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UNITED STATES

PAaTENT OFFICE,

JOEL T. CASE, OF BRISTOL, CONNECTICUT.

STEAM-ENGINE.

SPECIFICATION forming part of Letters Patent No. 516,430, dated Maxrch 13,1894,
Application filed April 27, 1893, SerialNo, 472,037, (Nomodel)

70 all whom it may concern:

Be it known that I, JOEL T. CASE, a citizen
of the United States, residing at Bristol, in the
county of Hartford and State of Connecticut,
have invented certain new and useful Im-
Provements in Steam-Engines, of which the
following is a specification,

My invention relates to improvements in
steam engines, and the chief objects of my im-
provement are to avoid vibrations, to faeili-
tate lubrication and to inclose the engine
proper within a case that serves as a fly and
driving wheel. '

I_n the accompanying drawings: Figure 1 is
a side elevation of my engine. TFig. 2 is a
front elevation of the Ssame. Fig. 3 is a ver-
tical section on the line # 4 of Fig. 2 some of
the parts being shown in elevation. Fig. 4
18 a vertical section on the line Yy y of Fig. 1,
some of the parts being shown in elevation,
Fig. 5 is a detached plan view of the cylin-
df_ar. Fig. 6 is a side elevation of the same,
F;g. 718 a vertical section on the line ¢ ¢ of
Fig. 4. Fig. 81is a vertical section on theline
s sof Fig. 4. Tig. 9 is a vertieal section on
the line 2 2 of Fig. 4, together with a section
of a portion of the fly wheel on the line & of
F}g. 2. Figs.10,11and 12 are corresponding
Views of the principal parts, illustrating dif-
ferent points in thejr revolution. Fig. 13 is
a vertical section illustrating a modification
of my improvement, the plane of section cor-
responding with the line z z of Fig. 2, ana
Fig. 14 is a vertical section of the same on 3
plan_e at right angles to the plane of section
in Fig. 13, the cylinder being shown in eleva-
tion. Figs. 5 to 14 are on an enlarged scale
as compared with the breceding figures,

A designates the frame upon the uprights
of which are mounted the trunnion brackets
15 which project inwardly toward each other,
and the lower portion of which serves as a
shaft like stationary outer bearing for the
hub 16 of the fly wheel B to revolve on, while
the portion 27 on the left side and 25 on the
right hand side serve as bearings for the hol-
low trunnions 17 of the cylinder C to re-
volve on. The bed of the frame A is left

hollow on the under side, and a pipe 18 is
Placed in this hollow to extend from the pas-
sage 19 in the upright of the frame upon one
side to the like passage in the upright of

in Figs. 3 and 4.

the frame on the opposite side, as best shown
The trunnion brackets 15
are hollow and connected with said passages
19 and pipe 18, while the live steam pipe 20
extends through the chamber of the bracket
15 on the right hand side to the live steam
passage 21 through the inner bearing 25 of
the bracket 15 to the port 22 which admits
steam to the passages 23 of the cylinder.

The exhaust port 24 communicates with the-

passage in the other side of the inner bear-
ing 25 of the bracket, and the annular pas-
sage 26 around the steam pipe 20 which com-
municates with the. passage 19 and pipe 18,
The inner bearing 27 of the left hand bracket
15 is provided with only an exhaust port 28,
Fig. 7, and the passages through it both open
into the horizontal pbassage 29, Fig. 4, in the
outer bearing of said bracket which is con-

nected with the exhaust pipe 30. The eylin--

der C is preferably made square in plan view
and its bore or chamber may be either round
Or square in cross section as may be desired.
The passages 23 leading from each end of
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the cylinder pass through lateral projections -

or wings 31 to the interior of the trannions
17, the cylinder being preferably made in
halves and bolted together, as best shown in
Figs. 5 and 6. The cap at the upper end of
the eylinder is provided with an ordinary
sleeve 32 for the piston rod 33, to the inner
end of which is attached the piston 34, the
position of said piston being shown by broken
lines in Figs. 9,10, 11 and 12. The outer
end of the piston rod is secured to the rock
shaft 85 near the periphery of the fly wheel
B. This fly wheel is made in two parts and
bolted together, as best shown in Figs. 1 and
3. Itisin the form of a case and revolves
upon stationary bearings to which its hubs
16 are fitted at the lower part of the brack-
ets 15 and it wholly incloses the inner ends
of the brackets and all of the moving parts
of the engine. Upon each side I form pul-
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leys 36, either or both of which may serve -

as driving wheels, or if desired, the largest
central portion of the fly wheel may be used
as the driver. 'The interior of the fly wheel
or case may be supplied with a. quantity:of
oil, and oil may also be fed into the steam
as it passes to the engine. The steam en-
tering at 20 passes to the port 22 in the
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inner bearing 25 of theright hand bracket 15
and as the eylinder revolves upon said bear-
ing, this port opens to one or the other of the
passages 28 for the admission of steam. In
Fig. 9,the parts are represented with this port
opening into the lower passage 23 to admit
steam to the lower end of the cylinder. At
the same time the exhaust port 24 opens into
the corresponding passage 23 at the opposite
end of the cylinder tolet the exhaust pass out
down through the annular exhaust passage
26 and passage 19 to the pipe 18 on one side,
half way around the bed and up through the
passage 19 to the exhaust pipe 30 on the op-
ositeside. Theexhaust port28at the oppo-
gite end of the eylinder will also be open at
the same timeand let steam exhaust through
the passage 29 to the exhaust pipe 30. The
outer bearing of the bracket upon whieh the
fly wheel revolves is indieated in several of
the figures by the broken cirele 37. - When
the outer end of the piston rod has been car-
ried by the fly wheel B one quarter of a revo-
lution from the position shown in Fig. 9 the
parts will be in the position shown in Fig. 10
in which the live steam port 22 is closed by
the solid portion of the cylinder trunnion 17
coming in front of it as shown, the exhaust
port being still opened. The engine is now
driven by the expansive force of the steam
and when the outer end of the piston rod has
traveled another one quarter of a revolution,
the live steam port is again opened to admit
steam into the opposite end of the eylinder
and on the opposite side of the piston and the
exhaust port communicates with the opposite
end of the cylinder as shown in Fig.11, while
at the next one guarter of a revolution the
live steam port is again closed as shown in
Yig.12. Thelubricating material introduced
into the live steam passage will not only lu-
bricate the cylinder and piston, but it will
also lubricate the cylinder trunnions and their
bearings on both sides of the engine, while the
oil inclosed within the fly wheel will lubricate
the piston rod cross head pin, or rock shaft
and at the same time will prevent oil from
being thrown from the machine, keeping the
supply confined within said wheel.

In assembling the parts, the brackets 15
may be first set in position and the two part
cylinder placed in position thereon and se-
cured together, after which the two part fly
wheel or case is secured in position to inclose
the other parts and the piston rod is secured
to the rock shaft 35. If desired, the eylinder
may be further secured upon its bearings by
means of the pins 38 as best shown in Fig. 4.
It should be noted that the pocket 50 in which
the end of the piston is secured is balanced

by a like pocket 51 on the other side of the
fly wheel while the main part52of the cham-
per within said wheel is round, and therefore
no matter how much water or combined wa-
ter and oil may accumulate within the wheel
it will not be thrown out of balance thereby.
At the same time the pockets are small so

that but little oil or combined water and oil
is required to fill them sufficiently to oil the
wrist pin and piston rod. This also leaves
only a small portion of the periphery of the
larger central portion of the wheel B adja-
cont to the main chamber of the fly wheel so
that said peripheryis isolated therefrom suf-
ficiently to keep it cool and in condition for
use as & driving pulley for a belt. The pul-
leys 36 on each side are also isolated from
the chamber of the wheel by space, so that
they will not be heated too much for running
a driving belt thereomn. It should also be
noted that the engine may be run in any po-
sition, that is to say, its bed may be secured
to ihe floor, to the side wall, or to an over
head support and it will make no difference
in the operation.

While I have shown and described an en-
gine with a single eylinder, with its ly wheel
revolving about a stationary shaft or bear-
ing at each end, it is evident that I may em-
ploy a double cylinder and have a rotating
shaft extend from one end of the fly wheel
while the other end is supported as before
deseribed. Suech a modification is shown in
Figs. 13 and 14 in which I arrange two eylin-
ders (7 side by side with the innerbearing 25
of abracket 150 between said cylinders,which
cylindershavethepassages 930 and equivalent
of the hollow trunnion in the connecting metal
between said eylinders for fitting them to re-
volve on the inner bearing 25 of the bracket
150. The two piston rods of these eylinders
are connected by a yoke 39 to the rock shaft
35 substantially the same as with the single
piston rod. The ports in the part 25 are the
same as before described and the passages on
its two sides may be connected in any proper
manuner with the live steam passago 200 and
exhaust passage 260, the operation being the
same as before deseribed, excepting that the
steam is simultaneously admitted into two
cylinders and the cylinders are supported.on
one bearing only, instead of two, consequently
all of the exhaust is at oneside instead of be-
ing partly on both sides. Asin theconstrue-
tion before described the hub 16 of the fly
wheel B revolves upon the outer bearing of
the bracket 150, but the hub 160 in alignment
therewith is rigidly connected to the revolv-
ing shaft 40 which turns in a suitable bearing
41 on the opposite upright of the frame A. It is
evident that a doublecylinder may be mount-
od on the inner bearings of a pair of brackets
as in the construction first described, and also
that the passagesand ports on each side may
if desired be like those on the right hand side
in the construction first described or other-
wise changed as circumstances may require.
For example the inner bearings and hollow
trunnion of the eylinder may be reversed in
so far as their bore and projection are con-
cerned, the bearings being made hollow and
the cylinder trunnion cylindrical. By mak-
ing the exhaust passout through the annular
passage that surrounds the steam inlet pipe
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within the shaft like bearing of the fly wheel
said bearing will not be heated S0 a8 to burn
the lnbricating material. By making both
ends of the eylinder steam tight, the waters
of condensation passout of said cylinder with
theexhaust so that the case or chamber which
incloses said cylinder does not rapidly fill up
with water as it would if the cylinder were left
open at one end.
I claim as my invention—

In an engine of the class described, a
brackethavinga hollow cylinder bearing with
a port in its periphery, a revolving eylinder
havinga hollow trunnion and passages leading
from the opposite ends of said eylinder to the
interior of said trunnionsandthen throughthe
port in the periphery of the hollow eylinder

bearing of said bracketto its interior substan-
tially as described and for the purpose speci-
fied.

2. In an engine of the class described, a re-

-of said bearings

volving eylinder having hollow trunnions on
opposite sides and passages leading from the
opposite ends of said eylinder to the bore of
each of said hollowtrunnions,cylindrical bear-

lngs upon which said hollow trunnions are

mounted, one of which bearings is provided’

with an exhaust port only while the other one
is provided with both live
steam and exhaust ports, substantially as de-
scribed and for the purpose specified.

3. In an engine of the class described, a fly
wheel in the form of a case having the main
port or chamber 51 inclosing working parts,
and pockets 50 and 51 on opposite sides there-
of,one of which pockets contains the wrist
pin and end of the piston rod, substantially

-as described and for the purpose specified.

JOEL T. CASE.
Witnesses:
A. W. STIPEK,
JAMES SHEPARD.
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