
No. 720,845, PATENTED FEB, 17, 1903, 
F. W. REEWES. 

RECIPROCATING ROTARY ENGINE, 
APPLICATION FILED JUNE 28, 1902. 

0 MODEL 5 SHEETS-SIEEE, 

9e Y Y N 

-N. S "S 
S 8 

------Q 

& 

I INVENTOR WITNESSES : 

S-N-by------/ you. Nva, 
ty & GXosé, WASC 

  



PATENTED FEB. 17, 1903. 
F. W. REEVES 

RECIPROCATING ROTARY ENGINE, 

No. 720,845. 

APPLICATION FILED JUNE 28, 1902, 
5 SHEETS-SHEET 2. 

No MoDEL, 

INVENTOR 

Suavik Ruvu. 
EY w ATTORNEY 

EEEEEE 

wax 

t i 

  

  

  



5 SEES-SIEET 3. 

PATENTED FEB. 17, 1903, 
F. W. REEWES, 

RECIPROCATING ROTARY ENGINE, 
APPLICATION FILED.JUNE 28, 1903, 

No. 720,845. 

NO MODE. 

  

  

  

  

  

  

  

  



PATENTED FEB, 17, 1903. No. 720,845, 
F. W. REEVES, 

RECIPROCATING ROTARY ENGINE, 
APPLICATION FILED JUNE 28, 1902, 

5 SHEETS-8HEET 4. SO MODE, 

? Ol. =] 

WNESSES 

·?lar 

BY's ArroRNEY 

, WASH: This cois PETERS CO., Politic 

  

  

  

  



No. 720,845, PATENTED FEB. 17, 1903, 
F. W. REEWES, 

RECIPROCATING ROTARY ENGINE, 
APPLICATION FILED JUNE 28, 1902. 

5 SHEETS-SEEET. 5. No MODEL, 

WITNESSES l s inventor 

& Scrazó. Ricko, books. 

SY 

  



O 

3o 

35 

45 

UNITED STATES PATENT OFFICE. 
FREDERICK W. REEVES, OF ALLEGHENY, PENNSYLVANIA. 

RECIPROCATING ROTARY ENGINE. 

SPECIFICATION forming part of Letters Patent No. 720,845, dated February 17, 1903. 
Application filed June 28, 1902, Serial No. 113,678, (No model.) 

To all, whon, it may concern: 
Beit known that I, FREDERICKW. REEVES, 

a citizen of the United States, residing at Al 
legheny, in the county of Allegheny and State 
of Pennsylvania, have invented a new and 
useful Improvementin Reciprocating Rotary 
Engines, of which improvement the following 
is a specification. 
The object of my invention is to provide a 

steam-engine of reciprocating rotary charac 
ter adapted for service in driving dynamos 
and other machinery where constant and high 
speed are essential. - s 
The engine is so constructed and arranged 

as to be durable and compact and is provided 
with a positive quick-acting boiler-pressure 
expansion-balance-valve mechanism capable 
of giving as early a compression or exhaust 
as may be desired, which, taken with other 
new and novel features, makes the same ad 
mirably adapted for the purpose for which it 
is intended. 

In the accompanying drawings I have illus 
trated an operative engine embodying the es 
sential features, with detail parts thereof, in 
which drawings 

Figure I is a side elevation of the complete 
engine, showing the cylinder assuming an an 
gle approximating forty-five degrees. Fig. II 
is an end view of the same. Fig. III is a view 
of a portion of the side in reverse to that 
shown at Fig. I. Fig. IV is a longitudinal 
sectional view of said engine, showing the 
cylinder assuming an approximate vertical 
osition. Fig. W is an enlarged vertical ele 

wation of the cylinder and its attending wheel 
connection or parallelogram. Fig. VI is a 
horizontal side view of a portion of the valve, 
also enlarged. Fig. VII is a front view of the 
same. Fig. VIII is a transverse sectional 
view through said valve on the line C D of 
Fig. VI. Fig. IX is a vertical rear side view 
of the parallelogram. Fig. X is a transverse 
sectional view through the same on the line 
A B of Fig. IX. Fig. XI is a vertical side 
elevation of one of the automatic cylinder 
cocks. - 

In order that others may fully comprehend 
the nature of my invention, I deem it advis 
able to briefly and plainly describe the de 

tails of construction and then in like manner 
describe the operation and advantages. 
Again referring to said drawings for a de 

tailed description of said engine, the nu 
meral 1 designates a suitable bed-plate, upon 
the rear portion of which is supported a shaft 
2, carrying a fly-wheel 3 and band-wheel 4, 
said shaft being held in rotatable position by 
caps 5 and 6. A pair of segmental supports 7 
are attached to the inner periphery of said fly 
wheel by means of bolts 8, extending through 
eiongated slots into said wheel-rim. These 
supports are provided at their inner extremi 
ties with lugs 9, through which extends a con 
necting-bolt 10, carrying nuts 9 to permit said 
supports being adjusted to or from one an 
other. In and near the outer extremities of 
these supports are formed openings into which 
are fitted the supporting-blocks proper, 11, 
which blocks are held firmly in position by 
engagement with set-screws 12 in the wheel 
rim. Pivotally suspended from pins 13, car 
ried by said blocks, is a device, which I term a “parallelogram,” comprehending parallel 
connecting-bars 14 of equal length, pivotally 
connected at their upper extremities to said 
pins 13 and at their lower extremities to simi 
lar pins carried by bearings 16 of the frame 
17. The frame 17 is constructed somewhat 
narrower at one end than at the other, and 
upon the rear side thereof is adjustably at 
tached by screw-bolts 18 the plates 19, hav 
ing upon their inner edges the guides 20. 
These guides are capable of being adjusted 
laterally in order to bring about a parallel con 
dition with one another and are held in such 
positions by the wedges 21, said wedges be 
ing held in position by screw-bolts 22. Within 
said frame is arranged a cylinder 23, having 
thereupon at diametrically opposite points 
the slides 24 to engage within the guides of 
said frame, said cylinder being provided with 
ports 25 for receiving and exhausting steam 
at either end. The rod 26 of the piston 27 
is rigidly attached at its outer end to said 
frame 17, and in order to balance the wheel 
a weight 28 is attached thereto at a point op 
posite the suspension of the parallelogram. 
Upon the forward part of said bed-plate in 
line with the shaft of said fly-wheel, but at an 
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elevation or distance from said shaft equal to T 
one-half of the piston-stroke, is mounted in 
bearings a hollow shaft 29, terminating at its 
forward end in a stuffing-box 30 and at its 
rear end in a valve-chamber 31, said shaft be 
ing secured in rotatable position by caps 32. 
The valve-chamber end of this shaft is bolt 
ed direct to the cylinder, inclosing the ports 
thereof, and upon the interior portion of said 
shaft, midway between the bearings, is tightly 
fitted a tube 29', forming one wall of and cut 
ting off the air-chambers 33 from the inte 
rior of said shaft, which chambers are adapt 
ed to prevent undue heating of the shaft at 
the bearings. Within the stuffing-box end of 
said shaft is loosely fitted a tube 34, to the 
outer end of which is threadably attached the 
steam-inlet chamber 35. Suitable packing 36 
is placed within the stuffing-box and com 
pressed about said tube by the gland 37, which 
is adjustably secured to said stuffing-box by 
bolts and nuts 38. Threadably arranged upon 
the outer end of said steam-inlet chamber is 
the exhaust-chamber 39, having an exhaust 
opening in its wall and a hollow stuffing-box 
extension 39' at its outer end, to which is ad 
justably attached a cap 40. An exhaust-tube 
41, having an exterior diameter less than the 
interior diameters of said shaft 29 and tube 
34 to permit a steam-space there between, ex 
tends through said shaft and tube, the outer 
end of which is provided with a threaded 
shoulder, by which the same is secured to a 
collar 42 by a nut 43, said collar being thread 
ably secured within the outer end of the 
steam-inlet chamber. The opposite end of 
this exhaust-tube is provided with a convex 
shoulder engaging in a concaved receptacle 
in the valve 44 and cap 45, which are ar 
ranged within the chamber 31, said tube 
being held in operative connection with the 
valve against turning by a pin 46, project 
ing from the latter into a slot 47 at the tube 
end. This ball-and-socket form of connec 
tion between the valve and tube insures per 
fect seating of the valve irrespective of the 
alinement of the tube. The valve referred 
to is provided with an exhaust port 48, com 
municating with the tube thereof, and a cav 
ity 49, communicating with the interior of 
the hollow shaft 29 by a port 50 in the rear 
wall thereof. The face of this valve has 
formed therein a plurality of radiating slots 
orports 51, which communicate with said cav 
ity 49, through which slots the steam enters 
the cylinder-ports. A governor-valve 52 in the 
form of a sector is movably fitted within the 
cavity of said valve proper, which is adapted 
to oscillate therein and control the passage of 

is secured fast to the head of rod 52, which ex 
tends through the stuffing-box 39' and shaft 
41, by a pin 54, extending there from into an 
opening in the central web thereof. To pre 
vent possible leakage at the point where the 
said sector is connected to the rod, a small 

steam through said ports 51. This valve-sector 

orifice 54' is formed within the valve proper 
to permit steam to act upon the head of the 
rod and press the same against the shoulder 
of the orifice. 
A suitable governor 57 is employed in con 

nection with the engine to operate the sector 
valve, the governor in this case consisting of 
a standard S0, through which extends a ver 
tical shaft Si, having a miter-wheel 82 ar 
ranged upon its lower end and a cross-piece 
82' at its upper end, to which cross-piece are 
pivotally connected a pair of weighted arms 
83, said arms being provided at their lower 
ends with cross-pieces 84, which are connect 
ed together by spiral springs 85. Loosely fit 
ted over said vertical shaft is a sleeve 86, and 
upon this sleeve is loosely mounted a circular 
weight 87, which weight is connected to said 
arms by the links 88. Upon the lower end of 
said sleeve 86 are formed lugs 88', to which 
is connected a rod S9, which rod is connect 
ed at its opposite end to a Crank 90 upon 
the rock-shaft 56. The opposite end of this 
rock-shaft is provided with another crank 5S, 
which is connected to a crank 5.5 upon the 
valve-rod 53 by a rod 59. To impart the nec 
essary motion to the governor, a shaft 91 is ar 
ranged therebelow, which carries a miter 
wheel 92 to mesh with that of the governor 
shaft, and upon the opposite end of this shaft 
is secured a wheel 93, which is coupled to the 
rotatable shaft or valve-chamber 31 by a belt 
94. In setting said valve-sector relative to 
the governor it is necessary that the same as 
sume its extreme normal position, as shown 
at Figs. VII and VIII. 
A device for balancing the valve proper is 

employed in connection with the engine, con 
sisting of a small steam-chamber 60, formed 
upon the housing 61, which projects from 
the side of the bed-plate, the forward end of 
which chamber is provided with a removable 
head 62 and cap 63 and the rear end thereof 
with packing 64 and gland 65, said chamber 
being connected with the steam-inlet cham 
ber by a pipe 66. Upon the rear side of said 
steam-inlet chamber is formed a pair of lugs 
67, which engage with the forked end of the 
upright lever 68, said lever being provided 
with an opening at its lower end to engage 
over the stem of a piston 69 in said chamber 
60. A fulcrum-block 70 is adjustably at 
tached to an upright rod 71, extending from 
the housing 61, the forward end of which is 
tapered to a knife-edge and engages Said 
lever 68. Each head of the cylinder is pro 
vided with an automatic cock 72, each cock 
consisting of an ordinary steam-cock casing 
and valve, to the valve-stem of which is at 
tached a lever 73, carrying an adjustable 
weight 74. A spiral spring 75 is wound about 
the neck of the valve-casing with one end 
engaging about said body and the other end 
about said lever in such manner that the 
tension of the spring will hold the valve in 
its normal or open position when the cylinder 
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is at rest and when in motion automatically ports 51, thereby regulating the admission of 
closed by the centrifugal force of the weight 
upon the lever. 
Having thus described the details of con 

struction, I will now proceed and plainly set 
forth the operation and effect. Assuming 
that a steam-supply pipe is connected to the 
chamber 35 and the engine is in a position 
slightly over the center, similar to that shown 
at Fig. IV, with the exhaust-ports open at 
the lower end and the receiving-ports like 
wise open at the upper end, when these con 
ditions are established the steam apon being 
turned on enters the chamber 35, passing 
through the tube 34, hollow shaft 29, and 
valve-ports 50 and 51, through port 25 to the 
upper end of the cylinder, exerting its force 
upon the piston 27, and as the rod of said 
piston is secured direct to the frame 17 and 
said frame secured to the inner periphery of 
the fly-wheel 3 by the parallel bars 14 it is 
evident that the movement of the piston 
through the medium of these members will 
exert a leverage upon said wheel and cause 
the same to begin rotating, and as the cylin 
der is directly attached to the shaft 29, but 
upon a different center than said wheel and 
indirectly to said wheel, it is evident that 
the cylinder and wheel will rotate together, 
the cylinder sliding in said frame as it rotates 
to compensate for the differential motion 
which would otherwise occur if the piston-rod 
was connected pivotally or flexibly to the 
wheel-rim. Now as the valve proper, 44, re 
mains at all times stationary this semirota 
tion of the cylinder about said valve will au 
tomatically cut off the steam-supply through 
the ports 51, permitting the steam to expand 
in the cylinder and force the piston to the op 
posite end of said cylinder, completing the 
half - revolution, and at the completion of 
said stroke the steam at that end of the cyl 
inder will be exhausted by way of the cyl 
inder-port 25, valve-port 48, hollow shaft 41, 
and chamber 39 to the atmosphere. The cyl 
inder now being again in position to receive 
steam, but at the opposite end, receives and 
exhausts, as described, forcing the piston 
outward and completing the revolution of 
the cylinder and fly-wheel, each semirevo 
lution being completed in rapid succession, 
as described, causing a continuous rotation 
of the fly-wheel. As the sector-valve 52 is 
capable of being oscillated within the cavity 
of the valve proper and the rod thereof is 
connected up with the governor rock-shaft, it 
is obvious that the rotation of the governor 
arms 83 will become spread farther apart in 
a direction toward a horizontal plane, lifting 
the weight 87, which in its ascent carries there 
with the sleeve 86, and as this sleeve is also 
connected to said rock-shaft, the said shaft 
will be partially rotated upon its axis and 
transmit a relative movement to said valve 

steam through said ports to the cylinder in 
proportion to the load or speed of the engine. 
In this form of valve mechanism as early a 
compression or exhaust as desired may be at 
tained by establishing the proper area or pro 
portion of the exhaust-port 48. As the steam 
enters the chamber 35 a small portion there 
of passes down through the pipe 66 into the 
chamber 60, forcing the piston 69 outward 

75 

against the fulcrumed lever 68, and as this . 
lever is attached to or bears upon the end of 
the chamber 35, to which the valve proper is 
attached, by the tube 41, an outward pressure 
equal to that of the steam upon said valve is 
placed thereupon (by adjusting the fulcrum 
block 70) in opposition to said steam-pres 
sure, thereby balancing the same, and conse 
quently reducing the friction, making a per 
fectly-balanced valve. As the cylinder ro 
tates it is evident that the centrifugal force 
acting upon the weights 74 of the cock-levers 
will overbalance the force of the springs 75 
and cause said levers to assume positions at 

positions, thereby closing said cocks auto 
matically and maintaining closure until the 
engine ceases to operate, when the Springs 
will again overbalance the force of the weights 
and automatically open said cocks. As the 
rods 14 are equidistant between centers and 
ivotally connected in parallel relation to 

the wheel-rim and frame 17 at their ends 
and at equidistant points thereat a perfect 

therein is slidably fitted to the cylinder it is 
evident that as the wheel is rotated by the 
action of the reciprocating piston through 
the medium of said parallelogram, said par 

same time perform an oscillating movement 
occasioned by the gradual decrease and in 
crease of the distance between the fixed cen 
ters, at which the rods are attached to the 
wheel-rim, rotating with the wheel about the 
fixed center of the cylinder, causing the frame 
to slide upon said cylinder with the accom 
panying movement of the piston, which oscil 
lating movement will be in proportion to the 
difference between the fixed centers of the 
wheel and cylinder or piston stroke. The 
parallelogram remains truly such no matter 
what the angle of deflection may be in per 
forming its oscillating or rotary motion, and 
as the members 14 thereof are nothing more 
than levers of equal length and of never 
changing distance between their operative 
centers 13 and 15 and as the frame 17, to which 
they are attached, oscillates to compensate for 
the difference between the fixed centers of 
the wheel and cylinder it is evident that the 
rotation of the wheel and cylinder will be 
relatively constant. 
In the same class of engines where the piston 

sector, causing said sector to oscillate to a po- is yieldingly connected to the wheel without 
sition more or less covering the radiating the use of intermediate connecting mechan 

parallelogram is formed, and as the frame 

allelogram will rotate there with and at the 

right angles from their normal or open-cock 
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ism to prevent a differential motion the pis 
ton-rod becomes the lever of transmission, 
and as said piston decreases in stroke during 
one-half of every wheel revolution it is plain 
that the rotation of the cylinder will in 
crease, and it is equally evident that as said 
piston increases upon the other half-revolu 
tions of the wheel that the cylinder rotation 
will decrease. This differential motion ren 
ders the engine unfit for service where high 
speed is desired and will occur even where a 
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plurality of pistons are employed. 
Having described an operative capable of 

producing the desired results, it is plain that 
the detail parts thereof may be changed or 
modified without departing from the spirit of 
my invention. 
Having thus fully shown and described my 

invention, what I claim as new, and desire to 
secure by Letters Patent, is 

1. In a steam-engine, a rotatable cylinder 
provided with a reciprocating piston, a rota 
table wheel the axis of which is out of line 
with but parallel with that of said cylinder, 
and members yieldingly connecting said pis 
ton-rod with said wheel whereby a relatively 
invariable rotary motion is imparted by said 
piston to said wheel and cylinder. 

2. In a steam-engine, a rotatable cylinder 
provided with a reciprocating piston adapted 
to receive and exhaust steam at either end, a 
rotatable wheel the axis of which is out of 
line with but parallel with that of said cyl 
inder, and members yieldingly connecting 
said piston-rod with said wheel whereby a 
relatively invariable rotary motion is impart 
ed by said piston to said wheel and cylinder. 

3. In a steam-engine, a rotatable cylinder 
provided with a reciprocating piston adapted 
to receive and exhaust steam at either end, a 
rotatable wheel the axis of which is out of 
line with but parallel with that of said cyl 
inder, and members yieldingly connecting 
said piston-rod and the cylinder thereof to 
said wheel whereby a relatively invariable 
rotary motion is imparted by said piston to 
said wheel and cylinder. 

4. In a steam-engine, a rotatable cylinder 
provided with a reciprocating piston, a rota 
table wheel the axis of which is out of line 
with but parallel with that of said cylinder, 
a member connected to and movable with 
said piston engaging said cylinder, and par 
allel members yieldingly connecting said pis 
ton member with said wheel whereby a rela 
tively invariable rotary motion is imparted 
to said wheel and cylinder by said piston 
through the medium of said members. 

5. In a steam-engine, a rotatable cylinder 
provided with a reciprocating piston and 
adapted to receive and exhaust steam at either 
end, a rotatable wheel the axis of which is 
out of line with but parallel with that of said 
cylinder, a member connected to and mov 
able with said piston engaging said cylinder, 
and parallel members yieldingly connecting 
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said piston member with said wheel whereby 
a relatively invariable rotary motion is im 
parted to said wheel and cylinder through the 
medium of said members. 

6. In a steam-engine, a valve mechanism 
provided with a movable governor-controlled 
cut-off member, a cylinder rotatable there 
about adapted to receive and exhaust steam 
therethrough and provided with a reciprocat 
ing piston, a rotatable wheel the axis of which 
is out of line with but parallel with that of 
said cylinder, a member connected to and 
movable with said piston engaging said cyl 
inder, and parallel members yieldingly con 
necting said piston member with said wheel 
whereby a relatively invariable rotary mo 
tion is imparted to said wheel and cylinder 
through the medium of said members. 

7. In a steam-engine, a valve mechanism 
provided with a movable governor-controlled 
cut-off member, a cylinder rotatable there 
about adapted to receive and exhaust steam 
at either end therethrough and provided with 
a reciprocating piston, a rotatable wheel the 
axis of which is out of line with but parallel 
with that of said cylinder, a member con 
nected to and movable with said piston en 
gaging said cylinder, and parallel members 
yieldingly connecting said piston member 
with said wheel whereby a relatively invari 
able rotary movement is imparted by said 
piston to said wheel and cylinder through the 
medium of said members. - 

8. In a steam-engine, a valve mechanism 
provided with a movable governor-controlled 
cut-off member, a cylinder rotatable there 
about adapted to receive and exhaust steam 
therethrough and provided with a reciprocat 
ing piston, a rotatable wheel the axis of which 
is out of line with but parallel with that of 
said cylinder, a member connected to and 
movable with said piston engaging said cyl 
inder, and parallel members yieldingly con 
necting said piston with said wheel whereby 
a relatively invariable rotary motion is im 
parted by said piston to said wheel and cyl 
inder. 

9. In a steam-engine, a valve mechanism 
provided with a movable governor-controlled 
cut-off member, a cylinder rotatable there 
about adapted to receive and exhaust steam 
therethrough and provided with a reciprocat 
ing piston, a rotatable wheel the axis of which 
is out of line with but parallel with that of 
said cylinder, a member connected to and 
movable with said piston engaging said cyl 
inder, parallel members connecting said pis 
ton member with said wheel whereby a rela 
tively invariable rotary motion is imparted 
by said piston to said wheel and cylinder 
through the medium of said members, and a 
steam - actuated fulcrumed lever connected 
with said valve adapted to be adjusted to and 
place a balancing pressure thereupon in op 
position to the ingoing steam. 

10. In a steam-engine, a valve mechanism 
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provided with a movable governor-controlled 
cut-off member, a cylinder rotatable there 
about adapted to receive and exhaust steam 
at either end therethrough and provided with 
a reciprocating piston, a rotatable wheel the 
axis of which is out of line with but parallel 
with that of said cylinder, a member connect 
ed to and movable with said piston engaging 
the cylinder, parallel members connecting 
said piston member with said wheel whereby 
a relatively invariable rotary motion is im 
parted by said piston to said wheel and cyl 
inder through the medium of said members, 
and a steam-actuated fulcrumed lever con 
nected with said valve adapted to be adjust 
ed to and place a balancing pressure there 
upon in opposition to the ingoing steam. 

11. In a steam-engine, a valve mechanism 
provided with a movable governor-controlled 
cut-off member, a cylinder rotatable there 
about adapted to receive and exhaust steam 
therethrough and provided with a reciprocat 
ing piston, a rotatable wheel the axis of which 
is out of line with but parallel with that of 
said cylinder, parallel members connecting 
said piston with said wheel whereby a rela 
tively invariable rotary motion is imparted 
by said piston to said wheel and cylinder 
through the medium of said members, and a 
Steam-actuated fulcrumed lever connected 
with said valve adapted to be adjusted to and 
place a balancing pressure thereupon in op 
position to the ingoing steam. 

12. In a steam-engine, a rotatable cylinder 
provided with a reciprocating piston, a rota 
table wheel the axis of which is out of line 
with but parallel with that of said cylinder, 
means connecting said piston with said wheel 
whereby a relatively invariable rotary motion 
is imparted by said piston to said wheel and 
cylinder, and cylinder-cocks arranged upon 
and communicating with said cylinder adapt 
ed to automatically close when the cylinder 
is in motion and open when at rest. 

13. In a steam-engine, a rotatable cylinder 
provided with a reciprocating piston adapted 
to receive and exhaust steam at either end, a 
rotatable wheel the axis of which is out of 
line with but parallel with that of said cylin 
der, means connecting said piston with said 
wheel whereby a relatively invariable rotary 
motion is imparted by said piston to said 
wheel and cylinder, and cylinder-cocks ar 
ranged upon and communicating with said 
cylinder adapted to automatically close when 
the cylinder is in motion and open when at 
rest. 

14. In a steam-engine, a rotatable cylinder 
provided with a reciprocating piston, a rota 
table wheel the axis of which is out of line 
with but parallel with that of said cylinder, 
a member connected to and movable with said 
piston engaging said cylinder, parallel mem 
bers connecting said piston member with said 
wheel whereby a relatively invariable rotary 
motion is imparted to said wheel and cylinder 

3. 

by said piston through the medium of said 
members, and cylinder-cocks arranged upon 
and communicating with said cylinder adapt 
ed to automatically close when the cylinder 
is in motion and open when at rest. 

15. In a steam-engine, a rotatable cylinder 
provided with a reciprocating piston and 
adapted to receive and exhaust steam at 
either end, a rotatable wheel the axis of which 
is out of line with but parallel with that of 
said cylinder, parallel members connecting 
said piston with said cylinder whereby a rela 
tively invariable rotary motion is imparted by 
said piston to said wheel and cylinder, and 
cylinder-cocks arranged upon and commu 
nicating with said cylinder adapted to auto 
matically close when the cylinder is in mo 
tion and open when at rest. 

16. In a steam-engine, a valve mechanism 
provided with a movable governor-controlled 
cut-off member, a cylinder rotatable there 
about adapted to receive and exhaust steam 
therethrough and provided with a reciprocat 
ing piston, a rotatable wheel the axis of which 
is out of line with but parallel with that of 
said cylinder, a member connected to and 

75 

movable with said piston engaging said cyl 
inder, parallel members connecting said pis 
ton member with said wheel whereby a rela 
tively invariable rotary motion is imparted 
by said piston to said wheel and cylinder 
through the medium of said members, and 
cylinder-cocks arranged upon and communi 
cating with said cylinder adapted to auto 
matically close when the cylinder is in mo 
tion and open when at rest. - . 

17. In a steam-engine, a valve mechanism 
provided with a movable governor-controlled 
cut-off member, a cylinder rotatable there 
about adapted to receive and exhaust steam 
therethrough at either end and provided with 
a reciprocating piston, a rotatable wheel the 
axis of which is out of line with but parallel 
with that of said cylinder, a member con 
nected to and movable with said piston en 
gaging said cylinder, parallel members con 
necting said piston member with said wheel 
whereby a relatively invariable rotary motion 
is imparted by said piston to said wheel and 
cylinder through the medium of said mem 
bers, a steam-actuated fulcrumed lever con 
nected with said valve adapted to be adjusted 
to and place a balancing pressure thereupon 
in opposition to the ingoing steam, and cyl 
inder-cocks arranged upon and communicat 
ing with said cylinder adapted to automatic 
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ally close when the cylinder is in motion and 
open when at rest. 

18. In a steam-engine, a valve mechanism 
provided with a movable governor-controlled 
cut-off member, a cylinder rotatable there 
about adapted to receive and exhaust steam 
therethrough at either end and provided with 
a reciprocating piston, a rotatable wheel the 
axis of which is out of line with but parallel 
with that of said cylinder, parallel members 
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connecting said piston with said wheel where- matically close when the cylinder is rotated 
by a relatively invariable rotary motion is and open when at rest. 
imparted by said piston to said wheel and In testimony whereof I have hereunto 
cylinder through the medium of said mem- signed my name in the presence of two sub 

5 bers, a steam-actuated fulcrumed lever con- scribing witnesses. 
nected with said valve adapted to be adjust- - 
ed to and place a balancing pressure there- FREDERICK. W. REEWES. 
upon in opposition to the ingoing steam, and In presence of 
cylinder-cocks arranged upon and communi- H. E. MIX, 

to cating with said cylinder adapted to auto- S. R. COOK. y 

  


