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[o all whom it may concern:

Be it known that I, MATT MATSON, a citizen
of the United States, residing at Sedro, in the
county of Skagit, State of Washington, have
invented certain new and useful Improve-
ments in Rotary Engines; and I do hereby

declare the following to be a full, clear, and

exact description of the invention, such as
will enable others skilled in the art to which
1t appertains to make and use the same.

- My invention relates to rotary steam-en-

gines; andit consists,essentially,of a eylinder

- 1n the form of a ring surrounding the shaft,
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which ring is circular in cross-section and has
a slot in its inner surface, within which re-
volves a disk upon the shaft. This disk car-

ries two circular pistons fitting the cylinder.
The valves which resist the pressure of the |

steam in one direction are gate-valves, oper-
ated by cams, which raise them to permit the

pistons to pass. There are three of these. |

The steam admission and exhaust is from
about the shaft through passages in the re-
volving disk. - |

~ FKigure 1 shows a vertical longitudinal sec-
flon.

opposite direction of Fig. 2. TFig. 4 is an en-
larged detail of the back-pressure gates in
the cylinder. Fig. 4* is an edge view of the
gate-valve casing. Fig. 5isa detail of the
cam-operated leverfor working the admission

~and exhaust valves.

35

40

45

5°

The shaft A'is mountedin suitable bearings
A?in the frame A. It carries between these
bearings the disk B, which is keyed to the
shaft. This disk has admission passages or
ports b and exhaust passages or ports 0’

formed within it and running from the ends |

of the hub of the disk to its outer edge or
rim. The admission-ports b open to one end
of thehub and the exhaust-portstothe others.
When the engine is reversed, the function of
these portsisalso reversed, ports b then being
the exhaust-ports and b’ being the admission-

ports, and what was the steam-supply pipe
becoming the exhaust-pipe.

Each end of the hub is surrounded by hol-
low castings C and (', which are connected,
respectively, to the exhaust and the steam-

supply pipes and do not rotate with the shaft |

Fig. 2 1s a partial end and partial sec-
- tional view. Fig. 3is an end view from the

‘inder and makes the valveaccessible.

' A’.  Suitable steam-packing devices C* and

C° are supplied to make these joints tight.
In line with the partitions between the
parts b and O’ on opposite sides of the disk

are attached the circular pistons D. These

are braced upon each side by the braces d d.
These, besides acting as braces, are a safe-
guard against wrecking of the engine in case
the back-pressure valve-operating mechan-
ism should fail. In this case the back-pres-
sure valve would be raised by the slope of the
brace and no damage would result. 'These
pistons fit snugly the annular circular cylin-
der D'. This cylinder is made in three parts,
cach covering one hundred and twenty de-
grees, and is directly attached to the frame
at the bottom of the circle and at the upper
part, by means of the rods a, to the upright
arms A° of the frame.

At the points of juncture of the three sec-
tions of the eylinder are formed seats for the
gates or back - pressure valves E. These
valves or gates are flat plates, which are a
litile wider than the diameter of the cylinder-
bore and slide in a flat chamber formed be-
tween the two adjoining sections of the eyl-
inder. The construction of these is very
similar to that of an ordinary gate-valve. A
slight groove or ledge E'is formed in the side

of the cylinder, so as to form a firm seat for

the valve to seat upon. A flange d’, which
surrounds the gate or valve chamber, serves
to fasten together the two sections of the cyl-
These
gates or back-pressure valves are operated
through a stem E? which extends through
the packing device E* to the outside of the
cylinder and is connected to a cross-bar E?.
These valves are operated from the cam G,

whichis fixed upon the shatt A’ and revolves

therewith. This cam is a disk having a side
projeecting flange, which in the main is of a
circular outline, but has two depressions or
cam-hollows in 1t and opposite each other.
Bars G/, sliding in guides G?, carry rollers ¢
g, which engage opposite sides of the cam-
flange and are given a reciprocating motion
thereby. These, through the levers G2 G4
and rock-shaft g°, transmit the reciprocating
motion to the links KE°, which act upon the
cross-bar E° and the stem E® of the back-pres-
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sure valve. This link F2is composed of eyes
e ateach end whose stems areserew-threaded,
one being threaded right-handed and the
otherleft-handed. Theseserewintothe cen-
tral hollow cylinder or pipe E°, which is simi-
larly threaded, and are each provided with a
lock-nut ¢'. This permits of an accurate ad-
justment of the movement of the gates or
back-pressure valves D.

In the admission and exhaust ports i and
b' of the disk B are formed the valve-scats f,
which receive circular or eylindrical valves
Ifand ¥'. The stems of these valves pass out
through suitable stuffing-boxes and upon the
outside are surrounded by the spring 7%,
which would, if unrestrained, hold the V‘ﬂ?
constantly open. DBetween the collars 7% on
the outer end of the stem fits one side of the
notched ends /i of the lever H. This lever
surrounds the eylinder C', which admits steam
to the disk I3, and is pivoted to the ring 1I',
which also surrounds the cylinder €' and
turns thereon between shoulders.

Attached to the inner end of the piece C
i1s the face-cam I. This cam bears at oppo-
site points against the lever I and oscillates
it, so as to alternately open and close the two
opposite valvesto which it is attached. This
lever would be attached to and operate two
diagonally opposite valves only, the othertwo
being held open by their springs f*. The
ports 1n which the two inoperative valves are

placed are the ones which act as exhaust-

ports, while the others act as admission-ports.
With the disk revolving in the direction of
the arrow in Fig. 2 the ports b b are the ad-
mission-ports and the ports 6’ O’ are the ex-
haust - ports. The exhaust - ports are con-
stantly open and are exhausting the stemn
from in front of the piston.

The cam G is so designed that the gates or
back-pressure valves L of which Lher e are
three at one hundred and twenty degrees
apart, will begin to open thirty degrees be-
fore the piston reaches it and will not close
until the piston has passed thirty degrees be-
yond if, being open through an an t‘rle of rota-
tion of snty deﬂ*rees I'rom the fact that the
gates or bacl{-pressu re valves are one hundred
and twenty degrees apart, pistons one hun-
dred and eighty degrees apart, and the back-
pressure valvesrequire sixty degrees of travel
of the piston to open and close, it follows that
one back-pressure valve is just commencing
the opening movement as the one ahead of it
has finished 1its closing movement.

As a back-pressure valve has closed after
the passage of the piston, the cam I opens the
admission-valve and holds it open for a period
of sixty degreestravel, when it is closed again,
and for the next sixty degrees of travel the
steam acts hy expansion. Thereisthusat all
times steam-pressure on the piston, half of
the time direct pressure from the boiler and
half the time the expanding pressure of the
antrapped steam. ThecamIisformed soas

-0 cause the valves I or E', whichever are be- |
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ing operated thereby, to open and close three -

times during each revolution.

When it isdesired to reverse the engine, the
lever I 1s shifted, so as to disengage from the
set of valves It or I previously engaged and
so as to engage the other set. This is done
by shifting the locking-lever IT* from one to
the opposite end noteh in the bar I, which is
attached to the side of the disk. This leaves
the former admission-valves constantly open
as exhaust-valves and operates the former

“exhaust-valves by the lever II. At the same

time it is necessary,through propervalvesand
pipes, to make such changes outside of the
engine that the pipes C* and C® change their
function, the steam being admitied to and ex-
hausted from the opposite sides of the disk to
that previously used. This involves nothing
butan arrangementof pipes and valves, which
would be obvious to any engineer and 1s not
herein illustrated.

To prevent leakage between the sides of the
disk and the sides of the containing-slotin the
cylinder, packing-rings L. I are provided. Lis
a ring which forms a complete cirele and, be-

ing confined on the outside, will resist de-

formation by pressure from any point toward
the center. T'hering L' may be formed of sec-
tions and is a follower-ring used to compress
the packing material L*, which is placed be-
tweenthering Land thecylinder. Set-screws

17 and I}, working in lugs on the cylinder,

adjust these rings to the proper pressure.

To secure a tight joint and prevent leakage
between the back-pressure valve and the edge
of the revolving disk, I groove the edge of Lhe
valve which comes in conmct with the disk
and place therein a S all bar ¢®, which is held
out by the spring ¢*>. This is attached to the
spring, and the spring to the valve, so that
they cannot become separated. 'T'his secures
an easy but certain contact between the two
and prevents leakage.

T'o enable the gate or back-pressure valves
to be readily removed, the sections N of Ifigs.
4 and 4*, which consist of two blocks of iron
of the same width as the valve-chamber, are
bolted between the flanges of the valve-cham-
berat theirends. These blocksform the outer
end of the valve-chamber, and when they are
removed, which can be done byremoving four
bolts, the valve can be withdrawn.

T'o pack the piston and prevent leakage by
1t, I use a spring packing-ring O. Thisspring
1s of metal and surrounds the piston, lying
In a groove in its surface. It is sufficiently
broad, so that it will overlap the groove con-
taining the back-pressure valves. Its ends,
which come on eachside of the disk at its point
of juncture with the piston, fit in notches
cut 1n the edge of the disk. Its action is the

same as the packing-rings of an ordinary en-
gine-piston.

Having thus described my mventlon what
I claim, and desire to secure by Tetters Pat-
ent, 18—

1. Tna rotary engine the combination with
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an annular cylinder h&vmﬂ a slot in its inner
periphery, back-pressure g ﬂa,tes and means for
operating them, of a ro‘ratable disk fitting the
slot in said cyhnder and having admlssmn
and exhaust ports extending from its center
to 1ts edge and opening. 1111;0 the cylinder, of

valves f01 closing said ports having stems

which extend without the disk, springs which
unrestrained will keep said valves open, and
means which may be attached to the valves
of either set to open and close them at pre-
determined intervals, substantially as shown
and described.

2. In a rotary engine, the eombmatlon with
an annularc ylmder ha,vm g a slotin its inner

periphery, back-pressure g ﬂ‘ates and means for
operating them, of a rotatable disk fitting the
slot 1n S&ld c‘yhnder and having admlssmn
and exhaust ports extending from 1ts center
to its edge and opening into the cylinder, of
valves f01 closing said ports having stems
which extend mthout the disk, springs which
when unrestrained will keep said Va,lves open,
a fixed cam, a pivoted lever revolving with
the disk and engaging said cam, and means
for attaching it Lo and detaehmﬂ 1t from the
stems of elthel set of admmsmn-v&lves sub-
Stantlally as shown and described.

. In a rotary engine, the combination with
an &nnulalt cylinder having a slot in ifs inner
periphery, back-pressure gates and means for
operating them, of a rotatable disk fitting the
slot in said cyhndel and having &dmISSIOH
and exhaust ports extending from 1ts center
to its edge and opening mto the cylinder, of
valves for closing said ports having stems

which extend without the c11sk sprmgs whmh
when unrestrained will keep said valves open,

a lever surrounding the shaft and pivoted on

a central axis so as to revolve with the disk, 4o
a central fixed face-cam engaging said lever

to oscillate it, and means for attaching the

“ends of the lever to the opposite valves of

either set of admission-valves, substantially
as shown and described.

4. In arotaryengine, the combination with
an annular eylinder having a slot in its.inner
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- periphery, back-pressure gates and means for

operating them, of a rotatable disk fitting the

‘slot in bmd eylmdel and having admlssmn 50

and exhaust ports extending from its center
to its edge and opening 111‘50 the cylinder, of
valves for closing said ports havmn' stems

“which extend without the disk, springs which

when unrestrained will keep said valves open,
a lever surrounding the shaft and pivoted on
a central axis so as to revolve with the disk
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‘and having side notches at each end adapted

to engage the stems of either set of valves, a
central fixed face-cam engaging said lever to
oscillate it, a notched arm fixed to the disk,
and a spring-held latch engaging said notched

60

-arm and holding the oscillating lever in en-

gagement with either set of valve-stems or
with neither, substantially as shown and de-
sceribed.

In testimony whereof I affix my signature

n presence of two witnesses.
, MATT MATSON.

Witnesses:
GEORGE HOSKINSON,
P. J. DUVANTPORT.
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