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UNITED STATES PATENT OFFICE. 

LOUIS K. CARNAHAN AND CHARLESS. CARNAHAN, OF MCLOUTH, KANSAS. 

ROTARY STEAM - ENGINE. 

SPECIFICATION forming part of Letters Patent No. 598,906, dated February 15, 1898. 
Application filed April 5, 1897. Serial 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 Improvements in Rotary 
Steam-Engines, of which the following is a 
full, clear, and exact description, reference 
being had to the accompanying drawings, 
forming a part thereof. 
Our invention relates to rotary engines, and 

Our object is to produce an engine of this 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 object of the invention is to pro 

duce a rotary engine wherein the steam ex 
erts a continuous, 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 single 
lever. 
To these ends the invention consists in 

certain novel and peculiar features of con 
struction and combinations of parts, as here 
inafter described and claimed. 

In order that the invention may be fully 
understood, reference is to be had to the ac 
companying drawings, in which 

Figure 1 represents a top plan view of a 
rotary engine embodying our invention. Fig. 
2 represents a side elevation of the same. 
Fig. 3 represents. a cross-section taken on 
the line III III of Fig. 1. Fig. 4 represents a 
Vertical central station of the engine proper. 
Fig. 5 represents a section taken on the line 
WW of Fig. 4. Fig. 6 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 clearly 
part of the reverse mechanism. Fig. 8 is an 
enlarged section of the reverse and recipro 
cating slide-valves for one cylinder of the 
engine. Fig. 9 is a section taken on the line 
IXIX of Fig. 8. 
In the said drawings, 1 designates the base 

of the engine, provided, by preference, with 
three parallel bearing-standards 2, and 3 
designates a horizontal table or plate which 
connects the middle standard with one of the 
end standards. 
4 designates a stationary shaft or axle of 

the engine, which extends longitudinally of 
the base and is journaled in the customary 
manner upon said standards. 

5 designates a parallel shaft which is or 
may also be journaled in said standards, as 
shown. 

6 designates a third shaft parallel with 
the others and arranged near the stationary 
shaft or axle. Said shaft 6 is of length suf 
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, 
which meshes continuously with a similar 
gear 8 of equal diameter mounted upon the 

Arranged upon or near the opposite shaft 5. 
end of said shaft 5 is a larger gear-wheel 9, 

be operated. 
Mounted rigidly upon the central shaft 6, 

ing numbered 12 and the other 12. 
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 offset of the groove of the other 
wheel. 
and located between the aforesaid cam 
wheels are the cam-wheels 15 and 15, the 

Mounted rigidly upon said shaft also 

55 

and inward thereof a wheel 10, by which mo 
tion is transmitted through the medium of 7o 
the belt 11 to the machinery (not shown) to 

near each end, is a large cam-Wheel, one be-, 
Each 75 

former being companion to the cam-wheel 
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 portion 
of the grooves. Said offsets are arranged 

such length relative to their companion V 
shaped grooves, hereinbefore referred to, that 
the apex of the latter are opposite the middle 
of their straight portions 18, and the inclined 
portions 17, where they join or merge into 
the straight portions 18, are in longitudinal 

shaped grooves with their main or body por 
tion, as shown clearly in Fig. 2. 
tion of course may be varied in some degree. 
Mounted rigidly upon the end of the shaft 

6, journaled in the central standard 2, is a 

12, while the latter is companion to the cam 
Said cam-Wheels 15 and 15 are 

diametrically opposite each other and are of 

alinement with the junction-points of the V 
This rela 
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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 pref 

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 
other suitable or preferred manner. Said 
sections are keyed 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 said shaft. 
Said grooves in cross-section are of semicir 
cular form. The end sections 25 are provided 
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 do not 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 in cross-sec 
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 
there with, and are provided with annular 
ribs 29, which completely fill the grooves 27, 
hereinbefore referred to. Said 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 
contact with the corresponding or inner sur 
faces of said rings, but are rounded for the 
remainder of their surfaces, so as to conform 
to the shape of and completely partition the 
cylinders or chambers 26 and 26. 

Vertically above and below its axis the cyl 
inder-casing 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 33 and 33, respec 
tively, said abutments being designed as a 
fulcrum 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 abutment. 33 is also 
mounted upon a rod 34, provided at its opt 
posite end with a similar roller 35, (see 
dotted lines, Fig. 1,) engaging the groove 13 

of the cam-wheel 12, said rod extending, by 
preference, under the cylinder-casing and en 
tering the same from the opposite side, such 
being the most feasible and clearest Way of 
illustrating the same, as the rod of course 
must not intersect the companion cylinder or 
piston-chamber. 

36 designates the wheel or rotary portion of 
the engine. 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 Fig. 4, 
in order that the dogs or teeth 30 of the ro 
tary packing-rings 28 may be fitted easily in 
the cavities or recesses 37, formed internally 
of said wheel, as shown clearly in Fig. 5. 
The sections of said wheel may be secured 
together in any suitable or preferred manner 
and the wheels cast with the annular series 
of cog-teeth 38. The encircling wheel is 
therefore geared to the rotary packing-rings. 
carrying the piston, and because provided 
With teeth it constitutes a gear-wheel, which 
meshes with and is of the same dial meter 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 

75 

95 

and below the casing and are there Secured 
in any suitable or preferred manner. The 
steam-supply pipe 40 from the source of Sup 
ply (not shown) leads to and from the cylin 
der 23 of the governor and communicates 
with the branch supply-pipes 41, connected 
in turn to the upper and lower sides of the 
steam - chests 39 and 39, respectively, as 
shown. Arranged inward of Said steam 
chests are the reverse-valve steam-chests 42 
and 42. 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 49". 
45 and 46 designate pipes leading to the cyl 

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 piston-cham 
ber 26 to the right of the abutment 33 (when 
viewed as in Figs. 3 and 5) and the port 4S to 
a similar cylinder or chamber at an equal dis 
tance from and to the left of said abutment. 
(See Fig. 5.) 45 and 46 designate similar 
pipes leading from the steam-chest 42 to the 
other cylinder 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 said cylinder or piston-chamber at an 
equal distance from and to the right of said 
abutment 33. : 

49 designates the exhaust - pipes for the 
steam-chests 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 clearly In practice when the lever is thrown to the 
in Fig. 3. 

51 and 51* designate the reciprocatory 
valves for the steam-chests 39 and 39, respec 

O 

25 

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. Said valves are mounted upon 
the rods 53, which carry at their opposite 
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-valves 
mounted in the steam-chests 42 and 42, re 
spectively. They are each recessed in their 
inner edges, as at 57, so as to bridge two of 
the contiguous pipes of each of said steam 
chests-that is 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 indicated 
by the arrow, Fig. 5, and the cam-wheels are 
rotating in the same direction. 

35 

45 

55 

The reverse-valves are provided with stems 
5S, which are pivotally connected to the cor 
responding ends of the rock-levers 59 and 60, 
said levers being mounted pivotally upon the 
upper and lower ends of the pivot-rod 61, car 
ried by the bracket 62, bolted or otherwise 
secured rigidly to the middle standard 2 of 
the base. Said standard also by preference 
is provided with an arm. 

63 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 said 
base. 

67 designates the controlling-lever of the en 
glne. 
69 of the table and is connected by the link 
bars 70 and 71, respectively, to the slide-bars 
63 and 64, respectively. Said leverisprovided 
with the customary spring-actuated dog 72 
and with a grip-lever 73 to retract said dog. 
74 designates a sector which is secured to 

the table and is provided with the middle 
notch 75 and the end notches 76 and 77. 
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. When the lever is 
thrown to the position shown in full lines and 
the dog occupies the position shown in Fig. 6, 
said reverse-valves occupy the position shown 
in Fig. 4, and the engine is rotating in the di 
rection indicated 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 reversed, and 

It is mounted, as at 68, upon the boss 

When 

position shown in Fig. 1. it reciprocates the 
bars 63 and 64 in opposite 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, the levers 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 respective cylinders, and being 
prevented from passing or expanding in one 
direction by the abutments it necessarily 
causes the pistons to rotate in the opposite 
direction in said cylinders. 
The pistons are arranged quartering to each 

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 
greater part of each revolution of the engine 
upon both. 
Referring particularly to Fig. 5, it will be 

noticed that at the moment the piston 31 has 
assumed the position shown and the steam 
has ceased to act upon it the piston 31* in 
the other cylinder has assumed the position 
shown in dotted lines, same figure, and has 
just begun to feel the full force of the steam 
entering at the same time through the port 
47 and expanding between said piston and 
the abutment 33, so that the pressure upon 
said 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 
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 it 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 the same instant that this 
takes place the cam-groove of the wheel 12 
engages the roller at the base of the V-shaped 
portion and begins, 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 
cylinder and at the same instant the piston 
passes the abutment. Immediately the pis 
ton has cleared the intersection-point of the 
abutment the roller begins to descend the op 

the engine rotates in the opposite direction. posite arm of the groove, and by the time it 
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reaches its base or junction point with the 
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 
grooved 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 its 
original position, (shown in Fig. 4,) the pis 
ton has passed the port 47 and is 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 is run 

ning in the direction indicated by the arrow, 
Fig. 5, passes from both cylinders 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 the en 
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. From said 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 is lightened the Supply of 
steam is proportionately smaller, and When 
the load increases the steam-supply is 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 in Ward of said abutments and 
fit Snugly therein plates 78, which bear against 
the inner edges of Said abutments and are 
held in such position with a yielding pressure 
by means of springs 79, in order that any 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 
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upon the shaft 6, in order that they may be 
independently adjusted when necessary. 
By 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 yi 
bratory movement of the engine as a whole, 
and consequently its attendant objections. 
By the arrangement of 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 matter in 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. 

It is to be understood, 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 described the invention, what 
we claim as new, and desire to secure by Let 
ters Patent, is 

1. A rotary engine, 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 there with, 
an expansive packing-ring fitting Snugly in 
said cylinder, having its inner side flattened 
and provided at its outer side with an annul 
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 rotary engine, 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 cylinder 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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yielding pressure against said packing-ring, chests, cutting off the passage of steam 
substantially as described. 

3. A rotary engine, 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, a Second steam 
chest, a pair of pipes connecting Said Steam 
chests, a pair of pipes connecting 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 reciprocating 
valve in the first-named steam-chest which 
once in each revolution of the piston cuts off 
the supply of steam to the cylinder, and means 
to shift the position of the valve in the other 
steam-chest and consequently reverse the 
movement of the engine, substantially as de 
Scribed. 

4. A rotary engine, comprising a casing pro 
vided with a plural number of circular cylin 
ders or piston-chambers provided with steam 
ports, a wheel encircling said casing, pistons 
set at an angle to each other, located in and 
partitioning said cylinders and geared to said 
wheel, reciprocating abutments arranged dia 
metrically opposite each other and between 
the ports of and partitioning their respec 
tive cylinders, a pair of reverse-valve steam 
chests, pipes connecting the same with said 
ports, exhaust-pipes leading from said steam 
chest, a second pair of steam-chests connected 
to the steam-supply pipe, a pair of pipes con 
necting said steam-chests with the reverse 
valve, slide-valves in the reverse-valve steam 
chestScutting off the passage of steam through 
One of the pipes leading to each of the other 
Steam-chests and connecting one of the pipes 
leading to each cylinder of their respective 
exhaust-pipes, and reciprocating valves in the 
other steam-chests, which once in each revo 
lution cut off the supply of steam to their re 
spective cylinders,substantially as described. 

5. A rotary engine, comprising a casing pro 
vided with a plural number of circular cylin 
ders or piston-chambers, provided with steam 
ports, a wheel encircling said casing, pistons 
set at an angle to each other, located in and 
partitioning said cylinders and geared to said 
wheel, reciprocating abutments arranged dia 
metrically opposite each other and between 
the ports of and partitioning their respec 
tive cylinders, a pair of reverse-valve steam 
chests, pipes connecting the same with said 
ports, exhaust-pipes leading from said steam 
chest, a second pair of steam-chests connected 
to the steam-supply pipe, a pair of pipes con 
necting said steam-chest with the reverse 

through one of the pipes leading to each of 
the other steam-chests and connecting one of 
the pipes leading to each cylinder with their 
respective exhaust-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 off once in each revolution of the 
piston, but never from both pistons at the 
same instant, substantially as described. 

6. A rotary engine, comprising a casing pro 
vided with a plural number of circular cylin 
ders or piston-chambers provided with steam 
ports, a wheel encircling said casing, pistons 
set at an angle to each other, located in and 
partitioning said cylinders and geared to said 
wheel, reciprocating abutments arranged dia 
metrically opposite each other and between 
the ports of and partitioning their respec 
tive cylinders, a pair of reverse-valve steam 
chests, pipes connecting the same with said 
ports, exhaust-pipes leading from said steam 
chest, a second pair of steam-chests connected 
to the steam-supply pipe, a pair of pipes con 
necting said steam-chests with the reverse 
valve, slide-valves in the reverse-valve steam 
chests, cutting off the passage of steam 
through one of the ports leading to each of 
the other steam-chests and connecting one of 
the pipes leading to each cylinder with their 
respective exhaust-pipes, reciprocating valves 
in the other steam-chests, and means to auto 
matically and alternately operate said 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 respective pistons during 
the time the supply of steam is cut off, sub 
stantially as described. 

7. A rotary engine, comprising a casing pro 
vided with a plural 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 said cylinders and geared to said 
wheel, reciprocating abutments arranged dia 
metrically opposite each other and between 
the ports of and partitioning their respec 
tive cylinders, a pair of reverse-valve steam 
chests, pipes connecting the same with said 
ports, exhaust-pipes leading from said steam 
chests, a second pair of 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-Valves in the reverse 
valve steam-chests, cutting off the passage 
of steam through one of the pipes leading to 
each of the other steam-chests and connect 
ing one of the pipes leading to the cylinder 
with their respective exhaust-pipes, recipro 
cating valves in the other steam-chests, means 
to automatically and alternately operate said 
valves so that the Supply of steam to each 
cylinder will be cut off once in each revolu 

valve, slide-valves in the reverse-valve steam- lition of the piston, but never from both pis 
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tons at the same instant, and to shift the In testimony 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 LOUIS K. CARNAHAN. 
is cut off, and a lever 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. WANDRUFF, 
direction substantially as described. W. H. CLARK. 

  


