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1 
The present invention relates to washing ma 

chines of the type having a spinner basket in 
which the clothes are centrifugally dried. 
- During Centrifugal drying there- are unbalanced 

forces resulting from non-uniform distribution 
of clothes in the i spinner i basket, from gyration 
of the driving mechanism and from precession 
of the spinner basket. - 
The object of my invention is to provide an 

improved construction and arrangement in which 
objectionable vibration resulting from these un 
balanced forces is kept at a minimum, and, for 
a i consideration of what I believe novel and my 
invention, attention is directed to the following 
description and the claims appended thereto. 

In the diraWings, Fig. 1 is a Sectional elevation 
of a washing machine embodying my invention; 
Fig. 2 isian enlarged sectional elevation of the 
support for the spinner basket; Fig. 3 is a sec 
tional view on line 3-3 of Fig. 1; Fig. 4 is a sec 
tional view on line 4-4 of Fig. 2; Fig. 5 is a sec 
tional view taken on line 5-5 of Fig. 2; Fig. 6 is 
a sectional elevation of the driving mechanism; 
Fig. 7 is a Sectional view on line 7-7 of Fig. 6; 
and Fig. 8 is a sectional view taken on line 8-8 of Fig. 6. 

Referring to the drawings, there is shown a 
washing machine having an outer casing f in the 
upper part of which is a spinner basket or clothes 
receptacle 2 having outwardly faring fluted side 
walls 3 provided with centrifugal discharge open 
ings 4 at the region of maximum diameter. 
spinner basket is made of relatively thin sheet 
metal, which may be porcelain enameled steel, 
and is removably supported in a combined car 
rier and balance ring having relatively heavy side 
walls 5 surrounding the spinner basket and spaced 
radial, arms 6 extending beneath the bottom of 
the Spinner basket and connecting the side walls 
5 with a hub 7. The carrier side walls 5, as 
shown more clearly in Fig. 3, loosely surround 
the side walls of the spinner basket. Possible rat 
tling due to this looseness is prevented by rubber 
bushingS , 8 bolted to the carrier Side Walls and 
having i flexible projections 9 : which fit in the 
flutes in the side walls of the spinner i basket. 
The spinner basket is i secured to the carrier, by 
means of a nut f 0 threaded on a sleeve . Il fixed 
to the carrier hub, the basket, being clamped be 
tween the nut f 0 and a shoulder. I 2 on the sleeve 
i . The carrier hub 7 loosely surrounds a sleeve 
3 which at its upper end, as shown in Fig. 5, 

has inwardly extending projections : 4 provided 
with axial grooves i 5 by means of which the 
sleeve is splined on a tubular shaft i 6 and with 
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a circumferential groove t 7 receiving a snap ring 
18 for engaging a shoulder 19 on the tubular shaft 
f6. so as to - support the sleeve i 3. The projec 
tions i 4 are spaced apart so as to provide drain 
passages 20. At the lower, end the sleeve 3 has º 
a projecting flange 2 f, and a nut 22 both of great 
er diameter than the clearance opening 23 in the 
carrier, hub 7. The flange and nut which are 
spaced on opposite sides of the carrier hub ac 
cordingly confine the carrier hub on the sleeve 
i 3 and at the same time permit relative move 
ment... ; 2. " . " - - - - - - - 

The driving connection between the shaft i 6 
and in the i spinner basket comprises a - spider 24 
fixed to the lower end of the sleeve 13 and having 
radial i arms 25 intermediate the carrier arms 6. 
The arms 25 are connected to a flexible steel ring 
26 which at intermediate points is connected to : 
the carrier arms 6. The connections to the arms 
6 and 25 are made through bolts 27 having bush 
ings 28 which clamp the ring against the heads 
of the bolts. The clamping surfaces are cham 
fered, as shown at 29, so as to prevent localized 
stresses in the ring. The connection between the 
bolts 27 and the carrier arms 6 is complicated 
by the fact that the carrier arms have a stiffen 
ing rib 30 directly above the desirable position 
for the bolts. The connection , is accordingly 
made through projections 31 on bushings 28 
(Fig. 4) which are riveted at 32 to the under 
Side of the carrier arms, and the carrier arms 
are provided With holes 33 :: through which a 
wrench may be inserted to tighten the bolts. 
The above described construction provides a 

support for the spinner basket which permits a 
universal . tilting of the spinner basket relative 
to the driving shaft 16. This tilting tends to 
neutralize , any unbalanecd couple or dynamic 
unbalance which would otherwise transmit ob 
jectionable vibration to the driving shaft. The 
spinner basket is also resiliently supported for 
aXial . novement . With respect to the shaft to 
cushion axial forces Which, as hereinafter ex 
plained, arise while the i spinner basket is rotat 
ing with i precession and unbalanced distribution 
of the clothes. M 
An important feature of this universal con 

nection - is its relatively low friction which re 
sults from the use of a material of low.interna 
friction for the ring 26 and from the design of 
the connections to the ring so as to minimize 
the friction. . The low friction is important in 
preventing i forward precession ; or shaft whip 
which is excited by friction in the rotating parts. 

i Loyw friction means low exciting force, 
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At the center of the spinner basket is a bladed 

agitator 34 having a hlub 35 depending around 
the shaft i 6 and journalled at its lower end on 
a bearing surface 36 integral with the upper 
end of the sleeve 13. The agitator is oscillated 

? , by means of a shaft 37 extending through the 
tubular shaft i 6 and having its upper end jour 
naled therein by means of a bearing 38. "The 
agitator is connected to the upper i end of the 
shaft 37 by means of a bolt 39 having its head 
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operating with a spherical surface on the low?r 
housing part 49. The brake shoe is mounted on 

5 

10 
embedded in a cap 40 and its shank threaded into. . . 
the shaft i 37. Tightening the bolt 39 forces. a 
socket 4 1 fixed in the upper end of the agitator 
hub into driving engagement -- With the tapered 
nut 42 fixed to the upper end of the agitator il 
shaft. Slightly below the water level in the spin 
ner basket during washing the agitator hub is. 
provided with a trough 43 for collecting floating 
impurities which, due to the water currents set i . " 
up by oscillation of the agitator, tend to collect 
around the hub. These impurities flow into the 
treagh and through openings i 44 in the htüb into 
the space between the agitator hub and the tu 
bular shaft -6. From this space the impurities 

l fdow through the passage 20 in the sleeve i3 into 
the bottom of the Outer casing. 
The space between the spinner basket and the 
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sleeve 3 is - sealed by a filexible rubber seal 45 
fixed to the sleeve 13 and to the upper end of the 
sleeve f . At the upper end of the sleeve ?3 is 
fixed a tube 46. intermediate the agitor hlub 35 
and the shaft í 6. The upper end of the tube 46 
is adjacent the lower edge of the openings 44. 

* - Due to the seal 45 and the tube 46 it is impossible 
for water to leak out of the spinner basket, until 
the lev?l reaches the upper edge of the trough 
43. - During washing the water overflowing from 
the spinner basket is preferably replaced so as 
to maintain the liquid level. , , ' ' : . 

he agitator : shaft 37 is oscillated for wash 
ing and "the spinner i basket shaft f6 is rotated 
for centrifugal drying by driving mechanisma 
contained within a horizontally split spherical 
hoqtusing 47. The hotusing comprises. upper and 
loywer semi-spherical parts 48 and 49 and a hori 
zortal circular plate or frame 50 clamped there 
between. The upper housing part 48 is fixed to 
the lower-end of the spinner basket shaft. 16 by 
means of seitscrew 5Í. The mechanism is driven 
by an electric motor 5 la through a belt. 52 and 
pudley 53 fixed on the motor shaft and a pulley 
54 fixed on a shaft 55 journaled in the lower 
housing part 49 by means of a sleeve bearing 56 
and a sleeve, and thrust bearing 57. On the up 
per end of the shaft 55 is, a pinion 58 meshing 
with a gear 53 keyed on a crankshaft 60 jour 
naled at 6 in the lower housing part 49 and at 
62 in a boss 63 integral with the plate 50. The 
space between the crankshaft bearings. 6 and 
62 is kept at a minimum to provide a riigid sup 
port. i. On the upper side of the plate 50, the 
crankshaft is provided with a crank 64 connected 
by means of a link 65 to an arm 66 keyed to the 
lower. end of the agitator. shaft 37. The agitator 
shaft is. journalled in a boss" 67 integral with 
the plate 50 and is supported by means of a 
thrast washer 68 arranged between the boss i 67 
and the lower side of the armi 66. Since the con 
nection between the crank arm and the agitator 
shaft is Spaced very closely to the upper side of 
the plate 50, the twisting forces which tend to 
cause misalignment are i kept to. a. minimum. 
The reaction forces present during the oscil 

lation of the agitator shaft º are taken by: an an 
nullar brake shoe 69 having brake lining 70 co 
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diametrically opposite pins 7 i depending from 
an inwardly extending filange 72 at the lower end 
of a supporting ring - T3 and is biased upward to 
the braking position by springs 74 on the pins 
7 . The brake shoe is moved away from the 
braking position by a lever 75 pivoted in a bracket 
76 fixed to the bottom wall of the outer casing 
and having a handle 77 projecting out through 
a slot 78. When the handle is lifted a slide 79 
is depressed engaging the brake shoe adjacent 
one of the pins T i and moving its downward 
against the biasing force of the springs 74. 
Around the other pin 7 li is a spacing washer 80 
which serves as a pivot for the brake shoe. 
Solong as the brake is applied and the housing 

47 is held stationary, the agitator shaft will be 
oscillated and the spinner basket, which is rigidly 
fastened to the housing through the shaft f6, 
will remain stationary. The spinner basket is 
rotated by connecting the pulley 54 to the hous 
ing by means of an overrunning clutch having a 
ring 81 fixed to the pulley, a sleeve 82 connect 
ed to the lower housing part - 49 by means of a 
pin 83 fitting in a notch 84, and rollers 85 ar 
ranged in inclined notches 86 in the sleeve 82 
and biased by springs 87 toward the small end 
of the notches so as to proWide a driving connec 
tion between the sleeve 82 and the ring, 8f. 
When the pulley 54 rotates in a clockwise di 
rection as viewed in Fig. 7, the rollers 85 will be 
dragged toward the small end of the notches 86 
and will be cramped into a position establishing 
a direct driving connection between the pulley 
and the gear housing 47. At this time the hous- , 
ing and all of the parts therein rotate as a unit. 
This means that both the agitator: shaft. 37 and 
the spinner basket shaft i 6 rotate. A colunter 
weight: 88 on the crankshaft and a boss 89 on 
the lower housing part are arranged to balance 
the gear housing - during the spinning. During i 
reverse rotation of the pulley the rollers 85 are 
dragged toward the large end of the notches. 86, 
and accordingly the i overrunning clutch is dis 
engaged. The rollers 85 are held between a disk 

50 

70 

76 

90 on the under side: of the ring 8 - and a ring 
9 li fixe?d to the upper side of the ring 8. The 
ring 9 - carries packing material 92. " 
The gear casing and spinner basket shaft are 

supported in a tube 93 projecting up from the 
bottom of the outer casing and having a sleeve 
bearing 94 at its upper end, and a tapered roller 
bearing. 95 at its lower: end. The inner raceway 
96 of the tapered roller bearing is clamped be 
tween the tipper end of the housing part. 48; and 
a shoulder 97 on the spinner basket shaft, 6, 
there being a spacing. Washer 98 between shoul 
der 97 and the raceway 96. The outer raceway 
99 of the tapered roller bearing is fixed in a 
sleeve a l00 into which is threaded at sleeve: Of 
fixed to the lower end of the tube. 93. At the 
lower end of the sleeve '00 is an outwardly pro 
jecting fange 102 to which is secured an annular 
supporting ring f 03 having a spherical surface 
f04 resting ora Spherical Surface brake shoes 05 
fixed to a supporting member 06 carried on the 
fange 72. The supporting, member tG6, the 
brake shoes i fG5, and the surface 04 are all con 
centric with the gear casing 47 so that during 
any. tilting of the tube 93' the gear housing os 
cilllates about its center and this movement is 
frictionally resisted by the brake shóes fa5. 
The spinner basket is resiliently, centered in 

an upright position by a rubber ring 107 arranged 
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between i an is outwardly extending flange, 108 at 
the lower end of the supporting - member, 03 
and a ring 09 clamped between a fange sl. O at 
the upper edge of the supporting ring 73 and a 
fange I i l at the lower end of a supporting ring 

2, . The rubber ring f 07 is confined between 
the supporting ring 73, the supporting member 

| 04, and a flange il 3 at the inner i end of the 
ring 09. Rotation of the rubber, ring 07 rela 
tive to the support i 64 and the ring i 109 is pre 
vented by tabs 1 il 4 struck, out of parts 09 and 
08 and fitting in i notches in the rubber i ring. 
The rubber ring 07 is initially compressed to a 
point at which its modulus of, elasticity increases. 
This means that upon tilting of the Spinner bas 
ket. from a central position the restoring force due 
to the rubber ring increases at a continually in 
creasing rate. Also, since the pressure on the 
brake shoes 05 is due to the weight of the spin 
mer basket and gear casing. and the compressive 
forces in the rubber ring, the pressure on the 
brake shoes, increases as the spinner basket tilts 
away; form its central position. This means that 
the, friction damping effect of the brake. Shoes 
i 05 increases as the spinner basket moves from its 
central position. 
The spinner basket and its driving mechanism 

are all supported from the bottom wall of the 
outer casing by a fange i 5 on the ring ! 12 
which is clamped between a ring í 13a and the 
bottom wall of the outer casing. The upper end 

) 
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of the driving mechanism i projects through a 
clearance opening il 6 in the bottom wall of the 
outer casing which is sealed by a rubber sleeve 

7 having its upper end fixed to the tube 93 
by a clamp i 18 and having its lower end clamped 
between i a ring í i 9 and the upper side of the 
bottom wall of the outer casing. 
During washing, the brake shoe 69 is applied, 

holding the gear housing 47 stationary, and caus 
ing oscillation of the agitator 34. During cen 
trifugal extracting, the brake shoe 69 is released 
and the motor 5 is reversed to couple the hous 
ing to the pulley 54 through the overrunning 
clutch 8-9 . 
During centrifugal extracting, the clothes will 

be non-uniformly. distributed causing an unball 
ance which can be divided into a static unball 
ance (equivalent to a weight shifting the center 
of gravity of the basket transverse to its axis of º 
rotation) and a dynamic unbalance (equivalent 
to a couple tending to tilt the basket about an 
axis perpendicular to the axis of rotation). 

Static unbalance during spinning is neutralized 
by the gyratory support provided by the rubber 
ring i G7 which permits tilting of the i Spinner 
shaft i 6 about the center of the gear casing to 
bring the center of gravity of the Spinner basket 
directly above the center of the gear casing. ... In 
this position, the spinner basket rotates about its 
center of gravity. From one aspect, the rubber 
ring f 07 can be considered as resiliently sup 
porting the shaft, gear casing and basket for gy 
ratory movement. While the spinner basket is 
rotating about its center of gravity, the upper 
end of the agitator hub, which is at the geometric 
center of the basket, describes a circle about the 
center of gravity having a radius equal to the 
displacement of the center of gravity due to static 
unbalance. The motion of the spinner basket 
can be divided into two componentS, rotation on 
its geometric axis and i gyratiom about an axis 

40 
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passing through the center of gravity of the spin- - 
ner, basket and through the center of the gear 
casing (the spinner shaft | 6 and the gear cas 75 

6 
ing also rotate on and gyrate. about these axes). 
; Dynamic unbalance is neutralized by the tilt 
able support of the spinner i basket provided by 
the ring 26. The basket tilts relative to the 
shaft 16. to a position in which there is.no: unball 
anced couple. . . . . . . . . . . ; : - - - 
Of course the static and dynamic umbalances 

are not perfectly neutralized by the tiltable sup 
pOrtS, provided by the rings | 07 and 26. The stiff- i 
ness of the rings limits the degree of neutraliza 
tiOn. M - . . . . . . . . . . . . . . 

- Dynamic and static unbalance cause vibrations 
of shaft frequency which are of greatest magni 
tude at the critical speeds, the speeds at which 
the shaft speed is resonant with one of the nati. 
ural frequencies of vibration of the rotating sys 
tem (the basket, shaft, gear... casing, etc.). ... In 
the present machine there are two critical speeds 
to be considered, the first critical speed in which 
the basket and other parts supported by the rub 
ber ring f 07' vibrate as a unit on the ring and 
the second critical- speed in which the basket 
would tend to tilt or vibrate relative to the up 
per end of the shaft i 6. The first critical speed 
is due to the rubber ring - 07 and can be called 
a “mounting” critical speed. The second critical 
speed, in which there is flexure between the shaft 
and the basket, can be called a “shaft” critical 
Speed. Y . . . . . . . . 

It has been observed, and these observations 
have been checked by theoretical computations, 
that the second critical Speed exists only when 
the moment of inertia of the basket about the 
axis of rotation is less than the moment of: iner 
tia of the i basket about an aXis at right angles 
to the axis of rotation and through its center of 
gravity. The second critical speed, being higher 
than the first critical speed, is objectionable due 
to the higher centrifugal forces which make :: it 
more difficult to bring the Spinner basket up 
through the second critical speed. . This second 
critical speed has been eliminated in the present 
construction by making the moment of inertia 
of the basket about its aXis of rotation i greater 
than the moment of inertia Of the basket about 
an axis at right angles to its i axis of rotation 
and through its center Of graVity. W - . :: 
The rubber ring i 07 is preferably proportioned 

so that the first i critical speed is substantially 
below the normal extracting speed. In the: pres 
ent machine the critical speed due to the rubber 
ring I07 (the natural frequency of vibration of 
the basket, shafts, gear casing, etc., on the rubber 
ring) is of the order of 100 R. P. M., while the . 
extracting speed is 1200 R. P. M. It is of con 
siderable advantage to have the natural frequency 
due to the rubber ring - 07 . (the first critical 
speed) low so that the centrifugal forces due to 
the unbalance, which vary, as the square of the 
speed, will be small. -- If the critical speedis high 
the centrifugal forces which vary as the square of 
the speed will be correspondingly higher and the 
friction forces on the bearings may be sufficient 
to keep the basket from coming up to speed. . . . . 

- Another feature in the present construction 
which assists in bringing the basket up through 
the critical speed is the friction damping pro 
vided by the brake. Shoes 05 which frictionally 
resist tilting of the axis of rotation and accord 
ingly limit the amplitude of the vibration at the 
critical speed. This limitation on the amplitude 
at the critical speed keeps the spinner basket in 
a more nearly central, position in which it, can 
be more easily accelerated. . . . . . . . . 
- At speeds above the first critical speed 
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áregyroscopic : vibrations 
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-These vibrations consist-of-eithera forward or a 
backwardrotation of the basket about itsaxistof 
rotation and are: known respectively as forward -and; backWard precession. During precession the 
basket gyrates around the position of perfect-ball 
ance with the resultant ‘vibration. Precession, 

- which is usually* important at speeds near the 
-centrifugal extracting speed, is decreased-or pre 
vented by the friction damping-effect of the brake 
shoes 05 which act through the sleeve 93 in 

8 
known as precession. to effectively cushion this axial force anä pre 

vent transmission to the floor. . . . . i The above described construction produces a 
compact arrangement of the driving mechanism, 
the resilient support, and the friction damper. 
The driving i mechanism is contained within - a - 

- spherical housing : concentric with the friction : 

| 0 

which the spinner basket is journaled and fric- i 
-tionally, resist tilting" of the axis of rotation of 
the basket. Forward precession, which is due to 
friction in the rotating system, is kept to a min 
simum by making the ring 26 of a material having 
löw internal'friction, such as spring steel, and by 
designing the connections - to the i ring So as to 

damper and with the brake for controlling the 
driving mechanism. Since the driving mecha 
nismº occupies a minimum of -space, it can be 
made relatively, light and accordingly will have a 
minimum of inertia reaction on the bearings: 94 
and 95 during the - extracting operation when it 

minimize:friction. - It has been demonstrated by 
adding friction in the supporting ring 26 that for 20 
ward precession may be excited to a value diffi 
cult to control by the brake shoes 05. 
The resilient support for tilting of the basket 

relative to the "shaft is designed for a minimum 
of friction while the resilient support for gyra 
ition of the shaft is designed to have friction 
idamping provided in the present construction by 

25 

the brake shoes fi05. The friction in the resilient 
support for the basket is low compared to the 
friction in the resilient support for the shaft. 
This relation between the friction in the respec 
tive supports is an important factor in the de 
sign. : 

- . Forward precession is also decreased by de 
signing the friction damper so that its friction º 
damping increases as the basket tilts from the 
"vertical. In the present construction this fric 
tion damping characteristic is obtained by initially 
compressing the rubber ring 07 to a point at 
which its modulus of elasticity increases. This 
means that the pressure on the brake shoes i 05 
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i(and accordingly the frictional resistance - or 
damping) is a minimum when the basket is in 
the vertical position. By tests in which the fric 
tion damper was replaced by a damper in which 
the friction damping vas a minimum when the 
axis of rotation of the basket was - tilted from 
the vertical, it has been found thát the basket 
tended to assume the position of minimum damp 
ing and that -objectionable - forward precession 
built up. For- a minimum of forward precessiora 
it is important that the frictieon darmping does 
not increase toward the center. . . i 
When there is beth precession and unbalance, 

there is an axial force ef-shaft frequency tending 
to- nove the basket up and down along the axis 
of rotatien. This axial - force arises when the 
shaft frequency, gyrration of the spinner basket 
about its - axis -of rotation is superimposed uporà 
the low frequency rotation - or precession of the 
axis of rotation. This results in a variable dis 
placement - of shaft frequency of the spinner 
basket from - the persition ceof perfect balance. 
From another aspect the angularity of the shaft 
varies at shäft i frequency. Since - either the 
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shaft length; or the axial position of the basket, 
must švary with each angular positioni - of the 
shaft, there is a resultant up and down or axial 
force which, unless cushione?d, would result in ob jectionable vibration. This force is partially 70 
cushioned by the axia? filexibility of the ring 26. 
In the present machine the natural frequency of 
the basket on the ring 26 is of the order of 200 
oscillations per minutë, which is Šufficiently be- ja 
low the normal extracting speed of 1200 R. P. M. 73 

is forced to gyrate with the basket. The reaction 
due to the forced gyration of the gear casing is 
further decreased by the fact that the casing is 
spherical - and rotates at the same speed as the 
basket. A perfect sphere while rotating can be 
tilted about any axis without producing any re 
action. In the present gear casing the inertia 
reaction due to its forcedº gyrration is due to the 
deviation - of the gear i casing from a theoretically 
perfectly balianced sphere. . This deviation can be 
kept to a minimum by counterweights such as 
thie bOSS. 89 and the counterWeight 88. 
What I claim as new and desire to secure by 

Letters Patent of the United States is:: - 
1. In a laundry machine, a spinner basket, a 

vertical drive shaft for the basket, l-a fiexible 
member of a material havinga, low internal fric 
tion having Spaced points alternately, connected 
to the shaft and basket for resiliently supporting 
the basket for tilting and axial movement with 
respect to the shaft, means resiliently supporting 
the shaft for gyratory movement, said shaft sup 
porting means being proportioned so that the 
critical speed due to such means is below the 
normal speed of the basket during º centrifugal 
drying, a part in which the shaft is journaled, 
and friction damping means acting through said 
part for frictionally resisting gyration of the 
shaft. . 2. În a laundry machine, a spinner basket, a 
vertical drive shaft for the basket, means resili 
ently supporting the basket for tilting and axial 
movement relative to the shaft, means resiliently 
supporting the shaft for gyratory movement, said 
shaft supporting means being proportioned so 
that the critical speed due to such means is be 
low the normal speed of the basket during en 
trifugal drying, a part in which the shaft is jour 
naled, and friction damping means i acting through said part for frictionally resisting - gyra 
tion of the shaft. 3. In a washing machine, "driving mechanism 
comprising a rotatable frame, a driving shaft 
journaled in said frame, means for selectively 
holding the frame, stationary or coupling the 
driving "shaft to the frame, a spinner basket, shaft 
means for connecting the frame to the spinner 
basket, means comprising, a flexible metal - ring 
having a minimum of internal friction connected 
to the basket and the shaft means supporting 
the basket for tilting relative to said shaft means, 
a tub surrounding the spinner basket, a station 
ary member, means connected to said memberin 
cluding a sleeve in which the shaft means is 
journaled for supporting the shaft means, spin 
ner basket and frame on said stationary member 
to, permit gyratory movement relative to the tub, 
and friction damping means between said, last 
means and the stationary member for friction 
ally resisting the gyratory movement. - 

4. In a washing machine, a spinner basket, a 
support having an upwaräily presented spherical 
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friction surface, a vertical sleeve having its lower 
end depending around and seated on said surface 
whereby tilting of the sleeve is frictionally re 
sisted, spring means holding the lower end of 
said sleeve against said spherical surface, said 
spring means having a modulus increasing with 
the deflection of the sleeve from the central po 
sition, and a shaft journaled in said sleeve rotat 
ably supporting the spinner basket. 

5. In a washing machine, a driving mechanism 
comprising a rotatable frame, a driving shaft 
journaled in Said frame, means for selectively 
holding the frame stationary or coupling the 
driving shaft to the frame, a spinner basket, shaft 
means for connecting the frame to the spinner 
basket, a joint connecting the basket to the shaft 
means comprising flexible arms of a material hav 
ing a low internal friction, a tub . surrounding 
the spinner basket, a stationary member, means 
connected to said member including a sleeve in 
which the shaft means is journaled for Support 
ing the shaft means, spinner basket and frame 
on said stationary member to permit gyratory 
movement relative to the tub, and friction damp 
ing means between said last means and the sta 
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tionary member for frictionally resisting the gy 
ratory movement. 

6. In a Washing machine, driving mechanism 
comprising a rotatable frame, a driving shaft 
journalled in said frame, means for selectively 
holding the frame stationary or allowing it to be 
coupled to the driving shaft, a Spinner basket, 
shaft means for connecting the frame to the 
spinner basket, flexible metal spring means hav 
ing low internal friction connected at Spaced 
points to said basket and Said shaft means and 
extending radially from said Shaft means, Where 
by the basket is supported for tilting and axial 
movement relative to said shaft means, a tub 
surrounding the spinner basket, a stationary 
member, means connected to said member in 
cluding a sleeve in Which the shaft means is 
journalled for supporting the shaft means, Spin 
ner basket and frame on said stationary member 
to permit gyratory movement relative to the tub, 
and friction damping means between said last 
means and the stationary member for friction 
ally resisting the gyratory movement. 
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