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The present invention relates to a power drive, and
more particularly to a wheel having a hydraulic fluid
drive contained therewithin for driving the wheel.

It is an object of the present invention to provide a
power drive mechanism contained within a wheel which
may be selectively -engaged with the wheel-so that the
power drive may be used to drive the wheel when the oc-
casion demands, but to permit free-wheeling of the wheel
when such driving force is not required.

Tt is a further object of the present invention to provide
a wheel of the character described wherein the wheel in-
cludes a fixed axle and a wheel hub rotatably mounted
on the axle with hydraulic power drive mechanism lo-
cated within the wheel between the axle and the hub and
engageable with the axle to prevent movement of a por-
tion of the mechanism relative to the axle, whereby the
hub is driven by said mechanism when the portion is in
engagement with said axle, and said mechanism and hub
are freely rotatable on said axle when said portion is dis-
engaged from said axle.

It is another object of the present invention to provide
structure of the character above described, wherein the
axle is provided with a fixed clutch plate having hydrauli-
cally actuated structure supplied by fluid lines in the axle
for engaging the aforesaid portion of the mechanism, so
that the portion may remain rotatable with the wheel
on said axle until such time as the hydraulically actuated
structure is coupled therewith to thereby interconnect the
drive mechanism to the axle.

1t is a further object of the present invention to provide
structure of the character described, wherein the drive
mechanism includes a plurality of radially disposed, cir-
cumferentially spaced cylinders, each having a recipro-
cable piston therein and pilot valve means coupled there-
to for controlling the flow of hydraulic fiuid to and from
the cylinders to reciprocate the piston so that the driving
action of each of said cylinders is derived from the sliding
engagement of said piston on the aforesaid portion under
the action of hydraulic fluid against the piston and con-
troiled by said pilot valve structure. _

Still another object of the present invention is the pro-
vision of an ecceniric which may be fixed to the axle and
engaged by the piston as said hub rotates relative to the
axle to force the piston outwardly from said axle, where-
by the fluid in the cylinders for driving the pistons is ex-
hausted to hydraulic return lines as said pistons move
about said eccentric to thereby position ‘the pistons for
movement toward the axle under the action of hydraulic
fluid entering the cylinders.

A further object of this invention is the provision of a
symmetrical, two-lobe cam providing the aforesaid ec-
centric and movable into fixed engagement with said axle,
whereby dynamic balance of the wheel and axle system
is maintained regardless of whether the cam is fixed to
the axle or freely rotatable thereon, thus rendering the
system especially adapted for movement at relatively high
speeds.

Yet another object of the present invention is the pro-
vision of a symmetrical, two-lobe cam which provides the
aforementioned eccentric about which the pistons move,
whereby the power impulse derivable from the use of the
two-lobe cam is double that derived from an eccentric
having a single lobe, Thus, the power output of the sys-
tem containing the two-lobe cam is' increased with no
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corresponding increase in the size or stroke of the drive
mechanism.

In the drawings: . .

TIGURE 1 is a side elevational view of a wheel and
rim involving the present invention, taken from the out:
wardly facing side of the wheel and having portions
broken away and shown in section to reveal details of
consfruction;

FIG. 2 is a fragmentary, side elevational view of a
wheel and rim shown in FIG. 1, and taken from the in-
wardly facing side of the wheel;

FIG. 3 is a cross-sectional view taken along line 3—3
of FIG. 1 looking in the direction of the arrows and
illustrating one embodiment of the mechanism for driving
the wheel and rim shown in FIG. 1;

FIG. 4 is a fragmentary, cross-sectional view taken
along line 4—4 of FIG. 3 looking in the direction of the
arrows, with portions broken away and shown in section
to show details of construction;

FIG. 5 is a fragmentary, cross-sectional view taken
along line 5—5 of FIG. 3 looking in the direction of the
arrows and with portions broken away and shown in sec-
tion to reveal details of construction;

FIG. 6 is a cross-sectional view taken along line 6—6
of FIG. 3 looking in the direction of the arrows;

FIG. 7 is a fragmentary, end elevational view of the
present invention and illustrating a second embodiment
of the drive mechanism therefor, parts being broken away
and in section to reveal details of construction;

FIG. 8 is an enlarged, fragmentary,-side view of the
valve means interconnecting the fluid lines directed to
the clutch means and cylinders providing the drive mech-
anism for the present invention;

FIG. 9 is a cross-sectional view taken along line 9—9
of FIG. 7; and

FIG. 10 is a view taken along line 10—10 of FIG. 7,
parts being broken away and in section to reveal details
of construction.

A power-driven wheel 18 shown in the drawings, in-
cludes generally, a rim 12 circumscribing a wheel central
portion 14 and an axle or shaft 16 provided with a cap 18
on the normally outermost end thereof. Central portion
14 consists of an annular hub 26 circumscribing axle 16,
and provided with inboard and outboard roller bearings
22 and 24 respectively (FIG. 3), rotatably supporting hub
20 upon the axle 16.

An annular seal assembly 26 in surrounding relation-
ship to axle 16, is provided on the inboard side of hub 20
within an annular recess in the latter, and cap 18 is
fastened to the outboard side of hub 28 by suitable bolts
30 provided for this purpose. A sleeve bearing 32 sur-
rounds shaft 16 intermediate roller bearings 22 and 24,
and a first cam 34 surrounds sleeve bearing 32 and is
eccentrically mounted relative to axle 16. Cam 34 is
provided with spaced bearing surfaces 35 which merge
into-a single surface as the point opposite to the lobe 37
thereof (FIG. 5) is approached. An anmular clutch
plate 36 is fixed to axle 16 intermediate sleeve bearing 32
and roller bearing 22, and is provided with an - inboard
side 38 bearing against the roller bearing 22 and an ouf-
board side 49 bearing against the sleeve bearing 32 and
cam 34.

A first fluid passageway 42 is provided in and extending
longitudinally through axle 16 from the inboard end
thereof to a point adjacent outboard edge 40 of clutch
plate 36. A first fluid T-connection 44 is threadably en-
gaged with axle 16 at the inboard end of passageway 42.
A second passageway 46 parallel with and adjacent to
passageway 42, is also provided in axle 16 and illustrated
in FIG. 6. A second fluid T-connection 48 is threadably
mounted on axle 16 at the inboard end of passageway 46,
and shown in FIG. 2.
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At approximately diametrically opposed points ad-
jacent the outer periphery of clutch plate 36, a pair of
piston housings 50 and 52 are mounted and contain
reciprocable pistons 54 therein, only one of said housings
being shown in FIG. 3. Each piston 54 has a connecting
pin 56 extending axially therefrom toward cam 34, and
when the corresponding piston 54 is forced toward cam
34, pin 56 passes through an aperture 58 provided in
plate 36.

A pair of first, oppositely directed, fluid-carrying con-
duits 690, is shown in FIG. 3 and interconnects passage-
way 42 with each of piston housings 56 and 52 on one
side of the corresponding piston 54. Conduits 60 carry
hydraulic fluid from passageway 42 to housings 50 and
52 to drive pistons 54 in a direction away from cam 34.
Similarly, a pair of second, oppositely directed, flnid-
carrying conduits 62 interconnect fluid pasasgeway 46
with piston housings 50 and 52 on the opposite side of
pistons 54 for carrying hydraulic fluid to housings 50 and
52 to drive pistons 54 toward cam 34. It is to be under-
stood that as pistons 54 are driven in either direction, the
hydraulic fluid on the side of the housings 5¢ and 52 to-
ward which the pistons 54 move is driven out through the
respective conduits 68 and 62 to the respective passage-
ways 42 and 46.

A second cam 64 and a clutch pin-receiving plate 66
surround axle 16 and are secured respectively to the out-
board and inboard sides of cam 34 by virtue of a plurality
of bolts 68 extending through second cam 64, first cam 34
and threadably engaged in plate 6. The clutch pin-
receiving plate 66 is provided with a pair of apertures
79, only one of which is shown in FIG. 3, for receiving
pins 56 when the same are reciprocated through apertures
58 when hydraulic fluid is supplied to housings 50 and 52
through conduits 62. Apertures 58 are each provided
with an O-ring seal 72 to prevent fluid leakage from
chambers 50 and 52. The outboard face of second cam
64 is provided with a continuous and irregular cam groove
74 in surrounding relationship to axle 16.

As shown in FIGS. 1 and 3, hub 20 is generally
cylindrical in shape and is provided with a plurality of
circumferentially spaced openings 76 (only one of which
is shown) in the outer peripheral surface thereof for re-
ceiving elongated, hydraulically actuated assemblies 78,
the latter being secured rigidly to hub 20. All of the
openings 76 lie in the same vertical plane through hub
29 so that the assemblies 78 are secured to hub 20 with
the longitudinal axes of the assemblies 78 being substan-
tially coincident with coplanar lines radiating from a
central point on axle 16. Since all of the assemblies 78
are the same, only one will be described.

Each assembly 78 consists of a first cylindrical sleeve
80 which is received in opening 76 and extends outwardly
therefrom. Hub 20 is provided with an annular projec-
tion 82 extending inwardly into and surrounding the open-
ing 76. Sleeve 89 is provided with an annular shoulder
84 which complementally engages projection 82 for sup-
porting sleeve 80 on hub 290, sleeve 80 being secured
rigidly to hub 20 in any suitable manner.

A plurality of second openings 86 are provided in the
outer peripheral surface of hub 206 in a vertical plane
through the latter, parallel to, and spaced from the plane
in which the openings 76 lie, one opening 86 being pro-
vided for and paired with each opening 76. A second
cylinder sleeve 88 is fitted into the opening 86 in a similar
manner to that described with reference to the sleeve
80 and opening 76. 1t is to be noted that the outermost
ends of first sleeves 80 and the corresponding second
sleeves 88 are in fluid communication by virtue of a
fluid passage 89, shown in FIG. 3. A cylinder cap 99
extends over the top of sleeves 80 and 88 in closing rela-
tionship to the outermost ends thereof, and a pair of
spaced bolts 92, shown in FIGS. 1, 2 and 3, is provided
for fastening each cap 99 to hub 29. An annular block
94 is provided between the proximal portions of sleeves
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88 and 80 to prevent fluid leakage in the annular space
therebetween and to define, with cap 99, the fluid passage
89.

A pistonhead 96 is slidably received in each sleeve 88
and is connected by a wrist pin 98 to a T-shaped piston
rod 190 extending toward axle 16. The end of piston
rod 160, remote from pistonhead 96, is provided with a
pair of rollers 192 mounted on spaced shafts 184, as
shown in FIG. 5. The rollers 162 rotatably engage the
outer peripheral surface of cam 34 and move about the
latter when cam 34 is held rigid to shaft 16. Thus, it can
be seen that the reciprocation of piston 96 is directly de-
pendent upon the position of cam 34 when the latter is
fixed to axle 16.

Pilot valve piston structure 106 is received within each
sleeve 88 and includes a pair of spaced, axially aligned
pistonheads 198 and 116 (FIG. 3) joined at their proxi-
mal ends by connector 212 provided with a transverse
passageway 114 extendirig therethrough, and with an axial
passageway 116 communicating with passageway 114 and
extending through piston 168 to intercommunicate pas-
sageway 114 with passage 89.

A connecting rod 118 is connected with the pistonhead
110 and extends radially inwardly therefrom. A stub
shaft 128 is journalled at the innermost end of connecting
rod 118 and extends from the latter toward cam 64. A
cam follower roller 122 is rotatably mounted on the pro-
truding end of shaft 120 and is received within groove
74 of cam 64 so that reciprocating movement of each
structure 206 within the corresponding sleeve 88 cccurs
when cam 64 is fixed to axle 16 and when hub 20 rotates
relative to the latter.

A pair of longitudinally extending fluid passageways 124
and 126 are provided in axle 16 and extend through the
latter as shown in dashed lines in FIG. 3. Passageways
124 and 126 terminate in respective inlets 128 and 136
at the inboard end of axle 16 and fluid connections 132 and
134 are secured to axle 16 at inlets 128 and 138 respec-
tively. A fluid source is connected to connections 132
and 134 to supply fluid to passageways 124 and 126.

Adjacent the outboard end of axle 16 are a pair of an-
nular depressions 136 and 138 in the portion 149 (FIG.
1) of hub 29 in the vicinity of axle 16. Depressions 136
and 138 are illustrated in FIG. 3, with depression 138
shown in dashed lines. A plurality of arms 142 radiate
from portion 140 of hub 20 and are integral therewith,
arms 142 thus forming a part of hub 2. Arms 142 ex-
tend outwardly from axle 16 and terminate adjacent cor-
responding assemblies 78. A pair of fluid passages 144
and 146 are disposed within and through each arm 142,
and passages 144 and 146 terminate at the oufermost
end of the respective arm 142 at the spaced outlet open-
ings 148 and 350 respectively. Openings 148 and 156
are disposed in communication with corresponding open-
ings in the side wall of the corresponding sleeve 88 so
that the fluid passages 144 and 146 may be placed in flnid
communication with the interior of the sleeve 388.

The radially innermost ends of passages 144 and 146
communicate with the annular depressions 136 and 138
respectively so that fluid passing into passageways 124
and 126 may pass through fluid passages 144 and 145
respectively, and into the corresponding sleeve 88.

It is evident that piston heads 198 and 118 of each
pilot valve structure 106, effectively close off the openings
corresponding to the openings 148 and 156 in the side
wall of sleeve 88 so as to prevent the flow of fluid from
passages 144 and 146 into the sleeve 88 and thus, through
passageways 114, 116 and 8% to the radially outermost
end of the corresponding sleeve 8. Since arms 142
rotate relative to axle 16, depressions 136 and 138 main-
tain passages 144 and 146 in fluid communication with
corresponding passageways 124 and 126 at all times.

Grooves 74 on cam 64 are provided with a pair of
semi-circular portions 152 and 154 (FIG. 4), portion 154
being of a lesser diameter than the portion 152. Portions
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152 and 154 merge together at diametrically opposed
points, as shown in FIG. 4, and when the rollers 122 are
disposed within the portion 152 of groove 74, the corre-
sponding connecting rods 118 are directed radially out-
wardly from axle 16 and force pistonheads 11§ into clos-
ing relationship to opening 148 and pistonheads 188 into
2 position placing fluid passage 146 into communication
with sleeve 88. Conversely, when rollers 122 are in the
portion 154 of groove 74, the connecting rods 118 are
directed toward the axle 16 so that pistonheads 168 close
the corresponding openings 150 and pistonheads 130 move
to positions permitting fluid communication between finid
passages 144 and the interior of sleeve 88.

Hub 2¢ is provided with a plurality of radially extend-
ing ears 156 which are disposed adjacent the outermost
portion of hub 28, and are illustrated in FIG. 2 of the
drawings. PBars 156 mate with, and are secured to Iugs
158 which are secured to the rim 12 and extend inwardly
toward axle 16. Nut and bolt means 169 interconnect
ears 156 with lugs 158 to interconnect rim 12 with hub 26,

In operation, hub 20, assemblies 78, pilot valve struc-
tures 106, cams 34 and 64, and plate 66, all rotate about
fixed axle 16 when the pins 56 within-piston housings 56
and 52 are out of engagement with the corresponding
apertures 70. Thus, a freewheeling condition of wheel
10 is provided, and wheel 10 continues to rotate so long as
pins 56 are out of engagement with the corresponding
apertures 79.

When it becomes necessary to provide-additional trac-
tion to the vehicle to which wheel 10 is operably coupled,
fluid is introduced into passageway 46 and conduit 62 of
each of cylinder housings 56 to drive the corresponding
pistons toward the cam 34 to thus force the pins 56 into
apertures 70. In effect, this action locks cam 34 on sta-
tionary axle 16 and cam 34 is thus rendered stationary
with the latter. As pistons 54 move toward a position
with the pins 56 disposed in apertures 70, the pistons 54
drive fluid out of housings 50 and 52 through conduit 69,
and then to return line 42. Pins 56 remain in apertures
79 since the fluid pressure on the pistons 54 is such as to
maintain the pins in an outboard direction relative to the
outer end of axle 16.

Simultaneously with the directing of fluid to housings
50 and 52 to force pins 56 into apertures 70, fluid is ad-
mitted to one of the passageways 124 or 126, and then
to the corresponding passage 144 or 146, through pilot
valve structures 106, and thence to the outermost ends of
corresponding sleeves 80 into driving relationship with
pistons 96 in the latter. For example, if fluid is directed
from a source to passageway 124, fluid then flows into the
corresponding depression 136, through passages 144, and
into sleeves 88 when rollers 122 engage the portion 154
of groove 74. It is clear that fluid passes from the
interior of each sleeve 88, through passage 116, through
passage 8%, and into the corresponding sleeve 80 at the
outermost end thereof to thus drive the piston 96 radially
inwardly.

If passageway 124 is the pressure line, passageway 126
represents the return line so that fluid is returned from
the sleeves §0 through passages 89, 116, passages 14¢
into depression 138 and into passageway 126, when rollers
122 are disposed within portion 152 of groove 74. 1t is
evident that pistonheads 118 thus closes off opening 148
and pistonheads 108 move so as to permit fluid to flow
from the interior of sleeves 88 to the corresponding pas-
sages 146.

Portions 152 and 154 of groove 74 are positioned so
that fluid is admitted to each sleeve 80 when the rollers
102 on the piston rod 100, corresponding to the last-men-
tioned sleeve 80, engage cam 34 at the lobe 37 thereof as
illustrated in FIG. 5. As fluid is forced into the sleeve
80, the fluid force directs the piston 96 radially inwardly
and thus drives the piston 8¢ about cam 34 toward the
point on the latter opposite to lobe 37 thereof. "As rollers
102 pass the point on cam 34 opposite to lobe 37, the con-
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8
necting rods 118 shift outwardly and rollers 122 thereof
pass into portion 152 of groove 74. When this occurs,
pistonheads 108 open sleeves 88 to the corresponding
passages 146 to permit fluid to return through the pas-
sageway 126 to the source connected to connection 134.

When passageway 124 is the pressure line, wheel 10 is
caused to rotate in one direction and fluid is returned
through passageway 126 to the source. Conversely,
when passageway 126 is the pressure line, wheel 10 ro-
tates in the opposite direction and passageway 124 serves
as the return line for directing fiuid from sleeves 89 to the
fluid source.

When it is desired to cease the driving action of wheel
10 due to the action of fluid within sleeves 89, fluid is de-
livered through passageway 42 to conduits 60 to force
the pistons 54 away from cam 34. When this occurs,
pins 36 move out of apertures 70 and once again cam 34
and cam 64 are rendered freely rotatable about axle 18.

A second embodiment of the means for driving wheel
19 is illustrated in FIGS. 7 to 10 inclusive and includes
an axle 216 about which is rotatably mounted a hub 2260
by virtue of a pair of inboard and outboard roller bear-
ings 222 and 224 respectively. A seal 226 is provided
on the inboard side of hub 228 in surrounding relation-
ship to axle 216, and prevents the flow of fluid between
the interconnection of hub 220 on axle 216. A sleeve
bearing 232 surrounds axle 216 intermediate roller bear-
ings 222 and 224, and a transversely elliptical cam mem-
ber 234, in the nature of a two-lobe cam, surrounds sleeve
bearing 232 for retation about axle 216. Cam 234 is pro-
vided with opposed lobes 237 and a continuous periph-
eral surface, as is clear in FIG. 9. Cam 234 is provided
with spaced bearing surfaces 235 which merge into a
single surface at opposed points on cam 234 intermediate
the opposed lobes thereof.

An annular element 236 is integral with axle 216 and
extends outwardly therefrom adjacent inboard bearing
222. Element 236 is provided with a fluid passage 237
therein which communicates with a passage 239 disposed
in axle 216 and extending longitudinally thereof. Pas-
sage 239 is adapted to be connected to a source of fluid
under pressure for directing the fluid into passage 237.
The outermost end of passage 237 is closed by means
of a blocking member 248 and element 236 is provided
with a pair of annular grooves 241 and 242 therein ad-
jacent the outermost end of passage 237. Each groove
241 and 242 is provided with an O-ring 243 disposed
therewithin and bearing against a projection 244 integral
with a corresponding clutch plate 245. Plates 245 are
provided with frictionable material 246 on the faces
thereof opposed to grooves 241 and 242 and engage ad-
jacent surfaces of a structural member 247 rigidly se-
cured to cam 234. Fluid directed into passages 237
and 239 force the O-rings 243 toward the corresponding
clutch plates 245 to move the material 246 into engage-
ment with the corresponding surfaces of structure 247.
This in effect, interconnects cam 234 to axle 216 to render
cam 234 stationary relative to axle 216.

Hub 229 is provided with a plurality of cylindrical
sleeves 289 secured thereto in suitable openings 276
which are circumferentially spaced about the axis of axle
216. Pistons 296 are disposed within sleeves 280, and
triangularly-shaped piston rods 388 are connected to
corresponding pistons 296 through wrist pins 298 to
render the piston rods 399 shiftable relative to the pistons
296. A cap 299 closes the outermost end of each sleeve
280 to enclose the latter for containing fluid directed into
the sleeve 280 for reciprocating the respective piston 296.

The end of each piston rod 360 remote from piston
29§, is provided with a pair of roliers 362 mounted on
spaced sbafts 304. Rollers 302 rotatably engage the
outer peripheral surface of cam 234 and move about the
latter when cam 234 is held rigid to axle 216. Thus, it
can be seen that the reciprocation of pistons 296 is di-
rectly dependent upon the position of cam 234 when the
latter is fixed to axle 216. i



3,179,016

7

Hub 220 includes a pair of radially extending, circum-
ferentially spaced arms 342 as illustrated in FIGS. 7
and 10. Arms 342 are each provided with a fluid pas-
sage 344 therein which extends longitudinally thereof and
terminates at the outermost end thereof in fluid communi-
cation with the corresponding sleeve 289 by virtue of a
passage 28%. The radially innermost ends of passages
344 are operably coupled to a valve member 345 rigid
to axle 216 and secured thereto by a plurality of elon-
gated screws 343 extending axially outwardly therefrom
at the outboard end of axle 216. Valve member 345
is provided with a pair of first fluid passages 346 and
a pair of second fluid passages 347 therein which com-
municate with the outboard ends of respective first and
second fluid passages 348 and 349 in axle 216. Passages
348 and 349 are adapted to be operably coupled to the
pressure and return lines of ‘a source of fluid under pres-
sure so as to alternately supply and draw fluid from the
passages 344, Tirst passages 346 in valve member 345,
extend through the latter on opposed sides of the axis
thereof coincident with the longitudinal axis of axle 216.
Second fluid passages 347 of valve member 345 likewise
are disposed therein on opposed sides of the axis there-
of and lie on a line substantially perpendicular to the line
interconnecting first passages 346. Similarly, the pair
of passages 34§ in axle 216, lie on a line substantially
perpendicular to the line interconnecting second pas-
sages 349,

Valve member 345 has an outlet corresponding to
each of the first and second fluid passages 346 and 347
with the outlets being flared outwardly as illustrated in
FIG. 10 so as to simultaneously interconnect a pair of
adjacent passages 344. Each passage 346 of valve mem-
ber 345 is disposed between and adjacent a pair of fluid
passages 347, and each second fluid passage 347 is dis-
posed adjacent and between a pair of first fluid passages
346. By virtue of this construction, each fluid passage
344 in a corresponding arm 342, is alternately placed
in fluid communication with a first fluid passage 346
and then a second fluid passage 347 as arms 342 rotate
about axle 216. Thus, if passages 348, to which first fluid
passages 346 are connected, represent the pressure side
of the source -of fluid, fluid is directed to passages 344 and
into the outermost ends of sleeves 288 to drive the pistons
296 radially inwardly. Passages 349 then represent the
return side of the fluid line so that fluid is returned from
the interior of sleeves 289 through second passages 347
and then into passages 349 of axle 216. It is clear that
when first passages 346 represent the pressure line, the
wheel on which the device of FIG. 7 is operably coupled,
rotates in one direction. When second fluid passages 347
represent the pressure line, the wheel rotates in the oppo-
site direction and first fluid passages 346 then represent
the return side of the hydraulic line.

Hub 228 is provided with a plurality of radially ex-
tending ears 356, each ear 356 being positioned between
correspondingly adjacent sleeves 280. Ears 356 mate
with, and connect with lugs 158 of rim 12 to thus inter-
connect hub 228 to the latter. Suitable screws pass
through aligned openings in the ears 356 and the lugs 158
to accomplish the aforesaid interconnection.

In operation, axle 216 is secured to a vehicle and does
not rotate at any time. In normal operation, cam 234
and structure 247 rotate about axle 216, together with
hub 228. Thus, cam 234 and structure 247 are in a
substantially freewheeling condition and no power is de-
rived from the actuation of pistons 296.

When it is desired to increase the traction of the wheel
to which hub 220 is attached, fluid is directed into passage
239, passage 237 and against O-rings 243 to force the
projections 244 outwardly in the grooves 241 and 242
to force the plates 245 and thereby the frictionable ma-
terial 246 into engagement with the corresponding sur-
faces of structure 247. Thus, cam 234 is interconnected
with axle 216 and is rendered stationary relative to the
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latter. Simultaneously thereby, fluid is directed into one
of the first or second passages 348 or 349 to direct fluid
into the passages 344 through either of the first and
second passages 346 and 347 of valve member 345. For
example, if passages 348 are connected to the pressure
side of a source of fluid, finid passes from passages 348
into passages 346 and then into passages 344 and 289.
Thereupon, fluid enters the sleeves 288 and forces the
pistons 298 radially inwardly and rollers 302 rotate in
engagement with and about cam 234. In this example,
sccond passages 347 of valve member 345, and second
passages 349 of axle 216, represent the return lines for
directing fluid back to the source when the fluid is forced
out of the sleeves 280 when pistons 296 move radially
ocutwardly.

As fluid is caused to enter the sleeves 280, pistons 296
are forced inwardly toward axle 216 and, since cam 234
is stationary, the inward movement of the pistons 296
causes hub 229 to rotate about cam 234. As hub 226
rotates about cam 234, the corresponding passages 344
rotate alternately into and out of fluid communication
with first and second fluid passages 346 and 347. Thus,
it is evident that each passage 344 is alternately sup-
plied with fluid and exhausted of fluid as the same ro-
tates about the axis of axle 218.

As each piston 296 traverses the distance between
lobes 237, the piston is directed radially inwardly until
the same is substantiaily halfway between the lobes 237.
Thereupon, piston 286 begins to move radially cutwardly,
thus forcing the fluid in the corresponding slesve 286
outwardly through the line 344 and into the return line
to be returned to the source of fluid. As rollers 362
approach the next adjacent lobe 237, the corresponding
passage 344 moves into alignment with the pressure pas-
sage of valve member 345 so as to repeat the process of
directing the piston 296 radially inwardly.

When it is desired to cease the driving action of pis-
tons 296, the fluid in passages 237 and 239 is returned
to the source, thus permitting the plates 245 to move
toward each other and therefore, move out of engage-
ment with structure 247. Thereupon, cam 234 is
rendered rotatable about axle 216 and once again is in
the freewheeling condition.

In FIG. 8, passages 348 and 349 are shown intercon-
nected with fluid passage 239 by virtue of interconnect-
ing passages 358 and 368. Valve elements 362 in the
nature of ball check valves are normally biased by
springs 364 into closing relationship with the outlets of
passages 348 and 349, thus blocking the flow of fluid
from the latter to the passage 239. In the event that
the fluid pressures within passages 348 and 349 are
greater than the pressure within passage 239, fluid is di-
rected into the latter to increase the fluid pressure act-
on the O-rings 243. This in effect, increases the pres-
sure on plates 245 and thus will make the clutch driv-
ing force proportional to the pressure within the fluid
passages 348 and 349,

It is evident that valve member 345, in conjunction
with arms 342, provides a two-piece valve similar to
the distributor type and which is hydraulically balanced
because the pair of first passages 346 are in opposition
and the pair of second passages are also in cpposition.
Since valve member 345 is detachable from axle 216
by virtue of screws 343, and since arms 242 are detach-
able from hub 220 by a plurality of screws 366, the
same may be removed and replaced by similar structure
having more or less fluid passages therein.

The two-lobe cam 234 permits an increase in the di-
ameter of the axle 216 and further permits an increase
in the number of fluid passages in the latter. Thus, the
flow of fiuid to the sleeves 288 is increased to thus re-
sult in a higher speed of the wheel to which hub 220 is
attached. Cam 234 further permits two power impulses
per sleeve 288 and also cuts the stroke in half to thereby
reduce the piston speed and the resulting inertia loadings,

,?}y

)



3,179,016

9

By virtue of the interconnection of fluid passages 348
and 349 with passage 239, the cluich-engaging force in-
creases as the speed of the wheel increases, thus pro-
viding a tighter and more positive clutching action.

Although the clutch arrangement as set forth in the
second embodiment comprises a pair of shiftable clutch
plates 345, it is evident that the clutch may be of the
type similar to the expanding brake shoe devices of con-
ventional automotive brakes. In this last-mentioned ar-
rangement, the brake shoes may frictionally engage the
inmer surface of a drum rigid to cam 234, the brake shoes
being a part of and secured to axle 216. As the brake
shoes move into engagement with the inner surface of
the aforesaid drum, cam 234 is rendered stationary rela-
tive to axle 216. Thus, rollers 362 and hub 229 would
revolve about cam 234 in the manner set forth above.

Having thus described the invention, what is claimed
as new and desired to be secured by Letters Patent is:

1. In a power drive, an axle adapted to be held against
rotation; cam means carried by the axle for normally free
rotation thereon; a wheel having a hub carried by said
axle for normally free rotation thereon; means shiftably
mounted on said axle for releasably aftaching the cam
means to the axle; and power means carried by the
hub for rotation therewith and engageable with the cam
means for rotating the wheel when the cam means is
attached to the axle.

2. In a power drive, an axle adapted to be held against
rotation; cam means carried by the axle and having a
continuous periphery eccentric to the axis of the axle;
means shiftably mounted on said axle for releasably at-
taching the cam means to the axle; a wheel having a hub
carried by said axle for rotation thereon; and power
means carried by the bub for rotating the wheel and
including a row of fluid-actuated piston and cylinder as-
semblies, each piston of each assembly having a connect-
ing rod swingably secured thereto and engageable with
said periphery for movement therearound as fluid under
pressure is directed into the cylinders, the ‘cam means
being disposed to shift the pistons radially outwardly and
oppositely to the direction of movement of the pistons
in response to the fluid pressure.

3, The invention of claim 2, the axes of swinging move-
ment of the connecting rods being parallel with said axis
of the axle, said axes of the rods being substantially
concentric with the axis of said periphery, said assem-
blies being disposed symmetrically about said axle.

4. The invention of claim 3, each rod having Tollers
engaging said periphery and spaced circumferentially of
the latter, one of said tollers being in advance of the
other of said rollers.

5. In a power drive, an axle adapted to be held against
rotation; cam means carried by the axle for normally
free rotation thereon; a wheel having a hub carried by
said axle for normally free rotation thereon; releasable
means for attaching the cam means to the axle; power
means carried by the hub for rotation therewith and
engageable with said cam. means for rotating the wheel
when the cam means are attached to the axle; and struc-
ture carried by the hub and said axle for controlling the
power means when the cam means is attached to the
axle.

6. The invention of claim 5, said power means includ-
ing a row of fluid-actuated piston and cylinder assem-
blies, each piston of each assembly having a connecting
rod swingably secured thereto and engageable with the
cam means for movement therearound as fluid under
pressure is directed into the assemblies, the cam means
being disposed to shift the pistons radially outwardly and
oppositely to the direction of movement of the pistons in
response to the fluid pressure.

7. The invention of claim 6, said structure including
valve means for each assembly respectively for controlling
flow of fluid to and from the latter, each valve means
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having relatively shiftable parts on said hub and said
axle respectively.

8. The invention of claim 7, said releasable means in-
cluding fluid-actuated mechanism attaching the cam
means to the axle.

'9. The invention of claim 8, said axle being provided
with passages for flow of fluid to and from the valve
means, the assemblies and said mechanism during rota-
tion of the wheel.

10. In a power drive:

a shaft adapted to be held against rotation;

cam means carried by the shaft for normally free rota-
tion thereon;

means releasably securing the cam means to said shaft;

structure having a hub carried by said shaft for normal-
ly free rotation thereon;

a plurality of spaced, fluid-actuated piston and cylinder
assemblies carried by the hub, each of the pistons of
said assemblies having a connecting rod extending
toward said shaft;

a roller secured to each rod respectively at that end
thereof remote from the corresponding piston and
engaging said periphery for movement therearound
as said hub rotates about said shaft; and

means including valves for controlling the flow of fluid
to and from said cylinders.

11. In a power drive:

a shaft adapted to be held against rotation;

cam means carried by the shaft for normally free rota-
tion thereon;

shiftable pin means engageable with said cam means
for releasably securing the latter to said shaft;

structure having a hub carried by said shaft for nor-
mally free rotation thereon;

a plurality of spaced, fluid-actuated piston and cylinder
assemblies carried by the hub, each of the pistons of
said assemblies having a connecting rod extending
toward said shaft;

a roller secured to each rod respectively at that end
thereo_f remote from the corresponding piston and
engaging said periphery for movement therearcund as
said hub rotates about said shaft; and

means including valves for controlling the flow of fiuid
to and from said cylinders.

12. In a power drive:

a shaft adapted to be held against rotation;

cam means carried by the shaft for normally free rota-
tion thereon;

shiftable disc means engageable with said cam means
for releasably securing the latter to said shaft;

structure having a hub carried by said shaft for nor-
mally free rotation thereon;

a plurality of spaced, fluid-actuated piston and cylinder
as§emb1ies carried by the hub, each of the pistons of
said assemblies having a connecting rod extending
toward said shaft;

a roller secured to each rod respectively at that end
thereof remote from the corresponding piston and
engaging said periphery for movement therearound
as said hub rotates about said shaft; and

means including valves for controlling the flow of fluid
to and from said cylinders.

13. In a power drive:

a shaft adapted to be held against rotation;

cam means secured to said shaft and provided with a
continuous periphery; ' '

structure having a hub carried by said shaft for nor-
mally free rotation thereon;

a plurality of spaced, fluid-actuated piston and cylinder
assemblies carried by the hub, each of the pistons
of said assemblies having a connecting xod extend-
ing toward said shaft;

a roller secured to each rod respectively at that end
thereof remote from the corresponding piston and
engaging said periphery for movement therearound as
said hub rotates about said shaft; and
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means including valves for controlling the flow of fluid
to and from said cylinders, each valve having a
reciprocable piston,

14. In a power drive:

a shaft adapted to be held against rotation;

elliptical cam means secured to said shaft and provided
with a continuous periphery;

structure having a hub carried by said shaft for nor-
mally free rotation thereon; :

a plurality of spaced, fluid-actuated piston and cylinder
assemblies carried by the hub, each of the pistons of
said assemblies having a swingable connecting rod
extending toward said shaft;

a pair of rollers secured to each rod respectively at that
end thereof remote from the corresponding piston
and engaging said periphery for movement there-
around as said hub rotates about said shaft; and

means including valves for controlling the flow of fluid
to and from said cylinders, each valve having a
reciprocable piston.

15. Ina power drive:

a shaft adapted to be held against rotation;

cam means carried by the shaft for normally free rota-
tion thereon;

means releasably securing the cam means to the shaft;

structure having a hub carried by said shaft for nor-
mally free rotation thereon; .

a plurality of spaced, fluid-actuated piston and cylinder
assemblies carried by the hub, each of the pistons of
said assemblies having a swingable connecting rod
extending toward said shaft;

a pair of rollers secured to each rod respectively at
that end thereof remote from the corresponding
piston and engaging said periphery for movement
therearound as said hub rotates about said shaft; and

means including valves for controlling the flow of fluid
to and from said cylinders, each valve having a
reciprocable piston,

16. In a power drive:

a shaft adapted to be held against rotation;

cam means carried by the shaft for- normally free
rotation thereon;

shiftable pin means engageable with said cam means
for releasably securing the latter to the shaft;

structure having a hub carried by said shaft for nor-
mally free rotation thereon;

a plurality of spaced, fluid-actuated piston and cylin-
der assemblies carried by the hub, each of the pis-
tons of said assemblies having a swingable connect-
ing rod extending toward said shaft;

a pair of rollers secured to each rod respectively at
that end thereof remote from the corresponding pis-
ton and engaging said periphery for movement there-
around as said hub rotates about said shaft; and

means including valves for controlling the flow of fluid
to and from said cylinders, each valve having a recip-
rocable piston.

17. In a power drive:

a shaft adapted to be held against rotation;

cam means carried by the shaft for normally free rota-
tion thereon;

shiftable disc means engageable with said cam means
for releasably securing the latter to the shaft;

structure having a hub carried by said shaft for nor-
mally free rotation thereon;
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a plurality. of spaced, fluid-actuated piston and cylin-
der assemblies carried by the hub, each of the pis-
tons of said assemblies having a swingable connect-
ing rod extending toward said shaft;

a pair of rollers secured to each rod respectively at
that end thereof remote from the corresponding
piston and engaging said periphery for movement
therearound as said hub rotates about said shaft;
and

means including valves for controlling the flow of fluid
to and from said cylinders, each valve having a recip-
rocable piston.

18. In a power drive:

a shaft adapted to be held against rotation;

cam means secured to said shaft and provided with
a continuous periphery having a plurality of pairs
of diametrically opposed lobes thereon;

structure having a hub carried by said shaft for nor-
mally free rotation thereon;

a plurality of spaced, fluid-actuated piston and cylin-
der assemblies carried by the hub, each of the pis-
tons of said assemblies having a swingable connect-
ing rod extending toward said shaft;

a pair of rollers secured to each rod respectively at that
end thereof remote from the corresponding piston
and engaging said periphery for movement there-
around as said hub rotates about said shaft; and

means including valves for controlling the flow of fluid
to and from said cylinders, each valve having a Tecip-
rocable piston.

19, In a power drive:

a shaft adapted to be held against Totation;

cam means carried by the shaft for normally free rota-
tion thereon;

fluid-actuated clutch means coupled with said cam
means for releasably securing the latter to said
shaft;

means coupled with said clutch means for selectively
actuating the same;

a hub carried by the shaft for normally free rotation
thereon;

a plurality of spaced, fluid-actuated piston and cylinder
assemblies carried by the hub, each of the pistons
of said assemblies having a rod extending toward
said shaft and coupled with said cam means for
movement with respect thereto; and

means for controlling the flow of fluid to and from said
cylinders,
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