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Io alil whom it may concern:

Be it known that I, ELMER C. LONG, & citi-
zen of the United States residing at Monroe
City, in the county of Monroe and State of
Missouri, have invented a new and useful
Rotary Ent‘rme of which the followmg 1s a
speclﬁeatwn

This invention relates to steam-engines in
general, and more particularly to that class
known as ‘‘rotary’ engines, although it will

be understood from the following description

thatthe principles involved may be employed
in an engine operable by other than steam-
pressure, one object of the invention being to
provide a construection in which there will be
an expansion of steam in an annular cham-
ber in such a manner that the energy of the
steam will be exerted against a fixed abut-
mentanda movable piston-head tocontribute
rotary motion to a shaft carrying the head.
A further object of the invention is to pro-
vide such a construction and arrangement of

the cylinder and the parts therein, as also of

thecut-off mechanismand movable abutment
as will develop the greatest ef [c1eney in the
engine.

In the drawings f01 ming a pmtlon of this
specification, and in which like numerals of
reference indicate similar parts in the sev-
eral views, Kigure 1 1s a central vertical sec-

tion taken through the cylinder of the engine,
the steam-chest, and the abutment-chest and

showing parts of the structure in elevation.

Fig. 2 is an end view of the complete engine
with the pillow-blocks at one end of the shaft
removed from the bed-plate. Fig. 31is a rear
end view of the cylinder of the engine with

the rear head removed, parts of the cylinder |

being shown in section. Fig.4 1s a'central
section of the piston-hub and showing the
piston-head in elevation.

Referring now to the drawings, the engine
of the present invention is mounted upon a
bed-plate 5 and comprises a cylinder 6, which

is held to one end of the bed-plate by bolts
or screws 7, passed through a lug 8 upon the

bed-plate and into the end of the cylinder,
or is fastened in place in any other suitable
manner. The cylinder 6 has a central bear-
ing opening 9, provided with the usual stuff

H{T-DO“‘{ 10, which receives the engine-shaft | the shaft, as shown.

| 11, said shaft having also bearings in pillow-

blocks mounted on the bed-plate 5. One of
these pillow-blocks is shown at each end of

the bed-plate, and each consists of a base por-

tion 12 and an upper portion 13, which latter
is formed in two parts 14 and 15, each having
one-half of the bearing formed therein and
held in mutual relation to support the shaft
by means of the usual lag-screws, these screws
affording also means for adjusting the boxes
or journals of the shaft. |

The upper and lower members 12 and 13 of
the pillow-blocks are connected by means of
bolts engaging flanges upon the members,
and the upper members 12 have Wedge-re-

| celving slots 16 therein, which receive wedges

17 in such positions that the wedges bear at
one side against the lower members 13 of the
plllow-blocks and ab their upper sides against
the upper sides of the slots 16. The Wedﬂ'es
have threaded stems 18, which project from
between the block members 12 and 13, and
with these stemns are engaged nuts 19, whlch
are adapted to be ser ewed up to impinge the
ends of the block-sections and draw the
wedges outwardly, thus causing the thick-
ened ends of the wedges to engage the shallow
portion of the wedge-slot and give a wedging
eifect to raise the npper member 12 and there-
with-the shaft. "Thus the engine-shaft may
be adjusted, so as to bring the shaft in axial
alinement with the eyhnder to prevent bind-
ing.

In the present instance the cylinder and
the head 20 at the inner end thereof are

formed integral, although, as will be under-
stood, they may be formed separate, and con-
centric with the eylinder and interiorly there-

of 1s formed an annular flange 21, so that the
cylinder comprises an outer annular expan-
sion-chamber 22 and an inner chamber 23,
which is eylindrical, the flange 21 being some-
what shorter than the length of the cylinder,
sothatthe expansion- ehambel communicates
with the central chamber, as shown.

The shaft 11 projects into the éentral cy-
iindrical chamber of the cylinder, and upon
this end of the shaft is fixed the hub 25 of
the piston, said hub being directly splined

- | to a bushing 26, which is in turn splined to

Th_e hub is increased
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slightly in diameteratits outer end, as shown '

at 27, to fit the portion 28 of increased diam-
oter of the central chamber of the cylinder,
and extending radially from the hub is the
web 29, which carries the piston-head 30 at

its outerend.  This web 29 is of such dimen-
sions that it fits snugly between the outer.

end of the flange 21 and the inner face of the
eylinder-head 81, which is secured in the
usual manner against the adjacent end of
the cylinder, while the piston-head 1s rectan-
gular in outline and fits snugly in the expan-
sion-chamber of the engine. The pressure-
receiving face 32 of the piston lies radially of

the hub, while the opposite face thereof i8

curved in the direction of a tangent to the
hub, so that it is thicker at the web 29 in the
direction of rotation than at its-outer end.
The side edges of the piston-head are pro-
vided with packing-strips 34, which effect-
ively pack the head in the cylinder and pre-
vent leakage of steam past the head.

The steam for the engine is first supplied

to a steam-chest 35, from which leads asteam-

inlet passage 36 to the cylinder, this passage |

being governed by a rvotary cut-off valve,

which is operated in a manner hereinatter set |

forth. DBelow the steam-chest is formed the
abutment-chest 37, in which is located the
slidable abutment 38, said abutment-chest
having communication with the eylinder and
being so disposed that when the abutment 39
is moved from its chest into the eylinder 1t
will lie transversely of the expansion-cham-
ber of the engine, said abutment being of
such size as to snugly fit with its apper and
lower edgzes in longitudinal slots 39 and 40

‘in the inner face of the cylinder and the

outer face of the flange 21, respectively, and
the outer eylinder-head has also a recess 41,
which receives the cuter end of theabutment,
so that when the abutment is projected into
the expansion-chamber it is held positively
against displacement by steam-pressure. It
will be noted that the slot 85 is broadened at
its upper end and that the sides of said slot
are tapered downwardly, and also that the
engaging edge of the abutment is similarly
formed. The object of this construction is
in orderthat the wearof theabutment against
the sides of the slot 39 may be taken up, and
the abutment will be by gravity held against
the rear faces of the slots with which it 1s en-
gaged, so that no hammering can ensue when
steam-pressure is admitted against the pres-
sure-receiving face of the abutment. It will
be understood that without the construction

- shown if the abutment is the least bit loose

60

then the inflow of pressure will throw the
abutment to the limit of its movement with

violence, causing a hammering noise. 'T'he

exhaust-port 42 is'positioned at a pointabout

two hundred and seventy degrees from the

abutment in the direction of rotation of the

piston, so that the steam is exhausted when

the piston has completed about three-fourths
of a rotation.

680,259

In order to operate the abutment to pro-
ject it into the eylinder during the inflow of
steam and to withdraw it after the exhaust,
so that the piston-head may pass by it, the
abutment is provided with an operating re-
ciprocatory rod 44, whieh is passed through
a stuffing-box 45 at the rear end of the abut-
ment-chest, and the outer end of this rod is
slidably mounted in the upright 46. A col-

| lar 47 is fixed upon the shaft 11 and has a
laterally-extending cam 48, one end of which -

is beveled and the other end abrupt. A sec-
ond collar 49 is loosely mounted on the shaft
11 and has a lateral lug 50, having a beveled
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end and an abrupt end, the lugs of the col-

lars being disposed toward each other in such
mannper that in the operative rotation of the
engine-shaft the beveled portions of the lugs
will mutually engage, forcing the loose col-
lar along the shaft until the lugs have passed
one beyond the other, after which the loose
collar will be returned. The loose collar has
a lug 51, to which is pivoted one end of alink
52, the opposite end of the link being pivoted
to a lever 53, pivoted. to an upright 54 upon
the bed-plate, and the upper end of lever 53
is connected with the rod 44 by means of a
link 55, so that as the loose collar is recipro-
cated on the engine-shaft under the influence
of the engagement of the cams the abutment
will be correspondingly moved. To return
the collars, and therewith the abutment, to
project the latterinto the cylinder with a swift
movement, a dash-pot 56 of usual construe-

tion is provided, this pot having connection

with the crank-arm 57 on the lever 535.

In order to operate the rotary cut-off valve,
the common form of Corliss valve-movement
is employed. The valve-rod 60 is extended
through the upright 46 and at its outer end
is mounted the rocker 61, having the hook 62
at its outer end, which is adapted to engage
the squared block 63 npon the crank-arm 64,
which is fixed to the valve-rod, said hook be-
ing held in operative position by a spring 65.
A dash-pot is connected with the outer end
of the erank-arm, and as the rocker is moved
in. one direction it erigages the hook with the
block and raises the end of the crank-arm,
after which it releases it, and the dash-pot re-
turns the arm and therewith the valve-rod,
this oscillation of the rod acting to corre-
spondingly move the cut-off valve. The latch
or hook is disengaged from the block by mov-
ing it pivotally therefrom, and to secure this
pivotal action the hook is pivotally mounted
on the rocker and has an arm 70, which lies
acainst a cam 71 on the valve-rod. Thiscam
is adjustably mounted and is-connected with
a 'common form of ballast.to rotate it, so that
at different points of its rotation it will re-
lease the hook from the block at different
stages of rotation of the engine. This struc-

ture is well known and requires no further
explanation. . -' B

The removable e¢ylinder-head has a central
recess 75, in which is disposed a cylindrical
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wear-plate 76, which rests against the outer
end of the piston-hub and is held in close
contact therewith through the medium of a
helical spring 77, disposed within this hollow
5 wear plate or block and resting with its ends
against the wear-block and against the bot- |
tom of the recess of the cylinder-head. This
helical spring encircles a set-serew 78, which |
latter acts to hold the spring in place and
also to limit the outward movement of the
plate. FPins 79, engaging perforations in the
wear-block and cylinder-head, prevent the

IO

block from rotating undel the mﬂuence of |

the piston-hub.

In Fig. 3 of the drmvmgs there is shown a
second exhaust—opening 492', diametrically op-
posite to the opening 42, which opening 42’
is employed only when two piston-heads are
used, and in this event said heads are at dia-
metrically opposite points of the piston-hub.
When two heads are used, there is less expan-
sion of each charge of steam in the engine and

~only the maximum oxpansion of each charge
is employed, so that greater effective energy
of the engine is secured.

What is claimed is--

1. A rotary engine comprising a cylludel
having a fixed head at one end and a remov-
able head at the opposite end, a central an-
nular flange upon the inner face of the fixed
head and extending to a point adjacent to the
removable head, and forming an inner cylin-
drical chamber and an outer annular expan-
sion-chamber having a communicating pas-
sage, a shaft passed through the fixed eylin-
der-head and terminating short of the remov- |
able head, which latter has a recess in its in-
ner face, a hub fixed to the shaft and having

20

30

35

a radial web lying between the.end of the |

flange and the removable head of the cylin-
der, said web having a head at its outer end
fitting the expansion-chamber, a hollow eylin-
drical wear-block in the recess of the remov-
able head and having one end closed and dis-
posed against the end of the wpiston-hub, a
- set-serew passed through the removable head I

40

and into the wear-block for engagement with |

the closed end thereof to limit its rearward

movement, and a helical spring disposed upon
so thescrew and having its ends beal ing against |

3

| the wear-block and the bottom of the recess

to hold the block yieldably in operative po-
sition. |

2. Iu a rotary engine, the combination W1th
a base having pillow-blocks thereon, of ashaft
mounted in satd blocks, a cylinder at one end
of the base and into which the shaft is passed,
a piston within the c¢ylinder and fixed upon
the shaft for rotating it, an abutment-chest
communicating with the ¢ylinder, a slidable
abutment in the chest for movement into and
out of the cylinder, an upright between the
pillow-blocks and having bearings, an oper-
ating-rod connected with the abutment and
dlsposed slidably in a bearing of the upright,
a-cam upon the shaft, a collar upon the shaft
and adapted for slldlnﬂ* movement by the
cam, a rock-lever mounted upon the base and
connected at one end with the collar and at
the other with the abutment-rod through the
medium of links, a dash-pot connected with
the rock-lever, a steam-chest, an oscillatory
cut-off valve in the steam-chest, a rod for the
valve disposed in a bearing of the upright,
and eccentric connections between the shaft
and valve-rod for operating the latter, the
rods and shaft lying in a common vertical
plane and the eccentric connections lying be-
yvond the end of the abutment-rod.

3. A rotary engine comprising a cylinder 8¢
having an annular flange on the inner face
of a head thereof and conc’entric therewith,
a central opening in the flanged head, a shaft

55
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‘disposed in said opening and extending part

way through the cylinder, a piston having a 83
hub fixed upon the shaft and extending into
the inclosure of the flange and against the
inner face of which it has a bearing, said pis-
ton having a head lying between the flange
and the outer wall of the cylinder, and an go

adjustable wear-block held between theinner

end of the shaft and the adjacent head of the
cylinder and against the end of the piston.
In tesmmouy that I claim the foregoing as ,
my own I have hereto affixed my swnatule in g5
the presence of two witnesses. |
ELMER C. LONG.
Witnesses: :
HARRY H. HOLLANDER,
GEO0. H. CHANALIE,
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