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The invention relates to means for circulating water or
other liquid in washing machines, dish washers, metallic
parts washers, hydrotherapy devices and other apparatus.

In the washing of clothes and the like, it is a known
fact that the washing action is produced by passing the
soapy water, or other cleaning liquid, through the clcthes.
Under present practice, washing machines are provided
with means for agitating the water, either by means of an
oscillating agitator within the tub, or by oscillating or
rocking the tub itself.

Such devices all produce substantially the same action,
that is, they cause the water to oscillate, or move back
and forth in the same path within the tub, and to a con-
siderable extent the clothes are moved back and forth
through the same path, with the movement of the water.

Thus the maximum efficiency of driving the water
through the clothes is not obtained, and furthermore the
continual movement of the clothes in the water causes
rubbing of the clothes against the tub, naturally resulting
in wear upon the clothes.

The present invention contemplates the provision of a
washing machine in which the tub itself remains station-
ary, and in which there is no agitator or other moving
part within the tub for producing movement of the water
therein.

The invention has also for an object, the provision of a
washing machine having means for continuously circu-
lating water in the same direction within the tub, so as
to continuously drive the water through the clothes in
the tub without producing undue movement of the clothes,

Another object is to provide a washing machine includ-
ing a tub with a propeller chamber beneath the tub, with
spaced discharge and inlet openings forming communi-
cation between the propeller chamber and the tub,

A further object is to provide such a washing machine

having filter means between the tub and the propeller .

chamber.

A still further object is to provide a washing machine
of the character referred to in which the liquid is comn-
tinuously discharged from the propeller chamber into

the lower portion of the tub in such manner that the ,

liquid circulates upwardly and cutwardly and then down-
wardly and inwardly and is returned to the propeller
chamber.

Another object of the invention is to provide a wash-
ing machine having no moving parts within the tub, in
which the water is continuously circulated in the form
of a horizontal ring the cross section of which is contin-
ually rotating.

A further object is to provide such a machine having
a tub provided with a curved bottom wall having spaced
perforate portions, and means for discharging liquid from
the propeller chamber onto imperforate portions of the
bottom wall located between said perforate portions.

The above objects together with others which will be
apparent from the drawings and following description, or
which may be later referred to may be attained by con-
structing the improved machine and operating it in the
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manner hereinafter described in detail and illustrated in
the accompanying drawings, in which:

Fig. 1 is a vertical, sectional view of a clothes washing
machine embodying the invention;

Fig. 2 a plan section of one-half of the washing ma-
chine, taken on the line 2—2, Fig. 1;

Fig. 3 a section of one-half of the machine, taken
on the line 3—3, Fig. 1;

Fig. 4 a fragmentary section taken on the line 44,
Fig. 1; .

Fig. 5 a fragmentary section taken on the line 5—5,
Fig. 2;

Fig. 6 a schematic view of a modification of the ma-
chine; and,

Fig. 7 a schematic view of another modified form of
the invention.

Although the invention is applicable to varicus appa-
ratus, including clothes washing machines, dish washers,
apparatus for washing metallic parts and the like, and
hydrotherapy devices, for the purposes of illustration the
invention is disclosed herein as applied to a clothes wash-
ing machine.

Referring now more particularly to the washing ma-
chine shown in Figs. 1 to 3, a substantially cylindrical
tub is shown at 10, having the concaved bottom wall 11
which may be, as best shown in Fig. 1, in the form of
an insert or false bottom attached at its upper, outer
perimeter to the side wall of the tub as by the peripheral
flange 12 and the annular flange 12’ carried by the side
wall of the tub.

This bottom wall 11 is in the form of a concaved annu-
Ius having the central opening 13, spaced above which is
mounted the horizontal platform 14 of somewhat greater
diameter than the central opening 13.

The platform 14 is rigidly supported in spaced position
above the curved bottom wall by the substantially V-
shape sheet metal members 15 which form therebetween
the discharge outlets 16 from the propeller chamber 17
to the interior of the tub 10. Closures 18 are fixed upon
the outer, angular edges of the V-shape members 15.
The platform 14 is raised above the terminal of the curved
bottom wall so as to hold the clothes above and at least
parily out of contact with the discharge passages 186.

Spaced, perforated portions 19 are provided in the
curved bottom wall 11, between which are located the
imperforate portions 20 opposite to the discharge open-
ings 16. An annular filter 21, of any suitable design,
may extend from the center opening 13 in the curved
bottom wall 11 to the flat bottom wali 22.

For the purpose of reducing swirling action of the
water, radial vanes 23 may extend downwardly from the
curved bottom wall 11 around the exterior of the filter 21.

A propeiler, indicated generally at 24, of any suitable
design, comprising a circular end wall 25 and radial blades
24, is iocated within the propeller chamber 17, the hub 27
thereof being fixed upon a drive shaft 28 journalled
through a suitable bearing 29 in the flat bottom wall 22
and provided with a pulley or the like, as indicated at 30,
for operatively connecting drive means thereto, such as
a belt from a motor or the like.

As best shown in Fig. 1, each blade 26 of the pro-
peller is offset inwardly at a point corresponding with
the lower sides of the discharge passages 16 and a ring
26’ is attached thereto.

A center post may be located above the platform 14,
as indicated at 31, and may be provided with the conical
base portion 32 for separating clothes placed in the tub
for washing, and for controlling the flow of the water.

If desired, a pipe or tube 33 may be located within the
center post 31, communicating at its lower end with the
propeller chamber 17 and having a valve 34, similar to
the conventional automobile tire valve, at its upper end,
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for the purpose of préventing formation of a partial vacu-
um-within the propeller chamber.
In the operation of the machine to wash clothes, the

articles to be washed are placed upon the curved bottom

wall ‘11 and platform ‘14, ‘and “water with "a -sufficient
amount of soap powder or ‘detergent is placed in the tub,
filling the propeller chamber and' the ‘space between the

curved false bottom 11 and the flat bottom 22,and filling

the“tub “to "any “suitable level, such for instance as indi-
cated at A in Fig: 1. ) :

Tt ‘should be “understood “that “the greatér the volume
of water placed in the tub, the less the action produced
by the propeller, and vice versa. It is “also pointed out

. that the propeller may be driven by 2 variable speed .

motor, or by ‘any conventional variable speed drive rireans
for the purpose -of increasing or decreasing the action of
the“water as desired. :

The propeller is then rotated at.proper speed, discharg-
ifig ‘watér radially from the ‘propellér chamber through
‘th discharge openings 16 onto the imperforate ‘portions
20-6f the cutved bottom “wall 11, the water circulating
upward and ‘thén inward and downiward, as indicated by
the “arrows in Fig. 1, passifig down’ through the perfora-
tiohs 19-'on " either side of  the imperforate .poitions 20,
and being ‘diawn through the filter 21 into the propeller
chamber and again discharged therefrom  through ‘the
radial ‘dischdrge-openings ‘16, ‘the  action being continuous
so lofig asthe propeller is opérated.

" The water within the tib being ¢irculated in this man-
tier “assumes the form of a hoérizontal annulus or Tring,
the cross séction of which is contirually rotafing in the
diréetion ‘of the arrows shown in Fig. 1 . ‘thiis continuously
driving ‘the water through the clothes, producing rapid
washing action without materially moving ' the ‘clothes
withif the tib. o

“The above arfangement has beén foiind in actual use
to 'produce Véry “satisfactory rfesults in”the washing of
clothes and the like. "Howéver, it has been found that

the “saffie’ principle ‘may be applied to -other apparatus,

such s’ dish Washers, washers for automotive parts and

“the " like, Hydrotherapy apparatus and other devices, by
slightly ‘modifying the means for circulating’ the water
ot other ¢leaning liquid.

“The improved washing machine above described may be
provided “with a conventional wringer, or may be used
in ¢onibitistion with a’spinner drier without requiring any
cHange in the construction, .

“In Fig. 6 is shown schematically the mannér in which

o thie ifivention iay be applied to dish washers and washers
for’ aitoinotive pafts or similar articles. In ‘this-embodi-

mignt ‘of the invention the center post is .dispensed with
and ‘fHe “platforin 17a is: perforated, -while the curved
bottom wail 11a'is imperforate throughout. The pro-
péller 24a is inverted, so that the circular end wall 254
thiéreof ‘is 16cated-at the bottom rather than at the top
- of thé propellér. - o
“Ti'this form of the invention-the water is continuously

~ circalated ‘outward from the propeller ¢hamber through

the discharge outlets 16a, circulating-outwardly-and up-

wirdly in the tub and thén downwardly and’ ‘inwardly, in
_ the diréction of the arfows shown in Fig.- 6, returning to
the propéller chamber through the perforate platform 17a.

‘Thé watét or othér cléaning liquid is thus continually
circulated-over substantially the entire lower. portion- of
the tub, thus producing ‘a rapid cleaning -action upon the
articles 1o¢ated theréin. - .

“In Fig. 7 is shown schématically another: modification
of the invention especially adapted .for use in’ hydro-
therapy apparatis. - In this émbodiment-of the invention
the  curved bottom wall 115 may be ilie same as-shown
in Figs. 1 to 5, having spaced perforate. portions’ with
intérvening imperforate ‘portions located opposite to-the
discharge outlets 16D. - :

The platform 175 is perforated in- the same: manner-as
the platform in Fig. 6, dnd the:propeller 245 differs from
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the propeller above shown and described in that the cir-

-cular ‘wall-25b thereof -is located intermediate-the -upper

and lower ends thereof.
" This form of the invention produces a double action

_of the water, discharging water from the lower portion of

the propeller through the discharge outlets 165. onto the
imperforate portions -of the curved bottom wall 115,
the water traveling outward and tpward and then inward
and ‘downward, as indicated by the arrows B in Fig. 7,’a
portion of the water returning to the propeller chamber
through the perforate platform 17b, and being -discharged
through' the ‘discharge passagés 16b by the upper portion
of the propeller, and the remainder-of the water-passes
downward through the perforate portions of the curved
bottom wall 11b ‘as indicated by the afrows C and re-
turns fo the lower portion of the propeller chamber, from
which it is again discharged through the discharge passages
165 by the lower portion of the propeller. s
‘In the forégoing déscription, ceftain terms “have "been
upsed ‘for brevity, cléarress and undéfstandig, “but no
uninecessary limitations #re to be implied théréfiom be-
yond the requiréments 6f the prior att, because ‘such ‘words
are used for déscriptive purposes Herein and. are intended
to be broadly constriied. ‘ o )
Moreover, the embodimeits of ‘the improved construc-
tion illustrated and ‘described herein”are by way-of -ex-
ample, “and the scope of the présent invention is- ot

. limited to the exact details of constriction.

‘Having now deséribed the invention or discovery, the
comistruction, - the ‘opération, ‘and use of preferred em-
bodiments thereof, and the advantageous new and useful
results obtained thereby; the néw and useful comstruc-
tions, and reasondble mechanical equivalents thereof-ob-
vious to those skilled in"tlie art, are set forth in the. ap-
pended claifis. : '

Tclaim: ’ o o ,

1. Apparatus of the character described comprising a
tub having side wall structure and a botfom wall, an insert
in the lower portion of the tub, said insert comprising a
horizontal platform of less area than the tub and spaced
above the bottom wall of the ‘tub, a concaved annular
wall extending from a point spaceéd below the peripheral
portion of said platform upwardly-and outwardly to the
side walls of the tub at a point spaced above said plat-
form, spaced downwardly and outwardly inclinéd closure -
miemibers extending from the periphery of the platform
to intérmiediate points on the concaved annular -wall and
défifiing discharge outlets therebetween, thére being spaced
gioiips of inlet openings in the concaved ‘annular wall .
béeyond and radially aligned with :said closure members,
the portions of the concaved annular wall tadially-aligned
with said discharge outlets being imperforate, there-being
a ‘propeller chamber between said platform and the-bot-
tom wall of the tub and within and extending above-and
below the inner perimeter of said concaved annular wall,
a “céntrifugal .propeller in said chamber, and-means-for
rotating the propeller. L

2. Apparatus of the character described comprising a
tiib having side wall structure and a bottom wall, an.in-
sétt in the lower portion. of the tub, said insert compris-
ing"a*hotizontal platform of less area than the tub-and
spaced above the bottom.wall of the tub,-a concaved: an-
mular Wall extending from a point spacéd below the
peripheral portion of said platform upwardly and ‘out-
wardly to the side walls of the tub at a -peint spaced
above said platform, spaced downwardly and-outwardly:
inclined closure members extending ‘from: the. periphery
of the. platform-to intermediate. points-on-the .concaved
annular wall and defining discharge outlets therebetween,
there being spaced groups of inlet openings in-the-con-
caved annular wall beyond and radially- aligned with-said
closure merhbers; the’ portions -of -the- concaved -annular
wall radially- aligned with said discharge outlets-being
imperforate,  there -being -a propeller -chamber between
said platform-and the bottom wall of the tub-and-within -
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and extending above and below the inner perimeter of
said concaved annular wall, a centrifugal propeller in
said chamber, said propeller having a2 horizontal end wall
located adjacent to the under side of said platform and
radial blades extending downwardly from said end wall,
and a ring connected to the outer edges of the blades
adjacent to the bottom of the discharge outlets, and
means for rotating the propeller.

3. Apparatus of the character described comprising a
tub having side wall structure and a bottom wall, an in-
sert in the lower portion of the tub, said insert comprising
a horizontal platform of less area than the tub and spaced
above the bottom wall of the tub, a concaved annular
wall extending from a point spaced below the peripheral
portion of said platform upwardly and outwardly to the
side walls of the tub at a point spaced above said plat-
form, spaced downwardly and outwardly inclined closure
members extending from the periphery of the platform
to intermediate points on the concaved annular wall and
defining discharge outlets therebetween, there being spaced
groups of inlet openings in the concaved annular wall
beyond and radially aligned with said closure members,
the portions of the concaved amnular wall radially
aligned with said discharge outlets being imperforate,
there being a propeller chamber between said platform
and the bottom wall of the tub and within and extending
above and below the inner perimeter of said concaved an-
nular wall, a centrifugal propeller in said chamber, and
means for rotating the propeller, a vertical tube cen-
trally located upon the horizontal platform and extend-
ing above the water line of the tub, the lower end of
said tube communicating with the propeller chamber, and
an air valve in the upper end of the tube.

4. Apparatus of the character described comprising a
tub having side wall structure and a bottom wall, an in-
sert in the lower portion of the tub, said insert compris-
ing a horizontal platform of less area than the tub and
spaced above the bottom wall of the tub, a concaved an-
nular wall extending from a point spaced below the pe-
ripheral portion of said platform upwardly and outwardly
to the side walls of the tub at a point spaced above said
platform, spaced downwardly and outwardly inclined
closure members extending from the periphery of the plat-
form to intermediate points on the concaved annular wall
and defining discharge outlets therebetween, radial walls
extending between the platform and the annular concaved
wall forming discharge passages communicating with said
discharge outlets, there being spaced groups of inlet open-
ings in the concaved annular wall beyond and radially
aligned with said closure members, the portions of the
concaved annular wall radially aligned with said dis-
charge outlets being imperforate, there being a propeller
chamber between said platform and the bottom wall of
the tub and within and extending above and below the
inner perimeter of said concaved anmular wall, a centrif-
ugal propeller in said chamber, and means for rotating
the propeller.
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5. Apparatus of the character described comprising a
tub having side wall structure and a bottom wall, an in-
sert in the lower portion of the tub, said insert compris-
ing a horizontal platform of less area than the tub and
spaced above the bottom wall of the tub, a concaved an-
nular wall extending from a point spaced below the pe-
ripheral portion of said platform upwardly and out-
wardly to the side walls of the tub at a point spaced above
said platform, spaced downwardly and outwardly in-
clined closure members extending from the periphery of
the platform to intermediate points on the concaved an-
nular wall and defining discharge outlets therebetween,
there being spaced groups of inlet openings in the con-
caved annular wall beyond and radially aligned with said
closure members, the portions of the concaved annular
wall radially aligned with said discharge outlets being im-
perforate, radial vanes extending downwardly from said
concaved annular wall at points between said groups of in-
let openings, there being a propeller chamber between said
platform and the bottom wall of the tub and within and
extending above and below the inner perimeter of said
concaved annular wall, a centrifugal propeller in said
chamber, and means for rotating the propeller.

6. Apparatus of the character described comprising a
tab having side wall structure and a bottom wall, an in-
sert in the lower portion of the tub, said insert COmpris-
ing a perforate horizental platform of less area than the
tub and spaced above the bottom wall of the tub, a con-
caved annular wall extending from a point spaced below
the peripheral portion of said platform upwardly and
outwardly to the side walls of the tub at a point spaced
above said platform, spaced downwardly and outwardly
inclined closure members extending from the periphery
of the platform to intermediate points on the concaved
annular wall and defining discharge cutlets therebetween,
there being spaced groups of inlet openings in the con-
caved annular wall beyond and radially aligned with said
closure members, the portions of the concaved annular
wall radially aligned with said discharge outlets being
imperforate, there being a propeller chamber between
said platform and the bottom wall of the tub and within
and extending above and below the inner perimeter of
said concaved annular wall, a centrifugal propeller in said
chamber having a horizontal wall intermediate the upper
and lower ends thereof, and means for rotating the pro-
peller.

References Cited in the file of this patent
UNITED STATES PATENTS

Re. 20,424 Rocke . _______ June 22, 1937
764,613 Moreland ______________ July 12, 1904
1,382,117 Opocensky ____________ June 21, 1921
1,422,547 Doman _______________ July 11, 1922
1,902,165 Hansen _______________ Mar. 21, 1933
2,250,315 Rocke . ____________ July 22, 1941
2,336,127 Rocke . _______.__ Dec. 7, 1943



