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[57] ABSTRACT

A washing machine of the type including a cylindrical
drum rotatable in at least one direction about a hori-
zontal axis, a pair of circumferentially spaced inlet con-
duits extending generally axially along the peripheral
wall of the drum and including spaced therealong radi-

[52] US.Cl......cconvvvvernen. 68/143, 68/207, 68/208 ) . . - ;
[51] Int. Cl DO6£ 37/06, DO6F 37/08 ally inwardly directed spray jets, a plurality of radially
(58] Field of Search. ... 68/1 42 143, 144 spaced, hollow in transverse cross-section ribs extend-
"""" 68/145’ 208. 207  ing generally axially of and projecting radially inwardly
’ ’ from the wall, each rib being divided into two longitudi-
. nally-extending passages by a flexible and extensible
[56] : References C: e(’il‘ENTS interior partition extending the height and width of the
» UNITED STATES PA rib, and a rib extension extending outwardly and gener-
L1T1,126  9/1914  Bercaw .......ocviviiniiiiienns 68/142 ally circumferentially of the drum peripheral wall from
gigg‘;gg Z; :gig sdv;ye: """"" 68/618711 :j intermediate the height of each side of each rib.
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2,508,034 5/1950  Kling....cocoeveereerennreenenne 68/144 X 20 Claims, 3 Drawing Figures
-
ﬁm 76
OOOOO ’
le— 74
000 OO
°o°ogo 20 84 v
26 B N 96 98
se-f o Pt
97 F\ez oc
L ~—~78
4,8J j2 88
H
A 90
e
70 |
2
p
|




3,760,613

SHEET 1 OF 2

PATENTEDSEP251973

78~ o | '914 —

\
149
4
[ oL
Y 6t
JFV \
o m 1 4 I, = |\ ——— = U/M — |I||ql|ll..l..u“‘ w_wﬂlh.l!llllllllh.llllllllhnllllll S =, PPN S SO ) AT
vx T
10}5
L
9
00l \
86 75
HOOO
f OMOMONOOO
: m
1o B S, B0
\ ra - Z ra .l
N A
9L N qﬂ




PATENTEDSEP251973 3,760,613
SHEET 2 OF 2

FIG. 2 I[—»I 3|

V]

nlg
/.(/Q(‘ /‘\/\ /34 \;‘38

4 (P22 |22 123749 [
74 / g 120 48 \
77 46 32 \
Ve TS U 46

e \?/ X 4 \ \ 3
/IR /

,,Of/ o 47 49 \
/D/;/ 21 16 16 23



3,760,613

1
LIQUID SUPPLY AND RECIRCULATION MEANS
’ FOR PARTITIONED CLOTHES DRUM

" “This invention relates to washing machines and, more
particularly, to machines of the type including a sub-
stantially cylindrical drum mounted for horizontal rota-
tion about its axis.

It is a principal object of one aspect of the present in-
vention to increase the recirculation of water within a
commercial tumbler washing machine. A principal ob-

ject of a second aspect is to prevent wash from clogging’

the recirculation system. A third aspect has as its prin-
cipal object providing for spraying the wash within the
cylinder. A fourth aspect has as its principal object en-
abling the water within the washing machine to be
drained at a much greater speed than heretofore and to
concomitantly enhance the machine’s rinsing capabil-
ity. Other objects, which may include more than one
aspect, include eliminating the need for expensive and
complex liquid injection and recirculation systems.
The first aspect of the invention features, in a ma-
chine having at least one longitudinally extending, hol-
low in transverse cross-section rib projecting radially
inward from the cylindrical wall of the drum, a flexible
partition extending the height and length of the rib and
dividing it into two longitudinally-extending passages,
portions of the rib defining openings to permit flow of
liquid to and from each of the passages. The second as-
pect features, in such a machine, a perforate rib exten-
sion extending generally circumferentially of the drum,
outwardly from each side of each rib intermediate the
height thereof, the rib and rib extension cooperating to
permit flow of liquid into and from the rib. In the third
aspect there is featured, in a machine including a pair
of circumferentially spaced inlet conduits extending
generally axially along the drum peripheral wall, a per-
forated extension extending circumferentially out-
wardly from each conduit generally circumferentially
of the drum and from adjacent the inner surface of the
conduit and a plurality of inlet spray jets spaced along
each conduit arranged for spraying liquid radially in-
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wardly of the drum. Machines embodying the fourth

aspect feature at least one hollow rib projecting radially
inwardly from the drum cylindrical wall end extending
longitudinally of the drum, air opening in a drum end
wall coinciding with the rib, a perforate, longitudinally-
extending rib extension projecting outwardly from each
side of the rib intermediate the height thereof, and
circumferentially-spaced openings in the drum end wall
intermediate the rib extension and the drum cylindrical
wall. Preferred embodiments combine all four aspects
and feature a plurality of circumferentially-spaced ribs
each extending from adjacent the drum wall to.a point
radially inward of the drum perforate extension extend-
ing between each rib and the next adjacent, as the case
may be, rib or conduit, and ribs having outer walls that
are perforate intermediate the extensions and drum
wall imperforate interior of the liner and have an over-
all height not less than twice the radial distance be-
tween the drum wall and extensions, and axially-spaced
drum interior walls dividing the drum into compart-
ments and having flow openings therethrough interme-
diate the rib extensions and drum cylindrical wall. -
Other objects, features, and advantages will appear
from the following detailed description of a preferred
embodiment of the invention, taken together with the

attached drawings in which:
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2

FIG. 1 is a side elevation, partially in section taken at
line 1—1 of FIG. 2, of a washing machine embodying
the invention;

FIG. 2 is an end sectional view of the machine of FIG.
1, taken at line 2—2 of FIG. 1; and,

FIG. 3 is a perspective view, partially in section, of
portions of the machine of FIG. 1.

Referring to the drawings there is'shown an industrial
washing machine, generally desighated 10, comprising
a water-tight, substantially cylindrical drum 12
mounted so that it may be rotated in either direction

_about-its horizontal axis. Three partitions, designated

23, 24 and 25, respectively, divide drum 12 into four,
substantially equal in size, wash compartments, desig-
nated 26, 27, 28 and 29. Four openings. 6, each closed
by a rolling door 7, are provided in the cylindrical wall
14 of the drum, one overlying each wash compartment,
to permit laundry to be put into and removed there-
from. Three ribs 16, circumferentially spaced at 90°
intervals from each other around the portion of the
drum not including openings 6, extend the full length
of drum 12 and project radially inwardly from wall 14.
As shown, one end 18 of the drum is sealed to be water-
tight. The other end 20 is sealed except for openings
22, coincident with the location of each rib 16, and
circumferential-spaced slotted openings 21 extending a
short distance radially inwardly from drum wall 14.
Each partition similarly includes openings 30 through
which the respective ribs 16 extend and the periphery
of which engage the outer wall of the respective rib 16
passing therethrough, and slotted openings 31 spaced
around the outer edge of the respective partition and
extending inwardly a short distance from wall 14.

Machine 10 also includes a liquid inlet assembly in-
cluding a rectangular duct 32 extending diametrically
of drum end wall 20 and a pair of substantially rectan-
gular ducts, designated 34, 36 respectively, extending
longitudinally along drum cylindrical wall 14 from a re-
spective end of duct 32. As shown, each duct 34, 36 is
spaced angularly 45° from the most adjacent respective
rib 16, and extends from end wall 20 through partitions
23,24, and 25, to drum end wall 18. Spray openings 38
are regularly spaced along the length of the radially
inner surface 39 of each duct, arranged to direct liquid
from ducts 34, 36 generally toward the axis of drum 12.
Within each compartment 26-29, a pair of rectangular
dividers 37, spaced 180° from each other and 90° from
ducts 34, 36, extend longitudinally the length of the re-
spective compartment. The respective dividers 37 in
the different compartments are aligned with each
other.

As shown most clearly in FIGS. 2 and 3, each rib 16
is generally U-shaped in transverse cross section. The
rib base is secured to drum wall 14; its apex projects
generally radially inwardly into drum 12. The sides of
each rib 16 are formed by a pair of longitudinally ex-
tending diverging walls, designated 47, 48, respec-
tively. An imperforate, flexible, neoprene divider 46 is
provided within each rib 16, extending the full length
of the rib and also from the rib apex to base. Beads at
the inner 50 and outer 51 longitudinal edges of divider
46 are removably mounted in channels 56, 58 secured,
respectively, to the rib apex and to drum wall 14 mid-
way between rib side walls 47, 48.

Within each of compartments 26, 27, 28, 29 are six
perforate arcuate rib extensions, designated 121-126.
Each rib extension extends generally axially the full
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length of the compartment and circumferentially
through an arc of about 45° from a side of one of ribs
16 to the adjacent (as the case may be) a divider 37 or
inlet 34, 36. Except for the spaces occupied by the ribs
and inlets and the approximately 90° arc adjacent door
openings 6, the six extensions form a cylinder, gener-
ally designated 8, coaxial with drum wall 14. The radial
distance from each rib extension to drum wall 14 is ap-
proximately equal to 15 percent of the overall height
(base to apex) of ribs 16, and is equal to the height of
inlets 34, 36 so that surfaces 39 are flush with the inner
surface of the adjacent extensions. The adjacent edges
of extensions 121, 126 are secured to the inner surface
of one of ducts 37, an edge of extension 124 is secured
to the inner surface of the other duct 37. Inclined fillet
strips 41 extend from cylinder 8 to drum cylindrical
wall 14 along the side duct 37 and inlet duct 36 on op-
posite sides of drum wall openings 6. As shown, open-
ings 21 in drum end 20 and openings 31 in partitions
31 in partitions 23-25 are located intermediate perfo-
rated cylinder 8 and drum cylindrical wall 14.

Referring particularly to FIG. 3, the portions of rib
walls 47, 48 lying radially inward of liner 8 are imperfo-
rate. The longitudinally-extending portion 60 of each
wall section 47, 48 between liner 8 and drum wall 14
defines a plurality of regularly spaced, radially-
extending slots 49. Each slot 49 extends substantially
from wall 14 to the perforated cylinder 8 defined by rib
extensions 121-126.

Referring again to FIG. 1, a conventional wet box as-
sembly, generally designated 74, and shown in a simpli-
fied form, is provided at drum end 20. As shown, the
cylindrical portion of drum 14 adjacent end 20 is fitted
within the cylindrical mouth 70 of wet box 74, which
includes a cylindrical side wall 76 and a substantially
flat end wall 78. Two openings extend through end wall
78—central opening 82, which is defined in part by an
annular projection 84, and drain opening 88, leading to
weir 90. A drain line 92, controlled by a valve 94, ex-
tends from the bottom of weir 90. '

A hollow trunnion 96 extends axially of machine
from an opening 97 in drum end wall 20, communicat-
ing with duct 32 of the inlet assembly, through opening
82. A rotary joint assembly 98 is provided to attach
trunnion 96 to a fixed water supply pipe 100.

In operation the articles to be washed are placed in
each drum compartment and the drum rotated. During
the fill, rinse, and supply injection portions of the wash
cycle, liquid is then sprayed onto articles in the com-
partments through spray jets 39 of ducts 34 and 36 of
the inlet assembly. During the fill and supply injector
cycle portions, spraying continues until each of the
drum compartments 26, 27, 28, 29 has been filled to
the desired level. During rinsing, when fresh water is
introduced through ducts 34, 36, the exhaust rate from
drum 14 through drain 94 is balanced to the rate of
water input. Ribs 16 and openings 31 provide for com-
munication between the compartments inter se (keep-
ing the same liquid level in each) and the ribs and open-
ings 21 permit flow between the compartments and wet
box 74 (so that the wet box and weir 90 are also filled).
Drum 12 is rotated during washing, and the circumfer-
ential spacing of the ribs insures that at least one rib or
rib extension will always be submerged in the liquid.

As the drum rotates (for example in a clockwise di-
rection as viewed in FIG. 2), each rib 16 is rotated
through and is by rotation raised out of the liquid. This
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movement, together with the weight of the water in the
rib, flexes and bows partition 46 (see FIG. 2) toward
the rib trailing wall, here the wall 48. As shown, the
trailing passage of the rib (between partition 46 and
wall 48) is much smaller than the leading passage (be-
tween partition 46 and wall 47). As the rib is raised out
of the liquid, most of the liquid in the larger upper pas-
sage in the rib is captured in that passage and, rather
than being discharged back into drum 12, flows from
the end of the rib into wet box 74. Although this dis-
charge tends to cause the level of liquid in wet box 74
to rise, liquid is free to flow back into drum 12 through
the submerged ones of ribs 16 and the water level in the
drum compartments and wet box remains constant.
Thus, during drum rotation, there is continuing circula-
tion of liquid from the wash compartments of drum 12
and into the wet box through an elevated rib 16, and
back into the drum through a submerged rib. Recircu-
lation of water within the drum is enhanced further by
flow from the trailing lower passage (between partition
46 and wall 48) into the area between the adjacent rib
extension and drum peripheral wall, and thence
through the perforations 120 in the rib extension back
into the drum compartments.

When a washing cycle is complete, or during the

" rinse cycle when fresh water is introduced into the cyl-
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inder, dump valve 94 is opened, emptying weir 90 and
causing liquid to drain from drum 12 into wet box 74
through ribs 22, and thence to drain line 92 through
pipe 89 and weir 90. Rotation of the drum is continued
during draining so that substantial amounts of the liq-
uid in the drum is discharged into wet box 94 by flow
through an elevated rib, rather than all the liquid being
withdrawn through the submerged ribs and clothing at
the bottom of the drum. The ribs 16, rib extensions
121-126, and openings 21, 31 in partitions 23-5 and
drum end 20 cooperate to greatly increase the speed at
which water may be drained from drum 14.

The symmetrical (about partition 46) design of each
rib 16 permits drum 12 to be rotated in either direction
during washing. When the drum is rotated in a counter-
clockwise direction (as seen in FIG. 2) partition 46
flexes in the other direction; the liquid captured in the
now-lower passage defined by partition 46 and wall 47
drains back into the drum compartments through the
slots 49 in rib 47 and perforations 120 in the rib exten-
sions; and liquid in the now larger passage defined by
partition 46 and wall 48 is captured thereon and flows
from the end of the rib into wet box 74, causing the de-
sired continuous circulation.

Other embodiments within the scope of the following
claims will occur to those skilled in the art.

What is claimed is:

1. In a washing machine of the type comprising a hor-
izontal cylindrical drum mounted for rotation in at least
one direction about its axis, and at least one hollow in
transverse cross-section rib projecting radially inwardly
from the cylindrical wall of said drum, said rib includ-
ing a partition interior thereof extending generally radi-
ally and longitudinally of said drum and dividing said
rib into two longitudinally-extending passages, that im-
provement wherein:

said interior partition is flexible and spaced longitudi-

nally extending edge portions thereof are secured
in position within said rib; and

portions of said rib define openings permitting flow

of liquid to and from each of said passages.
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2. The machine of claim 1 wherein said openings are
located in longitudinally-extending portions of said rib
adjacent said drum wall, and the portions of said rib
radially-inwardly of said longitudinally-extending por-
tion are imperforate. :

3. The machine of claim 1 including a perforate rib
extension projecting outwardly from each side of said
rib, substantially circumferentially of said drum and in-
termediate the height of said rib.

4. The machine of claim 3 wherein the portions of
said rib radially inward of said extensions are imperfo-
rate. :

5. The machine of claim 4 wherein rib includes a pair
of spaced side walls, each said side wall defining in con-
junction with said partition one of said passages, a rib
extension projecting outwardly from each of said walls,
and the portion of each of said walls intermediate said
drum wall and a respective one of said extensions defin-
ing a plurality of openings spaced therealong. '

6. The machine of claim I wherein said rib is substan-
tially U-shaped in transverse cross-section and said par-
tition is secured along one longitudinally-extending
edge to said wall and along its other longitudinally-
extending edge to the apex of said rib.

7. In a washing machine of the type comprising a hor-
izontal cylindrical drum mounted for rotation in at least
one direction about its axis, and at least one hollow in
transverse cross-section rib having a pair of longitudi-
nally-extending side walls and projecting generally in-
wardly of said drum, that improvement comprising a
perforate rib extension extending outwardly from each
of said side walls in a direction generally circumferen-
tially of said drum, the portion of each extension adja-
cent a respective said side wall being spaced radially
inwardly of the peripheral surface of said drum, and
said rib and said extensions cooperating to permit flow
of liquid into and from said rib.

8. The machine of claim 7 wherein said rib includes
an interior, longitudinally-extending imperforate. wall
dividing the interior of said rib into a pair of longitudi-
nally-extending passages, the portions of said rib side
walls radially inward of said extensions are imperforate,
and said rib and extensions permitting flow of liquid be-
tween the area intermediate said extensions and said
drum wall and each of said passages.

9. The machine of claim 7 including within said drum
an inlet conduit extending generally axially along the

" peripheral wall thereof, said conduit having an inner
surface along which is provided a plurality of spaced
spray inlets arranged for injecting liquid from said con-
duit generally radially inwardly to the interior of said
drum.

10. The machine of claim 9 wherein one of said rib
extensions extends from said rib to said inlet conduit
flush with the inner surface thereof.

11. The machine of claim 10 including a pair of sub-
stantially identical conduits spaced circumferentially of
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said drum, and a piurality of substantially identical ribs
spaced circumferentially of said drum, and a plurality
of perforate rib extensions, each of said extensions ex-
tending generally circumferentially of said drum from
a side wall of one of said ribs to a side wall of the adja-
cent one of said ribs and said conduits.

12. A washing machine including a horizontal cylin-
drical drum mounted for rotation about its axis, a pair
of circumferentially spaced inlet conduits extending
generally axially along the inner surface of the periph-
eral wall of said drum, each of inlet conduits having a
radially inner surface including a plurality of inlet spray

"jets spaced therealong and directed generally radially-

inwardly of said drum, and a perforate arcuate sheet
projecting outwardly from each.side of each of said
conduits flush with the inner surface thereof in a direc-
tion generally circumferentially of said drum.

13. The machine of claim 12 including a plurality of
circumferentially spaced, hollow in transverse cross-
section ribs, each of said ribs being secured to the pe- -
ripheral wall of said drum and projecting from said pe-
ripheral wall generally radially inwardly of said drum.

14. The machine of claim 13 including a peforate
sheet spaced radially inwardly of the peripheral wall of
said drum extending between each of said ribs and the
adjacent one of a said rib and said inlet conduit.

15. The machine of claim 14 wherein each of said
ribs includes an interior imperforate partition extend-
ing longitudinally thereof and dividing the interior of
said each rib into a pair of longitudinally extending pas-
sages.. . : B S

16. The machine of claim 15 wherein the outer longi-
tudinal -edge portion of each of said partitions is se-
cured to the peripheral wall of said drum, and each
outer wall of each of said ribs includes a perforate por-
tion intermediate the adjacent said extension and said
peripheral wall and an imperforate portion radially in-
ward of said adjacent extensions.

17. The machine of claim 16 wherein each of said
partitions is flexible. '

18. The machine of claim 17 wherein each of said
partitions is extensible.

19. The machine of claim 7 wherein said drum in-
cludes an end wall defining a first opening aligned with
said rib for permitting flow of fluid from said rib
through said end wall and a plurality of secured open-
ings disposed intermediate said rib extensions and the
cylindrical wall of said drum, said second openings
being circumferentially spaced.

20. The machine of claim 7 including a partition di-
viding said drum into axially-spaced compartments,
said partition defining an opening through which said
rib extends and a plurality of circumferentially spaced
openings disposed intermediate said rib extensions and

said drum cylindrical wall.
& ] ] ® %
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