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ROTARY HYDRAULIC COUPLINGS
Eneval Kluge; 1179 White Bear Ave., St. Paul, Minn. .
Filed Dec. 17, 1956, Ser. No. 628,768
13 Claims. (CL 60—354)

This invention relates to an improvement in rotary
hydraulic couplings and deals particularly with a variable
speed coupling which tends to maintain a constant ad-
justed speed. | - o

An object of the present invention resides in the pro-
vision of a rotary hydraulic coupling which includes a
drive member to which is secured a rotatable hub. A
series of vanes are pivotally supported intermediate their
ends to this hub. These vanes are so constructed and
arranged that in completely retracted position they pro-
vide a cylindrical surface. In their other extreme posi-
tion, the vanes extend outwardly in a generally radial
direction from the center of the hub.

- The hub and jis vanes are rotatably supported in a
chamber having internally extending fins. This casing or
housing is rotatably supported and is connected to the

driven member. When the chamber is filled with hy-

dranlic fluid and the vanes are fully retracted, they pro-
vide a cylindrical structure which may rotate within the
fluid with little tendency to rotate the housing. As the
vanes are pivoted to swing outwardly from the hub, they
provide an ever increasing force tending to move the
housing with the hub. | N

A feature of the present invention resides in the pro-
vision of a coupling of the type described including vanes
which are pivotally supported on axes which are generally
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parallel to the axis ‘of rotation of the supporting hub. -

‘The mmer end of each vane is heavily weighted. Thus,
during the rotation of the hub, centrifugal force tends to
swing the vanes toward closed -or retracted position. In
the event the force against the vanes increases, the
centrifugal force acting upon the weighted ends of the
vanes 1s overbalanced, tending to cause the vanes to pro-
ject a greater distance from the hub.: |

A further feature of the present invention resides in
the provision of a rotary coupling -of the type described,
mcluding a manually operable means for adjusting the
positton of the vanes within the housing. This manually
operable means includes a lost motion mechanism which
permits some adjustment of the vanes independently of
the manually operable conirol mechanism.  As a result,
if the load of the driven member increases, and the
speed of rotation of the drive member is decreased to an
extent where the centrifugal force upon the vanes de-
creases to a predetermined extent, the vanes may auto-
matically project outwardly to a greater extent, thus
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providing a greater tendency to rotate the housing in -

unison with the hub. In a similar manner if the speed

of rotation tends to increase, it also increases the force

tending to retract the vanes.
A feature of the present invention resides in the pro-

vision of a hydraulic coupling which includes a series of |

pivotally supported vanes mounted upon a hub and in
which the vanes are so shaped to provide a seal between
the inner portion of the hub and the vanes at all times.
The surface of the vanes is at all times in substantial
surface contact with the hub regardless of the :pivotal
position thereof.

65

70

~ Patented Sept. 20, 1960

2

A further feature of the present invention resides in
the provision of a novel means for projecting and retraci-
ing the vanes. An arm is connected to each vane and to
an axially slidable support. By moving the ‘axially slid-
able support in an axial direction, the arms act to swing
the free ends of the vanes from one extreme position to
the other. Means are also provided for compensating
for changes in angularity between the points of connec-
tion of the arms with the vanes and the slidable support.
- These and other objects and novel features of the
present invention will be more clearly and fully set forth

in the following specification and claims.© = |
In the drawings forming a part of the specification T
~ Figure 1 is a longitudinal sectional view through the
rotary hydraulic coupling and the control therefore.
Figure 2 is taken on the irregular section line 2—2 of

Figure 1. | | __
Figure 3 is a view similar to Figure 2 on a somewhat
reduced scale showing the vanes in a different rotative
position, | | | S
~ Figure 4 is a diagrammatic view of the hub and the
vanes, the view showing the vanes in contracted position
in full lines and in projected position in dotted outline.
Figure 5 is a view of one of the vanes removed from
the remaining structure, the view indicating the manner
in which the vane operating rods are connected to the
vanes. | S -
Figure 6 is an elevation view of a detail portion of the
apparatus removed from the remaining structure.
Figure 7 is a sectional view on the line 7—7 of Fig-
Figure 8 is a sectional view through a portion of the
control mechanism, the position of the section being in-
dicated by the line 8—8 of Figure 1. __ |
Figure 9 is a detail portion of the control mechanism
removed from the remainder of the construction.
Figure 10 is an end view of the control mechanism.
Figure 11 is another detail portion of the control mech-

anism.

Figure 12 is a perspective view of one of the vanes
detached from the remainder of the construction. -
Figure 13 is a side elevational view of the coupling
mounted for a typical use. | -
Figure 14 is an end elevation view of the arrangement
shown in Figure 13. | D
The rotary hydraulic coupling is indicated in general
by the letter A. The coupling includes two main sections,
one of which comprises the hydraulic coupling body and
which is indicated in general by the numeral 18. The
other main part or section of the apparatus includes- the

control apparatus and this is indicated in general by
the numeral 13. |

The coupling body

The coupling body 10 includes a drive shaft 12 having
a slightly tapered socket 13 in its extremity. A sleeve 14
having a keyway 15 therein is provided with a tapered
outer surface engaged in the socket 13 and includes an
enlarged diameter externally threaded end portion 18.
The outer end of the shaft 12 is also externally threaded
with a left hand thread and a sleeve or collar 17 is
threaded onto the sleeve portion ¥& and the shaft 12 to
hold these parts together. The sleeve i right hand
threaded and left hand threaded, so that rotation of -the
sleeve is one direction draws the sieeve farther into the
socket. As the keyway 15 forms a split in this sleeve, the
sleeve may be wedged against a drive shaft inserted into
the sleeve, to center this inserted shaft in the shaft 12
A disc like body portion 19 is attached to the shaft

12, this disc actually forming a part of the hub. The
hub body 20 extends axially from the disc portion 19,

the hub 20 actually forming an extension of the shaft
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' 12. The hub or shaft portion

20 is ijlterna]ly' so_'cketeii.'

as indicated at 21, the socket 21 extending axially into

- the shaft portion 20 from the opposite end thereof from
the socket 13. S L
" A hub 22 encircles the drive shaft 12.  An anti-fric-

~ tion bearing-23 is interposed between the drive shaft 12
. and the hub 22 to permit relative rotation between these

parts. A sealing ring 24 is also provided in an annular

~ eroove 25 in the hub 22 to form a seal between the

hub 22 and the drive shaft 12. A pulley 26 or other

o similar means is mounted upon the hub 22 to rotate. in
- unison therewith. This pulley 26 forms the power take-

limit rotation. When the

o _____2,952,977' : ) - . -j_ .

vanes are in fully projected -
position, the curved surfaces 55 of the vanes engage
apainst the surface of the hub 20. Thus, these surfaces

54 and 55 limit the pivotal movement of the vanes about
~ their respective pivots 49. |

As indicated in Figure 12 of the 'dr'awings,_-" one end

56 of each vane 46 is flat and from Figures 3 and 4 of

- the drawings it will be noted that the flat ends 56 extend

off means of the coupling. Obviously, a gear, sprocket -

or other take-off means can be substituted for the pul- -

ley 26. -

The hub. 22 .
27 to- a disc-like plate 29 which forms one side of the
fluid housing, the housing being indicated in general by

the numeral 30. The offset portion 27 is preferably

~ stepped as indicated at 31 to fit with a running fit about
the disc portion 19 on the drive shaft 12. Cooling ribs

is connected bya laterally 'bﬁSEt'_pOrtidn |

15

~ on substantially radial planes through the axis of the
10

shaft when in fully projected position. As is also evi-
dent from Figure 4 of the drawings, the flat ends 56

of -the blades 46 engage in surface contact with the

opposite end 57 of an adjoining blade when the vanes

- are in fully retracted. position.. The outer surface 59

of each vane between the ends 56 and 57 thereof lies
on a cylindrical surface concentric with the hub 20 when
the vanes are in fully retracted position. Stated other-

" wise, the vanes 46 are designed to engage in end to

 such as 32 are preferably provided on the outer surface

of the disc member 29, these cooling ribs preferably

 extending radially outwardly from the offset portion 27.

" The disc-like portion 29 supports an integral hollow

cylindrical sleeve 33 which extends in concentric rela-

- As is indicated in

 end relation when the vanes are retracted to provide a
20

cylindrical continuous outer 'SmfaCE_' in this position of
the vanes. - =~~~ -~ - .. | S

F:tgure 12 of the ‘drawings, the

 body of each vane 46 is hollow on one side of the pivot
- aperture 47 so that this end of each vane is extremely

25

licht in weight. The. portion 60 of each vane adjoining

- the end 57 thereof is formed of a material substantially

tion to the hub or shaft portion 20 forming a part of

* the drive shaft 12 and encircling this hub 20.° The fluid

chamber is completed by a disc-like closure plate 34

which is connected to a generally conical portion 35

which terminates in a hub 36 encircling the extended

end 37 of the hub or shaft portion 20. An anti-friction

 bearing 39 encircles the shaft portion 37 to provide a
means of permitting relative rotation between the shaft
and the fluid chamber. A seal 40 is also provided in the .

30

.- As is indicated in

35

groove 41 in the inner surface of the hub 36 to prevent .

the leakage of fluid from the fluid chamber. - - -~

‘The closure plate 34 is connected to the disc-like

~closure 29 by means of bolts 42 or other suitable means.

“These bolts 42 are arranged in angularly spaced relation

about the periphery of the fluid chamber as is indicated -

in Figure 2 of the drawings. =~ = e
 Angularly spaced fins 43 are provided on the inmer

40

surface of the disc-like closure member 29 and extend - '

in a generally radial direction.” Fins 44 are also pro-

 vided on the inner surface of the sleeve 33, the fins 44

 forming an extension of the fins 43. Fins 45 “are - also

“provided on the inner surface of the closure plate 34,

" the fins.45 being arranged to extend in-a generally ra-
“dial direction. These fins are designed to act somewhat
" in the capacity of the blades of a turbine and cause the

fluid chamber to rotate with the hub 20 in the operation

45

heavier than the remainder of the vane. In other words,
if the vanes 46 are made of a lightweight material such
as magnesium or the like the other end 60 of each vane
1ay be formed by a relatively heavy metal such as lead

or the like. S o o

Figure 1 of the drawings, semi-
spherical sockets. 58 are cast into the hollow interior.
of each vane. As is indicated in Figure 5 of the draw-
ings, an internally threaded cylindrical passage 62 leads
into the socket 58. - An operating arm 63 having a ball
head 64 is engaged in each socket 58 and a threaded

plug 65 is threaded into the passage 62 to engage agamst

the ball 64 and to hold the ball in place in the socket.
Preferably the inner end of the plug 62 is concave to fit
the curvature of the ball 64 to provide the operating

angularity relative to the connected vane.

‘arm 63 with a suitable socket so that it can- change

. The control mechanism

~ The control niechéhism—f 11 includes a sleeve 66 which

~ encircles the drive shaft portion 37. Anti-friction bear-

50

of the coupling in a manner which will be later described -

in detail. o o o
A series of angularly spaced vanes indicated in gen-

eral by the numeral 46 are pivotally connected to the

disc 19 to encircle the hub 20. These vanes are shaped

as is best illustrated in Figure 12 of the drawings. The
vanes 46 include a pivot opening 47 designed to accom-. .

" modate pivot bolts 49 which extend through angularly

spaced apertures 50 in the disc 19. The pivot bolts 49
extend in a direction parallel to the axis of the shaft

55

ings 67 and 69 are provided within the sleeve 66 and

encircling the shaft portion 37 to provide relative rota-

tion between these parts. A seal 70 is preferably pro-

“vided outwardly of ‘the hub 36. A spacing sleeve 71 is

provided between the bearings 67 and 69. A nut 72

is provided on the externally threaded end of the shaft
portion 37 to hold the bearings 67 and 69 in proper
relation to the shaft portion 37. The outer race of the

bearings 69 engages against an internally projecting flange

73 integral with the sleeve 66 and a spacing sleeve 74

- is provided between the outer races of the bearings 67

60

portion 20 and include a head 51 which ‘engages the

~ yanes to hold the same in place. The bolts 49 are held

in place by suitable nuts 52 which are located in recesses
 inthe disc19. .

The vanes 46 are provided with arcuate portions 53
having the axis of the pivot aperture 47 as their center
of arcuation. Oppositely curved surfaces 54 and 55 are

provided on opposite sides of the curved portion 53,

- these oppositely curved portions being of substantially

the same radius of curvature as the hub 20. With

65
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. yeference to Figure 4 of the drawings, it will be seen -

_that when the vanes 46 are in fully retracted position,
- .the - curved surface 54 engages -against -the. hub 20 to

LY . —_
= el e
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and 69. A radially extending lubrication passage 75

closed by a plug 76 or other suitable means provides

a way of lubricating the bearings when it is desired.’

A shaft 77 is slideably supported in the socket 21 ex-

tending into the shaft portion 37 and the hub 20. An

annular groove 79 in the shaft 77 supports a seal 78 be-

tween the shaft 77 and the shaft portion 37. "The portion

of the shaft portion 37 adjoining the hub 20 is provided
with a generally rectangular aperture .80 therein, this
aperture being elongated in a. direction parallel to the

axis of the shaft 77. A transverse rod 81 extends through |

the shaft 77 and through the elongated aperture 80 in
the shaft portion 37, the ends of the rod 81 extending

into the enlarged diameter flange 84 upon a sleeve 83
" which encircles a portion of the shaft portion 37 and the

hub 20. As a tesult of this arrangement, the flange 84
on the sleeve 85 may slide longitudinaltly of the hub 20
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and may rotate to some extent relative to the hub 20 for -

a purpose which will be later described. The limits of
this relative rotation is defined by the longitudinal edges
of the apertures 80 on opposite sides of the shaft portion
37. | | - |
As shown in Figure 1 of the drawings, the connecting
or operating arms 63 are provided with enlarged ends
89 having pivot apertures 90 extending therethrough.
These enlraged ends 89 are provided with parallel sides
which engage between the flat sides of the radial grooves
52 arranged in angularly spaced relation in the flange 84.

Pivots 93 (Figure 2) pivotally support the arms 63 and

connect these arms for movement with the flange 84 and
slideable slesve 85. A piston 94 is slideably supported
within the sleeve 66 and includes a ring shaped body 95
having an inwardly extending flange 96 which engages
against a shoulder 97 on the shaft portion 77. A bearing
99 is interposed between the flange 96 and spacing
washers 100, these washers being held in place by a nut
i01. Thus the piston may rotate relative to the shaft
77 but moves longitudinally in unison therewith. |

As 1s best illustrated in Figure 11 of the drawings, the
piston 94 is provided with a groove 102 which extends
along a chord of the cylindrical outer surface of the
piston, the groove having its side edges parallel with the
ends 163 and 104 of the piston. A slide 105 is provided
in the groove 102, the slide 105 having a cylindrical pivot
opening 106 therein extending normal to the base of the
groove 182. This aperture 106 is designed to accommo-
date an eccentric pin 107 mounted on the cam 109 which
15 shown in Figure 8 as being pinned at 110 to a shaft
111, Rotation of the cam 109 thus acts to reciprocate
the piston 94 axially, the slide 105 moving in the groove
102, |

As is indicated in Figure 8 of the drawings, the shaft
111 extends through the plug 112 mounted in 2 tubular
portion 113 of the casting 114 forming the enclosure for
the control mechanism. As is indicated in Figure 1 of
the drawings, the casting 114 includes two right angu-
larly extending tubular portions 66 and 113 the axes of
which intersect. The casting also includes a pair of lugs

or brackets 115 and 116 through which the operating

shaft 117 extends for support. - |
The shaft 111 is supported by bearings 119 and 119’.
The end portion of the plug 112 includes a reduced -diam-
eter sleeve element 120 which serves as a bearing for the
hub 121 of a gear 122. The shaft 117 is parallel to the
shaft 111 and a gear 123 has its hub 124 mounted upon
the shaft 117 for rotation in unison therewith. Rotation
of the operating shaft 117 thus acts through the gear
123 to rotate the meshing gear 122. | |
As 1s indicated in Figure 10 of the drawings, taken in
conjunction with Figure 8, a disc 124 has its hub 125

keyed to the shaft 11 as indicated at 126. The disc 124

1s provided with a pair of diametrically opposed notches
127. Pins 129 are mounted in the gear 122 and project
into the notches 127. As the notches are substantially
wider than the diameter of the pins 129, the disc 124 may
rotate angularly for some distance relative to the gear
122, This provides a lost motion arrangement which

assists In the operation of the construction as will be
described. | |

Operation of the coupling -

The coupling is mounted in a suitable position. A
- power shaft is inserted within the sleeve 14 and the sleeve
wedged between this power shaft and the drive shaft 12.
The pulley 26 is attached to a driven member which is
to be driven at a variable speed.

By rotation of the control operating shaft 117, rotation

may be transmitted through the gears 123 and 122 to
the parallel shaft 111 through the disc 124. Rotation of
the gear 122 brings the pin or pins 129 to one end of the
slot 127 and further rotative movement of the gear in
the same direction will act through the disc to rotate
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the shaft 111 and the eccentric disc 109 attached thereto.

Rotation of the eccentric disc 109 acts through the
pin 107 and its bearing 105 to move the piston 94 longi-
tudinally of the cylinder in which it is positioned. Longi-
tudinal movement of the piston 94 moves the driven
shaft 77 longitudinally within the axial socket of the hub
20 and its driven shaft extension 37. .

Movement of the rod or shaft 77 in one direction
acts to move the sleeve 85 which is connected by the
arms 63 to the various vanes 46. Thus, movement of
the member 77 in one direction acts to swing the vanes
46 toward retracted position so that the outline of the
vanes forms a cylindrical surface. Accordingly, when the
shaft or rod 77 is in ifs outermost position, the vanes are
fully retracted and rotation of the hub 20 and the vanes
will cause insufficient movement of the fluid within the
fluid chamber to move the housing 30 in unison with
the vanes. |

Rotation of the control rod 117 in the opposite direc-
tion acts through the lost motion mechanism described
to move the sleeve 85 inwardly. This motion acts through
the rod 63 to urge the hollow ends of the vanes out-
wardly. As the vanes move outwardly, they create a
force against the liquid within the housing 30 tending
to rotate this body of liquid with the vanes. The moving
liquid acts against the internal ribs in the casing 3¢ to
rotate the housing or casing. If the vanes are but slightly
projected, the housing will rotate at a relatively low
speed. As the ends of the vanes are projected a greater
amount, the tendency for the liquid in the casing to rotate
the casing increases, until when the vanes are virtually
fully projected, the casing will rotate at almost the same
speed as the drive shaft. |
- From the foregoing description it will be seen that a
variable speed drive is provided which can rotate the
driven member at a desired speed, and this speed may

- be regulated by operation of the control mechanism. If
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the load upon the driven member remains substantially
constant, the lost motion mechanism which has been
described has little effect upon the operation.

It will be seen that as the vanes rotate, the force of
liquid against the operating or outer ends of these vanes
tends to swing the vanes toward fully projected position.
At the -same time, centrifugal force acting upon the
weighted opposite or inner ends of the vanes tends to

swing the vanes toward a closed or retracted position.

In the event the driven member is operating at a pre-
determined desired rate of speed and a heavy load is sud-
denly applied to the driven member, this load tends to
hold the driven member -and casing from rotation. The
reduction in speed -of ‘the outer casing imposes a greater
force upon the outer or projecting ends of the vanes.
When this force is sufficient, the vanes are permitted to
move outwardly by the lost motion mechanism previ-

ously described. In other words this pressure acts upon

the connecting rods -63 to move the shaft or rod 77 in-
wardly, this motion acting through the ecceniric to rotate
the shaft 111 through the angular distance necessary to
move the pin 129 from one end of the slot 127 to the
opposite end thereof. By increasing the extent of projec-
tion of the vanes, these vanes will exert a greater force
against the liquid in the housing 30 until the housing
again rotates at the desired speed. When the pulley at-

tains the proper speed, the force upon the vanes decreases

and the centrifugal force on the weighted ends of the
vanes tends to retract these vanes. In other words, when
the driven member is adjusted to rotate at a desired speed,
the vanes are not rigidly held at a predetermined degree
of projection from their hub and there is at all times a
balance between the centrifugal force acting on one end
of each vane and the fluid pressure acting upon the other
end thereof. When the load upon the driven member

lessens, - the effect of cenirfingal force overbalances the
force acting upon the vanes, acting to retract the vanes

within the limits of the lost motion mechanism. As a



- tation.
- shaft 117, and connecting the arm 140 encircling the con-

7

result during operatron, the pin 129 of the lost motion.

- mechanism rnerely floats between its two extreme posi-
tions ruovrng in one direction when the load on the driven

member increases and moving in the opposite dn*ectron ..

when the Joad ‘on the driven member decreases.
In accomplishing the result described, a careful bal—

2,052,977

“ance between the weighted ends of the vanes and the
hollow outer or projecting ends of the vanes is necessary.

However, in actual practice it has been found that when
a load is applied to the driven member, the Jost motion

mechanism will quickly correct any variation in speed of
the driven member by projecting the vanes to 2 greater -

10

_ Y
tnfugal force acting upon -the Werghted ends of said

vanes tending to counter balance the force of hydraulic
fluid against the projectable ends of the vanes, means

“for simultaneously pivoting said vanes toward projected or
retracted position, -and lost motion means in said vane
pivoting means, said lost rnotlon means pernnttrng some
variation in the projection of said vanes at a predeter-

mined posrtron of a portron of said vane pivoting means
whereby an increase 1n the load resisting rotation of said
housing tends to project said vanes and a reduction in load

’ _re51st1ng rotatlon of sard hOl’lSlllﬂ' tends to retract said

~ extent. As the load eases off, the lost motion mechanism

acts to retract the blades to some extent due to the
counterbalancing effect of the weighted ends of the vanes

15

thereby providing a variable speed mechanism Whrch-'

- fuuctlons effectively for its intended purposes
| Manner of mountmg

"The manner of Inouutrng the clutch may. be Varred
within substantial limits. In Figures 13 and 14 is a typical
mountrng arrangement is shown. A ring 132 hawng holes
133 in angularly spaced relation therethrough is support-
ed by arms 134 to a fixed platform 135 forming a part
of the frame 136. The couphng A 18 driven by a motor

20

- vanes.

2. The constructron descrrbed in c1a1n1 1 and in which
said vanes are angularly spaced about said drive shaft
and are shaped to provide a cylrndrrcal outer surface 1n
fully retracted position. -

3. A variable speed device 1nc1ud1ng a rotatable dI'WE:
ruember 4 .coaxial relatively rotatable driven member,
one of said members including an outer rotatable housing
having spaced sides and a connecting peripheral sleeve

connecting said - sides, the other of said members in-

cluding a hub extending within said housing, vanes sup-
ported on said hub to extend outwardly therefrom within

- said housrng, means pivotally supporting said vanes, means

25

137 on the frame 136. The couphn 18 connected by belts -

139 to a counter shaft 136, to drive this shaft T -~
- The control shaft 117 extends through an arm 140 hav-

ing an internally threaded’ axial socket to accommodate

" a thumb screw 141. This thumb screw may hold the shafi

30

117 in any angular posrtron so that the adjustment may

vary through 360 degrees.-
‘handle may be positioned to suit the convenience of the
Jperator. - ~ |
The clutch is enclosed WIthlIl an- outer shell 143 mclud-
ing a disc 144 secured to the sleeve 66 by bolis 145,

‘In this way the. operating

connecting sald vanes for pivoting ‘the same in unison,

‘a control connected to said connecting means to actuate

the same, said control being pivotal relative. to said drive

“member and said driven member about the a}us thereof

when said drive member and driven member are station-
ary, an outer shell spaced from and encircling sard hous-
ing and connected to said control and pivotal in unison
therewith, said shell including a disc having angularly

- spaced apertures therethrough spaced from the periphery

35

and also including a cylindrical sleeve 146 connected at -

- one end to: said disc and encircling the housing. ‘The

 disc 144 is provided with angularly spaced apertures 147
40

therethrough spaced from the periphery thereof. The

~ other end of the sleeve 146 is open.

Due to the fact that the sleeve 66 is rotatable relatlve

Rotation of the
housing within the shell acts to draw air through the

~ apertures 147 and force air through the opeu end of the
-shell sleeve 146. -

thereof and, said shell also including a cylindrical sleeve
connected at one end to said disc and encircling said -
housing, said sleeve having an open end opposrte the

‘end thereof -connected to said disc, whereby rotatlon of

 said housing within said shell will act to draw air through

said apertures and force air through sald open end of said

shell sleeve. i
4. The structure of claim 3 and in Whlch sald means

 connecting said vanes is movable 1n a duectron a:oally
 of said drive and driven members. |

45

_' to the driven shaft and the driven housing, some means

must be provided for holding the sleeve 66 from ro-
By providing the ring 132 adjacent the control

- trol shaft to the ring, the shaft 117 may be secured to
~extend in any direction.

5. A rotary hydraulic coupling mcludlng a drlve shaft

a mtary housing encircling said drive shaft, internal ribs

on the interior of said housing, a series of vanes pivotally

- connected to said drive shaft on axes ‘substantially parallel
" to the axis of said drive shaft, said vanes being pivoted

50
| ‘The entire control, mcludmg the -
- sleeve 66 and shell 143 may be pivoted about the axes

of the drive shaft and housrng when these elements are

not in operation. -
- In accordance with ‘the patent statutes, | have de-

scribed the principles of construction and operation of |
my improvement in rotary hydraulic couplings, and while
I have endeavored to set forth the best embodiment there-

of, I desire to have it understood that changes .may be

made within the scope of the following claims without
departing from the spirit of my invention. o
I claim: -
1. A rotary hydraulrc couphng mcludrng a drlve sha.ft
a housing encircling a portion of said drive shaft and
* being relatively rotatable with respect thereto, a series of

60

intermediate their ends and having inner: ‘ends substan-

tially sealed relative to sald drive shaft, said vanes, In
one extreme position, forming a rotor having a substan-
tially continuous cylindrical outer surface, an arm pwot-
ally connected to each vane for controlling the pivotal

- position thereof, an axially movable control member to
99 ‘which each said arm is connected for movement, means
- externally of said housmg connected to said axially mov-
‘able member for moving the same, the inner ends of said
 vanes being weighted, while the outer vane ends are

relatively light, whereby the action of centrifugal force

tends to urge. the vanes toward retracted position.
6. A rotary hydraulic coupling. including a drive shaft,

‘a rotary housing encircling said drlve shaft, internal 1ibs

" on the interior of said housing, a series of vanes pivot-

85

vanes within said housing, pivot means pwotally con- -

necting said vanes to said shaft for rotation in unison
therewith, the axes of said pivots extendrng substantially

‘parallel to the axis of said drive shaft, said pivots ex-

_tendlng through said vanes intermediate the ends there-
of, .said vanes having outer projectable ends and inner

weighted  ends, said weighted ends being - substantially

heavier than said outer projectable ends, said housing
having internal fins and including hydraulrc fluid which

may be forced agarnst sa1d ﬁns by sazd vanes the 0‘311*"

0 arm

ally connected to said drive shaft on axes substantially
parallel to the axis of said drive shaft, said vanes being
pivoted -intermediate. their ends and having inner ends

'substantrally sealed relative to said drive shaft, said

vanes, in one extreme position,. forming a rotor having
a substanually continuous  cylindrical outer surface, an

- pivotally connected to each vane for controlling the
prvotal position thereof, an. axrally movable control mem-
ber to which each said arm is connected for movement,

means externally of said housmg connected to said axial-
1y movable member for moving the same, the inner ends
of sald vanes benlg welghted ‘while the outer vane ends
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are relatively light, so that the action of centrifugal
force tends to urge the vanes toward retracted position,
and including a lost motisn mechanism between said
arms and said means externally of said housing.

7. A rotary hydraulic coupling including a drive shaft
having a cylindrical outer surface, a fluid containing
rotary housing encircling said drive shaft, internal ribs
on the interior of said housing, a series of vanes pivot-
ally connected to said drive shaft on axes substantially
parallel to the axis of said drive shaft, said vanes being
pivoted intermediate their ends and having inner ends
including arcuate portions substantially sealed relative
to the cylindrical outer surface of said drive shaft regard-
less of the pivotal position thereof, said vanes each hav-
ing an arcuate side, the center of arcuation of said sides
being at a common point when said vanes are in one
cxtreme position to provide a continuous substantially
cylindrical outer surface, a flat portion of the inner end
of each vane abutting against a flat portion of the outer
end of the next adjacent vane in said one extreme posi-
tion, said vanes having substantially flat ends extending
in substantially radial planes through the shaft axis in
their other extreme positions and means connecting said
vanes for operation in unison.

8. The structure of claim 7 and in which said vanes
are so shaped and supported that reaction of fluid against
the vanes caused by rotation of the vanes tends to pivot
the vanes toward the other extreme position, and in which
the inner ends of said vanes are weighted, whereby cen-
trifugal force tends to urge said vanes toward said one
extreme position.

9. A rotary hydraulic coupling including a drive shaft,
a fluid containing housing encircling said drive shaft,
infernal ribs on the interior of said housing, a series of
vanes, means pivotally connecting said vanes to said drive
shaft on angularly spaced axes about, and parallel to said
drive shaft, said vanes being pivotal between two ex-
treme positions, said vanes being substantially sealed
relative to said shaft in all positions, means for pivoting
sald vanes in unison, said vanes having one substantially
flat end projecting on a substantially radial plane through
the shaft axis outwardly from said shaft in one extreme
position, the ends of said vanes abutting in the other ex-
treme position thereof, said vanes having an arcuate outer
surface forming a substantially continuous cylindrical sur-
face in said other exireme position of said vanes, said
other ends engaging said shaft in said one extreme posi-
tion to limit pivotal movement thereof.
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10. The structure of claim 9 and in which each said
vane includes an inner arcuate surface in tangential rela-
tion to said shaft and forming the seal between each vane
and said shaft.

i1. A rotary hydraulic coupling including a drive shaft,
a housing encircling a portion of said drive shaft and being
relatively rotatable with respect thereto, a series of vanes
within said housing, pivot means pivotally connecting
said vanes to said shaft for rotation in unison therewith,
the axes of said pivots extending substantially parallel to
the axis of said drive shaft, said pivots extending through
said vanes Intermediate the ends thereof, said vanes hav-
ing outer projectable ends and inner weighted ends, said
weighted ends being substantiaily heavier than said outer
projectable ends, said housing having internal fins and
including hydraulic fluid which may be forced against
said fins by said vanes, the centrifugal force acting upon
the weighted ends of said vanes tending to counter balance
the force of hydraulic fluid against the projectable ends
of the vanes, means for simultaneously pivoting said
vanes toward projected or retracted position, whereby
an increase in the load resisting rotation of said housing
tends to project said vanes and a reduction in load resist-
ing rotation of said housing tends to retract said vanes.

12. The structure of claim 11 and in which the inner
weighted ends are substantially sealed relative to said
drive shaft.

13. The structure of claim 11 and in which said outer
projectable ends on said vanes are provided with surfaces
on planes substantially through the axis of the drive shaft
in projected position.
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