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This invention relates to fabric cleaning machines such 
as clothes washers, and more particularly, to an improved 
agitator for use in such machines. 

Automatic washing machines have been a boon to the 
American housewife because they automatically wash, 
rinse, and spin dry clothes and other fabrics without the 
housewife having to give constant attention to the ma 
chine. The more successful automatic washing machines 
normally include a container means to receive liquid and 
the fabrics to be cleaned in the liquid and some agitation 
means for causing relative motion between the various 
parts of the fabrics and the liquid. This agitation means 
normally takes the form of an agitator mounted in an 
upright or vertical position within the container and con 
nected to a drive mechanism so that the agitator is driven 
in a suitable manner to effect the washing. In some ma 
chines the agitator is oscillated back and forth in a hori 
zontal plane, in others the agitator is caused to describe 
an orbiting type motion and, in still others the agitator is 
caused to wobble about a generally vertical axis. 

In each of these devices the washing action is a result of 
the agitator delivering power to the clothes. This wash 
ing power normally is delivered by means of a number 
of primary vanes disposed about the lower portion of the 
agitator so as to move through the liquid as the agitator 
is moved by the drive mechanism. The uniformity of 
the washing action depends upon the uniformity with 
which the primary vanes deliver power to the various 
fabrics. Thus, for a uniformly clean wash the clothes 
must be moved within the liquid container so that each 
of the fabrics in turn is brought into the area at which 
the vanes are transferring power. This movement of the 
clothes is called “turn over.” 
Most of the- agitators on the market today, as a re 

sult of their basic motion, will cause the clothes within 
the container to turn over when the container is not 
heavily loaded. They normally cause a toroidal motion 
of the water and clothes wherein the ?ow is downwardly 
around the agitator, outwardly between the vanes and 
across the bottom of the container, upwardly along the 
outer perimeter of the container and inwardly adjacent 
the upper surface of the liquid. However, as the fabric 
load size increases the density of the clothes increases and 
overcomes or at least greatly reduces the turn over effect 
of the vanes. When this happens the body of clothes 
tend to form a ring around the outer periphery of the 
container. Thus, particularly for large loads with respect 
to the container and agitator, some additional means is 
needed to improve the turn over. 

In the prior art a number of expedients have been tried, 
none of which has had complete success. The primary 
vanes have been made ?exible in the horizontal plane so 
as to push outwardly with greater force. However, this 
doesn’t solve the problem because the weight of the ring 
of clothes still overcomes the upward motion of the Water 
along the outer periphery of the container. Rigid vanes 
have been provided extending up along the center post 
of the agitator. Such vanes help to some degree but are 
far from satisfactory. Their principal model of operation 
is to tend to cause garments to wrap around the center 
post of the agitator thus pulling them inwardly so that 
they may more easily be pulled downwardly into the area 
of primary vanes. Such an arrangement helps by taking 
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clothes from the top of the clothes ring but it provides 
no real downward push to the fabrics. 
Some degree of downward push has been obtained in 

the past by forming the vanes extending upwardly along 
the center post with curved or spiral con?guration. Al 
though this helps to some extent, the effect is actually 
relatively slight. Regardless of the basic movement of 
the agitator, the vanes essentially move back and forth 
within the liquid. Thus, as they are moving in one direc 
tion, they tend to force clothes and liquid downwardly; 
however, when they move in the other direction, they 
tend to force the clothes and liquid upwardly. The only 
bene?t results from the difference in the downward and 
the upward force, which is small at best. 

Accordingly, it is an object of my invention to provide 
an improved agitator for use in fabric cleaning machines 
such as clothes washers which impro'ves the turn over of 
the fabrics within the machine. 

Another object of this invention is to provide such an 
agitator which is effective to positively force liquid and 
fabrics downwardly along the agitator center post. 
A further, more speci?c object of my invention is to 

provide such an agitator including secondary vanes which 
are mounted above the primary vanes and have arms 
which ?ex vertically downwardly. 

In one aspect of my invention I provide an agitator 
adapted for use in a fabric cleaning machine such as a 
washing machine having a liquid and fabric receiving 
container and a drive mechanism. The agitator includes 
a center post for mounting within the container in a 
generally vertical orientation, the center post being 
adapted for connection to the drive mechanism for move 
ment thereby. The lower portion of the agitator is pro 
vided with a plurality of primary vanes extending out 
wardly therefrom to deliver power to fabrics in the con 
tainer. The agitator is further provided with a plurality 
of secondary vanes mounted on the center post above 
the primary vanes. The secondary vanes are ?exible in 
a gene-rally vertical plane to force liquid and fabrics down 
wardly along the center post to the inner end of the 
primary vanes. 
The subject matter which I regard as my invention is 

particularly pointed out and distinctly claimed in the 
concluding portions of the speci?cation. My invent-ion, 
however, both as to organization and method of opera 
tion, together with further objects and advantages thereof, 
may best be understood by reference to the following 
description taken in conjunction with the accompanying 
drawing. 

In the drawing, FIGURE 1 is a schematic front eleva 
tional view of a clothes washing machine including one 
form of my new and ‘improved agitator, the view being 
partly in section to illustrate details; and 
FIGURE 2 is a schematic front elevational view of a 

clothes washing machine similer to FIGURE 1, includ 
ing another form of my new and improved agitator. 

Referring now to FIGURE 1 of the drawing, there is 
shown therein, in schematic form, an agitator type wash 
ing machine generally indicated by the numeral 1. Ma 
chine 1 includes a clothes basket 2 having perforations 
3 over its side and bottom walls and disposed within 
an outer imperforate tub or casing 4, basket 2 and tub 4 
together forming a liquid and fabric receiving container. 
This entire structure is normally mounted within a suit 
able appearance and protective cabinet which, in this 
case, has been omitted for sake of clarity. 

In the center of basket 2 there is provided an agitator 
6 which is mounted in a generally vertical orientation 
and includes a center post 7. Extending outwardly from 
the lower port-ion of the center post are a plurality of 
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vanes 8 which are mounted on the post at their base in 
some suitable manner such as by molding the post and 
vanes together from a suitable plastic material. In the 
embodiment shown in FIGURE 1, the vanes 8 are the 
primary vanes and are formed to ?ex is a generally hori 
zontal plane, that is about the axis of the agitator. It is 
immaterial whether the vanes 8 are ?exible or in?exible, 
as there are suitable con?gurations of both types for 
transferring power to the liquid and fabrics received 
within the container. However, by way of illustration, 
the vanes 8 may be made ?exible by molding the agitator, 
including the vanes, of a suitable plastic material such as 
polypropylene. A plurality of. secondary vanes 9 are 
mounted on the upper portion of the center post 7 in a 
manner similar to the vanes 8. Each of the secondary 
vanes 9 includes a base portion 10 which is connected 
to the center post 7 and a free-hanging arm 11. The free 
hanging arms 11 are spaced slightly from the center post 
7 and extend generally parallel thereto. The arms 11 are 
formed to ?ex in the vertical direction'so as to force 
liquid and fabrics downwardly to the inner ends of pri 
mary vanes 8. For‘this purpose the secondary vanes 9 
may also be molded integrally with the center post from 
suitable plastic such as polypropylene. 
Both the basket 2 and agitator 6 are movably mounted. 

Conventionally, the basket is mounted for rotation and 
the agitator is mounted for some type of oscillatory mo~ 
tion which will effect a washing action on the clothes or 
other fabrics in the basket. In one conventional structure, 
basket 2 may be secured to the hollow shaft member 12, 
and the agitator may be secured to a shaft 13 which ex 
tends upwardly within shaft 12 in rotatable relationship 
therewith. ' 

Basket 2 and agitator 6 are driven from a reversible 
motor 14 through a drive mechanism including a clutch 
15 mounted on the motor shaft. Clutch 15 allows the 
motor to start without load and then to pick up the load 
as it comes up to speed. A suitable belt 16 transmits 
power to a transmission assembly 17 through a pulley 
18. Thus, depending upon the direction of motor rota~ 
tion, pulley 18 of transmission 17 is driven in opposite 
directions. 

Transmission 17 is so arranged that it supports and 
drives both of shafts 12 and 13. When motor 14 is 
rotated in one direction the transmission causes agitator 
6 to be oscillated through shaft 13. Conversely, when the 
motor is driven in the opposite direction the transmission 
drives both basket 2 and agitator 6 together at high speed 
through shafts 12 and 13 for centrifugal extraction of 
liquid from the fabrics. While a particular form of the 
drive mechanism does not form part of the present in 
vention, reference is made to Patent 2,844,225 issued on 
July 22, 1958 to James R. Hubbard et al., and owned 
by the General Electric Company, assignee of the present 
invention. That patent discloses in detail the structural 
characteristics of a transmission suitable for use in the 
illustrated machine. 

In order to introduce washing and rinsing liquid into 
the container formed by basket 2 and tub 4, suitable con 
duit means 19 and 20 are provided'for connection to hot 
and cold water supplies to lead hot and cold water to a 
supply valve 21 of the machine. The passage of hot 
and cold water may be controlled by solenoids 22 and 
23. Energization of solenoid 22 permits the passage of 
cold water through the valve, energization of solenoid 23 
permits the passage of hot water through the valve, while 
energization of both solenoids permits mixing of hot 
and cold water in the valve and passage of warm water 
therefrom through an outlet conduit 24. Water passing 
from outlet conduit 24 ?ows through a nozzle 25 into the 
container. A conventional pressure-sensitive switch 26 
may be provided in the bottom of tub 4 to deenergize 
whichever of solenoids 22 and 23 are energized when the 
proper level of liquid is reached in tub 4 so as to shut o? 
the supply of water. 
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In addition to operating transmission 17 as described, 

motor 14 also provides a direct drive through a ?exible 
coupling 27 to a pump structure, generally indicated by 
the numeral 28, which includes separate pumping units 
29 and 30, both of which are operated in the same di 
rection simultaneously by motor 14. Pump unit 29 has 
an inlet connected by a conduit 31 to an opening 32 
formed at the lowermost point of tub 4. Pump unit 29 
also has an outlet connected to a conduit 33 which leads 
to a drain (not shown). Pump unit 29 is formed so that 
it tends to pump toward the opening 32 during washing 
operation, but .during spinning of the agitator and basket 
the pump unit 29 draws liquid from opening 32 through 
conduit 31 and discharges it through conduit 33 to drain. 
Pump uni-t 30 has an inlet which is connected by a con~ 

duit 34 to the interior of tub 4, preferably adjacent the 
bottom thereof, and also has an outlet connected by a 
conduit 35 to a nozzle 36 positioned to discharge liquid 
back into basket 2 and tub 4. During wash, or the ?rst 
direction of motor rotation, pump unit 30 draws liquid 
in through conduit 34 and discharges it through conduit 
35. During spin, or the opposite direction of motor ro 
tation, pump unit 30 is substantially ineffective. A suit 
able ?lter may be positioned so that the liquid recircu 
lated through conduit 35 and nozzle 36 is ?ltered to re 
move lint and dirt particles prior to its re-entry into the 
tub and basket 2. For instance a suitable ?lter pan may 
be mounted on the top of agitator 6 so that the liquid 
would enter if, and, after being ?ltered, would fall back 
into the basket 2. 

In the embodiments shown pump units 29 and 30 are 
-'turbine type pumps and both are driven by motor 14, it 
being well known that turbine type pumps reverse their 
pumping direction when their direction of rotation is re 
versed. However, in the direction of rotation in which 
they are not pumping liquid from tub 4, both of the 
pumping units are substantially ineffective, merely tending 
to pump air into tu-b 4. 

During the agitation portions of the Washer operation 
motor 14 drives transmission ~17 so as to oscillate agitator 
6 about a ‘generally vertical axis. This oscillation of the 
agitator causes the primary vanes 8 to flex in a horizontal 
plane through the lower portion of basket 2, thus impart 
ing power to the body of liquid and the clothes con 
tained in the basket. This oscillatory motion tends to 
cause a toroidal motion of the fabrics and liquid where 
in they move outwardly across the bottom of the basket, 
upwardly along the outer periphery of the basket, inward 
ly at the upper level of the body of liquid and down 
wardly along center post 7. If a large load of fabrics is 
being washed they tend to effectively damp this toroidal 
motion so that uneven and unsatisfactory washing results. 
However, the arms 11 of secondary vanes 9 ?ex in a gen 
erally vertical plane, that is generally parallel to center 
post 7. This ?exing action has little cleansing effect on 
the fabrics because of the relatively small size of the 
arms. However, this vertical ?exing of the arms causes a 
positive displacement downwardly of the liquid and fab 
rics adjacent the center post 7. This positive displace~ 
ment downwardly substantially adds to the turn over 
capability of the agitator and results in a uniform wash 
ing action even with very high density fabric loads in 
the machine. ' 

Referring now to FIGURE 2, there is shown therein, in 
schematic form, a washing machine similar to the one 
shown in FIGURE 1, except for a different form of 
agitator. For this reason all components apart from the 

the same numerals as FIG URE 1. 
In the embodiment of FIGURE 2, an agitator 40 is 

mounted on shaft 13 in a generally vertical orientation 
and includes a center post 41 having an outwardly ?ared 
skirt 42 formed at its lower portion. A number of pri 
mary vanes 43 are mounted on the lower portion of the 
center post, including the ?ared skirt 42, by some suitable 
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method such as molding. By this method of connecting 
the vanes to the center post and by making them rela 
tively thick, these primary vanes 43 are substantially 
rigid. A plurality of secondary vanes 44 are mounted 
around the upper end of center post 41 and include base 
portions 45, which are connected to the center post by 
some suitable means such as molding therewith, and free— 
hanging arm portions 46 which extend downwardly from 
the base portions in generally parallel, spaced relation 
ship with center post 41. The operation of agitator 40 
is substantially the same as that of aigtator 6 in FIGURE 
1. During agitation operation of the machine, the cen 
ter post 40 is oscillated about a generally vertical axis 
through shaft 13. As a result of this oscillation primary 
vanes 43 force the liquid and fabrics generally outwardly 
along the lower portion of basket 2 and tend to cause it 
to rise along the outer periphery of the basket 2, ?ow 
inwardly along the top surface of the body of liquid to 
the center post 41, and downwardly again to primary 
vanes 43. However, as explained above, a dense load of 
clothes will effectively damp out this toroidal motion, 
were it not for the presence of the secondary vanes, whose 
arms ?ex in a vertical plane to positively force the liquid 
and fabrics downwardly along center post 41. 
While both the embodiments of FIGURES 1 and 2 

show agitators which are oscillated about a generally ver 
tical axis, my invention is not restricted to the particular 
structures shown. For example, it will be obvious to one 
skilled in the art that, with minor obvious changes, my 
invention may be utilized in a washing machine wherein 
the agitator is caused to orbit about a generally vertical 
axis or to wobble about a generally vertical axis. 
My new and improved agitator is of substantial bene?t 

to the ‘home laundry industry today because of its efforts 
to increase the load capacity of washing machines with 
out increasing their size. However, it will be recognized 
that my new and improved agitator is not limited to what 
are commonly called high load machines but will substan 
tially increase the washing cap-ability of any size machine. 

It will be understood that, while in accordance with the 
patent statutes, I have described what at present are con 
sidered to be the preferred embodiments of my invention, 
it will be obvious to those skilled in the art that various 
changes and modi?cations may be made therein without 
departing from the invention, and it is therefore aimed 
in the appended claims to cover all such changes and 
modi?cations as fall within the true spirit and scope of 
the invention. 
What I claim as new and desire to secure by Letters 

Patent of the United States is: 
1. An agitator adapted to effect cleaning of fabrics in 

a washing machine or similar device having a liquid and 
fabric receiving container and a drive mechanism; said 
agitator comprising: 

(a) a center post for mounting generally vertically in 
the container, said center post being adapted for con 
nection to the drive mechanism; 

(-b) a plurality of primary vanes mounted on the lower 
portion of said post and extending outwardly there 
from to deliver power to liquid and fabrics in the 
container; 
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(c) and a plurality of secondary vanes mounted on 

said post above said primary vanes and being ?exible 
in a generally vertical plane to force liquid and 
fabrics downwardly toward said primary vanes. 

2. An agitator as set forth in claim 1 whehein each of 
said secondary vanes includes a base portion attached to 
said center post and a free-hanging arm portion ?exible 
in a generally vertical plane. 

3. An agitator as set forth in claim 1 wherein each of 
said primary vanes is ?exible in a generally horizontal 
plane. 

4. An agitator as set forth in claim .1 wherein said pri 
mary vanes are substantially rigid. 

5. An agitator adapted to effect cleaning of fabrics 
in a Washing machine or similar device having a liquid 
and fabric receiving container and a drive mechanism; 
said agitator comprising: 

(a) a center post for mounting generally vertically in 
the container, said center post being adapted for 
connection to the drive mechanism; 

(b) a plurality of primary vanes mounted on the lower 
portion of said center post and freely extending out 
wardly therefrom to ?ex in a generally horizontal 
plane; 

(c) and a plurality of secondary vanes including base 
portions mounted on said center post in vertically 
spaced relationship with said primary vanes and free 
hanging arm portions ?exible in a generally vertical 
plane. 

6. An agitator adapted to effect cleaning of fabrics in 
a washing machine or similar device having a liquid 
and fabric receiving container and a drive mechanism; 
said agitator comprising: 

(a) a center post for mounting generally vertically 
in the container said center post being adapted for 
connection to the drive mechanism and including an 
outwardly ?ared skirt at its lower end; 

(b) a plurality of substantially rigid vanes mounted on 
the lower portion of said post including said ?ared 
skirt for movement therewith; 

(c) and a plurality of secondary vanes including base 
portions mounted on said center post in vertically 
spaced relationship with said primary vanes and free 
hanging arm portions ?exible in a generally vertical 
plane. 
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