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ROTARY ENGINE.

specification of Letters Patent I\To. 29,408, dated July 31, 1860.

1o all whom 1t may concern: -
Be 1t known that I, Samurn T. Russerr,
of Ottawa, in the county of Iasalle and

- State of Illinois, have invented certain new
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and usetful Improvements in Rotary En-

gmes; and I do hereby declare that the fol-
lowing 1s a full, clear, and exact description
of the same, reference being had to the ac-
companying drawings, forming part of this
specification, 1in which—

Iigure 1 1s a section of a rotary engine
with my improvements taken in a plane per-

pendicular to the axis of the shaft such
plane being indicated by the line z )

, 2, 1n
Ing. 2. Fig. 2 1s a section of the same
taken parallel with the axis as indicated by
the Iine v, v, IF1g. 1. IFig. 8 is a side view
of the same having parts of the eylinder and
piston wheel cut out as indicated by the line
2, x, m g, 2. Kig. 4 1s an opposite side
view of the same having parts of the cylin-

‘der and piston wheel cut out as indicated by
the line 2, w, in Fig. 2.

Fig. 5 1s a section
of parts of the cylinder and steam wheel in
the plane indicated by the line », v, in Fig.
1. Fig. 6, exhibits the method of setting
ont the packing rings of the piston wheel.

Fig. 7 1s a view of a portion of the interior

of the cylinder which will be hereinafter
explained. | '

Similar letters and numbers of reference
mdicate cerrespending parts in the several
fioures. '

My 1nvention consists in an improved con-
struction and mode of applying the sliding
pistons of a rotary engine and an improved
system of steam and exhaust passages for
eflecting the movements of the pistons to-
ward and from the axis of rotation of the
engine. It also consists in certain improved
means of operating a system of cut-off
valves for the purpose of using the steam
expansively  in a rotary engine. And it
turther consists in an improved system of
reversing valves. _

To enable others skilled 1n the art to make
and use my invention I will proceed to de-

seribe 1ts construetion and operation,

A, represents the stationary cylinder of
the  engine which 1s intended to be bolted
securely to a suitable framing or founda-
tion, said cylinder consisting simply of a
cylhindrical band of cast iron or other metal
having two internally projecting rims or
flanges «, and b, one on each side, said

| thicker than 6. To the inner peripheries of

these flanges the outer cylindrical periphery
of the rotating piston wheel B, is fitted and
the said cylinder and wheel combine to form
the annular steam way D, in which the
steam acts upon the pistons B, E’, E2, E3,
which are carried by the rotating steam
wheel, the form of the transverse section of
such steam way being quadrangular as
shown 1 Fig. 5. The cavity formed in
the cylinder between its two flanges «, and
0, 1s fitted at opposite points with the two
stationary abutments F, I, the faces of
which are fitted with packing ¢, ¢, to keep
them steam tight with the outer periphery
of the piston wheel. In the thicker flange o,
of-the cylinder there is a groove d, which
extends all round with the exception of
its having a transverse stop or partition e,
at a short distance from each side of each
abutment as shown in Fig. 3, said stops be-
ing packed to fit the piston wheel which
covering the inside of the groove d, makes
the latter constitute a steam way the ob-
ject of which will be presently described. -
The piston wheel which 1s secured to a
central shaft C, which is to be arranged to

‘rotate 1n fixed bearings has an outwardly

projecting flange 7, at one side, such flange
fitting close up to the outer face of the
thinner flange 0, of the stationary cylinder.
When the wheel is placed in the cylinder A,
with its flange f, against the flange b, the
other side of the wheel 1s flush with the
corresponding side of the cylinder A, and
the wheel 1s secured in the cylinder in this
condition by four plates G, G, which are
bolted to the side of the wheel and lap
over the flange @, of the cylinder. The pis-
ton wheel B, has turned in its periphery
three grooves to receive packing rings
g, ¢, ¢, oI brass or other metal, and rings
i, h, h, of vulcanized india-rubber applied
within the said rimmgs ¢, ¢, ¢, to keep them
out 1n contact with the cylinder and to pre-
vent any steam passing behind them. One
of the packing rings ¢, ¢, ¢, 1s applied op-

posite the flange 0, and two others oppo-
site the flange a, of the cylinder the two.

latter being one on each side of the groove

d. 1 have shown 1n Ifig. 1, and also in Fig.

6, applied to one of the packing rings ¢, ¢,
a contrivance for setting it out against the
cylinder consisting of two levers H, H,
jointed together at one end of each, and

flanges being of equal width, but «, being | having the other ends passing through slots
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i, 4, see Fig. 6, in the rim of the wheel and

connected with the ring ¢, at polnts near
where it 1s cut in such a manner that the
ends lap each other side by side. DBetween
these levers H, H, there is a screw j, applied
in such a manner as to force them apart
and cause the ring to be expanded.

To the interior of the rim of the wheel B,

there are cast at equal distances apart four

piston boxes I, I’, I, I°, which receive the
flanged inner ends of the four pistons E, K,
Iz, K, which are fitted to work radially to
the wheel through slots in the rim thereot,

said slots ‘being of a length equal to the

width of the steam way D, and the said
pistons being fitted to work in the said
steam way. The sides of the slots are fitted
with packing %, %, composed of strips ot
brass having strips of india-rubber applied
behind them and the ends of the pistons

are fitted with similar packing /, /, to keep
- the

pistons steam tight in the slots. 'L'he

~ flanged inner ends of the pistons are fitted
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all round with similar packing m, m, to
keep them steam tight within the boxes
I, 17, 12, I, which are of quadrangular form.
The pistons are inserted in their places from
the backs of the boxes which after the pis-
tons have been inserted are closed by steam
tight bonnets J, J, J, J. o

Opposite to the two abutments, there are
on the exterior of the cylinder two steam
chests K, K, which are cast with the cylin-
der said steam chests containing each two
inner chambers L, L*, and an outer cham-

ber M, to the lattter of which the steam pipe

is connected. From each inner chamber a
steam port n, or »¥, leads to the cylinder,
one close to one side of the abutment and one
close to the other side thereof, one for ad-
mitting steam to the cylinder to drive the
pistons in one direction and the other for
admitting steam thereto to-drive them 1in the
opposite direction, said ports terminating in
a valve seat which is continued through both
chambers and which is fitted with a slide
valve N, or N’, which works through an
opening in the portion o, which separates
the two chambers 1, L*, said valve having a
single port p, of a size and form correspond-
ing” with the ports n, n*. The said valve
seat and valve are of arc form concentric
with the cylinder, and by sliding the valve
on the seat the port » may be brought into
either of the two chambers and opposite to
the port n, or n*, to admit steam to the cyl-
inder on one or other side of the abutment,
or may be brought to a position between the
two ports so as to shut off the steam from

the cylinder altogether. The valves N, N7,
are each connected by two rods ¢, ¢*, pass-
- ing through stuffing boxes in the top and
bottom of the steam chest with two valves
O, O%, of similar arc form fitted to seats
provided for them on the exterior of the

29,408

cylinder at some distance from thelr respec-
tive abutments each of said seats containing
one of two exhaust ports », »*, one for ex-
hausting the steam from the cylinder one
from one side and one from the other side ot
the abutment, the said valves shiding into
boxes s, s*, cast on the outside of the cylin-
der the said boxes having ports », r*, corre-
sponding with and opposite to those 7, 7%, of
the cylinder. The faces of these valves may
be grooved and fitted with packing strips of
metal having strips of india rubber behind
them to keep them steam tight. The ports
r, ¥, and valves O, O¥, are so arranged that
when the port p, of the valve N, or N’ 1s

70

70

80

midway between its respective ports m, n*,

the valves O, O¥%, leave both ports 7, 7%,
partly uncovered but that when the port p,
is opposite to the port n, the port 7, 1s en-
tirely uncovered and #*, entirely covered,
and that when the port p, is opposite to the
port n*, the port #¥, is entirely uncovered,
and 7, entirely covered as shown in Iig. 1.
The only duty of the valves N, N’, O, O, and
O*, 0%, is to effect the reversal of the en-
oine and for this purpose their rods ¢, ¢%,
may be connected by a suitable system of

Jevers so that all may be operated properly

together.
In the plates R, R’, which cover the valve

chambers L., L* of the two steam chests

K, IX’, there are ports ¢, £*, one Torming a

communication between each of the 1nner

chambers L, L*, and its respective chamber

M, and each port ¢, is furnished with a slide
valve S, and each port ¢*, with a slide valve.

S*, said valves being fitted to flat slats on
the plates R, R/, within the outer chambers
M, M. These valves are furnished with
stems w, ¥, which pass through stuiling
boxes on one side of the steam chest. The
steam acting on a portion of the opposite
end of the valve equal to the area of the
transverse section of the stem always exerts
2 tendency to move the said valves in a di-
rection to push their stems v, »*, outward
and open the ports £, £%. The outer ends of
the stems u, ©*, bear against levers T, T*, of
which the two belonging to the same steam
chest work on a single fulerum 7, secured to
the side of the chest as shown in Iig. 3.
The two levers T, T%, belonging to each
steam chest are each connected with one end
of one of two levers U, U*, which work on

separate fulcra 8, 8, attached to the side of

the steam chest. These levers U, U¥, are
furnished at their other ends with anti-fric-
tion rollers 9, 9, upon which the rounded or
beveled cam like ends of the plates G, G,
before described as attached to the piston
wheel B, act 1n such a manner as to press

them outward from the cylinder and so cause

the first named ends of the said levers to
move the levers T, T*, toward the side of
the steam chest and force in the valve stems
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and so move the valves over the ports; the | is also acting upon them within the channel

arrangement of the ends of the plates and
the rollers being such that the plates act
upon the rollers at the proper intervals of
time to cut off the steam according to the de-
gree of expansion it is desired to use and

that the plates pass the rollers and allow the

steam to open the valves at the proper inter-
vals to effect the induction of steam to the
steam way D, between the abutments and
the pistons.

On that side of the cylinder A, against

there are cast two hollow projections V, V’,
(see Figs. 2 and 4) which extend from the
side of the steam chest far enough over the
cylinder to fit to the outer periphery of the
sald flange. The cavities 10, 10, in thess
projections are open on the side next the

figures and each is kept constantly filled
with steam from the outer chamber M, of
the adjacent steam chest by a small passage
11, communicating with said chamber which
1s always full of steam when the engine is
1 operation. Suitable packing should be
applied around the mouths of the cavities
10, 10, to keep them steam tight with the
flange /. In the outer periphery of the
tlange f, there are at equal distances apart

Tour small openings 12, 12, each leading

into one of the piston boxes and entering

1t close to the rim of the piston wheel B.

These openings when in the mouth of one of
the cavities 10, 10, admit steam to the piston

boxes to act upon the flanges of the pistons |
to force the pistons within the periphery of

the cylinder, and when the said openings
) L L o f
are not opposite the projections V, V’, form
communication between the piston boxes
and the atmosphere.
From the outer chamber M, of each steam
chest, two passages 13, 13, shown in section
i Kig. 3, and in dotted outline in Fig. 2,

lead to the groove d, of the cylinder enter-

Ing the said groove just beyond the stops
e, ¢, and keeping the whole of the said
groove except the portion, nearest -each
steam chest, embraced between the stops e,
¢, always full of live steam. The above
mentioned portion between the stops e, e, are
alivays in communication with the atmos-
phere by means of the two openings 14, 14,
> the side of the cylinder. In that part of
the periphery of the piston wheel which ro-
tates opposite to the groove d, there are at
equal distances apart, four openings 15, 15,
see If1gs. 2, and 3, which communicate with
the piston boxes close to their bonnets J, J,
for the purpose of admitting steam there-
into to act upon the broad surface of the
flanged ends of the pistons for the purpose
of forcing them out against the inner pe-
riphery of the cylinder and holding them

7, of the steam wheel fits

D, to produce the revolution of the wheel
and shaft, steam being admitted to the said
openings 15, 15, except during the time
they pass between the two stops e, e, near
either abutment, when the said openings are
In communication with the atmosphere.

A short distance below the abutment T,
there 1s shown in Fig. 1, a piece of brass
or composition metal W, which is fitted into
a mortise 1n the interior of the cylinder,
with a piece of vulecanized india rubber 186,
at the back of 1t to forece it toward the
center of the cylinder. Fig. 7 shows two
of such pieces W, W, applied side by side.
1 propose to apply two such pieces of metal
backed with vuleanized india rubber, at a
short distance above and below each abut-
ment, the india rubber being so applied that
when nothing presses upon the pieces W, W,
the latter will project slightly into the cyl-
inder but that they will yield to the pres-
sure of the pistons and allow the latter to
pass them in their revolution. The said
pleces W, W, are intended to serve as cush-
wons to break the concussion of the pistons
and prevent injury to the cylinder when
the pistons after passing the abutments are
torced out against the cylinder by the action
of the steam admitted to the piston boxes
through the openings 15, 15.

The construction of the several parts of
the engine having now been described I will
proceed to describe its operation. I will
1rst suppose the valves N, N’, O, O, O*%, O,
to be severally brought to suech positions
that the ports n, n, n*, n*, of the two steam
chests KK, K’, are all shut and the ports r, 7,
r*, ¥, all partly open, and suppose the wheel
to be 1n such a position that two of the pis-
tons I, I2, are opposite to the abutments as
shown 1n Fig. 1, steam will then pass from
the outer or as they may be called the
reception chambers M, M, of both steam

chests through the passages 11, and cavities
_ : :
10, of the cylinder and through the passages

13, 13, of the piston boxes I, I2, to act upon
the flanges of the pistons E, E2, to force and
hold the latter within the periphery of the
wheel B, and at the same time steam will
pass from the chambers M, M, through the
passages 13, 13, into the groove d, of the
cylinder and through the passages 15, 15,
of the piston boxes I’, I%, to act upon the
inner ends of the pistons to force and hold
the latter out in contact with the inner pe-
riphery of the cylinder. The valves N, N’,
and O, O, O% 0% may then be shifted in
either direction according to the direction
in which the engine is desired to rotate but
I will suppose them to be brought to a posi-
tion to open the ports n*, n* and »¥, 7*
when the steam will be admitted between the
abutments and the pistons E’, E3, and act

close i contact therewith while the steam | upon those pistons to drive the wheel B,
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and its shaft in the direction of the arrow ] vers U, U, or U*, U*; being made to take

shown upon the wheel in Fig. 1. Soon after
the pistons K, K2, pass the abutments the
passages 12, 12, in the wheel will pass tne
projections V, V’, and come into communi-
cation with the atmosphere, and 1mmedi-
ately afterward the passages 15, 15, of the
same poston boxes will pass the stops e, e,

of the groove d, and receive steam from the

said groove to act upon the said pistons to
force them out against the cylinder and the
steam in the steam way D, will then com-
mence to act upon these pistons. By the
time these pistons commence to be acted
upon, the pistons E’, It?, will pass the open
exhaust ports 7%, 7%, and soon afterward the
passages 15, 15, of the piston boxes 17, I°
will pass the stops e, ¢, of the groove d, and
be brought into communication with the at-

mosphere by means of the passages 14, 14,

and the passages 12, 12, of the said boxes
will arrive opposite to the cavities 10, 10,
and admit steam into the boxes outside of
the flanges of the pistons I/, E?, to force
the said pistons into the wheel to allow them
to pass the abutments. In this way the
steam acts always upon two opposite pistons
and the two pair of opposite pistons are
alternately forced out from their boxes to
be operated upon by the steam to produce
the revolution of the wheel and drawn in
again to enable them to pass the abutments.

To reverse the engine 1t 1s only necessary
to shift the valves N, N’, O, O, O*, O¥, to
bring the ports o, p, opposite to those n, =,
and to open the ports O, O, and close O*, O%.

I have not yvet described the cut off. This
is as follows: At the same time that two of
the pistons arrive in contact with the imner
periphery of the cylinder. The cam like
ends of two of the plates G, (3, commence to
leave the rollers ¢, ¢, of the levers U, or U¥,
according to the direction in which the en-
oine is rotating and to permit the cut off
valve S, S, or S¥%, S%, to be opened by the
steam to admit steam to those chambers L,
L, or L*, I*, which have their ports open to
the ports p, p, of the valves N, N’.  The cut-
off valves remain open till the cam like
ends of the other two plates G, &, come 1nto
operation on the rollers g, ¢, and close them
and they remain closed while the plates are
passing. Both sets of cut off valves are op-
erated upon by the plates G, G, but only
those belonging to the two induction cham-

 bers which are opened to the cylinder pro-
 duce any effect; and the several sets of valve

60

levers are so arranged that the valves are
respectively operated at the proper time ac-
cording to the direction of revolution of the
piston wheel. The time of cutting off 1s
varied by altering the lengths of the plates

G, G, and changing the positions of the le-

place sooner after the admission, to o1ve
more expansion, by shortening the plates
and bringing the levers nearer to each other,
and vice versa. '

When the engine is only desired to run
one way, the ports n, n, and », 7, or n¥, n%,
and 7%, 7* on one side of the abutments and
the valves N, N, O, O, and O*, O%, may be
dispensed with, and only
valve in each steam chest will be required
thus dispensing with the necessity of one set
of levers T, T, U, U, or T#, T*, U*, U*.

In an engine intended to run at a very
high velocity, there might be some danger
with four pistons and two abutments, ot the
pistons striking the abutments. I therefore

propose whenever it may be desirable to con-

struct the engine with only two pistons and
a single abutment in which case only one

oine thus constructed more room will be al-
[owed for the inward and outward move-
ments of the pistons.

I have described throughout this speci-
fication the use of steam as the motive agent
of the engine, but it may be driven by any

oaseous or fluid body and I consider with

especial advantage by water. When used as
a water pressure engine of course no cut off
will be necessary.

I do not claim effecting the movements of
the sliding pistons into and from the cylin-
der or from and toward the axis of rotation
of a rotary engine by the action of the
steam. Dut | |

What I claim as my invention and desire
to secure by Letters Patent 1s— |

1. The combination of the flanged pistons
the piston boxes the cavities 10, and d, 10 the
cylinder and the passages 11, 12,13,14,15,1n
the cylinder and wheel the whole operating
substantially as and for the purpose herein
specified. -

9. The plates G, G, constructed and ap-
plied to the steam wheel substantially as
herein described and serving the double pur-
pose of securing the same in the cylinder
and of cams to operate the cut off valves.

3. The system of levers T, U, T, U, ap-
plied in combination with the plates G, G,
and with the cut off valves substantially as

herein described to effect the operation of

the said valves. I,
4. Tn connection with the two sets of 1n-
duction and eduction ports in the cylinder
I claim the connected reversing valves N, N’,
0O, O, O*, 0%, constructed applied and op-
erating as herein described. O

SAMUEL T. RUSSELL.

Witnesses:
SAMUEL PATTERSON,
Crxas. HusTON.
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