
2,470,140 
2 Sheets-Sheet 

RSSONNNASSOS SENNSYNSS) 

P. CASTNER 
WASHING MACHINE HAVING ROTATABLE TUB WITH 

G. 

UPPER AND LOWER DISCHARGE MEANS 

Filed Dec. 21, 1945 

May 17, 1949. 

No.. 
SN sayStaS 

George PCASTNER 

ZZZZZ 
I 

47 

ZZ Z2 
(2 

  

  

    

  

  



May 17, 1949. G. P. CASTNER 2,470,140 
WASHING MACHINE HAVING ROTATABLE TUB WITH 

PPER AND LOWER DISCHARGE MEANS 2 Sheets-Sheet 2 
Filed Dec. 21, 1945 

  



Patented May 17, 1949 

UNITED 

2470,140 

STATES PATENT OFFICE 
2,470,140 

wASHING MACHINE HAVING ROTATABLE 
TUB, WTH 
CHARGE MEANS 

UPPER AND LOWER, DS 

George P. Castner, Webster City, Iowa, assignor 
to Solar Corporation, Milwaukee, Wis., a cor 
poration of Delaware 

Application December 21, 1945, Serial No. 636,304 
(C. 68-23) 5 Claims. 

1. 
This invention relates generally to improve 

ments in washing machines and more particu 
larly to improvements in means for disposal of the 
wash and rinse water or liquid and accumulated 
sedimentary material or dirt from such ma 
chines. 
The invention particularly aims to improve that 

type of machine, ordinarily used domestically, 
wherein the clothes are washed and rinsed by an 
agitating action of any kind and are then dried 
centrifugally, leaving the clothes in a so-called 
damp-dry condition. For the centrifugal ex 
traction of the Washing and rinsing water, or 
liquid, from the clothes it is customary to emi 
ploy a perforated basket or container for the 
clothes, through the perforations of which con 
tainer the liquid can escape as the container is 
Spun. It is, of course, necessary in such case to 
operate the perforated container within an outer 
tub so that the Water or liquid will be confined, 
but in this case there is a waste of Water since the 
water surrounding the container within the tub is 
of no benefit to either Washing or rinsing opera 
tions. 
siderable, since the waste zone extends entirely 
around the container. 

In accordance with my invention, and as an 
important object thereof, I provide a machine 
having an imperforate tub used to hold both the 
clothes and the entire volume of Wash or rinse 
water or liquid So that a materially smaller quan 
tity of water is required for a given amount of 
clothes. The same tub is also used as an ex 
tractor, being spun to eject the water by cen 
trifugal force upwardly and outwardly from the 
tub, so that the clothes may be also dried with 
out use of a perforated tub or liner for the pur 
pose. 
The use of an imperforate tub for this purpose, 

however, brings up the problem of the disposal 
of the sedimentary deposit which accumulates as 
washing operations proceed. This sediment, 
composed of sand, extracted dirt and Such heavy 
foreign particles, ordinarily escapes through the 
perforations in a perforated tub during the Washi 
ing operation or as it is Spun during extraction, 
but in the imperforate tub must be drained off 
or disposed of in some other fashion since it ob 
viously will not work up through the clothes, and 
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to make it impractical, and such a valve as well is 
quite expensive to manufacture. 
A further and important object of my present 

invention, therefore, resides in the provision of 
practical, simple and efficacious means for dis 
posal of the sediment from an imperforate tub 
as used for both washing and centrifugal extrac 
tion, and in which the positive and complete dis 
posal of accumulated sedimentary depositS Oc 
curs as a concomitant of the Spinning during ex 
traction, without attention on the part of the 
operator. 

Still another object is to provide a machine of 
this nature having means for effectively dispos 
ing of the scum or suds which accumulates on 
the surface of the Water during the Washing oper 
ation, and thus preventing this material from Set 
tling upon and sifting through the clothes as the 
water is extracted, as ordinarily happens. 
The foregoing and other more detailed ob 

jects and advantages of my invention will be dis 
closed in the course of the following specification, 
reference in which is made to the accompanying 
drawing, wherein: 

Fig. 1 is a vertical, diametrical sectional view 
through the upper portion of a washing machine 
embodying my invention. 

Figs. 2 and 3 are similar sectional detail views 
of lower portions of the washing and spinning 
tub, showing two modifications of sediment dis 
posal valves in accordance with my invention. 

Fig. 4 is a horizontal sectional view of the ma 
chine along the line 4-4 in Fig. 1. 

Fig. 5 is a horizontal section taken Substan 
tially along the line 5-5 in Fig. 1. 

Referring now more particularly and by refer 
ence characters to the drawing, A designates a 
base frame upon which the washer proper, com 
prising an Outer Casing or stationary tub B, an 
inner rotatable or washing and spinning tub C, 
and agitator D, are mounted and supported. The 
base frame A includes a top member or spider to 
upon which the tub B, or casing as it will be 
hereinafter called, is supported, and further has 
an upright, centrally located bearing if through 
which is journaled and supported means for spin 
ning the tub C and operating the agitator D. 

50 
be expelled with the Water, in this type of con- . 
struction. The use of a drain valve, and accom 
modating its opening and closing operations to 
the spinning action of the tub introduces me 
chanical and operational difficulties So great as 55 

The base frame may further as usual Support a 
motor or engine and transmission, none of which 
are shown by which these parts are operated. 
The tub C has a generally cylindrical wall 2 

formed at the top with an opening 3 to receive 
the clothes and water. The bottom 4 of this tub 
is somewhat bowl-shaped and slopes inwardly 
and is fastened, as by screws 5, to an annular 
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upstanding rim is upon a base plate or bottom 
member 7. This base plate has an upwardly 
cupped center portion 8 which is in turn formed 
with a reduced tubular upward extension 9, and . 
said center of the base plate is secured by cap 
screws 20 to the enlarged upper endi 2 f of a tubu 
lar shaft 22 or sleeve journaled through anti 
friction bearings suitably located in the bearing 

. The shaft 22 and the tub may be rotated at 
high speed, when required, by the motor or oper 
ating mechanism in the bottom of the machine. 
The agitator D has a tubular center portion 23 

which is placed over the extension f 9 of the tub 
base and the agitator is attached to and sup 
ported on a shaft 24. This shaft 24 depends 
through the tubular tub drive shaft 22 and may 
be oscillated or otherwise operated to cause wings 
or fins 25 upon the agitator to agitate and wash 
the clothes placed in the tub, in the usual manner. 
It will be noted that the lower skirt portion of the 
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20 agitator's hollow center portion 23 is belled or 
flared out in a downward direction, as designated 
at 26, and that the outer lower rim 27 thus formed 
upon the agitator stands some distance above the 
center portion of the tub botton. 
. The upstanding rim 6 of the bottom plate 
of the tub forms a shallow, annular sediment trap 

25 

28 at the bottom, center of the tub. Sedimentary . 
material will be guided into this trap 28 by the 
inwardly and downwardly sloping bottom 4 of 
the tub and to facilitate the flow of such material 
into the trap I provide, in the construction here 
shown, a rim member 29 which is secured around 
the inner margin of the tub bottom where it is 
fastened to the aforesaid rim 6, and which is 
held in place by the screws 5. As clearly shown 
this rim member 29 extends inwardly as at 30 
beyond the rim 6 and thus overhangs the Outer 
marginal portion of the sediment trap. It should 
here also be noted that while the rim 2 of agi 
tatorskirt 26 is spaced above the rim. 29, to permit 
the movement of sediment into the trap 28, the 
rim of the skirt extends radially Outwardly be 
yond the inner edge of the rim 29 to thereby effec 
tively cover the trap and prevent articles being 
washed from moving down into the trap. Such 
moving is further prevented by the fact that the 
agitator is of the oscillating type wherein the 
vanes 25 produce a toroidal current which sweeps 
the articles outwardly over the rim 27 and thence 
upwardly in a general direction away from the 
trap, while the heavier sedimentary material finds 
its way inwardly down over the rim 29 to the trap. 
One or more openings or outlets 3 are formed 

radially outward through the rim 6 and are here 
shown as two in number located at diametrically 
opposite points, and communicating with the 
sediment trap 28, and disposal tubes. 32 are Se 
cured at one end in said outlets. These tubes 
extend first outwardly and then upwardly from 
the outlets 3 and pass up along Öpposite sides 
of the tub, to which sides the tubes are secured 
in any suitable manner. The tubes terminate at 
their open upper ends 33 some distance below the 
top of the tub and, as will be noted in Fig. 1, the 
tubes also incline outward toward their upper 
ends. 
The tub wall 2 is provided with upwardly ex 

tending, inwardly opening grooves or channels 
34 and as here shown these are formed by up 
wardly flaring outwardly pressed flutes or corru 
gations 35. The channels 34 open at upper ends 
Stoutwardly from the tub, below its upper edge 
and two of the flaring flutes serve as convenient 
anchorages for the tubes 32 as seen in Fig. 1. 
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4 
Also as clearly shown therein the upper ends of 
the tubes 32 fall below the upper ends 36 of the 
channels. 
The casing B may be either square or round, 

or any other desired shape, in plan, and has up 
standing walls 37, and a bottom 38 which rests 
upon the frame A. The bottom 38 has a large 
central opening 39 allowing access from beneath 
to the tub bottom and adjacent parts, and this 
opening is defined by an upstanding neck 40 
which terminates some distance below the tub. 
An annular splash shield 4 f is secured to the 
underside of the base plate 7 and overhangs the 
neck 40 to prevent water from entering opening 
39. The casing bottom 38 slopes outwardly from 
the neck 40 to the walls 3 and adjacent one wall 
there is provided a drain 42. 
The casing further has a top 43 provided with 

an opening 44 for an obvious purpose, and it will 
be evident that the casing may not only serve as 
means for collecting water extracted from the 
clothes, but may be neatly shaped and finished 
to act as the exterior trim for the upper part of 
the machine. 

In the operation of the machine as thus far 
described, it will be apparent the clothes and 
washing liquid or water may be placed in the tub 
C and washed by Operation of the agitator D in 
the usual fashion. All of the liquid is contained 
within the tub and there is no waste or inactive 
liquid as there is where a perforated container 
or liner is used, within an outer stationary tub. 
When the washing is completed the tub C is spui. 
rapidly and the centrifugal action then extracts 
the water from the clothes leaving them in what 
may be called a damp-dry condition. In this 
process the water swirls outwardly and upwardly 
and emerges from the open upper ends of the 
channels 34, while the clothes are pressed out 
wardly and downwardly along the lower and outer 
interior of the tub. The same action Cccurs as 
the clothes are rinsed and the rinsing liquid ex 
tracted. As the water leaves the tub C it, of 
course, accumulates on the bottom of the casing 
B from whence it is disposed of through the 
drain 42. 
During the washing operation the heavy Sedi 

mentary material which is removed from the 
clothes naturally settles to the bottom of the tub 
and due to the slope thereof, works its way down 
over the rim member 29, under the skirt 26, and 
into the sediment trap 28 as above set forth. As 
the tub C is then spun to extract the water, this 
trapped sediment and the water up to the level of 

5 the top of the sediment trap, is prevented from 
whirling upwardly and outwardly with the rest of 
the liquid from the tub by the inwardly project 
ing overhanging rim. 29. Instead, this trapped 
sediment and water is caused, by centrifugal force, 
to escape through the outlets 3 and to be forcibly 
ejected upwardly and outwardly through the 
tubes 32 into the casing B and to be disposed of 
along with the extracted water through the drain 

-, 42. Thus it will be seen that the sediment is dis 
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5 posed of as effectively as with the perforated spin 
ning container, without use of a complicated or 
troublesome drain valve in the tub C, and without 
any attention on the part of the operator. 

Referring to Fig. 5, it will be noted that the in 
ner upright margin of the rim 6, which is in 
effect the margin 28 of the sediment trap 28, is 
oval in shape or elongated on an axis coinciding 
with the diametrically opposed outlets 3. The 
effect of this shape of the trap is to cause the 
material to work toward the Outlets 3 so that the 



5 
material will be completely expelled when the 
tub is spun. Also during the washing operation there col 
lects a scum and suds on top of the water which 
contains considerable dirtin suspension, and with 
out some means to dispose of this scum it will 
have a tendency to settle on and sift into the 
clothes as the water is swirled from the tub in 
the drying operation. For this purpose I provide 
a de-scumming means which comprises an annul 
lar, upwardly and inwardly curving member or 
baffle 45 which is secured in any suitable manner 
by its outer lower edge 46 to the inside of the tub 
wall 2 some distance below the opening 13. The 
inner, upper margin 47 of this member 45 is 
rolled to present a smooth edge and the member 
is profusely perforated as indicated at 48. The 
clothes and water may be readily placed in the 
tub without interference from the member 45 and 
the washing and rinsing operations may proceed 

0 

15 

20 
likewise without any trouble on this score, it . 
being noted that the water level in the machine 
will be substantially even with the upper inner 
edge of the member 45. 
As the extraction is started, however, the curva 

ture of the inner lower Surface of the member 
45 will guide the clothes downwardly as indicated 
by the solid line arrows in Fig. 1, while the swirl 
ing of the surface water outwardly and upwardly 
as indicated by the broken arrows will cause the 
Scum and Suds atop the Water to be carried out 
through the perforations 48 and out through the 
channels 34 instead of settling onto the clothes. 
As the water is put in motion by the spinning tub 
the tendency of the center of the water mass to 
settle might cause some of the scum to work down 
along the bell-like skirt 26 of the agitator and 
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thence to work into the clothes, but to prevent 
this perforate this skirt as indicated at 49. The 
scum may then fall through the openings 49 into 
the sediment trap 28 for removal therefrom by the 
action previously described. 
In lieu of the tubes 37 for carrying off the sedi 

mentary material, and which tubes must neces 
Sarily extend above the water level in the tub as 
they are here shown, I may provide Spring loaded 
or weighted valves for closing the sediment trap 
outlets 3 as seen in Figs. 2 and 3. Such valves 
will normally close the outlets so that the water 
will be kept in the tub. - 
As shown in Fig. 2 one form of spring loaded 

valve for this purpose may comprise a weight 50 
pivotally attached at 5 to a lug 52 upon the outer 
edge of the base plate so that a valve disk 53 
carried by or formed on the weight may close 
against the outer end of the adjacent outlet 3f. 
A retractile coil spring 54 is stretched between 
the lower end of the weight 50 and a lug 55 be 
neath the plate 7 and this spring will normally 
urge the valve disk tightly to its seat to close the 
outlet as required. However, whien the tub C 
is set to spinning the centrifugal force will cause 
the weight 50 to swing outward, while overcoming 
the tension of the Spring 54, and so will open the 
outlet for the discharge of accumulated sediment 
out into the bottom of the casing B. 
The valve Of Fig. 3 is similar in that it com 

prises a similarly pivoted weight 56 and a valve 
disk 5. The weight 56 is, however, supported 
outwardly and downwardly from its pivot 58 so 
that it holds the disk in place to close the outlet 
3 by gravity alone. The opening operation of 
Course here also occurs automatically when the 
tubis spun. 

Obviously the tub C need not have a separate 
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bottom plate such as here indicated at T in order 
to form the sediment trap 28. It is only necessary 
to appropriately form the tub bottom itself to 
provide a central depression in which the Sed 
iment may collect in order to carry Out my in 
vention. Also the flutes or corrugations 35 are 
not necessary to the extraction of the water from 
the imperforate tub since the extraction may be 
accomplished merely by appropriately forming 
the tub walls themselves. The fluted formation 
of the tub walls does, however, work out effec 
tively with the de-skimming member 45. 

It is understood that suitable modifications may 
be made in the structure as disclosed, provided 
such modifications come within the spirit and 
scope of the appended claims. Having now there 
fore fully illustrated and described my invention, 
what I claim to be new and desire to protect by 
Letters Patent is: 

1. In a washing machine having a tub adapt 
ed to receive liquid and material to be washed 
and to be spun to centrifugally extract the liquid 
from the material, the tub being provided with a 
recess in its bottom to accumulate and trap sedi 
mentary material during the washing operation 
and said recess having at least one outlet in its 
outer wall to discharge such trapped material 
centrifugally as the tub is spun, and the said re 
cess being so shaped that such outlet will be 
spaced further from the axis of rotation than 
other parts of the wall whereby the trapped sedi 
mentary material will work from opposite sides 
toward said outlet by centrifugal action. 

2. In a washing machine having a tub adapt 
ed to receive liquid and material to be washed 
and to be spun to centrifugally extract the liquid 
from the material, the tub being provided with 
a recess in its bottom to accumulate and trap 
sedimentary material during the Washing oper 
ation and said recess having oppositely located 
outlets for centrifugally discharging trapped ma 
terial from the recess as the tub is spun, and 
said recess being elongated on an axis coinciding 
with a line through the outlets whereby trapped 
material will work toward said outlets by cen 
trifugal force and the recess will be fully emp 
tied of material. 

3. In a washing machine, a housing, a tub 
mounted in the housing for rotation about a 
Substantially vertical axis, said tub having an 
imperforate side wall which tapers downwardly 
so that when rotated at high speed centrifugal 
action will cause the liquid content of the tub 
to move upwardly along the interior surface of 
the tub wall and be discharged over the upper 
end thereof into the housing, said tub being pro 
vided at its bottom end with a generally circular 
sediment receiving chamber, and tubular mem 
bers extending outwardly from the sediment re 
ceiving chamber and thence upwardly along the 
outside of the tub to centrifugally discharge sedi 
mentary material from the receiving chamber in 
dependently of the centrifugal discharge of liq 
uid within the tub up and over the upper edge 
of the wall thereof. 

4. In a washing machine, a rotatable tub have 
ing an imperforate upwardly flared side wall op 
erative, when rotated at high speed, to centrifu 
gally discharge the fluid content of the tub up 
Wardly along said wall and thence outwardly over 
its upper edge, Said wall having an inwardly 
dished bottom portion terminating in a depres 
sion forming a sediment trap, and a tube con 
nected at its inner end to the sediment trap 
and extending outwardly and upwardly there 



2,470,140 
7 

from to discharge sedimentary material from the . 
trap independently of the upward and outward 
centrifugal discharge of the main body of fluid 
along and over the tub wall. 

5. In a washing machine, a tub for containing 
liquid and material to be washed and mounted 
for spinning to discharge the liquid centrifugally, 
said tub having upwardly flared side walls which 
will cause the centrifugal liquid to move up 
wardly therealong for discharge from the upper 
end of the tub, said side walls curving inwardly 
at their lower ends and terminating in an annu 
lar recess adapted to receive liquid and sedimen 
tary material during the washing operation, a 
circular flange extending inwardly Over the outer 
part of the recess to produce a horizontal separa 
tion of liquid during the spinning of the tub 
whereby the main body of liquid adjacent there 
to will be deflected upwardly and whereby the 
liquid and sediment below the inner edge of the 
flange will be restricted to the space in the recess 
below the level of the flange, means for prevent 
ing materials being washed from entering the 
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8 
recess with the sediment, and means for cer 
trifugally discharging the contents of the recess 
independently of the main upward discharge 
of liquid from the tub. 
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