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To all whom it may concern:

Be 1t known that I, Tromas If. ScorLARD,
a citizen of the United States, residing at
Warsaw, in the county of Kosciusko and
otate of Indiana, have invented a new and
usetul Steam-¥ngine, of which the following
1S a specification. |

This mmvention has reference to improve-
ments in steam engines, and its object is to
provide an engine that will operate without
skilled attention of any kind through long
periods of time.

The improved engine is adapted particu-
larly Tor use 1n connection with heating
plants wherein hot-air heaters are provided
with steam generators, so that the steam
thus generated may be utilized for the pro-
duction of mechanical energy to be con-
verted into useful work or mto electrical
energy, which latter may be converted into
useiul work or may be utilized for the charg-
g of storage batteries to be later converted
mto useful work.

Sice hot-air heating plants are mostly
used 1n private dwellings for the heating of
such dwellings, and since 1t 1s often advan-
tageous to utilize the same source of heat for
the production of steam and from this steam
obtain mechanical or electrical energy to be
converted into various forms of useful work,
and since the average householder is not
skilled 1 the running and control of steam
engines, the engine which I have devised is
designed to operate under such conditions
without requiring any skill whatsoever on
the part of the householder, and to start or
stop or run under the conditions present in
the operation of an ordinary hot-air furnace.
The present -invention relates more par-
ticularly to the construction of an engine
which will fulfil the conditions named but
does not relate to the system set forth, since
such system forms the subject-matter of my
apphication No. 377,167, filed June 4, 1907,
for a heating system, of which the present
application 1s a division. However, while
the engine forming the subject-matter of the
present application is particularly adapted
to the system described and claimed in my
aforesaid application, still the present inven-
tion 1s not limited to such use, and the en-

tion, taken in connection with the accom-
panying drawings forming part of this
specification, in which—

Figure 1 1s a vertical section, with parts in
elevation, of the improved steam engine,
Kigs. 2, 3, 4 and 5 are detail views of parts of
the engine.

Referring to the drawings, there is shown
an engme 1 provided with three cylinders 2,
3 and 4 1 the same longitudinal plane and
each provided with a piston 5 of the familiar
trunk type, connected by a piston-rod 6 to a
crank 7 upon the drive shaft 8, which latter
carries a drive wheel or pulley 9. The three
cylinders may be all cast in one piece, and
this same casting may constitute one-half
of the crank chamber 10, the other half being
constituted by a base casting 11, and the two

parts being suitably connected together by
flanges 12 and bolts 13. The shaft 8 ex-

tends through suitable journal boxes 14
formed at the meeting faces of the cylinder
and base castings, and glands 15, held in
place by bolts 16, are employed to hold pack-
ing rings 17 in place. The two cylinders 2
and 3 1n the particular structure shown in the
drawings are in close relation and the cylin-
der 4 1s separated from the cylinder 3 by a
thick section 18, centrally through which ex-
tends a vertical shaft 19 carrying at its lower
end a bevel pinion 20 meshing with another
bevel pinion 21 fast on the shaft 8. Near
the upper end of the thickened portion 18 the
shatt 19 1s enlarged, as indicated at 22, and
the passage through which the shaft 19 ex-
tends 1s counter-bored to form a seat for the
thickened portion of said shaft. Below the
portion 18 of the cylinder casting the shaft
19 carries a set collar 23 which prevents the
sald shaft from rising from its seat in the
counter-bored portion of the passage for the
shaft and also holds the bevel pinion 20 to
the bevel pinion 21.

The upper open ends of the cylinders 2, 3
and 4 are covered by a cap plate 24 in which
there 1s formed, at a point above the thick-
ened portion 18, a circular valve seat 25.
Extending from each cylinder are ducts 26
and 27 terminating in ports 28 and 29 in the
valve seat. It will be seen that each cylin-

gine may be utilized under any conditions to { der is connected to diametrically opposite

which 1t is applicable.

ports in the valve seat and that there are six

The mvention will be best understood by | ports in the seat for the three cylinders.
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65 cycle of operations i1s continued inde

Resting on the valve seat there is a disk | steam being fed to the several cylinders in

shaped ported member 30 provided with
three equi-distant through passages or
ports 31, and covering the disk 30 1s a rotary
valve 32, shown in bottom plan view in Ifig.
4, and this valve is provided with a through
port 33 and a segmental recess 34 with a
passage 35 continued around its center where
the valve 1s perforated, as shown at 36, so as
to receive the upwardly extending end of the
shaft 19, which latter extends above the en-
larged portion 22 and up through the cap
plate 24, the valve seat 25, the plate or disk
30 and the rotary valve 32. Above this
valve 32 the shaft 1s provided with a through
pin 37 holding said valve to its seat on the
disk 30. The pin 37 may be seated in the
upper side of the valve 32 or any other con-
nection may be made between the shaft 19
and the valve 32 so that the latter 1s con-
strained to rotate with the shaft 19.
Surrounding the valve seat 25, the disk 30
and the valve 32 is a steam chest 38 receiving
steam through a suitable pipe coming from a
source of steam supply. The steam chest is
provided with a side extension 39 in which

}

moves an arm 40 extending radially from the
disk 30 through a slot 41 in the side of the
steam chest, and an operating rod 42 1s con-
nected to this arm 40 and extends through
a packing gland 43 in the side of the exten-
sion 39. |

When the disk 30 is in one position two of
the three openings 31 therein will be coinei-
dent with two ports 28 and the third opening
31 will be comecident with one port 29, and
when this disk 1s 1n another position, indi-
cated by dotted lines in IFig. 2, the passages
31 will be coincident with one of the ports 28
and two of the ports 29.

the engine may. be reversed at will.
~Now, let it be supposed that steam is ad-
mitted, say to the cyﬁﬂder 4, and that steam
1s still driving the piston in the cylinder 3 but
1s exhausting from the cylinder 2, the cranks
7 of the shaft 8 being disposed one hundred
and twenty degrees apart. In this position
the port 33 is coincident with the port 28
leading to the cylinder 4, and the exhaust re-
cess 34 1s coincident with the port 29 leading
from the cylinder 2, while both ports 28 and
29 leading to the cylinder 3 will at this time
be closed and the steam be acting expan-
sively. The arrangement of the ports 1s
such that when the piston 5 in the cylinder 2
reaches its uppermost limit of travel the ex-
haust port of this cylinder is closed and the
steam port is opened, but the piston 5 in the
cylinder 3 has already begun its return stroke

and the exhaust port in this cylinder has

been opened in the meantime, while the
steam port in the cylinder 4 1s closed to per-
mit the steam to work expansively.

-

nitely,

f

This.provides..
means-whereby-the.direction of rotation of

4

succession. and exhausted therefrom
proper sequence,
In order to provide an escape for the ex-

111

haust steam there is an opening 44 extending

through the disk 30 and valve seat 25 to one
side of the passage provided for the shait 19
but coincident with the passage 35 in the
valve 32, and the opening 44 finally leads to
an exhaust passage 45 extending through the
enlargement 18 and communicating with an
exhaust pipe (not shown).

It will be observed that the valve 32 is ro-
tated continuously by the connection of the
shaft 19 with the main shaft 8, and the steam
being fed to and exhausted from one end of
the cylinders the valve 32 is the only valve
used in the entire machine.

Now, 1n order that the lubrication of the
machine may be entirely automatic the base
11 1s made water and o1l tight and o1l 15 1n-
troduced through a sight glass 46 carried by
a coupling 47 communicating with the base
11, as shown in Fig. 3. The upper end of the
sicht or o1l level glass 46 1s closed by a plug
48 and on the removal of this plug water may
be introduced into the base 11 until it reaches
the level of a water over-flow pipe 49, also
shown 1n I'ig. 3. When this amount of wa-
ter has been introduced mnto the base o1l may
be poured through the sight glass 46 until 1t
reaches the shaft 8 and may even partially
cover said shaft. When the engine is in op-
eration the several parts immersed i the o1l
of course receive proper lubrication, while the
pistons and the journal bearings theremn for
the pitmen 6 may receive lubrication by the
splashing of the oil. The upright shatt 19
and the valve 32 may be lubricated by
oraphite lubricants, while the valve 32 will
be additionally lubricated by the steam.

By underlaying the lubricating oil with
water all dirt or other extraneous matter
which might be harmful to the parts to be
lubricated will gravitate to the bottom of the
water, and since the oil and water do not
mix there is no danger of setting up currents
which would hift these deleterious matters so

that they would find access to the parts be-

ing lubricated. At long intervals the o1l and
water may be removed and fresh oil and
water introduced.

1t will be observed that the entire machine
1s self-contained, without exposed moving
parts except the ends of the shaft and pulley
and the rod 42 by means of which the direc-
tion of rotation of the machine 1s reversed,
this rod moving only when actuated manu-
ally, which, under ordinary circumstances, 1s
seldom domne.
practically but one valve, or, more properly,
with but one moving valve structure, and
while of the three-cylinder type contains a

This | minimum number of moving parts aside

from the pistons.
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All the moving parts are so lubricated as to
require no attention through long periods of
time, and said moving parts while thor-
oughly lubricated are protected from dust
and dirt and other harmful matters from the
fact that the parts are all inclosed in a tight
case.

Since the engine 1s adapted more particu-
larly for use with a house heating system in
which the furnace fires are utilized to heat
alr to be conveyed through the house for
heating purposes and at the same time to act
upon a StG‘LHl generator for the production of
steam, 1t 1s 1111p01‘t%nt that the engine should
thmys start as soon as the steam pressure 1n
the generator 1s sufliciently high, and this 1s
accomphshed by making the engine without
o cead center. Asitis wstommy to run the
furnace fires at a greater heat m the day
fime than at night the engine may be umhzed
tor the purpose of drivi ng a dynamo and the
dynamo may be used to chfuﬂe storage bat-
teries, so that when the fumace fires die
down at night and steam 1s no longer gen-
erated the energy stored up in the batteries
may be utilized for the production of useful
work of any kind to which the batteries are
adapted.

While 1 have shown and described an en-
ome of three cylinders, the invention i1s not
necessarily confined to a three-cylinder en-
oine but any other number of cylinders may
be used so long as the resultant engine em-
boches the features of the present invention.

1 claim:—

1. In a multi-cylinder steam engine, the
combination with cylinders each having two
steam ducts leading from the same end of the
cylinder, of a valve mechanism therefor com-
prising a valve seat having as many live
steam ports as there are ducts leading from

all the cylinders, the ducts from each cylin-
der communicating with diametrically dis-

posed ports in the valve seat, and said valve

seat also having a central exhaust port, a , Te-

versing valve member on the seat havmg

one-half as many live steam ports as there
are live steam ports in the valve seat, and
also having a central exhaust port matching
the exhaust port in the valve seat, and a ro-
tary valve member on the reversing valve
member, said rotary valve member having a
throuc-h port to match any one of the live
steam. ports 1n the reversing valve member
and also having a brideing recess with an
axial extension for coupling any of the ports
in the mtermediate member to the central
exhaust port.

2. In a multi-cylinder steam engine, the
combination with eylinders each hawmg two
steam ducts leading from the same end of the
cylinder, of a valve mechanism therefor com-
?1‘181110 a valve seat having twice as many
ive steam ports as there are cylinders in the
engine, and a central exhaust port, a valve
member on sald valve seat havmﬁ half as
many live steam ports as there are live steam
ports in the valve seat, and also having a cen-
tral exhaust port matchmﬂ the exhaust port
1n the valve seat, said valve member having

a side arm, a 1"otfuy valve member on said
ﬁrst named valve member, said rotary mem-
ber having a through port to match the live
steam por‘ts in the other valve member and
also having a bridging recess with an axial
extension for coupling any two of the ports
m sald other member to the central exhaust
port, and a steam chest housing the several
valve members and provided with a side ex-
tension for the reception of the side arm of
the intermediate valve member.

In testimony that 1 claim the foregoing as
my own, 1 have hereto aflixed my signature

1n the presence of two witnesses.

THOMAS F. SCOLLARD.
Witnesses:

. K. BOWSER,
AxprEw G. WooD.
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