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76 all whom it may concern: _
Be it known that I, FREDERICK H. CRASS,

a citizen of the United States, residing at Muru

10

s

freesborough, in the county of Rutherfordand
State of Tennessee, have invented certain new
and useful Improv ements in Rotary Engines,
of which the following is a deseription.

- tigure 'l 18 a central section taken through
the IOtaﬂ. y engine at right angles to its axisof
revolution. Ifig. 2 is an edﬂ‘e view of the ro-

tary engine with a part of 1ts sannular chamber
shown 1n section. Fig. 3 18 a sectional view

o through line z z, IFig. 2, on a reduced scale,

Showmg the cams Tor operating the slide-
valves; and Fig. 4 is a cross-section of the an-
nular steam- chamber taken throngh one of

 the inlet-valves.
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The object of my invention is to prowde a
new form of rotary engine which shall more
efficiently perform its ka of operating con-
tinuously in the same divection without the

‘loss of power involved in reciprocating en-

gines; and to this end my improvement con-

sists in the peculiar construction and arrange-

ment of a revolving outer casing bearing pis-
ton and exhaust ports, in combination w1t11 a
stationary steam- chambel and cut-off gates or
slides, all as hereinafter fully. descubed a,nd
pointed out in the claims.

In the drawings, A A represent an ‘annular
or ring-shapedsteam-casing havingits chamber
either ronndin cross-section,asshownin Fig. 2,
or oblong orsquare. This casmn 18 composed of
two sections or halves, nmde exactly alike,
and separated from each other ashort dlstance
so as to leave a middle peripheral slot ex-
tending all around the casing and communi-
cating With its steam-space within.

In the steam-space are two (more or less)
pistons, B, which are of a shape to correspond

~ to the cross-section of the steam-space, and

are provided with packing around their edges

- to make them fit steam- twhb in the casing.

45

These pistons, at their outer edges, are firmly
attached to the peripheral ribs or slides C,

which are bolted or riveted to the middle pe-
ripheral line of the inner portion of the outer

casing, D.

| thlrd::, the distance between the plstons Said
ribs or slides also rest in and snugly fill the -

slotted space between the two halves A of the
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steam-casing, and form a eonnectlon between

the pistons and the outer casing.

E are sliding cut-off plates, Wth]l are ar-
ranged to move ra.dmlly ACT08S the steam-space
to f01 m a bearing or end gate for the steam-
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cushion, or be wu;hdlawn inwardly to permit

the plstons to pass by. As all of these sliding

cut-off plates have a similar COI]Sthctl()l] and:'
arrangement, it will be sufﬁclent to descrlbe S
one. |

- Radially mthm the inner space of thesteam -
casing are arranged for each sliding plate two -
F, wound

about the outer surface and l)ealmg 'a,ﬂamst Q-
cross-head, b, of the sliding gate, which slid-  ~
ing gate is adapted to- "411(?16 between the bars .
‘@ ¢ inwardly to the center to compress the

The 70

sliding gates are provided with a steam- -pack-
ing, ¢, and the piston and rib or sllde Care

bars, @ @, having a spiral spring,

spring F and allow the piston to pass by.

also pmwded with a steam-packing, ¢

In the inner periphery of the statlonal y

steam-chamber are formed the induction- -ports

dd d, and in therotating steam-casing D are
for med the exhanst- -ports e e, each of which
-may be a series of holes, as shown 01 A su:ug]e |

large opening,
The induction-por ts reeewe Ste‘"tm through
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valves d, Fig. 1, from pipes @, communicat-

ing with the hollow axial shaft @, the said

valves being operated thmugh axial crank-
rods ¢, (see Fig. 4,) communicating with a
suitable valve- gear, (not here shown,) and the
exhaust- ports e, which are constantly travel-
‘ing, communicate with the annular chamber
of an outer casing, D? from which the steam

escapes through an opemnw at the top.
For opelatmg the sliding gates K, their er 0SS-

heads b are connected to side bars, ff, on op-

posite sides of the steam-chamber, which bars
are provided with pins bearing antl friction
rollers g¢.
cams A N on the inuer sides of the parallel

‘flanges of the revolving casing, which cams,
These ribs or slides correspond in | as the casing 1ev01ves serve at the proper
| numbel to the pistons, and extend about two-

tlme to draw the shdmg plates E 1nwaldly out

85 .

These rollers are a,cted upon by o
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of the way of the pistons. When these cams | ports e, in combination with the annular 45

pass said pins, and the piston has passed by

the radial line of the sliding gate, the springs

tend to force the sliding plates outwardly

across the steam-space again and hold them

tightly and firmly against the inner portion

of the outer periphery of the steam-casing,and

- the cams #? /%, {ixed also on the flanges of cas-
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‘be employed.

ing A, strike against the rollers ¢ on ) the OPPo-
site Slde and hold them positively to plflce
until they are to be moved again.

The operation of my 1mpmved rotary en-
gine 1s as follows: Steam enters through one

o-f the ports d and presses on one side.&gainst |

the sliding gate L in the stationary steam-
chamber, and on the other side against the
piston B of therevolving casing. This press-
ure on the piston causes the casing to move
until the piston reaches the next sliding gate.
The sliding gate 1s then quickly drawn in by

the cam mechanism befove described,and at the
same time the rib or slide C passes the pre-

ceding sliding gate and the exhaust-ports are

then thrown into open communication with

the chamber filled with steam, which passes
out through said exhaust-ports into outer cas-
ing, D2 With the arrangement shown this
action is 1*epeated three tlmes for every revo-
lution; but it is obvious that it might be ef-
fected a egreater or less number of timnes.

In making use of my invention I do not con-
fine 1t to using steam, as any other motive
fluid, such as water or compressed air, might
I may also readily adapt my
mvention to run in the opposite direction by
arranging the cams /4 that govern the slides
upon pivots and providing adjusting devices
for changing the inclination of the cams. I
may also, 1n large cylinders, use a greater

number of slide- valves K, than shown.
Having thus descubed my invention, what |

I claim as new is— ,,

- 1. The combination of the revolving casing
A, having rib or slide C,piston Band exhaust-

322,353

steam-chamber made in two parts, A A, and
the sliding g&tes as and for the purpose de-
seribed.

9. The combination of the revolving casing
having piston attached thereto and proj ectmg
inwardly, an annular steam-chamber made in

two parts, having a space between them at the
middle peripheral line, the inwardly-sliding
spring, seated radial gateshaving cross-heads,

b, and arms f, with pins ¢, and cams arranged
upon the flanges of the outer eamng, as cﬂld

for thepurpose deseribed.

‘3. The combination, with the steam-cham-

ber A, of the sliding gates E, having cross-

heads b and arms 7, the parallel bars a a, and
the spring F,surrounding said bars and bear-
g against the cross-head of the sliding gat

as and for the purpose described.

4. 'T'he combination, in a rotary engine, of
the steam-chamber, its rotary piston, the slid-
ing gate, and a concentric flange, A% for hold-
ing the sliding gate tightly to 1ts pla,ce ACross
the steani-space. |

- 5, The combination, with an annularsteam-
chamber having a slot or space communicat-
ing with the steam-space throughout its en-
bire middle peripheral line, of the revolving
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casing having a piston projecting inwardly

Into the steam-space, and a ribor slide, C, ex-

tending a part of the distance between the
pistonsand filling the middle slot of the steam- -

space, and outlet openings or exhaust-ports in

“thesaid casing between the end of the rib or

slide and the next adjacent piston, as de-
scribed.

The above specification of my invention
signed by me in the presence of two subscrib-
ing witnesses.

F. H. CRASS,

Witnesses:
Ebw. W. BYRN,
CHAS. A. PETTIT.
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