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Miy invention relates generally to prime 
novel's, such as motors, engines and the like, 
which are operated by expansible or com 
bustible fluids, and specifically, although 

5 not necessarily, to prime movers operated by 
stean. 
A purpose of my invention is the pro 

ision of a steam engine which eliminates 
the rise of crank shafts and friction produc 
ing bearings necessary in the usual recipro 
cating engines; insures an even Wear on the 
cylinder walls; permits the use of any num 
her of cylinder and piston units and in such 
manner as to allow an early cut-off of the 
propulsion fluid and a relatively large area 
of expansion in each cylinder; and the 
utilization of the expansive force of an ex 
pansible fluid to a higher degree of efficiency 
than is possible with engines heretofore pro 
posed. 

it is also a purpose of my invention to 
provide an engine including a plurality of 
piston and cylinder units mounted for bodily 
rotation about a common axis, and means by 
which the reciprocating movement of the 
pistons is converted into rotary movement 
to effect rotation of the piston and cylinder 
units and the shaft to which they are fixed. 

I will describe only one form of engine 
eliiodying my invention and will then point 
out the novel features thereof in claims. 

in the accompanying drawings 
Figure 1 is a view showing in vertical 

longitudinal section one form of engine em 
bodying my invention; 

Figure 2 is a transverse section taken on 
the line 2-2 of Figure l; 

Figure 3 is a vertical sectional view taken 
on the line 3-3 of Figure 1: 

Figure : is an enlarged detail perspective 
view of the exhaust valve controlling mecha 
mism; 

Figure 5 is an enlarged fragmentary view, 
:alty in section, showing a modified means 

45 foi connecting the piston iod of any one of 
the pistons in the engine shown in the pre 
ceiling views to one of the cams comprising 
the engine. - 

Silliar reference characters refer to simi 
50 a parks in each of the several views. 

Referring specifically to the drawings, and 
particularly to figures 1 and 2. Iny inven 
tion in its present, embodiment is shown as 
comprising a base 15 to which is bolted or 
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otherwise secured a housing 16 provided in 55 
its end walls with bearings 17 in which a 
shaft 18 is journaled. Fixed to the shaft 
18 at a point centrally within the housing 
16 is a cylinder block or casting designated 
generally at B and bored co-axially with 60 
respect to the shaft 18 at regularly spaced 
intervals to provide an annular series of cyl 
inde's 19. In the present instance I have 
shown each cylinder 19 provided with two 
pistons 20, although it is to be understood 65 
that One piston can be provided for each 
cylinder. These pistons 20 are provided 
with piston rods 21 which extend from the 
opposite ends of the cylinders for engage 
ment with means by which the outward 70 
movement of the pistons is converted into 
lateral movement, as will be described here 
inafter. 
An expansible fluid, such as steam or the 

like, is adapted to be successively supplied 75 
to the cylinders 19 through admission ports 
22, there being one port for each cylinder, 
and the ports of the several cylinders being 
circumferentially alined so as to successively 
register with a master Supply valve, desig- 80 
nated generally at V. The location of the 
admission ports 22 of any one cylinder 19 is 
such as to admit steam to the cylinder at a 
point between the opposed pistons 20 when 
the latter are in their innermost position, as 85 
shown in Figure 1. As clearly shown in 
Figures 1 and 2, this valve W is arranged for 
contact with the periphery of the block B so 
that during rotation of the latter the ad 
mission ports 20 will successively register 90 
with the valve and thus receive charges of 
steam from the latter. Each admission port 
22 is provided with a check valve 23 oper 
ating to normally close the port but to be 
opened under the pressure of the steam ad-95 
mitted thereto from the valve W. 
The valve V, as clearly shown in Figure 2, 

includes a base 24 provided with a chamber 
25 which communicates with a duct, 26 
formed in a piston extension 27. The ex- 100 
tension 27 is provided with packing rings 
28 for effecting a steam-tight Seal between 
the same and ahead 29. The head 29 is pro 
vided with a chamber 30 in communication 
with the duct 26 and provided with a port 10 
31 to which steam is supplied from a pipe 
32 connected to the port through a flexible 
length of pipe 33. 
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The housing 16 includes a closure plate 34 
curved and disposed concentric of the shaft 
18 and provided with a slot 35 in which the 
head 29 of the valve V is adapted to nove. 
The opposite sides of the head 29 are formed 
with grooves 36 which slidably receive the 
edges of the slot 35 so as to permit siding 
movement of the entire valve within the 
plate. The head 29 is provided with an 
Opei'ating handle 37 carrying a spring 
pressed pawl 38 which is adapted to engage 
within the notches 39 of a plate 40 secured 
to the plate 34. By means of the pawl the 
valve W is capable of bcing secured in any 
of the several positions which it is adapted 
to occupy. The movement of the valve W. 
does not interfere with the supply of steam 
thereto because of the flexible pipe 33. The 
chamber 30 being in communication with 
the chamber 25, a balanced steam pressure 
exists so as to maintain the base of the valve 
in contact with the periphery of the block 
B but without exerting any unde pressure 
thereon So as not to interfeje with the ro 
tation of the block during the operation of 
the engine. 
The outer ends of the piston rods are 

formed to accommodate flanged wheels or 
roller's 41, and these wheels bear against in 
clined surfaces or trackways 42 of cams C 
and C. The cams C and C are threaded 
or otherwise Secured to annular flanges 43 
formed on the inner sides of the housing 16, 
as clearly shown in Figure 1. 
Operating in coniunction with the cams 

C and C are guide cylinders 44 and 45. 
which are provided with slots 44 and 45. 
(Figure 3) which accommodate guide rollers 
46 carried by the forked ends of the piston 
rods. These cylinders 44 and 45 are ar 
ranged in pairs, with the slots of the cyl 
inders of one pair registering with each other 
to accommodate the guide rollers 46, as will 
be understood. The guide cylinders of each 
pair are connected to a disk 47 keyed or 
otherwise secured to the shaft 18 so that d:ti 
ing rotation of the latter rotation of the 
cylinders will be effected. As clearly seen 
in Figure 1, the cylindrical cams C and C/ 
are interposed between the cylinders of each 
pair. 

For controlling the exhaust of the 
pansible fluid from the cylinders 19, exhaust 
ports 48 are provided in the cylinders, and 
each port is adapted to communicate with an 
exhaust duct 49 in the block B which per 
mits the discharge of steam from one side 
of the block. Each exhaust port 48 and ex 
halist duct 49 is controlled by a piston valve 
50 slidably mounted in the block to occupy 
an open position in which the port and dict 
are in communication with each other, or 
closed position in which the port, is oit of 
communication with the duct. The oute 
end of each valve 50 is provided with a rod 

1,604,474 

51 mounted for sliding movement in a 
bracket 52 secured to the outer cylinder 44 
at the corresponding side of the block B. 
This rod 51 is provided with lugs 53 and 54, 
the latter of which is yield ally sustained 
lion the rod by means of a spring 55 inter 
posed between the lug and the collar 56. 
The corresponding piston rod 21 is provided 
with a projection 57 movable between the 
lugs 53 and 54 and adapted to engage the 
latter in effecting movement of the rod 51. 
in one direction or the other according as the 
col'responding piston moves to one extreme 
position or the other. Under this movement 
of the rod 51 the valve 50 is moved to open 
or closed position and in a predetermined 
time relation with respect to the movement 
of the piston. 20. 
From the foi'e going description of the ac 

t: . ?CCh?? ? ??? . one exhaust 
valve 50, it will be clear that the actuating 
lechanism for all of the exhaist valves 50 
to all of the cylinders are arranged in cir 
cul::ferentially spaced relation about the 
cann C. llch nechainists heing 

7 linder 44. Frota?ie vyj†h 
{!} (x ??tte }" 
ling the exhaust of steam from the cylinders 
(iing the Oileration of the engine. 
As there is only one exhaust valve for 

each cylintle', only Oile set of actitiating 
mechanisms is necessary, and it has been 
fond desirable io arranere the Several ac 
t?g mech ºnis}}ns 8 † one side of the block 3. 
in Oider to effect the exhatast of the ex 

palasible frid from certain cylinders and to 
close the exhaust valves of the other cylin 
dei's which is necessary in effecting a re 
versal of the engine, I provide a manually 
Operated control mechanism comprising 
(Figure 4) a pair of arcuate or semi-circular 
arms 58 and 59 provided with extensions (30 
fixed to sleeves (31 slidably mounted on Fods 
(32 Supported in brackets 63. A curved op 
erating member 64 is connected at its ends to 
the sleeves 61, and this member is mounted 
for oscilatory Mnovement, hy means of I stub 
shaft 65 rotatably mounted in the plate 34, 
as clearly shown in Figure 1. Secured to 
the shaft 65 is a crank 66 arranged exterior 
ly of the plate and having a tooth 67 which 
works within a recess (3 formed in the plate 
34. A coited expansible spring 69 embraces 
the shaft. 65 below the plate 34 so as to nor 
mally urge the tooth 67 downwardly into the 
recess 68. The recess 68 is suficiently large 
to allow of a Jinited lateral movement of the 
tooth 67 to permit of the necessary oscil 
latory movement of the meinber 64 in effect 
ing reverse movement of the arms 58 and 59. 
It will be clear that by rocking the member 
64 about the shaft (35 as an axis, the sleeves 
61 will be noved longitudinally upon the 
rods 62 to cause movement of the irns 59 
and 59 in opposite directions. The direction 
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of movement of the arms 5S and 59 is detel 
mined by the direction of movement of the 
member 64. 
To rigidly support the members 58 and 59 

brace rods 70 rigidly connect the membel's 
with the sleeves 61, and rods 71 are Secured 
to the lower ends of the members and slide 
within bearings 72 supported upon the base 
15. 
As clearly shown in Figure 1, the alms 58 

and 59 encircle the exhaust valve rods 51 
and are arranged between the collars 56 and 
other collars 73. With the member's SO al 
ranged, lateral movement thereof through 
manipulation of the crank 66 causes the col 
lars 56 or 73 to be engaged, depending upon 
the position of the exhaust valves, SO as to 
actuate the rods 51 in opening o' closing the 
exhaust valves. Because of the semi-circu 
lar formation of the arins 58 and 59, One 
arm engages the collars for half of the ex 
haust valves, while the other arm \vill en 
gage the collars for the other half of the ex 
haust valves. Ás the arms move in oppo 
site directions it will be clear that one set of 
valves is moved to open position while the 
other set is closed. This operation will be 
better understood by considering the de 
scription of the entire operation of the en 
gine. 
The operation of the engine is as follows: 

The master supply valve W is shown in Fig 
ure 2 in running position when block B is 
rotating in the direction of the arrow. To 
initiate movement of the engine in the di 
rection of the arrow, it is necessary that the 
valve W be shifted to the dotted line position 
shown in Figure 2 left side so as to charge 
with steam those cylinders having piston 
rods engaging the cams C and C at the left 
side of the crest of the caims so that outward 
movement of the pistons will be converted 
into lateral movement and in such direction 
as to cause rotation of the block in a coun 
ter-clockwise direction. As the pistons 20 
move outwardly under the expansive action 
of the steam admitted to the cylinders the 
pressure exerted against the inclined track 
ways 42 is converted into lateral pressure 
owing to the inclination of such trackways, 
and as the piston rods are rigidly connected 
to the pistons this lateral pressure is trans 
mitted to the cylinders, and the cylinders, 
being free to rotate, such lateral pressure 
will effect rotation of the cylinder's or block. 
The initial movement of the block 3 hav 

ing been effected, the master Yalve V can 
now be returned to the position shown in 
Figure 2, and under the rotational Inove 
ment of the block the admission ports are 
successively presented to the chamber 25 to 
be supplied with steam and thus operate 
their respective pistons. With the charg 
ing of each cylinder and the outward move 
ment of the pistons a new pressure is exert 

ed against the cams C and C, and this pres 
sui'e is converted into lateral motion for ef 
fecting rotation of the block. Each charge 
of steam to any one cylindter is permitted to 
expand owing to the progressively increasing 
area provided within the cylinder through 
the outward movement of the pistons. In 
this manner the expansive force of the steam 
is completely utilized, thus producing an en 
gine Of greatly increased efficiency. 
When the pistons reach their outer ex 

treme positions the corresponding exhaust 
Vaive 53 moves to open position by the 
actuating mechanism therefor being oper 
ated through the movement of the corre 
sponding piston, thus allowing the steam to 
xhaust from the cylinder through the port 
48 and the duct 49. When the pistons of 
any one cylinder reach their outer extreme 
position, the cylinder is in its lowermost po 
sition as shown in Figure 1, and in this po 
sition the piston rods engage the lowerinost 
points of the trackways 42. It will be un 
dierstood that by virtue of the inclination of 
the trackways 42, the pistons are permitted 
to nove out Vardly under the expansion of 
the steam charges. Upon continued rota 
iom of the block, the cams C and Cº serve 
to move the pistons inwardly to normal posi 
tion, and the pistons reach this normal po 
sition when their respective piston rods are 
at the c'est or upper part of the trackWays 
42. With the pistons returned to normal 
position the corresponding cylinder is now 
directly beneath the supply valve W so that 
steann is again admitted to the cylinder to 
tepeat the operation of the pistons. 

During the upward movement of any one 
cylinder the return movement of the pistons 
operates the actuating mechanisms for the 
exhaust, valves to return the valves to closed 
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position so that when the cylinder reaches 
its uppelmost position it is ready to receive 
and retain a charge of steam. 
When it is desired to reverse the engine, 

it is first brought to a standstill by discon 
tinuing the flow of steam to the valve V, 
wheretipon the valve V is shifted from the 
running position shown in Figure 2 to the 
position shown in dash lines, thereby charg 
ing those two uppermost cylinders at the 
right, with steam when the steam supply 
is again continued. Owing to the fact that 
the piston lods for these cylinders are en 
gaging those portions of the inclined track 
ways disposed to the right of the crest of the 
cans, it will be clear that when the pistons 
are forced outwardly they will operate to 
initiate movement of the block in a clockwise 
direction, as when viewed in Figare 2. This 
reverse novement, having been initiated, it 
follows that the succeeding piston and cyl 
inder tilnits Will inpart Successive impulses 
to the block to set up a continuous rotary 
ovement of the engine. After the engine 
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luas been started in its reverse movement the 
Valve. Y is returned to running position, 
which is midway between the other running 
position shown in Figure 2 and the position 
shown in dash lines. 
When attempting to reverse the movement 

of the engine immediately following the 
bringing of the engine to a standstill or 
prior thereto, it is possible that certain of 
the cylindel's will retain charges of steam 
which opei'ate to oppose any everse move 
Inent of the engine and in SO}}ie cases to such 
an extent that the engine cannot be 'eye'sed. 
Under this condition it is necessary that 
these opposing cylinders be freed of their 
steam and those cylinders which are in colm 
inunication with the atmosphere closed. 
This condition is brought about by the man 
ually controlled mechanism previously de 
Scribed, which can be operated to move those 
exhaust valves which are open to closed po 
sition and those valves which are closed to 
open position. It will thus be seen that the 
cylindel's charged with steam prior to re 
Versal are exhausted and the other cylinders 
closed to receive the new charges of steam 
upon the reversal of the engine. 

Referring to Figure 5, I have shown one 
means by which the piston rods 21 are per 
manently associated with the cams C and C *? 

So as to insure the proper contact of the 
Wheels or 'Oiler's 41 with the inclined track 

in this embodiment the forked 
end of the piston rod 21 is provided with 
rolle's 73 which work in annular grooves 
74 formed on opposite sides of the cam C 
or C. These grooves are disposed in par 
allelism to the inclined trackway 42, and it 
will be understood that during rotation of 
the piston rods the rollers 73 move within 
the grooves 74 and thereby maintain the 
wheel 41 in contact with the trackway. 
Although I have herein shown and de 

Scribed only one form of prime mover or en 
gine enabodying my invention, it is to be tin 
derstood thªt various changes and modifica 
tions may be meide herein without departing 
frem the Spirit of the invention and the 
Spirit and scope of the appended claims. 
What claim is: 
1. A prime mover comprising a shaft, a 

plurality of coaxial cylinders fixed to the 
shaft and having admission ports, check 
valves controlling the ports, a master supply 

ways 42. 

valve movable to initially supply fluid to 
predetermined cylinders, exhaust valves for 
the cylinders, actuating means for the ex 
haust valves operable by said pistons, and 
manually controlled means for the actuating 
means whereby predetermined valves can be 
opened and closed at Will. 

2. A prime mover comprising a shaft, a 
plurality of coaxial cylinder's fixed to the 
shaft and having admission poits, check 
valves controlling the ports, a master Sup 
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ply valve movable to initially supply ?luid 
to predetermined cylinders, exhaust valves 
for the cylinders, actuating means for the 
exhaust valves operable by said pistons, and 
manually controlled means for the actuating 
means whereby the exhaust valves can be 
Opened to exhaust expansible fluid from the 
charged cylinders when desired to reverse 
the direction of rotation of the cylinders. 

3. in a prime move, a circular series of 
exhaust valves, actuating mechanisms for the 
valves, and manually operable means for 
controlling the actuating mechanisms coln 
prising arcuate members, and means for 
simultaneously moving one member forward 
ly and the other member rearwardly. 

4. In a prime mover, a circular series of 
exhaust valves, actuating mechanisms for the 
Valves, and manually operable means for 
Controlling the actuating mechanisms com 
prising valve engaging members, and means 
for simultaneously moving one member for 
Wardly and the other member rearwardly. 

5. A prime mover comprising a shatt, a 
plurality of co-axial cylinder's fixed to the 
shaft and having admission ports, check 
valves controlling the ports, a master supply 
Valve relatively stationary so as to succes 
sively register with said admission ports 
When the cylinders ale rotated, pistons in the 
cylinders for reciprocating movement, and 
means for converting the movement of said 
pistons into lateral motion whereby rotation 
of the cylinders and shaft is effected. 

6. A prime mover comprising a shaft, a 
block fixed to the shaft and having co-axial 
cylindel's therein provided with admission 
ports, a naster Valve for Supplying an ex 
pansible fiuid to the ports and having en 
gagement with the periphery of the cylinder 
block, and a mounting for the waive by which 
the pressure of the fluid is utilized to balance 
and maintain the valve in contact with the 
block and yet permit adjustment of the waive 
to Supply fluid to predetermined ports. 

7. A prime move comprising a shaft, a 
block fixed to the shaft, and having co-axial 
cylinders therein provided with admission 
ports, a master valve for supplying an ex 
pansible fluid to the ports and having en 
gagement with the periphery of the cylin 
der block, a mounting for the Valve by which 
the pressure of the fluid is utilized to balance 
and maintain the valve in contact with the 
block and yet permit adjustment of the valve 
to Supply fluid to predetermined ports, and 
means for releasably locking the valve in ad 
justed position. 

8. In a prine mover, a shaft, a block fixed 
to the shaft and having cylindel's at circum 
ferentially spaced intervals disposed in 
parallelism to the shaft. peripherally dis 
posed admission ports for supplying an ex 
pansible fiurid to the cylinders, check valves 
controlling the ports, a master supply valve 
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relatively stationary so as to successively 
register with the admission ports when the 
cylinder block is rotated, pistons in the cylin 
clers for reciprocating movement having rods 

5 extending exteriorly of the cylinders and in 
parallelism to said shaft, a circular calm Sur 
irounding and fixed to said shaft and engaged 
by said rods for converting the reciprocating 
movement of said pistons into lateral motion, 

10 whereby rotation of the cylinder block and 
shaft is effected, exhaust ports for the cylin 
del's, reciprocating exhaust valves mounted 
in the block, and means for reciprocating 
said exhaust valves comprising projections 

5 on the piston rods, rods connected to said 

h 

s 

exhaust valves and mounted for movement, 
and abutments on the valve rods engageable 
by said projection for actuating the rods to 
effect movement of said exhaust valves. 

9. A prime mover as embodied in claim 8 
wherein one of said abutments is yieldably 
Supported for the purpose described. 

10. A prime mover as embodied in claim 8 
wherein collars are fixed to said valve rods, 
and manually operable means is provided 
having engagement with said collars for 
actuating the valve rods to move the exhaust 
valves to open or closed position. 
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