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UNITED STATES

Patent OFFICE.

ROLLIN 8. CASE, OF PASADENA, CALIFORNIA.

ROTARY ENGINE.

SPECIFICATION forming part of Letters Patent No. 576,090, dated February 2, 1897,
Application filed April 23,1896, Serial No. 588,769, (No model.)

To all whom it may concern-
Be it known that I, ROLLIN 8. CASE, a citi-
zen of the United States, residing at Pasadena,

in the county of Los Angeles and State of

California, have invented a new and useful
Rotary Engine, of which the following is a
specification.

This invention has relation to rotary en-
gines of the type known as ‘“‘concentric pis-
ton,” and -the purpose of the improvement is
to secure a steam-tight joint between the pis-
ton, the cylinder, the cylinder-heads, and the
sliding abutment, and to provide an engine
which will be light running and convert a
maximum amount of steam into efficient en-
ergy for operating the machine to be driven.

A further object of the improvement is to
devise an engine of the character aforesaid
which will be responsive to the actuating me-
dium, obviate dead-points, prevent an ap-
preciable loss of power by inertia, and which
will be compact in the arrangement of its
parts and perform the required work in an
effective and satisfactory manner.

For a full understanding of the merits and
advantages of the invention reference isto be
had to the accompanying drawings and the
following description.

The improvement is susceptible of various
changes in the form, proportion, and the
minor details of construction without depart-
ing from the principle or sacrificing any of
the advantages thereof, and to a full disclo-
sure of the invention an adaptation thereof is
shown in the accompanying drawings, in
which— .

Figure 1 is a side elevation of a rotary en-
gine constructed in accordance with the prin-
ciples of this invention for attaining the ob-
jects thereof. Fig. 2 is a top plan view
thereof. TFig. 8 is an end view having the
steam-pipes on the obverse side. Fig. 4 is a
plan section on the line X X of Fig. 1. Fig.
5 is a detail section on the line Y Y of Fig. 2,
showingtheabutmentand the pocketin which
it is slidably mounted. Fig. 6 is a transverse
section on the line Z Z of Fig: 1, looking to
the right, as indicated by the arrow. Fig. 7
is a vertical section on the line W W of Fig.
1, looking to the left. TFig. 8 is a detail view
of the plate having the cam for positively ac-
tuating the abutment and moving it within

its pocket, so as to clear the piston. Fig. 9
is a detail view of a packing-ring to secure a
steam-tight joint between the piston and the
adjacent head of the cylinder. TFig. 10 is a
detail section showing the manner of connect-
ing the packing-ring to the piston. Fig. 11
is a top plan view of the piston. Fig. 12 is
a detail view of the packing for securing a
steam-tight joint between the piston and the
cylinder. Fig. 13 is a detail view in section
of a portion of the piston and eylinder, show-
ing the relative disposition of the abutment
when closing the space formed between two
adjacent elements or ribs of the piston. Fig.
14 is a side elevation, parts broken away, of
a non-reversible engine embodying the novel
features of the present invention. Fig.15is
a transverse section thereof on the line V V.
Fig. 16 is an end view of the piston used in
the reversible engine.

Corresponding and like parts are referred
to in the following desecription and indicated
inall the views of the accompanying drawings
by the same reference-characters.

The eylinder 1 is mounted upon a suitable
base or bed 2, and its ends are closed by heads
3, which are bolted or otherwise secured
thereto in a substantial manner, which will
admit of the heads being removed when it is
required to gain access to the cylinder for
any desired purpose. A pocket 4 is provided
on one side of the ¢ylinderto receive the abut-
ment or valve 5, which is slidably mounted
therein and suitably packed -to prevent the
escape of steam thereby from one side of the
cylinder to the other. The inner or active
edge of the abutment is concaved or hollow
between its sides to conform to the curvature
of the piston, so as to secure an extended
bearing upon the latter to insure a close joint.
Guide-rods 6 project from the outer or top
edge of the abutment and operate in tubes 7,
S0 as to prevent any appreciable lateral or
longitudinal vibration of the abutment in
its sliding movements. Coil-springs 8 are
mounted upon the guide-rods 6 and are con-
fined within the tubes 7 between the abut-
ment 5 and annular stops of the tubes, and
serve to project the abutment within the
cylinder and against the piston. A stem 9
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the outer or top side of the pocket and is
operatively connected with a lever 10, which
is fulerumed at one end and extends length-
wise of the c¢ylinder and to the free end of
which is pivotally connected a lifter-bar 11,
constructed to travel upon a cam 12, whereby
the abutment is slid within the pocket 4 inde-
pendently of the action of the piston thereon.
A cross-head 13 is sccured to the projecting
end of the stem 9, and links 14 connect the
ends of the cross-head with the parallel mem-
bers of the lever 10, Jocated upon opposite
sides of the pocket 4, the said links having
pivotal connection with the members of the
lever and with the terminal portions of the
cross-head. By thisarrangement of the parts
the lifting strain is equally distributed upon
both sides of the stem and there is no tend-
ency to cause any binding between the stem
and the abutment when moving the latter
outward by the action of the cam 12 on the
lifter-bar 11, so that the piston may pass by
the abutmen?t in either direction, according
to the rotation of the piston.

The shaft 15, upon which is mounted the
piston 16, is journaled in the cylinder-heads
3 and has a band-pulley 17 upon its project-
ing end from which the power is taken in the
usual way for driving the machine to be op-
erated. A plate 18, secured upon the pro-
jecting end of the shaft 15, has the cam 12
on one face and is disposed so that the cam
12 will engage with the lower end of the
lifter-bar 11 or an extension 19, projecting
laterally therefrom. A guide 20 is provided
for the lifter-bar 11 to operate in, and is se-
cured to the adjacent cylinder-head, and is
open on the side faeing the plate 18, so that
upon removing the band-pulley and the plate
18 the lifter-bar can be thrown up out of the
way to admit of the removal of the cylinder-
head and the piston.

The piston comprises a hub or shell 21 and
a longitudinal enlargement 16, forming the
piston proper. The shell 21 hasits.end pieces
22 set back a short distance from the extremi-
ties of the shell, forming recesses, in which
are fitted packing-rings 23, of metal, which

-aremoved outward against the cylinder-heads

by springs 24, the latter being mounted upon
pins or screws 25, let into the end pieces 22
and having their heads countersunk in the
packing-rings, so as not to come in contact
with the cylinder-heads. The springs 24 are
of the coil type, and are mounted upon the
pins or screws 25, and are confined between
1the packing-rings and the end pieces 22, and
exert an outward pressure against-the inner
sides of the packing-rings, so as to press the
latter. closely against the eylinder-heads, so
as to secure a steam-tight joint. An arm 26
projects radially from each packing-ring and
operates in a slot 27 in each end of the pis-
ton 16 and forms a packing to prevent the
leaking of steam at the ends.of the piston
proper. 'The sides of the piston 16 are simi-
larly formed, and a longitudinal groove or
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secat 28 is located at an intermediate point
and receives a packing 29 in the shape of a
har having notches 30 in its ends to receive
the arms 26 of the packing-rings. This pack-
ing-bar 29 is retained in its seat by screws or
fastenings 31, having their heads counter-
sunk in the bar, and coil-springs 32, mounted
upon the serews or fastenings 31, move the
packing-bar 29 outward, thereby securing a
steam-tight joint between the piston and the
sides of the eylinder. Thepiston is composed
of a series of strips 33, spaced a short dis-
tance apart and disposed with their greatest
width in the path or direction of travel of the
piston, and these strips are strengthened in-
termediate of their edges by plates 54, which
are interposed between the shell 21 and the
inner side of the strips 33. This construction
admits of the steam acting at right angles
against the sides of the plates 34. Ience the
power is applied to the bestadvantage. The
space between the strips 33 and the shell ig
closed at its ends by plates 35, and the strips
33 are connected intermediate of their ends
by means of a bar 36, and the profile of the
bar 36 and the plates 35.corresponds.to the
contour of the piston 16 in end elevation,
thereby admitting of the abutment passing
or riding freely over the piston when the lat:
ter is.passing by the same. The space be-
tween the strips 33 is slightly less than the
width of the engaging portion.of the abut-
ment or valve, so that the latter will touch
one strip before leaving the other, as. shown
most clearly in Tig. 13, thereby preventing
the escape or leakage of steam.

Steam-pipes 37 and 38 are placed one upon
each side of the pocket 4 and communicate
with the eylinder through a series of perfora-
tions or openings 39, forming ports for the
ingress and egress of steam. Pipes40and4l
communicate with the pipes 37 and 38 and
with steam-chests 42 and 43, in which operate
valves 44, 45, 46, and 47 for controlling the
flow of the steam so as to drive the engine in
the required direction. The supply-pipe 48
communicates by means of a 'Y 49 with the
steam-chest 43, and the exhaust-pipe 50 com-
municates with the steam-chest 42 by means
of a Y 51, the branches of the Y’s 49 and 51
coming about opposite the respective pipes
40 and 41. A lever 52, fulerumed to a yoke
53, having connection with the pipes 40 and
41, is connecied by means.of L.-shaped links
54 with the stems.of the respective valves 44,
&e., 50 as to operate the said valves simul-
tancously, whereby the live steam may be
caused to enter either of the pipes 87 or 38
and exhausted from the other, according to
the direction of rotation of the engine. Upon
moving the lever 52 in one direction commu-
nication is established between the pipe 40
and the supply-pipe 48 and between the pipe
41 and the exhaust-pipe 50, and upon moving
it in an opposite direction the supply-pipe 48
and the pipe 41 are brought into communieca-
tion and the pipe 40 and the exhaust-pipe
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50 have communication established between
them, so that the engine will be driven in a
reverse direction, as will be readily under-
stood.

The outer ends of the several valve-stems
arethreaded and apairof nuts 55are mounted
upon each, and the bentends of the L-shaped
links 54 have adjustable connection with the
valve-stems by means of the nuts 55, which
can be adjusted to properly position the valves
relative tothe throw of the lever 52. A valve
56 is located in‘the supply-pipe 48 to shut off

“or regulate the amount of steam to be ad-

mitted to the engine, according to the amount
of work to be performed and the speed at
which the engine is to be driven.

Torelieve the engine of water of condensa-
tion, a valve 57 is located at the bottom side
of the eylinder 1 and is operated by means of
a lever 58, and upon opening the valve 57 any
water which may have accumulated in the
cylinder will be blown off if the engine is
working, or escape by gravity if the engine is
not in operation and is not under pressure.
The lower portion of the cylinder is thick-
ened sufficiently toreceive the valve 57, which
slides therein to close the opening through
which the water of condensation escapes.

The form of engine shown in Fig. 1 and the
detail views thereof is capable of having its
motion reversed. Hence it is that the piston
16 has its sides similarly and oppositely
formed and the lifting mechanism is resorted
to for moving the abutment or valve, so as to
clear the piston, thereby reducing the friction
to a minimum and attaining the best possible
results.

Figs. 14 and 15 show an engine which is
not adapted to have its motion reversed and
in general construction is similar to the re-
versible engine, and the corresponding parts
are indicated by like reference-numerals.
The piston 16* has an abrupt shoulder or face
against which the steam exerts its force, so as
to drive the piston in the required direction,
and the abutment is slid within its pocket by
direct’ engagement therewith of the curved
side of the piston. The live steam enters

through the pipe 59 and the spent steam es-.

capes through the exhaust-pipe 60, a valve 61
being located in the length of the live-steam
pipe 59 to control the admission of steam to
the engine when it is required to drive the
latter. .

Having thus described the invention, what
is claimed as new is— )

1. In a rotary engine, the combination of a
cylinder having a pocket and a tube project-
ing from the pocket, an abutment or valve
slidably mounted in the pocket and having a
guide-rod operating in the said tube, a spring
mounted upon the guide-rod and located with-
intheaforesaid tube,steam-pipes placed npon

-each side of the pocket and communicating

with the cylinder upon opposite sides of the
abutment, other pipesin communication with
the steam-pipes, steam-chests having connee-

tion with the last-mentioned pipes, supply
and exhaust pipes connecting with the steam-
chests, independent valves operating in the
steam-chests, and a single lever for operat-
ing the valves, substantially as and for the
purpose set forth. _

2. In a rotary steam-engine, the combina-
tion with the eylinder- and piston, of steam-
pipes communicating with the cylinder for
supplying and exhausting the steam, a second
set of pipes connecting with the steam-pipes,
steam-chests having connection with the sec-
ond set of pipes, steam supply and exhaust
pipes having communication by Y connec-
tions with the respective steam-chests, a se-
ries of four independent valves operating in
the steam-chests for controlling the entering
and the exhausting of the steam from the en-
gine, and a lever for simultaneously actuat-
ing the several controlling-valves, substan-
tially as and for the purpose set forth.

3. Inarotary engine, the combination with
the cylinder and piston, of a pair of pipes com-
municating with the cylinder, steam-chests
having connection with the said pipes, steam
supply and exhaust pipes communicating by
Y connections with the respective steam-
chests, independent valves operating in the
steam-chests for controlling the entering and
the exhausting of the steam from the engine,
approximately L-shapedlinkshaving connec-
tion with the valve-stems, and a lever hav-
ing the L-links attached thereto, substan-
tially in the manner set forth for the purpose
described.
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4. In arotary engine, the combination of a

cylinder having a pocket projecting from a
side thereof, an abutment slidably mounted
within the pocket and having a projecting
stem, a lever comprising similar members lo-

cated upon opposite sides of the pocket in.

parallel relation and having each member op-
eratively connected with the stem of the
abutment, alifter-bar having connection with
the lever, and a plate mounted upon the shaft
of the piston and having a cam to engage
with thelifter-bar to actuate it and move the
abutment within its pocket, substantially in
the manner set forth for the purpose de-
seribed. ‘

5. In a rotary engine, the combination of a
cylinder having a pocket, an abutment slid-
ably mounted within the pocket and having
a stem operating therethrough, a cross-head
secured to the projecting end of the stem,
a lever comprising similar members placed
upon opposite sides of the pocket in parallel
relation,links connecting theindividual mem-
bers of the lever with the terminal portions
of the cross-head, a lifter-bar, and a cam ro-
tating with the piston-shaft and adapted to
actuate the lifter-bar, substantially as and
for the purpose specified. ,

6. In a rotary engine, ahubhaving a longi-
tudinal enlargement at one side which is hol-
low and forms a piston, the latter comprising
portionsseparated by longitudinalspaces,end
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plates connecting the ends of the piston with
the ends of the hub, a bar portion connect-
ing the separated parts of the piston interme-
diate of its ends, and plates placed between
the hub and thelongitudinally-separated por-
tions of ‘the piston, substantially as and for
the purpose set forth.

7. In a rotary engine, the combination of a

-¢ylinder, a hub located within the cylinder

and having a longitudinal enlargement at one
side which is hollow and forms a piston, the
latter having portions separated by longitu-
dinal spaces, plates connecting the separated
portions of the piston with the hub, and a

sliding abutment having its inner or engag-

ing edge of greater width than the spaces be-
‘tween the separated portions of the piston,

and adapted to span and close said spaces,
substantially in the manner set forth for the
purpose described. :

In testimony that I claim the foregoing as
my own I have hereto affixed my signature in
the presence of two witnesses.

ROLLIN S. CASE.
Witnesses: :
GIDEON 8. CASE,
ANN E. DEAN.
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