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Un1TED STATES PATENT OFFICE.

. WILLIAM SAYRE SUTTON, OF BELVIDERE, ILLINOIS.

ROTAR.Y E‘NGINE."

SPEGIFICATION formmg' part of Letters Patent No, 604, 2'76 dated Mey 17,1898,
Applleatlen filed Mey 1, 1897, ‘Serial No. 634,883 (No model.)

To all whom it may CONCErn: |

Be it known that I, WILLIAM SAYRE SUT-
TON, of Belmdele in the county of Boone and
State of Illinois, h:ewe invented new and use-
ful Impr ovements in Rotary Engines,of which

the following is a full, eleer a,nd exact de-

seription.

This invention relates to rota,ry engines

driven by steam, water, gas, or other motive
agent; and the object is to provide an engine

of this character having two similar pistons, .

one receiving theé motive agent while the
other is 0perat1nw under the expansive power

of the motive agent, whereby dead-centers
are overcome; and a further object is to pro- |

vide a simple controlling means for the two
pistons, one 11:1depe11(51e11tl§;r of the other."

I will describe a rotary engine embodying
my invention, and then pemt out the novel
features in the appended claims. o

Reference is to be had to the accompanying
drawings, forming a part of this specification,

- in Whlch snml&r charaetel s of reference 111d1—

30

35

45

5o

cate cerrespondmtr parts in all the views.
Figure 1is a vertical section, onthe linel1 1
of Fw 2,01 a rotary engine embodymn* my in-
venmon Kig. 2 1e&hor1zonta1 section. Iig.
3 is a section ¢ on the line 3 3 of Fig. 2. Fig. 4
is a side elevation. Fig. 5is a section on the
line 5 5 in Fig. 2; and Fwe 6 to 8, inclusive,
are sectional Views shemnﬂ' different POSI-

tions of the inlet and outlet ports of the con-

trolling-valves. |
The engine eomprlses a casing having two

cylmdels 1 and 2, one being offset from the |

other. Extendmn* throug oh the casing 1s a
driving-shatt 3, upon whleh arerigidly mount-
ed the pistons, ‘each comprising a hub portion
4, having a piston-wing 5 extended radially

frem it, the end of said wing bearing against |
T,.he pis-

the inner surface of 1its cylmder JUE
tons 4 4 are separated bya disk 6, and at the

outer end of the pistons similar dlSkS 7 are
‘secured. These several disks bear with their |

peripheries against the inner surface of the
cylinders, and the spaces between the disks
6 and 7 form chambers for the motive agent—
such, for instance, as steam. The disks will

rotate with the pistons, and the bearing of
the disks upon the inner surface of the eyl—-

inders will form a praetlea,lly fstea,m tlﬂ'ht

' ]011:113

!

‘dial abutment-blades 15.
wheels are arranged in chambers in line with -
the chambers contmmnn’ the pistons, and the

were the pistons bearing against the eylmders
Extended tr ansvereely bhl ough the casing

‘are inlet-pipes 8 and exhaust or outlet pipes

9. These pipes are continuous—that is, the
pipes 8 and 9 are in the form of & smcrle sta-
tionary pipe, the inlet end being sepala,ted

from the exhaust end by a . pa1t1t10n 10.

Mounted to oscillate in a rotary direction on
the pipe 8 9 is a sleeve 11, designed to open
and cut off the inlet: end exhaust ports, as
will be hereinafter deseribed. Mounted to
rotate on the sleeve 11 is an abutment-wheel
comprising a hub portion 12, having four ra-

blades 13 have a sufﬁelent length to bear
against the inner surface of theu chambers
and also to bear against the outer surfaces of
the hub portions 4 of the pistons.

The inlet-tube is provided with two 1n1et-
ports 14 and 19, deswned at certain times to
register with a p01t 16 in the sleeve 11, and

this port 16 is designed at certain tlmes to

register with one of a series of ports 18, ex-
tended through the hub of the abutmeut-
wheel. The exhaust portion 9 of the pipe is
provided with two exhaust-ports 19 and 20,
designed at certain times to register with ex-
hauet-pmts 21 and 22 through the sleeve 11.
It will be seen that these oxhaust- -ports 21

and 22 are somewhat wider than the exhaust-

ports through the pipe and also somewhat
wider than the exhaust-ports 23 through the
bub of the abutment-wheel. “T'hese pmts 21
and 22 are used for exhaust mdependently,de-
pendlnb on the direction in which the engine
is running.

I will now describe means s for imparting a
step-by-step rotary movement to the abut-.
‘ment-wheel and also means for shifting the

valve-sleeve 11. The hub 12 of the a,but—

ment-wheel is extended outward beyond the-

The abutment- |

Sueh a ;|0111t could not easily be made :
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outer side of the disk 7, and on its outer end -
the hub is provided wﬂsh an abutment-con- .

trolling disk 24, provided with four radial
slots 29 and on the shaft 3 are secured arms
26 ha,vmn'laterally disposed pins 27, deswned

to engage in the slots 25 to rotate the dlsk 24,

and eonsequently rotate the ab utment—wheel
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Means is pllovided for holding the abut- i

ment-wheels against the back pressure of the
steam. As here shown, this means consists
of pivoted dogs 28, &I‘l&ﬂﬂ‘ed within the cas-

ing, one at the t0p and one at the bottom of
each controlling-disk 24. The dogs 28 have

finger portions 29 adapted to engage in the

slots 25, and the%e finger p01t10ns are bev-
eled on the side towmd the piston.

The
dogs 28 are extended from sleeves mounted

to rotate on studs 30, extending from the side
W&HS of the casing, a,nd on. these sleeves are
arms 31, to the ends of which tappets 32 are

| prOted These tappets 32 are designed to

engage at their inner ends with the %leeves
from which the dogs are extended, so that the

finger ends of Sald dogs may be moved out

of enﬂ‘&gement with the GOIltI‘O]hﬂﬂ‘-dISk 24

when the piston is moved in one dlreetlon |
~The tappets 32 are held yieldingly in posi-

tion by means of springs 33, attached at one
end to the dogs 28 and bearmn‘ at the other
end against the ends of the ta,ppets nearest;
the sleeves The finger portions of the dogs
23 are held yleldmﬂ‘ly In engagement with
the disk 24 by means of a spring 34 attached

to the casing and bearing EW‘EL]HSE the outer |

surfaces of the dogs.
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valve-gsleeves1].

- "T'he operation of this part of the engine is

as follows: Assuming that steam is admltted |

to rotate a pmton in the direction indicated
by the arrow a in Fig. 3, the pin 27 will en-
gage the tappet 32 of the lower dog 28 and
move 1ts finger 29 out of the slot 20
the pin 27 Wl].l enter the slot 25, which is sub-
stantially in line with the tappet and will 1m-
part a quarter-revolution to the disk 24, and
consequently impart a quarter—revolutwn to
the abutment-wheel. This motion is neces-
sary to allow the plston—wmﬂ' o to pass an
abutment-blade. Whenthe pin 27shallhave
imparted a quarter-revolution to the disk 24,
the said pin will move out of the slot 25, in
which it was engaged, and in moving outward
1t will engage the tappet 32 of the upper dog

28, and as the said tappet 32 is mounted to
-swing in the direction of the movement of the

pin it is obvious that it will be swung by the
pin to allow it to pass.

24 is rotated the wall of the slot 25, engaging
with the beveled side of the ﬁnﬂ'er 29 of the
upper dog 28, will cause said upper -dog to
swing outward on its pivot.

Mounted on the shaft 3 at the outer sides
of the casing are cam-wheels 35, designed to
Impart an oseﬂlatmﬂ' rotary motlon to the
The cam-wheels 35 are pro-
vided with cam-grooves 36, into which pins ex-

tended from horlzontally-reclprocatmﬂ* shift-

ing bars 37 engage. The ‘opposite ends of
the shifting bars 37 have pins extended into
radial slots 38, formed in the segment-gears

-39, mounted on studs extended fmm the cas-

mounted to slide in blocks 41,

ing of the engine. These segment-gears 39

~engage with seﬂ'ment -pinions 40, rlt‘rldly Se-

culed to the sleeves 11. The bars 37 are

Then

Of course as the disk

—

which are |

FKig. 3.

in Fig. 1.

mounted to slide in vertical guideways 42.

‘The blocks 41 have link connections 43 with
setting-disks 44, having hand-levers 45 and
These lockin o-dogs are piv-

locking g-dogs 46.
oted to the hand-levers 45 and have pins ex-

tending through the disks 44 and adapted to

-engage Wlth elthe1 one of a seues of holes 47

in the casing.

When the parts are in the position indicated
In Kig. 4, the direction of rotation of the pis-
ton w111 be as indicated by the arrow ¢ in

wnh the shaft 3, and the cam-slots 36 are so

| arranged—that is, with the concentric por-

tions near the perlphel y of the disk and the
concentric portions near the hub of the
disks—that no motion will be imparted to the
bars 37 excepting when the pin extended into
the cam-slot is in engagement with the por-
tion between the inwardly-curved portions of
the cam-slots between the lesser and greater
circles. At this time the bars 37 w111 move
longitudinally to impart a rotary motion to
the segment-gears 39 sufficient to shift the
va;lve-sleeves 11 toalternately open and close
the inlet and exhaust ports.

‘When it is desired to reverse the motion of
the pistons, the disks 44 will be rotated to
draw the bars 37 to their upper position—
thatis, near the upper peripheries of the cam-
disk 35 and the segment-gears 39—and then
the operation is the same excepting that the
pistons move in a reverse direction.

In Fig. 1 it will be seen that the engine is
receiving the motive agent through the ports
14, 18, and 16, and this Wlll contmue until the
piston—wing 5 shall have reached about to the
point marked . The remainder of the mo-
tion from x to y will be caused by the expan-
sive power of the motive agent, as at the point
x. The sleeve 11 will be 1otated to cut out
the port 16. As the ports 21 and 22 in the
exhaust portion of the sleeve are somewhat

wider than the other ports, it is obvious that

the exhaust-ports will never be entirely cut
off.

The cams 35 will of course rotate
30

Therefore the steam forward of the pis-
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ton-wing will exhaust as the said piston ro-

tates.
It will be seen that the piston-wings 5 of

the two pistons are arranged in di: ferent po-

sitions, as indicated by dotted lines z in Fig.

1, 80 that just as one piston-wing reaches the |

pomt y steam will be admitted to the other
piston-wing, carrying the first one across its
abutment to the position shown in full lines

that dead-centers will be overcome. -

I have indicated where under the present
conditions the expansive force of the motive
agent will begin, but it will be understood
that the lenﬂ'th of stroke under the initial
pressure may be varied by Va,rymﬂ* the form
of the ecam-slots 36.

Having thus deseribed my mventlon I

claim as new and desire to secure by Lettels
Patent—

L A rotary engine, comprising a casmg, a
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By this operation it is obvious
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shaft extended through said casing, pistons

mounted on the said shaft but isolated one

from the other, each piston comprising a cyl-
inder or hub portion and a radial wing, an
abutment-wheel for each piston, each abut-
ment-wheel consisting of a hub portion hav-

ing inlet and outlet ports and radial blades,

means for controlling the admission of steam

through said ports, disks mounted on the hub

portions of the abutment-wheels, the said

disks being provided with radial slots, dogs.

pivoted in the casing, there being two dogs
for each disk, the said dogs having fingers to
engage in the slots of the disks, and means
for moving said dogs into and out of engage-

fied.

2. A rotary engine, eomprlsmn* a casing, a |
shaft extended through said casing, pistons |
20 mounted on said -shafb but isolated one from

the other, each piston comprising a cylinder |

ment Wlﬂl the dlsks, substantmlly as specl—__

or hub portion and a radial wing, an abut-

‘ment-wheel for each piston, each abutment-
wheel consisting of a hub portion having in-

let and outlet ports and radial blades, means
for controlling the admission of steam through
said ports, dlsk_s mounted on the hub por-
tions of the abutment-wheels, the said disks
being provided with radial slots, dogs pivoted
in the easing, one at the upper suie and one

‘at the lower side of each disk, the said dogs

having finger portions to engage in the slots,
spring—pressed fappets carried by the dogs
and adapted to move the dogs and also to

move relatively to the dogs, and arms ex-

tended from the shaft, having pins designed

tially as described.

WILLIAM SAYRE SUTTON

Wltnesses |
W. A. WILLIS
. SPACKMAN.

to engage in the slots of the dlsks substan-
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