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WILLIAM K. AUSTIN, OF BROOKLYN, NEW YORK.
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CSEECGITICATION forming part of Letters Patent No. 348,879, dated September 7, 1886,

Application filed December 27, 1884, Serial No. 151,362, {(No modcel.)

To all whom it may concer:

Be it known that I, WILLTAM I, AUSTIN, a

citizen of the United States, residing at Brook-
Iyn, in the county of Kings and State of New
York, have invented o new and useful Rotary
Steam-Iingine,of whichthe followingisaspect-
fication. |
My invention relates to rotary steam-en-
oines, and the object of the invention is to
reduce the internal resistance of the engine,
and to balance the moving parts thereof as
perfectly as possible; also, to remedy defects
in the construction of rotary engines whiceh
have heretoforeinterfered withtheir practieal
utility—sunch as rapid wear of the. moving
parts, uncqual resistance in the eylinder, and
difficnlties in the way of adjusting the engine
and taking up wear. |
Intheaccompanyingdrawings, Figure 1 rep-
resents a {ront elevation of my improved ro-
tary engine with the fly-wheel and other out-
side conneetions detached; Fig. 2,an end ele-
vation of thesame with the head of the eylinder
removed; Fig. 2%, an end elevation with head in

place; Fig. 3, a vertieal transverse section of
the engine taken on line 2 x of IFig.1.

ig. 4
represents an inside view of one of the cylin-
der-heads. Iige. 4* is a horizontal section of
the cylinder-head, taken on line y y of Ifig. 4.
Fig. 5 is a diagram of the face of the eylinder
and thespider, showing the proportions of the
several parts.  Xigs. 6 6%, Sheet I, are respect-
ively a plan and a secticnal detailed view of
the packing of the spiderand the heads of the
cylinder. IMg. 7 represents an end view on
an enlarged scale and partly in section of
one of the pistons. Ifig. 7* is a section of the
same. ' o
Reflerring to the drawings, A represents the
cylinder of the engine. DB b are the heads.
 is the steam-chest, and b the exhaust-cham-

bher.

Suitable steam-supply, exhaust, and valve

conneetions and attachments are to be placed
on the engine in the usual manpner.

"The bore of the cylinder is formed of ares
or segments of three circles or cylinders,
two of which, forming the steam - cylinder
proper, have the same radius, but are ecceen-
tric to each other, while the third, which
forms the head of the steam-cylinder, or in

pistons, the abutment dividing the steam from
the exhaust side of the eylinder, has a shorter

‘radius than the other twe segments and is

concentrie with the pistons and spider. The
cylinder proper is of a slightly oval form, 1ts

“ereater diameter (that taken on line v v, Fig.
5,) being about five thirty-seconds.of an inch

longer than its shorter diameter taken on line
v v'. The diagramof the boreof the eylinder
(illustrated by Fig. b) is drawn to scale, the
proportions being eight inches by eight and
five thirty-seconds inches. In reckoning the
proportions the arc of the abutment is not in-
cluded, as this isa part of a circle of less radius

‘than the ares of the eylinder, and is formed 1n

the upper intrados of the eylinder. The pro-
portionsofeightinchesby eightand five thirty-

seeconds inches are adhered to 1 the con- 7

struction of other eylinders,whatever the size
of the engine, as thercby abrupt changes of
curvature are avoided and resistance to the
pistons is almost wholly overcome.

The centers from which the periphery of the

cylinder is deseribed are indieated by &' 8.

The regular periphery of the oval bore is va-
ried at the top or upper intrados by describ-
ing an are, ¢, from a eenter, §”,which coincides

with the axis of the spider or hub which car-

ries the pistons. The partofthe case included

79
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inthisarcconstitutes theabutment C, by which

“the eylinder is divided into two equal parts,

in one of which—viz., that part to the right
of tlie vertical axis—are situated the induc-

tion-ports, and in the opposite part the ex-.

haust-ports. The abutment C extends from
1 to 2,which are the points or lines of inter-
section of the steam-cylinder and abutment on
the exhaust and steam sides,respectively, and
they are also the points at which the walls of
the steam-cylinder approach nearest to the
center of the spider or hub and the axes of the
pistons. o

In the eylinder on one side are formed the

85
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steam - induetion ports, of which there are -

three, d: @’ d”, and on the opposite side are
the exhaust-ports e ¢t ¢’. The upper 1nduc-

tion-port, d’, opens into the cylinder just be-
low the terminus of the abutment at 2, and

the lower or main port below the horizontal
axis of the cylinder. The port d” opens into
the cylinder at a point intermediate of the

100

copjunction with the spider or hub and the | other two. The exhaust-ports open from the
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cylinder in similar positions on the opposite |

side. |
The object in making the eylinder in the

- peculiar manner described is to reduce the re-

sistance to the movement of the piston to the
lowest possible point. It will be observed that

“theperiphery of the eylinder beyond the abut-

10

IS5
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mentis perfectly regular,there being no abrapt
changes of the curvature, but only a gradual

enlargement on the steam side, forming anin-

cline, down which the pistons move with less
resistance than if they moved in a perfect cir-
cle, owing to a peculiarity in their eonstrue-
tion,which will be hereinafter deseribed. This
construciicn avoids also all abrapt changes in
the position of the pistons and the resistance
consequentthereupon. Theonly points where
the pistons meet with a change of curvature
are at the intersections of the abutment and
the eylinder. The point or line of intersec-
tion 1 on the exhaust side is where the pis-
tons meet with the greatest resistance, as it
1s at this point that they leave the surface,
which, by its shortening curvature with re-
spect to the spider or hub, causes them to re-
tire gradually within the spider, and at this
polinf, by reason of the change of eurvature, the

- pistons are forced back into the slots until

30

their outer ends are flush with the surface of
the spider. It is at 1, therefore, if the engine
Is raunning to the right, or 2, if running to
the left, that the greatest resistanee is encoun-
tered; but this resistance is almost destroyed
by an arrangement whereby the pistons are
prevented from bearing with any retarding

force against the walls of the cylinder on the

exhaust side.
ently.
Anotherobjectin making the bore of the cyl-
inder of a slightly oval form is to prevent the
pistons from binding when passing through
certain parts of the eylinder where a binding
effect would oceur if the eylinder were cireu-

This will be deseribed pres-

lar, owing to the eccentric position of the
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spider or hub and pistons.
fully referred to hereinafter.
I am aware that cylinders for rotary steam-
engines have been constructed with the bore
formed of curves struck from three pointsin a
line coinecident with the longer axis of the
cylinder, forming thereby an oval bore, the
surface of which 1n line with the shorter axis
13 tangential to the spider, and the tangential
contact of the spider with the surface of the
bore forms the abutment. That construction
I do not claim. The advantage of the con-
struection I haveadopted over that described is

This will be more

- that a considerable segment of the eylinder is

60
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parallel to the periphery of thespider, and the
contact of the two parallel surfaces forms a
segmental abutment, which, inaddition to ef-
fectually dividing the steam from the exhaust
side of the cylinder by its long bearing, sup-
ports the spider and pistons and thereby in-
sures steadiness in the running of the engine.

A'he heads of the eylinder.—These are disks
having sleeves or pillow-blocks /' f projecting

from their outsides at a point above their een-
ters. -The said sleeves or pillow-blocks form

the bearings for the main shaft D, which is 7o

passed through them and carries the spideror
hub inside the cylinder. Suitable boxes are
placed in the said sleeves or piilow-blocks.

The heads B I rest on the curved bearings ¢

In the bed plate on either side of the eylinder, 75

and they are connected with the eylinder by
bolts passing through the rim into flanges
formed on the cylinder and into the bed-plate
below or under the eylinder. The arrange-

ment of the bolts 1s sueh that the heads can be g5

moved vertically to a slight extent. This is
for the purpose of adjusting the spider and
pistons, the spider being fastened to the shaft
D, which in turn rests in the sleeves f /) so

that when the heads are raised the shaft and 8¢

spider are raised with it. This faeility of ad-
justing the heads is obtained by slightly elon-
gating the bolt-holes in the heads orleaving a
slight play therein, as shown in Fig. 2* and

to prevent strain on the bolts after the heads go

are raised, a packing-strip of paper or other
sultable material equal in thickness to the
space formed between the periphery of the
head and the curved bearings ¢, is inserted be-
tween the heads and the said bearings.
heads are provided with certain steam ports
for 1nduction and eduction, those on the
right in the present case being for induction
and those on the left for eduction ports. The
ports 1" are close to the sleeves
curved.

tervals, which will be stated farther on. The
ports ¢ ¢ are mainly in the steam-space S, and

The o~

Jand are roo
They are intended to be covered by
the disk when rotating, except at certain in-

just above the induction and exhaust ports d 1oz

e. 'The ports kL also lie beyond or partly
beyound the periphery of the spider and just
below the ports d' ¢. The ports & i I com-
municate with each other by an inferior pas-

sage within the heads, which is indicated by 110

dotted lines in Iig. 4. The ports’ ¢ k' like-
wisecommunicate with each otherin the same
manner. Both heads are provided with these
ports, so that steam is inducted and ecducted

by these ports at both ends of the cylinder 115

equally.

The pistons.-—These are connected witha cyl-
indrical spider or hub, E, which is fixed to
the shaft D, and therefore occupies a position

eccentric to the longer axis of the cylinder. 1

The diameter of the said spider or hub and
the position of the axis are such that a seg-
ment of its periphery enters and fills the arc
¢ of the abutment, and thus forms a steam-

20

tight joint at the abutment and divides the 125

cylinder into two equal parts. The periphery
of thie spider is provided with radial slots
parallel to the axis and of a little more than
half the radius of the spider. The depth of

the slots should be such that when the spider 1

rotates the slots will uncover the ports 2 7/ in
the heads whenthey pass over theimn, as shown
1n Fig. 2. | .

I designates the pistons, of which there are

30




pistons.” They are placed in the radial slots

!, into which they fit closely. The pistons on

“opposite sides of the spider are coupled to-
s gether by two or more spindles, m, which are
~—passed diametrically through the spider and
‘the shaft, a bnf-_‘;hlnﬂ m/, bE‘Ill“‘ inserted in the
- hole in the spider aud shaft as a bearing for
each of said spindles, the said bushing 1)emn
1o seeuared or fastened in place by pins or O'the'r*
: devices.
slide freely. The pistons are thus directly
~ecoupled 1n pairs and work together from op-
‘posite sides of the spider and cylinder. DBy
15 this arrangement the pistons are made to ad-
just themselves positively as they revolve, so
that the piston on the induction side is forced
out against the receding walls of the ¢ylinder

20 ton, which is forced in toward the axis of the
S disk by the gradually-decreasing curvature of
the walls of the cylinder lehtwely to the dislk,

| and the direct positive movement thus ob-
¢ tained forces the piston on the opposite side
{25 ontward against the receding walls of the cyl-
—dnder,
ends vibrating or rocking plates n, being con-
nected therewith by a hinge or l'olling joilnt,

__ which permits tlie plates to vibrate or rock
N 30 freely, but does not allow them to become dis-
&eonuected otherwise than by drawing off end-
wise. The faces of the plates are cmved to

the same radius as the eylinder, so that they

will bear with their whole surface against the

\35 walls of the eylinder continuously when rotat-
—ing. As the pistons revolve, they are contin-
11‘11157 changing the angle of their sides and
lends to le xwall:s of the cylinder, owing to

| their eccentric movement. This, if the ends
40 of the pistons were rigid, wonld cause resist-
T ance to thelr 1110L1011 uneven wear, and a
lste*‘:,m tight conneetlon between the pistons
aud the walls of the eylinder would be im-

~ possible; but by providing the ends of the pis-

4 = tons with the vibrating plates the position or

-------- Hanﬂ*le of the pistons Ieltttlve]y to the walls or
face of the cylinder 1s immaterial, as the satd
plates always maintain the same position of
parallelism to the walls or face of the cylin-

50 der whatever the position of the pistons, and
~—_bear with their entire surface against the cyl-
;lndel'. In Figs. 2and 3
vention is clearly shown, where it will be ob-
served the rocking plates are turned 1n dif-

gn ferent directions with respeet to the con-
-nected pistons, one of which has passed the

- exhanst - port and the opposite one is just
about to pass the induction-port. In both
instances it will be. observed the pistons are

60 at a sharp tangent to the walls of the cylin-

"——— der, while the piates maintain their parallel-
ism." This arrangement makes impossibie any
-resistance from the changing angles to the
eylinder which the plstons assuine while ro-

55 tating. 'The spindles m are socketed 1n the

g pistons, and preferably springs #” are placed
1in the ends of the spindies and bear against

four, coupled together in pairs, or two double |

In the bushing the.piston-spindles:

‘seats.
below the indnction-ports by the oppostite pi1s-

The pistons carry on their cylinder

this fe".tture of thein-

348;_8'79 _ | - - q

the 1)1stons forming thusg spring - cushions.
By this device Lhe pistons are made more
elastie, their movéments are produced with 7o
gl@‘ltel ease, and the wear is taken up. By
passing the connecting-spindles m diametri-
cally throngh the disk “and shaft, in addition
to the fmdvfmrfweq above enumer wtéd the spin-
dles and bushmn serve as keys for ﬁstenmn‘ 7
the disk and slmft together. |

Tlie packing.—The spider is packed on the
sides adjacent to the heads to prevent es-
cape of steam throngh the bearings. T'his
packing is arranged in the following manner: 8o
Around the E,lmfb on each side of the spider
are annular grooves o, and in the bottom of
the said grooves are Snchels o', paralle] to the
axis ol the spider, which sockets form spring-

Iy

springs p, coiled around studs p’, whieh pro-
ject out of the spr qu and are 1}&5%(1 through
the packing-rings ¢ ¢, and are fastened to the
outer ring, ¢’. These rings are placed in the
annular groove, and the first, ¢, whichisat the go
bottom of the groove and bmx& against the -
Sprmﬂs, 18 plefer*thly made ofiron. The next,
q',1s made of rubber or other suitable 11].;1116-

ri_al, and the last or outer ring, ¢, which

‘bears against the head of the engine, may be gg

made of steel. The spiral springs lxeep the

steel ring pressed closely against the heads,

and thus form a steam- tlﬂht joint around the

bearings, while the pressure expands the elas-

tic ring ¢, which 1s between the iron and steel ico

rings, md thereby causes it to fill the annular

oroove and stop the passage of stearm into the

oroove and around the packing. The pistons

are packed to prevent the steam from the

steam-space around the spider {rom passing 10;5

hetween the pistons and the sides of the slots |,

in which the pistons move, and also fo prevent

the steam under the pistons from passing out.

For this purpose the pistons are provided with

longitudinal groove 7, elose enough to their 110

inner ends to avoid being uncovered when

the pistons are out totheir “farthest point. In

the said slots are placed the flat steel packing-

plates ¢, one of which 1s %l](}WH 1 detail and

on an enlar ved scale 1 Ifig. 7° Sheet I1. It 115

consists of a plate of stecl of the widbh of the

orooves r, so as to fit closely Hleleln, and hav-

ing pmyetmnq t' at the ends as wide as the

oTOOVeS are deep or nearly so. DBetween the

pl‘Q]GLLIOI]‘% t" springs « are placed. These 125

stripsorplatesof steelare piaced in the grooves

» with the endsor projections ¢ and the springs

w against the bottom of the, grooves. The

smooth exterior surfaces of the plates are

pressed by the springs « against the sides of r_:z:,

the slots and pack the Q.plwe on elther side

between the pistons and the sides of the slots

and prevent the passage of steam either way.,
The following is a general description of the

operation ol the engine and the several parts 130

which co operate to produce the operation:

Let 1t be supposed that the pistons are in the

several positions indicated in Ifig. 2, and 1t is

desired to starttheengine. Forconvenience,

Into the sockets are theed spiral 85.

ek
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the pistons are numbel ed 1, 2, 3, 4. It must
be understood that the punclple of action
which underlies most rotary engines isavailed
of in this engine—viz., the pmduetlon of mo-
tion by the pressure of steam on unequal areas.

Thus piston 3 presents more surface to the

steam 1n the space behind it than does piston
2 to the steam in the same spaee. Conse-

~quently piston 3 moves and plsbon_ 2 must fol-
pressuare.
against the baclk of piston 2 than against

lew. In the same way there is more

the face of piston 1, &e. The main steam-

induction port ¢ is pfutly open, and port ¢’ is.

~also partly open, piston 1 being just past the

N

-the upper port, d', t

upper side.
flows to the ports and ito the cylmdel

~ rocking plate », and presses upon thetop of

. the dISL. and also against the rear cdge of the |
20 Pplate, exerting thueby SOme  power agalnst
. the upper plston
- steam flows into the steam-space between Pis-

At the lower port, d the

tons 2 and 3, and acting on piston 3 turns the

- before 1t is mte_{l upon by the steam from the

20

eng 1ne.

thereby tending to give 11111)0L115 to piston 9

malin port d, which pressure and impetus are

safticient to carry the piston past the said port
and also to balance the pressure against the-

front of the piston. Thusa continuous press-
are of live steam 13 exerted against the pis-

o ~ tons on the steam side of the ¢y linder from the

35

40
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abutment around to the piston which is about
to exhanst, this continuous pressurc being
producerd b} admitting steam behind plSLOIl 1
from port d’, hehind pI&LOl] 2 from port d”, and
bel‘.lind'piston o [rom port d, and at the same
time a balancing of the back-pressurce is ob-
tained,which is finally borne by the abutment.

The balancing of the pistons 1 and 2 is ef-
fected, apmo\innte]y in the following man-
ner: isteam entering from port d pressesagainst
so much of the face of piston 2 as is e\_posed
and this pressure lessens the foree exerted on
piston 3. The back-pressure thus produced
is almost neutralized by the steam which en-
ters by port d' into the space between pistons
1 and 2, which presses against the back of pis-
ton 2 with nearly as much force as the press-
ure of the steam on its face.  The back-press-
are of steam in the space between pistons 1
and 2 18 practically without effect, as tfor most
of the space traversed by piston 2 the steam
presses against the head ol the eylinder—i. ¢.,
the abutment—and when piston 1 passes the
abutment but & very small part of its surface
compared to that of piston 2 isexposed to the
pressure of the steam. IFurthermore, when
piston 1 passes the end of the abutment at 2
the steam 18 admitted behind 16 throngh port
d’, and the pressure tends to balance tho press-
ure against its face. Thus it will be seen that
the back-pressure between the pistons is op-
posed by pressure 1n the dircetion of rotation,
and back of piston1 it 18 borne by the head
of the cylinder.

The valve being 01)0119(1, steam
IFrom
he steam passes behind the | ner deseribed is as follows
the pistons are adjusted positively—that is,
whenoppostte connected pistons aveappr otu,h- |
ing, respectively, the shorter and longer radii
-of the cylinder, the piston appw%hmﬂ the
shorter radii is forced in or rvetired: toward
the -axis of the spider and the other er oppo-
1t this positive

motion were alone relied on, there might be

Steam alsoflows fron port d” between
p1st0ub L and 2, and presses against piston 2,

pressure, and other ¢

4 | | o 348,879

The induction of steam under the pistons is
effected in the following manner: When the
pistons are in the position indicated in Fig.
2, the ports @ £ at both ends of the (33]11](](31

-‘ue open, and the steam from the space be-

‘73

tween pistons 1 and 2 passes through the said

ports to /i, and thence into slots [ under the

pistons; bubt when the ends of piston 1 pass
over ports & these ports are partially closed
by the ends of the piston, and ports ¢ being

open the steam p‘”lSSOS tirence to the ports I
D0, £0o, when piston 2

pistons.
The effeet-of direciiug the %tefml in the man-
: As Dbefore stated,

site piston is forced out.

more or less resistance from frietion, steams-

the stean- cylinder to the abutment at 1,
where it 1s moved or
- To
prevent this and reduce the resistance to

‘@ minimum, steam is admitted under the pis-

3 passing ports 4 these
| ‘ue closed or partly so, and then the steant
Alows thlouﬂh k. Lo ft, tmd Lhenee undel the

CAUSES, e%pecmlly when
the pistons on the exhanst side. pass {from

75 &

30

retived into the slot
“1n the spider, as explained heretofore. |

ICO

tons at the moment they commence to move
out after passing the upper port,and the steam

pressing against the pistons on the steam side
forees them out of theirslots,and thus aids their
movement and relieves the opposite niston foa
great extent, whereby the pressure of the oppo-
site piston against the walls of the cylinder on
the exhaust side is redunced to zero. The
pressure of the steam against theunder side of
the piston continues until the piston has
reached and passed the point where it has
moved out to the greatest extent possible and
prescented the whole effective surface to the
pressure of thesteam,after which it commences
to retire Intotheslot, and at theinstant it does

50 the slot reaches the exhaust-port 2/, on the

opposite side, and the steam is exhausted from
under the piston through the said port, and
thence by internal eonneetmg passages and
ports,” k', to the main exhaust-portse ¢'. At
the moment, tnerefore, that the steam begins

to fiow from tub port /i under the piston1, ’lﬂ;el '

it has passed tire upper port the steam is CX-
hausted from under its opposite piston, o.
Thus a perfect balancing of the pistons is ob-
tained, and resistance from friction against
the face of the eylinder is almost destloyeﬂ
Fuarthermore, this pressure of the steam under

the piston on the steam side continues until

the piston on the exhaust side passes from the

cylinder to the abutment, and thereby at the |

moment when the piston meets with its great-
est resistance—i. e.,

o

when passing the pomt -
i 1—the pressure of steam under and against

1O§

I15

20

125

130




_.__n_-._ﬁ.
e e E s, S

el LTy mu TR T

1
= _‘m.,-_ .-.—-"3":-'..:*_'__9“} L, =
*Fw . e — L=t

T a Tt R ey

15

16

348,879

the opposite piston serves to draw the plston | Consequently the pistons which have noinde-

away from the walls of the cylinder on the ex-
haust side, so that while contactis not broken

there is practically no friction between the

ends of the piston and the walls of the cylin-
der, and the end of the piston passes easily over
the point of intersection 1.

Another effect produced by admitting steam
nunder the piston is that it aids the pistons in
their rotary motion. At the moment the
steam 1s admitted under the piston the latter
reaches a partof thecylinder wherethe radius
I3 constantly lengthening, and the surface

against which the piston presses is similar to

an 1nclined plane.  The pressure of the steam

18 perpendicular to this plane,and asthe rock-

Ing plate maintains its parallelism with the
surface, the two forces are at an angle to each
other, and by a well-known law there 1s a re-

sultant motion,which in this msianee coincides

with the motlon of the piston.

Another result flowing from the admission
of steam into the ports h ¢ k 18 that a part of
the steam flows out of the port ¢ in the steam-
space behind the piston 2 before the latter is

—acted upon by the steam from the main port,

- and pressing against the piston aids insupply-
- .1ng steam behind piston 2 and balancing the
~ same; also, inimparting power to the engine.

- 30

It 1s proper to add in connection with the

description of the power exerted by the steam
- .under the pistons that as the pressare of the
steam is on one side only—that is, as it is di-

‘rected against but one of the connected pis-

-tons—the steam having been exhausted from -
under the other previous to its admission to

- the opposite one, there is no conutelbahncmw

- gffect whatever.

The admission of steam from -the upper
port, d’, against the spider is an important
feature of this engine. ©The point of greatest
resistance 18 at the abutment, for the reason

- that here the spider and pistons must press

against the abutment with safficient force to be
steam-tight, in order to prevent back action.
In addition to this the greatest pressure of
steam 1s acainst the spider directly opposite
the abutment, as it is here the full force of the
steam is exerted. This pressure is borne

partly by the bearings and partly by theabut-

ment.  Now, by fldmlbtm steam {from the
upper port fmmnst the tOp of the spider, a
counter-pressure is obtained, which in a meas-
ure counterbalances the fllctlon of the spider
against the abutment and the pressure of the
steam against the under side of the spider,and
the conscquence 1s that the resistance at the
abutment is to a great extent overcome.

- The oval form given to the eylinder has this
further object. The spider being eceentric to

the axis of the cylinder, the radius of the cyl-

1nder relatively to the center of the spider va-
ries. Consequently,iftheeylinder were formed

in a true circle, when one piston reached, say,
the horizontal or Ionger diameter of the Cylnl-
der, the opposite connected piston would be at

pendent movement and must touch the faces

of the cylinder on opposite sides would bind ;%
as soon as they passed the vertical axis of the

cylinder, and produce such resistance that the

engine wounld probably be brought to a stop.

To avoid this the cylinder 1s made oval, and
in that manner the eccentricity of the Spldel
and pistons is compensated for.

The invention has been described and re-
ferred to throughout as a “‘rotary engine,”’
but I do not limit the application of the prin-
ciples of the invention to steam-engines alone,
as they may be applied to pumps, water-me-
ters, and other similar mechanical contriv-
ances. Turthermore, the engine may be run
in eitherdirection by *uhptmﬂ* suitablerevers-
Ing mechanism, valves, &c to 1t.

T claim—
1. In a rotary steam-engine, a cylinder hav-

!ing a bore formed of the arcs of three circles,

twoof which, forming the steam-cylinder prop-
er, have the same 1,.1(11118 but are struelk from
dlifment centers, So as Lo intersect and form
an oval cavity, and the third,forming the abut-
ment, is of less radius than the other two and

is concentric with the spider or hub and pis-

tons, substantially as specified.
2. A cylinder having thebore formed of the

arcs of three circles, two of which, forming the
steam-cylinder proper, have the smne 1‘&dius,
but are struck from different centers, so as to
intersect and form an oval cavity,and the third,
forming theabutment, is ofless radius than the
other two and is concentric with the spider or
hub and the pistons, in combination with a
cylindrical spider or hub carrying the pistons

hung eccentrically in the cylinder, with a seg-

ment of its periphery set in the cavity of the
abutment, sabstantially as specified.-

3, The combination of the cylinder provided
with the ports d d' d”, arranged as described,
and. suitable exhaust-ports, the abutment C,
formed of the segmentof acylinder of thesame

radius as the spider, the spiderhung eccentric-
ally in the cylmdor with a Sewment of its pe-
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riphery set in the segmental cmflty of the abut- -

ment, and the pistons connected with theSplder
q_.ubstfmtmlly as specified.

4. The combination of the oval ¢ylinder, the

abutment formed on the arc of a circle of the
sameradiusasthespider, theintersecting point

of the steam-eylinder and abutment on the ex-

lhaust side, the spider, the pistons held in ra-
dial slots in the spider and coupled together
throngh the same, said pistons h.:wmﬂ less
depth “than the 8101‘:4, so that a steam-space 1S
left under the pistons when retired within the
slots, and the steam and exhaust ports in the
heads of the cylinder communicating at inter-
vals with the space under the pistons, substan-
tmll; as speciiied.

5. Thecombination of the oval cvhnder the
spider having radial slots, the pistons pldced
in theslotsand having less depth than theslots,
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so that a steam-space is left under the pistons,

2] poiut considerably above the said diameter. | which communicates with steam-ports at in-
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| 1)081Le piston, substantially as specified.
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of the pistons, substantially as specified.

tervals and from which the steam cannot escape | held, so that when retired a space is left be- 40 -

when the pistons are on the steam side of the
cylinder and the rocking face-plates on the ends

6. The combination of the cylinder, the spi-
der provided with radial slots, the pistons
placed in the said slots and hwmfr less depth
than the slots, and steam ind action and edne-
tion ports 7 h so arranged that when steam
18 let into the spfwe ander one of the pistons
it 18 exhausted from the space under the op-

. The combm&tlon of the oval cylinder,
the Spldel the coupled pistons placed in slots
in the spider and having less depth than the
slots, 8o that a steam-space is left nnder them
when retired, rocking face-plates on the cyl-
inder ends of the 1)1%011 steam-induaction ports
communicating with the space under the pis- |
tons for a pmbion of thelr movement, and the
oval cylinder provided with steam-ports open-
ing directly into the space behind the pistons,
SlleL‘"ll‘thLlly as specified.

8. In combination with the cylinder pro-
vided with induction-ports opening directly
into the stcam-space of the eylinder, the spider
carrying the pistons in radial slots, and the |
heads of the ecylinder provided with steam-
ports which communicate with each other and
with the steam-space of the eylinder and the.
slots in the spider under the pistons, substan-
tially as specified.

9. The combination of the cylinder pro-
vided with steam induction and exhaust ports
opening directly into the eylinder, the spider
hung eccentrically in the eylinder, pistons
placed in slots in the spider and coupled to-
gether through the spider, said pistons being
of less depth than the slots in which they are |

348,879

tween the pistons and the bottoms of the slots,
and induection and exhaust ports communi-

cating with the said space under the pistons

and w1th the steam-space of the cy]mder sub-
stantially as specified.

10. The combination of the steam-cylinder
having induction-ports d d' d”7 and suitable
exhaust-ports, the heads of the cylinder pro-
vided with steam-ports ¢ £ b, communicating
with the steam-space ol the cylinder, and suit-
able exhaust-ports, the .spider I, provided
with the longitudinal radial slots [, which
communicate alternately with the steam-port
h and the exhaust-port &/, and pistons placed
in the said slots and connected together in
couples, said pistons having less depth than
the slots {, whereby, when they are retired, a
space is left between the pistons and the bot-
tom of the slots for the entrance of stcam when
the pistons are on the steam side, and from
which the steam is exhausted when the pis-
tons reach the exhaust side, substantially as
specified. |

11. In combination with the spider ]:no~
vided with. the annular groove around the
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main shaft and the heads of the cylinder, an

annular packing composed of the rings ¢ ¢ g”,
spiral springs p, and btud% P, Sle%LmLmllv

specified.

12. In a rotary engine swherein the cylinder
1s connected with the bed-plate, the adjustable
heads or ends, in combination with the hub

or spider and shaft, substantially as and for

the purpose qpemhed
\VI IJT.JT ABI ]‘x I‘lUrST ]N .
Witnesses:
A. B. DobGr,
CHAS. KELLOGG.
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