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Application Nevember 21, 1959, Serial No. 196,917
9 Claims. (CL 192—12)

The present invention relates t6 clutch and fluid drive
units for clothes washing machines of the type in which
the clothes are washed, rinsed and centrifugally dried in
a receptacle or tub, and more particularly to such a unit
that is adapted to be arranged between the tub and the
associated electric drive motor in the clothes washing
machine.

In a clothes washing machine of the type noted, the
tub is arranged in an upstanding position and mounted
for rotation, and an upstanding agitator is arranged in
the tub and mounted for oscillation. The agitator is
selectively oscillated to effect washing and rinsing of
the clothes, and the tub is rotated or spun to effect the
centrifugal discharge therefrom of the wash water and
the rinse water. Rotation or spinning of the tub fol:ow-
ing the final rinsing of the clothes not only effects the
centrifugal discharge of the rinse water from the tub,
but it also effects the centrifugal discharge from the clothes
of a great proportion of the absorbed rinse water, whereby
the clothes are partially dried by this final spinning oper-
ation of the tub.

Since this findl spinning operation of the tub is carried
out at a fairly high speed, considerable mechanical diffi-
culties have been experienced in clothes washing machines
of this type, due primarily to excessive vibration of the
tub as a consequence of uneven distribution of the load
of clothes in the tub.

In order fo minimize the vibration of the tub during
the final spinning operation thereof, a clothes washing
machine has been proposed that incorporates 2 fluid drive
unit arranged between the tub and the associated electric
drive motor so-that the slippage in the fluid drive unit
may automatically compensate for the unbalance of the
tub and its load of clothes. Specifically, the fluid drive
unit effects a very gradual acceleration of the tub and
the load of clothes when operation £ the associated elec-
tric drive motor is initiated and establishés a variable
spinning speed of the tub that is dependent upon the
amount of unbalance of the tub and its load of clothes.
As the rinse water is centrifugally discharged from the
clothes, the amount of unbalance of the tub and its load
of clothes is inheréntly reduced so that the fluid drive
upit automatically increases the spinning speed of the
tub, whereby the desired final spinning speed of the tub
may be ultimately obtained, notwithstanding the initial
excessive amount of unbalance of the tub and its load of
clothes, and withott- excessive vibration of the tub. In
this proposed washing machine, the agitator in ‘the tub
is selectively oscillated by a first electric drive motor
through an associated motion-translating mechanism and
a clutch, and the tub is selectively rotated by a second
electric drive motor through the associated fluid drive unit.

While the proposed clothes washing machine is satis-
factory in operation, it is considerably more expensive
to manufacture than is desirable, due primarily to the
provision of the two separate eléctric drive motors and
the independent transmission arrangements respectively
extending therefrom to the agitator and to the tub.
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. Accordingly, it is a general object of the préesent invesn-
tion to provide an improved clutch and fluid drive unit
that is adapted to be incorporated in a clothes washing
machine of the type described so that a single eleétric
drive motor may be employed selectively to operate both
the agitator and the tub of the machine. ‘

A further object of the invention is to provide a clutch
and fluid drive unit of improved construction and arrange-
ment. .
. A further object of the invention is to provide a clutch
and brake and fluid drive unit.

. A still further object of the invention is to provide a
fluid drive unit that incorporates an improved fluid baffle
arrangement. which insures a positive initial pick-up be-
tween the relatively rotatable bladed elements of the unit;

Further features of the invention pertain to the par-
ticular arrangement of the elements of the clutch and fluid
drive unit, whereby the above-outlined and additional
operating features thereof are attained.

,The invention, both as to its organization and method
of operation, together with further objects aid advantages
thereof, will best be understood by reference to the fol-
lowing specification taken in connection with the accom-
panying drawings, in which Figure 1 is a front perspective
view, partly broken away, of a clothes washing machine
incorporating a clutch. and fluid drive unit embodying
the present invention; Fig. 2 is an enlarged vertical sec-
tional view. of the clutch and fluid drive unit incorporated
in the clothes washing machine shown in Fig. 1; Fig. 3
is an enlarged vertical sectional view; of a clutch and brake
and fluid drive unit embodying the present invention that
may be incorporated in the clothes washing machine
shown in Fig. 1; and Fig. 4is a plan view, partly broken
away; of the clutch and brake and fluid drive unit shown
in Fig. 3. .

Feferring now to Fig. 1 of the drawings, there is gen-
erally illustrated a clothes washing machine 10 of the
oscillating agitator and rotating tub type embodying a
cabinet and drain tub arrangement of the character of that
disclosed in .the copending application of John C. Sharp
and Walter P. McCarty, Serial No. 190,144, filed October
14, 1950, now Patent No. 2,687,633, issued August 31,
1954, Specifically the machine 10 comprisés a substan-
tially rectangular base 11 that is supported upon indé-
pendently adjustable feet 12 arranged to engage the floor
or other supporting surface. A casing 13 is removably
carried by the base 11 and includes rear and side walls
defining both a front opening and a top opening. A front
wall 14 is removably carried by the front of the casing 13
in order to close the front opening mentioned, and a
top wall 15 is removably carried by the top of the casing
13 in order to close the top opening mentioned. The
lower portions or rear and side walls of the casing 13 join
the upper portions of the rear and sides of the base 11;
while the lower portion of the front wall 14 joins the upper
portion of the front of the base 11 so as to provide a toe
receiving recess 16 disposed below and rearwardly of the
front wall 14 and forwardly of the front of the base 11,
The sides of the front wall 14 are disposed substantially
flush with the side walls of the casing 13. The sides of
the top wall 15 are disposed substantially flush with the
side walls of the casing 13, and the front of the top wall
15.is disposed substantially flush with the upper portion
of the front wall 14, . The top wall 15 projects rearwardly
from the rear wall of the casing 13 in order to provide
an upstanding space 17 disposed below the rear of the top
wall 15 and behind the rear wall of the casing 13, which
upstanding space 17 is adapted to receive plumbing con-
nections, not shown. More specifically, the rear. of the
top wall 15 terminates in an upwardly directed back-
splash 18 that projects over the top of the upstanding space
17, and a substantially centrally disposed top opening 19
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is provided in the top wall 15 in order to render the in-
terior of the casing 13 accessible from the exterior. A
door 29 is provided for the purpose of selectively closing
the top opening 19, the rear edge of the door 29 being
hinged to the top wall 15 and movable toward and away
from the backsplash 18 into respective open and closed
positions with respect to the top opening 19.

Upstanding supporting structure 21 is arranged in the
lower portion of casing 13 and carried by the base 11;
which supporting structure 21 carries an upstanding sub-
stantially cylindrical drain tub 22 arranged in the upper
portion of the casing 13. The drain tub 22 is provided
with an inwardly directed annular marginal throat 23 that
terminates in a top opening 24 disposed below the top wall
15; and the top edge of the throat 23 carries a substantially
annular sealing gasket 25 surrounding the top opening
24 and engaging the lower surface of the top wall 15 for
the purpose of sealing the top opening 24 in the drain tub
22 to the top wall 15, the bottom wall of the drain tub
22 being spaced above the base 11 to define machinery
compartment 26 arranged in the lower portion of the
casing 13. The base 11 carries additional supporting
structure 27 upon which the principal machinery disposed
in the machinery compartment 26 is mounted. Specifical-
ly an upstanding support 28 is pivotally mounted at the
Jower end thereof to the structure 27, which upstanding
support 28 comprises, among other structure, two ver-
tically spaced-apart plates 29 and 39 arranged substan-
tially centrally in the machinery compartment 26. The
plate 30 is operatively connected to the upstanding struc-
ture 21 by a plurality of resilient springs 31 and associated
snubber devices 32, whereby the upstanding support 28 is
normally centered along a substantially vertical axis, but
is capable of gyratory movement about its pivotal mount-
ing upon the structure 27. The plate 30 carries an up-
standing bearing bracket 33 that projects through a sub-
stantially centrally disposed opening 34 provided in the
bottom wall of the drain tub 22. which bracket 33 is sealed
to the portion of the bottom wall of the drain tub 22 sur-
rounding the opening 34 by an arrangement including an
upstanding flexible boot 35 formed of rubber, or the like.

An upstanding spin tub 36 is arranged within the drain
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tub 22 and supported by a tub sleeve, not shown, that is

mounted in the bearing bracket 33 for rotation about a
substantially vertical axis; and an upstanding agitator 37
is arranged within the spin tub 36 and supported by an
agitator shaft, not shown, that is mounted in the tub
sleeve for oscillation about the substantially vertical axis
mentioned. The spin tub 36 is provided with an upwardly
and outwardly flared side wall that terminates in an open
top disposed below the top wall 15 and arraneed in sub-
stantial alignment with the top openings 19 and 24. where-
by the interior of the spin tub 36 is readily accessible from
the exterior through the top openings 19 and 24 when the
associated door 29 occupies its open position. The top
rim of the spin tub 36 carries an annular balance
ring 38 that is provided with an inwardly directed an-
nular clothes retaining flange 39. Also the bottom wall
of the spin tub 36 is provided with an annular sediment
trap 40 disposed below the base of the agitater 37, the
sediment trap 40 communicating with the interior of the
drain tub 22 by an arrangement including two upstanding
drain conduits 41 disposed substantially diametrically op-
posite each other and carried by the spin tub 36.

An electric drive motor 42 is mounted upon the plate
29 and provided with an upwardly directed operating shaft
43, upon the upper end of which there is mounted a clutch
and fluid drive unit 108 embodying the features of the
present invention and including two independently rotata-
ble pulleys 103 and 111, Also a drain pump 45 is mount-
ed upon the plate 28 and provided with an upwardly di-
rected operating shaft 46, upon the upper end of which are
mounted two pulleys 47 and 48. Further a motion-
translating mechanism 49 is mounted upon the plate 29
and provided with an upwardly directed drive shaft 50,

50

60

76

75

4
upon the upper end of which there is mounted a pulley 51.

The pulley 103 of the unit 18Q is directly belted by
a flexible V-belt 32 to the pulley 47 that is carried by
the operating shaft 46 of the drain pump 45; and the
pulley 48 that is carried by the operating shaft 46 of
the drain pump 45 is directly belted by a flexible V-belt
53 to the pulley 51 that is carried by the drive shaft 50
of the motion-transiating mechanism 49. As explained
more fully hereinafter, the ciutch and fluid drive unit
i9® comprises a housing 185 that carries the pulley 111
that is directly belted by a flexible V-belt 54 to a pulley
55 that is carried by the tub sleeve, not shown, that is
supported within the bearing bracket 33 and directly
connected to the spin tub 36. Moreover the motion-
translating mechanism 49 includes a driven shaft, not
shown, that is selectively ccnnectable by a clutch mech-
anism 56 to the agitator shaft, not shown, that is ar-
ranged in the tub sleeve mentioned and directly con-
nected to the agitator 37. Also as explained more fully
hereinafter, the clutch and fluid drive unit 160 com-
prises an operating member that is adapted to be selec-
tively operated for clutch control purposes by an asso-
ciated electromagnet 57. Further the clutch mechanism
56 is adapted to be selectively operated for clutch con-
trol purposes by an associated electromagnet 58.

The drain pump 45 is provided with an inlet conduit
59 that communicates with the lower portion of the drain
tub 22, and a discharge conduit 69 that projects through
the rear wall of the casing 13 and communicates with
drain plumbing, not shown. Also an electric timer and
control switch, not shown, is arranged within the casing
13 below the backsplash 18 and adjacent to the junction
between the rear wall and the right-hand side wall of
the casing 13 and provided with an upstanding contrel
shaft that projects through an opening, not shown, pro-
vided in the backsplash 18, the upper end of the control
shaft mentioned carrying a rotary contrcl knob 61i. Also
inlet valve mechanism, not shown, is arranged within
the casing 13 below the backsplash 18 and adjacent to
the junciion between the rear wall and the left-hand side
wall of the casing 13 and provided with a hot water inlet
velve connection, a cold water inlet valve connection,
and a discharge connection communicating with the open
top of the spin tub 38, whereby hot water or cold water
or warm water may be selsctively admitted into the spin
tub 36. In view of the foregoing general description
of the construction and arrangement of the machine 10,
it will be understood that clothes may be placed within
and removed from the spin tub 36 through the open-
ing 19 provided in the top wall 15 when the door 29
occupies its open position. Moreover the complete cycle
of operation of the machine 10 may be readily estab-
lished by the control knob 61 under the control of the
associated electric timer, not shown, Specifically wash-
ing and rinsing and centrifugal drying steps may be
readily carried out upon the clothes in the spin tub 36
in a well-knocwn manner. More particularly, when oper-
ation of the electric drive motor 42 is initiated, the
operating shaft 43 thereof rotates the operating shaft 46
cf the drain pump 45 through the drive connection in-
cluding the belt 52 and the pulleys 103 and 47, whereby
the operating shaft 46 of the drain pump 45 rotates the
drive shaft 3§ of the moction-translating mechanism 49
through the drive connection including the belt 53 and
the pulleys 48 and 51. The operating drain pump 45
pumps to the exterior through the inlet conduit 59 and
the discharge conduit 69, any liquid that may accumulate
in the lower portion of the drain tub 22. When the drive
shaft 50 of the motion-translating mechanism 49 is thus
rotated, the driven shaft thereof, not shown, extending
to the clutch mechanism 56 is oscillated; however, the
agitator 37 is not oscillated at this time since the clutch
mechanism 58 normelly occupies its declutched position.

- Also rototion of the operating shaft 43 of the electric
drive motor 42 conditions the clutch and fluid drive unit



wk

3,708,73%

5
109 for selective operation; however the housing 105 of
the unit 100 and the pulley 131 carried thereby are not
rotated at this time as the urit 16 normally occupies its
déclutched position. )

In order to operate the agitator 37, the electromagneét
§8 is energized, whereby the clutch mechanism 56 is
operated ‘into its clutched position o that the driven
shaft, not shown, of the motion-translating mechanism
49 is clutched to the agitator shaft, not shown, that is
connected to the agitator 37.
spin tub 36, the electromagnet 57 is energized, whereby
the clutch and fluid drive unit 160 is operated into its
clutched position 'so that the housing 105 thereof is
gradually accelerated to a given speed of rotation deter-
mined by the normal slippage between the bladed ele-
ments of the unit 16 i a manner more fully explained
hereinafter. The rotating hotising 185 of the clutch and
fiuid drive unit 100 eéffects rotation of the tub sleeve,
not shown, that is conhected to the spin tub 36 through
the drive connecticn ificluding the pufley 111 carried by
the housing 105 of the unit 169, the belt 54 and the
pulley 55. In passing, it is noted that prior 6 imitiating
a spinning operation of the spin tub 36, the electro-
magnet 58 is de-energized in order to bring aboit the
return of the clufch mechanism 56 into ifs- declutched
position as it is undesirable to effect a spinning operation
of the spin tub 36 while the agitator 37 is being oscillated.

When the spin tub 36 is thus rotated, the principal
portion of the wash water contained therein is centrifu-
gally discharged adjacent to the Upper portion of the spin
tub 36 through a plurality of holes arranged betiween the
upper edge of the spin tub 36 and the associated balancé
ring 38; while the wash water &ontainéd in the sediment
trap 49, along with any sédiment contained therein; is

discharged through the upstanding conduits 41 by the s

centrifugal forces produced incident to the rotation of the
spin tub 36. Accordingly the wash water is centrifugally
discharged from the spin tub 36, while the flanige 39
provided on the balance ring 38 prevents the discharge of
the ciothes from the spin tub 36, The wash water that
ig' centrifugally discharged from the spia tub 36 is caught
in the drain tub 22 and pumped by the drain pump 45 to
the exterior. Following the final rinsing opération of
the machine 10, the spin tub 36 is rotated during a sub-

stantial time interval in order that a considérable portion

of the rinse water absorbed by the clothes contained in
the spir tub 36 may be centrifugally discharged there-
from so as fo obtain centrifugal drying, at least to this ex-
tent, of the clothes contained in the spin tub 36.

it will be understood that thé cycle of operation of
the machine 16 is- automatically established by the titner,
not shown, and that the initial filling of the spin tub’ 36
with hot water or cold water or warm water may be
selectively controlled by the combination timer and con-
trol switch under the manual control of the control knob
61. After the spin tob 36 has béen appropriately filled
with wash water by manipulation of the control knob 61,
the control knob 61 is further manipulated to initiate the
autornatic cycle mentioried. As previously noted, the
timer, not shown, effects the operation of the machine
19 through the timed cycle, including a washing step and
two rinsing steps, followed by the final centrifugal drying
step; whereupon the timer arrests further operation of
the machine 10 so that the clothés contained in the spin
tub 36 may be remioved through the top opening 19 pro-
vided in the top wall 15 after the: door 20 has been moved
irito its' open position. A suitable electric cortrol circuit
of the character described that may be incorporated in the
machine 10 is disclosed in the copending application of
Walter P. McCarty, Serial N6, 122,321, filed Ocfober 19,
1949, now Patent No. 2,646,573 issued- July 28, 1953.
- Referring now to Fig. 2, the clutch and fluid drive
unit 109 there illustrated, and embodying: the featires: of
thie present invention, thai'is incdrporated in’ the maching
10 described above, comprises an upstanding operating
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element or shaft 101 that is directly carried by the upper
eénd of the operating shaft 43 of thé electric drive motor
42, a$ previously explained. More particularly, the lower
end of the operating element 101 has a substantially cen-
trally disposed cylindrical bore 102 formed therein that
is adapted directly to receive the upper end of the operat-
ing shaft 43; whereby the operating element 101 is mounted
for rotation about a substantially vertical axis. Also the
lower end of ‘the opérating element 161 carries a pulley
183 that is preferably formed integrally therewith and is
adapted to receive the V:-belt 52 in order to provide the
direct drive connéction between the operating shaft 43
of the electric drive motor 42 and the operating shaft
46 of the drain pump 45, as previously explained. A
threaded opening is provided between the upper and lower
flanges of the pulley 103 that receives a set screw 104
that is employed for the purpose of holding the operating
element 101 securely in place upon the upper end of the
cperating shaft 43 of the éleciric drive motor 42.

Also the unit 160 comprises an upstanding housing
185 inciuding complementary upper and lower sections
166 and 107 that are detachably secured together by an
annular series of screws 188, the screws 108 extending
through openings provided in an anmular flange 109
carried by the lower section 187 and being threaded into
openings provided in an annular flange 119 carried by the
upper section 186. Also a packing ring, or the like, not
shown, may be provided between the adjacent flanges
109 and 110 or between the engaging annular portions
of the upper and lower sections 186 and 107 so as to
render the inierior of the housing 165 fluid tight. The
lower section 167 carries a pulley 111 that is preferably
ormed integrally therewith and is adapted to receive the
V-belt 54 in order to provide the direct drive connection
between the housing 185 and the tub sleeve that is con-
nected to the spin tub 36, as previously explained.

The upper and lower sections 106 and 107 have sub-
Stantially centrally disposed upper and lower openings
112 and 113 respectively formed therein that are ar-
ranged in alignment along the vertical axis of the operat-
ing element 181 and the housing 105. Also the lower
section 107 is provided with an upstanding sleeve 114
disposed concentric with the lower opening 113 and pro-
jecting upwardly into the lower portion of the upper sec-
tion 106. The upper portion of the operating element
101 extends into the lower opening 113 and into the sleeve
114 and mounts the housing 105 for rotation about the
centrally disposed vertical axis. More specifically upper
and lower bearing elements 115 and 116 are arranged
between the adjacent walls of the operating element 101
and the sleeve 114 so that the operating element 101
and the housing 105 may be rotated independently of
each other about the centrally disposed vertical axis.
Further a suitable packing ring or gland 117 is arranged
in the lower opesing 113 in ordér to provide a fluid seal
between' the operating element 101 and the lower sec-
tion-107.

The upper and lower sections 106 and 107 are hollow;
and a substantially annular reservoir 118 is provided in
the lower section 167 in surrounding relation with respect
to the upstanding sleeve 114, whereby the upper end of
the upstanding slesve 114, as well as the upper end of
the operating - element 161, project above the reservoir
118 and into ths lower portion of the upper section 106.
The upper end of the operating elemernit 101 carries an
apnular plate 119 disposed above the reservoir 118 and
arranged within the upper section 196. More specifically,
the upper end of the operating element 161 and the plate’
119 are secured together by a threaded connection there-
between, indicated generally at 120, whereby the plate
119 is rigidly secured to the upper end of the operating
elerient 161 and is rotatable therewith about the centrally
dispobsed vertical axis.

A substantially annular member 121 is arranged within
the upper section 166 and mounted for rotation inde-
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pendent of both the operating element 101 and the hous-
ing 105. Also the member 121 is mounted for longitu-
dinal sliding movement along the centrally disposed ver-
tical axis toward and away from the plate 119 into re-
spective clutched and declutched positions. More spe-
cifically a substantially centrally disposed cylindrical bore
122 is formed in the upper end of the operating element
101; and an upstanding downwardly projecting shaft 123
is rigidly secured within a substantially centrally disposed
hole formed in the member 12%. The downwardly pro-
jecting shaft 123 extends into the bore 122 and is retained
in place by a bearing sleeve 124 arranged between the
wall of the bore 122 and the wall of the shaft 123.
Moreover the lower end of the shaft 123 is supported by
a ball 125 arranged in the lower portion of the bore 122,
which ball 125 is supported upon a compression coil
spring 126 arranged in the lower end of the bore 122.
Thus it will be understood that the member 121 is rigid-
ly secured to the shaft 123 and that the shaft 123 is
mounted for rotation and sliding movement longitudinal-
ly of the centrally disposed vertical axis within the bear-
ing sleeve i24. The ball 125 and the associated com-
pression spring 126 not only support the lower end of
the shaft 123, but also urge it upwardly, whereby the
member 121 is normally biased away from the cooperat-
ing plate 119. More particularly, a substantially annular
tapered bore or clutch surface 127 is provided in the
lower portion of the member 121; and a cooperating
substantially annular tapered clutch surface 128 is pro-
vided upon the periphery of the annular plate 119. The
cooperating clutch surfaces 127 and 128 respectively pro-
vided in the member 121 and on the plate 119 are ta-
pered upwardly so that when the member 121 is moved
upwardly the clutch surfaces 127 and 128 are disengaged
and so that when the member 121 is moved downwardly
the clutch surfaces 127 and 128 are engaged.

A ball bearing structure 129 is arranged in the upper
opening 112 formed in the upper section 106 and receives
and supports an upstanding substantially cylindrical bar-
rel 138 that is disposed in alignment with the centrally
disposed veriical axis of the operating element 101 and
the housing 165. More specifically, the outer race of the
ball bearing structure 129 is suitably secured to the wall
of the upper section 166 surrounding the upper opening
112; and tl s inner race of the ball bearing structure 129
receives aud supports the cylindrical barrel 138. Thus
is will be understood that the housing 185 may be rotated
about the centrally disposed vertical axis independent of
the cylindrical barrel 130 upon the ball bearing structure
129.
the sealed variety in order to provide a fluid seal about
the upper opening 112 around the cylindrical barrel 136.
More particularly the cylindrical barrel 130 may be suit-
ably secured in place by a split ring 131 disposed in an
annular groove provided in the lower end of the cylin-
drical barrel 130 and engaging the lower surface of the
inner race of the ball bearing structure 129. The cylin-
drical barrel 139 receives a cylindrical plunger 132 that
is mounted for sliding movement longitudinally of the
centrally disposed vertical axis. The upper end of the
plunger 132 projects out of the upper end of the upper
opening 112, and the lower end of the plunger 132 en-
gages a head 133 provided on the upper end of the shaft
123. The extreme upper end of the cylindrical barrel
139 is bifurcated to provide two laterally spaced-apart
ears 134 having a slot therebetween that receives the in-
ner end of an operating member 135, the inner end of
the operating member 135 being pivotally mounted to
the ears 134 upon a laterally extending pin 136 extending
therebetween. The outer end of the operating member
135 is operatively connected through a suitable coil
spring, or the like, to the armature of the electromagnet
57, as previously explained, and the lower intermediate
portion of the operating member 135 engages the upper
end of the plunger 132. Accordingly, it will be under-

Preferably the ball bearing structure 129 is of &
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stood that when the electromagnet 57 is energized, the
outer end of the operating member 135 is pulled down-
wardly, whereby the operating member 135 pivoting
about the pin 136 forces the plunger 132 downwardly in
the cylindrical barrel 130. As the plunger 132 is thus
moved downwardly in the cylindrical barrel 130, the
lower end of the plunger 132 engaging the head 133 of
the shaft 123 forces the shaft 123 and the member 121
downwardly against the bias of the compression spring
126, whereby the clutch surfaces 127 and 128 are en-
waced. On the other hand, when the electromagnet
37 is de-energized, the outer end of the operating mem-
ber 135 is released, whereby the compression spring 126
may return the shaft 123 and the member 121 upwardly
returning the plunger 132 upwardly and pivoting the
operating member 135 upwardly about the pin 136,
whereby the clutch surfaces 127 and 128 are disengaged.

The reservoir 118 contains a body of fluid 137, such,
for example, as a quantity of oil or other hydraulic
medium. The upper level of the body of fluid 137 is dis-
posed slightly below the junction between the upper and
lower sections 106 and 107 so that the member 121 is
disposed abovs and normally entirely out-of-contact with
the body of fluid 137 arranged in the reservoir 118, The
lower section 107 carries a plurality of circumferentially
spaced-apart main driven blades 138 disposed interiorly
of the reservoir 118 and substantially completely sub-
merged in the body of fluid 137 coatained therein; and
likewise the member 121 carries a plurality of circum-
ferentially spaced-apart main drive blades 139 disposed
above and exteriorly of the reservoir 118 and cooperating
with the main driven blades 138, Thus the drive blades
139 carried by the member 121 are disposed above and
out-of-contact with the driven blades 138 carried by the
lower section 107, an annular space 140 being provided
between the sets of blades 138 and 139. The arrange-
ment described above permits frze rotation of the mem-
ber 121 and the drive blades 139 carried thereby with
respect to the lower section 107 and the driven blades 138
carried thereby.

A pair of diametrically opposed start blades or projec-
tions 141 are carried by the member 121 and extend
downwardly into the reservoir 118, whereby the lower
ends of the start blades 141 are submerged in the body
of fluid 137 arranged in the reservoir 118. Further an
upstanding substantially cylindrical baffle 142 is provided
in the reservoir 118 in surrounding relation with respect
to the sleeve 114 and disposed intermediate the sleeve
114 and the driven blades 138 carried by the lower secc-
tion 107. The start blades 141 bring about the deflection
of the finid 137 from the reservoir 118 into the space 140
between the drive blades 139 and the driven blades 138
when the member 121 is operated into its clutched posi-
tion with respect to the plate 119 as explained more fully
below.

Considering now the operation of the clutch and fluid
drive unit 109, it will be understood that the member 121
normally occupies its declutched position with respect to
the plate 119, the clutched position of the msmber 121
with respect to the plate 119 being illustrated in Fig. 2.
At this time, the operating electric drive motor 42 effects
rotation of its operating shaft 43 and the consequent rota-
tion of the operating element 101 that is rigidly secured
thereto, whereby the pulley 103 is directly rotated with
the operating element 101 in an obvious manner. How-
ever, at this time, the member 121 occupies its declutched
position with respect to the plate 119, whersby the plate
119 rotating with the operating element 101 does not
effect rotation of the member 121 or of the housing 105
so that the member 121 and the housing 105 remain sta-
tionary at this time. Now when it is desired to rotate
the housing 105, the electromagnet 57 is energized so
that the operating member 135 is moved downwardly
pivoting about the pin 136 and forcing the plunger 132
downwardly so that the shaft 123 and the member 121
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are moved downwardly against the bias of the compres-
sion spring 126. - As the member 121 is thus moved
downwardly, the clutch surfaces 127 and 128 are engaged,
whereby the member 121 is rotated with the plate 119.
As the member 121 is thus rotated, the start blades 141
deflect the fluid 137 contained in the reservoir 118 out-
wardly into the annular space 140 disposed between the
drive blades 139 and the driven blade 138, whereby the
drive blades 139 exert a torque through the fluid 137
upon the driven blades 138 causing rotation of the hous-
ing 105 to be initiated. Alsc any of the fluid 137 in the
reservoir 118 that is deflected inwardly toward the cylin-
drical ‘baffle 142 is deflected thersby upwardly and out-
wardly toward the drive blades 13% and thence into the
annular space 149 in order further to improve the drive
through the fluid 137 between the blades 139 and 138.
In passing, it is pointed out that the normal level of the
fluid 137 is slightly above the upper end of the cylindrical
baffle 142 and slightly below the junction between the
upper and lower sections 166 and 167, as previously
noted. Thus the arrangement of the cylindrical baffle
142 further insures that the drive blades 139 exert torque
through the fluid 137 upon the driven blade 138.

When rotation of the housing 165 is thus initiated, the
fluid 137 contained in the reservoir 118 is flung outwardly
by centrifugal force into the annular space 149 thereby
further to insure the drive relationship between the blades
139 and 138. Accordingly the housing 185 is gradually
accelerated and ultimately rotates at a speed somewhat
below that of the member 121 and the operating shaft 43
of the electric drive motor 42, in view of the fact that
there is always some slippage between the drive blades
139 and the driven blades 138. Moreover, the rotating
housing 105 effects rotation of the pulley 111 carried
thereby and the consequent rotation of the spin tub 36.

Further it will he understood that the arrangement
of the clutch and fluid drive unit 180 between the op-
erating shaft 43 of the electric drive motor 42 and the spin
tub 36 not only provides for very gradual acceleration of
the spin tub 36 when the member 121 is moved into
clutched relation with respect to the plats 139, but the
unit 100 aiso compensates for any unbalance of the spin
tube 36 and the contained load of clothes since the slip-
page between the drive blades 139 and the driven blades
138 is dependent upon the load that is imposed upon the
pulley 111 carried by the housing 105. Thus in the event
of an uneven distribution of the clothes in the spin tub
36, the resultant unbalanced load imposed upon the hous-
ing 185 will be greater than normal, whereby the amount
of slippage between the drive blades 139 and the driven
blades 138 will be greater than normal so that the electric
drive motor 42 will spin the spin tub 36 at.a lower than
normal speed. However, as the rinse water is centrifugally
discharged from the load of clothés contained in the
spinning spin tub 36, the unbalance of the spin tub 36
and the load of clothes contained therein is reduced ef-
fecting a corresponding reduction in the load imposed upon
the housing 105, whereby the amount of stippage between
the drive blades 139 and driven blades 138 is decreased so
that the electric drive motor 42 spins the spin.tub 36 at a
greater speed. This automatic compensation for unbal-
ance of the spin tub 36 and the load of contained clothes
that is brought about by the unit 166 is very advantageous
as it prevents excessive vibration of the spin tub 36, not-
withstanding an imitial abnormal unbalance of the spin
tub 36 and the contained load of clothes.

Subsequently when it is desired to arrest a spinning
operation of the spin tub 36, the electromagnet 57 is de-
energized, whereby the compression spring 126 returms
the shaft 123 and the member 121 upwardly so that the
member 121 is moved into its normal declutched position
disengaging the clutch surfaces 127 and 128. When the
member 121 is thus declutched from the plate 119, con-
tinued rotation of the operating element 101 by the op-
erating shaft 43 of the electric drive motor 42 is not
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effective to transmit any torque to the member 121,
whereby no torque is transmitted to the housing 105 so
that the member 121 and the housing 105 consequently
assume a rest position along with the spin tub 36. 'In fact,
the frictional forces that are mormally exerted upon the
spin tub 36 arrest rotation thereof shortly after the mem-
ber 121 is decluiched from the plate 119 and the spin
tub 36 in its rest position arrests rotation of the housing
165 by virtue of the drive connection therebetweenl in-
cluding the flexible belt 54.

Finally it is noted that the clutch and fiuid drive unit
100 may be readily filled with the fluid 137 after the parts
have been assembled by virtue of the arrangement of &
threaded filling opening 150 that is provided in a centrally
disposed boss 151 carried upon the upper portion of the
upper section 106, the threaded opening 150 normally
receiving a cooperating threaded plug 152. Also an an-
nular series of holes 153 are formed in the central portion
of the member 121, and an annular series of holes 154
are formed in the plate 119, so as to permit the direct
and ready return of the fiuid 137 from the upper portion
of the housing 105 back into the reservoir 118 when ro-
tation of the housing 105 is arrested. In the construc-
tion of the unit 189, the upper and lower housing sections
166 and 107 may be formed of die-cast aluminum, or the
like; while the plate 119, the operating element 101, the
shaft 3123 and the plunger 132 are preferably formed of
steel.

Referring now to Figs. 3 and 4, the clutch and brake and
finid drive unit 200 there illustrated, and embodying the
features of the present invention, may be substituted in the
machine 10 for the clutch and fluid drive unit 169.
The unit 280 embodies fundamentally the same construc-
tion as the unit 180 with the addition of the associated
brake structure. 1In the interest of brevity, only-the basic
outline of the unit 200 will be described since the prin-
cipal elements thereof perform the essential functions of
the corresponding elements in the unit 108. Thus the
unit 208 comprises the operating element 261, the plate
219, the member 221, the housing 205 including the upper
and lower sections 206 and 297, the shaft 223, the plunger
232, the compression spring 226, the reservoir 218 con-
taining the body of fluid 237, the drive blades 239, the
driven blades 238, and the start blades 241.

Also in the unit 200, the upper portion of the upper
section 286 is provided with an annular brake surface 260
that surrounds a centrally disposed thimble or collar
261 that supports the plunger 232. Operatively associ-
ated with the brake surface 266 provided on the upper
portion of the upper section 206 is a brake shoe 262
that is provided with a lower brake lining 263.

In this case, the upstanding structure 21 provided in
the machine 16 also comprises an upstanding standard
264 that may be in the form of a tube, which standard
264 carries a bracket 265 that projects over the housing
205. Preferably the bracket 265 is hollow, and arranged
therein is an -operating member 266, the inner end of
the operating member 266 being pivotally mounted upon
the bracket 265 by a pivot pin 267, and the outer end
of the operating member 266 being connected by an asso-
ciated coil spring, or the like, to the armature of the
electromagnet 57. Also the lower portion of the bracket
285 carries a pair of depending tabs 268, upon which an
operating lever 269 is pivotally mounted intershediate its
ends upon a pivot pin 270. The inner end of the operating
lever 269 is pivotally connected by a pivot pin 271 to a
pair of upstanding lugs 272 that are secured to the upper
portion of the brake shoe 262, whereby the brake shoe
262 is supported by the operating lever 269. The outer
end of the operating lever 269 cooperates with the upper
end of a compression coil spring 273 that is arranged in
the upper end of the standard 264; and an adjustable
screw 274 is carried by the operating lever 269 and ar-
ranged in abutting relation with respect to the operating
member 266. Finally the operating member 266 carrics
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a pivot plate 275 that engages the upper end of the plung-
er 232 that is slidably supported in the collar 261.

In view of the foregoing description of the umit 209,
it will be understood that the member 221 normally cc-
cupies its declutched position with respect to the plate
219 and the brake shoe 262 normally occupies its engaged
position with respect to the brake surface 260 provided
on the upper section 286 of the housing 205, the member
221 being illustrated in its clutched position with respect
to the plate 219 and the brake shoe 262 being illustrated
in its disengaged position with respect to the brake sur-
face 260 in Fig. 3. When it is desired to rotate the spin
tub 3§, the electromagnet 57 is energized, whereby the
outer end of the operating member 266 is moved down-
wardly, the operating member 266 pivoting about the pin
267, whereby the pivot plate 275 engaging the upper end
of the plunger 232 moves the plunger 232 downwardly in
order to effect movement of the shaft 223 and the mem-
ber 221 downwardly so as to clutch the member 221 to
the plate 219. Also when the outer end of the operating
member 266 is moved downwardly, the intermediate por-
tion thereof cngages the upper end of the screw 274 in
order to rotate the operating lever 269 in the clockwise
direction about the pin 278, as viewed in Fig. 3, against
the bias of the compression spring 273. When the operat-
ing lever 269 is thus pivoted in the clockwise direction
about the pin 278, the inner end thereof is moved up-
wardly, whercby the pin 271 lifts the brake shoe 262
through the lugs 272 into disengaged relation with respect
to the brake surface 260. Accordingly at this time, the
member 221 rotating with the operating element 291 ef-
fects rotation of the housing 285 through the fluid 237
coupling the drive blades 239 and the driven blades 238,
the housing 285 being free to rotate at this time since the
brake shoe 262 occupies its disengaged position with re-
spect to the brake surface 260. Hence the electric drive
motor 42 rotates the spin tub 36 through the unit 209.

When it is desired to arrest spinning of the spin tub 386,
the electromagnet 57 is de-energized, whereby the com-
pression spring 273 returns the operating lever 269 in
the counterclockwise direction about the pin 270, as viewed
in Fig. 3, so that the inner end of the operating lever 289
is moved downwardly causing the brake shoe 262 to en-
gage the associated brake surface 268 provided on the
upper portion of the upper section 206 of the housing
283. Also as the operating lever 269 is rotated in the
counterclockwise direction about the pin 27¢, the screw
274 engnges and forces the operating member 265 up-
wardly so that the operating member 266 is pivoted about
the pin 267 in order to cause the pivot plate 275 to dis-
engage the upper end of the plunger 232 so that the com-
pression spring 22$ may return the shaft 223 and the
member 221 upwardly causing the member 221 to be
moved into declutched position with respect to the plate
219. At this time, the member 221 is not cnly declutched
with respect to the plate 219 so that no torque is exerted
between the operaiing element 201 and the housing 283,
but the brake shoes 262 occupies its engaged position with
respect to the brake surface 268. Thus the kinetic energy
of the spin tub 36 is dissipated in the brake lining 263 of
the brake shoe 263 in direct engagement with the brake
surface 266 provided on the upper section 266 of the
housing 285 by virtue of the drive connection between the
housing 2985 and the tub sleeve that is attached to the spin
tub 36. This arrangement positively insures that spinning
of the spin tiib 36 is arrested in an extremely short interval
of time following the de-energizaticn of the electromag-
net 57.

In view of the foregoing, it is apparent that there had
been provided in a clothes washing machine of the type in
which the clothes are washed, rinsed and centrifugally
dried in a receptacle or tub, an improved ciuvtch and fluid
drive uait or alternatively an improved clutch and brake
and fluid drive unit, each of the units being of improved
and simplified construction and arrangement.
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While there has been described what is at present con-
sidered to be the preferred embodiment of the invention,
it will be understood that various modifications may be
made therein, and it is intended to cover in the appended
claims all such modifications as fall within the true spirit
and scope of the invention.

What is claimed is:

1. A clutch and fluid drive unit comprising an upstand-
ing enclosing housing including a bottom wall having a
first substantially centrally disposed opening formed there-
in and a top wall having a second substantially centrally
disposed opening formed therein and mounted for rotation
about a substantially vertical axis extending through said
openings, an upstanding drive element having an upper
end exteading through said first opening into said housing
and mounted for rotation about said vertical axis inde-
pendently of said housing, upstanding bearing structure
arranged between said housing and said drive element,
structure defining a substantially annular and horizontally
disposed reservoir in the lower portion of said housing
surrounding and out of contact with said drive element,
a substantially annular and horizontally disposed mem-
ber arranged in said housing above said reservoir and
mounted for rotation about said vertical axis independ-
ently of said housing and said drive element, upstanding
bearing structure aranged between said drive element and
said member, an upstanding operating element having a
lower end extending through said second opening into
said housing and mounted for movement along said ver-
tical axis, upstanding bearing structure arranged between
said housing and said operating element, means responsive
to movement of said operating element into a first position
for clutching said member to said drive element and re-
sponsive to movement of said operating element into a
second position for declutching said member from said
drive element, said member rotating with drive element
when it is clutched thereto, a plurality of annularly dis-
posed upstanding diive blades carried by said member
above said reservoir, a plurality of annularly disposed up-
standing driven blades carried by said housing within
said reservoir, said drive blades being disposed in coop-
erating relation with said driven blades and spaced there-
above a short distance, a fized charge of fluid confined in
said housing and arranged in said reservoir in contact with
said driven blades and normally out of contact with said
drive blades to permit free rotation of said drive blades
with respect to said driven blades, and means including
start blades carried by said member and depending into
said reservoir and responsive to rotation of said member
with said drive element for deflecting the fluid from said
reservoir into the space between said drive blades and
said driven blades in order to cause said drive blades to
exert a torque through the fluid upon said driven blades
so as to effect rotation of said housing.

2. A clutch and fluid drive unit comprising an up-
standing enclosing housing including a bottom wall having
a first substantially cenirally disposed opening formed
therein and a top wall having a second substantially cen-
trally disposed opening formed therein and mounted for
rotation above a substantially vertical axis extending
through said openings, an upstanding drive element having
an upper end extending through said first opening into
said housing and mounted for rotation about said vertical
axis independently of szid housing, upstanding bearing
structure arranged between said housing and said drive
element, structure defining a substantially annular and
horizontally disposed reservoir in the lower portion of said
housing surrounding and out of contact with said drive
element, a substantially annular and horizontally disposed
member arranged in said housing above said reservoir and
mounted for rotation about said vertical axis indepen-
dently of said housing and said drive element, upstanding
bearing structure arranged between said drive element and
said member, an upstanding operating element having a
lower end extending through said second opening into
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said housing and mounted for movement along said verti-
cal axis, upstanding bearing structure arranged between
said housing and said operatii.; element, means responsive
to movement of said operating element into a first position
for clutching said member to said drive element and re-
sponsive t0 movement of said operating element into a
second position for declutching said member from said
drive element, said member rotating with drive element
when it is clutched thereto, a spring normally biasing said
operating element into its second position, means includ-
ing an operating member for moving said operating ele-
ment against the bias of said spring from its second posi-
tion into its first position, a plurality of annularly disposed
upstanding drive blades carried by said member above
said reservoir, a plurality of annularly disposed upstand-
ing driven blades carried by said housing within said reser-
voir, said drive blades being disposed in cooperating
relation with said driven blades and spaced thereabove a
short distance, a fixed charge of fluid confined in said
housing and arranged in said ‘reservoir in contact with
said driven blades and normally out of contact with said
drive blades to permit free rotation of said drive blades
with respect to said driven blades, and means including
start blades carried by said member and depending into
said reservoir and responsive to rotation of said member
with said drive element for deflecting the fluid from said
reservoir into the space betwesn said drive blades and
said driven blades in order to cause said drive blades to
exert a torque through the fluid upon said driven blades
so as to effect rotation of said housing.

3. A clutch and fluid drive unit comprising an upstand-
ing enclosing housing including a bottom wall having a
first substantially centrally disposed opening formed
therein and a top wall having 4 second substantially cen-
traily disposed opening formed therein and mounted for
rotation about a substantially vertical axis extending
through said openings, an upstanding drive element having
an upper end extending through said first opening into said
housing and meunted for rotation about said vertical axis
independently of said housing, upstanding bearing struc-
ture arranged between said housing and said drive element,
structure defining a substantially annular and horizontally
disposed reservoir in the lower portion of said housing sur-
rounding and out of contact with said drive element, a sub-
stantially annular and horizontally disposed member ar-
ranged in said housing above said reservoir and mounted
for rotation about said vertical axis independently of said
housing and said drive element, upstanding bearing struc-
ture arranged between said drive element and said mem-
ber, an upstanding bearing sleeve arranged in said second
opening, an upstanding operating element arranged in said
bearing sleeve and mounted for movement along said verti-
cal axis, the lower end of said operating element projecting
into said housing and the upper end of said operating ele-
ment projecting out of said housing, means including an
operating member cooperating with the upper end of said
operating element for moving said operating member,
nieans responsive 1o movement of said operating element
into a first position for clutching said member to said
drive element and responsive to movement of said operat-
ing element into a second position for declutching said
member from said. drive element, said member rotating
with drive element when it is clutched thereto, a plurality
of annularly disposed upstanding drive blades carried by
said member above said reservoir, a plurality of annularly
disposed upstanding driven blades carried by said housing
within said reservoir, said drive blades being disposed. in
cooperating relation with said driven blades and spaced
thereabove a short distance, a fixed charge of fluid con-
fined in said housing and arranged in said reservoir in con-
tact with said driven blades and normally out of contact
with said drive blades to permit free rotation of said drive
blades with respect to said driven blades, and means includ-
ing start blades carried by said member and depending into
said reservoir and responsive to rotation of said member
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with said drive elerient for deflecting the fluid from said
reservoir into the space between said drive blades and said
driven blades in order to caise said drive blades to exert
a torque through the fluid upon said driven Blades 5o as
to effect rotation of said housing.

4. A clutch and fluid drive unit comprising an up-
standing enclosing housing including a bottom wall having
a first substantially centraily disposed opening formed
therein and a top wall having a second substantially cen-
trally disposed opening formed therein and mounted for
rotation about a substantially vertical axis extending
through said openings, an upstanding drive element hav-
ing an upper end extending through said first opening into
said housing and mounted for Totation about said verticat
axis independently of said housing, upstanding bearing
structure arranged between said housing and said drive
element, struciure defining a substantially apnular and
horizontally disposed reservoir in the lower portion of
said housing surrounding and out of contact with sald
drive element, 2 substantially annulsar and horizontally
disposed member arranged in said housing above said
reservoir and mounted for rotation about said vertical
axis independently of said housing and said drive element,
upstanding bearing structure arranged between said drive
element and said member, an upstanding bearing sleéve
arranged in said second opening, upstanding bearing
structure arranged between said housing and said bearing
sleeve, an upstanding operating elemeént arranged in said
bearing sleeve and mounted for movement along s$aid
vertical axis, the lower end of said operating ¢lement
projecting into said housing and the upper end of said
operating element projecting out of said housing, an up-
standing bracket carried by said bearing sleeve, means in-
cluding an opérating member pivoted to said bracket and
cooperating with the upper end of said operating element
for moving said operating elemént, means responsive to
movement of said operating élement into a first position
for clutching said member to said drive element and Te-
sponsive to movement of said operating element into a
second positicn for declutching said member from said
drive element, said member rotating with drive element
when it is clutched thereto, a plurality of annularly dis-
posed upstanding drive blades carried by said member
above said reservoir, a plurality of annularly disposed up-
standing driven blades carried by said housing within
said reservoir, said drive blades being disposed in coop-
erating relation with said driven blades and spaced there-
above a short distance, a fixed charge of fluid confined in
said housing and arranged in said reservoir in contact with
said driven blades and normally out of contact with said
drive blades to permit free rotation of said drive blades
with respect to. said driven blades, and meaiis including
start blades carried by said member and depending into
said reservoir and responsive to rotation of said member
with said drive element for deflecting the fiuid fiom said
reservoir into the space between said drive bladés and
said driven blades in order to cause said drive blades to
exert a torque through the fluid upon said driven Blades so
as to effect rotation of said housing.

5. A chitch and flaid drive unit comprising an upstand-
ing enclosing housing including a bottom wall having a
first-substantially centrally disposed opening formed there-
in and a top wall having a second substantially centrally
disposed' opening formed therein and mounted for rota-
tion about a substantially vertical axis extending through
said openings, an upstanding drive element having an up-
per end extending through said first opening into said
housing and mounted for rotation about said vertical axis
independently of said housing, upstanding bearing struc-
ture arranged between said housing and said diive éle-
ment, structure defining a substantially annular and hori-
zontally disposed reservoir in the lower portion of said
housing surrounding and out of contict with said drive
element, a substantially annular and horizontaliy disposed
memniber arranged in said Housing above said reservoir and
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mounted for rotation about said vertical axis independent-
ly of said housing and said drive element, upstanding
bearing structure arranged between said drive element and
said member, said member also being mounted for move-
ment along said vertical axis into clutched and declutched
positions with respect to said drive element, said member
being rotated with said drive element when it is moved
into its clutched position with respect thereto, an upstand-
ing bearing sleeve arranged in said second opening, an up-
standing operating element arranged in said bearing sleeve
and mounted for movement along said vertical axis, the
lower end of said operating element projecting into said
housing and the upper end of said operating element pro-
jecting out of said housing, means including an operating
member cooperating with the upper end of said operating
element for moving said operating member, the lower end
of said operating element cooperating with said member
and moving it between its declutched and clutched posi-
tions with respect to said drive element, a plurality of
annularly disposed upstanding drive blades carried by said
member above said reservoir, a plurality of annular dis-
posed upstanding driven blades carried by said housing
within said reserveir, said drive blades being disposed in
cooperating relation with said driven blades and spaced
thereabove a short distance, a fixed charge of fluid con-
fined in said housing and arranged in said reservoir in con-
tact with said driven blades and normally out of contact
with said drive blades to permit free rotation of said drive
blades with respect to said driven blades, and means in-
cluding start blades carried by said member and depending
into said reservoir and responsive to rotation of said mem-
ber with said drive element for deflecting the fluid from
said reservoir into the space between said drive blades and
said driven blades in order to cause said drive blades to
exert a torque through the fluid upon said driven blades so
as to effect rotation of said housing.

6. A clutch and fluid drive unit comprising an upstand-
ing enclosing housing including a bottom wall having a
first substantially cenirally disposed opening formed
therein and a top wall having a second substantially cen-
trally disposed opening formed therein and mounted for
rotation about a substantially vertical axis extending
through said openings, an upstanding drive clement hav-
ing an upper end extending through said first opening into
said housing and mounted for rotation about said vertical
axis independently of said housing, upstanding bearing
structure arranged between said housing and said drive ele-
ment, structure defining a substantially annular and hori-
zontally disposed reservoir in the lower portion of said

housing surrounding and out of contact with said drive ele-

ment, the upper end of said drive element having a sub-
stantially centrally disposed longitudinally extending bore
formed therein, a substantially annular and horizontally
disposed member arranged in said housing above the
upper end of said drive element and said reservoir, an up-
standing bearing shaft rigidly secured to said member and
projecting downwardly into said bore, upstanding bearing
structure arranged in said bore between said drive element
and said bearing shaft mounting said member for rotation
about said vertical axis independently of said housing and
said drive element and mounting said member for move-
ment along said vertical axis into clutched and declutched
positions with respect to said drive element, said member
being rotated with said drive element when it is moved
into its clutched position with respect thereto, an upstand-
ing bearing sleeve arranged in said second opening, an
upstanding operating element arranged in said bearing
sleeve and mounted for movement along said vertical axis,
the lower end of said operating element projecting into
said housing and the upper end of said operating element
projecting out of said housing, means including an oper-
ating member cooperating with the upper end of said op-
erating element for moving said operating element, the
lower end of said operating element cooperating with said
bearing shaft and moving said member between its de-

10

15

20

30

40

60

16

clutched and clutched positions with respect to said drive
element, a plurality of annularly disposed upstanding
drive blades carried by said member above said reservoir,
a plurality of anmnularly disposed upstanding driven
blades carried by said housing within said reservoir, said
drive blades being disposed in cooperating relation with
said driven blades and spaced thereabove a short distance,
a fixed charge of fluid confined in said housing and ar-
ranged in said reservoir in contact with said driven blades
and normally out of contact with said drive blades to per-
mit free rotation of said drive blades with respect to said
driven blades, and means including start blades carried by
said member and depending into said reservoir and re-
sponsive to rotation of said member with said drive ele-
ment for deflecting the fluid from said reservoir into the
space between said drive blades and said driven blades in
order to cause said drive blades to exert a torque through
the fluid upon said driven blades so as to effect rotation
of said housing.

7. A clutch and fluid drive unit comprising a housing
having a first substantially centrally disposed opening
formed in the bottom thereof and a second substantially
centrally disposed opening formed in the top thereof and
mounted for rotation about a substantially vertical axis
extending through said openings, a drive clement having
an upper end extending through said first opening into
said housing and mounted for rotation about said vertical
axis independently of said housing, bearing structure ar-
ranged between said housing and said drive element, struc-
ture defining a substantially annular reservoir in the lower
portion of said housing surrounding and out of contact
with said drive element, the upper end of said drive ele-
ment having a substantially centrally disposed longitudi-
nally extending bore formed therein, a member arranged
in said housing above the upper end of said drive element
and said reservoir, a bearing shaft rigidly secured to said
member and projecting downwardly into said bore, bear-
ing structure arranged in said bore between said drive ele-
ment and said beasring shaft mounting said member for
rotation about said vertical axis independently of said
housing and said drive element, a ball and a supporting
spring arranged in said bore between the lower end of
said bearing shaft and said drive element mounting said
member for movement along said vertical axis into
clutched and declutched positions with respect to said
drive element, said supporting spring normally biasing said
member into its declutched position with respect to said
drive element, said member being rotated with said drive
element when it is moved into its clutched position with
respect thereto, a bearing sleeve arranged in said second
opening, an operating element arranged in said bearing
sleeve and mounted for movement along said vertical
axis, the lower end of said operating element projecting
into said housing and the upper end of said operating
element projecting out of said housing, means including
an operating member cooperating with the upper end of
said operating element for moving said operating element,
the lower end of said operating element cooperating with
said bearing shaft and moving said member against the
bias of said spring from its declutched position into its
clutched position with respect to said drive element, a
plurality of annularly disposed drive blades carried by
said member interiorly of said reservoir, a plurality of
annularly disposed driven blades carried by said housing
exteriorly of said reservoir, said drive blades being dis-
posed in cooperating relation with said driven blades and
spaced thereabove a short distance, a body of fluid
arranged in said reservoir and normally out of contact
with said drive blades to permit free rotation of said drive
blades with respect to said driven blades, and means re-
sponsive to rotation of said member with said drive
clement for deflecting the fluid from said reservoir into
the space between said drive blades and said driven blades
in order to cause said drive blades to exert a iorque
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through the fiuid upon said driven blades so as to effect
rotation of said housing.

8. A clutch and brake and fluid drive unit comprising a
bousing having a substantially centrally disposed opening
formed therein and mounted for rotation about a sub-
stantially vertical axis, a drive element extending through
said opening into said housing and mounted for rotation
about said vertical axis independently of said housing,
structure defining a substantially annular reservoir in the
lower portion of said housing surrounding and out of
contact with said drive element, a member arranged in
said housing above said reservoir and mounted for rota-
tion about said vertical axis independently of said housing
and said drive element, said housing having a brake sur-
face formed thereon, a brake shoe cooperating with said
brake surface, mechanism operative to a first position to
clutch said member to said drive element and to disen-
gage said brake shoe from said brake surface and oper-
ative to a second position to declutch said member from
said drive element and to engage said brake shoe with
said brake surface, said member being rotated with said
drive element when it is clutched thereto, means for
selectively operating said mechanism into its first and
second positions, a plurality of annularly disposed drive
blades carried by said member exteriorly of said reservoir,
a plurality of annularly disposed driven blades carried

by said housing interiorly of said reservoir, said drive

blades being disposed in cooperating relation with said
driven blades and spaced thereabove a short distance,
a body of fluid arranged in said reservoir and normally
out of contact with said drive blades to permit free rota-
tion of said drive blades with respect to said driven blades,
and means responsive to rotation of said member with
said drive element for deflecting the fluid from said reser-
voir “into the space between said drive blades and said
driven blades in order to cause said drive blades to exert
a torque through the fluid upon said driven blades so as
to effect rotation of said housing.

9. A clutch and brake and fluid drive unit comprising
a housing having a first substantially centrally disposed
opening formed in the bottom thereof and a second sub-
stantially centrally disposed opening formed in the top
thereof and mounted for rotation about a substantially
vertical axis extending through said openings, a drive ele-
ment having an upper end extending through said first
opening into said housing and mounted for rotation about
said vertical axis independently of said housing, bearing
structure arranged between said housing and said drive
element, structure defining a substantially annular reser-
voir in the lower portion of said housing surrounding and
out of contact with said drive element, a member ar-
ranged in said housing above the upper end of said drive
element and said reservoir and mounted for rotation about
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said vertical axis independently of said housing and said
drive element, bearing structure arranged between said
drive element and said member, an operating element
having a lower end extending through said second opening
into said housing and mounted for movement along said
vertical axis, bearing structure arranged between said
housing and said operating element, means responsive to
movement of said operating element into a first position
for clutching said member to said drive element and re-
sponsive to movement of said operating element into a
second position for dechutching said member from said
drive element, said member rotating with drive element
when it is clutched thereto, said housing having a brake
surface formed thereon, a brake shoe cooperating with
said brake surface, an operating member having a first
position' disengaging said brake shoe from said brake
surface and a second position engaging said brake shoe
with said brake surface, mechanism operative to a first
position to operate both said operating element and said
operating member into their first positions and operative
to a second position to operate both said operating ele-
ment and said operating member into their second posi-
tions, means for selectively operating said mechanism into
its first and second positions, a plurality of annularly dis-
posed drive blades carried by said member exteriorly of
said reservoir, a plurality of annularly disposed driven
blades carried by said housing interiorly of said reservoir,
said drive blades being disposed in cooperating relation
with said driven blades and spaced thereabove a short
distance, a body of fluid arranged in said reservoir and
normally out of contact with said drive blades to permit
free rotation of said drive blades with respect to said
driven blades, and means responsive to rotation of said
member with said drive element for deflecting the fluid
from said reservoir into the space between said drive
blades and said driven blades in order to cause said
drive blades to exert a torque through the fluid upon said
driven blades so as to effect rotation of said housing.
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