Nov. 24, 1953 E. C. WILLIAMS 2,660,044
' " WASHING MACHINE WITH DIRECT MOTOR DRIVE

Filed Jah. 16, 1951 2 Sheets~Sheet 1

68

//é6 44
—ETE /. e Por3
‘ /247 /10
p) - 130 QI —32. €)
| .
725N M o,
~ 62— \
f54' 88N N-94- ‘
2. &
4 . 10
%2 J. \ 6
86
_84__
| ~50
L \ 52
006 6. 0 O O O 0O 0 7o 0000
% ‘/68 g © 0 0600
69600 0 O O O | A sS
Fa Yo WP o Y o D i) - «“
- /6 58
48 30 22 24s -
18
20 1,
100 ;
26 5 129, _ 5
104 106 '
/08
s /4
72
8o L1 _
6 - N74

INVENTOR
"EarL C.WILL1AMS

BY "3 Kalpanr

ATToORNEY



E. C. WILLIAMS 2,660,044

WASHING MACHINE WITH DIRECT MOTOR DRIVE

Nov. 24, 1953

2 Sheets-Sheet 2

Filed.Jan. 16, 1951

ST

./,fa.l’ll.“n.. Z

<+

///

INVENTOR
) A TTORNEY

~~~~~~~~~~

EAarL . WILLIAMS

7 6 Kewin

aaaaa

,,,,,,,,,,

T3

m___
SR TS,y | 8
\ KA 770777 7777777778, 2
¥ L0 Q
6,N v & W?/J_MV S+



Patented Nov. 24, 1953

2,660,044

UNITED STATES PATENT OFFICE

WASHING MACHINE WITH DIRECT .
MOTOR DRIVE ‘
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This invention relates to washing -machines,
and ‘more particularly to washing machines of
the single tub type having a central oscillating
agitator and a centrifugal extraction.

In washing machines of the type described, it
has generally been necessary to provide two drive
mechanisms, one providing oscillatory motion
for agitation and the- other continuous rotary
movement for centrifugal extraction. - Such
mechanisms, deriving power from a single motor,
require coupling arrangements, as well as mech-
anism for speed reduction and producing oscillat-
ing motion. ‘In an application Serial No. 793,159,
filed December 22, 1947, there is shown an ar-
rangement in which oscillatory or rotary motion
is derived from g single motor by a resilient drive
element connected to the motor and the tub, the
tub having agitating vanes, and serving to agi-
tate by oscillatory motion and dry by centrifugal
extraction resulting from continuous high speed
rotation. - In such arrangement, the motor itself
is adapted by reason of the resilient connecting
member to reverse its rotation  periodically to
provide the oscillatory motion and to rotate con-
tinuously in one direction to provide the contin~
uous rotation for centrifuging.

The present invention is directed to a mech-~
anism in which the agitator is independent of
the ‘fub ‘and ‘caused to: oscillate with respect to
the tub through a resilient coupling or link con-
nected to a motor adapted to periodically reverse
itself. - The arrangement is' also-such that the
agitator and tub may be caused to rotate together
for centrifuging by the same motor, when rotated
continuously in one direction. The invention is
further directed to the provision of simplified
means-for accomplishing the above results with-
out the use of clutches, anchoring mechanism,
brakes and the like, such means being in effect a
single resilient member interconnected -between
the motor, agitator and tub. . The arrangement is
such that either a  desired washing action:or
centrifugal extraction may be had, without re-
“quiring any of the usual shifting of gears, clutch-~
es, couplings or brakes.

The above and other novel features of the in-
vention will appear more fully hereinafter from
the following detailed description when taken in
conjunction with the accompanying drawings.
It is expressly understood that the drawings are
employed for purposes of illustration only and
are not designed .as a definition of the limits of
the invention, reference being had for this pur-
pose to the appended clalms
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In the drawings, wherein like reference char-
acters indicate like- parts:

Figure 1 is a vertical section taken through
a washing machine illustrating the essential
driving elements;

PFigure 2 is an enla,rged fragmentary sectional
view of the upper end of the driving unit of Fig-
ure 1; :

Figure 3 is a transverse section taken substar-
tially on the line 3—3 of Figure 2; and

Figure 4 is a fragmentary vertical sectional
view showing the application of a modified. re-
silient coupling to the structure of Figure 1.

Referring to the drawings, and particularly. to
Figures ‘1, 2, and 3, there is shown a tub 10
mounted. on a base structure (2 comprising an
open: bottom -skirted member providing a com-
partment for a motor 4. The tub is supported
upon the base and secured thereto by a central
sleeve. 16 projecting through central apertures
18 and 20 in the tub bottom and base 12. The
sleeve is threaded externally as at 22, and has
mounted threadedly thereon the motor 4 and
a clamp nut 24. The nut 24 and the shoulder
26 on the motor, together with suitable washers
28 and spacers 30, are adapted to securely hold
the tub upon the base in leak-tight fashion, and
to secure the motor within the base in a central
position with the axis:of the motor armature
gligned concenftrically with the tub 1§ and the
sleeve 18.

The sleeve 16 extends upwardly through the
tub 16, and is provided at its upper end with an
annular bearing block 32, -within which is a
flanged bearing sleeve 34, the flange 86 of which
constitutes a thrust bearing for supporting a cen-
trifuge basket or tub 88. The basket 38 comprises
a  central sleeve 4§  arranged concentrically
around  the -sleeve {§. ‘The upper end of the
sleeve 48 is flanged inwardly as at 42 and is pro-
vided with an annular bearing insert 44 having
internal driving splines 45.  The insert 44 is rig-
idly. secured within the inturned flange 42 by a
press fit or other means. The lower end of the
sleeve 43 flares cutwardly to form the bottom 48
of the centrifuge basket, the latter being pro-
vided with a circular shell or side wall-50; the
latter being provided with a number of apertures
52 for free flow of wash water therethrough be~
tween the tub 10 and the washing space within
the basket 38. The upper end of the shell 58'is
provided with an inturned beaded flange 54, The
sleeve 48 is provided with an annular bearing

5 ring 98 engaging the sleeve 16. Such ring may



3
rest on a shoulder 58 in the sleeve {6, and against
a shoulder 60 in the sleeve 40.

Within the centrifuge basket 38 is an agitator
comprising a third sleeve member 62 having suit-
able agitator blades 64, preferably formed inte-
gral therewith. The agitator sleeve 62 is jour-
naled at.its lower end upon the sleeve 40 as is
indicated 2t 66, and supported at its upper end
by the integral closure 68 formed on the end of
the sleeve 62, such closure or end being adapted
to bear through a thrust washer or bearing 10
upon the bearing ring 44. The aitator 61 is
adapted to rotate relative to the basket 38, and
the basket 38 is adapted to rotate relative to the
sleeve 16.

The motor (4 is provided with a stator T2 whd
a rotor 14, and is generally of the induction motor
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type having multiple poles whereby relatively Tow

speed rotation of the rotor 74 may be héd. In
practice, twelve poles may be preferred whereby
» rotation speed in the order of 600 R. P. M. may
be had. Such a rotatién speéd, when coupled
to. the basket 38 for eentrifugal extraction, pro-
Vidés a satisfactory extraction speed. The.rotor
14 is mounted upon a motor shaft 76 journaled in
motor easing bearings .78 and 80, and the thd
of thé shaft is supported upon a ball thrust bear=
ing 82. The motor, being of the induction motor
typve, is capable of having its rotor rotate in
either direetion, depending upon the direction of
{nitial rotation imparted t6 it. . Such motors are
generally brovided with a starting winding; nor=
mally eausing initial rotation in_one direction.
The present motor may have a starting winding
for initially starting in one direction if desired,
arid & fiurther consideration of the desirability
of ‘having a.starting winding or dispensing with
the same will appear héreinafter.

Tiotated within the sleeve {6 is.a resilient dr1ve
fisans 84 comprising resilient rubber or rubber-
like blocks 86 and 88, the block 85 being an elon-
gated eylindrical member and the block 88 being
likeéwise an elongated cylindrical member having
3, ééntral bore 90 extending axially therethrough.
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The block 86 and the block 88 are joined together .

by 4 disk-like head 92 affixed to a shank 98
&¥tendihg upwardly through the bore 88 of the
pblock 88. 'The .disk-like head $2 is bonded or
otherwise securely. fastened to the upper end 96
of the block 86, and the lower end 98 of the block
88. The lower end of the block 8§ is secured to
thé head portion .10% of a cap-like member 1062
haviiig . a. sleeve .| 04 telescoping, over the upper
end of the rotor drive shaft 76. A transverse bin
106 extending across the sleeve portlon 184 of the
cap, 162, and rece1ved in an amally extendmg
noteh. 108 in the ‘end of the shaft, provides a
drrvmg connectlon between the Totor shatt 16 and
a resilient drive block 25.

The shaiik 94, extending upwar dly through’ the .

bore of the resilient drive block’ 88 projects. up=
wardly throtigh a ‘headed sléévé ‘member 10 tb
the end portion 68 of the agitator §1. Such shaxk
Ht its uppér end is providéd with a sguared end
l 12 recéived in & complementary squiared aperture
iii the ‘énd B3 so that the agitator &1 is driven
£¥oin the shank 94. The squared drive portionis
of 'somewhat reduced diameter from the diam-
eter.of the shahk 94, so as to provide a support
shoulder {14 against which the agitator end &8
is_securely held by reason of the cap i16.
cap has a threaded shank member {18 extending
into an 1nternal thleaded bore 120 in the end
of the shank 94, and is ‘adapted to thereby clamp
the ‘agitator end 68 upon the end of the shank
4. The sleeve member 110 is providéd with a
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disk-like head 122 which is bonded or otherwise
secured to the upper end of the drive block 88.
The sleeve is also splined at its upper end as at
124 to engage the splines 46 of the bearing ring
44. The sleeve {10 is journaled in the sleeve por-
tion 126 of the fianged bearing member 34. With-
in the sleeve {10 and adjacent the upper end
thereof; is & béafing sléeve 128 providing a suit-
able bearing for the shank 94, previously de-
%c¢ribed as connecting to the agitator §1. Within
the annular block 32 and beneath the flange bear-
ing 34, is ah annular cavity 130 in which there
is positioned an annular channel sectioned seal-
ing ring 132 effecting a seal between the block
32 and thé splined &leeve 110,

From the assémbly thus described, it will be
seen that the motor shaft 716 will drive through
thié resilient block 96 shank 94 connected to the
agitator 61, and will additionally drive through
the res111ent block 88 t6 the splined sleeve 110
which is_drivably connected to the basket -38.
"Thus, if the rotor of the motor is caused %o ro-
tate m one d1rect1on or ‘the other it will be
seen that the res111ent couphng prov1ded by the
blocks 86 and 88 will effect rotation of both the
agltator 61 and the basket 38 substantially to-
gether )

ThlS is partlcularly true in the absence of any
substant1al res1stance to the rotatmn of the basket
38 a sﬂ:uatmn whxch is normally present when
the tub 10 is empty

If the tub io, however 1s ﬁlled w1th ‘wash solu-
t1on and laundly contained W1th1n ‘the basket
38, there is a considerable dampmg effect to the
rotatlon of the basket 38. Under such carcum-
stanees, the rotor of the motor may commeénce
to rotate in one direction or the otner, ‘and
tors1ohally thst the Tesilient drive blocks 86 and
88 before any substantlal rotat1on of the baskes
38 takes place The rotor w1ll thus be pﬂ1m1tted
to rotate through a turn or miore, but due to the
da ping effect of the Wa,sh wate1 re51st1ng the
rota on of the basket 88 the rotor will gtall while
the dI‘lVB blocks 86 and 83 are torsmnally stramed

of the drive blocks 86 and 88 Wlll initiate Tota-
tion of the rotor in the oppos1te d1rect1on The
roto1 W111 turn ‘a few révolutions 1n thé oppo-
s1te d1rect1on, Teli vmg the strain or forsional
tw1st on the dr1ve blocks and establish a torsional
twist ‘in the oppos1te chrectlon The rotor wiil
thereby agam be stalled Whereupon the torsion
set up in ‘the drive blocks will initiate rotatron
of ‘thé rotor in ‘the ougmal “direction. During
the’ osc1llatory movement of the rotor, the basket
38 by Téason of the’ damplng effect of tne sur-
substahtial’ degree in ther divection. However,
theagitator, which is riven by the’ shahk 44 ex=
tending to the disk-§2-1ccated Hetween the drive
blocks 86 and 88, will be caused to oscillate. The
angle’ through which $uch agitator will’ ofeillate
will’ dépend upoh the telative lehgth-of the drive
blocks ‘86 and 88, ahd the angle throlugh which
thie motor oscillates.

The motor may be provided with a starting
winding initially causing the rotor to rotate in
one direction. Such starting winding, however,
will be. 1neﬁect1ve ‘to prevent the res111ent dr1ve
blocks from stalhncr the rotor after rotatmg
through a turn or §0, when rotation of the basket
is dafpened by wash fluid. ‘Such starting wind-
ing, however, will N6t be éffective to prevent ‘the
Stofed energy in the ¥esilient drive blocks from
initiating rotation ‘of ‘the rotor in the opposﬂ:e di=
rection at a speed sufficient to cause the motor to




totate In such direction, developing torque and'
resulting in twisting or torsionally straining the
drive blocks in the .opposite direction., = When
the torsional strain upon the resilient blocks
arrives at the value required to stall the motor,
the rotor will, of course, he momentarily stopped,
and the rotor will thereafter be set in rotation
in the opposite direction by the combined effect
of the starting winding and the stored energy in
the drive blocks 86 and 88. By reason of the
starfing winding having a tendency to cause the
rotor to turn in one direction, the strain upon
the drive blocks will be slightly greater in stall-
ing the motor against the torque induced in the
rotor by the starting winding, as well as the
torque resulting from the normal field winding.
During the washing operation, where a starting
winding is used, the agitator will oscillate
through g greater angle in one direction than
the other, and the basket will be caused to rotate
in one direction, although such rotation will have
imparted to it a slight osecillation due to the re-
action effect of the drive blocks in stalling the
rotor.

It will be observed that the rofor initially is
free to turn in either direction except as resisted
by the resilient drive blocks. In other words, the

resistance to the rotation of the rotor increases

from zero in proportion to the angle through

which the rotor turns in twisting the drive blocks. .

‘Thus, to initially effect rotation of the armature,
a relatively light starting torque in one direction
is sufficient to impart initial rotation. Once rota-
tion is started, it is resisted by the torsional twist
set up 'in the drive block, and as soon as rota-
tion is stalled, the rotor is set in motion in the
opposite direction. Its oscillatory motion upon
starting increases in amplitude with each oscilla~
tion until the maximum amplitude of oscillation
is attained, Since the rotor requires little start-
ing torque, it may be desirable to dispense with
a starting winding, since starting can be effected
by manually rotating the basket .which will
have the effect of initially setting the rotor of
the motor in movement, after which he oscilla~
tory motion will commence in the same manner
as though there were employed a starting wind-
ing.

As previously described, the basket during this
oscillatory motion will oscillate to a very small
degree;, whereas the agitator within the basket,
by reason of the shank and its connection to-an
intermediate point in the resilient means 84, will
oscillate relative to the basket and through a sub-
stantial angle whereby to agitate the wash ﬂU.ld
resulting in'effective washing.

When the washirig operation is completed, all
that’ is required to render the machine effective
to centrifugally extract the washing fluid from
the laundry contaihed therein, is the operation
of draining the tub. 0. As soon as the tub is
emptied, the damping effect of the wash water
upon the basket 38 is removed, so that the
basket commences. to -oscillate through an in-
creased angle in opposition to and in reaction
to the rotor. If the motor is provided with a
starting winding, the oscillations in one direc-
tion will be of ‘increased amplitude, causing the
basket, while oscillating, to also rotate in that

ey
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eﬁect of the drive blocks 86 and 88 will disapbea,
and the rotor and basket, together with the agi-
tator, will rotate at approximately the inherent
speed of the motor to effect centrifugal extrac-
tion.

If the motor has no starting winding, the spin-
ning operation may be started by manually ro-
tating the basket in one direction or the other,
and the operation will be substantially the same
as though a starting winding were provided, since
once the rotor of the motor commences to turn
in one direction at a greater rate of speed than
it rotates in the opposite direction, the character-
istics of the induction motor are such as to en-
hance the power applied to the rotor during its
rotation in that direction with the ultimate re-
sult that the rotor and basket finally attain nor-
mal speed with  the oscillation effect resulting
from. the resilient coupling disappearing.. -

In normal practice, the motor will be provided
with a starting winding. If desired, the starting
winding may be arranged in a circuit with a
manually operable switch, whereby the starting
winding may be disconnected once either the
oscillatory movement or the centrifuging rota-
tion has been effected,

The operation of the washing machine, par-
ticularly if used in conjunction with non-rinsing
detergents, is relatively simple, in that once the
washing operation is commenced, it is only
necessary, at the proper stage, to drain the tub,
whereupon the detergent will be centrifugally ex-
tracted from the laundry, following which the ro-
tation of the basket is stopped and the laundry
removed. Of course, if desired, rinsing opera-
tions may be interposed between the washing op-
eration and the final centrifugal extracting op-
eration, as will be well understood in the art. It
may be found desirable to provide a timer control
for draining the tub after an elapsed time suffi-
cient to satisfactorily wash, whereupon the ap-
paratus will automatically centrifugally extract.
By providing additional time confrol means, as
well understood in the art, the -centrifugal ‘ex-
traction operation may be automatically discon-
tinued after a proper period of time therefor.

In Figure 4, a modified form of a resilient cou-

* pling or link is disclosed in which coil springs are
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direction. - After a substantial number of oscil- -

lations, the amplitude of the oscillations in one
direction will increase relative to the amplitude
in’' the other direction, effecting an increase in
average ‘in: rotation speed of the basket,” and
eventually: as the motor increases its speed and
the basket follows along, the resilient oscillatory
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employed in place ‘of resilient rubber -blocks.
The central supperting sleeve #42 is provided
with an annular bearing block 42 supporting a
thrust bearing (44. The thrust bearing in turn
supports & splined drive member {45 through
thrust washers (48, 150, and [52. 'The splined
membuer engages an internally splined drive slesve
154 mounted within the upper end of the basket-
supporting sleeve {56. ' The splined sleseve {58 in
turn provides support for a thrust bearing 158
adapted to support the shank 162 of the agitator
drive member 162, the upper end of which is flat-
tened as at 184 and provided with a drive block
166 upon which the agitator sleeve 188 is mount-
ed. The agitator- sleeve is" held in place by a
cap 170 having a shank {72 screw-threaded in
the end of the shank 160. Multiple concentric
coil springs {74, {76, and {73 are secured to the
head 188 of the splined drive member 146 and
to the head 182 of the shank drive member {62, as
well as to the head (84 of the motor drive mem-
ber 188. Such coil springs are rigidly secured to
the members 188, 182, and 184 by concentric
sleeves such as 188, 190, and 192, such sleeves
being. shrunk aboutb the respective coil springs
{74, 176 and 118, in order to rigidly secure-the
respective ends to the heads (80 and 184, respec-
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tively. 'The.coil springs gt a. point intermediate
thisir “length are gripped dbout-the head 182 in
a similar fashion. *Each ¢f the ‘head members
180, 182, and .184 is relieved as at F96 o provide
annular grooves radiglly flared so as“to-control
the maximum deflection of the initial free turns
of ‘each of ‘the coil ‘springs {14, ‘116 and 78. “By
thus-fixing a’limit to:the deflection of the initial
tiitns, breakage of suc¢h springs due'to high stress
concentration dt the ends or at:the intermediate
points where joined tothe head: 82 is eliminated.
The. construction is more paiticularly described
in an application Serial-No."54;971, filed October
16, 1948. "The operation of the modification thus
described is substantially the same as that shown
in:Figures .1, 2,.and. 3, the coil. springs providing
a Tesilient couphng ‘havingsubstantially the same
effect as the ribber:blocks 86.and 88, constitut-
ing the resilient coupling.84.

It will“be seen that’the drive connection'be-
tween the motor.and.the agitator and the basket
constitiittes “in éffect ‘& single resilient element,
nesting within the central sleeve’ i§ or sleeve 148,
With “the result that space requirements are
minimized. It'will 4lso be seen that moving parts
are minimized, and that except "for 'bearings,
there are no wearing surfaces. "At.the same time,
the.agitator .and the baskét may be. readily re-
moved .from-the tub for .¢leaning or inspection.
The. assembly is_such that inspection of the.driv-
ing- unit may be quickly. made by the mere. re-
moval of the central-sleeve. L6 or [48.

. Although. a single- embodiment .of the .inven-
tion. has been illustrated and deseribed, it_is to
be.understood that.the invention is.not limited
thereto. . As various. changes. in the construction
and .arrangement.may. be made without depart-
ing from .the. spirit.of .the.invention, as will he
apparent.to those skilled in the.art, reference. will
be had.to the.appended.claims for a.definition
of the:limits of.the invention. .A divisional.ap-
plication Serial No. 345,367, filed. Mazxeh, 30,.1953,
is directed to the. resilient drive unit.

"‘What is. claimed. is:

.1..In combkination, in a.washing machine,. a
centmfuvmcr tub, .an.oscillatable agitator .con-
centrically. arranged.therein-and rotatable rela-
tive - thereto, ..a :reversible .induction . motor, ;2
resilient coufpling., having its ends. connected; ,be-
tween . said: motor. and. tub, -and. means..drivably
connecting..said: agitator. to. said- coupling, at:a
point intermediate. the ends thereof.

-.2.-In: combination,. in. a-washing machine,.a
base, -an. upstanding. tubular sleeve, a. reversible
motor in- said-base having its rotor arranged co-
axially-with and below said:sleeve;.a centrifuging
tub journaled on said sléeve, an oscillatable.agita-
tor rotatable relative to said.tub.and therewith-
in, a resilient connecting link. between-said.tub
and rotor extending through:said sleeve,.and..a
driving connection between said agitator.and..a
point intermediate the ends.of said resilient link.

3. In combination; in a washing.machine; a tub,
a- centrifuging basket, .an .oscillatable- agitator
concentrically . arranged: therein .and. rotatable
relative thereto, .a reversible induction. .motor;.a
resilient coupling having its-ends.connected. be-
tween:said.motor and basket, and means drivably
connecting said agitator .to. said._coupling at a
point intermediate the ends thereof.

’4."In" corhbination, in'a -washing machine, a
base; a tub, an_upstanding tubular sleeve extend-
ing-into sa2id tub, a reversible motor in said base
‘having: its rotor: arranged coaxially with and*-be-
low said‘sleeve;: & centrifuging tub journaled on
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8
sa1d sleeve .an osc1llatable agltator rotatable rela-
resxllent conneeting link between said ceniflfug-
ing-tub and rotor extendmg through sa;d sleeve,
and a point A;nte,rm_e_drate ‘the ends of said reslhent
link.

5. In combination, ;in a washing machine, a
tub having an upstanding central sleeve, a -cen-
trifuging tub journaled on -said sleeve, an oscil-
latable agitator concentrically arranged there-
in and rotatable relative thereto, a revers1ple in-
duction motor, a resilient coupling composed of
rubber:like “material positioned within said
sleeve and having its ends connected between said
motor and centrifuging tub, and means drivably
connecting 'said ‘agitator to said coupling at a
point intermediate the ends-thereof.

"8..In combination, :in.a washing machine, a
base, an upstanding: tubular sleeve. a reversible
motor in, said base having its. rotor arranged co-
axlally with and below said. sleeve .a centrlfug-
ing tub_journaled on.said. sleeve, an osc1llatable
agitator rotatable relative to said ‘tub and there-
within, .a resilient connecting link composed ,of
rubher-like materiagl extending between said tub
and rotor. and. extending through said sleeve,.and
a. driving connection between said agitator and
a ,point intermediate .the ends of said resilient
link.

11..In.combination,  in. a washing.machine,.a
base, an upstanding tubular. sleeve,- a reversible
mofor. in .said base having its rotor arranged co-
axially with.and below. said. sleeve, a centrifuge
tub . having .a .central sleeve journaled.on,said
upstandmg sleeve,; anlagmator Journaled on said
central .sleeve, ,.a .connecting | Jink . of resment
rubber-like. matemal havmglts ends connected
respectively ‘with,said rotor.and the central sleeve
and - extending- through .said upstanding . sleeve,
and. means. for. coupling.said agitator to.a, pomt
intermediate. the.ends..of. said - link.

~8. In.:combination, in a.washing. -‘magchine, .a
base,.an upstandmg tubuar: sleeve,-a, rever51ble

5 motor in.said base having. its. armature arranged

coaxially.with and below. said. sleeve, a. cenfrifuge
tub:having -a. central .sleeve journaled -on. sald
upstanding sleeve, an agitator journaled on said
central sieeve,.a connecting link. of: resilient rub-
ber-like: materlal having-its lower end coupled to
said-armature and ifs upper.end- coupled to-said
central:sleeve,-said: link bemg composed of. an
upper tubular member bonded to:a lower member
through an. agltator drlve head-located -at-a-point
intermediate-the: -ends .of -said;link, -and. means
coupled to said agitator:and.extending: into,said
aperture zand. drivably.:connected-to said,-drive
head.and-to said link:at.a-point intermediate the
ends.thereof.

9.:In..combination,-:in. g -washing ‘machine, - a
base, a tub,-an upstanding tubular sleeve- exte'id-
ing-into- said tub, a reversible motor-in- said-base
haying “ifs -rotor -arranged coaxially with and
below: said.'sleeve, a centrifugal tub. w1th1n said
first-named tub and having a central’ sleeve jour-
naled on said. ;upstanding sleeve, an agitator. Jjour-
naled.on said. central sleeve, a connecting link .of
torsionally resilient rubber-like. material extend-
ing through-said tubular sleeve havmg its- lower
end coupled: to-said-rotor and its upper end .cou-
pled to said .central sleeve, the JAupper. end- having
a.central.aperture extending to. s point.interme-
diate the-ends: of saidlink, and means.coupled to
said agitator: and- extending: -into: said . aperture
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and bonded to said link at a point intermediate
the ends thereof.

10. In combination, in a washing machine, a
base, a tub, an upstanding tubular sleeve extend-
ing into said tub, a reversible motor in said base
having its rotor arranged -coaxially with and
below said sleeve, a centrifuge tub within said
first-named tub and having a central sleeve jour-
naled on said upstanding sleeve, an agitator jour-
naled on said central sleeve, a connecting tor-
sionally resilient link extending through said
tubular sleeve and having its lower end coupled
to said rotor and its upper end coupled to said

[

10

10
central sleeve, and means drivably connecting
said agitator to said link at a point intermediate
the ends thereof.
EARL C. WILLIAMS.
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