Space ¢ when the abutment-valve is in posi-
- tlon to cut off the communication between

-the abutment-valve has

the throttle-valve and the said steam space
d, as shown ir Fig. 4. The hub portion of
a central longitu-

* dinal passage or steam chsmber 3 occupying

-~ 1ts axas of oscillation,
-radially from
of the valve,

.30

and a port 4 extending
sald conduit to the perimeter
sald port directing the steam

_into the annular space d. The passage 3 and

35

~an abutment
45

55

60

03

- the piston chamber to rotate t

Between the said port 4

‘away from the

‘Jecting abutments or

form the ends of two se

port 4 constitute movable or ‘adjustable
parts of a conduit which supElies steam to

. e piston, said
conduit also comprising a fixed passage,
hereinafter described, formed in the casing

and connecting the throttle-valve casing |

with the passage 3 of the abutment-valve.
and the recess 2 is a
narrower cancave fate or jaw 5, which con-
forms to and hasa bearing on the periphery

of the rotary piston, as shown.in Fig. 5. The

abutment-valve is thus adapted to serve as
to confine the steam in the
space d between the port 4 and the adjacent
abutment a’ of the rotary piston, and pre-
vent the steam from passing backwardly, or
satd adjacent piston abut-
ment. | o | |
The abutment-valve has two radially pro-
projections 6, 7, the
outer edges or ends of which are in close
proximity to the segmental inner wall of an

enlargement of the abutment-valve chamber. |

The ends of said enlargement are formed by
two shoulders or abutments 8, 9, between
which is an inwardly projecting fixed abut-
ment - 10 formed on the casing. Said
shoulders and the ends of the abutment 10

valve, the abutments 6, 7, of the abutment-

valve being movable in said segmental cham-

bers, as hereinafter described. D
The central or hub portion of the abut-

abutment-valves b’ b2 b

ted to be driven in-

having a concave
ace 2 at one side, which forms a part of the

gmental steam spaces
12,13, {)artially surrounding.the abutment-
th

is provided with a series ! ment-valve has
of subsidiary casings or abutment - valve

—

F

of the .
abutment-valve, as shown oy dotted lines in

1mental chamber 19,

855,148

annular end projections or
trunnions 13, which are adapted to turn in
counter-sunk or. other bearings formed for

their reception in the side members-of the
as .shown in Fig. 15. All the ..

maln casing,

abutment-valves are of the same form and

construction, each being preferably an exact

duplicate of all the others, so that the valves

.of the series may be used mterchangeably by

turning the ends of one pair in one direction,
and the similar ends of the other pair in the
other direction. | |
The throttle or controlling valve e has g
cylindrical periphery closely fitting the in-
terior of the casing, and an internal steam
chamber or conduit ¢, which is open at one
end, as shown in Fig. 2, to receive and hold
steam from the supply-pipe ¢, said open end
bearing against the cdn&ing sleeve 1. The
other.end of the throttle-valve is closed, and
shouldered to bear against the sleeve f. A

steam-passage extends from the throttle-
valve casing to the hub of each abutment-

valve, to conduct steam to the abutment-
valve for the purpose of moving the valve to
its open position (Fig. 5) and of propelling
the piston, said passages being desipmated </
¥ i* 4% Kach passage constitutes the fixed
part of the conduit above referred to for Sup-
plying steam to the piston chamber. One
sald pidssages is provided for each
Figs. 1,2 and 3. The throttle-valve is pro-
vided with & series of ports cocperating, as
heremafter described, with the said passnges.

In Figs. 2, 13, and 14, I show means for

establishing an abutment-valve onening con-
nection and an abutment-valve closing con-
nection between the hub of each abutment-
valve and the segmental steam spaces 12 and
13 of the abutment-valve casing. I, 14
shows a connection established botween the
hub of an abutment-valve and the segmental
steam-space 12, so that steam admitted to
said hub will exert pressure on the abutment
6 of the abutment-valve in the direction re-
quired to move the valve from the closed

posttion shown in Fig. 13 to the open position
shown in Fig.- 14,

The said means inelude
) & formed in the main

two outer passages
inner ends of said passages open-

casing, the

Ing side by side into the']}i:-‘;t.fm—-mntu.ining'

The outer end of the
passage j-opens into one of the bearings of
the abutment-valve, and the outer end of the
passage & ppens into the inner end of the Se -
In the rotary piston is
formed a series of inner segmental supply pas-
SagEes, grooves, or ports m, which are concen-
tric with the shaft & and are arranged to act
as tubes to connect the inner ends of the pas-

space or chambar.

sages.7 k at predetermined mtervals, thus
completing the connection hetween the - hub
of the abutment-valve and the segmental
steam-space 12, and permitting the steam to

75

go

95

100

105
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~act on the abutmeént 6 .as indicated by the -
~ arrows in
-, valve.

10

. 865,148

Fig. 14, in opening 'the abutment-
~ The passage 7 constltutes a’ pai't} of the
means provided for._momenta,rﬁy moving the

abutment-valve to its,closed position, as

shown ir Tfig. 13, to remove the abutment
jaws. 5 of the valve from the path of an ap-
proaching abutment of the rotary piston.

Said means also include a central pasage n,

" portion.of the segmental steam-space 13, and

.. in.the side of the rotary piston and adapted .
'to connect the inner end of the passage n

a series of concentrically arranged segmental

supply passages, grooves, or ports o formed.

- with a branch j (Fig. 14) of the passage.,

~ thus completing a connection between the !
20

| 25

30

hub of the abutment-valve and the segmen-

. F

tal space 13, and permitting the steam to act
on the valve-abutment 7, as indicated by the
arrows in Fig. 13, in moving the abutment-
~ valve to its closed position. The
inner segmental ports o and m correspond 1

The outer and

number and position with the abutments a’

of the piston. The relative arrangement of

the ports or grooves m o and the passagés

7k n is such that when the passages 7 k. are |
connected by a port or groove m, the pas-
- sages 7 n are disconnected, as shown 1n Kig.
~ 14; and when the passages 7 n are connected

by a port o, the passages i I are disconnected

35

.. '

as shown in Iig.

Tt will be seen from the foregoing that the

rotary piston besides acting as a main power
piston or disk, constitutes and acts also as a

- distributing valve, and enables the steam Or

force that impels the piston to also cause the
abutment-valve to jump the piston-abut-

ments, the impelling steam or force holding

)

the abutment-valve open and in operative

relation to the periphery: _Of_ the piston, then
briefly raising the abutment-valve jaw' 5

~ while the piston-abutment is passing 1t, and
~ finally returning the abutment-valve to its
 open position and the jaw 5 to its operative
relation to the periphery of the piston. It
will also be seen that the piston or revolving
disk, acts as intermediate tubes or connect-
~ ing communications between the throttle--

valve or source of power and a set or sets of

tubes or openings through which the said

piston or disk supplies steam or other force |

riclude a ¢ _ ‘ment-valve chambers to operate the abut-
which opens at its inner end 1nto the piston- |
chamber. and at its outer end into the inner.

13. The outer ports or.
grooves o are shorter than the inner ports or
~ grooves, so that the valve-closing connection
- shown in Fig. 13 is much briefer than the
8 valve-opening connection shown in Fig. 14. |
 The said valve-closing connection 1s broken
‘as soon as the piston-abutment has passed
- the abutment-jaw 5 of the abutment-valve,
and the valve-opening connection 1s at the
same time restored and continues until the
next piston-abutment o’ mearly reaches the
~said abutment-jaw. .

to the abutment-valve chambers 12 and 13,
(Figs. 13,.14; 15 and 16) and to the abut- .

mental groovesin its sides, not only supplies

‘ments of the abutment-valves; and that said =~

piston, by means of its movement and itsseg- =~
Abal 2100 Lis=sld OL ONiy S 70

steam or other force through connecting - .

means, by bridging or jumping the steam or
force, by said means, over the space between =
the moving piston or disk and the fixed abut- -

ment-valves, but also, by the same means,
- bridges or jumps the steam or impelling force -
‘back agaim, through the sald openings, to the

arooves of said piston or disk, thus distribut- ~ -

ing said steam or force to and from said abut-
ment-valye chambers, and finally conveying

_'-.801 .

it to the desited exhausts. = The steam pres- =
sure is constant in the hub or chamber of the
abutment-valve while the passage remeains

open, so that the valve responds quickly to’

cach of the described changes of connection - | "

caused by the ports of the rotating piston.

In a reversible engine embodying my in-

-vention, a series of relatively small steam--
passages p’ p* p* p* extend from the throttle-

mental steam-spaces 12 of the abutment-

valve casings, to conduct steam to:said.
‘spaces for the purpose of closing the abut-
‘ment-valves, the steam acting on the abut-
‘ments 6 of each abutment-valve, and ~~
firmly setting and holding" said valves m .

o

their closed position. In the reversible en- o
gine here shown, the parts of two of the . .

abutment-valves are arranged to cause the
‘steam to impel the piston in one direction,
‘while the ports of the other two .valves are .

100 .

arranged to cause the steam to impel the .
,pIStOIl' 111-’[_;}16 O p'()_s;[te_dme@tlgni as ShOWIl in |

‘Fig. 3, the valves which cause the move-

T05.

ment of the piston in one direction alternat- = .~

ing with the other valves which cause the . =~
‘movement of the piston in the oppostte di- = -
rection. Thethrottle-valveis provided with .-

| two larger ports.or openingsr v’ formed in 1yo

opposite sides of the valve and out of aline- =~

‘ment, or diagonally opposite each other, the

taneously with the passages +'+* when the
throttle-valve .is at one extreme of 1its ;
movement, as shown in Fig. 8, and with the
‘passages 7° 1* when the throttle-valve 1s at

115

the other extreme of itss movement, as shown.

in Fig. 7. The. throttle-valve is also pro-
| -vided with two smaller ports or openings s s"

120

formed in OPPOS__ite's'ides of the val'v_e_ and .
diagcnally opposite each other, the said ports

s & - being arranged -to register with -the

smaller passages p* p* when the throttle-

‘valve is 1 the position shown in Fig. 8, and

125

with the smaller passages 9’ p® when the
throttle=valve is in the position shown 1

TFig. 7. . The larger ports r #' are circular,
while the ports s ¢’ are elongated, asshownin .

Fig. 9, their width being-equal o the diam- 130

P PP P XL rovtie- go
I valve casing to the outer ends of the seg- =~
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' two of the abutment-valves
18 admitted to the hub of the other two re-
‘spective abutment-valves. The larger valve-

10

“passages p’

oter of the smaller p&ssag‘es which they con-

trol, while their length is considerably greater
than said diameter, the arrangement of the

ports. being such that when the throttle-
valve is turned to start or reverse the engine,
the ports s and ¢’ will be opened to admit
setting and holding pressure to the casings of
before pressure

supplying passages. i’ 7% i* 4* and the smaller
p* p° p* which supply steam to

~ tlose the valves are therefore so arranged rel-

£S5

- 20

_casing; and when the smaller

afively to the ports of the throtile-valve
that when the larger passage supplying

steam to either abutment-valve is open, the
- smaller

assage supplying steam to the cas-
ng of that valve is closed, to exclude the
valve-setting and holding pressure from that
passage sup-
plylng steam to
ment-valve is open, the larger passage sup-
plying steam to that abutment-valve is

- closed, so that no pressure is admitted to the
25

hub and port of that valve. .
Fach abutment-valve when its position
1s changed ‘is cushioned by steam in the

- Spaces 12 and 13 acting on the abutments

30

“movements of the wvalve.

35

6 and 7 to prevent hammering by the abut-
ments 1n the movements of the valves, the
steam 1n said spaces 12, 13 beine allowed to
gradually disperse, but is renewed by the
‘ ~If desired, the
steam may be'exhausted from the spaces 12,
13, as hereinafter described. When the
throttle-valve is at one position of its move-
ment, 1t supplies steam to the two abutment.-
valves which-cause the rotation of the piston

- 1n 6ne direction, and shuts off all the steam

45

Phes steam to the val .
Totation of the piston in the opposite direc-

from the other two valves except the steam

reguired to set and hold the latter valves in |
a

11xed position. When the throttle-valve is
atrthe otler position of its movement, it sup-

the valves which cause the

“tion, and shuts off all the steam from the two

first-named ‘valves, except the steam rte-

50

- fixed in

55

60

o5

quired to set and hold the other two valves.

The movements of the throttle-valve are
limited by a stop-pin or screw-bolt, ¢* (Fig. 2)
the valve-casing, the lower end of
sald bolt traveling in.a segmental slot ¢’ in
the periphery of the valve, the ends of the
slot abutting against the stop-pin when the
valve reaches the extremes of its movement.
When the throttle-valve is in a position half

‘way- between the extremes of its movement,
1t closes all the passages, and stops the engine.
 The valve mav

be held in said intermediate
position, or any other position, by a suitable
movable detent. The valve may be turned

to varlous intermediate pesitions to permit

a restricted passage of

_ steam for driving the
engine at variable

speeds and the speed may

be controlled by any desirable governor.

the casing of either abut-

886,248

The passages 7k n in Fig. 2 whicl: commu-
nicate with the abutment-valves 5’ and A* in
Fig. 3 and their casings are formed in one of
the side members of the casing, while the
passages } £ n, which communicate with the
abutment-valves 5% h* and their casings are
formed in the opposite. side member of the
casing as partially indicated in Fig. 2. Each

side of the rotary piston-disk or body is pro-

vided with the segmental ports m and 0, the
ports 1n one side being duplicates of the ports
in the opposite side, asindicated also in Kg, 2.

t ' ¢ (Fig. 2) represent channels in the
sohd body of the rotary disk (Fig. 2) also
formed in the shaft-bearings and in the inner
faces of the side members of the casing (Fig.
2) to conduct oil, steam, or vapor to the shaft-
bearings, for purposes of lubrication.  Simi-
lar channels # # are formed in the throttle-
valve casing. _

The casing is externally ribbed or rein-
forced, to provide walls of suitable thiclkness
for the steam passages.

In-a motor the shaft of which is required

to rotate m one direction only with no provi-

sions for reversal, one pair of the abutment-
valves, for example the valves 7/ and i, will
be sufficient, the other valves A* % and their

connections with ‘the throttle-valve heing

omitted.

The exhaust-steam passes from the anni-
lar steani-space d, through exhaust passages
u ' extending from opposite sides of the o
Ing, as shown in Fig. 3. The exhaust stenn;
may be conducted to noise-mufHers or to con.
densing apparatus, or it may be utilized for
any desired purpose, by beiig supplied to an-
other motor, adapted to Le operated by the
expansion of the exhaust, or to a heating aj-
paratus or systein.

In Fig. 16, I show means for exhausting

steam from the segmental spaces 12, 13, of
the abutment-valve casings, sald means com-
prising segmental grooves or ports v v’ formed
1n the sides of the piston body, and exhaust
passages w w’ formed in the side members of

the piston-casing. The ports » are arranged

to communicate with branches 1’ of the PAas-

sages k£, and to connect said branches with
the exhanst passage w. The ports or grooves
v" are arranged to connuunicate with
branches n’ of the passages 7, and to conneet
sald ‘branches with the exhaust-passage w’.
When a port » is caused by the rotation of the
piston to coincide both with the branch £’
and exhaust-passage w, it completes an out-
let for steam from the segmental space 12 to
the exhanust-passage w; and when a port or
groove v" 18 caused by the rotation of the DIS-
ton to coinecide both with the exhaust-pas-
sage w’ and branch n’, an outlet for steam s
completed . from the segmental space 13 to
the exhaust-passage w’.. The ports » and v’
are formed to complete said outlets alter-
nately. The exhaust-passages + w' are or

70
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‘may be provided with regulating Valves or

taps w® (Fig. 17), adapted to regulate the

amount of exhaust to be held back as & cush-

_loning agent to prevent hamuiering of the

10

IS

abutments of the abutment-valves against

their respective stop abutments. ~ Eachregu-.

lating valve or tap may comprise a simple

plug crossing and fully stopping the exhaust-
- passage or conduit; the said plug having a |

transverse bore or opening through its body

to register and correspond with the exhaust-.
passage. The sald plug is constructed to

turn to the right or left by the thumb and
fingers, so'as to turn on or shut off more or
less of the exhaust as may be desired. Tt

will be noticed that this regulation of the ex-

hausts from the abutment-valve chambers

~ does not create back pressure.on the steam

20

~ tle-valve a turn either to the right or to the

that operates the piston and does not inter-
nish steam to said piston. .
‘When the motor is at rest,

fere in any way with the conduits that fur-

perforate portions of the periphery of the
valve. To start the motor-shaft in either di-
rection, it 1s only necessary to give the throt-

~left, the shaft being caused to rotate in the

SG ' - .. - N X : .
“hence, there is no liability of starting the
shaft in the wrong direction, the operator

35

40

~ spondingly arranged, so that the valves 2’ b* -

| _‘5 O

directioninwhich the throttle-valveisturned :

realizing that a movement of the throttle-
valve 1n a given direction causes therotation
of the shaft in the same direction. L

‘ing simultaneously en the two piston-abut-

ments ¢’ ¢®, and moves the piston to the
right, or in the direction of the hands of a
watch, the second abutment a® being in one

of the exhaust portions of the steam-space d.
The piston-abutments are so arranged that
no two of sald abutments simultaneously
cross the abutment jaws of the two.open
valve h B?, and the grooves or ports'm and o -

in the sides of the piston-body are corre-

are moved successively in jumping the piston
abutments, one valve being open during the

~momentary closure of the other while: the

ton, and a continuous and unvarying rotation

- of the latteris insured. In some positions of
“the piston two of its abutments are under |
- pressure, while in other positions all the abut-
ments are under pressure, so that after each

piston-abutment completes its cyele, it and |

6o
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latter is jumping a piston-abutment. The
steam-pressure on the piston is therefore prac-

‘tically continuous or uninterrupted through- _ o
out the entire cycle of movement of the pis- | My invention is not limited to an engine
‘or motor in which the valves which admit

steam to the abutments of the rotary piston-

the others are in action or under pressure until
the third one completes its cycle.
~The continuous application of pressure

to a series of piston - abutments revolving

the throttle-
valve 1s at a full cut-off position, all the pas- |
~sages leading therefroin being closed by im-

~ Referring to Fig. 3, it will be seen that |
~ steam from the two open valves &’ h? is act- |

|

" condensation.

‘about & comimon center and each havingalev-

erage corresponding to its distance from the
shaft, gives s far higher efficiency in propor-

tion to the pressure émployed, than can be L
obtained from a reciprocating engine, 1n.
which the loss by friction and the reversal of - -

motion of the piston, is much greater than .
in my improved engine or motor. The va~

rious moving parts of my motor are contin-
uously enveloped in the steam or other mo-
tive agent, and therefore are continuously

lubricated. Stop -cocks or outlets may be

arranged at suitable points, to carry off the .
It will be seen that the ro-
tary body. or disk @, besides serving, with its

So‘l |

abutments, as a rotary piston, 1s enabled by.

the segmental grooves or ports tormed in jts’

sides, to serve as an automatic distributing

valve, which causes the' abutment-valves to .
jump the piston-abutments, the said valves:

meanwhile continuously supplying pressure -

to rotate the piston. -The throttle-valve

codperates with the series of passages ex--

‘tending therefrom to the abutment-valves
1 In controlling both the direction and the
rapidity of movement of the pistons; the -

‘working or operative abutment-valves not

only supplying steam to the rotary Eistlgn, but
' ' DACK-Stops

also forming steam abutments or !
which are held by the steam-pressure in op-

- erative position. The throttle-valve- also

..,.9.0 -
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cooperates with the series of passages lead-
g to the casingsof the abutment-valves in-
closing - and  holding the - abutment-valves

which are out of action and which exclude

steam from the piston. The steam or im-.

one-half of the diameter of the piston. . All

pelling force is applied squarely and in a
straightforward direction, to the piston--
abutments and utilizes the full leverage of -
105

| these useful results are accomplished with- -
out the employment of -cranks, cams, cam

movements, connecting - rods, piston-rods,

fiy-wheels, or any kind of moving external |

mechanism, and without change of leverage

pli - |

be constructed in accor

mechanical engineers and draftsmen. The

larger the motor, the more easy and facile
‘are the proportions and mathematical cal- -
culations and formulse determined. =

. 1

i10

at the points where the power or force is ap-

" The shape, size, and c&(faaity'ofﬂmtors to
ance with my in- |

‘vention, may be determined by competent TI5

520

carry or constitute abutments or abutment-
Jaws to prevent. the backward escape of

‘steam.  The abutments or abutment-jaws
- may be independent of the means forad-
mitiing: steam to the piston-chamber, in

which case the valves controlling the admis-
sion of steam to the piston-chamber may be
termed working valves, and may be opened

125
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and closed by means similar to those herein-
before shown and deseribed for opening and
_closing the abutment-valves, although when
~working valves without abutment-jaws are

w -

- 5-employed no

~oscillating the valves to cause them to jump
- the piston - abutments. The abutments or
abutment - jaws when constructed ‘only to

~ prevent the backward escape of steam, may

10 be distinguished {from the abutment-valves

~ above described, only by the absence of the |
ports 4 for the admission of steam to the pis-

ton-chamber. } _ -
- Having thus explained the nature of my
15- Invention and described a way of construct-
~ Ing and using the same, although without
- having attempted to set forth all the forms
m which it may be embodied or all the modes

ot 1ts use, I declare that what I claim is—
20

having a piston-chamber, a fixed passage

forming a portion of a conduit extending

from a source of supply to said chamber, an
oscillatory abutment-valve forming a 1ov-

25 able part of said conduit, and a rotary piston

having abutments upon its periphery, said
piston moving in said piston-chamber and
impelled by steam, or other impelling force,
passing through said conduit, the said casing,

30 piston, and valve having codperating means

for causing the impelling force to oscillate

the abutment-valve.

2. An engine or motor comprising a casing
“having a piston-chamber, & ‘fixed passage

35 forming a porticn of a conduit extending
- from a source of supply to said chamber, an
oscillatory valve having, first, a hollow hub
or chamber and a.,delivery port extending
~ therefrom, said hub and port forming mov-
40 able parts of said conduif, and secondly, an
-abutment face or jaw at one side of said port,
and a rotary piston having an abutment on
- 1ts periphery, said piston being movable in
~ sawd chamber and impelled by steam, or other
45 1mpelling force, passing through said con-
"duit, the said casing, piston, and valve hav-
ing codperating means for causing the impel-
ling foree to move the said abutment face
alternately toward and.from the periphery

5 of the piston. ; N |
- _ 3. An engine or motor comprising a casing
having a piston-chamber and a subsidiary
valve-chamber communicating therewith,
and having segmental enlargements or steam-
55 spaces, a fixed passage extending from a
source of supply to the valve-chamber, an
ascillatory valve in said subsidiary chamber,
having first, a hollow hub, and a delivery
~ port-extending therefrom, said hub and port
- 60 forming movable parts of said conduit, sec-

~ ondly, a concave abutment face at one side-

of said port, and thirdly, two abutments pro-
jecting into said segmental chambers, and a
‘rotary piston having abutments upon its pe-
65 riphery said piston moving in said piston-

provision will' be required for

Tl

| and act on said valve

1. An engine or motor comprising a casing |

855,148

chamber and impelled by steam, or other im-

pelling force, passing through said conduit,
‘the said casing and piston having cooperat-
ing means for causing the impelling force to

enter the said segmental spaces alternately,

the abutment-valve.

- 4. An engine or motor, comprising a casing
‘having a piston-chamber, a fixed passage
forming a portion of a conduit extending

from a souée of supply to said chamber, an

‘oscillatory abutment-valvé having, first, a
{ hollow hub or chamber, and a delivery port

extending therefrom, said hub and port form-
ing movable parts of said conduit, secondly,

4 concave piston-gbutment clearing face at

one side of the delivery port, and thirdly, an
abutment face between said abutment-clear-
ing face and port, and a rotary piston having
abutments on its periphery, said piston mov-

ng in said piston-chamber and impelled by
passing

steam, -or other impelling force,
through said conduit, the said casing, piston,

abutments to oscillate

"o

75

380

and valve having codperating means for -

causing the impelling force to hold the. abut-

‘ment-valve alternately in its abutment posi-

tion and in its piston-clearing position.

5. An engine or motor comprising a casing
having & piston-chamber and a subsidiary
valve - chamber communicating therewith,
sald chamber having recesses or counter-
sinks forming valve-bearings, a fixed passage
extending from a source of supply through
one of said bearings to the valve-chamber, an
oscillatory valve in said chamber, having,

first, end trunnions journaled in said bear-

ings, secondly, a hollow hub or central cham-
ber communicating through one of said trun-
nions with said passage, and a delivery port
extending from the hub, said hub and port
forming movable parts of said conduit, and
thirdly, an abutment face or jaw at one side
of said port, and a rotary piston movable in

‘the piston-chamber, and having abutments
on 1ts periphery, sa'd piston being impelled

by steam, or other impelling force, passing
through sald conduit, the said casing, piston,

and valve having codperating means for

QO
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causing the impelling force to rock the abut-

ment-valve and move the said abutment jaw
alternately toward and from the periphery
of the piston. ' _. -

6. An engine or motor comprising a casing
having, first, a piston-chamber, secondly, a

‘fixed passage forming a portion of a valve-

supplying conduit extending .to said cham-
ber, thirdly, a subsidiary valve-chamber com-

- municating with the piston-chamberand hav-

L

g two segmental enlargements or spaces,

and fourthly, two outer passages which com-
municate at their outer ends with said seg-
mental spaces and a central passage which
communicates with the central portion of the
valve - chamber, an oscillatory abutment-
valve, forming a movable part of seid con-

115

I2G

130




- hixed: passage forming. & portion: of a valve-
- suppiying condnit extendmg to said chamber,.
- thirdly; & subsidiary valve-ehamber commu--
nicating with the piston-chamber and having
segmental enlargemnents or spaces, fourthly,
& plurality of pass'&;gqﬁ_ cerrl}m?si_ngﬁﬂte‘f pas-’

“hub, and radia

- central passage alternately.
~ having, first, & piston-chamber, secondly, a

865,148

~ duit and having a ‘hollow hub or central:
- chamber communicating at one end with said
- central passage and at the other end with the
said valve-supplying conduit; said valve hav-
Ing a delivery port communicating with the
_ _ Fabutme'ntsi. ‘sald valve mov--
able 1n said segmental spaces, and a rotary
~ piston having sbutments _.u}]l)on ifs periphery
- movable 1n said piston-ch "
IO

amber and - im-

pelled by élt@:_&m- -or other force, passing
‘through said conduit,: the body of said pis-

ton having segmental ports-adapted to con-

* -

ect the said. outer passages with

H '

7. Anengine or motor.comprising a casing

1 1 -

~ sages which communicate at their outer ends

25

o : 30

lﬁ. 40

- with said segmental spaces. and a central
_ Tl communicates with: the cen--

tral portions of the valve-chambers, and
- hithly, escape or exhaust passages, an oscil-
latory abutment-valve forming a movable

passage whie

part of said conduit, and having a hollow hub
or chamber communicating at one end with
sald central passage and at the other end

| %utments upon

1ts.
sald piston-chamber-and impelled by steam,

or other mmpelling force, passing through’
said conduit, the body of said piston having
“segmental supply-ports or grooves and a

- series of exhaust-ports, the said supplv-ports

45

o8

- 5.;;,
. oy

" 60

while the exhaust-ports are 0 con-
- mect said outer passages with exhaust pas-

being adapted to connect the said outer pas- |

sages with the central P&S%ﬁe’&ltemately,

~ foree, passing through said conduit, the sai

the 's_a;id-‘

eriphery, said piston being mowvable in.

B An engine or motor comprising a casing
having a piston-chamber, and- a throttle-.
valve chamber, a fixed passage forming a
- portion . of a conduit. extending from the
. throttle-valve chamber to the piston-cham-
~ ber, a hollow throttle-valve acting as a steam
~ chamber and adapted to turn-in said throt-
tle-valve chamber and having a port adapted
~ to register with said fixed passage, an oscil-
~ latory abutment-valve forming a movable
Eart: of ‘sail conduit, and & rotary piston |
having abutments upon its periphery; said
piston being movable in said piston-chamber
- and mmpelled by steam, or other impellin g [

e

f

}

- with the said valve-supplying conduit, said |
~ valve having delivery ports communicating
with the hub or central chambers and radial
abutments movable in said segmental spaces, |
‘and a rotary piston having

adapted to con- |

valve casings.
-~ 11. ‘An engine or

-9 An engine or. motor comprising a casmg

having s piston-chamber, and ¥ .I-_t,'h;-__ojt_tlég L
valve “chamber, a plurality .of sbutment-

valve ‘chambers communicating with the = -

piston-chamber, a plurality of fixed passages
extending from the throttle-valve chamber -
to the abutment-valve ¢hambers and formmg L
parts of piston-sll])plying_

passages being arrange

conduits, the said:
ed in pairs and’the
-throitle-valve - peing  provided. with. ports 75.

adapted to communicate first with the pas- . -

sages. of one pair and then with the pas-
sages'of another. pair, abutment-valyes mov-"..
| able ‘in §aid abatipent-valve chambers and -

’ forming movable parts of said conduits, said 80

abutment-valves being arranged in-oppo- -
sitely . apd - alternately acting paus, and &

rotary pisteirhaving aplurality of abutments
upon its periphery, and moving in said pis- ..
ton-charaber, the said casing, piston, and |

valves having: cooperatinig means for caus-
abutment-valves: x
"10. An engine or motor o ca
ing having a piston-chamber and a throttle-

ing thelimpa]fihg.'ﬂuid to oscillate the acting

motor comprising & cas- -~
11D¢ 1 90

valve chamber, a plurality.of abutment- -

valve casings eommunicating with the pis-

ton-chamber and having segmental enlargé-

to the central portions of the abutment-

| ments, a° plurality of fixed larger passages -

extending from the throttie-valve chamber 95

valve casings and forming parts of piston-

chamber. to the enlarged outer portions of

impelling conduits, a plurality of smaller
passages extending from the throttle-valve

100

the abutment-valve casings, the said larger
~and smaller passages being arranged 1n pairs

and the throttle-valve being provided with

“ports adapted to connect and close said pas-
‘sages in pairs, abutment-valves movable in

o5

said abutment-valve casings and forming
movable parts of said conduits, said abut-'

ment-valves being arranged in oppositely -

and _aliiéma;tely_a;cfin pairs and having abut-. o

ments movi ng 1n sald segmental spaces, '&mi )
a rotary piston having a plurality of abut- =

110

ments upon its periphery, said piston moving

in the piston-chamber, the said piston-casing
-and piston having codperating passages and
ports which admit steam alternately to the
segmental enlargements of the abutment-

spaces, an-0sc

motor comprising a cas-

1ng having a piston-chamber, a subsidiary -

V&%VG - chamber communicating therewith

and having segmental enlargements or steam " -
' ﬁla,tory valve in said subsidiary

120

chamber, having abutments movable in said

| and val ! r | to regulate the cushioning effect of steam on
1eans for causing the 1mpelling force to oscil- | _
late the abutment-valve. |

the abutments in the said spaces.

1 120 An engine or motor having a rotary

~segmental spaces, said casing having ex-
‘haust passages. communicating with the seg-
‘mental spaces, and adjustable cocks c’an_t-r(ﬁ— o
. , | hng the said exhaust passages, and adapted
- casing, fpiﬁ-;tlrm, and valve having codperating | to

_ ‘eans

6
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- durts which serve to carr

1O

impelling force, between the

piston or disk provided with means for caus-
Ing steam or other impelling force to pass
from a throttle-valve or source of power to
the bodies
with the chamber in which the piston rotates.

_13. An engine or motor having a rotary
piston or disk provided with a passage form-
ing an itermediate part of one or more con-
y steam, or other
boiler or genera-

- tor and the bodies of one or more abutment-
_valves and -to bridge the’ steam over the

15

. Space or.openihg between the piston and the

said valves. | \_
‘14. An engine or motor having a rotary

- piston provided with a conduit whereby it
~acts as an automatic valve to distribute

20

B 3

tn

30

steam, or other impelling force, from one pas-
. sage or set.of passages to .another passage or

set of passages, the said passages including a

‘working valve or valves, all co-operating to
cause and
ton.

regulate the movement of the pis-

'15. An engine or motor having a rotary
piston or disk provided with a passage which
alternately or intermittentlv forms s part of
2 conduilt or passage-between a generator or

source of power and a piston-chamber, and
while1n motion alternately or Intermittently

brings into unisgn or incident connection &
series of ports or passages carried by it with
fixed passages or sets or systems’of such pas-

- sages, and at the same time automatically

VI
n

40
45

50

‘bridges the impelling force over the openings

between the said piston and
jacent abutment-valves. ,
16. An engine or motor having a rotary
piston which contains or is constructed with
ports or grooves in its sides, adapted to re-

the bodies of a,_d—

celve and convey steam, or other impelling
force, and to automatieally distribute the.

same mtermittently from one set or system

of passages to another set or system of pas-

sages, to alternately or intermittently and
automatically operate abutment-valves and

cause the latter to control the passage of the
~steam to and from the chamber in which said

plston rotates. _ |
17. An engine or motor having a rotary
piston or disk which serves as a distributing-

“valve, and, when in motion, by means of

ports formed in its sides distributes steam, or
other impelling force, from one fixed passage

or set of passages to another fixed passage or

set of passages, thereby causing a series of

abutment-valves to clear the abutmentsupon

- said rotary piston. |

00

65

18. An engine or motor having a rotary
piston or disk which acts as an automatic
valve to distribute steam, or other impelling

force, between various fixed passages and the
bodies of abutment-valves, to cause and reg-

ulate the movement-of said piston.

19. An engine or motor having a rotary
piston or disk which is provided with ports in

ol valves which communicate

855,148

its sides, said ports being arranged in series
occupying different positions relatively -to
the center of the piston, one series serving to
move a series of abutment-valves in one di-
rection, while another series serves to move
the said valves in another or opposite direc-
tion. . |

20. An engine or motor provided with a

hub or bearing for a throttle-valve, and said.
hub or bearing being provided at each of its

sides with two sets of differently sized pas-
sages, there being two larger and two smaller
passages at each siude, sald sets being ar-
ranged 1n pairs each including two smaller
and two larger passages, said larger passages
extending laterally i
hub or bearing, to and connecting with the
worsing valves of the engine or motor, and

om each side of sald

73

8o

cooperating with other intermediate tubes.or -

openings to rotate a piston or disk, while the
smaller tubes or openings extend . laterally
from each side of the h,u%, or bearing to the
casings of the working valves and supply
steam to set and hold.the said valves in a
closed position. o |
. 21. An engine or

motor whose throttle-

‘valve contains or is provided with two sets of

ports or openings in its sides, there being one

-smaller and one larger opening on each side,

the arrangement being such that when said
valve is moved in one direction from its cut-
off position, one of its smaller openings and
one of its-larger openings on each side is
caused to match or correspond, in a diagonal
direction across to the other side, with two

respective and alternate fixed ‘passages on’

each side of the hub or bearing of said valve,
while a similar movement of the valve in the
other direction from a full cut-off position
brings a larger and a smaller opening on.each
side of the valve in a diagonal relation or po-

sition and in unison or in the desired position

to connect diagonally with the other and al-
ternate set of larger and smaller openings on
the two sides of the said hub or bearing.

- 22, An engine or motor having a throttle-
valve provided with a longitudinal bore or
chamber and with two openings of different
sizes on each side for the exit of steam, the
said valve being seated in or connected with
a hub or bearing, and said hub or bearing be-
ing provided with eight openings of different.
dimensions, four smaller and four larger, two
smaller and two larger on eachside, said valve
and said hub or bearing being constructed
and arranged relatively to each other so that
when the valve is moved or turned in one di-

rectlon, steam is allowed to pass out of said

valve-chamber to move and operate two
working valves and a revolving piston or ro-

tary disk in one direction, and to hold two
other working valves in a fixed position, and
when said throttle-valve is moved or turned
in the opposite direction, to move and oper-
ate the two latter working valves and move

Q0
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‘and operate said piston or disk-in the other |
| ..d?réction, and to hold
two former working valves. T
~23. An engine or motor having a throttle-

“valve provided with openings of different di-

- mensions, one smaller and one larger on each

- side, said valve being seated in a hub or bear-
- ing provided ‘with eight openings, two of
- smaller and two of larger dimensions, on each

10

 bearing being constri® ted and related so that

- rection, the first' small and the first large |

 openings on one side of the valve are made to

1

- or bearing on the same side, and at the same
time, bring into unison the small and the

.7 %% with tle second smali and second large open- |

come into unison with and to match the first
small and the first large openings in the hub

large openings on the otheér side of the valve

-ings in the bearing on that side, and on turn-
1ng or moving the valve in an opposite d’ rec-

tion, the second small and second large open-

- ingson the side of the valve are brought into
%9 unison with the second small and the second

~ large openings in the first side of the bearing,
~and the small &nd the large openings of the
- valve and the bearing on the other side are

35

‘brought into unison with the first small and
‘the first large openings in the bearing on the
‘other side, and thus allow the steam to pass
out of both the small and the large openings |
on either side of the system and in a diagonal

airection as to the position of the openings,

~ and to move and operate the working valves
and the piston or disk of the engine or motor.

- 24. An engine or motor having a throttle-

~ valve, four working valves, and a revolving

‘piston or rotary disk, said valve being pro-

- working valves and said piston or disk and

45

said throttle-valve being constructed and*,ar_—_-

ranged so that on moving it in one direction

two of sald working valves are made'to_;meve;r;s periphery one or more abutments or lugs ex-

~and operate said piston or disk, while the

other two working valves are set and con-

~ tinuously held in position to clear the passing

50

- tion, and when. the said throttle-valve is
‘moved or turned in an opposite direction, the

the engine or motor is running in one direc-

- otheror latter two working valves are brought

55

60

valve provided with a central or .
opening to hold or convey steam, and with

Into action to move and operate the piston or
~disk, while the other or first two working
valves are set and continuously held in posi-
- tion to clear the passing abutments. e

*25. An-engine ormotorhavih§ Tl
ongitudina,

‘different sizes of openings in its sides, and

seated in a hub or bearing having double the’

number- of similar openings in its sides, the

In a fixed pﬂsitiqn the

of the other, each of said
vided with projections or trunnions af its
| ends, a center bore or opening extending en-
tirely through the valve, and a lateral mouth
or port on one side constructed and adapted
vided with openings on its two sides for the to emlt or d;tscl.lai,.rge_ steam mto a Dbiston

P (A -~ | chamber.
emission of steam to move and operate said

valve and bearing so constructed and ar-

ranged that on moving or turning the valve
1n one direction two openings on each side of |
| the valve will come or be brought into unison

‘with the same number of simila.
the two sides of the hub or bearing, so that

steam or vapor from the openings in the

ar openings in-

_ d ite the working
valves and the revolving piston or rotary

. when the valve is turned or movéd in one di- | disk.

70

valve can pass out on each side through the
‘diagonally corresponding openings in the -

‘bearing, and by means of intermediate tubes
- or openings, move and operate

side, the said openings.in the valve and in the | 75

26. An _e;ngine' '9"1' motor -h'axf.ing -a,jth'rott.lé-.-"
valve provided with a central bore or cham-

ber, and main admission and valve-control-

‘30

ling openings of different sizes in its sides,

and beld in position by a hollow screw sleeve
or abutment at each end,

and other means or fixture

valve and to lock it in position.

_ _ end, said valve being
provided with a hand crank wheel or handle *
to operate said

'27.'A11_engine or"mot{)r :ha,_ving Wofking,} |

valves, each of which is provided with pro- .
Jectlons or trunnions at its ends, serving as-
| pivots or centers for said valve to turn upon,

the projections and the valve having a ¢en- -

9o .

tral bore or opening extending from end to

end of the valve, for the passage of steam
and a lateral mouth or port opening on one
side for the emission or discharge of steam

nto a piston-chamber. -
28. An engine or motor having a throttle- -
| valve and working valves arranged in pairs
ght angles to each
valves being pro-

and each pair on lines at ri

valves, each of which

95
"I.O-D"j
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29. An engine or motof having Workmg
15 provided with pro-

jections or trunnions on its ends and a cen-

tral bore or opening, each valvé having on its

| tending lengthwise of the valve and parallel
with the central openings, said central bore |

ITO

or opening and said lateral slot or mouth be-

“ing for the purpose of carrying and emittinl'g |

75

or injecting steam into a piston or disk-cham-
ber to ‘move and operate a rotary piston.

therein.

vided with hubs or projections. at its en

central bore entirely through the valve, and '
.. | alateral mouth or port opening on one side,
a throttle- | ¢, - .

1 30. An engine or -'Ihbiicir,.having.f 2 cﬁsing R
and working valves, each of which is (f' ro-
S, &

120

each valve having also a concave recess i

one side adapted to conform to or constitute -
| & continuation of the inside circular wall of 2

| piston or disk chamber in said casing.
- 31. An engime. or motor having a casing

and working valves, each of which is provide

| with hu’bs or projections at its ends, abut-

125

130



10
and working valves arranged dismetrically

20

ko)

‘ments on its periphery, a central bore or open-

ing, a lateral mouth or port in one side, and a
concave recess near the said mouth or port,
the said recess lorming the face of a jaw or
abutment to prevent the steam or vapor is-
suing from the said port from escaping back-
wardly, said jaw being carefully turned or
eround to closely conform to the periphery of
a piston or disk in said casing.

32. An enginc or motor having o casing
opposite to each other in said casing and in
pairs of two, and each pair being on lines at

richt angles with the other pair, the said cas-

ing being provided with circular cavities or

chambers accurately formed to closely fit the

peripheral bodies of said valves, and each
chamber provided at one side with a segmen-

tal enlargement and with a fixed central

abutment which occupies the central portion

~of said enlargement and subdivides the latter

25

into segmental spaces which termunate at
their outer ends in solid abutments or shoul-

ders, openings being provided at each side of

said central abutment and at one end of one
of said segmental spaces, which openings are

connected with various intermediate tubings

or openings to carry and admit steam 1nto

- said segmental spaces on each side of said

30

35

40

central abutment to oscillate the valve, by

mmpingement or. pressure against projecting

abutments on the peripheral body of the
valve, and to one of sald segmental spaces

for the admission of steam or vapor to move,

set, and hold one set or pair of valves in a
non-active position, while the other pair or
set are being operated to move and revolve

“the piston or disk.

33. An engine or motor having a casing
and working valves oscillating or moving on
their trunnions or projecting ends in counter-
sinks or hearings formed in the sides of the
casing, and sald valves being provided with

_ central openings or steam-chambers extend-

45

50

Hho

g

ing entirely through the axial lengths of the
valves, and said openings being connected

centrally with tubes or openings constructed

for and capable of furnishing steam from a
boiler or genérator through a throttle-valve
and sald connecting and intermediate tubes
or openings to the central openings or cham-
bers in the working valves, and thence

through the lateral mouths or openings in the

valves into the piston or disk chamber to

move and operate said piston or disk.

34. The combination with a casing and a
rotatable piston therein cach having a pas-
sage, of an abutment valve proyided with a
supply passage extending between its oppo-
site ends sald supply passage being connect-
ed with the piston passage by that in the cu-

35.- The combination with a casing and a

rotatablé piston therein, of an abutment |

855,148

| valve provided with a supply passage ex-

tending bhetween its opposite ends, the casmyg
having separated passages vegistering with
the valve passage, and means carvied by the
piston for controlling the flow through the
supply passage. |

36. The combmation with a casime and a
rotatable piston therem, ol an abutment
valve provided with a supply passage extend-
ing between its opposite ends and a hranch
passage opening from the supply passage and
through the side of the valve, the valve deliv-
ering fluid through both the ends of the sup-
ply passage and through the hranch passage.

37. The combination with a casing and a
rotatable piston therein, of an abutment
valve provided with a supply passage ex-
tending between 1ts opposite ends, there he-
ing an exhaust passage in the casimg con-
trolled by the piston. .

38. The combination with a casing and a
rotatable piston therein, of an abutment

valve provided with a supply passage, the.

piston Kaving recesses and the casing having
passages connecting sald recesses with the
supply passage ol the valve.

39. The combination with a casing and a

rotatable piston therein, of an abutment
valve provided with a supply passuge, the
piston having inner and outer recesses and
the casing having passages conneeting saud
recesses with the supply passage of the valve.

40. The combination with a casing and u

rotatable piston therein, of an abutment
valve provided with a supply passage, the
piston having mner and outer recesse ol dif-
ferent length and the casing having passages
connecting sald recesses with the supply pas-
sage of the valve.

41. The combination with a casing and a
rotatable piston therein, of a throttle valve,
and a rotatable abutment valve provided
with a supply passage, there being a plurahty
of connecting passages between the throttle
valve and abutment valve, one leadimg tothe
supple passage of said valve and another to
its periphery. |
. 42, A rotary engine comprising a casing
having a main chamber and a sccondary
chamber havine an enlargeient, a piston ro-
tatable in the main chamber, a valve rotata-
ble in the secondary chamber and having a
projection extending into its enlargement,
said valve being provided with a recess
which may co-operate with the piston and «
recess forming a portion of the man cham-
her and means for supplyving pressure to the
chamber enlareement to rotate the valve.

43. A rotary engine comprising.a casing
having a main chamber and o secondavy
chamber havine an enlargement, a piston ro-
tatah! in the main chanber, a valve rotata-
ble 1. the sccondary chamber and having
separated projection extending mto 1S en-

ﬁﬁ
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largement and means c()'_iltrﬁll;e&'by."the- piston | chamber, the -ée'nter'..'cdnduit of the three ter-

for alternately applying pressure to the pro-

jeetions.

- 45. The combination with g casing and a,
rotatable piston therein, of g throttle valve |
~having ports of different 1
- ment valve provided wit

20

~ sages between the throttle
‘ment valve, .

25

.3@

‘sages between the thr

~duifs on its outside faces. arranged

44. A rotary engine COMPIiSiNg & casing
having a main chamber and g secondary

chamber having an enlargement into *whijch

& projection from the

table in the nfain chamber. and controlling

‘the flow through the passages, and a valve ro.

tatable in the secondary chamber and hav-
mg separated projections ly
largement at opposite sides of

the casing pro-
jection., ~ L

ength and an abut-

there being a plurality o; ~connecting E&s-
valve and abut-

~ 46. The combination with a casing and a
rotatable piston therein, of
having |
ment valve provided with 8 8upply passage,
there being a - nnecting
ment . valve, and an exhaust passage con-
trolled by the piston. % ©

47,  An engine or motor comprising g cas-
a rotary piston having segmental con-

g,

1 1n series,

~and a piston-chamber centrally located in

35

operating together

45

- ment and
- bore of the valves and

the casing, and four
ranged diametrically to

_ each otheraround the
outer periphery of the

he piston-chamber and
in sets or pairs of two,
each pair loeated at right angles to a direct

hne betweeli,thq other pair,

direction, and the other set to move it in the
~other direction, and sa1d: Fistén controlling
by its move-

the movements of said valves

steam passing through the center
segmental conduits in
the two sides

- one side of the piston Serving to operate one

50

- ing, a piston chamber and a piston rotating

pair of valves and move the piston in one dj-
-rection, and the conduits in the other side
~ of the piston serving to

. S¢ operate the other

pair-of valves and to move the piston in the

other or opposite direction, =
48. An engine or motsh comprising a cas-

~ therein, a series of abutment valve chambers

60 sai

casing extends, said
~ casing having supply passages leading to op-
__ bosite sides of the projection, a piston rote..
10

| series of segmental

conduits of various
1av=- | grooves or conduits of eac
Ing in the ep-

8 supply passage, -

a throttle valve |

.theremn _ ‘other segmental conduits
orts. of different length, an_ abut-

piston act to exhaust. the steam from said 9o N o

-1 conduits on its sides compl

abutment valves ar- | rotatin

of the piston, the conduits in

.8ets 1 the sides

minating at the end of the hollow center of an
| abutment valve, and the other two conduits
1n each set, and the conduits in the sides of
| the piston serving to ‘take steam from: the .
central conduit and alternately delivering it

to_an abutment. chamber to

valve; and said piston having formed in each.

side of its outside.

Ie:ni%th.@;'Jr one of -sai

set being adapted

grooves. or. .C'oﬁn‘e“cting_ 75 .

or fitted to take steam irom the central or -

middle conduit of the set of three formed in

the casing, and to discharge it into one of the -

two outside conduits

8o
_ m a set formed in the
casing to operate the valve in one direction,

and another conduit of the series in the face

of the piston being

ate the valve in the oth

_ ng adapted to take steam
from said central conduit and to discharge it
| 'into the other outside

| formed in-the side of the casing and to o er-

conduits, the piston by its movement and the = -

valves.,

Ing, a central piston-chamber, 4 rotary piston

eting the continu- .

1 1ty between the various conduits in the sides __

of the casing and the hollow center abutment -
.'__' - - o . 1_ - .. .-. . I-.'.n '-*__ 95..

~ 49. ‘An engine or.motor comprising a cas- =

having sets and series of segmental grooves

or conduits in both of its

casing and located

and partly opening out into

g | ment valves in said abutment-chambers os-

cillating upon hubs with hollow centers, and

1 ba 1ts outside. faces and .
in said chamber, four abutment
valve chambers formed in the sides of said

. at equal distances around
the outer” periphery of said ‘piston-chamber. .
' the same, abut-

105 o

each valve having a lateral outlet for emis- o

~ston of steam into said pist'onechamber,; the

sald hollow centers forming an extension

part or continuation of a main stesm conduit 1
‘through g

from . the steam source to- and

II0o

throttle-valve and to and through the hollow o

centers of said
rality of small
steam to said

-abutment-val
er conduits 2d
_a;butment—valves and formed

‘1 sets of three for each valve, and three of

ves, and g plu-
adapted to furnish -

Iy

the series of the seg enfal grooves or con-

duits in the side of the piston being ada
to conpect with: the ¥ ' fp

| tal conduit of the set in the side of the piston
1- | being' adapted to take ind ¢ '
its | from said central conduit and deliver it to
.' ¢ conduit in the set tq oper-
| ate the valve in the other direction,

and deliver steam

and the

120

res

[.0{‘1



LR - | 855,148

other series of segmental conduits i the sides
of the piston bung adapted to exhaust.the
steam irom said smaller conduits and said
abutment-valves on motion of the piston,
and the piston being operated by means of

steam passing thmuﬂ‘h the conduits in -its
sides and through the hollow centers of the T

abu tment—va,lveb

In testimony whereof 1 have aflixed

sionature, i presence ol two witnesses.
SILVANUS [If. VAN OO
Witnesses:

C. K. Brownx,
. BArcneLbER.
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