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This invention relates to Washing machines 
and it involves certain improvements and modi 
fications of the agitators shown in my copending 
applications 
Serial No. 598,552 filed March 14, 1932, now Pat 
ent No. 2,134,084, dated Nov. 1, 1938; 

Serial No. 670,923 filed May 13, 1933, now Patent 
No. 2,089,559, dated Aug. 10, 1937; 

Serial No. 690,035 filed September 18, 1933, now 
Patent No. Re.20,313, dated Mar. 30, 1937. 
This invention has for its objects the provision 

of a Washing machine in which two separate 
batches of clothes may be Washed at the same 
time with different degrees of washing intensity; 
the provision of an improved form of agitator in 
Which the articles being Washed are scrubbed, 
flexed and unfurled; the provision of a Washing 
machine in which the articles being cleansed are 
circulated continuously in one direction and sub 
jected successively to different types of Washing 
action, as for example, scrubbing and then flex 
ing and unfurling; the provision of a washing 
machine in which all of the articles being washed 
are subjected at substantially all times to a wash 
ing action of one kind or another during the op 
eration of the Washing machine, as distinguished 
from machines wherein the clothes are moved re 
peatedly through a more or less definite path and 
presented to the Washing action of an agitator 
in relatively restricted zone with the result that 
they are subjected to no substantial washing ac 
tion throughout the major portion of their move 
ment; and the provision of a Washing machine 

35 in which efficient and maximum use is made of 
the available space in a Washing machine tub. 
These and other objects of the invention will 

become more apparent and better understood 
after consideration has been given to the follow 
ing detailed description of the invention taken in 
connection with the drawings which show, mere 
ly by way of illustration, structure adapted for 
carrying out the aforesaid objects of the in 
vention. 

In the drawings, Figure 1 is an axial sectional 
view in elevation of a Washing machine, illustrat 
ing One form of the invention; Figure 2 is an en 
larged side elevational view of the agitator shown 
in Figure 1, with a portion broken away to illus 
trate the interior construction of the agitator; 
Figure 3 is a plan view of the agitator shown in 
Figure 2; Figure 4 is a side elevational view of a 
modified form of agitator adapted for use in the 
wasing machine shown in Figure 1: Figure 5 is 
a plan view of the agitator shown in Figure 4; 

SS Figure 6 is a side elevational view in which the 

(C. 68-54) 
agitator shown in Figure 4 has been rotated nine 
ty degrees about its axis of oscillation in a coun 
ter-clockwise direction; Figure 7 is a perspective 
view of a slight modification of the agitator shown 
in Figures 1 to 3; Figure 8 is a perspective view 
of a modification of the agitator shown in Fig 
ures 1 to 3 and 7, in which the top side of the 
Outer agitator blades are of concave curvature; 
Figure 9 is a modification of the agitator shown 
in Figures 7 and 8, differing therefrom in that 
the top side of the outer agitator blades are con 
vex; Figure 10 is a side elevational view of a mod 
ified form of agitator in which the cone of the 
agitator has been reversed from the position it 
Occupies in the forms of the invention shown in 
Figures 7 to 9; Figure 11 is a plan view of a mod 
ified form of agitator; Figure 12 is a side eleva 
tional view of the agitator shown in Figure ill; 
and Figure 13 is a side elevational view of yet 
another form of agitator. 
The Washing machine shown in Figure 1, for 

the purpose of illustrating one mode of practic 
ing the invention, is of conventional construction 
insofar as the tub and gearing are concerned. 
This machine comprises a tub carried on a Sup 
porting structure 2, beneath which suitable mech 
anism may be provided for effecting the oscilla 
tion of an agitator 3, which is located inside the 
tub. The agitator 3 is operatively connected to 
one end of a shaft 4 which is journaled in a suit 
able bearing 5 located below the bottom of the 
tub . The agitator shaft 4 is provided at its 
lower end with a pinion 6. An associated rack 
bar or gear segment 7, meshes with the pinion 
6 and upon its reciprocation an oscillatory move 
ment will be given to the shaft 4 and the wash 
ing 'agitator 3. Suitable power means (not 
shown) are provided for driving the rack bar. 
Many of the details of the operating mecha 

nism of the Washing machine illustrated herein 
are not shown as it is intended to follow what is 
now more or less conventional or standard prac 
tice. In washing machines of the type disclosed, 
it is customary to operate the agitator at Speeds 
of from fifty to sixty-five oscillations per minute, 
with strokes of from one hundred and sixty-five 
to two hundred degrees. 
The agitator 3 comprises an upstanding conical 

base member 8, the apex of which joins with the 
apex of a reversely arranged hollow conical body 
member fo. The body member 10 is provided 
with apertures to provide for the circulation 
of water through such member. A series of in 
clined and preferably equi-distantly spaced 
blades 2 extend upwardly from the base 8 and 
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Wind about the surface of the cone 0. In the 
agitator shown in Figures 1 to 3, three blades are 
used. The blades 2 are the same general type 
of blade or vane, as is disclosed in my above re 
ferred to copending application Serial No. 690,035, 
which constitutes a reissue application of Patent 
No. 1,834,492 issued December 1, 1931. 
The number of blades may be increased or de 

creased from the number shown. It is preferred, 
however, that the number of blades be not less 
than two and for practical purposes it has been 
found that three blades will work satisfactorily 
and provide a form of agitator which may be cast 
without difficulty. The blades 2 are substantial 
ly normal to the surface of the cone 0. The up 
per and lowermost portions of the blades are sub 
stantially vertical and the intermediate portions 
of the blades are inclined with respect to the hori 
ZOntal. - 

The hollow cone 0 is intended to be used as a 
separate washing compartment for the launder 
ing of Small delicate articles. This cone is pro 
vided with inwardly facing blades or vanes 3 
which serve to agitate the liquid contents of the 
cone. Three of these vanes are spaced equi-dis 
tantly about the axis of the cone and the num 
ber of the vanes may be increased or decreased if 
desired. The normal level of washing liquid is 
at or near the top of the cone 0, as shown in 
Figure 1. 
A socket 4 is formed at the place where the 

conical base member 8 joins with the conical body 
member f0. The interior of this socket is formed 
with prismatic sides 5 adapted to receive the up 
per end of the shaft 4 which has a tapered pris 
natic end complementary to the Socket 4. 
While the blades 2 may be formed with smooth 

imperforate surfaces, as in the case of my patent 
previously referred to, it is preferred to provide 
these blades with longitudinally extending scrub 
bing ribs 6 and 7, between which perforationiss 
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8 may be provided. The combined action of the 
ribs and the perforations enhance the washing 
action of this agitator. The perforations pro 
mote increased flow of washing fluid through the 
pores of the articles being washed, and they also 
operate the same time to draw the articles against 
the ribs 6 and 7 where they are scrubbed and 
rubbed as they are circulated during the opera 
tion of the agitator. 
The agitator shown in Figures 1 to 3 has a rapid 

and positive Washing action. The articles being 
washed are alternately sucked into and expelled 
from the channels or spaces between the blades, 
all of the contents of the tub are being continu 
ously worked upon or agitated at one and the 
same time and a pronounced alternately up and 
down movement or pumping effect may be ob 
served in the region about the upper end of the 
agitator. during its operation. In addition to the 
foregoing effects, during the operation of the 
machine, the articles being washed appear to 
separate into three groups spaced more or less 
evenly about the axis of the agitator and the 
individual articles of each group may be observed 
to follow the back and forth movements of one 
or the other of the blades of the agitator while 
at the same time such articles are thrown gener 
ally outwardly from the advancing face of the 
blade and sucked generally inwardly at the trail 
ing face of the blade. The aforesaid segregation 
of the clothes manifests itself by the presence of 
a space between each of the adjacent blades 
which is practically free of clothes. 
The operation of the washer defined by the 

2,228,057 
conical body member 0 is more gentle in its 
action than is the washing action which takes 
place in the Space between this member and the 
side walls of the tub . In the operation of the 
inner washer, washing fluid splashes in and out 
Over the top of the member 10 due to its move 
ment and the movement of the surrounding fluid 
and such, fluid as may escape from the inner 
container is replaced by fresh fluid from the tub 
which enters by way of the openings . This 

constant circulation of fluid through the con 
tainer IO also promotes the washing action taking 
place therein by reason of the agitation set up 
by the blades 3. 

In the modification of the invention illustrated 
in Figures 4 to 6, the agitator illustrated therein 
comprises a circular base or a body portion 20 
in the shape of a cone which supports an up 
standing vertically corrugated cylinder 2. The 
axis of the cylinder is located to one side of the 
center of the base 20. The sides of the cylinder 
2? extend from substantially the center of the 
base 20 to the edge thereof and they are pro 
vided with holes 22 adjacent to the bottom of the 
cylinder for the circulation of water in the 
cylinder. - 
An inclined dished vane or blade 23 which is 

shaped like some of the impellers shown in my 
application Serial No. 670,923, winds about one 
side of the cylinder 2, with the outer margin of 
the portion of the vane or blade to the left of 
the axis of the agitator, as shown in Figure 4, 
spiraling downwardly about the axis of the agi 
tator. The surface of the vane or blade 23 is 
inclined generally with respect to the horizontal 
and also with respect to the surface of the cylin 
der. Due to these different inclinations of the 
vane, it will Scoop up water when the agitator 
moves in a counter-clockwise direction and upon 
reverse movement of the agitator, the blade will 
slip through the water and clothes without, 
however, an equivalent reverse action on the 
fluid and clothes, with the result that a circula 
tory movement in a counter-clockwise direction 
is imparted to the vat contents as the agitator is 
oscillated about its vertical axis. 
The corrugated sides of the cylinder 2 assist 

in the washing action by Scrubbing the clothes, 
particularly at the side of the agitator away from 
the blade 23. Due to the fact that the clothes 
are circulated continuously about the tub in one 
direction, they will be exposed part by part and 
piece by piece both to a scrubbing action by the 
corrugated cylinder and to a flexing and unfurl 
ing action by the blade 23. 
The interior of the cylinder 2 f is provided with 

a vane or impeller 24 which agitates the liquid 
contents inside the cylinder. The liquid inlet 
openings 22 provide for the circulation of water 
in the cylinder in much the same manner as for 
the inner washer previously described. The cor 
rugations of the cylinder also assist in the wash 
ing action by scrubbing the articles inside the 
cylinder. 
The base 20 of the agitator shown in Figures 

4 to 6 is provided with a socket 25 similar to the 
socket 4 previously described and this socket is 
adapted for attachment to the agitator shaft 4. 
In both forms of the invention previously de 

scribed, it is intended that the uppermost part 
of the agitator extend a slight distance above 
the normal liquid level in the tub. During the 
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circulate between the inner and outer compart 
ments of the washer while at the Same time the 5 
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2,228,057 3 
articles being laundered in the different com 
partments are kept separate from each other. 
Due to the provisions of the apertures in the 
inner Compartment, the liquid in the two wash 
ing compartments is maintained at substantially 
the Same level. 
The form of the invention illustrated in Figure 

7 is Substantially the same as the agitator shown 
in Figures 1 to 3 except that the ribs 6 and the 
holes 8 in the blades of the agitator have been 
omitted in this latter form of the invention. Like 
numerals have been used to indicate correspond 
ing parts in these two different forms of the 
invention and in Figure 7 the modified form of 
blade is indicated by the numeral 2 and the 
agitator is indicated generally by the numeral 3. 
The form of the invention illustrated in Figure 

8 Comprises a conical base 30 and a reversely ar 
ranged cone defining a container 31, as in the 
case of the form of agitator first described. The 
conical container 3 is provided with apertures 
32 to provide for fluid circulation inside this con 
tainer and the liquid therein is agitated, by means 
of blades 33 similar to the blades 3 previously 
described. 
The outer blades 34 of the agitator are concave 

on their top side, particularly as the lower por 
tions of the blades are approached. The concave 
portion of the blade is indicated by the numeral 
35. The lowermost parts of the blades may be 
provided With a relatively short, vertical portion 
36 which bends over and then winds about the 
surface of the conical container 3 as the top of 
the agitator is approached. The operation of the 
agitator just described, differs from the action 
of the agitator shown in Figure 7 in that a rather 
pronounced circulatory movement is imparted to 
the tub contents in a clockwise direction when 
the agitator is being Oscillated. The water action 
of this agitator otherwise is quite similar to the 
action of the agitator shown in Figure 7. 
The form of the invention illustrated in Figure 

9 comprises a conical base 40 and a conical con 
tainer 4 which is provided with apertures 42 in 
its side to permit the circulation of water through 
the container. Agitator blades 43 are mounted in 
side the conical container and agitator blades 44 
are located on the outside of the container in a 
manner similar to that for the agitator shown in 
Figures 7 and 8. 
The top sides of the blades 44 are of convex 

configuration, the convex portion being indicated 
by the numeral 45 and because of the curvature 
or convexity of the blades 44, a counter-clock 
wise circulatory movement is imparted to the tub 
contents. The lowermost portions of the blades 
44 are substantially vertical to the base 40, as in 
the case of some of the previously described agi 
tators. The Washing action of the agitator illus 
trated in Figure 9 is Substantially the same as the 
agitator shown in Figure 8, with the difference 
that the general circulatory movement of the tub 
contents about the tub axis is in an opposite di 
rection than it is for the agitator shown in Fig 
lure 8. 
In the form of the invention illustrated in Fig 

ures 1 to 3 and 7 to 9, the top of the conical con 
tainer extends over a very considerable portion 
of the top Surface of the Washing liquid. The 
cross-sectional dimensions of the outer agitator 
blades are gradually reduced as their upper ends 
are approached and as the upper ends of the blades 
merge into the top part of the conical container. 
By reason of this arrangement, the effectiveness 
of the blades is progressively reduced as their 

upper ends are approached, and in this manner, 
excessive splashing by the blades is prevented and 
the washer may be operated with the cover re 
moved without danger of the agitator throwing 
water out of the machine and wetting the oper 
ator. 
In the forms of the invention illustrated in 

Figures 1 to 3 and 7 to 10, the outer margins of 
the blades lie substantially within the surface of 
an imaginary vertical cylinder and the edges of 
the blades define substantially spiral or... helical 
lines on such cylinder. 

Because of the fact that the Outer margins of 
the blades of the agitator shown in Figures 7 to 10 
extend upwardly at substantially the same dis 
fiance from the agitator axis throughout their 
length and because Such blades also extend 
throughout the entire height of the washing fluid, 
practically all of the articles being washed are 
constantly subjected to the action of Such blades 
and it is impossible for such articles to move Out 
of the sphere of action of the blades to any sub 
stantial extent. In other Words, the blades of the 
agitator act at all times upon substantially the 
entire contents of the tub. 
Because of the arrangement of the blades of 

the agitators shown in Figures 1 to 3 and 7 to 9, 
there is no noticeable circulation of the clothing 
outwardly and upwardly from the lower level of 
the tub and then inwardly and downwardly back 
again to the lower level as is the case of under 
water agitators whose blades do not extend for 
any great distance above the tub botton. During 
a cycle of this sort, the clothes are outside of the 
sphere of agitation for about three-fourths of the 
distance of the paths through which they travel, 
with the result that no pronounced Washing ac 
tion takes place on the clothes during three 
fourths of their movement. 
The form of agitator shown in Figure 10 Com 

prises a conical body part 50 terminating in an 
outwardly flared lower edge 5. The cone 50 is 
provided with agitator blades 52 similar to the 
blades used in connection with the form of the in 
vention illustrated in Figure 9. The upper side 
of the blades 52 are of concave curvature, pro 
viding cupped portions such as 53 in the upper 
parts of the blades. 
The cross-sectional area of the blades 52 of the 

agitator shown in Figure 10 progressively increase 
as the upper end of the agitator is approached 
and the washing action of this agitator increases 
in intensity as its upper portion is approached, 
thereby differing from some of the earlier de 
Scribed forms of the invention in which the great 
est Washing action takes place at the lower por 
tions of the agitator. Due to the convexity of the 
blades 53, a general clockwise movement will be 
imparted to the vat contents. 
The agitators shown in Figures 7 to 9 are se 

cured to the agitator shaft 4 in the same manner 
as for the agitator 3. The agitator shaft 4 may 
be extended to the upper part of the agitator 
shown in Figure 10, where a socket similar to the 
socket 4 may be provided for securing the agi 
tator in place on the drive shaft. 
The agitator shown in Figures 11 and 12 is pro 

vided with a conical base part 60 and three blades 
6 which wind about the axis of the agitator. 
The top surface 62 of each of these blades is of 
concave curvature so that upon oscillation of the 
agitator, a general circulatory movement in a 
clockwise direction is imparted to the contents of 
the vat. The edges of the blades define curves 
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4. 
extending from the outer margin of the base to 
the top of the agitator where the blades join each 
other at the top of a center post 63 which extends 
from the top of the conical base part 60 to the 
uppermost end of the agitator. The margins of 
the blades thus wind or spiral about the axis of 
the agitator and the agitator may be secured to 
its drive shaft in a manner similar to that for 
the agitator shown in Figure 10. - 
The agitator shown in Figure 13 comprises a 

conical base part O. A central spindle or center 
post extends from the top of the conical base 
part 70 and terminates in a saucer-shaped dome 
72, the margin of which flares outwardly and 
downwardly and extends laterally around the 
axis of the agitator. This form of agitator is pro 
vided with two blades 73 which extend from the 
base part 70 and wind about the axis of the 
agitator in a counter-clockwise direction. The 
upper ends of the blades merge into the dome 72 
and they are there provided with cupped por 
tions 74 facing. in a clockwise direction. The 
cupped portions 74 tend to circulate the fluid and 
clothes in a clockwise direction during the oper 
ation of this agitator. 
The cross-sectional area of the blades 73 in 

creases as the upper end of the agitator is ap 
proached and because of this, the washing action 
progressively increases from the bottom to the 
top of the tub in which the agitator is mounted. 
Ordinarily this would cause excessive splashing 
of the top surface of the washing fluid. This ob 
jection is overcome by reason of the provision of 
the dome 12 which prevents such splashing while 
at the same time permitting the greatest amount 
of Washing action 
agitator. 
The foregoing description and the accompany 

ing drawings to which it relates, describes what 
might be termed the preferred modes of practic 
ing the invention. 

Having thus described my invention what I 
claim is: 

1. In a Washing machine of the type wherein 
a Washing element is mounted for oscillatable 
movement about a vertical axis substantially 
centrally of a tub containing clothes and washing 
fluid, an agitator comprising a body portion hav 
ing a disk-like base part mounted adjacent to the 
bottom of the tub with a hollow-inverted, sub 
stantially cone-shaped part projecting upwardly 
therefrom and upwardly-extending, fluid-impell 

to take place at the top of the 

2,228,057 
ing blades projecting outwardly from the surface 
of said body part, the outer marginal portion of 
each of said blades being substantially the same 
distance from the axis of the agitator through 
out their height and winding about the axis of 
the agitator in the same general direction, said 
blades having relatively small apertures for the 
passage of washing fluid and rubbing projections 
for rubbing and scrubbing the clothes. 

2. In a washing machine of the type wherein 
a Washing element is mounted for, oscillatable 
movement about an axis substantially centrally 
of a tub containing clothes and washing fluid, 
an agitator comprising a body. portion hav 
ing a vertically-disposed, cone-shaped mem 
ber with a disk-like member attached there 
to at the narrower end of the cone-shaped 
member, and upstanding, fluid-impeller blades 
extending outwardly from said cone-shaped 
member in the space between said members and 
Winding about the axis of the agitator in One 
general direction, the radial dimensions of said 
blades being generally inversely proportional to 
the diameter of said cone-shaped member for 
different elevations between the ends of the cone 
shaped member. . 

3. An agitator comprising a body portion hav 
ing a vertically-disposed, hollow, cone-shaped 
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member, a base comprising a shallow, truncated 
cone joined to said member at the lower end 
thereof and upstanding fluid-impeller blades ex 
tending outwardly from said cone-shaped mem 
ber in the space between said member and base 
and winding about the axis of the agitator in one 
general direction, the radial dimensions of said 
blades being generally inversely proportional to 
the diameter of the said cone-shaped member for 
different elevations between the ends of the cone 
shaped member. 

4. An agitator comprising a body portion 
formed of two hollow, oppositely-disposed, trun 
cated cones, said cones being rigidly connected to . 
each other and coaxially arranged, a plurality of 
liquid-impelling vanes winding about the axis of 
the agitator in one direction in the space be 
tween said cones, said vanes being secured to the 
outer surfaces of both of said cones and having 
radial dimensions generally inversely proportional 
to the diameter of said cones for different eleva 
tions between the ends of said cones. 
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