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To all whom it Nl CORCETTL:

Be it known that I, OLIVER CROMWE
JONES, of the United States Navy, a citizen
of the D nited States, and a resident of Phila-

delphia, in the county of Philadelphia and
State of Pennsylvania, have invented new

~and useful Improvements in Rotary Engines,
of which the following is a full e]ea,r-, and ex-

ach debulptlon

T'his invention relates to an engine of Lhe
general type known as “lotdly,"f" and by
means of the novel features of construction
and arrangement incident to my invention I
A1 enabled to drive the engine-shaft in either

direction and to utilize the steam force under

continuous impaect or by certain cut-off de-
vices to work the engine expansively for such
period of its operation as may be desired, all
of which will be fully bmun*ht out herein-
alter.

This specification is an emf_,b description of

claims define the actual scope thereof. |
Reference is to be had to the accompanying
drawings, forming a part of this specification,
1n which similar characters of reference indi-
cate corresponding parts in all the views.
IFigure 1 1s a cross-section taken through

the enﬂ*lue cylinder on the line 1 1 of Hiy. d

Fig. 2 is a sectional elevation on the line 2 9
of ng.- 3. g, 31s a section on the line 3 3
of Kig. 1. I‘Ig. 4 1s a view similar to I*]g.;.'l,

excepting that it shows a modified form of

the i].wem,ion. Ifig. 51s a section on the line
5 5 of IFig. 1, and Fig. 6 is a detail plan view
of the paglmm W]lth works against the trun-
nion-shaft of the rocking abutiments.
Referring to Figs. 1 to 3, 10 indicates the
l'li--LViI]g a sultable base 11, whereon
16 18 mounted.
cach side with offset portions 12, each di-

vided into uapper and lower parts by a cunrved

boxing 14, these boxings 1dlying in horizontal
alinement, as Fig. 1 best shows., 15 indicates

the engine-shafr, one end of which is mounted-

in a stafling-box. 16 on one eylinder-head and

the other end-of which 1S mounted in an elon-

cated box 17, eontaining the steamn-feed and
c¢ut-olf (_.levu,ea and Hult_dble packing, as will
be hereinafter fully desceribed. Mounted to

'0¢K 1n each boxiiiw 14 is a horizontal trun-

BLL

The cylinder is provided at

other two pipes 31 and 3
' of the other boxing 14.

its ends covered by exterior caps 19 on the
cylinder-heads. These caps contain bush-
ings 20, in which the ends of the shafts 18
turn. The shafts 18 each carry two abut-
ments 21, and these abutiments are capable of
swinging with the shafts from the position

shown at the left-hand end of Ifig. 1 down-

ward, so as to throw the upper abutmentinto
engagement with the engine-shaft and the
lower abutment into the offset 12, provided
therefor. Hach abutment 21 has formed
thereon a tatlpiece 22, and these tailpieces

-work in cavities 23, formed in the boxings

14. The parts 21 and 22 fit with their dges

steam-tight against the heads of the eylin-
ders and are provided with suitable packing

24, making steam-tight connections between
the parts, at the same time allowing the

movements of the abutments during the op-
eration of the engine. 25 indicates a packing-
strip which bears longitudinally against the
outer side of each trunnion-shaft 18, these
packing- .stl'ips being formed in two 'benr,t.ions,

a3 shown in Iigs. 5 .:Llld 0, with a spring 20
pressing them (met

Spll[]“f: 27 press " the
p(whmﬂ-btnpa 20 laterally against the trun-
nion-shafts.and 28 indicates cap-pieces which
set, in longitudinal openings in the boxings 14
to hold the parts removably in place. The

| springs 26 and 27 serve to hold the sides of the
packing-stripsections 25 againsithe trunnion-

shafts and also to press the sections longitudi-
nally, keeping their outer ends engaged with
the adjacent walls of the boxings 14, thus mak-
Ing steam -tight connection at all necessary
points.. Asshownin Fig. 1, packing-strips 29

with suitable springs or other devices behmd |
‘them to hold them in position, are arranged to
‘bear, respectively, against the tailpieces 25 of
the

abutments 21, thus elfecting steam-tight
connection between the tailpieces and the ad-
jacent walls of the boxings 14. In Figz. 1, 80
indicates poris leading, respectively, into the
chambers 23, and reference to Fig. 2 will
show branch pipes 91 and 32 leading to'these
ports 30. There are two pipes 32-and two
pipes 31.. One pipe 32 and one pipe 31 lead
to the ports 30 of one l‘)()xinw 14, while the
leaJd to th e ports a0
The plpeb 51 pass
from the steam- -pipe 53, and the pipes 32 pass

nion- Shfth 18, ptefel ably hollow and having | from Lhe steam -pipe 34. Dy these mieans
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fully-described hereinafter.

‘steam-pressure is supplied to the desired cav- |

ity 23 of the rear boxing 14, thus holding the
abutments yleldingly in normal position and
auntomatically returning them tosuch position
after the piston passes, all of which will be
The piston 36 18
located in the ¢ylinder, asshown best in Figs.
1 and 3, and its hub 35 is preferably formed
integral with theengine-shaft15. The piston

‘18 packed at its side edges against the heads

of the cylinder and at its outer edge against
the outer wall of the cylinder by means of
side packing-strips 37 and an end packing-
strip 38.
ward the packing-strip 38, and 40 indicates
springs pressing sidewise the strips 37. The
springs 39 should be of sufficient strength to
overcome the steam-pressurein the chambers
23, for a purpose which will be hereinafter
fully brought out. As the shaft and piston
turn within the ¢ylinder the piston (assuming

that it is moving in the direction of the arrow

shown atthe top of Fig. 1) will move past the
two pairs of abatments, rocking them as it
passes, and the abutments afterward return-
ing to their active position, as shown in said
view, by the steam-pressure within the cham-
hers 23.
spect to these parts will be hereinafter de-
scribed. The steam-pipes 33 and 34 lead from
a valve-casing 11, containinga four-way plug
42, 43 indicates the steam-feed pipe, and 14
the exhaust-pipe. . By proper adjustment of
this plug 42 the pipes 43 and 33 may be con-
nected and the pipes 54 and 44 connected, or
the pipe 54 may be connected with the pipe
43 and the pipe 33 with the pipe 41. Asshown
in Iig. 2, the steam-feed from the pipe 43 is
led to the pipe 33 and the exhaust-pipe 44 is
in connection with the pipe 34.
and 34 lead to the elongated box 17, and in
this box is placed suitable metallic packing
45, pressed by a spring or other device 46.

Between the groups of packing-rings 45 are
placed steam-chamber rings 47 and 48, these

chamber-rings being H-shaped in cross-sec-

tion, and the web or horizontal portions be-
ing perforated at various points along their

extent, as indicated in Fig. 2, and said cham-
ber-rings form two annular steam-chambers
between the box 17 and shaft 15. To these
chambers the pipes 33 and 34 lead, respec-
tively, the pipe 383 leading to the ring 47 and
the pipe 34 to the ring 48. . Formed in the en-

gvine-shaftare two ports 49 and 50, these ports

commaunicating, lespeetively, with the ¢ham-

. bers formed by the rings 47 and 48, and pass-

6o

jacent to the outer end thereof, are a number.

ing longitudinally through the engine-shaft,

.a,nd thence laterally into the piston, _after

which they diverge toward the sides of the
piston and open at-the opposite face thereof.
In each side or face of the piston, directly ad-

of ‘by-pass grooves d1, which are adapted to

‘permit the steam to pass from one side of one

of the abutments to the other during the time
that the end of

full and dotted lines in Fig

39 indicates springs pressing out-

~The action of the steam with re.

The pipes 33

. drawings.

sald abutment lies over the |

709,773

grooves.
tain functions of the apparatus and will be
fully described hereinafter. As shown by
. 2, each chamber
formed by the chamber-rings 47 ‘and 48 is pro-
vided with two cut-off shoes 52 in the cham-
ber438and 53 1in the chamber 47. 'T'hese shoes
according to the construction here shown are
arranged diametrically opposite each otherin
each chamber, and they are movable radially
therein, each shoe being provided with a stem
54, passing through the walls of the box 17
and connected with finger-cams 55, said fin-
ger-cams working on the outstde of the box
17. Springs 56 press the cut-off shoes nor-
mally against the shaft 15. In Fig. 2 the eut-
off shoes 52 and 53 are shown to be engaged
with the shaft; but by throwing any one of
the cams 55 l}he disengagement of the cut-off
shoes may he effected. The cut-off shoes bear
on the shaft 15, so that the ends of the ports
49 and 50 move, respectively, under the cut-
off shoes 52 and 53, thus opening and closing
the ports 49 and 50 as the shafs turns. Ac-

This operation is essential to cer-

760

75

30
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cording to the adjustment shown in the draw-

ings the plug 42 is turned to allow the live
steam to pass into the pipe 33 and chamber
47. Thisalso feedslive steamn to the pipes 31,
causinglive steam toenter the lower left-hand
chambel 23 and the upper right-hand chain-

ber 23. (See Fig. 1.) The pipe 34, being con-

nected with the chnmber 48,constitutes Lhe eX-

haust-pipe, and thereforethe branch pipes32.
have no live steam therein. The action of
the live steam in the said lower left-hand
chamber 23 and upperright-hand chamber 23
(see F'ig. 1) causes the left-hand abutments
21 to lie normally upward and the right-hand
abutments to lie normally downward. Now,
therefore, the steam passing from the pipe 35
and through the port 49 enters the eylinder at
the right-hana side of the piston, (see Fig. 1,)
causing said piston to turn in the direction
of the arrow. Without considering at the
present the action of the cut-off shoes 52 and
23 the operation of the other parts will be as
follows: The piston 36 in moving to the left
as described will pass beyond the end of the

. upper left-hand abutment, and the livesteam

will pass by the end of said abutment and
back of the same, this steam then pressing
the abutment downwa,ld toward the piston.
The piston will then engage the lower left-
hand abutment 21 and aided by the steam-

95
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105
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120

pressure above referred to will rock the abut- '

ments downward, thus allowing the piston to
pass, after which the steam-pressure in the
lower left-hand chamber 23 returns the left-
hand abutment to the position shown in the
- As the piston turnsinto the down-
ward position, or nearly opposite the position
shown in Fig. 1, the lower left-hand abut-
ment 21 in returning rides along the steam-
feeding face of the pl&IOI]—IhclE is tosay, the
face Into which the port 49 opens. As the
said abutment moves over the grooves 51 in
the sald feeding - face of the piston said
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grooves serve as by-passes for the steam from
the port 49, the steam passing downward
through the grooves around the ends of the
lower left hand abutment and into the space
behind said abutment, such space being
formed by the adjacent offt set 12. This steam
thus entered into said space presses upward
on the lower left-hand end abutment and ac-
celerates its return. The piston continuing
1ts movement disengages the left-hand ﬂbut-
ments and permits them to refturn to their
normal position, as shown in Fig. 1, the pis-
ton continuing its movement under the ac-
tion of the steam. As the piston moved from
the position shown in Fig. 1 the right-hand
abutments 21, acting under the pressure of
the steam in the upper right-hand chamber
25, were thrown downward, so that the upper
11{1‘]113 hand abutment 21 will bear against the
hub 35 of the piston. Then after t_he piston
has performed the movement above de-
scribed—that is to say, having cleared the
left-hand abutments—it moves against the
right-hand abutments in the same manner,
causing them to swing and allowing the pis-
ton to pass exactly as described with respect
to the left-hand abutments. It will be ob-
served that the by-pass grooves 51 are ar-
ranged in each face of the piston, so that
the grooves at one side work with one pair
of abutments and the grooves at the other
side work with the other pair of abutments.
During this action of the piston the exhaust-
steam 18 taken in continuously through the
port o0 and passed out into the chamber 48
and thence by way of the pipe 34 to the pipe
44. To reverse the engine, it is only neces-
sary to throw the plug 42 so as to connect the
pipe 43 with the pipe 34 and the pipe 33 with
the pipe44. The steam-feed then passesinto
the port 50 and the piston is turned to the
right in Ifig. 1. Simultaneously steam-pres-
sure from the branch pipes 31 is relieved and
transferred to the branch pipes 42. This
causes the steam-pressure to actin the upper
left-hand ehambel 23 and the lower right-
hand chamber 2
yieldingly in exaetly opposite positions fo
those before described. The operation un-
der this reversal is the same as that before
described, except as concerns the directions
taken by the moving parts.

The above ODeratlon takes no account of
utilizing the expansive force of the steam;
but by means of the cut-off shoes 52 and 53
the steam may be made to work expansively

- for any desired period of the operation of the

- engine.

6o

cover and uncover the feed-ports 49.

- Assuming the adJustment shown in
FIU‘S 1 and 2, the cut off shoes 52 being lo-
eated in the ethaust chamber 48 are inert
elements and may, if desired, be raised from
the active position shown through the medi-
um of the hand-cams 55, before described.

The shoes 53 in the chamber 47 should, how-

over, be allowed to bear on the shaft, and as
the shaft turns these shoes will alternately

2, and the abutments aleheld '

cut-off 1s e;

8

ing the time that the feed-port49 is uncovered
the steam is allowed to be fed into the eylin-
der and to act directly on the piston, and dur-
Ing the time that the feed-port 49 is covered
by one of the shoes 53 the steam-feed is cut
off and the steam is allowed to act expan-
sively. Kitherone orboth of the cut-oif shoes
02 or 53 may be used, according to the period
or periodsof expanbion desired, and these cut-
oif shoes may be made of any size or theymay
be made of adjustable sections, so as to vary
thelr size, thus varying the time at which the
fected and the time during which
1t 1s maintained. Shouid the engine be re-
versed, as has been described above the cut-
oif shc:nes 53 may be thrown out of _:a,ct,irou and
the shoes 52 be allowed to operate the same,
as described above with respect to the shoes
53. Irom the foregoing deseription it will be
seen that the form of engine above described
may be worked in either direction, and the
steam may be made to act directly or expan-
sively, as desired.

IFig. 4 illustrates a modified form of the en-
gine, in which but one abutment is provided
at each side of the cylinder instead of a pair
at each side. In this form of the engine the

cylinder 10* has at each side one offset por-
tion 12* and one boxing 14*. In each boxing

14*steam-chambers 23”“ are formed, the cham-

ber 25* of the left-hand boxing bemﬂ' at the
lower side and the chamber 232 of the right-
hand boxing beingatthe upperside. 21° indi-
cates the two abutmentsarranged one at each
side of the cylinder and carried on the rock-
ing trunnion-shafts 18*. Each abutment 212
has a tailpiece 22* working, respectively, in
the chambers 232, these parts 21% and 22* be-
ing sultably packed, as before deseribed.
The chambers 23* have ports 30* communi-
cating therewith, which supply steam-pres-
sure to sald chambers, thus holding the abut-
ments yleldingly in active position, as before
described. Packing-strips 25°
provided, as will be understood from the pre-
vious description.
a piston 56° formed thereon or fastened there-
to, and this piston is suitably packed at its
sides and outer end, as the drawings indicate.
This form of the engine is non-reversible, the
piston beingintended to turn continuously in
the direction of the arrow shown, and for this
purpose 1t is provided with a feed-port 49°
and an exhaust-port 50°, said ports leading
from the center of the engine-shaft and open-
Ing at opposite sides of the piston. . The feed-

-port 49* 18 the same as the port 49 in Figs. 1

to 6; but the exhaust-port 50* instead of ex-
tendnw toward the ends of the piston extends
latemlly outward at the hub 35* of the pis-
ton. As the steam passes into the eylinder

at the right-hand side of the piston it causes
the piston to turn, and as the exhaust-port
50" passes below the right-hand abutment 21°
such steam as may lie in the lower part of
the cylinder between the abutments will be
Dur- i exhausted, and thus no resistance will be of-

and 29 are

75
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fered tothe downward movement of the lower | to be reversed by throwing back the previ-

abutment,excepting the pressure of the steam
in the chamber 23%, which pressure may be

readily effected by the superior force of the
pressure in the piston. As thepiston moves
downward it throws back and passes the
left-hand abutment 21, and then the by-pass
groove 51% in the end portion of the piston at
its steam-feed side passes under the end of
the abutment as the abutment is returning.
This allows the steam to enter below the left-
hand abutment and to act thereon to accel-
erate its returning movement.
then goes on to the right-hand abutment,
when the same operation is performed, thus
causing a continuous rotary movement of the
piston. Ihavenotillustrated the steam-feed
and exhaust connections with the ports 492

and 50* nor the steam-pressure connections

with the ports 30*. These may be of any ap-
proved sort. - For example, they may be and
preferably are those shown in Figs. 1 and 6.
Alsocut-off devices may be employed to cause
the steam to work expansively. |

Various changes in the form and details of
my invention may be resorted to at will with-
out departing from the spiritof my invention.
Hence I consider myself entitled to all forms
of the invention as may lie within the intent
of my claims. - Among these changes it may
be noted (referring to Fig. 1) that either one
of the two pairs of abutments 21 and its ap-
purtenant parts may be dispensed with and
the engine made to operate with one pair of
abutments, in which case the steam will act
throughout the whole of the cylinder at all
times. The engine thus modified will be re-
versible, and it may be used with the same

cut-off as above described or, indeed, with

any cut-off to make it work expansively. The
same 18 true of the construction shown in
Fig. 4—that is to say, either one of the two

abutments therein shown may be dispensed

with, if so desired. According to the con-
struction here shown the abutments are
thrown back to allow the passage of the pis-
ton by direct contact of the piston with the
abutments. If preferred, a suitable cam or

other gear may be employed positively to

drive the abutments—that is, to drive them
backward at the proper periods to allow the
passage of the pistons; but it is preferable at
all times to return the pistons to active posi-
tion by the steam-pressures within the cham-
bers 23 and 23*, as explained hereinbefore.

If desired, the engine shown in Fig. 4 may be

modified by placing the two abutments so
that both will extend upward or both down-
ward, as contradistinguished from one ex-
tending upward and one downward, and com-
bining these parts with devices for holding
one or the other of the abutments in inactive
This will render the engine with
1ts two abutments reversible, the same as in
the construction shown in Figs. 1 to 6, such
operation being effected by using only one

The piston

ously-active abutment and throwing into ac-
tion the previously-inactive abutment.

Having thus described my invention, I
claim as new and desire to secure by Letters
Patent—

1. A rotary engine, comprising the combi-
nation with the cylinder and piston, of an
abutment mounted in the c¢yvlinder and a tail-
piece attached to the abutment and moving
therewith, the tailpiece lying in a chamber
in the c¢ylinder, means for supplying steam-
pressure to said chamber, and a packing de-
viee carried in the walls of the cylinder and

acting against the tailpiece, to keep the cham-

ber steam-tight.

2. A rotary engine, comprising the combi-
nation with the eylinder and piston, the for-
mer, having a chamber therein, of means
leading steam-pressure to said chamber, and
an abutment mounted to rock in the cylin-
der, sald abutment being directly opposite
the chamber and having a rigid and curved
part projecting from its pivoted end and ex-

tending into sald chamber, for the purpose

specified.

3. A rotary engine, comprising the combi-
nation with the ¢ylinder and piston, the for-
merhaving a chamber therein, of means lead-
Ing steam-pressure to said chamber, an abut-
ment mounted to move in the eylinder, said
abutment being directly opposite the cham-
ber and having a part extended thereinto, for
the purpose specified, and a packing carried
in the walls of the c¢ylinder and bearing
against said extended part of the abutment.

4. Inarotary engine, the combination with
the eylinder and piston, the former having a
chamber therein, of an abutment mounted to
swing, the pivoted end of the abutment being
adjacent to and opposite to said chamber, a
tailpiece rigidly secured to the abutment and

curved around the center of the swinging

movement thereof, said tailpiece projecting
into the chamber, and means for supplying
steam-pressure to the chamber.

5. Inarotary engine, the combination with
the cylinder and piston, the former having a
chamber therein, of an abutment mounted to
swing, the pivoted end of the abutment being
adjacent to and opposite to said chamber, a
tatlpiece carried by the abutment and curved
around the center of the swinging movement
thereof, said tailpiece projecting into the
chamber,means for supplying steam-pressure
to the chamber, and a packing carried in the
walls of the cylinder and bearing against the
convex side of the tailpiece.

6. Inarotary engine, the combination with
the cylinder and piston, the former having a
boxing therein and a chamber in the boxing,
of a rockable shaft mounted transversely in
the boxing, an abutment carried thereby op-
posite the chamber, a tailpiece attached to
the abutment and projecting into the cham-
ber,means forsupplying steam-pressure to the

abutment at a time and when the engine is | steam-chamber, and packing devices bearing
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respectively against the shaft and against the |

outer side of the tailpiece to ]{eep the said
chamber steam-tight.

7. Inarotary engine, the combination with
the cylinder and pIStOH the former having a
chamber therein, of an abutment mounted to

- swing in the eyhnder and lying opposite the

open end of the chamber, a curved tailpiece
rigidly secured to the pwoted end of the abut-
mentand projecting into the chamber to form
a moving wall thereof, and means for supply-

ing steam -pressure to said chamber.

8 Inarotary engine, the combination with

the eylinder and plston of an abutment ar-.

ranged to swing therein, and steam feed and
exhaust devices, the piston having a by-pass
groove arranged to permit the passage of the
steam past the abutment during the time that
the end of the abutment lies over said groove,
for the purpose specified. |

9. A rotary engine, comprising the combi-
nation with the piston and cylinder, of arock-
able shaft mounted therein, an abutment car-
ried on the shaft, a pa,ckmfr working against
the shaft, the p.—.lellilﬂ comprising two strip-
sections, a spring pressing said sections lon-
gitudinally from each other, and additional
springs pressing the strip-sections sidewise
against the shaft. |

10. Inarotaryengine,the combination with

- the eylinder and plston the former having a

35

A0

50

55

bo

boxing therein withan interior chamber open-
Ing iuto the cylinder, of an abutment mount-
ed to rock at the mouth of the chamber, a
tailpiece rigidly secured to the pivoted end
of the abutment and projecting against the
side walls of the chamber to keep the cham-
ber closed irrespective of the movements of
theabutment, and meansforsupplyingsteam-
pressure to the echamber.

11. Inarotaryengine,thecombination with

the ¢ylinder and piston, the former having a

boxing therein with aninterior chamber open-
ing into the c¢ylinder, of an abutment mount-
ed to rock at the mouth of the chamber, a
tailpiece rigidly secured to the abutment and
projecting against the side walls of the cham-
ber to keep the chamber closed irrespective
of the movementsof theabutment, and means
for supplying steam-pressure to the chamber,
the said tailpiece being curved around the
center of the swinging movement of the abut-

ment and the adjacent walls of the chamber

being correspondingly shaped.

12. Inarotary engine,thecombination with
the cylinder and piston, the former having a
boxingtherein with an interior chamber open-
ing into the cylinder, of an abutment mount-
ed to rock at the mouth of the chamber, a
tallpiece carried by the abutment and pro-
jecting against the side walls of the chamber

to keep the chamber closed irrespective of
the movements of the abutment, means for
supplying steam-pressure to the clmn_lber, the
sald tailpiece being curved around the center
of the swinging movement of the abuiment
and the adjacent walls of the chamber be-

ing correspondingly shaped, and a packing
device carried by the ceylinder and working
agalnst the convex orouter walls of the tail-
piece.

13. Inarotaryengine,the combination with
the eylinder and plston, the former having a
boxingtherein with an interior chamber open-
ing into the eylinder, of an abutment mount-
ed to rock at the mouth of the chamber, a
tailpiece carried by the abutment and pro-
jecting against the side walls of the chamber
to keep the chamber closed irrespective of
the movements of the abutment, means for
supplying steam-pressure to the chamber, a
rocking shaft mounted in the eylinder and
carrying the abutment, and packing devices
working with the shaft and with the tailpiece
to keep the said chamber steam-tight.

14. In a rotary engine, the combination of
a cylinder, a piston arranged to turn therein,
and an abutment mounted to swing in the
cylinder, for the purpose specified, the said
piston having a portleading through the side
thereof and a by-pass groove in said side at
the outer end thereof, said groove permitting
the steam to pass the abutment when the
abutment lies over the groove.

15. Arotaryengine, comprising a evlmder
2 piston arran ﬂ'ed to tul n thereln and having
a by-pass groove, an abutment working with
the piston, and means for applying steam-
pressure continuously to the abutment to re-

“turn 1t to normal position, the by-pass groove

permitting the passage of steam past the
abutment as it lies over the groove, whereby
to accelerate the return movement of the
abutment.

16. A rotary engine, comprising the combi-
nation of acylinder having a boxing with two
chambers therein, a rocking trunnion-shaft
mounted in the boxing between the chambers,
two abutments carried to rock with the shaft
and lying opposite the chambers, tailpieces
carried respectively by the abutments and
projecting into the chambers for the purpose
specified, and means for supplying steam-
pressure to either one of said chambers, and
a piston working in the eylinder and coact-
ing with the abutments.

17. A rotary engine, comprising the combi-
nation of a cylinder having a boxing with two
chambers therein, a rocking trunnion-shaft
mountedin the boxing between the chambers,
two abutments carried to rock with the shaft
and lying opposite the chambers, tailpieces
carried respectively by the abutments and
projecting into the chambers, for the purpose
specified, means for supplying steam -pres-
sure to either one of said chambers, a piston
working in the cylinder and coacting with
the abutmeuts, packing devices lylng against

the trannion-shaft to keep the said chambers

steam-tight from each other, and additional
packing deviees lying ag ainst the tallpieces
to keep the respective chmnberb steam-tight.

18. Inarotaryengine,the combination with

| the eylinder having an offset therein divided
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...——8ald shaft having |
formed therein and the steam-passages turn-
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by a horizontally-located boxing, said boxing
having two chambers formed therein and
opening into the cylinder, of a rocking trun-
nion-shaft mounted in the boxing intermedi-
ately said chambers, abutments carried on
the trunnion-shaft and movable therewith to

swing into the respective offsets of the cyl-

inder, tailpieces carried respectively by the
abutments and projecting into the chambers,
for the purpose specified, means for supply-
ing steam-pressure to either one of the cham-
bers as desired, and a piston working in the
cylinder and coacting with the abutments.

- 19. Inarotaryengine,thecombination with
the eylinder having an offset therein divided
by a horizontally-located boxing, said boxing
having two chambers formed therein and
opening into the cylinder, of a rocking trun-
nion-shaft mounted in the boxing intermedi-
ately said chambers, abutments carried on
the trunnion-shaft and movable therewith to
swing into the respective offsets of the cy-
linder, tailpieces carried respectively by the
abutments and projecting into the chambers,
for the purpose specified, means for supply-
ing steam-pressure to either one of the cham-
bers as desired, a piston working in the e¢yl-
inder and coacting with the abutments, a
packing-strip carried transversely at the end
of the piston, and aspring pressing said pack-
Ing-strip outward, whereby to effect steam-
tight connection with the eylinder and abut-
ments.

20. In a rotary engine, the combination of
a cylinder, an abutment mounted to swing
therein, a shaft mounted to turn in the cylin-
der, and a piston carried by the shaft within
the cylinder and coacting with the abutment,
sald shaft having longitudinal passages
formed therein and the steam-passages turn-
ing laterally into the piston and opening at
opposite sides thereof, the said abutment be-
ing in two parts standing at an angle to each
other and mounted at the middle to work in
the manner specified.

21. In a rotary engine, the combination of
a cylinder, an abutment mounted to swing
therein, a shaft mounted to turn in the eyl-
inder, a piston carried by the shaft within
the eylinder and coacting with the abutment,
sald shaft having longitudinal passages
formed therein and the steam-passages turn-
ing laterally into the piston and opening at
opposite sides thereof, and cut-off devices
workingovertheshaft to command the steam-
passages.

22. In a rotary engine, the combination of
a cylinder, an abutment mounted to swing
therein, a shaft mounted to turn in the cyl-
inder, a piston carried by the shaft within
the c¢ylinder and coacting with the abutment,
longitudinal passages

ing laterally into the piston and opening at
opposite sides thereof, and cut-off devices
working over the shaft tocommand the steam-
passages, said cut-off devices comprising

|

|
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shoes loosely engaged with the shaft to open
and close the steam - passages as the shaft
turns. - | _

23. A rotary engine having steam-passages
formed in the piston-shaft, and radially-mov-
able cut-off shoes loosely engaged with the
shaft to open and close the steam-passages as
the shaft turns.

24. Arotaryengine having steam-passages
formed in the piston-shaft, cut-off shoes
loosely engaged with the shaft to open and
close the steam-passages as the shaft turns,
and means for mounting the cut-off shoes to
allow their independent engagement with and
disengagement from the shaft.

25. Arotaryengine having steam-passages
formed in the piston-shaft, cut-off shoes
loosely engaged with the shaft to open and
close the steam-passages as the shaft turns,
and means for mounting the cut-off shoes to

allow their independent engagement with and
disengagement from the shaft, said means

comprising hand-cams attached to the shanks
of the shoes and working with a relatively
stationary support. |

20. In a rotary engine, the combination of
the engine-shaft having a steam - passage

‘therein, a gland in which the shaft turns, a

chamber-ring located around the shaft and
within the gland and communicating with the
steam-feed and with the steam-passage in the
shatt, and a radially-movable cut-off shoe lo-
cated in the chamber-ring and engaged with

| the shaft in the manner specified.

27. In a rotary engine, the combination of
the engine-shaft having a steam - passage
therein, a gland in which the shaft turns, a
chamber-ring located around the shaft and
within the gland and communicating with the
steam-feed and with the steam-passagein the
shaft, a cut-off shoe located in the chamber-
ring and engaged with the shaft in the man-
ner specified, and means for removably hold-
ing the cut-off shoe in engagement with the
shaft. |

23. In a rotary engine, the combination of
the engine -shaft having a steam - passage
therein, a gland in which the shaft turns, a
chamber-ring located around the shaft and
within the gland and communicating with the
steam-feed and with the steam-passage in the
shaft, a cut-off shoe located in the chamber-
ring and engaged with the shaft in the man-
ner specified, and means for removably hold-
ing the cut-off shoe in engagement with the
shaft, said means comprising a hand-cam con-
nected with the shank of the cut-off shoe and
working against the outer face of the gland.

29. In a rotary engine, the combination of
the engine-shaft having a steam - passage
therein, a gland in which the shaft turns, a
chamber-ring located around the shaft and
within the gland and communicating with the
steam-feed and with the steam-passage in the
shaft, and a cut-off shoe located in the cham-
ber-ring and engaged with the shaft in the
manner specified, the chamber-ring being H-
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shaped in cross-section and having its web |

pertforated to permit the passage of steam.

- 30. A rotary engine having a cylinder Pro-
vided . with chambers, abutments at the
mouths of the c]mmbus and each provided
with a curved tailpiece rigid therewith and
extending into the chambers a piston, a pis-
ton- shaft having two steam-passages, steam-
pipes communt :catmrt with the said passages,

and branch pmes leading from the stea,m- &
pipes to the said ehambers |

In testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses.

OLIVER C. JONES.
Witnesses: |

1. B. OWEN
JNO. M. RITTER.
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