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- To all whom it may concern:

Be 1t known that I, JAMES M. SPARKES of

- Liynn, in the. eounty of Kssex and State of

LO

Massechusetts have 11wented certain new
and useful Improvements in Rotary En-

aines, of which the followmg 1S a speelﬁc&—-
| tlon |

The obj ]ect of thls invention is to produce a
rotary engine in which the shaft may be

acted on by steam of the full boiler pressure
throughout a whole revolution, while the

steam at the same time 18 bemg used ex-
pansively; to provide a novel mechanism o

- erated by varlations in load and speed of the

L5

2Q

engine for governing the steem admitted |

thereto to make the form and arrangement
of the steam chamber or cylinder. and the

piston such that packing may be dispensed

with; and in general to provide an engine
which is simple and inexpensive in construc-

tion and is also efficient and econemlcal 1n |

~ operation.

The preferred embedlment of my inven-

tion and various modifications in which the

details may be worked out are illustrated in
the accompanying drawings, wherein,—

~Figure 1 represents in side elevatlon-

. partly broken away, the preferred form of

30

my invention. Fig. 2 represents an end ele—
vation as seen from the left of Fig. 1. Fig.
represents a plan view of the same. Flg

- represents a vertical cross-section of the

35

4.0

same looking from right to left, showing also

a, modlﬁcetlen heremafter dBSCI'lbed of the

means for operating the abutment. Figs. 5
and 6 represent respectively, side and end
elevations of a modified form of engine.

valves therefor. Figs. 8, 9 and 10 represent
cross-sections of the same taken on lines 8—
3, 9—9 and 10—10 respectively, of Fig. 7.
Figs. 11 and 12 represent fregmentary detail

~ eleva,tlens of the cams used 1n the form of

engine 1llustrated in FlG‘S 5 and 6.

represents a detail view, showing the man-

ner of attaching the plston to its supportmg

disk.

The sanme referenee charaetere 111d10ate the
same parts in all the figures.

1 represents the eyhndmeal outer shell or
casing of the engine supported upon a base

2. Centrally loc&ted Wlthm the shell s 8

Fig.
7 represents a longitudinal horizontal sec-
tion of the wvalve chamber and governing

Fig. 13

1 shaft 3 Supperted in bearings 4 in the heads

5 of the casing. Within the casing are

fitted a number of division rings 6 whlch are

annular and are carefully set so as to be ex-
actly concentric with the shaft 3. In the

55

meeting sides of the division rings there are

formed annular recesses 7 Wthh together
form between each pair of rings an annular
chamber which surrounds the shaft concen-

trically and is adapted to act as the pressure

chamber or steam cylinder of the engine.
Although the shaft is surrounded by the

ehamber the inner wall of the latter is sepa-

60

rated from the shaft and therefore the shaft

is entirely outside of the chamber. The

sides of the endmost rings are also separated

from the heads 5 of the casing and thus there
is a space between the division rings and the
shaft and casing heads which may be filled
with air or with steam, whereby the tempera-

ture of all parts of the engine may be made

uniform, and whereby also the temperature
may be regulated so as to regulate the ex

pansion of the rings 9 10 and disks 11. There
may be one or more of these annular cham-
bers, and the engine here illustrated has

_three showing a system which will be found.

convenient in practice.

the number of chambers which may be re-

qlun'ed in any engine. It will be noted that
the parts

rings 9 and 10, but 1t is evident that they

need not be Seperate pieces and 1n practice I-

prefer that the recesses be formed directly in
the division rings 9 and end rings 10 without

the interposition of lining pieces.

Disks 11 are secured to the shaft and pro-
ject through slots in the inner walls of the
chambers, one into each, and reside with

their peripheries flush with said i inner walls.
Upon each disk there is securely mounted a
piston 12 which 1s of a
tirely fill the cross-sectional area of the cham-

ber 7, and is adapted to be revolved therein -
“about the shaft by pressure of steam in the

chamber. The chamber is of the same cross-
sectional area and dimensions at all points so
that there is no necessity of the piston chang-

| ing 1ts position relatlvely to the shatt either

shape to fit and en-

70
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The interior divi-
sion rings 9 are recessed on opposite sides
-and are identical so that any number of
| them may be placed side by side to provide

designated by the numeral 6 ap-
5 | pear as lining rings set within grooves in the
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mission 16.

by moving radially toward and away from it
axlally thereof, or in any other direction, with
consequent increasing liability to le&kaoe of

steam, but on the contrary each piston ma,y'

be held rigialy upon its respective disk and
carried about at an invariable distance from
the shaft. |

In order to provide an abutment for the
reaction of steam acting upon the piston, 1
mount a rectangular plate 13 radially of the
engine, projecting through a slot in the top of
the casing and extendmcr into and across the
chamber 7.
plates for each chamber and all are prefer-
ably arranged 1n line and in substantially
the same plane. The side walls and mnner
cylindrical wall of each chamber are grooved
or recessed to a suitable depth to receive the
sides and end of the abutment plate and so
prevent leakage of steam past the abutment.
On one side of the abutment the chamber 1s
provided with an admission port and on the
opposite side with an exhaust port. As this
engine, however, 1s intended to be reversible,
there are admission and exhaust ports on
both sides of the abutment. Referring to
I'1g. 4, 14 represents the admission port and
15 the exhaust when the engine 1s running in
the direction of the arrow, while 16 and 17
represent the admission and exhaust ports
used for reverse rotation. Suitable valves
18 19 are provided 1mm the exhaust pipes
20 21 respectively, to close the latter, and
these are preferably so connected by arms 22
23 and link 24 so that one is closed simul-
taneously with the opening of the other.
Thereby i1t will be impossible for the exhaust

17 to be opened when steam 1s admitted

through 14 and in the same way 15 cannot be
opened when steam flows through the ad-
25 26 represent, the live-steam
pipes which conduct steam to the inlet ports
14 and. 16 respectively. These pipes also
may be provided with throttle valves as
shown at 27 and 28. In Kig. 2, instead of the
exhaust valves 18 and 19 beuw connected to

each other, they are connected to the throt-

tle valves, 19 being connected throuch a lmk
29 with the valve 27, and 18 by a similar link
30 with- throttle valve 28. Handles 31 32
are provided for operating the valves. Thus
when 31 1s turned to open the exhaust valve
18, the throttle valve 27 is simultaneously
closed and when moved 1n the opposite direc-
tion the reverse action takes place. 1f de-
sired, all the valves may be connected to-
,gether so that when one set of admission and
exhaust valves are opened, the other set will
simultaneously be closed, but for general
purposes 1 prefer the arrmwement described
with respect to Fig. 2

Steam is carried from the boiler through a
pipe 33 nto a valve chamber 34 which is n
the form of a cylindrical shell. To thisvalve
chamber the pipes 25 and 26 are connected

side of which an arm 41 1s connecte
There 1s one of these abutment

855,072

and from the same they conduct steam to
the valve chests 35 36 respectively. In each

- of said valve chests there 1s a valve 37 eylin-

drical in form and having openings 38 ac
ed to register with the steam pipes and the
steam 1)01‘ts m the cylindrical casing to per-
mit flow of steam and being also rotatable
out of line with the pipe a; i ports to cut off
the steam. The valves i all the chests are
substantially identical and each has a stem
39 projecting through a stufling-box 40 out-
d to the
stem, saild arm bemge engaged through the
medium of a lever 42 with one of the rods or
bars 43 44 or 45. There are two setsofl these
bars, one set on each side of the engime, and
each bar 1s adapted to operate one of the
valves. The bars carry anti-friction rolls
on their ends which engage cam disks 46 47
keyed upon the main shaft 3 adjacent the
opposite ends of the engine casing. There
are annular flanges 48 formed upon the disk
having inclined cam surfaces 49, which are
adapted to engage the ends of the hars and
reciprocate them in a direction parallel to the
axis of the engine. The cams on the oppo-
site ends of the shaft are complemental so
that a positive reciprocating movement is
oiven to each of the bars. T here is the same
number of the latteron cach sideof theengine
as there are steam chambers.

The levers or arms 42 are connected to
the valve arms 41 by means ol pins on the
latter entering slots m the levers 42, whila
the free ends of the latter ave engaged by pims
50 carried by the reciprocating Pars. The
intermediate levers 42 acting against the
arms 41 when the latter are in their extreme
position 1 a more nearly perpendicular di-
rection than would the reciprocating bars
if arms 41 were directly engaged therewith,
serve to diminish the power necessary to op-
erate the valves. Those reciprocating hars
which are above the lowest bar 45 are pro-
vided with hanger straps 52 w hich nroject
downward and carry the pms 50 at their ends
so that all of the levers 42 are engaged at the
sanme distance from their fulcrums.

In order that the pistons may travel en-
tirely around through the cylinders, 11 158 nece-
essary that the abutments should he e-
riodically withdrawn out of their wayv and m
order to accomphish this the mechanism
shown 1 Figs. 1 to 3 1s provided. On the
drive shaft 3 at opposite ends of the engme
are provided cams 53 54 55 with which are en-
caged cross-heads or vokes 56 57 and 58 re-
spectwehr extending longitudinally of the
engine. Hach one of thesce vokes 1s connect-
ed “with one of the abutment plates 13, the
voke 58 being connected by a strap 59 whicly
extends over “the intermediate voke 57 at a
height suflicient to permit rec 1])10(*:11,4011 of
the latter without interference. The vokes
travel in guideways 60 which constrain them

apt-
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to move in straight lines and prevent cramp-
ing of the abutments in their passage-wayvs.

- Kach cam 1s arranged with reference to one

IO

20

of the pistons and is formed with a groove
‘which 1s concentric with the shaft through-

sef

out 1ts greater extent, but has a single o

portion. The offset comes into position to |
~engage and lift the respective yoke and abut-

ment Just as the piston approaches closely to
the abutment, the latter being removed en-

tirely from the chamber as the piston moves:

by and being projected again across the pis-

ton just before the latter uncovers the steam

port and steam rushes in. The cams are de-

signed so as to operate the abutments

smoothly and with no undue friction, and
also to retain the abutments withdrawn the
exact length of time necessary to permit the
pistons to pass without danger of interfer-
ence. - | '- | |
Preferably the pistons are not all in the

 sanie plane but are spaced about the shaft

- Consequently the cams are set with their |

30

35

4C

45

angularly with equal intervals between them.
Thus i the construction here illustrated

‘where three pistons are employed, they are

set at angles of 120° apart around the shaft.

offset portions correspondingly spaced apart.
The spacing above referred to of the pistons

also requires that the admission valves 37
should be operated at different times and ac- |

cordingly the cams 49 are placed relatively
to the pistons so that as each piston passes an
admission port, the admission valve is
opened and steam is allowed to enter the
chamber. These cams are also arranged to

shut ofl the steam after the piston has trav- |

eled a fractional part of its revolution. With
this form of engine, the cut-off occurs in each

chamber aftter a third of the revolution and

thus there 1s a period of one-third a revolu-

tion in which steam acts at the full boiler |
‘pressure, and two-thirds of a revolution
wherein it acts expansively. As the admis-

sion ports are all in the same plane, while the

~ pistons are separated by angles of 120°, it

follows that the admission takes place stc-

cessively in one chamber after another at

the same time that cut-off has occurred in

the chamber immediately preceding. There-

by the shalt 1s acted upon at every instant

 during the revolution in one of the chambers

55
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by steam at full boiler pressure, while at the

same time 1n the other chambers the steam is

expanding and acting with diminishing pres-
sure. Of course the number of pistons is im-
material. There may be two, in which case
steam would be admitted during one-half a
revolution il the result above deseribed 1s de-
sired, or there may be four, or a greater num-
ber, with which the admission would be one-

fourth, one-fifth, ete., of the revolution. In
any case 1t will be seen that to get the result

referred to, the fractional part of the revolu-
tion during which steam is admitted into

arms 70 71 respectively.

each chamber is the reciprocal of the number

of pistons and chambers. By increasing the

number of chambers, the amount of expan-

sion of the steam may be increased to any
desired extent. '

There 1s a centrifugal goverhor for varying

the steam supply with increase of speed, and

successively cutting off one after the other of

the chambers. The governor consists of a
sleeve 61 mounted to slide axially upon the

shaft and engaged with the short arm 62 of
The weighted
‘arms of the levers are drawn together by
springs 64 and caused to fly outward by cen-

welghted bell-crank lever 63.

trifugal force when the shaft 3 with which
they revolve attains a predetermined speed.
Divergence of the weights causes the sleeve
to be moved toward the left in Figs. 1 and 3,
carrying in the same direction the lower end

of a lever 65 which is held between collars 66

of the sleeve. The upper end of said lever is
moves a rod 67 connected by links 68 69 with
_ The first of these
arms 1s fixed to a tubular stem 72 fastened to
a cylindrical valve 73 fitting within the

75

8o

moved to the right and thereby similarly

9I° |

valve chamber 34 while the other arm 71is

attached to a stem 74 passing through stem

72 and connected to a second cylindrical
valve 76. 'The latter valve is open at its end
and 1s able to receive steam into its interior
from the main 33.
openings 77 78 respectively, which are adapt-
ed to register with each other and with the
pipe 25 leading to one of the steam chambers.
When the governor balls fly outwardly and

move the rod 67 to the right as described, the
latter acts through the inclined links 68 69

and through them moves the valves 73 76 in
oppostte directions.

proach each other and gradually. diminish
and close the passage which they furnish
from the interior of the valve to the pipe. A
bracket 67* is secured to the end of the valve
casing and has a guide portion 67° embracing

the rod 67 for constraining the latter to move

. a hxed path and preventing lateral dis-
placement thereof. This insures that the
movements of both valve members 73 and 76
shall be equal and opposite with respect to
the stationary e (
both together
tion.

being displaced in one direc-
. Preferably the ',opénings. in the val’-v_és

which lead to the middle chamber are half

again as wide as the openings leading to the

Valves 73 and 76 have-

_ Thereby the opposite
edges of the openings 77 78 are caused to ap-

95

100

10§

110

115

valve casing and prevents

120

right-hand chamber, and their operative -

edges a and b respectively, are located dis-

tances equal to half the width of the open-

1ngs 77 78 to the right and left of longitudinal

125

lines through the edges ¢ d respectively, of

sald openings. _
left-hand chamber are greater than those of

‘the middle chamber by amounts also equal

—_—

The openings leading to the

130
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to half the width of openings 77 78 and are

correspondingly arranged. Where a greater
number of chambers is employed, the addi-
tional passages are increased in width by sim-
1lar increments.

- openings leading to the left-hand chamber

10
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are designated by e f, respectively. It will
be evident that as the valve members 73 76
are moved 1n opposite directions, the edges ¢
e and d simultaneously approach edﬂ'es d b
and f, respectively. By the time each cylin-
der has rotated a d:lstzmce equal to half the
width of openings 77 78, the edges ¢ d have
come into coincidence and said Openings are
closed, shutting off the steam to the right-
hand chamber. DBy this time, however, the
edges a b of the second set of openings have
approached until they are a distance apart
equal to the width of the first opening, and

as the movement continues a and 6 draw to- .

cether until they overlap and shut off steam
to the middle chamber. Then the edgesefare
still separated enough to allow steam to enter
the third chamber without throtthng It
will thus be seen that as the load dlmlmshes
or the pressure 1ncreases, and the engme

speeds up, the chambers are cut off one after

another until the amount of power developed
is reduced enough to reduce the speed, and
slowing of the engine produces the reverse
effect. Accor dmgly by this mechanism the

speed can be governed with accuracy. 'The
action 1s to Throttle down gradually and

finally -cut off the chambers one at a time so
that the 1l effect due to loss of pressure from
throttling is reduced to a minimum or wholly
eliminated. The valve members have in
their opposite sides corresponding openings
77% and 78* which are adapted to register
with and cut off in the same manner the pas-
sages through pipes 26 which lead to the re-
versing adm]ssmn ports of the engine.

In Figs. 4, 5 and 6 1s shown a second oper-
ative method for working the abutments. In
this construction each abutment has con-
nected. to it outside of the casing a frame 80
within which 1s a shatt 81 having pins 82 83.
The frame is guided to reciproc ate accurately
by a pro]ectmﬂ rod 84 extending through a
oulde 85.
80 and opposite to each other are slots 86,
each of which at the bottom has an offset 87.
The pins 82 83 are ofiset by a corresponding
amount axially of the shaft 81. Upon the
shaft 81 1s a disk 88 which has studs 89 equal
in number to the abutments. These studs
project out and engage a shoulder 90 on a
cam 91. At intervals the shoulder 90 1s re-
cessed and an abutment 92 formed adjacent
the periphery of the cam and extending into
the recess, leaving a groove 93, which, “when
1t comes 0pp031te one of the studs 89, engages
the latter and turns the disk 88 through one-
third of a revolution. If the pin 82 happens

The operative edges of the

In the opposite sides of the frame

1

pin 83 enters slot 86 on t

855,072

turning in left-hand rotation, the pin elevates
the abutment and holds the same elevated
while the concentric portion of groove 93 1s
passing by the stud 89. The novement of
the stud i1s then continued so that 82 passes
out of engagement with the frame 80, allow-
ing the abutment to drop, and subsequently
e opposite stde and
bearing against the bottom of said slot forces
an abutment inward and seats 1t firmly.
There are a pair of pins similar to the pins 82
83 arranged to engage each ol the abutments
and each 1s rendered operative at every third
actuation of the disk 88 and shaft S1.

A modification 1s illustrated in Kigs. 5 and
6 for operating the admission valves. Iere
there 1s a 81110‘16 chest 95 for admitting steam
to all the chambers for rotation in one direc-
tion, while a corresponding valve chest %
furnishes steam for the reverse. A pipe
admits live steam to the chest 95 WJ_th_n
which there is a cylindrical valve 98 smilar
to valve 37, having ports arranged at angular
intervals to uncover the passages le uimn
into the several chambels successively. o
the stem 99 of the valve 1s fixed a disk 100
having studs 101 which project so as to en-
oage o » shoulder 102 on a cam 103.  This lat-
fer cam has at intervals abutments 104 on
its periphery having inward extensions 105
which project into recesses 106 and provide
an inwardly deflected cam groove. Period-
ically one of the studs 101 is engaged by this
inwardly-deflected groove and the disk 100 is
rotated, thereby turning the valve through
an amle necessary to close the port le ulmw
to one steam chamber and open that le: uhng_r;
to the next one. Thus a successive admis-
sion to the chambers one at a time, 1s pro-
vided. For reversing the engine, steam Is
admitted through pipe 107 to the other chest
06 and a similar- mechanism consisting of disk
108 and cam 109 is.provided for operating
the valve. 110 represents an exhaust cham-
her mto which steam is discharged from all
of the steam cylinders and from which it
passes through a pipe 111 to the atmosphere
or a condenser.

Fig. 13 illustrates a construction for mak-
Ing a , firm union hetween the pistons 12 and
disks 11. The piston is formed Irom one
piece with a shank & and forwardly and rear-
wardly extending braces 2. The latter arc
set into the ")enphew of the disk 11 and the
shank 1s forced into a hole therein, and after
being seated 1s secured by a cr oqs-])m fe pass-
ng thr ough from one side of the disk to the
other and through the shank /.

I elaim :—

1. A rotary engine comprising a single
external (‘Vhlldl‘l(}&l casing, a shaft 0\1011(111111‘
longitudinally through said casing, a ])]11-
1‘&111;3?’ of annular rings set side by side within
the casing and hawno orooves 11 their meet-

05 to be adjacent the slot 87 and the shaft 81 1s | ing faces for ming an annular pressure chams-

70

S0

(0

95

100

105

110

115

120

125



855,072

ber, and a piston fitting in said- grooves and

| connected to the shaft.

2. A rotary engine comprising' a single

external cylindrical casing, a shaft extending

longitudinally through said casing, a plu-
rality of annular rings having external cylin-
drical surfaces set side by side and fitted

- closely within the casing, said rings having

10

In their adjacent faces annular grooves form-
ing together a pressure chamber, and a piston

fitting in said chamber and connected to the

shaft. _ o |
3. A rotary engine comprising a single

‘external cylindrical casing, a shaft extending

20

longitudinally through said casing, a plu- |
rality of annular rings having external cylin-

drical surfaces set side by side and fitted
closely within the casing surrounding and out
of contact with the shaft, said rings having
in their adjacent faces annular grooves form-
ing together a pressure chamber, and a piston
] }Etifng 1 sald chamber and connected to the
shait. | |

4. A rotary engine comprising a single_
external cylindrical casing, a shaft extending
longitudinally through said casing, a plu-

~ rahty of annular rings having external cylin-

30

- 35

sald rings having

drical surfaces arranged side by side and fit-

ting closely within the casing, being held

thereby in perfect alinement and contact,

and surrounding the shaft out of contact

therewith, disks mounted on the shaft with
their peripheries projecting slightly between
adjacent rings and being out of contact with
the mner cylindrical surfaces of the rings,

form a single pressure chamber, and pistons

40

secured to the disks and fitting in said cham-
bers. - '

5. A rotary engine comprising a single
external cylindrical casing, a shaft extending

longitudinally  through said casing, a plu-

45

rality of annular rings having external cylin-
drical surfaces arranged side by side and fit-
ting closely within the casing, being held
thereby in perfect alinement and contact,

~and surrounding the shaft out of contact

O
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therewith, disks mounted on the shaft with

their peripheries projecting Sli%htly between

adjacent rings and being out of contact with
the inner cylindrical surfaces of the rings,

sald rings having in their sides annular

orooves of which each two adjacent grooves
form a single pressure chamber rectangular
In cross section, and pistons secured to the
disks and fitting in said chambers.

6. A rotary engine consisting of rings

~placed closely together and having annular

grooves formed in their adjacent sides, these

‘grooves 1 adjacent rings forming separated

~diameter and forming externally an extended |

: 6_5

pressure chambers, the rings being equal in

cylindrical surface, a cylindrical shell closely
surrounding all the rings, heads secured to

_ in their sides annular
grooves of which each two adjacent grooves |

1 each, an admission and cut-o
‘each chamber, and cams rotated by the shaft

the ends of said shell, a shaft 'j.oumaled‘-in’
sald heads, and pistons connected to the shaft
and movably mounted in the chambers, the

rings being separated by open spaces from

the shaft and heads of the casing. -~

7. A rotary engine COIMPrisSINg 4 sha,ft., a
plurality of pistons secured thereto extend-

ing at different angles therefrom, a plurality

of annular rings recessed on their adjacent

sides to form chambers into each of which

u

one of the pistons extends and fits movably,

a casing surrounding and binding together

sald rings, admission ports in the chambers

75

in line axially of the engine, and valves oper-

ated successively by the shaft for admitting
steam to each chamber as the piston therein
passes the port. S '

8. A rotary engine comprising a shaft, a

plurality of pistons secured thereto extending
at different angles therefrom, a plurality of

annular chambers into each of which one of
the pistons extends and fits movably, admis-
sion ports in the chambers in line axially of
the engine, a valve for admitting and cutting
off the steam to each chamber, a plurality of

‘reciprocable bars lying side by side parallel to

the shaft and each connected to one of the

bars and thereby the valves successively for
admitting steam to each chamber as the pis-
ton therein passes the port, and cutting off
the steam after a fractional revolution of the
piston. | - | .

L

9. A rotary engine cmhpriﬁng’ a s-haft, 8
- plurality of pistons secured thereto extend-

ing at different angles therefrom, a plurality

8o

Qo

‘valves, and cams arranged to operate the

95

100

of annular chambers into each of which one

of the pistons extends and fits movably, ad-

mission ports in the chambers in line axially .

of the engine, an abutment extending across

each chamber, said abutments being all ap-
proximately in the same plane, and in aline-
ment, cams equal in number to the abut-

‘ments connected to each end of the shaft,
and yokes extending longitudinally of the
engine engaged at their ends with the cams
~and each connected to one of the abutments

for retracting and again projecting each of
the abutments as the piston in the respective

chamber approaches and passes the same.

10. A rotary engine comprising a shaft, a

plurality of pistons secured thereto extend-
1ng at different angles therefrom, a plurality

of annular chambers into each of which one
of the pistons extends and fits movably, ad-
mission ports In the chambers in line axially

of the engine, a plurality of abutments sub-
stantially in the same plane and in alinement

extending 1into and across the chambers, one
T valve for

105

110

TIg

L20

125

having eccentric grooves and cylindrical

flanges varying in width and connected re-
spectively to the abutments and valves for
operating them successively to retract and

130
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project the abutments and subsequently | of pressure chambers, speed-governed means

open the valves as the pistons in the respec-
tive chambers approach and pass the corre-
sponding abutments and admission ports.

11. In a rotary engine, a rotary admission
and cut-off valve, a cam connected to the en-
nine shaft, a I'BOlpI‘OG&tIIlg member actuated
by said cam an arm connected to the valve
stem, and an intermediate connection en-
ﬂaﬂ*ed with said arm and member for com-
mumeatmg motion to the former from the
latter, and arranged to travel at its point of
engagement in a path divergent from those
of the reciprocating member and intermedi-
ate the two.

12. In a rotary engine, a rotary admission

and cut-off valve, a cam connected to the en-

20

30

35

40

45

5o

95

60

‘radially through the casing and into and

ogne shaft, a reclprocatmg member actuated
by said cam, an arm connected to the valve
stem, and a plvoted intermediate longer arm

'engaﬂ‘ed adjacent its movable end Wlt h sald

memnmber and imtermediate 1ts e.nds with the
first arm through which rotation 1s given to
the valve.

13. In a rotary engine, a shatt, a piston, a
steam chamber, a rotary valve 1nterposed n

the steam passage to the chamber, cams on

the shaft on opposite sides of the chamber a
bar extending parallel to the shalt and con-
nected to each cam to be reciprocated end-
wise thereby, a pivoted arm engaged with
the bar, and a second arm secured to the
valve stem and engaged with the first arm
intermediate the ends of the latter, whereby
the valve is rotated to admit and cut off the
steam. |

14. Ina rotary engine, a casing having an-
nular chambers, abutments arranged to shde

across the chambers 3] shaft pistons carried
by the shaft and movable within the cham-
bers, cams mounted on the shaft at opposite
sides of the chamber, and cross-heads or
yokes arranged parallel side by side engaged
at their opposﬂ;e ends with said cams and
connected intermediate their ends each to

one of the abutments for reciprocating the.

latter.

15. In a rotary engine, a casing having an-
nular chambers, abutments mounted sub-
stantially 1n line arranged to shde radially
through the casing and into and across the
chambers, pistons carried by the engine
shaft movable within the chambers, cams on
the shaft at opposite ends of the casing, a
yvoke parallel with the shaft lying beside the
abutments and connected to one of them, a
second yoke lying on the other side of the
abutments and connected to another of
them, and a third yoke beside the second hav-
ing an arm extending over said second yoke
and connected to a third abutment, said

yokes being engaged at their ends, each with

053

one of the cams. | | |
16. In a rotary engine having a plurality

L

including coaxial valve men ers Tor dimin-
1shing and stopping the supply of working
fluid to the chambers successively.

17. In a rotary engine having a pressure
chamber and a steam admission passage
leading thereto, speed-controlled means for
dimiishing and stopping the {low of steam
through the passage comprising oppositely-
movablc valve members having registermg
openings, and mechanism opez rated lw’ varla-
tions in speed for moving said means to cover
the openings therein.

18. In a rotary engine, a pressure cham-
ber, a steam passage let L(hl]“‘ thereto, and
means governing the supply of steam there-
to, comprising concentric cylindrical valve
members having openings, and mechanism
operated by wvarlations 1 speed for moving
sald valve members in opposite directions to
bring their openings into and out of hne with
each other and the steam passage.

19. In a rotary engine, a pressure cham-
ber, a valve casing, a steam passage leading
from the valve casing to the pressure cham-
ber, concentric cyhndnc al valves rotatably
mounted in the casing and each having an
opening, and a, Gentufuﬂ al governor connect-
ed to the valve members for rotating them

oppositely with variations of speed to bring

- thelr openings mto and out ol registry w ith

each other and with the passage.

20. In a rotary engine, a pressure cham-
ber, a valve casing, a steam passage leading
from the valve casing to the pressure cham-
ber, concentric G}Tlllldllﬁal valves rotatably
mounted in the casing and each having an
opening, a collar slidable on the engine shaIL,{
a centrifugally-operated weight engaged to
move the collar, and connections hetween
the collar and valve members for rotating the
latter simultaneously and oppositely.

21. In a rotary engine, a pressurce cham-
ber, a valve casmg, a steam passage leading
from the valve casing to the pressure cham-
ber, concentric cyvlindrical valves rotatably
mounted in the casing and each having an
opening, stems connected to the valve mem-
bers and co-axial therewith, a centrifugal
covernor, a rod connccted for 1 reciprocation
thereby, arms connected to said stems, and
links joining the arms and rod.

22. In arotary engime, a plurality of pres-
sure chambers and pistons, and a governing
device comprising a valve casing hawn o out-
lets leading to cach pressure chamber , Super-
posed valves having openings ol varying
widths, and Gu]trlfug;al means for moving
said valves oppositely to bring the openings
into and out of line with each other and with
the respective passages, sald valves and
openings being arr *mﬂed so that continuecd
motion thereof will close the Passages suc-
cessively.

23. In a rotary engine, a plurality of pres-

70

75

Q0

100

10§

110
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125
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sure chambers and pistons, and a governing

device comprising a valve casing having out-

lets leading to each pressure chamber, super-

-posed valves, and centrifugal means for mov-

ing sald valves oppositely with variations of
speed, each valve having openings adapted
to register with those of the other valve and

~with the passages leading to the respective

chambers, successive openings being extend-

ed 1n width in the direction opposite to that |

of the valve - closing movement, whereby

such movement causes the chambers to be |

cut off one by one.

24. In a rotary engine having a pressure

|

chamber, a disk secured to the engine shaft, 15
and a piston shaped to fit in the chamber,
Tormed with acting faces radial of the disk
a shank set into a socket in the periphery of
the disk, and front and rear steadying exten-

| sions continuing beyond said faces and bear- zo

ing on the rim of the disk. _- o
In testimony whereof I have affixed my
signature, In presence of two witnesses.

* JAMES M. SPARKES.
Witnesses: ' "

- ArtHUR H. BrROWN,
| A. C. RaTi6AN. |
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