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Jo all whom it may concern:

Be it known that I, THoMAS (5. Efm\fr(w A
citizen of the United bta,tes.,, residing at Lex-
ington, in the county of Fayette and State of

g Kentuchy., have invented new and useful Im-
provements in Rotary Motors, of which the
following 1s a specification.

This 1nvention pertains to rotary motors
wherein the prime motive agent is admitted

10 atintervals to distinet compartments or cham-

bers and exerts an expansive or forceful in- |

fluence against movable elements to induce

reciprocating movement, which is converted

through adjunctive constituents into Iotm ¥
[5 movement.

The principle involved in the present motor
is similar to that of a turbine: but the blades
of the latter are replaced by cylinders and
piston-heads moving in directions opposite to

20 the rotary supporting element. In the pres-
ent construction 1t 1s desired to avold the
high velocity of the Lutbme but at the same
time retain power or eff cienw in driving by
“having the motive agent act on or as near as

25 1)0‘381[)16 to the pellpher of the rotary ele-
ment carrying the (,ylmdet's; and piston-heads,
and thus gain an increased fulerum or lever-
age. It 1s also proposed to utilize the ex-
pansive force of steam or gas or the forceful

30 1mpact of any other motive agent economic-
ally 1n smaller volume in e ach cylinder than

1In ordinary rotary motors within correspon-
Ing proportions, which will result in the re-
duction of speed, but a maintenance of ap-

35 pmxunatelvtlw same or greater power. This
economy in the use of Lho motive agent 1s
rendered effective to maintain a maximum
power within predetermined proportions by
unifying the operation of opposed piston-

40 heads by an intermediate connection having
a compensating movement during the rota-
tion of the element supporting the cylinders
and piston-heads through the medium of a
fixed eccentric means. - In analogous 11101;01*5

45 or those embodying wlmt is known as o re-

volving cylinders,” wherein each cylinder is
- hxed to and rotatable with a fly-wheel or
~other similar element, the rotation of the fiy-

\_

regularly ensuing in succession at pred

“and piston-headsare

——

wheel or like device is instituted by radially
dlgpogmﬂ the cvlmdm*t; ancl pistons and lelyf
ing on centrifugal influence; but in the pres-

ent construction the piston heads or valves
back to cause the fiy-wheel or analo-

move
gous device to rotate forwardly, the impel-
lmﬂ force being applied simultaneously at

opposite portions of the Aiy-wheel or other

like device by a part of the piston-heads,

while a remaining number of the latter arc

propulsively inactive or exhausting, this op-
eration being effected at each half- rev olution
of the ﬂv-whee] or similar rotary element and

mined timed intervals. TItis proposed to ar-
ange or 1nstall a plurality or battery of cyl-
inders and piston-heads or piston-valves in a
rotary element, such as a fly -wheel, which
cooperates with and actuates a shaft or anal-
ogous driven element, the cylinders and NES
ton- hem]% being located N contiguous pairs
and each pair of heads connceted b v apiston-
rod or rigid coupling for a simultancous o
eration or movement. Thepairsof cylinders
disposed in the rotary ele-
ment tangentially with respect to the center or
axis of the latterand as nearas POSS] ble tothe
periphery of the element. The pairs of tan-
genfially - Lh&p(}h{h cylinders and connected
piston heads or valves are supplied with the
motive agent at regular intervals throueh tu-
bular arms conumtlfztmw at the center of the
rotary element and 1.1:1\?.1.1];; ports at opposite
points cooperating with a feed and an exhaust
means, the couplnw for the piston-heads at
{_)ppOblLG portions (Ji Lho 1{"}1‘:11 y (*1{11'11('*1'11; hav-
I ' 1xed

lb-

cccentric means. _l..Im. 511@% or dlwm
ment may be actuated
ment embodying the mnuu‘m L”V—t]l%p{l‘a(‘{l
c',fllndm and connected piston- heads: but to
Increase the power of the shaft it is 1}1{*1’{“'{' red
that more than one rotary element be used in

connection with the shaft and having the eyl-

Inders and connected ]}1%{011—1101(!.5 thereof
%111)1}111,@] with the motive agent at such inter-

vals that one set of f,,,),rlnu..l{_ar&a and piston-heads
El.t opposite points in the respective rotary
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elements will simultaneously operate to give
the shaft or driven element a half-revolution

\
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In its simplified form the motorstructurally
embodies a base 1, having standards or pil-

. . " . ) . 2 . a, »
and become inactive.when the remaining cyl- : lars 2, rising from opposite extremities there-

inders and piston-heads of the rotary element
will be immediately rendered active to com-
plete the revolution, thereby materially 1n-
creasing the power of the shaft. It is also
intended to multiply the number of rotary
elements carrying the cylinders and piston-
heads, arranged as set forth; but the movable
members connecting the opposite pairs of pis-
ton-heads of each rotary element coéperate
with independent or distinet eccentric means,
and the eccentric means of two rotary ele-
ments will be reversely directed with respect
to the shatt.

The invention also contemplates the simpli-
fication of motor structures and the avoid-
ance of complex association of the parts and
also to so proportion the several parts, and
especially the cylinders and piston-heads, that
the weight will not preponderate the actuat-
ing pressure; but, on the contrary, the total
pressure acting on the piston-heads will be
materially in excess of the weight resistance
and render the movement of the rotary ele-
ment or elements exceptionally sensitive or
responsive to the expansive influence or force-

ful impact of the motive agent, narticularly

in starting the motor and before a regular im-
petus has been established.

" In the drawings, Figure 1 is an end eleva-
tion of the motor, showing portions thereof
broken away and in section. Iig. 2 1sa par-
tial longitndinal vertical section of the motor.
the shaft or driven element being broken oft
at one extremity. Fig. 3 is an enlarged ele-
vation of a portion of the right standard or
pillar for the driven element, showing the

‘head and the controlling means for the feed

and exhaust of the motive agent 1n cross-sec-
tion. Fig. 4 is a view similar to Ifig. 3 ot
the left standard or pillar for the driven ele-
ment. Fie. 5 is a top plan view of one of
the standards or pillars for the driven element.
Fio. 6 is an elevation of one of the fixed ec-
centric devices, looking toward the outer side
thereof. Fig. 7 is a transverse vertical sec-
tion on the line 7 7, Fig. 6, showing a por-
tion of one of the piston head or valve con-
necting or coupling means and the shoe car-
ried thereby in section, the shoe being 1n en-
oagement with the friction device. Fig. 81s
an end elevation of the shoe carried by the
coupling means for the piston heads or valves.
Fig. 9 is a view similar to Kig. 7, showing a
part only of the fixed eccentric and the shoe
replaced by a roller. Fig. 10 isa side eleva-
tion of one of the pillars for the driven ele-
ment, showing the steam supply and exhaust

means in connection therewith partially in

section.
Qimilar numerals of reference are employed

to indicate corresponding parts in the several
Views.

i

of to receive a driven element or shatt 3.
Fixed to the driven element or shaft 3 1s a ro-
tary element or fly-wheel 4, having pairs of
cylinders 5 secured as close as possible to the
periphery thereof and tangential to the axis
or center of the said rotary element. FKour
cyvlinders are shown in the present 1nstance,

and the number may be increased, if desired;

bat irrespective of the number of cylinders
used the contiguous pairs thereof have inner
open opposing ends, and working therein are
pbiston heads or valves 6, connected by a pis-
ton-rod 7, common to both heads or valves, to
cause the latter to have equal simultaneous
movementin opposite directions. The rotary
element or fly-wheel 4 is held on the shaft 3
through the medium of radial arms 8, con-
necting with the cylinders 5 adjacent to the
closed ends of the latter and concentrating at
the center around the shaft in a hub 9, which
is projected outwardly over the shaft and en-
ters the upper end of one standard or pillar
9. IKach of the arms has a port or passage
10 extending longitudinally therethrough and
opening into the closed end of the cylinder
with which it connects, all of the ports or
nassages 10 leading to the hub 9. The ports
or passages 10 of two of the arms 3 merge or

continue into a longitudinal feed-port 11 1n

the hub 9, and the ports or passages of the
remaining arms continue into a similar feed-
port 12-at a diametrically opposite point 1n
the hub, the ports 11 and 12 being separated
by segmental partitions 13, produced on the
hubs by the formation of the said feed-ports
11 and 12. Each of the partitions has a pack-
ing member 14 seated therein near one edge,
the packing members in the opposite parti-

tions being reversely disposed with respect to
opposite edges of the partitions.

The standard or pillar 2, into which the hub
9projects, has a vertical bore 15 extending up-
wardly therethrough and communicating at
its lower terminal with an outwardly-project-
ing tubular connection 16, which is adapted
to have a conveylng-pipe or analogous device
attached thereto for exhausting and feeding
the motive agent to the machine inaccordance
with thedirection of movementof the machine.
The upper end of the standard or piliar 2 1s
enlarged to form a bearing-head 17, and cen-
trally therein a circular receiving-chamber 18
is vertically disposed and has communication
with the bore 15 of the standard at its lower
portion and with a feed and exhaust nipple 19

at its upper portion. At its inner and outer

sides the bearing-head 17 is also formed with
circular sockets 20 and 21, the socket 20 hav-
ing a suitable fibrous or other packing 22
therein and a packing-ring 23, and the socket
21 is provided with a fibrous packing 24,
against which is inserted the flange 25 of a
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bearmeg-cap 26, which surrounds the project-
ing end of the shaft ordriven element 8. The
fibrous packings 22 and 24 and the ring 23 and
cap 26, with its flange, will be of such materials
as are best adapted for the purpose to insure
the formation of a tight joint around the hub
9 within the head 17 of the standard or pillar
and to resist wear tosuch an extent as to pro-
long a trueness of operation of the hub and
shaft extremity within the head. The outer
terminal 27 of the hub is solid, the hub heing
circumferentially reduced, as at 30, to form
the head-terminal, as set forth, and also give
sufficient clearance within the chamber 18 for
effective communication with the latter of the
longitudinal feed-ports 11 and 12.

Rising from an intermediate portion of the

base 1 as an upright 31, having a head 32,

through the center of which the shattor driven
element 3 movably extends, and secured to one
side of the head is an eccentric device 33,
which consists of a disk through which the

- shaft or driven element 3 movably passes to

30

35

55
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on the engaging parts.
36 a roller 37, Fig. 9, may be used for the
same purpose with equal efliciency; but it is

one side of the center, as clearly shown by
Iig. 6. In the present construction of this

eccentric device an outwardly-opening cirecu-

lar groove 34 is formed and has inwardly-con-
verging side walls 85. The contour of this
groove 34 may, however, be varied, and in
view of the eccentrie relation of the shaft or
driven element 3 to this eccentric device the
latter is projected laterally a greater distance
at one side of the machine than at the other.
In the preferred construction of the motor
the groove 34 is movably engaged by a seo-
mental shoe 36, which has its upper and lower
sides inclined in directions corresponding to
the opposite walls 35 of the groove.
mental shoe 36 is of such dimensions as to be

only partially projected into the groove 84 to

reduce the friction as much as possible and
avold Jamming or sticking of the shoe dur-
ing 1ts traverse of the groove. It will be ol-
served from the detail view of the shoe, as

shown by Fig. 8, that it has a longitudinal cur-

vature corresponding to that of the groove,
the opposite or upper and lower sides of the
shoe being, respectively, concave and convex
to render the movement thereof within the
groove free of retardation as much as possi-
ble and also to reduce the tendency of wear

preferred that the shoe be employed in view
of 1ts longer bearing, and consequently more

positive engagement and movement with re-

spect to the eccentric device. The shoe or
roller is carried by the central portion of the
deflected intermediate member 38 of a coup-

ling 39 for the piston-rods 7 of the head 6.
The coupling 39 has outwardly - directed

straight terminals 40, with inner semicircular
seats 41 to partially embrace the piston-rods,
the terminals 40 being held in operative con-

The seg-

Instead of the shoe |

nection to the piston-rods by coupling-clips |

42, bolted or otherwise attached to said ter-

minals 40 and having outer semicircular seats
43, which coincide with the seats 41. The

terminals 40 and their clips 42 snugly and
tightly embrace the piston-rods 7 to avoid the
teast lost motion or slipping movement of the
coupling-terminals on the piston-rods to in-
sure a simultaneous actuation of the termi-
nals ot the coupling of equal extent in oppo-
site directions under all conditions and in con-
sonance with the movements of the piston-
rods. _ - _

The operation of the motor as thus de-
scribed in its simplified form will be regular,
and as steam is admitted to the two cylinders
(shown to the left in Fig. 1) above and below
the horizontal diameter of the rotary element
or fly-wheel 4 the piston-heads 6 in said cyl-
inders will be forced to the right and the pis-

ton-heads at the opposite extremities of the

piston-rods will move inwardly into their eyl-
inders gradually, and immediately the rotary
element or fly-wheel will be rotated in the di-
rection of the arrow shown by Fig. 1. An
unequal expenditure of the expansive force
of the motive agent on the piston-heads ini-
itially engaged, as just explained, will be pre-

vented by the coupling 39 for the piston-rods

7, and consequently the power of the driven
element or shaft 3 will be regularly main-
tained. This restriction to rapid movement
of
the shoe 36 in the groove 34 of the eccentric
device 33, and it will be seen by the dotted
lines shown by Tig. 1 that said shoe will be
arranged centrally with respect to the hori-
zontal diameter of the rotary element or fly-

the piston-heads is due to the location of
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wheel 4 when the initially-fed eylinders 5 are

in the position shown by Fig. 1, or, in other
words, the said shoe will be nearer to the

driven element or shaft 3 than at any other
J\H -

time during the operation of the motor.
the rotary element or fly -wheel is thrown
around the shoe moves upwardly through the

groove 34, and gradually the distance between

105

L1O

the same and the axis of the motor or the shaft

3 increases, and such inerease of distance of the

shoe with respect to the axis is equal to the

movement of the piston-rods 7 and the piston-
heads 6 in the respective cylinders. When
the shoe arrives at a point in the eccentric
device diametrically opposite that shown by

i[IS

I1g. 1, the piston-heads which have first re-

ceived the expansive effect or forceful impact

ot the motive agent will have about reached

the terminus of their inward movement and
the opposite piston-heads will have moved far
enough into their cylindersto be ready to re-
celve a charge of the motive agent to complete
the revolution of the rotary element or fly-
wheel 4. This simplified construction and op-
eration have been set forth to demonstrate

120

2

that the motor will be actuated to rotate at -

least in one direction without any further
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3.
auxiliary, and the feed and exhaust will reg-

titions 13 of the hub 9, as shown by Fig. 4,
the exhaust of the two cylinders first receiv-
ing the charge of the motive agent being et-
fected when the remaining cylinders receive
such charge, and vice versa. 1t is possible to
reverse this simplified form ot the motor by
varying the entrance of the motive agent into
the opposite cylinders through suitable valve
means well understood in this art. 1t 1s pre-
ferred, however, to equip the driven element
or shaft 8 with more than one rotary element
or 1
second fly-wheel being provided with the same
components and instrumentalities just partic-
ularly described in connection with one of
said fly-wheels, and in the drawings similar
reference-numerals are applied to the like
parts. The eccentric device 44, engaged by
the shoe of the coupling 39 of the piston-rods
of the second fly-wheel, is in reverse position
relatively to the eccentric device 33 and pro-
jects in an opposite direction with respect to
the shaftordriven element 3. Furthermore,
the coupling 39 of the second rotary element
or fly-wheel 4 has its intermediate arcuate
member 38 in reverse position to the similar
member of the coupling of the first-described
rotary element, and in the initial operation ot
the motor in its preferred combined fly-wheel
or rotary -element arrangement the piston-
heads will be in reverse positions in their cyl-
inders in the two rotary elements, or the mo-
tive agent will engage the piston-heads and
evlinders in reverse order in the two rotary
elements. Under this operation the cylinders
and piston-heads in one rotary element which
are propulsively inactive during the first half
of the revolution will have their inactivity
counterbalanced by the driving action of the
cylinders and piston-heads in like positionsin
the second rotary element. This operation
will become regularly successive in alterna-
tion in the batteries of cylinders and piston-
headsin the tworotary elements, with a conse-
quent increase in power of thedriven element
or shaft 3, and it is proposed to increase the
number of rotary elements and organization
of piston-heads and cylinders explained in-
definitely. It will be seen, however, that the
disposition of the rotary elements in contig-
uous pairs having their eylinders and piston-
heads in reverse positions, controlled alter-
nately as to activity and inactivity from a
propulsive standpoint, will be very effective in
concentrating increased driving power within
the shaft 3 by means of an economical expen-
diture of the motive agent, which is fully util-
ized throughout the extent of 1ts expansive or
impacting force without the loss of the least
energy.

The reversal of the motor having the dunal !

rotary element and piston-head and cylinder
organization will be attained by suitable valve

y-wheel 4, as clearly shown by Fig. 2, the

|

agent may
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mechanism controlling the admission of the
motive agent into the cylinders in opposition
to those first receiving the agent when the
motor is actuated to rotate in a contrary di-
rection. It will also be understood that the
details of the various parts may be modified,
as well as the proportions and dimensions of
the main parts, in constructing motors em-
bodying the features of the invention having
varying horse-powers. It is not essential that
the exact mode of attaching the cylinders and

70

75

of securing the shoes to the couplings, as

shown and set forth, should be accurately fol-

lowed, as such details do not in the least at-

fect the general operation. It is essential,

30

however, that the present form of motor have

the cylinders and piston-heads and connecting-
rods for the latter arranged tangentially with
respect to the axis of the rotary elements and,
further, thatthe admission of the motive agent
be controlled at all times to move the piston-
heads back or in a direction reverse to the
movement of the rotary elements. In sup-
plying the motor with a driving agent the
latter when the motor is moving in the direc-
tion of the arrow enters thenipple 19, and the
exhaust is effected through the tubular con-
nection 16 when the terminal # of the one
partition 13 (see Fig. 3) reaches the point .
After admission of the motive agent exhaus-
tion from the cylinders in activity is effected,
the partitions in the remaining standard or
pillar having a corresponding operation. o

reverse the engine, the motive agent 1is ad-

mitted through the tubular connection 16 and
exhausts through the nipple 19 in each stand-
ard, a suitable two-way cock being one way
of arriving at this result, or, in other words,
to change the direction of the steam or other
motive agent with respect to the tubular con-
nection and nipple. The means for control-
ling the steam supply, exhaust, and reversal
of the motor is clearly shown by Kig. 10

" and includes a pipe 43, connected at opposite

ends. respectively, to the nipple 19 and the
connection 16 and provided at an intermediate
point with a two-way valve44®. By operating
said valve in opposite directions the admis-
sion and exhaust of the steam or other motive
be controlled as just explained.

Havine thus fully described the invention,
what is claimed as new 1s— |

1. A motor, having a driven element, a ro-
tary element, cylinders and pistons carried by
the rotary element and arranged in opposite
cooperating pairs, and means for feeding the
motive agent to the cylinders in such manner
as to cause the pistons to move in a direction
reverse to that of the rotary element.

9. A motor, having a driven element, a ro-
tary element, and pairs of propelling devices

carried by the rotary element having con-

nected parts actuated by the motive agent and
moving back in a direction reverse to the di-
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3. A motor, having a driven element, a ro-
tary element codperating with the driven ele-

ment, and propulsive devices carried Ly the

rotary element connected in pairs for simul-

taneous operation and arranged tangentially to

the center of the latter.
4. A motor,

propulsive devices arranged tangentially to
the center thereof. | | |
5. A motor, having a rotary element carry-

ing simultaneously-operative pairs of propul- |

sive devices arranged tangentially to the cen-
ter thereof at opposite points.:

6. A motor, having a rotary element with

pairsof tangential propelling devices arranged
at oppostte points therein, the said pairs of de-
vices having simultaneous operating elements.

7. A motor, having a driven element. a ro-
tary element cosperating therewith, and pairs
of tangentially-arranged propelling devices
at opposite poinis therein, said propelling de-

vices having movable parts connected tor si- |

multaneous operation.

3. A motor, having a rotary element pro-
vided with pairs of cylinders and piston-heads
arranged tangentially with respect to the cen-
ter, the piston-heads of each pair of cylinders
being connected for simultancous operation.

9. A motor, having a driven element, a ro-
tary element cooperating therewith and pro-
vided with tubular arms comm unicating with
a source of supply of the motive agent, and
tangentially-disposed propelling devices ar-
ranged close to the periphery of the rotary
element and connected to the arms. .

10. A motor, having a rotary element with
tubular arms, a driven element to which said
arms extend, and connected pairs of propel-
ling devices disposed close to the periphery

of the rotary element and having communica-
tion with the said arms. |

11. In a motor, a driven element, a rotary
clement secured to the driven element and
having oppositely - disposed tangentially - ap-
anged pairs of propelling devices, a coup-
ling for the opposite pairs of propelling de-
vices, and means for controlling the move-
ment of the coupling during the actuation of
the rotary element. '
~12. In a motor, a driven element, a rotary

element foractuating the driven element, pairs

of cylinderstangentially disposed in the rotary
element at diametrically opposite points and
having connected piston-heads, a cou pling for
the piston-heads of the opposite pairs of cyl-

‘nders, and a fixed eccentric device with which

i portion of the coupling engages. _
~13. In a motor, a driven element, a rotary
element having tangentially - arranced pro-
pelling mechanism at diametrically opposite
points provided with movable parts, a coup-
ling connecting the said movable parts of the
opposite propelling mechanism, and a fixed

having a rotary element pro-
vided with dependently-operative pairs of

|
f
|

eccentric device with which a portion of the

14. In a motor, a driven element, two inde-
pendent rotary elements secured to the driven
element, and pairs of propelling devices ar-
rangec near the periphery of each rotary ele-
ment and at diametrically opposite points.

I5. In amotor, a driven elemen t, independ-
ent rotary elements secured to the driven ele-
ment, and tangentially-arranged pairs of DIo-
pelling devices disposed near the periphery of
each rotary element at cliametrically opposite
points. -

16. In a motor, a driven element, independ-
ent rotary elements secured to the driven ele-
ment, propelling devices at opposite points in
each rotary element, couplines for the Pro-
pelling devices, and reversely-extending ec-

centric devices engaged by portions of the

couplings. ~ |

17. In a motor, tubular standards. a driven
element supported by said standards. inde-
pendent rotary elements secured to the driven
element and carrying batteries of propulsive
devices and tubular feedine means connectin o
with the propulsive devices and the standards.

13. In a motor, tubular standards to recei Ve
the motive agent, a driven element rotatably
s, rotary clements se-

held by said standard
cured to the driven element and carrying bat-
teries of propulsive devices cou pled for simul-
taneous operation, and tubular connecting
means between the batteries of propulsive de-
vices and the standards.
19. In a motor, a driven element, independ-
ent rotary elements secured to the driven ele-
ment, propelling devices arranged at diamet-
rically opposite points and connected to the

rotary elements, the propelling devices beingy

positioned tangentially with respect to the
driven element, couplings. for the propelline
devices, reversely-extending eccentric devices
engaged by portions of the couplings, and
means for feeding and exhausting the propel-
ling devices. S _

20. In amotor, adriven element, independ-
ent rotary elements secured to the driven ele-
ment, propelling devices at opposite points in
each rotary element, couplings for the pro-
pelling devices having projecting means, and
reversely-arranged eccentric devices engaged
by the projecting means of the couplings.

21. Inamotor, adriven element, independ-
ent rotary elements secured to the driven ele-
ment, propelling devices arranged in pairs at
opposite points in each rotary element, a por-
tion of the pairs of propelling devices in one
rotary element being propulsively active
while like devieces in the other element are
propulsively inactive, and means for supply-
Ing the motive agent to and exhaustine the
same from the propelling devices. _

22. In amotor, a driven element, independ-

ent votary elements secured to the driven ele-
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ment, pairs of propelling devices arranged at l means for controlling the regularity of move-
opposite points in each rotary element, por- | ment of the coupling means, and means for

tions of the propelling devices in the respec-
tive rotary elements being alternately pro-
pulsively active and inactive, means for ob-
taining a unitary operation of the pairs of
propelling devices, and means for supplying
and exhausting the motive agent.

93. In a motor, a driven element, a rotary
element having tubular arms concentrating in
a central hub on the driven element, propel-
ling devices at opposite points in the rotary

element with which the arms communicate, |

and tubular supporting means for the driven
element and hub having means for receiving
a supply of a motive agent and exhausting the
latter.

924. In a motor, a driven element, a rotary
element secured to the driven element, pairs
of cylinders carried by the rotary element
and having inner open ends and outer closed

extremities. piston-heads in the pairs of cyi- |
inders, each pair of heads being connected by

a single rod, a coupling means between each
piston-rod of the opposite pairs of heads,

supplying the motive agent and exhausting
the latter.

95. In a motor, a driven elenient, a rotary
element secured to the driven element, pairs
of cylinders arranged at opposite points in the
rotary element and. having 1nner open ends
and outer closed extremities, piston-heads 1n
the cylinders connected for simultaneous op-
eration, tubular arms attached to the outer

" closed extremities of the cylinders and con-

centrating at the center in a tubular hub en-
oaging the driven element, and a tubular sup-
porting means to receive and exhaust the mo-
tive agent, such tubular supporting means op-
eratively holding the driven element and a
nortion of the hub. |

In testimony whereof I have hereunto set

my hand in presence of two subscribing wit-
Nesses. |
THOMAS G. SAXTON.
Witnesses: |

J. ExpRY ALLEN,
Krirarm HAWKINS.
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