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57 ABSTRACT 

There is disclosed an improved washing machine that 
enploys an apparatus in the form of a molded, unit 
ized bushing mounted at the outer end of the center 
post to perform the functions of maintaining spatial 
relationships between the agitator shaft and the spin 
tube and between the spin tube and the center post, 
providing a bearing for the agitator shaft and the spin 
tube and sealing the drive means from penetration by 
the washing fluid when a lubricant is used. Provision is 
also made to seal portions of the bearing surfaces ad 
jacent to the lubricant-retaining means. A method for 
installing the unitized bushing in existing washing ma 
chines is also disclosed. 

12 Claims, 5 Drawing Figures 
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UNITIZED WASHING MACHINE BUSHING 
BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention relates to an improved washing ma 

chine and more particularly to an arrangement of drive 
transmitting components and the bushing, bearing and 
sealing thereof. . . . . . . ; 

2. Description of the Prior Art W 
In the construction of prior art washing machines, a 

plurality of drive transmitting components, including a 
shaft nested within a plurality of concentric tubes hav 
ing a common central axis were arranged so that during 
different control cycles of the machine the aforemen 
tioned components could operate independently or 
coact as the need may be. For example, with the com 
mon arrangement of an inner tub for receiving clothes 
to be washed being supported indirectly by the center 
post of an outer tub and directly by a spin tube within 
the center post and further of an agitator depending 
into the inner tub driven by an agitator shaft housed 
within the spin tube, it is accepted practice to drive the 
agitator and inner tub in unison and at high speed dur 
ing a spin cycle so as to extract water from the inner tub 
and clothes therein by centrifugal force. 
Centralizing drive transmitting components at the 

common central exis requires efficient sealing means 
for excluding washing fluid from the drive transmitting 
components and the drive motor, efficient bearing ele 
ments for supporting rotatory and reciprocatory action 
common to such washing machines, and bushing means 
for maintaining spatial relationships among the agitator 
shaft, spin tube and center post. Previously, such seal 
ing, bearing and bushing elements were incorporated 
into the machine at a location requiring extensive disas 
sembly of the machine for maintenance thereof. Thus, 
quite frequently at the point in the useful life of the ma 
chine that sealing or bearing failure occurs, largely be 
cause of the inaccessibility of the aforementioned ele 
ments, the cost of replacement is frequently dispropor 
tionate to the anticipated value of the repaired ma 
chine. Secondly, this arrangement of the drive trans 
mitting elements presents an unduly complex manufac 
turing chore. 
While a number of arrangements of washing ma 

chines have been employed in the past, the vertical axis 
design incorporating outer and inner tubs with an agita 
tor depending into the latter thereof has become widely 
used and accepted. 

It is a general object of the present invention to pro 
vide an improved washing machine. 
Another object is to provide a machine in which the 

bearing and sealing elements for the drive transmitting 
components can be readily replaced. 
A more specific object is to provide a replacement 

apparatus and a replacement method to be used in con 
junction therewith for use with existing drive transmit 
ting systems. 
One feature of the invention is to provide a bushing 

that simplifies the assembling and manufacturing of the 
drive transmitting system. 
Another feature of the invention is to provide a unit 

ized bushing incorporating sealing and bearing func 
tions thereby substantially reducing the number of 
parts required in the drive transmitting system. 
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Still another feature of the invention is to provide 

sealing, bearing and bushing means which are readily 
accessible for replacement thereof. 

10 

5 

25 

35 

40 

45 

50 

55 

60 

65 

Other objects, features and advantages will become 
apparent from the following description and appended 
claims. 

SUMMARY OF THE INVENTION 

In carrying out the invention according to the ar 
rangement which will be described, the sealing, bearing 
and bushing functions are effected by a unitized bush 
ing structure having a plurality of passageways concen 
trically arranged, such bushing providing predeter 
mined spaced relationships among the drive transmit 
ting components, between the center post and the spin 
tube and between the spin tube and the agitator shaft. 
The unitized bushing structure has surfaces coacting 
with the surfaces of the center post, the spin tube and 
the agitator shaft for bearing and sealing thereof. 

BRIEF DESCRIPTION OF THE DRAWINGS 

For a clearer understanding of the invention refer 
ence may be made to the following detailed description 
and the accompanying drawings, in which: 
FIG. 1 is pictorial view with cutaway portions show 

ing the application of the invention to a washing ma 
chine of the vertical axis arrangement; 
FIG. 2 is a cross-sectional view of a detail of the verti 

cal axis washing machine of FIG. 1 showing the bushing 
arrangement of the first embodiment; 
FIG. 3 is similar to FIG. 2, but shows the arrangement 

of a second embodiment; and 
FIGS. 4 and 5 are similar to FIG. 2, but show the ar 

rangement of a third and a fourth embodiment. 
DESCRIPTION OF THE PREFERRED 

EMBODIMENTS 

As shown on the drawings: 
It will be understood that the principles of the present 

invention are applicable to any machine wherein ele 
ments such as the agitator and the tub are driven 
through concentric shafts having common central lon 
gitudinal axis as in domestic and commercial laundry 
apparatus whether of the vertical axis arrangement or 
otherwise. For purposes of illustration, however, the 
present invention is shown as embodied in a vertical 
axis washing machine, shown generally in FIG. 1, it 
being understood that the bushing may be adapted to 
a horizontal axis machine. 

In the embodiment of the invention illustrated in 
FIG. 1, there is shown an automatic washing machine 
designated generally at 10, having controlled washing, 
rinsing and spin drying cycles (the electrical controller 
therefor not being shown). Machine 10 has an enclo 
sure 12 in the form of a sheet metal cabinet surround 
ing fixed outer tub 14 and rotatable inner tub 16 for re 
ceiving washing fluid and clothes to be washed therein 
in the conventional manner. 
The outer tub 14 is sealed at the central lower por 

tion thereof to a hollow center post 18 forming a suit 
able container for washing fluid and excluding said 
washing fluid from the driving mechanism 20 of the ap 
paratus. Connecting driving mechanism 20 to inner tub 
16, which is rotatably mounted within outer tub 14, is 
spin tube 22 journaled within center post 18 both of 
which share the same central, longitudinal axis 24. 
Inner tub 16 has foraminous walls so that washing fluid 
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retained by outer tub 14 is shared by inner tub 16. The 
apparatus is constructed so that upon emptying of tubs 
14 and 16 washing fluid retained by clothes in inner tub 
16 may be substantially extracted therefrom by high- . 
speed spinning of inner tub 16 through driving mecha 
nism 20 and spin tube 22. 
For washing purposes, on central longitudinal axis 24 

and within spin tube 22, agitator shaft 26 is mounted 
therein being connected at one end to an agitator 28 
which depends into inner tub 16. Agitator shaft 26 is 
connected at its other end to driving mechanism 20 
that during the washing cycle drives agitator 28 in a re 
ciprocating or oscillating motion. 
On the hollow center post 18 that extends upwardly 

from the outer tub 14 is stationary sleeve 30 which sur 
rounds spin tube 22 and provides stabilization for inner 
tub 16. To prevent washing fluid from flowing between 
outer tub 14 and spin tube 22 and thus downward into 
the driving mechanism 20, a sealing means is provided. 
In the present invention, a bushing indicated generally 
at 32 is attached to spin tube 22 being rotatable there 
with and journaling agitator shaft 26 within aforemen 
tioned spin tube. During the reciproacting motion of 
the agitator shaft 26, spin tube 22 and inner tub 16 are 
held stationary while the agitator 28 is structured so as 
to develop a washing action. 
Although the principles of the present invention are 

applicable to any vertical axis washing machine such as 
one of the so-called overflow rinse type, the present 
embodiment shows a perforated inner tub 16 having 
foraminous walls with a plurality of openings therein. 
Thus, although the plumbing arrangements may vary 
from one type of washing machine to another and are 
not necessary to the understanding of the present in 
vention, it will be appreciated that fluid can be pumped 
to and forced from outer and inner tubs 14, 16 and can 
be confined by outer tub 14. Additionally, for auto 
matic sequencing the machine 10 is programmed by an 
electrical controller (not shown), whereby it is sequen 
tially operated in presettable fashion through a cycle 
including washing, rinsing and spin drying modes. 
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Referring now to FIG. 2, the bushing 32 is shown in 
detail. The bushing as shown is a first and preferred em 
bodiment whereby the part is a single utilized part de 
signed to perform sealing, bushing, bearing and unit 
ized functions. In structure although shown as a single 
molded part, it would be obvious to those skilled in the 
art to make the bushing in several components and as 
semble them as one. The bushing 32 is a basically frus 
to-conical body 34 arranged symmetrically about its 
longitudinal axis having a plurality of concentric pas 
sageways with the innermost one passing throughout 
the body 34. The innermost passageway serves as agita 
tor shaft bearing 36 and is substantially equal in diame 
ter to that of agitator shaft 26. Each end of the passage 
way forming the agitator shaft bearing portion 36 has 
sealing means, namely agitator shaft sealing lip 38 and 
agitator shaft sealing bead 40. Intermediate the two 
sealing means are recesses in the walls of the agitator 
shaft bearing portion 36 for retaining lubricant inserted 
therein. While shown herein as rectangular lubricant 
cells 41, the recesses could take any shape such as 
grooves for holding lubricant-retentive material. The 
middle or second passageway or spin tube sleeve 42 is 
dimensioned so as to press fit onto spin tube 22 and to 
be locked thereto by a first locking means 44 which co 
acts with corresponding second locking means in the 
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4 
uppermost end of spin tube 22. First and second lock 
ing means may be an internal and corresponding exter 
nal set of splines. 
The outermost passageway serves as the stationary 

sleeve bearing portions 46 and is substantially equal in 
diameter to that of stationary sleeve 30. Each end of 
the passageway forming the stationary sleeve bearing 
portion 46 has sealing means, namely stationary sleeve 
sealing bead 48 and stationary sleeve sealing lip 50. 
Similar lubricant cells 49 are employed with stationary 
sleeve bearing portion 46 as are shown heretofore as 
being employed with agitator shaft bearing portion 36. 
Referring now to FIG. 3, the bushing 52 is shown in 

detail. The bushing as shown is a second embodiment 
wherein, while similar in concept to the previously de 
scribed embodiment, the part is molded from a high 
impact thermoplastic polyester resin having natural lu 
bricity. The plurality of concentric passageways, here 
designated 54, 56 and 58, are respectively agitator 
shaft bearing portion 54, spin tube sleeve S6 and sta 
tionary sleeve bearing portion 58. In this embodiment, 
because of the lubricity of the material, additional lu 
brication fields may not be required and similarly the 
need for sealing beads for retention of lubricant may be 
eliminated. However, the structure still exhibits upper 
and lower sealing lips 60, 62 for sealing the drive com 
ponents against washing fluid. Since the lubricant 
serves also to cool bushing 32, cooling of the bushing 
material of bushing 52 is provided by a plurality of air 
scoops 64 and a corresponding plurality of substantially 
longitudinal vents 66. 

Referring now to FIG. 4, the bushing 70 is shown in 
detail. The bushing as shown is a third embodiment 
wherein, while similar in concept to the previously de 
scribed embodiments, the part is constructed from a 
fiber laminate material, The plurality of concentric pas 
sageways, here designated 72 and 76, are respectively 
agitator shaft bushing portion 72, and stationary sleeve 
bushing portion 76. Because of the properties of the 
fiber laminate, the structure is adapted to include 
grooves 78, 80 for agitator shaft seals 82 and stationary 
sleeve seals 84 and bearing-retaining housings 86, 88 
for bearing inserts, such as agitator shaft bearing insert 
90 and stationary sleeve bearing insert 92. 
Referring now to FIG. 5, the bushing 100 is shown in 

detail. The bushing as shown is a fourth embodiment 
while similar in concept to the previously described 
embodiment, the part is constructed in a foreshort 
ened design so that the lower portion 102 as shown on 
the previous embodiment is now so configured so as 
to abut the topmost portion of the stationary sleeve 
bearing 58. Such structure drastically reduces the 
amount of material required and the complexity of the 
molded bushing. Here only a vestige of the outermost 
passageway as shown in previous embodiments as pas 
sageway 58 remains. To improve the sealing of the 
fourth embodiment a gasket (not shown) may be em 
ployed between the lower lip and the aforementioned 
stationary sleeve bearing. 
Although in the above embodiments, the bushing ar 

rangements are provided with a structural description 
relating them to a particular washing machine arrange 
ment having such functional parts as an agitator shaft 
and a stationary sleeve, which functional parts lend 
functional descriptors to the bushing sleeve and bear 
ing portions, it will be obvious to one skilled in the art 
that the bushing 32, 52 or 70 may be adapted to wash 



S 
ing machines and similar applications having concen 
tric drive shaft arrangements requiring bushing, sealing 
and bearing elements. . . . . . . . . . 

In operation bushing .32, 52, 
similarly and thus only the function of bushing 32 will 
be described as exemplary of all the above- described 

A.S. 

embodiments. As shown in FIG. 2, the agitator shaft 26. 
and stationary sleeve 30 are provided with correspond 
ing bearing portions. During the initial part of the oper. 
ational cycle, whether controlled manually or automat 
ically, the outer and inner tubs are filled with washing 
fluid and the bushing 32 is at rest without any of the 
moving components therewithin functioning. Next the 
inner tub 16, which is attached to the bushing 32, is se 
cured by a braking arrangement (not shown) while 
driving mechanism 20 causes agitator shaft 26 to be op 
erated in a reciprocatory fashion thereby producing a 
moving shaft within a substantially stationary bearing 
portion 36. Upon concluding the agitating or washing 
action, water is extracted as mentioned hereinabove. In 
this mode of operation commonly referred to as the 
spin cycle, the spin tube 22, bushing 32, and inner tub 
16 all rotate at high speed producing a moving bearing 
portion 46 rotating about stationary sleeve 30. During 
the spin cycle, as agitator shaft 26 is freely journaled 
within its related bearing portion 36, the weight of the 
clothes being washed and the washing fluid carry the 
agitator 28 in a similar rotational manner as the inner 
tub 16. The rate of rotation of the agitator 28 at any 
given point in the spin cycle thus depends in substance 
upon the material in contact with the vanes of the agita 
tor 28, the inertia of agitator 28, and the frictional 
forces acting upon agitator shaft 26. In the spin cycle, 
the bearing portion 36 supports the differential in rota 
tional movement between spin tube 22 and agitator 
shaft 26 or, in other words bearing portion 36 is sub 
jected to no loading in the initial part of the spin cycle 
when the rotation is substantially at the same rate of 
speed and to high loading toward the end of the cycle 
where there is increased differential between the rates 
of rotation. 
From the foregoing it will be appreciated that this in 

vention provides a washing machine in which an im 
proved bushing arrangement is described. Although 
those skilled in the art may use the embodiments as 
shown which is believed to best represent the objec 
tives and advantages of the invention other variations 
are contemplated as being within the scope of the in 
vention. 

I claim: 
1. An improved washing machine having a tub to re 

ceive washing fluid and clothes to be washed therein, 
said tub having a central axis, a center post having a 
first longitudinal axis supporting said tub about said 
central axis, a spin tube having a second longitudinal 
axis within said center post arranged with said first and 
second longitudinal axes coincident, said spin tube con 
nected to said tub for driving thereof during extraction 
of said washing fluid, agitating means positioned within 
said tub for agitation of said clothes during the washing 
thereof, an agitator shaft having a third longitudinal 
axis within said spin tube arranged with said first and 
third longitudinal axes coincident, said agitator shaft 
connected to said agitator means for driving thereof 
during said agitation, wherein the improvement com 
prises 
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6. 
a bushing formed so, as to provide predetermined 
spaced relationships between said center post and 
said spin tube and between said spin tube and said 

... agitator shaft, and • . . . . . , 

said bushing having surfaces coacting with surfaces 
; :of said center post, said spin tube and said agitator. 
::: shaft. . . . . . . . . . . . . . . . . . . . . . . 

* 2: An improved washing machine as described in 
claim 1 wherein the improvement further comprises 
cooling means for removing heat from said bushing. 
3. An improved washing machine as described in 

claim 1 wherein the improvement further comprises a 
plurality of sealing means for excluding washing fluid 
and foreign matter from the spaces between said spin 
tube and said agitator shaft and between said center 
post and said spin tube. 

4. An improved washing machine as described in 
claim 3 wherein the improvement further comprises 
mounting means for attaching said tub to said spin 
tube. 

5. An improved washing machine as described in 
claim 4 wherein said bushing is a unitized molded part, 

6. A bushing for a washing machine having a cylindri 
cal center post, a tub to receive washing fluid and 
clothes to be washed therein mounted on said center 
post, an agitator shaft inserted longitudinally through 
said center post, an agitator supported by said agitator 
shaft depending into said tub, a spin tube surrounded 
by said center post for engagement with said tub being 
capable of transmitting drive forces to extract washing 
fluid from said tub, said bushing comprises a substan 
tially frustoconical body arranged symmetrically about 
a first longitudinal axis normal to a base thereof, said 
body having a first passageway with a second longitudi 
nal axis coincident with said first longitudinal axis, said 
first passageway being of a diameter substantially equal 
to that of said agitator shaft extending throughout said 
body, a second passageway with a third longitudinal 
axis coincident with said first longitudinal axis, said sec 
ond passageway being of a greater diameter than said 
first passageway and extending from a first upper termi 
nus substantially midway between an end opposite said 
base and said base to the base of said body, and a third 
passageway with a fourth longitudinal axis coincident 
with said first longitudinal axis being of a diameter 
greater than said second passageway and substantially 
equal to that of said center post, said third passageway 
extending from a second upper terminus substantially 
midway between said first upper terminus and said base 
to the base of said body, 
a first shoulder at said first upper terminus of said 
second passageway, and 

a second shoulder at said second upper terminus of 
said third passageway. 

7. A bushing as described in claim 6 wherein cooling 
vents are arranged symmetrically about a peripheral 
area adjacent said base of said body. 

8. A bushing as described in claim 7 wherein said 
vents are formed by holes extending substantially longi 
tudinally along said peripheral area of said base to an 
outer wall of said body and having scoop-shaped air en 
tryways at said base. 

9. A bushing as described in claim 6 wherein a lip of 
said first passageway adjacent the end opposite said 
base is of a diameter slightly less than the remainder of 
the passageway so as to be in press fit relationship to 
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said center post thereby sealing said shaft from washing 
fluid and foreign matter. 

10. A bushing as described claim 9 wherein an open 
ing in said first shoulder is of a diameter slightly less . 
than said agitator shaft so as to be in press fit relation 
ship therewith, for retaining lubricant between said agi 
tator shaft and said bushing and between said opening 
in first shoulder and said lip of first passageway and 
wherein a wall of said third passageway adjacent said 
second shoulder and circumferentially about said third 
passageway is raised being of a diameter slightly less 
than said center post so as to be in press fit relationship 
therewith for retaining lubricant between said center 
post and said bushing. 
1. A bushing as described in claim 6 wherein an 

outer area adjacent said end opposite said base is 
threaded to receive fastening means for attaching said 
tub to said bushing. 

12. A method for rebuilding a washing machine hav 
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8 
ing a cylindrical center post, a tub to receive washing 
fluid and clothes to be washed therein mounted on said 
center post, an agitator shaft inserted longitudinally 
through said center post, an agitator supported by said 
agitator shaft depending into said tub, a spin tube sur 
rounded by said center post for engagement with said 
tub being capable of transmitting drive forces to extract 
washing fluid from said tub wherein the steps thereof 
comprise 

a. establishing the spaced relationships between said 
agitator shaft and said spin tube and between said 
spin tube and said center post by press fitting 
thereto an external bushing having internal con 
centric bearing surfaces one for each spaced ele 
ment, and 

b. mounting said tub on the exterior wall of said ex 
ternal bushing thereby preventing axial movement 
of said bushing. 
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