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UNITED STATES

PatenT OFFICE,

G. HILTON SCRIBNER AND WILLIAM HECKERT, OF YONKERS, NEW YORK.

STEAM-ENGINE.

SPECIPICATION forming part of Letters Patent No, 381,854, dated April 24, 1888,
Application filed June 28, 1887. Serial No, 242,769, (No model.)

To all whom it may concern:

Be it known that we, G. HILTON SORIBNER
and WILLIAM HECKERT, of Yonkers, in the
county of Westchester and State of New York,
have invented certain new and useful Improve-
ments in Steam Engines; and we do hereby
declare that the following is a full, clear, and
exact description théreof, reference being had
to the accompanying drawings, and to the let-
ters of reference marked thereon, which form
a part of this specification.

Our invention relates to steam-engines in
which rotary oscillating pistons are connected
by wrist-pins to the driven shaft,which,when
the engine is connected with machinery of any
description, becomesthedriving-shaft.” There
are preferably two pistons, each of which ex-
poses a variable effective area to the action of
the steam; but they are so arranged relative
to each other that the increase of area in one
corresponds to an equal decrease of the area
of the other piston, whereby a constant effect-
ive piston-area is obtained in an engine in
which the pistons have a combined rotary and
oscillating motion. In addition to this, our
invention also comprises a combined slide and
reversing valve, and also numerous details of
constroction, which will hereinafter be more
fully pointed out. .

In the accompanying drawings, which form
a part of this specification, we have illustrated
a specific embodiment of our invention, to
wit:

Figure 1 is an end elevation of our improved
steam-engine. - Fig. 2 is a side elevation of the
same, partly in section. Fig. 3 is an end ele-
vation with the front part of the casing and
cap of the valve removed. Fig. 4 is a verti-
cal longitudinal section of our improved valve.
Fig. 5 is a similar view, the section being on
a horizontal plane., Fig. 6 is a view of the
valve-operating lever, and Tig. 7 is an end
elevation of the valve-eccentric.

The main body of our engine is compoged
of two flat cylindrical cases, D D, connected
by a tubular steam-chest, E, which communi-
cates with these cylinders, as hereinafter de-
seribed. Tach cylinderis composed of a shell,
FE/, and a head, L, and the shell is so formed
that when the head is applied to it it incloses
a cylindrical space havinga eylindrical recess,
D’ from which extends ceéntrally a bearing,

D? for the main shaft A of the engine. The
bearings D% extending from each shell, are in
alignment, and the main shaft A extends
through both of them and has in the middle
a pinion, B, keyed to it. By suitable gearing
the motion of pinion B is transmitted to any
machine which it is desired to run by the
motor.

The two cylinders are constructed alike,and

it will therefore only be necessary to describe

one in detail.

" There is a disk, ¢, seated in recess D% and
the shaft A is rigidly connected with the cen-
ter of said disk. A wrist-pin, 4, is secured
to and extends eccentrically from disk e into
the eylinder-chamber proper, and journaled
upon such wrist-pin is a piston-disk, «, pro-
vided with packing-rings p p, so as to her-
metically close against the walls of the eylin-
der, and the diameter of the piston-disk is
such that a linein its periphery is in close con-
tact with the inner periphery of the cylinder,
as will be 8een by reference to Figs. 1, 2, and
3. One half of the wrist-pin is shaped coni-
cally and the other cylindrically; but a coni-
cal sleeve, b, is passed over the cylindrical por-
tion of the wrist-pin, so that both halves of
the latter offer reversed conical bearings for
the piston, as is well understood in the art.
The piston-disk itself is preferably recessed on
both faces, leaving only the hub and the rim
of a width equal to the width of the space
within the side walls of the cylinder. There
is a gap, w, extending from the periphery of
the piston-disk to the hub and terminating
cylindrically in the rim, where it is bounded
by a segmental recess, ¢, in each gide of the
gap within the rim. Two segmental packing-
blocks, 4 u, are loosely inserted within the
segmental recess ¢, 8o as to0 leave a narrow pas-
sage between them, and a partition, F, is se-
cured with three of its edges to the walls of
the shell and head of the cylinder, respect-
ively, and extends with its fourth free edge
between the packing-blocks »  into the gap
w, a8 shown in Figs. 2 and 3. It will thus be
understood that the piston thus mounted with-
in the eylifider and guided by the partition I
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is capable of performing an oscillating motion

about its variable pivot, while the center of

said piston, which corresponds to wrist-piu
d; will perform a rotary motiorn, describing a



IO

15

20

25

30

35

40

45

50

55

Ae

circle the radius of which is equal to the dis-
tance of the center of the wrist-pin from the
center of shaft A. The oscillating motion of
the piston will be equalin extent to the stroke
of the crank, and while performing this mo-
tion the piston will maintain contact with the
inner surface of the flange of the cylinder,
the relation of the parts being such that the
contact in the rim of the piston with the in-
ner surface of the flange of the eylinder will
be practically steam-tight.

If, now, steam be admitted into the space
inclosed by the cylinder, the piston, and the
partition F—say on the left-hand side of said
partition—the piston will, under the condi-
tions shown in Fig. 3, be forced downwardly,
so asto enlarge thespace inclosed between the
cylinder, piston, and partition and exposea
continuously-inereasing surface to the action
of the steam; but, while the piston continues
to expose a larger surface.to the action of the
steam, this action is not effective for motion in
the same sense throughout the complete oscil-
lation of the piston, but only during one-half
of the oscillation—that is to say, when the
piston has arrived in a position to bring the
center of its hub in line with the partition F
the whole of its exposed surface is acted upon
by the steam in a manner to produce motion
in one direection; but:when the piston has
passed :that position, as indicated in dotted
lines in Fig. 8, only a part of the exposed sur-
face -is acted upon in a manner to continue
the motion, while another part is acted upon
in the reversed direction, so that the result-
ant action will be due to the difference of
pressures upon the two parts of the exposed
piston-surface. The result of this is that
we obtain a constauntly-increasing effective
piston area for one half of the oscillation and
a constantly-decreasing effective surface dur-
ing the second half of the oscillation, and when
the piston arrives in the position where the
packing-blocks « u come in contact with the
tlange of the eylinder the effective surface of
the piston will be zero. Thus we haveadead-
center in each cylinder; but the two pistons
are originally so arranged with relation to
each other in their respective cylinders that
one exposes the maximum effective surface to
the action of the steam or other motor-fluid,
while the other exposes a minimum surface;
and since the increase of force in one cylinder
proceeds in accordance with the same law as
the decrease of force in the other cylinder the
resultant force, which is equal to the algebraic
sum of the forces of the two cylinders, will al-
ways be constant. In order to obtain this re-
sult,the wrist-pin upon the crank-disk of one
cylinder must be in its lowest position, while
it is in the highest position in the other cyl-
inder.

‘Thepistonsinourengine are thus connected
with the main shaft by means of a crank and
#rist-pin, analogous in this respect to the con-
% ruction employed in ordinary reciprocating
engines, and while the piston in one cylinder
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occupies the position indicated by the dotted

line ¢ in Fig. 1 it ocecupies the position «’ in-

the other cylinder, and vice versa.

The steam-chest E js cylindrical in form.
Inlet and exhaust pipesconnect with thesame,
as indicated in the drawings. A cylindrical
plug-valve, C, is fitted to the steam-chest both
for slidingand turningtherein to perform daal
functions, as will presently be described.

A vpartition, P, running longitudinally
through the plug-valve,separates theinlet from
the exhaust chamber, and two lugs, » =, fixed
upon said partition, afford a central bearing
for the shaft ¢, to the end of which the revers-
ing-lever K is fixed. The valve is connected
to shaft ¢t by a-groove and feather in lugsnn
and shaft ¢, respectively, so that it may move
longitudinally upon the shaft and may be ro-
tated with the same.

Two V-shaped notches are cut into each end
of the eylindrical valve diametrieally opposite
each other, as indicated at M, Fig. 4, so as to
leave two solid spurs or prongs, V 'V, at each
end, one of which at each end is in such rela-
tion to inlet and exhaust ports:ss’, which es-
tablish commuuication between the cylinder
f and the steam-chest, as to close and open the
same alternately as the valve is turned to the
right or to the left by the reversing-lever K,
and also to open and close said ports. alter-
nately when the valve is moved longitudinally
upon shaft ¢, as by the action of an eccentric,
as will presently be described. One of the
two ports s 8 communicates with the steam-
cylinder on one side of partition I and the
other with the space on the other side of said
partition, and when steam is admitted through
one port the other port becomes for the
time being the exhaust-port. Thus, if steam
is admitted through the port on the left-hand
side of the partition ¥ in Fig. 3, the port
there 1ocated is for the time being the inlet-
port. The piston is driven around until it
passes the port on the right-hand side of par-
tition F, into which port the steam, which by
this time has doneits work, rushes. The port
to the right of partition F is therefore for the
time being the exhaust-port. This operation
takes place when the valve has been turned by
lever K to one side, which lever may then be
assumed to bein theposition m. (Indicated by
dotted lines in Fig. 6.) The rectilinear oscil-
lation of the valve, produced automatically by
the eccentrie, (which will presently be de-
scribed,) simply opens and closes alternately
the inlet-ports, but leaves the exhaust-ports
open.
/', the ports to the right of partition I become
the inlet and those to the left of said partition
the exhaust ports, whereby the engine is re-
versed. As in the former case, so here the
inlet-ports are alternately opened and closed
by the action of the ececentrie, while the ex-
haust-ports remain open.

The object of closing the-inlet-ports auto-
matically is to cut the steam off when a part
of the oscillation of the piston has been com-

If the lever K is turned to the position.
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pleted, 50 as to complete the stroke of the pis-
ton by expansion for the purpose of econ-
omy, as is well undestood, and the cut-off is
made variable by turning the valve more or
less by means of lever K. If that lever is in
the central position, all ports are covered by
the recess O, and are thus open to the exhaust.

The eccentric N is loosely mounted upon
shaft A and connected by a yoke to crank-
lever f, which in turnis fixed to a rocker-shaft,
k, which issnitably journaled and extends into
the exhaust-chamber O, where a crank-lever,
g, fixed to the shaft A, extends between two

. lugs, 1, projecting from the partition P iuto

5

20

said exhaust-chamber.
part of the construction will be readily un-
derstood. As the main shaft of the engine re-
volves under the combined action of the two
cylinders, pinion B also revolves, and a pin,
¢, projecting from the side of said pinion into
a curved slot in the eccentrie, as shown in Fig.
7, causes the latter to revolve with it, and by

- the connecting mechanism, heretofore de-
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scribed, the rocker-shaft k is actuated, which
in turn actuates.the crank-lever g, extending
between the lugs or ribs?, which will impinge
alternately against the one or the other of the
said ribs and will impart a rectilinear recip-
rocating motion to the valve. - Thespurs V'V
of the valve will alternately open and close the
inlet-ports s &, as hereinbefore explained.

It is impracticable to admit steam into the
cylinder precisely at the moment when the pis-
ton crosses the line of partition F. In prac-
tice the inlet-ports will be opened after the
cylinder has passed that line, and there will
therefore be a tendency to the formation of a
vacuum behind the piston. To prevent this
we locate vacunm valves one on each side of
partition F, which will admit air into the cyl-
inder behind the piston until the inlet-port is
opened. These vacuum-valves x & are pref-
erably made to open: into the ports s §, so as
to be out of the way of the pistons, as shown
in Fig. 8, and they are of ordinary construc-
tion, being normally closed by the action of a

The operation of this.

coiled spring and opened by air-pressure from
the outside, as is well understood by those
skilled in the art. .

‘We claim as our invention and desire to se-
cure by Letters Patent—

1. Inasteam-engine, the combination, witha
steam-cylinder having a radial steam-tight par-
tition and a combined inlet and exhaust port
on each side of the partition, of a cylindrical
piston of smaller diameter than the cylinder,
vibrating in steam-tight contact with the pe-
riphery and the flat ends of the eylinder about
a movable pivot upon the partition, and vaec-
uum -valves controlling communication be-
tween each port and the external air, substan-
tially as described. . .

2. Inasteam-engine, the combination, witha
cylindrical steam-chest and two steam-cylin-
ders communicating with the same by ports,
of a combined expansion and reversing valve
consisting of a cylindrical plug fitted to the

‘steam-chest with V-shaped notches cut in its

ends, leaving two prongs at each end for con-
trolling the ports, a hand-lever for rotating the
valve to eontrol the admission of steam, and
an eccentric forautomatically reciprocating the
valve, substantially as deseribed.

3. In a steam engine, the combination of a
steam-chest and a pair of steam-eylinders com-
municating with the chest by suitable ports,
with a plug-valve fitted to the chest for rotat-
ing and reciprocating within the same to con-
trol the admission of steam, a reversing-lever
for rotating the valve, and an eccentric for au-
tomatically reciprocating the same, whereby
the cat-off and the direction of motion is con-
trolled by a single valve, substantially as de-
scribed.

In testimony that we claim the foregoing as
our own we affix our signatures in the presence
of two witnesses.

G. HILTON SCRIBNER.
WM. HECKERT.
‘Witnesses:
FLORENCE SORIBNER,
JAMES S. FITCH.
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