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8 Claims. (Cl. 68-134) 
The invention relates to an agitator and drive 

connection thereto which agitator is suitable for 
Washing machines and the like. 
The chief object of this invention is to provide 

a drive connection to an agitator element of the 
type wherein the same is of a material held to 
gether and in form by compression; in other 
Words, skin tension. Such a material is glass but 
same is not the only one for plastics, broadly 
Speaking, are similar thereto. 
The chief feature of the invention consists in 

driving an agitator of this particular type of 
material in such a manner that the driving force 
is applied as a compression aid and opposes cen 
trifugal force tension stresses induced in the 
agitator by rotation thereof. 
A corollary feature of the invention consists 

in driving Such an element from the lower side 
interiorly of the outer periphery thereof and 
more particularly immediately adjacent said 
periphery and immediately adjacent the base of 
said agitator. 
By way of explanation for more than ten years' 

strenuous efforts have been made to successfully 
Solve the problem of utilizing a glass agitator in 
a washing machine. This problem has defied 
Solution until the present invention has been 
perfected, failures being primarily attributed to 
a lack of recognition of the material stresses and 
limitations involved and present success being 
predicated upon the compensating application of 
forces to the agitator and this through the broad 
application of the structural arrangement here 
in before recited as a corollary feature. 
Other objects and features will be more fully 

described hereinafter. 
The full nature of the invention will be more 

fully understood from the accompanying draw 
ing and the following description and claims. 

In the drawing, 
Fig. 1 is a central sectional view of an agitator 

for a Washing machine and the like, and a drive 
therefor, same embodying a representation of 
the in Vention, the tub bottom being shown in 
Section. 

Fig. 2 is a bottom plan View of the agitator 
element. 

Fig. 3 is a top plan view of the driver element 
and driving shaft. 

Fig. 4 is a view similar to Fig. 1 and of a modi 
fied form of agitator drive and its support. 

In the drawing ?o indicates the bottom of What 
is known as the tub of a conventional washing 
machine, if indicates a side wall thereof, f2 in 
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which projects an agitator drive shaft i3 which 
may rotate or oscillate as determined by the type 
of power applied to shaft 3 and Such a shaft 
may rotate a plurality of revolutions in one di 
rection before reversing and rotating a plurality 
of revolutions in the Opposite direction or may 
rotate in One direction a partial revolution and 
then reverse, and rotate a like or different amount 
in the reverse direction, etcetera. These various 
driving actions of the shaft 3 are well known in 
the washing machine art. 
The shaft 3 is suitably and rotatably sup 

ported in the bearing f4, usually riveted at 5, 
and Welded at 6 to the tub bottom. The mem 
ber 4 extends upwardly into the tub bottom and 
is externally threaded as at 7 to receive a gland 
nut, or the like, 8 for retaining packing 9 about 
the shaft 3 for water sealing said shaft in the 
bottom of the tub. 
The upper end of the shaft is grooved as at 

20 and a frusto polygonal member 2? having the 
aforesaid external surface 22 and the cylindrical 
bore 23 therethrough is provided with a keyway 
24 and in the same and in the shaft groove 20 
is mounted the key 25, Hence, member 2 moves 
With the Shaft 3. 
The driver element of the embodiment selected 

for illustration or exemplification of the inven 
tion is a metal plate 26 having at its outer pe 
riphery edge a rim. 27. This rim is rigid and of 
the polygonal outline, as shown more particularly 
in Fig. 3. The plate portion 26 centrally is di 
rected upwardly and this tubular upper portion 
28 is of peripheral interior outline having a for 

5 mation complementary to the external forma 
tion of the member 2. Hence, when the driver 
26 is telescoped upon the member 2, it seats 
thereon by gravity and other gravitation forces 
transmitted thereto, and said driver is so sup 
ported that the plate portion 26 in the movement 
of the shaft 3 clears the bottom of the tub. In 
connection with Water seals and bearing lubrica 
tion, et Cetera, various forms thereof may be in 
corporated. It will be noted in this embodiment 
of the invention the driving power is applied 
Centrally to the driver element and is transmitted 
to the driving rim 27. 
The agitator element selected for illustration 

and exemplification of the invention is a glass, 
inWardly and upwardly tapered tube 30 closed 
at its upper end 3 in the particular illus 
tration. This end, however, may be open for cer 
tain applications of the invention, since it is well 
above the normal water line of the tub, the same 

dicates a central opening in the bottom through 55 being indicated by the letter W, and dotted line in 
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Fig. ... The lower end of this closed tube 30 is 
flared outwardly and downwardly as at 32, form 
ing a laterally and outwardly extending portion 
33 that terminates in a downwardly directed skirt 
portion. 34. The lowerface 35 of this downwardly 
directed portion. When the agitator is associated 
with the driver has clearance of the desired mini 
num amount between it and the tub bottom ). 
Adjacent the portion 34-35 and appreciably 

remote from the central axis of the agitator and 
on the underface of the portion 33 is a peripheral 
collar or flange portion 36, herein shown extend 
ing downwardly from said portion 33 and termi 
nating in a face 31, that, relative to the face 35, 
is at a higher elevation. The exterior of this 
portion 36 is polygonally outlined as at 38 and 
has the same number of side faces as the rim 27, 
‘and is engaged by the interior Surface of Said rim 
when the agitator is seated on the driver. Fol 
production purposes, the interior surface of the 
driven flange 36 is circular, as indicated as at 39. 
The agitator is provided with a plurality, and 

usually three, outwardly and radially directed 
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vanes 40 that have upwardly directed extensions 
4. Between these three Vanes may be positioned 
Subsidiary vanes and the external surface of the 
tube 30 and portions 33-32 may also be suitably 
formed. The interior, however, is preferably 
Smooth. 
When the agitator is of glass, the same is 

formed by press molding and inherent in such 
molding the agitator has set up therein compres 
sion strains, various parts of the agitator being 
held together by skin tension in the form of such 
compressive strains. An article of this character 
has, comparatively speaking, a very low tensile 
strain accommodation. Hence, a centrally posi 
tioned drive applied at or near the axis of such an 
article imparts its driving force in a direction 
to tear apart the article and this is intensified 
by the effect of centrifugal force set up in the 
article incident to its rotation. 
The foregoing is inherent, whether the drive be 

applied at the top of the agitator near the middle 
thereof or near the base thereof, the more critical 
conditions being in the Order named. 
The present invention, it will be quite ap 

parent, as exemplified by Fig. 1, applies power 
near the base of the agitator and at Or Con 
siderably below the horizontal plane through the 
center of gravity of said agitator. It also will be 
apparent that the entire weight of the agitator 
is carried by the driver and the face 37 resting 
on the upper face of the base 26 constitutes the 
support; such clothes or the like, that may be 
supported by the agitator also have their Weight 
imposed and supported as aforesaid. Inasmuch 
as the rim 27 is of metal and has considerable 
tensile strength, it has a tendency to resist any 
tendency of the portion 36 to expand outwardly 
under the action of centrifugal force exerted 
upon all parts of the agitator. The comparative 
spacing distance between the face 37 and the face 
35 of the agitator is relatively close but this may 
be varied as may be found expedient or desirable. 
For clearness in illustration, however, herein. Some 
distance or spacing is illustrated. 
The driving force, it will be quite apparent, by 

reason of the telescopic association with the agi 
tator being nested in the driver and the telescopic 
association being adjacent the periphery of the 
agitator and being immediately adjacent the base 
thereof and hence at or below the center of grav 
ity of the agitator, has a resulting effect such that 
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2,318,759 
forces Set up in the agitator and hence, com 
pensate therefor so that destruction of the agi 
tator due to driving strains or centrifugal strains 
is eliminated and reduced. 
This constitutes the positive solution of a 

problem that has been before the washing ma 
chine industry by way of example for more 
than ten years and which is now solved by this 
construction. 

Reference now will be had to Fig. 4 wherein 
a modified form of drive is illustrated solely for 
the purpose of illustrating a second application 
of the invention, it being understood the essen 
tial features of the basic invention are retained 
in this embodiment and as will be apparent from 
a Comparison of FigS. 1 and 4 for the agitator 
elements may be identical. The drive element 
is slightly modified and the drive shaft and its 
Support aire also modified. 

Specifically, the driver has an upwardly di 
rected tubular extension, herein indicated by the 
numeral 5), and the same terminates in an in 
Wardly directed portion 5 topped by the frusto 
polygonal portion 28. A corresponding exteriorly 
surfaced member 2F is keyed as at 25 to a shaft, 
3 at the upper end f3a, thereof, herein shown 

slightly reduced in diameter. The tub bottom 3 
has, in this form of the invention, attached there 
to as aforesaid, the collar portion f f l and rigid 
therewith is the tube 60 that extends upwardly 
and envelopes the elongated portion of the shaft 
f 3. This tube, as shown at its upper end, ter 
minates above the Water level W and the shaft 
also extends thereabove. 
At the upper end of the tube 60 and between 

it and the Shaft, is a Suitable bearing 6. At 
the lower end of the tube and between it and 
the shaft is another bearing 62, hence the shaft 

3 is supported in fixed vertical relation. If 
desired, there may be interposed between the 
tubular portion 50 and the tube 60 what is called 
a soap and Water bearing i0. Any other desired 
kind or number of bearings may be included, 
The purpose of illustrating the embodiment 

represented by Fig. 4 is to show the application 
of the basic invention to a second generally well 
known type of Washing machine drive structure. 

It is to be noted that in both forms of the 
invention the drive connection between the power 
or driver and the agitator element is immediately 
adjacent the periphery of the latter so that 
should there be slight inequalities between the 
rim 2 and the flange 36 at the face 35 and end 
34 of the agitator, such inequalities are not un 
duly multiplied or emphasized as is apparent 
Will be the case if the drive were close to the 
axis of rotation of the agitator. Herein for pur 
pose of illustration, the complementary polygonal 
formations are shown hexagonal in outline. 
They may be of any other desired outline and 
not necessarily confined to a regular polygonal 
outline, although the latter is preferred because 
Of the inherent balance relation that thus results, 
The purpose of either embodiment is to take 

advantage of the principle that glass items are 
Set up under a compression strain and in driving 
from near the external edge of the agitator, the 
driving force is encouraging and helping this 
compression strain rather than attempting to 
destroy it by applying the pressure torque and 
Strain in the interior of the agitator near the 
center thereof. When this strain is applied at 
the interior near the center, regardless of whether 
it is through the top or the bottom of the shaft, 

the forces applied in driving oppose centrifugally 75 the driving force is Working directly against 
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the natural tendency of a piece of glass, because 
it is set up under such a compression strain. 
Hence, the driving force is not only working 
against this strain, but in Working against it, is 
dissipating a large amount of the real Strength 
to the glass article by helping to relieve or elimi 
nate this surface compression strain that 
strengthens the piece of glass itself. The out 
ward thrust of the centrifugal action of any 
agitator has a tendency to Work against and 
fight this surface compression Strain. Hence, 
this present driving force opposes and partially 
neutralizes this centrifugal force Which normal 
ly helps to break down a lot of the strength of 
the glass agitator. 
While the invention has been illustrated and 

described in great detail in the drawing and 
foregoing description, the same is to be con 
sidered as illustrative and not restrictive in chair 
acter. 
The Several modifications described herein as 

well as others which Will readily suggest then 
selves to persons skilled in this art, all are con 
sidered to be within the broad Scope of the in 
vention, reference being had to the appended 
claims. 

The invention claimed is: 
1. An agitator of molded frangible material 

such as glass and the like, including an upwardly 
extending central tubular portion and an out 
wardly directed continuing flange portion at the 
tubular portion lower end, the Outer Surface hav 
ing suitable vanes and the like, a downwardly 
directed skirt portion at the periphery of the 
flange portion and forming thereWith a lower 
chamber, and a driving portion extending into 
said chamber and downwardly from the lower 
face of the flange portion adjacent the skirt por 
tion and having an external polygonal-like Outer 
face spaced from the interior surface of the 
skirt, the skirt and driving portions having cen 
ters substantially coincident with the central 
axis of the tubular portion, all portions being 
integral. 

2. An agitator as defined by ciaim 1, character 
ized by the lower face of the driving portion 
lying above the plane of the lower face of the 
skirt portion. 

3. A combination drive arrangement for an 
agitator including an agitator element of frangi 
ble material and having a rim and provided with 
a driving flange adjacent said rim and spaced 
therefrom and forming therewith a groove in 
the base of the element, a driver and agitator 
element Support positioned centrally within the 
element and including an outwardly directed 
plate portion with an upwardly directed rim 
adjacent its outer periphery and seatable in the 
groove, the inner face of the driver rim and the 
outer peripheral face of the driving flange having 
complementary, noncircular interfitting confor 
mations for driving purposes, the element being 
operatively supported by said driver, a driving 
shaft extending upwardly above the lowest plane 
of the driver and having an axis coincident with 
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the longitudinal centers of the element and driv 
er, and a driving connection coaxial with and 
adjacent said axis and between said driver and 
shaft. 

4. A combination as defined by claim 3, char 
acterized by the agitator having an elongated, 
upwardly directed imperforate tubular central 
portion with a closed upper end and the driver 
including an upwardly directed shorter tubular 
central portion nestable therein, the driving con 
nection between the shaft and driver being at 
the upper end of the shaft within the tubular 
portion. 

5. A combination as defined by claim 3, char 
acterized by the agitator having an elongated, 
lupwardly directed imperforate tubular central 
portion with a closed upper end and the driver 
including an upwardly directed shorter tubular 
central portion nestable therein, the driving con 
nection between the shaft and driver being at 
the upper end of the shaft within the tubular 
portion and immediately adjacent the lower end 
of the agitator element central tubular portion. 

6. A combination as defined by claim 3, char 
acterized by the agitator having an elongated, 
upwardly directed imperforate tubular central 
portion. With a closed upper end and the driver 
including an upwardly directed shorter tubular 
central portion nestable therein, the driving con 
nection between the shaft and driver being at 
the upper end of the shaft within the tubular 
portion and immediately adjacent the upper end 
of the agitator element central tubular portion. 

7. A container bottom having an aperture 
therein, defined by an upWardly extending tubu 
lar portion of appreciable length and a com 
ination as defined by claim 3, the agitator there 

of having an elongated upwardly directed in 
perforate tubular central portion with a closed 
end, the driver including an upwardly directed 
shorter tubular central portion nestable therein, 
the driving connection of said combination be 
ing at the upper end of the driver tubular por 
tion and Within the agitator central tubular por 
tion, the shaft extending upwardly through said 
aperture and container bottom tubular portion, 
the top of the latter being positioned within the 
agitator element central tubular portion, a soap, 
and water bearing between the driver tubular 
portion and container bottom tubular portion, 
and a shaft bearing between the shaft and the 
container bottom tubular portion. 

8. In combination a centrally supported rotat 
able driver having an upwardly directed rim-like 
perimeter of polygonal-like outline, and an agi 
tator element of frangible material and includ 
ing means forming a groove in its lower face to 
receive said rim, the innermost Wall of said groove 
conforming to the rim interior outline and en 
gageable by the inner face of the rim, the ele 
ment resting upon said driver adjacent the rim 
and being rotatable through the aforesaid en 
gageable face and Wall. 

HENRY HAYS CRIMMIEL. 


