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2,836,301
TUB STRUCTURE

William C. Bruckman, Newion, Iowa, assignor, by mesne
assignments, to The Easy Washing Maching Company,
Limited, Toronto, Ontario, Canada, a corporation

Application August 26, 1953, Serial No. 376,643
6 Claims. (Cl. 210--368)

This invention relates to washing machines, particu-
larly clothes washing machines, and especially to a tub
structure for use with a clothes washing machine having
an automatic counterbalancing arrangement for prevent-
ing vibration of the machine during 2 spinning cycle.

Automatic washers of the type with which the present
invention is concerned comprise, generally, a tub in which
clothes to be washed are placed and which clothes are
agitated within the tub during a washing cycle, either by
rotation or oscillation of the tub or by oscillation cf an
agitator means within the tub while the tub is held sta-
tionary. Such washers normally accomplish at least a
partial drying of the clothes after a washing cycle by
means of spinning the tub at a fairly high speed, and
which spinning will centrifuge substantially all of the
water from the clothes, leaving them in a damp condition
suitable for quickly drying by further means, such as an
automatic gas or electrically heated drier.

The great majority of such washers have a perforated
clothes receiving tub surrounded by an imperforate jacket,
and from which jacket the wash or rinse water is centri-
fuged when the tub is on a spin cycle. Inasmuch as the
clothing within the tub seldom is uniformly distributed
therein, and, in fact, is probably more or less concentrated
toward one side of the tub, it is evident that the spinning
of the tub during a spin cycle will create large forces of
unbalance tending to vibrate and shake the washing ma-
chine, particularly at about the time the free water from
the tub or surrounding jacket has been centrifuged there-

from, and before the water entrained in the clothes has .

had a chance to be thrown therefrem and also centrifuged
out of the tub or jacket. Assuming that an ordinary
washer load consists of about nine pounds of clothes, it
will be evident that forces of unbalance of this nature
could ‘become exiremely high, and if means were not
provided for counteracting such forces, it would be
nacessary to firmly bolt the washing machine to a solid
toundation.

It has been common practice in the past to eliminate

vibration of the washing machine during the spin cycle 5

by providing a dampening mass either carried by the tub
or built into the frame of the machine, thereby substan-
tially to absorb the vibraticns created by such unbalance
forces and eliminate the necessity for bolting the ma-
chine down to a solid foundation. In other cases, mechan-
ical balancing devices have been associated with the tub
of an automatic nature which are operable to create
counterbalancing forces on the tub, thereby more or less
effectively preventing transmission of these forces of un-
balance to the frame of the washing machine.-

In U. S. Patent Number 2,534,194, issued December 12,
1950, assigned to the same assignee as the instant appli-
cation, issued in the names of Clayton R. Emmert and
William H. Stouder, there is shown a greatly improved
counterbalancing arrangement for washing machines of
this nature, which not only eliminates the vibration of
the washing machine referred to, but does so without in-

15

20

30

80

65

2

cluding in the tub structure or in the frame of the ma-
chine any heavy expensive dampening weight structures
and without imposing any severe loads on the supporting
shaft of the tub and the bearings therefor, and which
balancing arangement is operable to maintain substan-
tially perfect balance of the spinning tub at all times.

The counterbalancing arrangement referred to illus-
trated in the Emmert et al. patent comprising an imperfo-
rate clothes receiving tub having integrally associated
therewith a jacket which receives water centrifuged from
the imperforate tub during 2 spin cycle through apertures
about the upper edge of the tub, and which jacket re-
tains a portion of the water which positions itself within
the jacket so as to counterbalance any unbalanced load
within the tub.

The integrated assembly of the tub and counterbalanc-
ing jacket makes field servicing difficult and limits the
manner in which the assembly can be finished in the shep.

With the foregoing in mind, it is a primary object of the
present invention to provide a washer of the nature de-
scribed in which the tub during a spin cycle is counter-
balanced to 2 high degree of perfection, thereby eliminat-
ing vibration of the washing machine during a spin cycle.

Another object is the provision of a washing machine

 the nature referred to in which vibration of the ma-
chine is prevented during a spin cycle of the washer, but
withont requiring any expensive and heavy dampening
weights to be built into the tube structure or into the
frame of the machine.

A still further object is the provision of an improved
tub structure for a washing machine of the nature referred
to which is relatively light, and which can be fabricated
and assembled by relatively simple techniques, thus main-
taining the manufacturing cost of the tub structure as low
as possible. -

A still further object is the provision of an automatic
washing machine of the nature referred to in which dur-
ing the spin cycle the forces of unbalance set up within
the tub by a nonuniform distribution of the clothes therein
are compensated for and balanced out without imposing
loads on the shaft supporting the tub or the bearings in
which the shaft is journaled.

A still further cbject is to provide a tub for a washing
machine of the nature referred to with an automatic
counterbalancing arrangement which has minimum effect
on counterbalancing the tub when the tub is commencing
its spin cycle and is below its critical speed, and has
maximum effect in counterbalancing the tub when the
tub is above critical speed. :

These and other objects and advantages will become
more apparent upen reference to the following descrip-
tion taken in connection with the accompanying drawings,
in which:

Figure 1 is a vertical sectional view more or less dia-
grammatic through a washing machine embodying my
invention;

Figure 2 is a vertical section drawn at somewhat in-
creased scale through the tub structure of the machine;

Figure 3 is a perspective view showing a portion of
the balancing ring or jacket surrounding the tub and the
manner in which the baffles are placed therein;

Figure 4 is a view indicated by line 4—4 on Figure 2
and is a partial plan and partial section of the tub struc-
ture;

Figure 5 is a perspective view showing details in con-
nection with the tub structure balancing ring and crown;

Figure 6 is a perspective view indicated by line 6—6
on Figure 3, showing the manner in which the crown,
tub, and balancing ring are fabricated;

Figure 7 is a sectional perspective view, indicated by
line 77 on Figure 5, showing the manner in which the
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crown and tub are shaped to provide metering openings
therebetween for the (.ei'very of water from the tub to
the balancmg ring during a spin ¢ yeles
Figure 8 is.a narnal sectional view indicated by hne
8—8 on Figure 1, showing the construction of one .of
the snubbers that assisis in limiting,the movement of the
tub laterally during a spin.cycle when the tub is below
or passma through its critical speed; and
~Figure 9 is a fragmentary sectional view chow'nt7 how
the counterbalancing jacket can be detachably mounted
on the crown ring.
Referring to the drawings somewhat more in detail,
as will be seen in Figure 1, the washing machine com-
prises a base part i1 adapted .to rest on floor 12 as by

the adjustable feet 14 provided in the corners of base

part 10.. Slidably fitting about base part. I8 and up-
standing therefrom is an ocuter cabinet part 16 having a
top portion 18 with a central aperture 29 positioned above
the cpen upper end of tub structure 22 and adapted for

Upstanding from base part 18 at spaced points there-
- about are angle merbers 26 carrying at their upper ends
‘the splash shield 28 extending unwarchy arcund tub
structure 22 and having a rubber-like gasket 39 about its
upper -edge- sealing
cabinet. Splash shicld 28 has a botiom wall 32 whereby
it can act-as a sump for receiving water discharged from
‘the tub and pumping means, not shown, may be pro-
vided for draining the sump.

The base portion 18 at the center thereof has a shallow

against top part 18 of the washer:
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metal cup 34 supporting a rubber-like member 36 that.

receives a-fairly large metallic ball 38 on top of which
rests a second metailic cup 48 secured to the Jower.end of
a _screw 42- that is screw-threadedly mounted in a. boss
projecting from the lower surface of a transmission hous-
ing 44,

The transmission housmg 44 is rigidly secured to a
framework 46 parallel with base 16 and between the
corners of framework 46 and the corners of base 18 are
connected the snubbers 48 which will be described more
in detail hereinafter.

Referring now to Figure 2 together with Figure 1, the
tub structure 22 will be seen to comprise an imperforate
portion 59 forming the tub proper and mounted about
the upper open edge of which tub proper is a crown mem-
ber 52 that is also denendent about the periphery of the
tub 5@ for supporting a balancing ring or jacket 54.

The bottom wall of tub 58 extends inwardly and has
a ‘relatively  small central “aperture therein and within
which aperture is welded the upper end of a sleeve 56,
the Tower end of which is welded at 58 to a shallow in-
verted conical member 68 that has a marginal flange about
its base at 62 that is rigidly connected with tub 50 as by
spot-welding.

‘Sleeve. 56 surrounds and is keyed to a smaller sleeve 5:

64 that extends downwardly into transmission housing 44
and servés. to suppert the tub structure.
“nected with the upper end of the smaller sleeve 64, as by
screw threads, is a column $6 extending upwardly on the
“axis of the tub structure to above the normal water leve]
therein. A gasket 68 secals between a flange adjacent the
- bottom of column €% and.the upper surface of the bot-
“tom wall of the tub. The described assembly of the tub
structure, sleeves 56 and 64, and column 66 is thus sub-
stantially rigid and Water-tlght against leakage at the
bottom of the tub. - .~
Rotatable within smaller sleeve 64 is the agitator shaft
70 of the machine, and this -extends upwardly through a
journal 72 in the upper end of column 66 and out the top
of the said column to .a splined end portion 74.  Splined

Firmly. con--

35

40

59

<.
it

G0

‘Turning now to Figure 1, it will be seen that arranged
between the lower end of sleeve 56 and an upstanding
flange 82 that surrounds a central aperture 84 in the
bottom wall 32 of splash shield 28 is.a resilient rubber-
iike accordion sleeve 86. The described ‘arrangement-
forms a seal about aperture $4 in wall 32, but, at the -
same time permits fateral movement of the supporting
and driving arrangement for the tub structure and agita~
fasd Pv_i nding from- transmlssxon housing . 44 upwardly
"1: ‘said- aperture.
drive for the tub structure and aﬂltdtm ls not
diéclosed in any. detail in the instant application but is
itlusirated and described completely in my copending ap-
Yication Ser. No. 377,153, filed August 28, 1953 and en-
“Drive For Automatic Washer.”

in brief, there is provided a reversible electric motor
38 driving a flexible . belt 90 that passes over a pulley
82 and ¢
clutched to sleeves 56 and 64.

In one direction of rotation belt 99 drives pulley 92
and through a drive mechanism in-transmission ‘housing
44 drives the agitator shaft 70 and agitator member 76
in osciliating movement while the tub structure is simul-
taneously braked stationary to the frame of the machine.
In the opposite direction of rotation of motor 88 pulley-
92 is-uaciutched from the agitator shaft, and, instead,
the member that is driven by belt. 88, previously referred
to, is clutched tosleeves §6 and 64, wh11° simultaneously
the agitator shaft is also clutched to the said sleeves,
whereupon the entire tub structure, including the agitator,
is driven in rotation as’a unit and.at: substantial speed.

R nmmmg now  to the tub structure, the exact nature
therecf is clearly illustrated: in Figures 2 through™7.- In
these figurés, it. will be observed that the tub proper 50
has a peripheral flange 54 e,‘tendmg radially outwardly

herefrom - about its. upper edge.  The crown 52 whjch
st.nounds the upper open end of the tub has a plurality
of vertically extending radially inwardly indented por-

itled

o

.tions 96 which- closely embrace: the outer edge of fange

84 of the tub and thus locate the tub and crown radially.
As will be seen in Figure 4, T may provide eight indented
porticns about the periphery of the tub, although a great-
er.or lesser number: could be utilized, if desired.

t will also be observed; particularly in Figures 4, 5,
nd 6, that interposed between the radially indented por-.
ons 9% in crown 52 are the axially indented portions
8. which bear on the upper face of flange 94 of the tub,
and thus provide means for axially locating the crown
on the tub. The .indented portions 98 are provided
with apertures 168, and these apertures- are availed. of-

javl

\aw

“for welding the. tub to the crown, thus making a rigid

integral structure. - It will be evident that the .indented
portions 96 and 98 provide complete means for exactly
locating the crown aund tub when they are assembled,

-and that the said indentations can quite readily be formed

in the crown by ordinary pressing techniques and do-not
complicate the structure or make-it. expenswe to. manu-
facture,

It wiil also -be observed that- because of the anaiy in- -
dented portions 98, there are vertical spaces 102 -between
the top of the tub and the. bottom of the.crown, and

- these spaces communicate with the radial spaces 164 be-

tween the owler perlph»ry of flange 94 and the crown

- that are provided by the radial indentations 96. These

70

end portion 74 is adapted for nonrotatably receiving a -

correspandingly internally splined upper end of a-vaned
agitator member 76 adapted for engaging a bearing. 78
’ad]ac»nt the lower end of cclumn 66. -

. Amanually operable clamp screw 8§ serves for releas-
ably retammg ag1tator member 76 on agitator shaft 70..

passages provide. a flow:path for water centrifuged from
the tub during a spin cycle and may be considered as
‘metering passages in that they will permiit the- dlScharﬂe
of water from the tub at a predetermined rate :
. Extending radially cutwardly from the bottom of the
crown 52 is a-flange 1988 which engages an inwardly ex-
tending flange 108 about the upper edge of the balancing
ring or jacket 54. The flanges 106 and 108 are rigidly
interconnected as by welding 116 whereby the tub, crown
and balancing ring form an integral structure after assem-
bly. '

also engages a drive member adapted for bemg o
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Turning now to Figures 2 and 3, it will be observed
that the balancing ring 54 has a vertical side wall portion
112 and a lower inturned flange 114. Extendisg vertical-
ly inside the balancing ring is a plurality of baffle plates
116 having tabs 118 turned up from their outer edges
and secured to the balancing ring as by the spot welding
126.

The baffle plates 116 are slightly spaced from the bal-
ancing ring where they are not connected thereto by the
tabs 118, as is indicated by the spaces 122. The baffle
plates thus permit circumferential movement of fluid
within the balancing ring but serve to inhibit surges there-
of and to control the rate of said circumferential move-
ment, and likewise serve to cause any water that is with-
in the balancing ring to accelerate with the balancing
ring as the tub structure is coming up to speed during
the spin cycle thereof.

The particular construction illustrated for the balancing
ring, and the location of the balancing ring vertically
along the tub is of importance in that counterbalancing
liquid that is within the balancing ring, and which serves
to counterbalance an unbalanced load within the tub,
is in approximately the same horizontal plane as the
clothes within the tub that are creating the unbalanced
condition whereby the counterbalancing of the tub is
accomplished without setting up a couple thereon that
would tend to load the supporting shaft and bearings of
the tub structure.

Rather, the counterbalancing of the tub structure takes
place entirely within the tub structure, and this has a
tendency materially to prolong the length of life of the
supporting bearings for the tub structure, as well as per-
mitting a lighter consiruction than would ctherwise be
possible.

- As to the particular height of the balancing ring, it
has been found that with the tub spinning, and with
water in the balancing ring, if the tub tilts a perpendicu-
lar surge of the fluid within the balancing ring is set up,
because, upon tilting the tub the upper flange of the bal-
ancing ring on one side will press down on the water
therein, while the lower flange on the opposite side will
press upwardly on the water therein. This will create
a vertical surge in the water moving downwardly on one
side and upwardly on the upper side, and with the two
waves being 180° out of phase. By constructing the
balancing ring of such a height relative to its diameter
that these waves will balance each other out, it is pos-
sible to produce a structure in which the vertical surging
of the fluid is entirely eliminated.

I have determined that the balancing ring should
not exceed seven and one-half inches in height to cause
the waves to cancel each other cut and, in practice, the
ring is formed to a height of seven inches.

In Figure 8 there is disclosed the details of construc-
tion of a typical one of the snubbers 48. In this figure
it will be seen that one end of the snubber comprises a
U-shaped member 15¢ having an anchor bolt 152 and
with the upstanding leg portions of the U-shaped part
150 being channel-shaped in cross-section. The other
portion of the snubber is an elongated resilient U-shaped
member 154 having friction pads 156 on the ends of
its legs bearing on the inside faces of the channel-shaped
legs of part 150.

An anchor bolt 158 is provided for part 154 and a

tension spring 160 interconnects the anchor bolts in-
wardly of the parts 150 and 154. The arrangement pro-
vides means for resiliently holding the tub structure and
the drive mechainism therefor downwardly against sup-
porting ball 38, while at the same time permitting tilting
movements of the machine about the said ball, and
with the snubbers damping the tilting movements, par-
ticularly when the tub structure is operating below or at
critical speed,

2,838,301
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Operation

In operation, assuming the tub 56 to confain clothing
and water, and that a washing cycle has been completed
during which the tub structure was held stationary and
the agitator member 76 oscillated to and fro, a spin cycle
is initiated by reversing motor 88, which will serve to
clutch the tub structure and the agitator member to-
gether, to release the tub structure from the brake which
has been holding it stationary, and to commence accel-
eration of the tub siructure and agitator member in
rotary movement.

As the tub structure and agitator member commence
to rotate, the clothes and water therein will also com-
mence to rotate, and the agitator member, in turning
with the tub structure, particularly assists in bringing
the clothes and water therein up to the speed of the
tub. As the tub structure and its contents begin to
speed up, the water will move outwardly and upwardly
in the tub until it commences to spill through the pas-
sage between the tub and crown into the balancing ring.
‘When the tub structure is rotating below the critical
speed thereof, the heavy side of the tub structure will
be thrown outwardly, and the tiliable support for the
tub structure will permit the tub structure to gyrate
about a vertical axis heavy side out.

At this time, any water that is in the balancing ring
will not tend to counteract this condition of unbalance,
but will add to it. However, the construction of the ro-
tating parts and the support therefor is such that the
critical speed occurs in the neighborhood of about eighty
to one hundred twenty revolutions per minute, and, at
this low speed, the forces of umbalance are fairly small.
Because these forces of unbalance are relatively small,
the snubber means 48 are ample to limit the gyratory
movement of the tub structure to within reascnable
limits.

It is to be noted, however, that this value of critical
speed is high enough that the tub structure remains
stable and stationary during a working cycle when only
the agitator is in motion.

Furthermore, since the inclined sides of the tub in-
cline off the vertical only by 5°, and the passages be-
tween the crown and the tub are in the form of metering
passages, by the time the tub structure reaches its criti-
cal speed, there is only a small amount of water in the
balancing ring, and the clothes within tub 39, which
may be largely comcentrated on one side thereof, are
bucyed up by the water within the tub, whereby a condi-
tion of minimum unbalance for the distribution of the
clothes will obtain.

During the brief period that the tub structure is being
accelerated through critical speed, the gyration thereof
about a vertical center line is somewhat erratic, because
it is changing from a condition where it rotates heavy
side out to the condition where it will rotate heavy side
in above critical speed. During this brief period, how-
ever, the snubber means limit any excessive gyration of
the tub structure.

As the tub structure continues to accelerate above cri-
tical speed, there is increased flow .of water through
the metering passage means between the tub and crown
and into the balancing ring, and the quantity of water
within the tub is thus reduced, and any condition of un-
balance thereof due to the distribution of the clothes
therein, becomes more pronounced, and lateral forces
on the tub because of this unbalance become greater
because of the greater speed of rotation of the tub. At
this time, however, the tub is rotating heavy side in, and
the water that is in the balancing ring will move to the
side of the balancing ring cpposite the heavy side of the
tub and will counterbalance the unbalanced load within
the tub.

During this period, any excess of water delivered to the
balancing ring over what can be retained therein will
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spill .out the bottom of the balancing rmg mto the splash
shleld 1o be dlscharged to drain.

‘As-the spinning of the tub. “continues, it may reach a
top speed on the order of eleven or twelve hundred revo-
lutions per minute, although nOrmaHy a top speed of 750

-to: 800 revolutions per minute is satisfactory for spin
. drying, and will continue to spin for a predetermmed
length of time. During this period the clothes in the
tub have the water centrifuged theréfrom, and there will
thus ‘be-a change in the condition of unbalance in the
tub . which will be reflected in- the tub taking a new
gyratory path, and the water in the balancing ring will
be redistributed to maintain the tub structure: in perfect
balance.

During the high speed rotation of the tub structure,
the forces of unbalance that might be created by shifting

of the clothes within the tub or the change in water con-
tent of the clothes in the tub are sufficiently great readily

to overcome the damping action of the snubbers, whereby
the tub will quickly move to the proper-position to create
perfectly-balanced conditions.

8

ing said tub coaxial therewith at about the level of a
load -within the tub, said balancing ring having a vertical
wall and radially inwardly projecting circumferential
flange at the top and bottom ends of said wall; a crown
ring mounted -about the top of said tub having a depend-
ent skirt portion about said tub rigidly joined to the flange
at the upper end of said balancing ring, said crown ring
having. alternate offset portions whereby to engage the

- top and outer surfaces of the flange about the tub at spaced
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At the end of a spin cycle, the tub structure is halted, ™

and at this time any water remaining in the balancing
ring will pour from'the bottom thereof into the splash
shield and then to drain.
" The connection of the balancing ring to the crown ring
can advantageously be made detachable, as illustrated in
~ Figure 9, wherein the crown ring 280 resting on and
welded. to tub 282 is secured to balancing ring.204 by
means: of bolts 206. and nuts 298. Bolts 206 may ad-
vantageously be inserted upwardly through the top flange
of the balancing ring and welded thereto if desired. The
arrangement- of Figure 9 ‘has the important advantage
of permitting detachment:of the balancing ring from the
“tub for field servicing should it become necessary.

Another distinct feature that obtains in connection with
the detachable arrangement of the balancing ring ‘on the
crown ring is that in the manufacturing of the machine,
the crown ring and tub can-be finished with® a vitreous
enamel, while the balancing ring can be. ﬁmshed Wlth a
less expensive synthetic enamel.

It will be understood that. this mventmn is susceptlble
to: modification in order to adapt it to different usages
and - conditions, and, accordingly, it is desired to com-
prehend such modifications within this invention as may
fall within the scope of the appended claims.

I claim: ~

1. In a washing machine of the nature descnbed a
tub structure comprising an imperforate tub open at the
top for receiving clothes and having its side walls taper-

ing outwardly toward the top, an annular balancing ring

coaxial with said-tub and. surrounding the tub in the
region. of the level of a load in the tub, said balancing

ring having a vertical outer wall and flanges extending -

radially inwardly at the top and bottomof said wall, a
crown ring mounted about the top.-of the tub and having
a ‘wall extending inwardly ‘above said ‘tub and a skirt
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encircling said tub and dependent -therefrom, means se- -

curing said crown ring to said tub substantially at-the
top thereof, said crown ring skirt and said balancing ring
being rigidly interconnected, said balancing ring and said

[y

crown ring being supported. solely by the attachment of °
- said crown ring to said tub and depending from the top -

-of said -tub, and said crown ring and tub being formed
to provide a plurality of openings between the tub and
crown ring to provide for the controlled discharge of fluid
from the tub into said balancing ring durmg rotation of
the tub structure.

- 2. In a washing machine of the nature ‘described; a
tub structure comprising an imperforate tub open at the
top for receiving clothes and having the side walls of the
4ub tapering outwardly toward the top and there being

70

a radially outwardly projecting flange -about the upper -

open end of the tub, an annular balancing ring surround-

75

points about the tub to locate said crown ring and tub
relatively and also to provide openings between the crown
ring and tub through which water is discharged from the
tub to the balancmg ring during rotation of the tub struc- -
ture
. In a washing machine of the nature described; a

tub structure comprlsmg an imperforate tub open at the
top: for receiving clothes and having its side-wails taper- -
ing outwardly toward the top and with an outwardly pro-
jecting flange about the top-of the tub, a crownring
resting on top -of the tub tapenng upwardly and inwar dly
therefrom to define an opening smaller than the top of
the tub and having a dependent- skirt about the upper
portion of the tub, said crown ring being provided with -
circumferentially spaced axially recessed porticas en-
gaging the upper face of said flange and circumferen-
tially spaced radially indented portions engaging the outer
periphery of said flange whereby said tub and crown ring
are precisely- located relative to each other, an annular
balancing ring surrounding the tub and coaxial therewith,
said balancing ring comprising an outer vertical wall and
in-turned flanges at the top and bottom ends of said wall,’
the flange at the upper end of the balancing ting bemg'
rigidly joined to said dependent skirt on the crown ring
the said indentations in said crown ring providing _‘for,
spaces between the crown ring and the tub to provide’
for the discharge of fluid from the tub into the balancing
ring' during rotation of said tub structure. .

4. In .a washing machine of the nature described: a
tub. structure comprising an imperforate tub open at the
top for receiving clothes and having its side walls taper-
ing outwardly toward the top and with an outwardly
projecting flange about the top of the tub, a crown
ring resting on said flange tapering upwardly and inwardly -
therefrom to define an opening smaller than the top of
the tub and having a dependent skirt about the upper
portion of the tub, said crown ring being provided with
circumferentially spaced axially recessed portions engag-
ing the top of said flange and circumferentially spaced
radiaily indented portions engaging the outer periphery

-of said flange- whereby said tub and crown ring are

precisely located relative to each other, an annular bal-
ancing ring surrounding the tub and coaxial therewith,
said balancing ring comprising an outer vertical wall
and in-turned flanges at the top and bottom ends -of said
wall; the flange at the upper end of the -balancing

_ting being Tigidly joined to said dependent skirt on the

crown ring, the -said indemtations in said ‘crown ting

providing for spaces between the crown ring and the .

tub to provide for the metered discharge of fiuid from

the tub into the balancing ring during rotation of said

tub structure, said balancing ring comprising baffle means
therein inhibiting surging .of the fluid therein -‘but per-
mitting circumferential movement of the fluid about the
balancing ring.

5. In a tub structure for a washing ‘machine of the
nature described; an imperforate tub having a bottom
wall with a’central “aperture and having its side walls
tapering outwardly toward the top, a frusto-conical ele--
ment having its base secured to the bottom of the tub
and projecting downwardly -therefrom, a slesve member
extending through said frusto-conical element and the
aperture in the bottom of said tub and rigidly secured
to both said tub and element, a crown ring mounted on
top of the tub tapering inwardly and upwardly there-
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from and having a dependent skirt surrounding the upper
part of the tub, said crown ring being provided with
both axial and radial indentations engaging the top and
peripheral edges of said tub, thereby te locate the crown
ring and tub relatively, apertures in said axial inden-
tations and welding in said apertures connecting the
tub with the crown ring, and a balancing ring having
an in-turned upper flange connected with the bottom of
said skirt portion of the crown ring and an in-turned
bottom flange spaced from the outer periphery of said
tub, the space between the crown ring and tub provided
by said indentations forming metering openings for the
discharge of fluid from said tub into said balancing ring
during rotation of said tub.

6. A washing machine comprising a tub for receiving
clothes and having side walls tapering outwardly to a
top edge, the tub being substantially imperforate, an
annular balancing ring surrounding said tub coaxial
therewith at about the level of a load within the tub,
and a crown ring mounted about the top of said tub and
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joined to said balancing ring, said crown ring having
a plurality of inwardly directed embossments engageable
with the outer portion of the tub adjacent the upper edge
thereof and a further plurality of embossments engage-
able with the top of the tub adjacent the upper edge
thereof, said embossments locating said crown ring and
said tub relative to one another and providing openings
between the crown ring and tub through which water
is discharged from the tub to the balancing ring during
rotation of the tub.
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