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To all whom it may concern:
Be it known that I, JAMES Howrr, a citizen
of the United States, residing at Hutchinson,

in the county of Reno, State of Kansas, have

invented certain new and useful Improve-

ments in Rotary Engines, of which the fol-

lowing is a specification, reference being had
therein to the accompanying drawings,

This invention relates to rotary engines,
and particularly to that class of engines em-
bodying separate cylinders, each having a
piston therein and a sliding abutment adapt-
ed to operate in each cylinder. |

The invention has for its object to provide
an improved construction of piston and slid-

ing abutment by means of which the abut- |

ment will be positively operated by engage-
ment with the pistons in each of its move-

ments, so as to alternately extend into each

of the cylinders. |
The invention has asa further object to pro-

vide an improved construction of this abut- |

ment by means of which steam, air, or other

motive agent may be introduced through the.

abutment alternately into the cylinders.
A further object is to improve the construc-

tion and arrangement of the ‘packings both |

for the abutment and pistons, so as to insure
substantially steam-tight contact between
abutting parts, while reducing the friction of
sald parts to a minimum. |

Other objects and advantages of the inven-

tion-will hereinafter appear-in the following

description, and the novel features thereof
will be particularly pointed out in the ap-
pended claims. -

In thedrawings, Figure1 is a vertical cross-
section through the engine on the line 1 1
of Fig. 2. TFig. 2 is a side elevation of the

same with parts broken away and one of the

casing-heads removed. Fig. 3 isa detail per-
spective of the sliding abutment. Fig. 4 is
a similar view of one of the pistons with the
packingsremoved. Fig. 5isa horizontal Sec-
tion through the sliding abutment with the
packings removed, and Fig. 6 is a detail per-
spective of one of the end
ried by the abutment,

Like letters of reference indicate like parts |

throughout the several figures of the draw-
ings. |
?[‘he letter A designates a casing

packing-strips car-.

g

i Space between the

| with a central partition or wall A, w.hich

forms at opposite sides of the casing cylin-
ders A? which are suitably closed at thejr
outer ends by means of steam-tight heads or
covers A’. These are secured in any suitable
manner—for instance, by means of bolts Al
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threaded into the body of the casing A, Ex-

tending through the opposite heads and the

Intermediate partition A’ is a power-shaft B,

to which.pistons B'are keyed by any suitable

device—such, for instance, as a set-screw B2,

One of these pistons is located in each cylin-
der A% and they are oppositely located upon
said shaft relative to each other, as 1llustrated
in Fig. 1. The pistons are of similar con-
struction, and therefore only the details of
one will be described. The piston B’ ig pro-
vided with a central aperture b, through
which the power-shaft B passes, and a thread-
ed aperture &', throngh which the set-screw
B* passesin order to engagea suitably-thread-
ed recess in the shaft B. The piston is seg-

mental in shape and provided with a working

or steam-contact face B3 and with a beveled

or inclined abutment-shifting face Bt for ac- |

tuating the shifting abutment . The pe-
riphery of the piston is in contact with the
wall of the cylinder for a small portion of its

length and beyond that point is cut away, as

at B° so as to provide a steam-exhausting

periphery of the piston and
the cylinder. |

The partition-wall A’ is provided with an

angular recess, within which the sliding abut-

ment C is placed. This abutment is free for
movement in either longitudinal direction
and is provided at its ends with beveled or
inclined faces (', against which the beveled
faces of the opposite pistons alternately act
to shift the abutment, the said faces of the

| pistons being located next the partition-wall

and abutment, and the pistons rotate toward

theineclined face of the abutment. The Oppo-
site positions of the pistons upon the shaft

will thus alternately shift-the sliding abut-'

ment into each of the cylinders, whereby the

steam, which may be admitted to the cylin-

ders by any suitable means, will act upon the
face C° of the abutment and the face BS of
the piston, thus forcing the piston forward
toward the point of exhaust. When this

provided | point is reached, the inclined face of the pis-
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ton just mentioned will shift the

eration in that eylinder, so that the opposite
cylinder will be positivelydriven to carry the
first-mentioned piston from the point of ex-
haust until it again receivessteam at the in-
let-port.

It is obvious that numerous means of ad-

mitting steam to the cylinders may be em-

ployed; but I have shown in this application
a very desirable construction in which the
evlinder A*is provided with an inlet-port a,

which communicates, by means of a channel

20

~ jacent to the piston after it passes the point
The sliding abutment C is pro- |
vided with a channel or recess C°, which com-
‘municates with the channel @/, formed in the
By reference to Fig. 1 of the draw-
ings it will be seen that the steam entering
through the port ¢ and channel a’ enters the
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o', with the space or chamber within which
the sliding abutment C is located. The cas-

ing is also provided with an exhaust-opening

a® at a proper point relative to the pistons,
and communicating with this opening a chan-
nel or way a!is provided which permits the
exhaust of any steam which may remain ad-

of exhaust.
partition.

recess C® in the abutment, and when the

latter is in the position shown in Fig. 1 this |

recess will communicate with the chamber at
theleft,and thereby supply steam tothesame.

At this time the opposite or right end of the |

abutment is in contact with the wall of the
chamber in which it is located, and thus the
steam is cut off from the chamber at the
right. When the left piston hasreached the
point of exhaust, the abutment will be shifted
into the rightcylinder and steam communica-
tion established therewith and simultane-
ously cutoff from the chamberatthelett. By
this structure the abutment performs the ad-
ditional funection of a shifting valve for the
admission of steam and permits the location
of all of the operating parts of the engine
within the casing, whereby they are pro-

tected against injury and the structure ma- |

terially simplified both in construction and
in operation, as the numerous valve-shifting
connections forthe steam-inlet and the spring
devices for operating the abutment are dis-
pensed with and the functions of all of these
parts embodied in a single positively-moved
device.

Suitable packings will be provided for both
the abutment and the pistons, and the pre-
ferred form of such packings is illustrated in
the drawings. In thisinstance the packings
carried by the opposite faces of the pistons
B' are composed of metallic rings D, beneath
which one or more springs or cushioning de-
vices D' may be located. Metallic springs
have beeun found preferable for this use, but
elastic material, such as rubber, may be used,
although the latter is liable to be affected by
the heat within the engine. These packing-
rings D are located within an annular recess

abutment | B, surrounding the op
into the opposite cylinder andrepeat the op-

l

piston, and extending radially from this an-
nular recess is a similar recess B, adapted to

receive the packing-strips D? similar in con-

struction to those heretofore described. The
sliding abutment is likewise provided upon
both its sides and ends with similar packing-
strips. The ends of the abutment are pro-
vided with recesses C%, having at their inner
ends a lateral shoulder C°. Within these re-
cesses a packing-strip E is located, which at
its inner end is formed with a rib E, adapted
to abut against the shoulder C° to limib the

outward movement of the strip E. This strip

E is normally forced outward by means of a

spring E? bearing against the end wall of the

ening b through the
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recess C* and resting in a seat e, provided in

the strip E. The springs hold the packing-
strips in contact with the piston to provide a
steam-tight joint,and when the pistons have
passed the abutment the rib or projection K
prevents the same being forced from the re-
cesses C! by the springs E°  The upper por-
tion of the strip E is also provided with a seat
¢/, within which rests the reduced end por-
tions I’ of the top packing-strip F. This
strip is located in a suitable recess provided
in the upper surface of the abutment and
normally forced in contact with the casing by
means of a spring F?, lying between the strip
and the body of the abutment.

The engine illustrated is adapted for opera-

tion with air, steam, or other motive power,
which may be admitted through the ports and
abutment, as heretofore described, so that the
opposite pistons are alternately positively
actuated to shift the abutment and to drive
the piston which has passed the exhaust-port
into position for receiving steam-pressure at
the opposite side of the abutment. When
the piston has passed the point of exhaust,
any steam which may remain between the
periphery of the same and the cylinder will
be exhausted through the channel ¢*,leading
to the exhaust - opening and the cylinder.
Likewise the cut-away periphery 13° of the
piston reduces the frictional contact of the
piston with the ¢ylinder to only the necessary
area sufficient to constitute a steam-tight con-
tact for the working face I3° of the piston.

It is obvious that changes may be made
in the steam-inlet means and the mode of
packing the several parts and also the con-
figzuration of the pistons and abutment with-
out departing from the spirit of this inven-
tion as defined by the appended claims.

Having described my invention, what 1
claim as new, and desire tosecure by Letters
Patent, 15—

1. Ina rotary engine, the combination with
a casing provided with independent cylinders
separated by a partition, a shifting abutment
located within said partition and provided

with inlet-ports communicating with sald
casing, a power-shaft, and oppositely-dis-
posed rotatable pistons carried by said shaft
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intermediate of

- termediate of
with an inlet-port, a shifting abutment hav-

614,107 | 3

and having faces adapted to alternately en- |

gage and shift said abutment; substantially
as specified.

2. In arotary engine, the combination with.

a casing provided with independent cylinders
separated by a partition, a shifting abutment
provided with ports communicatin g with said
casing and having inclined faces at opposite

-ends, a power-shaft, and oppositely-disposed

rotatable pistons carried by said shaft and

provided with inclined faces adapted to alter-

nately engage and shift said
stantially as specified.

3. In a rotary engine, the combination with
a cgsing provided with independent cylinders
separated by a partition, a shiftin gabutment

abutment; sub-

provided with ports communicatin g with said

casing and having inclined faces at opposite
ends, a power-shaft, oppositely-disposed ro-

tatable pistons carried by said shaft and pro-

vided with inclined faces adapted to alter-
nately engage and shift said abutment, and
metallic packing-strips for said pistons lo-
cated within recesses provided in the sides of
the pistons; substantially as specified.

4. In a rotary engine, a casing provided

with independent cylinders and exhaust-
ports communicating therewith, a partition
sald cylinders and provided
with an inlet-port, a shifting abutment hav-
ing a recess therein communicating with said
inlet-port, a power-shaft, and oppositely-dis-
posed rotatable pistons provided with in-
clined surfaces to alternately engage said
abutment; substantially as specified.
. In a rotary engine, a casing provided
with independent cylinders and exhaust-
ports communicating therewith, a partition
intermediate of
with an inlet-port, a shifting abutment hav-
ing a recess therein communicating with said
inlet-port, a power-shaft, and oppositely-dis-
posed rotatable pistons having a portion of
their periphery adjacent to said cylinder cut
away; substantially as specified.

6. In arotary engine, the combination with
a casing provided with independent cylinders
having exhaust-ports and a channel extend-
ing from said exhaust-ports, a partition in-
sald cylinders and provided

Ing a recess therein communicating with said
inlet-port, a power-shaft, and oppositely-dis-
posed rotatable pistons having a portion of

their periphery adjacent to said cylinder eut |

away; substantially as specified.
/. Inarotary engine, the combination with

a casing provided with independent cylinders

located within said

with indep _
therefor, a partition intermediate of said cyl-

opposite ends with inclined

stantially as specified.

sald cylinders and provided

separated by a partition, a shifting abutment

with inlet - ports communicating with said
casing, a power-shaft, oppositely-disposed ro-
tatable pistons carried by said shaft and hav-
Ing faces adapted to alternately engage and

shift said abutment, metallic packing-strips

located in recesses formed in said abutment,
and springs to force said strips outward; subs
stantially as specified. , |

3. In a rotary engine, a casing provided
with independent cylinders separated by a
partition, a power-shaft, oppositely-disposed
pistons provided with inclined surfaces fac-
Ing said partition, a shifting abutment pro-
vided with ports communicating with said
casing, metallie packing-strips located in re-
cesses provided in said

9. In a rotary engine, a easilig provided
endentcylindersand exhaust-ports

inders and provided with a chamber, an in-
let-port communicating therewith, a shifting

abutment having a passage in communica-

tion with said inlet-port and provided upon
faces, a power-
shaft, and oppositely-disposed pistonslocated
upon said power-shaft and provided with in-
clined faces adapted to alternately engage

the inclined faces upon said abutment ; Sb-

10. In a rotary engine, a casing provided
withindependentcylinders and exhaust-ports
therefor, a partition intermediate of said cyl-
Inders and provided with a chamber, an in-
let-port communicating therewith, a shifting

abutment having a passage in communica-

tion with said inlet-port and provided upon
opposite ends with inclined faces, a power-

shaft, oppositely - disposed pistons located

upon sald power-shaft and provided with in-
clined faces adapted to alternately engage

~the inclined faces upon said abutment, me-
tallie packing-strips upon the opposite sides

of said pistons, sSpring - actuated packing-

strips upon the opposite ends of said abut-

abutment, springs to
force said strips outward, and a flange on
sald strips to limit their outward movement;
substantially as specified. '

partition and provided 6o
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ment, and means to limit the outward move-

ment of the packing-strips upon said abut-
ment; substantially as specified.
In testimony whereof T affix my signature

1n presence of two witnesses.

JAMES HOLT.

Witnesses:
WILLIAM H. HEDGES,
W. H. LEwis.
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