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"UNITED STATES

PatenTt OFFICE.

LOUIS K. CARNAHAN AND CHARLES S. CARNAHAN, OF McLOUTH, KANSAS.

'ROTARY STEAM-ENGINE.

SPECIFICATION formmg part of Letters Patent No. 598 906 da.ted Februery 15 1898.
Application filed April b, 1897 Seliel No. 630,743, (No model) ' |

To all whom it may concern:

Be it known that we, LoUIs K. CARNAHAN

and CHARLES S. CARNAHAN, of McLouth,

Jefferson county, Kansas, have invented cer-

tain new and useful Impr ovements in Rotary
Steam-Engines, of which the following is a
full, elear and exact deserlptlon referenee
bemﬂ' had to the accompanying dlawmﬂ‘s,
forming a part thereof.

Qurinvention relates to rotary engines,and

our objectis toproduce an engine of thls char-
acter which shall operate with a minimum of
friction and therefore of power and conse-
quently with an economical consumption of
fuel and comparatively small waste of steam.

A further obJeet of the invention is to pro-
duce a rotary engine wherein the steam ex-
erts a eenbinuous, direct, and expansive pres-
sure during the entire revolution and which
may be started in either direction or brought

to a state of rest by the shifting of a sin n‘le

lever. .

1o these ends the mventmn consists 1n
certain novel and peculiar features of con-
struction and combinations of parts, as here-
inafter described and claimed.

In order that the invention mey be fully
undelstood reference is to be had to the ac-
eompenymw drawings, in which—

Figure 1 represents a top plan view of a
10te1 y engine embodying our invention. Fig.
2 rep1esents a side elevation of the same.
Fig. 3 represents.a cross-section taken on
the line I1T I1I of Fig. 1. Fig. 4 represents a
vertical central station of the engine proper.
IFFig. 5 represents a section taken on the line

Y V of Fig. 4. Fig. G represents a perspec-

tive view of one of the rotary rings, provided
with the corresponding piston and a dog or
tooth.  Fig. 7 is a view to show more elea,rly

part of the reverse mechanism. Fig.8isan

enlarged section of the reverse end recipro-

cating slide-valves for one cylinder of the
Fig. 9is a seetlon ta,ken on the line

engine,
IX IX of Iﬂﬂ' S.

Tn the said drawings, 1 designates the base

of, the engine, provided, by preference with
three pelellel bearing - standards 2, and 35
designates a horizontal table or plate which
eonneete the middle standard with one of the
end standards.

4 designates a stationary shaft or axle of |

‘shaft or axle. |
ficient only to be journaled in the “middle

and one end standard 2 and is provided with
‘a gear-wheel 7 outward of said end standard,
| Whleh meshes continuously with a similar

'ehaft D,

' the engine, which extends 1onﬂ*1t11d1nally of

the base and is journaled in the customary

manner upon said standards.

5 designates a parallel shaft which is or
may also be jou rneled in SEle Standerds as
shown.

6 deswna,tes a third shaft parallel with
the others and arranged near the stationary
Said eheft 6 is of length suf-

gear 8 of equal diameter mounted upon the
Arranged upon or near the opposite
end of said shaft 5 is a larger gear-wheel 9,

55

60

‘and inward thereotf a wheel 10, by which mo- .

tion is transmitted through the medium of 7o
the belt 11 to the meehmerv (not shown) to

be operated.
Mounted rlﬂ'ldly upon the centlal shaft 6,

near each end, 1s a large cam-wheel, one be-

ing numbered 12 and the other 125, Each
of said cam-wheels is provided with an annu-
lar groove 13, which is offset in the shape of
a V, as at 14, the V-shaped offset of the
groove of one wheel being diametrically op-
posite the ofiset of the groove of the other
wheel. _
and located between the aforesaid cam-
wheels are the cam-wheels 15 and 15°, the

Wheel 12°,
provided with annular grooves 16, which are
offset at two points, as at 17, and are con-

nected by straight portions 18 said straight

portions being parallel with the main pOI‘thIl
of the grooves.

such length relative to their companion V-
shaped grooves, hereinbefore referred to, that
the apex of the latter are opposite the _m_1ddle

| of their straight portions 18, and the inclined
‘portions 17, where they join or merge into

the strawht portions 18, are in longitudinal

Mounted rigidly upon said shaft also

Sald offsets are arranged
dlemetrleelly opposite each other and are of

/5

80

former being companion to the cam-wheel -
12, while the latter is companion to the cam-
Sald cam-wheels 15 and 152 are

90

935

ehnement with the ;junetlon-pomts of the V-

shaped grooves with their main or body por-
tion, as ehown clearly in Kig, 2.

This rela-

J100

tion of course may be varied in some degree.

Mounted rigidly upon the end of the shafs

6, journaled in the central standard 2, is a
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belt-wheel 19, and 20 designates a belt con-
necting said wheel with the similar wheel 21
of the governor 22, of the usual or any pre-
ferred type, said governor being provided
with the customary valve 23 for regulating
the supply of steam accordingly as the load
on the engine is heavy or light.

The engine proper is constructed, by prei-
erence, in three sections—24. the middle sec-
tion and 25 the end sections—said sections
being secured rigidly together by bolts, as
shown in Fig. 5, (not numbered,) or in any
Said
sections are keved or otherwise rigidly se-
cured upon the shaft 4. The middle section
is provided in its opposite faces or sides with
annular grooves of equal diameter and ar-
ranged concentrically of the axis of sald shaft.
Seld orooves in cross-section are of semicir-

| euler form. Theendsections2) areprovided

in their inner faces with annular grooves of
equal diameter, form, and location as the
grooves of the inner section and form con-
jointly therewith the two cylinders or piston-
chambers 26 and 26*, as shown clearly in
Fig. 4. The sections are so turned in proc-
ess of construction that they donot meet out-
ward of said cylinders or piston-chambers,
and consequently form annular grooves 27,
as shown clearly in Fig. 4. Said grooves are
closed, however, to prevent the escape of
steam from the cylinders or piston-chambers

- by means of the similar expansive packing-
rings 28, which are segmental 1n cross-sec-

35

40

tion, so as to conform at their contacting
sides to the curvature of said cylinders or
chambers, so as to make a steam-tight joint
therewith, and are provided with annular
ribs 29, which completely fill the grooves 27,
hereinbefore referred to. Saild ribs at suit-
able points are each provided with one or
more dogs or teeth 30, which project out-
wardly for a purpose hereinafter explained.

Secured to the inner side of the rotary
packing-rings 28, at suitable points, are the
pistons 31, which are flattened where they

- eontact with the corresponding or inner sur-

50

6o

faces of said rings, but are rounded for the
remainder of their surfaces, soas to conform
to the shape of and completely partition the
cylinders or chambers 26 and 262 |

Vertically above and below 1ts axis the ¢yl-
inder~casiug is formed with the valve-cham-
bers 32, one of which intersects the cylinder
26 and the other the cylinder 26*, as shown
clearly in Fig. 4, and mounted to reciprocate
therein are the abutments 23 and 33%, respec-
tively, said abutments being designed as a
fulerum for the steam in its action upon the
piston. The abutment 33 is secured to the
end of the rod 34, and said rod carries at its
opposite end the antifriction-roller 35, which
is permanently located in the groove of the
cam - wheel 12. The ebutment 33% 18- also

mounted upon a rod 34, provided at its op-
posite end with a similar roller 35%, (see
dotted lines, Fig. 1,) engaging the groove 13 |

- the engine.

| of the cam-wheel 12%, said rod extending, by

preference, under the cylinder-casing and en-

tering the same from the opposite side, such

bemn‘ the most feasible and clearest way of
111118131311110‘ the same, as the rod of course
must not intersect the companion cylinder or
piston-chamber.

36 designates the wheel or rotary portion of
It is in the form of a cylinder,
by preference and encircles the casing com-
posed of sections 24 and 25. In order that it
may be properly and easily secured in posi-
tion, it is cast in sections, as shown in Ifig. 4,
1n order that the dogs or teeth 30 of the ro-
tary peekmw -rings 98 may be fitted easily in
the cavities or recesses 37, formed inter nelly
of said wheel, as shown cleally in Fig.
The sections of said wheel may be seemed
together in any suitable or preferred manner
and the wheels cast with the annular series
of cog-teeth 88. The encireling wheel is

therefore oeared to the rotary paekmﬂ* -TIngs .

carrying the piston, and because. prowded
with teeth it constitutes a gear-wheel, which
meshes with and 1s of the_seme dlemetel as
the gear-wheel 9, hereinbefore referred to.
(See Figs. 1 and 2.) '

39 and 39* designate, respectively, steam-
chests, which are located vertically above
and below the casing and are there secured
in any suitable or preferred manner.
steam-supply pipe 40 from the source of sup-
ply (not shown) leads to and from the eylin-
der 23 of the governor and communicates
with the blam_ch supply-pipes 41, connected
in turn to the upper and lower sides of the
steam - chests 39 and 389*, respectively, as
shown. Arranged inward of sald steam-

chests are the reverse-valve steam-chests 42

and 422, The former is connected by pipes
43 and 44 with the steam-chest 39, and the
latter, by means of similar pipes 43 and 44,

with the steam-chest 492,

45 and 46 designate pipes leading to thecyl-

inder-casing, the former communicating with .

the steam-port 47 of said casing and the latter
with the steam-port 48 of said casing. The

port 47 leads to the cylinder or plston -cham-

ber 26 to the right of the abutment 33 (when
viewed asin I‘w*s 3 and 5) and the port 48 to
a similar eylinder or chamber at an equal dis-
tance from and to the left of said abutment.
(See Fig. 5.) 45 and 46 designate similar
pipes leadmﬂ* from the steam- chest 42* to the
other eyhnder or piston-chamber 26*, the pipe
45 communicating with the port 47, commu-
nicating with said cylinder or chamber to the
left of the abutment 33*, (when viewed in the
direction referred to,) while the pipe 46 com-
municates with the port 48, communicating
with salid cylinder or plsten -chamber at an
equal distance from and to the rlnht of smd
abutment 332 -

49 deewnatee the exhaust- pipes for the
steam- cheets 42 and 42*. They communicate
with the same midway between the pipes 45
and 46 and are connected to the upwardly-
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extending exhaust-pipe 50 as shown elemly | In practice when the lever is thrown to the
1n Fig. 3.

51 and 51* designate the rempmeatory

- valves for the steam chests 39 and 389, respec-

10

L5

20

tively, and said valves, at the sides Where the
supply-pipes 41 enter, are formed with the

recesses or notches 52 so as to permit the
steam to enter and reach the pipes 43 or 44,

accordingly as they are opened or closed by
said valves.

ends the antifriction-rollers 54, engaging the
grooves 16 of the cam- wheels 15 and 15%,
They therefore reciprocate continuously
while the engine is in operation.

55 and 56 designate the reverse- WLIV@S
mounted in the steam chests 42 and 42°, re-
spectively. “‘'hey are each recessed in thelr
inner edges, as at 57, so as to bridge two of
the contwuous pipes of each of said steam-
ehests—-——-that 15 to say, so as to place in com-
munication with the exhaust-pipes either the
pipes 46, as shown in Fig. 4, or the pipes 45,
as shown in Fig. 8. When said valves are
adjusted to the positions shown in Fig. 4, the
engine is rotating in the direction mdlcated
by the arrow, I‘w 9, and the cam-wheels are

- rotating in the same direction.

30

35

40

45

50

The reverse-valves are provided Wlth stems

53, which are pivotally connected to the cor-

responding ends of the rock-levers 59 and 60,

sald levers being mounted pivotally upon the

upper and lower ends of the pivot-rod 61, car-
ried by the bracket 62, bolted or OthBIWISG
secured rigidly to the middle standard 2 of
the base.
18 provided with an arm. _

65 and 64 designate a pair of similar slide-
bars which are mounted one upon the other

and both upon the boss 65 of the table 3 of

the framework, and they are held in such po-
sition by means of the cap 66, secured to smd
base. |

67 design ates the controlling-leverof the en-

gine.
69 of the table and is connected by the link-

bars 70 and 71, respectively, to the slide-bars

63 and 64, 1espeet1vely Said leveris provided
with the customary spring-actuated dog 72

and with a grip-lever 73 to retract said dob |

74 designates a sector which is secured to
the table and is provided with the middle

notch 75 and theend notches 76 and 77. When
the dog engages the notch 75, the lever is in
its neutral position, the reverse-levers cut off

entirely the entrance of steam to the steam-
chests 42 and 42°, and the engine is conse-
quently in a state of rest.

the dog occupies the position shown in Fig. 6,

said reverse-valves occupy the posﬂmn bhOWIl
in Fig. 4, and the engine is rotating in the di-
rectlon indica ed by the arrow, Fig. 3. When
the lever is thrown so as to cause the engage-
ment of the dog with the notch 77, the pis-
tons of said reverse-valves are 1evelsed and

Sald valves are mounted upon
the rods 53, which carry at their opposite

Said standard also by preference

Tt is mounted, as at 68 upon the boss

When the lever is |
thrown to the position shown in full lines and

position shown in Fig. 1.it reciprocates the
bars 63 and 64 in opposﬂse directions and con-
sequently rocks the levers 59 and 60 oppo-
sitely, so as to move the levers 55 and 56 syn-
chronously in opposite directions,thelevers 55
and 56 being adjusted to connect the pipes 46
and 49. As soon as this operation takes place
the steam from the steam-chests 39 and 39°
rushes through the pipes 43 into the steam-
chests 42 and 42* and thence passes by way
of the pipes-45 to the cylinders or piston-
chambers 26 and 26*, respectively, via the
ports 47. The steam enters the cylinders be-
tween the abutments 33 and 33* and the pis-

tons of their 1espect1ve cylinders, and being

prevented from passing or expanding in one
direction by the abutments it necessarily

causes the pistons to rotate in the opposme-'
direction 1in sald cylinders.
The pistons are arranged quartering to eaeh |

other, and the same arrangement is carried
out with respect to the cam-wheels 12 and 12°
and 15 and 15*, respectively, as hereinbefore
stated, that the steam may always be acting
upon one piston or the other and for the
areater part of each revolution of the engine
upon both.

Referring partwulmly to Kig. 5, it will be
noticed that at the moment the plston 3] has
assumed the position shown and the steam
has ceased to act upon it the piston 31* in
the other eylinder has assumed the position

shown in dotted lines, same figure, and has

just begun to feel the "full for ce of the steam

entelmﬂ at the same time through the port

47 and expanding between said pist,on and
the abutment 33*, so that the pressure aupon
sald piston will carry the piston 31 from the
position shown in the figure referred to to

the opposite side of its port 47. In order

3,

75

80

Q0

95

I00

I0§

that said piston may reach such point, how-

ever, it is necessary that the abutment 33 be
moved out of the way, such movement tak-
ing place as the steam-supply through the
port 47 of the cylinder 26 is cut off, and it
must also resume the position shown at the
instant the piston passes the port 47 and the
steam again enters the cylinder. The cam-
wheels 12 and 15 are so arranged with re-
lation to the piston that_ just as the latter

reaches the point 1t occupies in Fig. 5 the
cam-wheel 15 has pulled the valve 51 forward

and therefore closed the pipe 43 to the pas-

sage of steam. At thesame instant that this.
takes place the- cam-groove of the wheel 12

engages the roller at the base of the V-shaped
portion and begms of course, to move the

right abutment 33 in the direction indicated
by the arrow in Fig. 4. By the time the roller
reaches the apex of said V-shaped groove the
abutment is completely withdrawn from the

c¢ylinder and at the same instant the piston
passes the abutment.

abutment the roller begins to descend the op-

Immediately the pis-
ton has cleared the intersection-point of the

I10

s

120

125

130

the engine 1omtes in the opposite dnectlon ‘I posite arm of the groove, and by the time it

-
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reaches its base or junction point with the | upon the shaft 6, in order that they may be

body of the groove the abutmentis completely

closed. At this instant also the roller 54 on

the stem of the valve 51 has completed the
passage of the straight portion 18 of the
orooved wheel 15 and traverses the inclined
portion connecting such end of the portion 18
with the main or body portion of the groove.
Immediately before the roller again engages
the main portion of the groove, and conse-
quently before the pipe 43 is again opened by
the piston 51, now moving back toward ifs
original position, (shown in Fig. 4,) the pis-
ton has passed the port 47 and 1s in position
to be again acted upon by the steam, as will
be readily understood.

The foregoing description applies equally
to the operation of the piston 31%, the cam-
wheel 12* for moving the abutment back and
forth, and the cam-wheel 15* for reciprocat-
ing the valve 51%. |

The exhaust-steam, when the engine 1s run-
ning in the direction indicated by the arrow,
Fig. 5, passes from both c¢ylinders through
the ports 48 and the pipes 46 into the reverse-
valve steam-chests 42 and 42°, respectively,
and escapes by way of the pipes 49 and pipe
50 in the customary manner. When theen-
gine is operating in the opposite direction,
the pipes 46 and ports 48 become the path for
the supply of steam to the engine, while the
ports 47 and the pipes 45 form the path of es-
cape for the exhaust-steam back to the re-
verse-valve steam-chests. IKrom sald steam-
chests it escapes through the pipes 49 and 50,
as before.

The governor of course acts to diminish or
increase the quantity of steam supplied to the
engine in the customary manner—that is to
say, when the load islightened the supply of
steam 1s proportionately smaller, and when
the load increases the steam-supply 1s in-
creased in a corresponding degree. |

Owing to the fact that it is absolutely es-
sential that the cylinders be perfectly steam-
tight and that the abutments when in place
shall effectually partition the cylinders, we
form recesses inward of said abutments and
fit snugly therein plates 78, which bear against

the inner edges of said abutments and are

held in such postition withayielding pressure
by meansof springs 79,in order thatany slight
wear of the abutments may be compensated
and that they may always bear squarely
against the inner or flat sides of the packing-
rings 28.

In practice the various steam-chests and

the engine at points through which the rods

34 project will be provided with the custom-
ary stuffing-boxes. (Not shown herein.)

- The various valve and abutment stems or
rods 53 and 54 will in practice be embraced
by suitable guides and supports, so that there

will be no possibility of their antifriction-roll-

ers becoming disengaged accidentally from
the grooves of the cam-wheels, and said cam-
wheels of course are mounted independently

independently adjusted when necessary.

3y providing a stationary shaft or axle and
casing it is obvious that there are no bearings
to wear, so as to require comparatively fre-
quent adjustments, as is necessary with the
rotary engine of the usual type—that is to
say, with a stationary shell or casing and a
rotary shaft and wheel journaled therein.
By our construction we also obviate any vi-
bratory movement of the engine as a whole,
and consequently its attendant objections.

By the arrangementof the pistons and cam-

wheels relative to each other it is obvious

that the steam not only exerts pressure upon
one or the other of the pistons for each com-
plete revolution of the engine, but that it will
be impossible for the engine to stop on dead-
center. As a result, no matterin what posi-
tions the pistons are in the cylinders the ad-
justment of the lever 67 from its internal or
central position in one direction or the other
will start and rotate the engine in a corre-
sponding direction, as will be readily under-
stood. -

Itis to beunderstood,of course,that various
changes may be made in the form, proportion,
and detail construction of parts, and also that
mechanical equivalents may be employed
without departing from the spirit and scope
or sacrificing any of the advantages of our
invention.

Having thus desceribed the invention, what
we claim as new, and desire to secure by Let-
ters Patent, 1s—

1. A rotaryengine, comprisinga stationary
casing suitably supported, composed of sec-
tions secured together, and provided with a
circular cylinder or piston-chamber, and an
external groove communicating therewith,
an expansive packing-ring fitting snugly in
said cylinder, having its inner side flattened
and provided at its outer side with an annu-
lar rib engaging said groove, a wheel encir-
cling the casing geared to said ring, a piston
partitioning the cylinder and secured to said
ring, and a reciprocating abutment partition-
ing the cylinder and contacting with the flat
or inner surface of the packing-ring when
performing its abutment function, substan-
tially as described.

2. A rotaryengine, comprising a stationary
casing suitably supported, composed of sec-
tions secured together, and provided with a
circular cylinder or piston-chamber, and an
external groove communicating therewith,
an expansive packing-ring fitting snugly in
said cylinder having its inner side flattened
and provided at its outer side with an annu-
lar rib engaging said groove, a wheel encir-
cling the casing geared to said ring, a piston
partitioning the cylinder and secured to said
ring, a reciprocatory abutment partitioning
the eylinder and contacting with the flat or
inner surface of the packing-ring when per-
forming its abutment function, and means
to hold said reciprocatory abutment with a
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y1eldm pressure against smd packing- ring,
substantially as descl ibed.

3. Arotaryengine, comprising a stationary
casing provided with a circular cylinder or
piston-chamber, having steam- ports, a piston

therein, a wheel encircling the casing and

geared to said piston, a reciprocating abut-
ment partitioning said cylinder at times be-
tween the steam-ports, a steam-chest con-
nected with the steam-supply, asecond steam-
chest, a palr of pipes connecting sald steam-

chests a pair of pipes conneetmo* the last- .

named steam-chest with the ports of the en-

- gine, an exhaust-pipe also communicating

with said last-named steam -chest, a slide-
valve in said last-named steam -chest, and
connecting the exhaust-pipe with one of the

pipes connected with the ports of the engine,
“and closing one of the pipes leading from the

first - named steam - chests, a I‘eCIPPOG&tIHU‘

valve in the
once in each revolution of the piston cuts off

- thesupply of steam to the eylinder,and means

3¢

35

40

45

55
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to shift the position of the valve in the other

steamn - chest and consequently reverse the

movement of the enﬂ'me substantmlly as de-
scribed.

4. Arotaryengine, comprlsmﬂ‘a casing pro-
vided with a plur&l number of circular cylin-
ders or piston-chambers provided with steam-
ports, & wheel encircling said casing, pistons
set at an angle to each other located in and
partitioning sald c¢ylinders and geared to said

wheel, reciprocating abutments arran-ged dia-

metrically opposite each other and between
the ports of and partitioning their respec-

tlve cylinders, a pair of reverse- -valve steam-

chests, pipes connecting the same with said

ports, exhaust-pipes leadmﬂ' from said steam-

ehesb, a second pair of steam-ehests connected

to the steam-supply pipe, a pair of pipes con-

necting said steam-chests with the reverse-
valve, slide-valvesinthereverse-valve steam-
chests cutting off the passage of steam through
one of the pipes leading to each of the other
steam-chests and (30111’160131110‘ one of the pipes
leading to each cylinder of their respective
exhaust-plpes and reciprocating valvesin the
other steam-chests, which once in each revo-
lution cut off the supply of steam to their re-
speetwe cylinders,substantially as described.
5. Arotaryengine, comprising a casing pro-
vided with a plm al number of circular cyhn-
dersor piston-chambers,provided with steam-
ports, a wheel encir clmﬂ' sald casing, pistons
set at an angle to each other located in and
par tltlonmg sald cylinders and geared to said

~wheel, reciprocating abutments arranged dia-

metrically opposite each other and between

the ports of and partitioninﬂ‘ their respec-

tive cylinders, a pair of reverse-valve steam-

- chests, pipes connecting the same with said

ports, exhaust-pipes lea,dmc-' from said steam-

chest, asecond pairof steam-chests connected
t0 the steam-supply pipe, a pair of pipes con-
necting said steam-chest with the reverse-

irst-named steam-chest which

;chests, .011t1;i1ig off the passage of steam
through one of the pipes leading to each of

the other steam-chests and eonneetmﬂ' one of

the pipes leading to each cylinder Wl’uh their-

respective e‘ihaust -pipes,reciprocating valves

in the other steam-chest, and means to auto-
matically and alternately operate said valves

so that the Supply of -steam to each cylinder
will be cut o

once in each revolution of the

5
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piston, but never from both pistons at the

same instant, substantially as described.
6. Arota,rj engine, comprising a casing pro-
vided with a pluml number of circular cylin-

ders or piston-chambers provided with steam-
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ports, a wheel encircling said casing, pistons

set at an angle to each other, located in and
partitioning smd cylinders and geared to said
wheel, reciprocating abu tments arranged dia-

.metmcally opposite each other and between

the ports of and partitioning their respec-

tive cylinders, a pair of roverse-valve steam-
chests, pipes connecting the same with said
ports, exhaubt-plpes leadmﬂ' from said steam-

chest, a second palrof f:team chests connected
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to the steam-supply pipe, a pair of pipes con-

necting said steam-chests with the reverse-
valve, Shde valvesin the reverse-valve steam-
chests, cutting off the passage of steam
th10UD'h one of the ports leading to each of
the other steam-chests and conneetmﬂ‘ one of

‘the pipes leading to each cylinder with their

respectwe exhaust-plpes reciprocating valves

‘in the other steam-chests, and means to auto-

matically and alterndtely operate sald valves
so that the supply of steam to. each cylinder
will be cut off once in each revolution of the
piston, but never from both pistons at the

| same instant, and to shift the abutments out
of the path of their respeetwe pistons during
| the time the supply of steam 1s cut off, Sub-
stantially as described. ~

7. Arotary engine, comprising a casing pro-
vided with a plural number of 011 cular cylm-
ders or piston-chambers provided with steam-
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ports, a wheel encireling said casing, plstons |

partitioning “said cylinders and ceared to said-

wheel, reciprocating abutments arranged dia-

metmcally oppOSIte each other and between

the ports of and pf:LI'tlthIllI]W their respec-

set at an angle to each other Jocated in and -

I15

tive cylmders a pair of reverse-valve steam-

chests, pipes connecting the same with said
ports, eﬁhaust -pipes leadmo' from said steam-
chests a second pairof steam-chests connected

to the steam—supply.pipe, a pair of pipes con-
necting said steam-chests with the reverse-
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valve steam chests,slide-valvesin thereverse- -

valve steam- ehests, cutting off the passage
of steam through one of the pipes leading to
each of the othel steam-chests and connect—

ing one of the pipes leading to the cylinder
- Wlth their respective exhau’sﬁ -pipes, recipro-

cating valvesin the other steam- chests,means
to automatlcally and alternately oper ate said
valves 8o that the supply of steam to each
cylinder will. be cut off once in each revolu-
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valve, shde valvesinthereverse-valve ste&m— g 131011 of the piston, but never from both pis-
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tons at the same instant, and to shift the | In testimon} whereof we affix our signa-

abutments out of the path of their respective | tures in the presence of two witnesses.

pistons during the time the supply of steam | L.LOUIS K. CARNAIHAN.

is cut off, and alever connected to the reverse- CHARLES S. CARNAHAN.
5 valves, whereby their positions may be re- Witnesses: | |

versed and the engine driven in the opposite . J. W. VANDRUTFT,

direction substantially as desecribed. '1 W. H. CLARK.
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