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UNITED STATES PATENT OFFICE.

WILLIAM HUSTON- AND HENRY: N. WICKERSHAM, OF WILMINGTON, DELA.-
WARE, ASSIGNORS OF ONE-FOURTI THEIR RIGHIT TO WILLIAM G. PEN-

NYPACKER, OF SAME PLACE.

IMPROVEMENT IN ROTARY STEAM-ENGINES.

Spcmﬁmtmn forming part of Letters Patent No 205,868. dated July 9, 1878 ; application filed
- dJ fuumry 3, 18:8

To all whom vt may concern:

Beit known that-we, WILLIAM HUSTON and
HENRY N. WICKERSHAM of Wilmington, New
Castle county, Dela,ware have invented an
~ Improved Engine, of which the following is a
specification:

The object of our invention. is an engine pro-
vided with blocks or pistons and an interme-
diate abutment, constructed as fully desecribed
hereinafter, so that the reciprocating move-
ment of one will impart rotation to the other.

Our invention also consists in certain details

of the engine embodying the said pistons and |

abutments. |

In the drawings, Figure 1 is a perspective
view, showing one form in which the pistons
and abutment may be made; Figs. 2 to 5, dia-
ograms illustrating the operation Of the en ﬂ‘me,
1‘10 6, a lon ﬂ'ltudmal section of an operative
ennme I‘w 7, a plan view of Fig. 6; Fig. S,
- & tmnsvelse sectlon near the centel I‘1fr 9, a
transverse section through the cylmder and
shaft, showing the face Of a piston; and Figs.
10 ‘md 11, dmﬂrams 1lustrating modlﬁcamons

Before descmbmﬂ the engine in detail, we
will explain the 1)1111011)168 of its oper ‘LthIlS by
reference to the diagrams, Figs. 2 to 5, and
the perspective view, Fig. 1, in “which—

A représents an 'mnulal &butment shiding
on the enlargement B of a shaft, C, between
the blocks D D’ secured to the shaft each of
said blocks acting as a piston, and the two to-
gether constituting the plston of the engine.

The cmrespondmﬂ" ends of the 1)1.51:011 and
the abutment have each an equal number of
projections, a, and recesses x, the projections
having spiral or inclined ed%s or faces, each
of which is a a section of a true serew- thread
winding spirally areund the axis of the shaft.

In the present instance the pistons have

four (4) faces each, marked by -the letters ¢ .

¢!, &c and the abutment has four faces at

each end , marked by the letters d dt, &c. These
parts aTo relatively so adjusted that when the
abutment is bearing against one of the pistons,
Fig. 2, the point ¥ of each projection « of the
opposite end will be directly opposite and

nearly in contact with the point ¥’ of the pro-

jection of the adjacent piston.

The parts being m the position described,
and shown In Fig , and steam being admztt
ted between the faces ¢ d and between the cor-
respounding faces on the opposite side of the

“shaft, there will be a twofold action tending

to 1otfbte the pistons and the shaft in the (11

rection of the arrows 1: Tirst, the direct press-
ure of the steam on the faces ¢ Wll]. act to impart
the rotary motion to the piston, carrying the

t point ¥’ past the point y; second the abut-

ment will be forced in the dueetm]l of the ar-
row 2, and its inelined face d?, bearing against
the inclined face ¢! of the plstml D/, will act
as a wedge to aid in and continue the rotary
moftion of the shaft. As the abutment is car-
ried to the right, the extent to which the face
&, Tig. 3,18 exposed to the action of the steam
is 1ner easul and the direct action of the steam
on the face ¢ is gradually counterbalanced ;
but the increased area of the abutment result
ing from the exposure of the faces d°, Kig. 4,
which. shows the abutment turned one-four th
of a revolution, insures a corresponding in-
crease in the force with which the abutment
bears upon the piston D,

While the steam has thus acted between the
faces ¢ d on one side of the shaft the action in
like manner upon the faces ¢ & d*, I'ig. 4, on
the opposite side at the same end duplicates
the power applied, and exposes at one time
and continuously to the action of the steam
four changing faces equal in area to the area
of the end of the piston or abutment.

When the opposite end of the abutment has
been brought into full contact with the piston
D’, the steam is cut off from the chambers x at

| the left, and is admitted between the faces ¢t

2, Tig. 5, with precisely the same effect as
before except that the direct steam-pressure
18 upon the face ¢! and the wedge-like action
upon the piston D. During the entire series
of operations there is but an instant at the
end of each movement of the abutment that
the steam does not act to rotate the shaft, and
at no time is there a dead-center, or absolute
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resistance to the action of the steam, which | rings. To prevent the steam from passing in-

follows the continuous rotation of the shaft
without cessation or change in the direction
of 1ts motion.

The movement of the abutment on the face
of eithier piston is precisely that of a nut upon
the thread of a screw. IHence it is desirable
that each face shall be the seetion of a perfect
serew-thread; and it will be apparent that the
number of faces may be inercased or dimin-
ished, as may be desired, a face corresponding
to a single thread being shown in Iig. 10,

In the diagram and drawing above referred
to the points at opposite ends of the abntment
are on the same line:; but this is not material,
as the arrangement shown in IFig. 11 may be
used.

We will now proceed to deseribe the mode
of embodying the above-deseribed prineiples
of construction in an operative engine, refer-
ring to Figs. 1, 6, 7, 8, and 9, which show the
shaft, pistons, and abutment arranged within
a cylinder, I, consisting ot three portions, 7 /*
12 bolted together. Rotary motion of the
abutment is prevented by balls ¢ 1n slots ¢,
Iigs. 1 and 8, formed partly in the piston and
partly in the eylinder, the passage ot steam
from the chamber at one end of the eylinder
to the other being prevented by ring-packings
I around and within the abutment. In cham-
bers 1, opposite the pistons, are disks or rings
17, having openings arranged to form parts of
ports i i 2 %, (see Figs. 8 and 9, and dotted
lines, I'ig. 7,) all communicating with a steam-
chest, J, provided with a valve, K, shding
above the entrance to said ports and above
the exhaust-port i between them.  In the pis-
tons D 1) are ports we mt n2 %y IMgs. 1 and 9,
communicating each with one of the chambers
r, as shown in Iigs. 1 and 4, and a communi-

ation between the chambers on opposite sides
of the shaft 1s formed by transverse ports
n n'.

The parts being in the position shown 1n
Figs. 1, 6, and 7, steam will pass through the
ports ¢! m u to both the chambers . at the left
of the abutment, but cannot pass to the right,
as the ports m? n3 of the piston 1) are not
opposite the port # /.

When the shaft completes one-fourth a rev-
olution in the direetion of the arrow, Ihig. 1,
its rotation will close the outlet of the port
', and the port m? will be brought opposite
the port % from which the steam will pass
through the ports w2 and #/ to the chambers
at the right, between the faces d' ¢, I'ig. o,
while the steam will exhanst from the echam-
bers at the left through the ports », m, and i
to the exhaust-port .

By adjusting the valve K the motion 1s re-
versed.

In order to halance the shaft and its attach-
ments, steam 1s admitted freely to the eham-
bers w, so that the rings I' bear with equal
pressure at both ends, the steam passing to
the chambers « through openings s 1 the

ward when either port communicates with the

- exhanst, each port is provided with a valve,

t. which is closed by pressure within the cham-
ber e, but opens to admit steam to said eham.-
ber. A pin, w, or other projection prevents
the ring from turning.

It will be obvious that the principle of our

Cinvention mayv be embodied in various forms

of mechanism other than those described.
IFor instance, the abutment may be bolted to
the eylinder, so that the latter shall slide and
turn upon the stationary pistons, or the cyl-
inder may be stationary, and bolted to the
abutment, the pistons sliding and turning
within the eylinder.

It will also be apparent that air, water, or
other tluid may be used as a propelling-power.

We have not specified any application of
our improved engine, as it may be employed
in any cases where it 18 necessary to trans.
mit the power of a fluid under pressure, and
as some of the special applications will be
the subject-matter of separate applications for
patents,

We claim as our invention—

1. The combination, in an engine, of a pis-
ton and an abutment having corresponding
spiral faces, as deseribed, forming two or more
intermediate chambers, as set forth.

2, The combination, in an engine, of a pis-
ton and abutment havingspiral faces, arranged
as described, to aftord at all times a piston-
area equal to that of the entire end of the
abutment, as set forth.

3. The combination, in an engine substan-
tially of the character described, of the pis-
tons, abutment, and packings arranged to pre-
vent any communication between the cham-
bers at the opposite ends of the abutment,
substantially as specified.

4. The combination of the pistons and abut-
ments, construeted sanbstantially as set forth,
and ports or passages forming communications
throngh the pistons, with the chambers be-
tween the same and the abutment, as speci-
fied.

5. The ecombination of a piston and abut-
ment, construeted substauntially as described,
and device for preventing the rotation of the
sliding piece without interfering with 1ts re-
ciprocating movements.

6. The combination of a eylinder, a shaft,
carrving pistons, an intermediate reciprocat-
ing abutment, and ports for passing stecam
or other fluid to and from chambers between
the faces of the pistons and abutment, as set
forth.

7. The ecylinder I, its chambers ¢, and
slotted rings Iv, combined with the abutment
and pistons, substantially as specified.

8. The ecombination, with the revolving
blocks or pistons, of the rings or disks I, and
alves ¢, arranged to operate substantially as
set forth.

9. The combination of the rotating pistons,
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sliding abutment A, and balls g, for prevent- | names to this specification in the presence of
ing the rotation of the abutment, substantially | two subscribing witnesses.

as set forth. WILLIAM HUSTON.

10. In an engine constructed substantially | A - A
as described, the ports » #/, forming communi- HENRY N. WICKERSHAM.

cations between the chambers on opposite Witnesses:
sides of the shaft, substantially as specified. W. H. CORSE,
In testimony whereof we have signed our | GEORGE O’'NEILL.
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