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The present invention relates to liquid sealing
devices, and more particularly to an improved
liquid seal device between the base of a cham-
ber adapted to receive liquid carrying abrasive
material tending to' settle in the base of the
chamber and a rotatable shaft projected through
sald base.

The invention has been illustrated as effecting
a seal between the agltator drive shaft of a wash-
ing machine and the tub base but the sealing de~
vice is not limited to such use. It has been com-
mon practice in a washing machine to provide a
sealing means between the agitator drive shaft
and tub base, but due to the necessarily limited
distance that the agitator is disposed above the

_tub base and the axlal extent of prior liquid seal-

ing devices with which T am familiar, the seal-
ing surface has been disposed below the tub base
portion swrrounding the sealing surface. As is
well known, sand or other abrasive foreign mat-
ter settles in the base of the tub and when the
sealing surface is below adjacent portions of
the tub, a pocket of foreign abrasive matter sur-
rounds the sealing surface and penetrates there-
into resulting in undue wear and leakage in a
short time between the relatively rotatable parts
of the seal. .

It is a primary object of the present invention

to provide a liquid seal between a rotatable shaft
_and the base of a liguid recelving chamber
through which the shaft s projected, the seal
having a sealing surface which is elevated rela-
tive to adjacent surround portions of the cham-
ber base.

Another object of the invention is to provide a
liquid seal of the above type which provides.a
sealing surface above the normal level of foreign
abrasive material settling in the chamber.

Another object of the invention is to provide
a liquid seal of the above type comprising an as-
sembly rotatable with the shaft and wherein the
assembly is of relatively small axial extent per-
mitting the sealing surface to be disposed above
the normal level of forelgn abrasive matter set-
tling in the chamber. .

Another object of the invention is to provide a
liquid seal of the above type which has relatively
few parts and which can be easily and economi-
cally manufactured and assembled.

Another object of the invention is to provide a
liquid seal of the above type which is adapted
to maintain a tight seal over long periods without
adjustment or replacement of parts.

According to the invention, a chamber or tub

base is provided with a central opening -_through
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which an agitator drive shaft or the like pro-
jects upwardly into the tub. Assoclated with the
tub base is a non-rotatable sealing surface en-
circling the shaft and elevated relative to ad-
jacent radially outer portions of the base. A
rotatable seal assembly carried by the shaft com-
prises a sealing ring engaging the sealing sur-
face, a flexible sealing element having an axially
extending flange sealingly gripping the shaft and
a radially extending flange engaging the sealing
ring, and resilient means maintaining the seal- -
ing ring in pressure contact with the sealing sur-
face and sealing element. The entire rotatable
assembly is relatively small in axial extent per-
mitting the non-rotatable sealing surface asso-
ciated with the tub base to be elevated relative to
surrounding portions of the base while maintain-
ing the distance the agitator is disposed above
the base within desired Hmifs.

Further objects of the invention and the in-
vention itself will become increasingly apparent
from & consideration of the following descrip-
tion and drawings wherein:

Figure 1 is a fragmentary vertical central sec-
tion through a washing machine embodying the
invention. :

Fleure 2 is a view generally similar to Fig. 1
showing a modifled type of seal.

Figure 3 is a ‘perspective view of a modified

form of speed nut I may employ.

Figure 4 is a horizontal section taken along
the line §—4 of Fig. 1, and -

Figure 5 is a view generally similar to Fig. 1
showing a further modification of the invention.

Referring now to the drawings, and particu-
larly Figs. 1 and 4, the tub base indicated at 190
is sloped upwardly towards the. central portion
in a -conventional manner to provide dralnage
to a suitable outlet (not shown). The base is
centrally perforated and an annular portion il
of the base surrounding the opening is sealingly
secured to & support generally indicated at 12.
The support comprises a generally cup shaped
member {3 bolted to a cross support 14 forming
part of the washing machine frame,.the mem-
ber 13 having a central opening in the hase
adapted to loosely recelve an agitator drive shaft
16. A rubber or the like washer 1 is seated at
the top of member 13 and engages the underside
of base portion 11, the upper side of said portion
being engaged by a lead or the like washer 18,
and the washers and base portion 11 being seal-
ingly clamped between the member 13 and an
annular flange 19 of a nut 21 threaded to mem-
per §3. The nut Is recessed to house & rubber




washer 22 and a super-posed metal washer 23
having a smooth or preferably polished sealing
surface 24. _ v

The nut 21 and washers 22 and 23 loosely en-
circle shaft 16 and I have found that when the
seal is assembled there is sufficient friction be~
tween the engaged surfaces of the washers and
the rubber washer 22 and nut 21 to prevent ro-
tation of washer 23 when the shaft is rotating.
It 'will be noted that the sealing surface 24 of
washer 23 Is disposed above the adjacent sur-
rounding portion of the tub base so as to be ele-
vated above the normal level or zone of sand or
other abrasive foreign matter settling in the
base of the tub. In various prior constructions
with which T am familiar the sealing surface has

been below this level resultinig in abrasive mat- -

ter penetrating to the sealing surface and caus-
ing undue wear and leakage in a short time.
Although I have shown and described a pre-
ferred construction providing an elevated seal-
ing surface relative to the tub base, it is under-
stood that any other suitable construction ef-
fecting a seal between the support and.the tub
. -base and providing an elevated sealing surface
may be used. ' _ .
" The seal assembly which is rotatable with the
shaft will now be described. A sealing ring 26

o containing graphite or a suitable self-lubricat-

- Ing material loosely encircles shaft (6. and its
lower surface is maintained in sealing pressure
contact with sealing surface 24 in a2 manner to
‘be described. A rubber or the like sealing ele-
ment has an axially extending flange 27 sealingly
gripping the shaft and a radially extending flange
" 28 engaging the top surface of sealing ring 286,
the flanges being connected by a frusto-conical
portion. The sealing element may be formed of
any material which is flexible and is resistant to
the action of detergents and other substances
usually contained in the liquid or wash water. I
preferakly employ a metal band 28 circumferen-
tially gripping flange 27 to aid in maintaining the
flange in tight contact with the shaft although
the resiliency of the rubber is normally suffi-
cient to maintain an effective seal at this zone.
Also, I preferably extend flange 2T to press
against the upper surface of the sealing ring
whereby a partial vacuum may. be effected dur-
ing assembly in the annular pocket 30 formed
between the sealing ring 26 and sealing element
21 fo assist in maintaining these parts in driv-
ing relation. I find that the frictional contact
between flange 28 and the sealing ring 26 is
sufficient to effect concurrent rotation of these
parts, but they may be interlocked or otherwise
- secured together if desired.

A metal retainer ring 31 abuts the top surface
of flange 28 and preferably the frust-o-copical
portion of the sealing element and forms a bear-
ing surface for a speed nut 34. As illustrated,
ring 31 may form an interlock between the seal-
ing element and sealing ring 26. The sealing ring
-is formed or cut away to provide radially extend-
ing peripheral fingers 32 with arcuate grooves
therebetween and flange 28 of the sealing ele-
ment is similarly formed. The horizontal flange
of ring 31 has-portions 33 radially extended to
substantially correspond in arcuate length to the
grooves of the flange 28 and sealing ring. Slots
deflning the ends of the extended portions per-
mit portions 33 to be bent downwardly interme-
diate the fingers of the sealing element and the
sealing ring to interlock these parts. This leaves
horizontal areas of the retainer ring flange cor-

_tions of the flange 28.
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responding to and bearing against the finger por-
The speed nut 34 com-
prises a sheet metal plate of generally frusto-
conical form slotted to provide resilient fingers
36 flanged horizontally at their outer ends to
bear against retainer ring 33. The shaft opening .
in the plate is serrateqd to form V-shaped prongs
31 adapted to lock with the shaft when the nut is
in the desired position. Nuts of this general type
can be quickly positioned by sliding the nut along
the-shaft and a slight reverse movement wedges

* the prongs against the shaft to lock the nut in

15

‘template that a collar

position, Although I preferably employ a nut of
this typé for economy, ease and speed of assem--
bly, and small axlal extent of the nut, I con-
may be secured to the shaft

_ In any suitable manner and form an upper abut-

20

ment for a pressure plate, spring or the like, ex-
erting préssure on the sealing element or re-
tainer ring, :

It will now be understood that the sealing ring,
sealing element, and pressure means rotate with
the shaft and that the assembly comprising these

- parts is relatively small in axial extent permit-
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ting the sealing surface 24 to be elevated rela-
tive to the tub base while maintaining the distance
between the tub base 10 and the bottom of the
agitator hub, indicated at 38, within predeter-
mined limits,

The provision of rubber washer 22 which forms

" a bearing for sealing washer 23 insures sufficient,

resilience to permit the sealing surface 24
find its own level in case
is slightly out of vertical
the nut 21, )

In Pig. 2, I have illustrated a modified type of
seal wherein the speed nut 34 of Fig. 1 is re-
placed by a spiral form spring 25, preferably
formed of material having a rectangular cross
section, and an abutment collar 35, The collar
may be fixed to the shaft in any suitable manner
as by a set screw and is preferably provided with
an axially extending shoulder which seats the up-
bermost convolution of the spring. In this in-
stance, the retaining ring 45 does not form an
interlock between the sealing element and seal-
ing ring and is preferably provided with a down-
turned peripheral flange engaging the radially
outer surface of the sealing element.

Referring now to Fig. 4, I have shown a modi-
fled type of seal wherein a metal washer 39 is
non-rotatably seated in a recess provided in the
top of nut 21 and has a sealing surface 4{ dis-
bosed above the surrounding portion of the tub
base. A sealing ring 42 of self-lubricating ma-
terial engages the sealing surface of washer 39
and loosely encircles shaft 16. A sealing element
formed of flexible material such as rubber is pro-
vided with an axially extending flange 43 seal-
ingly gripping the shaft and a radially extending
flange 44 engaging the top surface of the sealing
ring, the flanges being inter-connected by a frus-
to-conical portion 46, I preferably provide a
metal retaining ring 41 engaging the top surface
of the sealing element and forming a bearing
surface for the lowermost convolution of a helical
spring 48. The top convolution of the spring
abuts an annular shoulder formed on a metal
ferrule or sleeve element 49 which is press-fitted
or otherwise fixed to the shaft.

The lower portion of the ferrule 49 has in-
wardly projecting nibs 50 formed thereon which
éngage corresponding pockets provided in the
radial outer face of the sealing ring 42, There
is sufficient play between the sealing ring and

to
the agitator shaft {6
alignment relative to
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ferrule to permii & slight relative axial movement
to compensate for wear on the sealing ring and
slight axial movements of the shaft. Thus, &
positive drive connection is effected hetween the
ferrule and sealing ring supplementing the driv-
ing effect due to frictional contact between the
sealing ring and sealing element.

Referring now to Fig. 3, I have illustrated a
modified form of speed nut which comprises &
sheet metal plate of generally rectangular form
to provide horizontal arcuate flanges 5{ extend-
ing from a curved portion 52. Portion 52 is
slotted to form generally v-shaped resillent fin-
gers 53 adapted to jointly and wedgingly engage
the shaft surface along edges 54 when the nut is
positioned on shaft 8. This type nut may be
substituted for the nut 34 illustrated in Pigs. 1
and 4 and the nut is preferably positioned so that
the central portion of the flanges 5( engage the
finger areas of the retainer ring 31. If the inter-
lock is omitted and the retainer ring is provided
with an uninterrupted annular horizontal flange
. the relative positioning of the nut on the flange
is immaterial. The resilience of the nut includ-
ing the fingers 53 insures continued pressure
engagement with the retainer ring.

The nut illustrated in Fig. 3 may also be em-
ployed with the seal illustrated in Fig. 5 and in
this instance the ferrule 49 and spring 48 would
be omitted and the flanges 1 of the speed nut
would directly engage the horizontal annular
flange of the retainer ring 47. In this arrange-
ment no direct inter-lock between the drive shaff
and sealing ring 42 is provided but the frictional
contact between the flange 44 of the sealing ele-
ment and the sealing ring maintained by the
resilience of the speed nut is sufficiently greater
than the frictional resistance between the sealing
surface and sealing ring to insure the sealing ring
rotating with the shaft.

Although I have shown and described pre-
ferred forms of the invention, I contemplate
that numerous and extensive departures may be
made therefrom without departing from the
spirit of the invention and the scope of the ap-~
pended claims. . .

I claim: )

1. In 2 liquid seal adapted to effect a seal be-
tween the base of a chamber for sediment con-
taining liquid and a rotatable shaft projected

into the chamber through said base, said seal -

comprising a sealing surface encircling the shaft
and elevated above the normal level of sediment
tending to settle in the chamber, a séaling ring
of self-lubricating material encircling the shaft
and engaging the sealing surface, a sealing ele-

- ment of flexible material effecting a seal between
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the shaft and the sealing ring, means for exert-
ing resilient pressure on the sealing element com-
prising a sheet metal plate of generally frusto-
conical form having resilient fingers exerting
pressure on the sealing element and generally
v-shaped prongs directed at an angle to the shaft
and in a direction away from the sealing ring,
and said prongs defining an opening for recelving
the shaft having an inner effective diameter
slightly less than the shaft diameter adapted to
permit the plate to slide along the shaft relatively
rapidly in a direction toward the sealing ring and
the prongs to be wedged into locking engagement
with the shaft upon slight movement in a reverse
direction.

2. Means for effecting a seal between a cham-
ber adapted to receive liguid and a rotatable shaft
projected through a wall of the chamber, said
means comprising a washer loosely encircling
the shaft and providing a sealing surface, a rotat-
able sealing ring of self-lubricating material
encircling the shaft and engaging the sealing sur-
face, a sealing element of flexible material having
an axially extending flange sealingly gripping the
shaft and a radially extending flange engaging
the sealing ring, and means for exerting pressure
on the sealing element comprising a metal plate
of generally frusto-conical form having resilient
fingers engaging the sealing element and provided
with a central opening formed by a plurality of
generally V-shaped prongs establishing an inner
effective diameter slightly less than the shaft
diameter, and said prongs being directed at an
angle to the shaft and in a direction away from

" the sealing ring whereby the plate may be moved
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along the shaft relatively rapidly in a direction
toward the sealing ring and the prongs thereof
wedged into locking engagement with the shaft
upon a slight movement in a reverse direction.

GERALD I. COCKERILL. .
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