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To all whom & may concern.:

Be it known that I, Wirriam C. SMALSTIG,
a citizen of the Ulllted States, residing at
Bloomington, in the county of MecLean and
State of 111111018 have invented certain new

and usetul Impmvements in Rotary Engines,

of winich the following is a speclﬁcatlon ref-
erence being had therein to the ACCOMPANy-
1ng drawings. -

M:T invention relates to 1mprovements in
rotary steam-engines, and pertains more par-
ticularly to th at class where several abut-
ments are used upon a single piston.

The object of my invention is to provide an
engine of this character in which the piston is
promdod with any desired number of piston-
heads provided with packing for engaging
the inside of the cylinder and 1‘013:11'}? abut-
ments geared to the engine-shaft and having
Openings or recesses therein in which the pis-
ton-heads are adapted to enter while passing
sald abutments. |

Another object of my invention is to pro-
vide a separate and independent steam-sup-
ply pipe on each side of all of the rotary abut-
ments, whereby the engine 1s reversed and
the valves for controlling tiie supply of steam
being linked together the supply of steam for
each side of the rotary abutment is sumul-
taneously operated for reversing tiie engine.

A stall further object of my invention is to
so arrange the inlet-ports or communications
between tie steam-chest and the cylinder
that the same can be opened for a longer pe-
riod of time for admitting more steam to the
cylinder in starting the engine and also in the
running of the engine when a heavyv load 1s

plhced on the engine.
In the accompanying drawings, Figure 1 1s

a perspective view of my impr roved engine,

showing the gearing for operating the several
rotsry abutments and the arrangement of
the levers for operating the exhaust-cocks
simultaneously with the inlet- -ports.  Iig. 2

is a side elevation looking from the dir ection-

carrying the steam-chest and showing the
lever-and-link connection for operating the
several valves simultaneously for reversing
the engine and operated by the same lever by
means of wnich the exnhaust-cocks are oper-
ated. Iig. 3 1s a vertical longitudinal sec-
tional view taken through tre evliﬂder Ifig.
4 is on enlarged side elevation sh owing the
steam-chest and the sliding valves therein
for increasing or decreasing the time that the
steam is admitted within the cylinder. Ifig.

' 5 1s a transverse vertical sectional view show-

ing the arrangement of the several rotary
abutments and the piston working in con-
junction therewith. -

Referring now to the drawings, 1 repre-
sents the base upon which 1s mounted the
cylinder 2, and said cylinder, as snhown, Is ar-
ranged 1n a vertical position on the base and
1S pY rovide d, as shown, on 1ts outer periphery
with the enlar oed portlons 4, which, as shown
are four in numbel but which may be of any
desired number, and in which are rotatably
mounted the abutments 5 and 6, which are
two 1n number, within each of said enlarged
portions.

Rotatably mounted within the said Gyhn—-
der 1s the rotary piston 7, which 1s formed of
an outer solid portion 8, which is of a diameter
less than'the diameter of the central bore 9 of

ston chamber 10 SUI‘I’OLlIldlIlC" the cylinder.
The sald piston, as shown, is prowded with
five piston-heads 11, Whlcn as shown, 1s one
oreater In number than there are pailrs of ro-
tary abutments and are arranged at equal
distances apart, and thus so pomtmned on the
piston 1n respect to the abutments and their
respective valves that one of sald piston-
heads 1s at all times in such a position when
the steam 1s admitted to the steam-chest that
1ts respective valve 1s open and that steam
will engage said piston-head and start the en-
gine, and thus the engine cannot possibly
st()p at any point wherein the engine cannot
be readily started. The outer ends of the
piston-heads, as shown, are provided with a
packing 13 at its sides and ends to form a
tight joint with the cylinder and prevent the
leahaﬂe of the steam from around the same.
The rotary abutments, as heretofore men-
tioned, are arranged in pairs and have their

outer ends extending through the cylinder-

head 14 and mrrymﬂ oears 14, which are
adapted to mesh with the lar o ﬂ'ear 15, car-
ried by the piston-shaft 16, and the o‘ea,rs are
so proportioned in size t. hat the rota: ry abut-
ments are timed to rotate, as hereinafter
more fully described. The said piston-shaft
16 at 1ts outer end is prowded with the usual
balance-wheel 17, and the opposite end 18 of
the piston-shaft extends through the cylinder-
head 19 and carries the valve mechanism,
whichwill also be hereinafter described. The
sald abutments 5 and 6 are each provided
with a cut-away portion 20, into which the

| piston-heads 11 are adapted to pass, and the

the cylinder, thus leaving the steam-expan-
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abutments are, as heretofore described, so
ceared to the engine-shaft that the sald open-

ing is in 1ts proper position to recelve 1ts re-

spective piston-head and to be rotated as the
piston-head travels forward. The position-
ing of the rotary abutments in pairs, as
shown, is such that as the piston-head passes
from the opening of one abutment 1t passes
into the opening in the companion abutment,

and thus the space between the two abut--

ments is prevented from receiving any steam
whatever, and the two abutments necessarily
form a tighter connection than one and not

- only prevents the leakage of exhaust-steam,

20

but also of live steam. The said abutments
are so geared to the shatt that they rotate at
the same rate of speed as the piston, and thus
there is no grinding between the abutments
and the piston. -

The enlarged portions 4 of the cylinder ad-
jacent their connection with the main portion
of the cylinder are provided with transverse

- steam-passages 23 and 24, which have in

30

communication therewith the inwardly-ex-

tending passages 25, which communicate with

the steam-space 10 around the piston, and
through which the steam 1s admitted thereto.
The said communication 25 extends obliquely
inward toward the rotary abutment, and
thus admits steam to the space 10 at a point

- very close to the abutment, thus giving as
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large a steam-chamber as possible for the ex-
pansion of the steam. - The outer ends of the
passages 23 and 24 extend through the cylin-
der-head 19 and have 1n commumecation
therewith the steam-supply passages 23" and
24/ leading from the steam-chest on tihe out-
side of the cylinder-head. Thesaid passagesin-
termediate their connection with the cylinder
and steam-chest are provided with a turning-

lug 25, by means of which the steam 1s cut
off from said passages. Thesaid turning-plugs
are each provided with an operating-lever 28,
which are so connected together by links 28,
which are operatively connected to the 1nter-
mediately-pivoted lever 29, which is adapted
to operate sald links and necessarily operates
the turning-plugs through the medium of the
links. The said turning-plugs and their re-
spective levers are so arranged that all of the
plugs on the left of the rotary abutments are

opened when the lever is swung 1n one direc-

55

tion and the valves on the opposite side are
closed and when the lever 1s swung 1n the
opposite direction the valves are opened and
closed in just the reverse direction, and thus

the engine is readily reversed.

60
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- The end of the shaft 18 of the piston, as be-
fore described, projects through the cylinder-
head 19, and, as shown, the steam-passages
23" and 24/, carrying the valves 25, are on the
outside of the cylinder-head and carried
thereby. Carried by said cylinder-head on
the outside of the cylinder 1s a steam-chest

30, which is of a circular box-like form and 1s |
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provided at its center with the steam-inlet

supply-pipe 31, which enters the center there-
of and is provided with a turning-plug 32,
which is adapted tocut off the steam for stop-
ping the engine. The said steam-passages
leading from the cylinder to the steam-chest,
as shown, have their inner ends curved, as
shown at 33, opposite the steam-chest, and,
as shown, each pair of inlets are turned or
curved in opposite directions, which 1s for the
purpose now to be described. Each of said
steam-passages is provided with two open-
ings 34 and 35, the opening 34 being adjacent
the outer periphery of the steam-chest, while
the opening 35 is at the inner ends of the

| curved portion 33 of the steam-passage, thus

bringing the same out of a radial line with the
opening 34, hereinafter described. '
Rotatably mounted within the steam-

| chest upon the shaft 18 is a rotary valve 35,
which is in the form of a disk and normally

closing the ports 34 and 35. The said valve
is provided at or adjacent its outer periphery
with the openings 37, which are adapted to
register with the openings 34 adjacent the

outer periphery of the steam-chest, and thus

the steam is admitted to the cylinder and
cut off. The positioning of said openings in
the valve is such in respect to the piston-
head that the respective head has just passed
the inlet-opening in the cylinder when the

70

75

8o

Qo

95

respective opening in the valve registers with

its opening 34, and the steam passes through
the passage 18 into the cylinder and works
against the piston-head. The said rotary
valve 36 is provided with a series of openings
38, arranged circumferentially around the
shaft on the inside of the openings 37, and
each. of said openings i1s provided with a
slideway 39, in which is radially shidable the.
oates 40, which when in their normal outward
position close the openings 38, and said open-
1ngs 38 register with the openings 35 1n the
inner curved ends of the passage-ways 23.
The inner ends of said sliding gates 40 have
links 41 pivotally connected thereto, and said
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links are pivotally connected at their outer

ends to a sleeve 42, which is slidably mount-
ed upon the shaft 18 of the piston. The said
sleeve 42 is keyed upon the shaft, thus ro-
tating with the rotary valve, and thus the
links and the sliding gates are held in their
normal positions in respect to the sleeve.
The said sleeve being slidably mounted upon
the shaft, it will be readily seen that inward
movement of the sleeve will move the sliding
cates 40 outward and close the openings 37.
The outer end of the sleeve 42 1s provided

with a radially-extending flange 43, which 1s

adapted to pass within the outer bifurcated
ends of the arms 44 and 45, which are rigidly
carried by a rock-shaft 46, which 1s mounted
within the steam-chest, and thus the rocking
of said shaft throws the sleeve in or out and
opens or closes the inner series of openings
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for allowing the steam to pass from the

steam-chest into the steam-passages to the
cylinder. The outer end of the rock-shatt 46
extends through the steam-chest and 1s pro-
vided with an operating-lever 48, which
works in a guide 49, carried by the outer face
of the steam -chest and is provided with
means for holding the lever in its adjusted
postion.

The normal operation of the engine In run-
ning is the passage of the steam through the
outer series of openings in the steam-chest
into the passages 23 and to the engine-cylin-
der to the proper side of the abutment, ac-
cording to the direction that the engine 1s
running, which is governed by the lever

which opens and closes the proper passage-

ways. In starting the engine or whenever
an extra load is placed upon the engine the
lever 48 is swung in the direction indicated
by the arrow, which moves the sleeve 42 out-
ward on the shaft and draws the sliding gates
40 inward and exposes the opening 34’, and
thus it will be seen that the openings 35
communicating with the steam-passages be-
ing a slight distance to one side of the open-
ings about the time when the openings 35 are
being closed by the rotating valve the open-
ings are in communication with the openings
347 in the rotary valve and more steam 1s ad-
mitted to the engine-cylinder, which greatly

“increases the power of the engine and which
provides means whereby such increased sup-

ply of steam can be shut off at any time and
the engine run under its normal operation.

The cylinder on the opposite end {from that

carrying the steam-chest is provided with a
series of exhaust-cocks 50, which are in com-
munication with the steam-space 10 around
the cylinder and, as shown, are equal in num-
ber to the steam-supply passages and oppo-
site the same. The said cocks have con-
nected thereto the links 51, which are con-
nected to the intermediately-pivoted lever
52, which is provided with the arm 53, which

extends upwardly over the cylinder and 1s |

connected to the intermediately-pivoted le-
ver 39, and thus the levers are rigidly con-
nected so that they may be operated to-
cether. Said arm 53 is provided with an up-
wardly-extending operating-lever 54, which
works against the segmental bar 55, carried
by the upper end of the cylinder. The said

exhaust-ports are so arranged 1n respect to-

the inlet-cocks that one inlet and one ex-
haust between each pair of rotary abutments
is opened, so that the steam is passing 1 at
one end and out at the opposite end when the
steam 1s running in either direction.

Having thus described my invention, what
I claim, and desire to secure by Letters Pat-
ent, 1s—

1. A rotary engine, comprising a cylinder,
rotary abutments arranged 1n pairs, steam-

abutments, and a rotary piston within the

cylinder and having piston-heads carried
thereby.

2. A rotary engine, comprising a cylinder,
rotary abutments arranged in pairs and hav-
ing recesses in their outer periphery, steam-
supply openings in opposite sides of each.
pair of abutments, a rotary piston within the
cylinder, piston-heads carried thereby, and
adapted to enter said recesses in their outer
periphery.

- 3. A rotary engine, comprising a cylinder,
a piston therein, rotary abutments arranged
in pairs and geared to the piston, said abut-
ments having recesses therein, steam-sugpply
pipes in communication with the cylinder on
opposite sides of each pair of abutments and

niston-heads carried by the piston and adapt-
ed to enter the recesses in the abutments to
pass the same. |

4. A rotary engine, comprising a cylinder,
a piston therein, a steam-chest in communi-
cation with said cylinder, a rotary valve
within the steam-chest and having two open-~
ings radially arranged, and means for closing
the inner opening. _

5. A rotary engine, comprising a cylinder,
a piston therein, a steam-chest in communi-
cation with said cylinder by two ports, a ro-
tary valve within the steam-chest and having
two openings communicating with the open-
ing in the chest, and outwardly-shiding gates
carried by the valve for closing the inner
opening for admitting steam to the cylinder
{or a longer or shorter period of time.

6. A rotary engine, comprising a cylinder,
a piston therein, a steam-chest in communi-
cation with said cylinder by two ports ar-
ranged out of a radial line, a rotary valve
within the steam-chest and having two open-
ings radially arranged, and outwardly-slid-
ing gates carried by the valve for closing the
inner opening for admitting steam to the cyl-
inder for a longer or shorter period of time.

7. A rotary engine, comprising a cylinder,
a rotary piston therein, rotary abutments en-
caging the outer periphery of the piston and

‘oeared to the piston, piston-heads carried by

the piston, a rotary valve for controlling the
supply of steam to the cylinder, two series of
radially-arranged openings carried by the
valve and communicating with the steam-
supply pipe, and means carried by the valve
for closing or opening one of said series ot
openings, whereby the supply of steam 1s In-
creased or decreased.

S. A rotary engine, comprising a cylinder,
a rotary piston therein, rotary abutments en-
caging the outer periphery of the piston, pis-
ton-heads carried by the outer periphery of
the piston, a steam-chest carried by the cyl-
inder, steam-supply pipes in communication
with the cylinder at one end and the opposite
ends of said pipes having two communica-

65 supply openings on opposite sides of said i tions out of a radial lihe, a rotary valve in
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sald steam-chest and having two series of
openings therein, and means carried by said
valve for opening or closing one of said series
of openings. .

9. A rotary engine, comprising a cylinder,
a rotary piston therein, a steam-chest carried
by the cylinder, steam-pipes connecting the
cylinder and the steam-chest, said pipes hav-
Ing two communications with the steam-

chest, a rotary valve in said steam-chest and

having two series of openings communica-~

ting with the openingsin the steam- pipe, and

means carried by said valve for opening or
closing one of said series of openings in the
valve. .

10. A rotary engine, comprising a cylinder,

a rotary piston therein, a steam-chest carried

by the cylinder, steam-pipes in communica-
tion with the cylinder, said pipes having two
communications with the steam-chest, a ro-
tary valve in said chest and closing said open-

ings, said valve having two series of openings

communicating with the openings in the
steam-pipes, and sliding gates adapted to
open or close one of said series of openings,
whereby the length of time of the admission
of steam is changed.

11. A rotary engine, comprising a cylinder,
a rotary piston therein, piston-heads carried

by the piston, rotary abutments carried by

the cylinder and arranged in pairs, and hav-
mg recesses therein to receive the piston-

head to allow the same to pass, steam-sup-

40
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ply pipes in communication with the cylin-
der on each side, of said pair of abutments,
and means for admitting steam to either side
of each pair of abutments for reversing the
engine. '_

12. A rotary engine, comprising a cylinder,
a rotary piston therein, piston-heads carried

by the piston, rotary abutments carried by

the cylinder and arranged in pairs and hav-

ing recesses therein to allow the pistons to

pass, steam-supply pipes in communication
with the cylinder on opposite sides of each
pair of abutments, valves controlling said
pipes, and links connecting said valves and
adapted to close the valves on one side of all
of the pairs of openings and open the valves
on the opposite side or vice versa.

13. A rotary engine, comprising a cylinder,

- a piston therein, piston-heads carried by the

piston, rotary abutments arranged in pairs

- and geared to the piston and having recesses

55
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therein for allowing the piston-heads to pass,
steam-supply pipes in communication with
the cylinder on both sides of each pair of
abutments, valves controlling said passage-
ways, links connecting the valves, and so ar-
ranged that one passage-way for each pair of
rovary abutments is open and one closed.

14. A rotary engine, comprising a cylinder,

a piston therein, piston-heads carried by the

piston, rotary abutments arranged in pairs
and geared to the pidton and having recesses

825,770

therein for allowing the piston-heads to pass;
steam-supply pipes in communication with
the cylinder, a steam-chest carried by the

cylmder and in communication with the said -

suppiy-pipes at two points, a rotary valve in
the steam-chest and having two series of
openings registering with the communica-

tions with the supply-pipes, and sliding

gates carried by the rotary valve and adapt-
ed to close one of said series of openings,
whereby the steam-supply to the cylinder is
increased or decreased.

15. A rotary engine, comprising a cylinder,
a piston therein, piston-heads carried by the
piston, rotary abutments within the cylinder
and having recesses to allow the piston-heads
to pass, a steam-chest carried by the eylinder,
pipes in communication with the cylinders
and having their inner ends curved and hav-
ing two series of openings circumferentially
arranged and out of a radial line with each
other, a rotary valve within the chest and
closing said openings, said valve having two
series of circumferentially-arranged openings
adapted to register with the openings in the
pipes, and sliding gates carried by the rotary
valve and adapted to close the inner series of
openings carried by the valve. .

16. A rotary engine, comprising a cylinder,

a piston therein, piston-heads carried by the

pisten, rotary abutments within the cylinder
and having recesses to allow the piston-heads
to pass, a steam-chest carried by the cylinder,
pipes In communication with the cylinder on
each side cf the abutments and having their
mner ends curved and having two series of
openings circumferentially arranged and out
of a radial line with each other, a rotary valve
within the chest and closing said openings,
sald valve having two series of circumferen-
tially-arranged openings arranged in a radial
line, whereby one of said series of openings
registers with one series in the chest, and
sliding gates carried by the rotary valve and
adapted to close the inner series of openings
carried by the valve, links conhected.to the
gates and having their outer ends connected
to a sleeve slidably mounted upon the en-
gine-shaft but held against rotation, and
means carried by the sleeve for sliding the
same on the shaft, whereby the gates are
moved 1 or out over said openings.

17. A retary engine, comprising a cylinder,
a piston therein, a steam-chest having two
series of circumferential commiunications
with the cylinder out of a radial line, a rotary
valve within the chest and having two series
of radially-arranged openings communicat-
ing with the openings in the chest, and means
carried by the valve for closing the inner se-
ries of openings. |

18. A rotaryengine, comprising a cylinder,
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a piston therein, a steam-chest having two

series of circumferential communications
with the cylinder out of a radial line, a rotary
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valve within the chest and having two series
of radially-arranged openings communicat-
img with the openings in the chest, and slid-
ing valves carried by the valve for closmo the
mner series of openings.

19. A rotary engine, comprising a cylinder,

a piston therein, a steam-chest having two
series of clrcumferentlal openings out of a ra-
dial line, pipes leading from the cylinder to
the outer series of openings and ha,vmﬂ‘ their
lower ends turned laterally and 1 communi-
cation with the inner series of openings, a ro-

tary valve within the chest and having two
series of radially-arranged openings &dapted
to alternately register with the two series of
openings In the steam-chest, and sliding
valves carried by the rotary valve for closmg
the 1nner series of openings.
In testimony whereof T athix my signature
In presence of two witnesses.
WILLIAM C. SMALSTIG.
Witnesses:
Russerr. M. ANDERSON,
Frep L. JOoHNSON.

D

I§




	Drawings
	Front Page
	Specification
	Claims

