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@ Drum for a laundry machine.

@ A drum for 8 laundry machine having a side wall
member (13) and end perts (10,11), the side wall member
(13) is divergent from a mid region towards its ends and has
a flange (18, 19) formed at each end adapted to co-operate
with flanges (23,31) of the end parts {10,11} to form
successive areas of contact by means of which the end parts
may be secured to the side wall member (13) by welding end
apertures {29,37) to allow for entry of water into the drum
and exit of water from the drum. The side wall member {13)
is substantially apertureless thereby minimising wear on any
clothes placed therein and the divergent side wall enhances
good distribution of the clothes in the drum, the end parts
(10,11) are of shallow dish-like configuration having arcuate
rim portions (108, 11a) which contribute to the strength of
the construction of the drum, the radially outwardly extend-
ing flanges enabling a strong construction that may be
assembled without undue difficulty.
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Title: "Laundry Machines"

The present invention relates to a laundry machine
such as a washing machine, spin dryer, or tumble dryer,
or any machine capable of carrying out any combination of
the functions of the above mentioned machines.

The invention is specifically concerned with a drum
in whiech the 1laundry is to be placed during washing
and/or drying operations.

The best known type of drum in use in laundry
machines typically comprises two cup-shaped parts, one at
each end joined at the centre to form a drum, one of
which parts has a large central aperture in one end
thereof through which the laundry may be placed in and
removed from the drum, the other part being provided with
an axle or other bearing means by means of which the drum
may be supported for rotation at a generally horizontal
axis, the cylindrical side wall formed by the connecting
parts having therein a large number of apertures usually
in the form of circular holes to enable water to pass
through the wall. -

When the laundry machine is a washing machine, the
drum as aforedescribed will be placed in a substantially
water-tight container and mounted for rotation within
said container, the container being partially filled with
water and emptied, either automatically or manually,
during a washing cycle.

In a normal automaticlwashing cycle the container
can be filled and emptied several times to provide more
than one washing operation and usually several rinsing
operations.

The type of drum described above has been in use for
many years, however, there are problems with such drums.
The apertures in the side wall of the drum, even though
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tﬁey may be formed with rounded edge surfaces to avoid
presentation of sharp edges to the 1laundry, are still
detrimental to the laundry being washed or dried since
damage can be caused by the tendency of the laundry to be
pressed into the apertures. This is especially the case
where the drum is being used in a centrifugal drying mode
in which case the drum is rotated at high speed, the
laundry then being pressed against the inner surface of
the side wall of the drum and since the clothes are wet
and heavy, the pressure is considerable and the clothes
adjacent the side wall of the drum are forced into the
apertures and extend partly therethrough which can cause
undue stretching and general distortion of the material
of the clothes, the pressure exerted on them being
proportional to the square of the speed of revolution of
the drum.

The speed at which the conventional automatic
washing machine used to spin was typically in the order
of 400 to 500 revolutions per minute, however, in recent
years, there has been a tendency to increase the spin
speeds in particular in automatic washing machines and it
is now very common for washing machines to have spin
speeds from 800 revolutions per minute to a speed in
excess of 1,000 revolutions per minute.

The above mentioned problem therefore has become
much more serious and, in view of the higher spin speeds
it is ever incfeasingly important to ensure that once the
spinning cycle of such a machine commences, the clothes
are evenly distributed around the drum, both
circumferentially and 1lengthwise, parallel to the
rotational axis, in the best manner-possible.

The problem of distributing the clothes circum-
ferentially around the drum has been at least partially
overcome by rotating the drum immediately prior to a
spinning cycle at a so-called "“eritical speed" for a
certain length of time at which speed the clothes have a
radially outwardly directed force acting upon them of a
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magnitude that assists in distributing the clothes
circumferentially around the drum.

The problem of ensuring even distribution 1length-
wise of the drum in the direction parallel to the
rotational axis has yet to be properly solved.

Machines have been proposed in whiech the circum-
ferential side wall of the drum is not cylindrical and
may be of frusto-conical configuration for example, and
drums which have a smaller diameter in the middle than at
its ends have also been proposed. With the last
construction however, such an arrangement has only been
proposed for drums which are supported at each end in
bearing means. It is thought that such a configuration
was probably not suitable, due to lack of internal
strength, for a drum having no support at one end
thereof.

It is an object of the present invention to provide
a drum in or for a laundry machine that overcomes or
reduces the problems mentioned above.

According to the present invention we provide a drum
in or for a laundry machine, the drum comprising end
parts connected to each other by a side wall which, from
a position in the mid-region of its length, is divergent
internally towards each of the ends and which is
generally imperforate, characterised in that the end
parts have rim portions of arcuate section presenting
concave faces innermost of the drum, the rim portions
terminating in flanges, one of the end parts having a
central aperture for access to the inside of the drum,
the other end part having means whereby the drum may be
mounted for rotation about a rotational axis; and in that
the side wall is provided with a flange at each end
thereof, each flange is adapted to cooperate with and be
secured to a flange of a respective end part; and in that
co~operating flanges of said end parts and said side wall
are such that a plurality of mutually abutting faces are
presented around the flanges consecutive mutually
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abutting faces being separated by mutually spaced
regions, said spaced regions defining a plurality of
apertures by means of which water may enter into and exit
from the drum.

Preferably, either the flange on the side wall or
the flange on the respective end part is deformed to form
a plurality of depressions and lands, the flange with
which it is to co-operate being of a generally planar
configuration such that when an end part is placed in
juxtaposition with the side wall in a correct assembled
relationship, the lands on one of the flanges abut the
other planar flange to provide abutment faces which may
be secured together by welding for example, the
depressions providing apertures for the entry and exit of
water.

Preferably, the flanges of the end parts are
provided with the depression and lands, the flanges on
the side wall being left substantially planar.

It has been found that by forming the depressions
and lands of approximately the same circumferential
lengths, there is both a sufficient length by means of
which the end parts can be secured firmly to the side
wall and sufficient apertures for the inlet and exit of
water.

Since the drum is divergent from a central axis from
a position mid-region of its length, the apertures formed
by the inter-connected flanges will be substantially at
positions of maximum diameter of the drum i.e. the
position at which water would otherwise collect in the
drum and thus, by providing the apertures in this region,
maximum efficiency of water extraction is enhanced.

Preferably, the drum is of a diabolo shape but may
be of generally arcuate form provided the position of
minimum diameter is approximately mid-way between its
ends.

As a further alternative, the mid-region of the side
wall may be of substantially cylindrical configuration
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over a certain axial length of the drum, the two end
regions of the side wall being divergent with respect to
the rotational axis towards the ends of the drum.

The angle of divergence relative to the central axis
of the drum is such that it 1is large enough to aid
separation of individual items of laundry being washed or
dried in a drum to prevent "balling" of several items
together and generally assists separation of the laundry
to improve the washing and drying thereof. Furthermore,
the angle of divergence is not too large that would cause
"bunching", at each end region, of the items of laundry
being washed or dried

Preferably the acute angle between the central axis
of the drum and such divergent section of the side wall
should be greater than 2%0 and less than 10°.

Good results have been obtained in which the above
ment ioned divergent angle is between 5° and 7°.

It is another object of the invention to provide a
method of making an improved drum for a laundry machine,
the drum being both strong in construction which can be
manufactured by simple operations.

According to a second aspect of the invention we
provide a method of making a drum for a laundry machine
comprising the steps of forming a side wall which from a
position in the mid-region of its length is divergent
internally towards each of its ends and which is
generally imperforate, forming a radially outwardly
extending flange at each end of the side wall, forming a
first end part having a central aperture and a rim
portion of arcuate section presenting a concave face
innermost, the rim portion terminating in a radially
outwardly extending flange, forming a second end part
having means for supporting the drum for rotation about
an axis and a rim portion of arcuate section presenting a
concave face innermost, the rim portion terminating in a
flange, deforming the flanges on the end plates or the
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flanges on the side wall member or both to form a
plurality of successive depressions and lands, present-
ing the end parts to respective ends of the side wall
member such that there are areas of contact between the
flanges of the end parts and the flanges of the respect-
ive side walls and securing the end parts to the side
wall member at said areas of contact.

Preferably, such securement may be provided for by
welding for example spot welding the mutual abutting
contacting parts of the flanges. :

By providing radially outwardly directed flanges,
the innermost surface of the drum is as smooth as
possible thereby greatly reducing the amount of damage to
the clothes being washed or centrifugally dried in the
drum, and furthermore presenting easily accesible
contact surfaces by means of which the end parts may be
secured firmly to the side wall member of the drum,
thereby making the assembly of the drum an operation
which can be carried out with simple spot welding
apparatus.

Furthermore, the resultant construction may be
easily inspected to ensure that the drum has been
properly assembled.

The arcuate rim portions of the end parts make a
large contribution towards the strength of the drum and
by providing the contact areas between the end parts and
the side wall member at the radially outermost point of
the drum i.e. at positions of maximum diameter, it
ensures that the contact surfaces between the end parts
and the side wall member are at a position of maximum
area and also at a position subjected to a smaller force.

The drum of the present invention assists greatly in
overcoming the problems aforementioned concerned with
washing machine drums, the internal surface of the side
wall member being generally imperforate will be as smooth
as possible to minimise wear on the laundry during a
washing or drying operation. Furthermore, the divergent
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side wall member contributes towards better distribution
of clothes in the drum. The positioning of the apertures
ensures there is minimum contact between the clothes and
the apertures themselves in addition to providing a very
convenient and strong assembly of the drum as a whole.

The positioning of the water outlet adjacent to the
end parts of the drum i.e. at position of maximum
diameter ensure that during a drying operation, water can
easily leave the drum there being no position where it
can become trapped therein.

The drum of the present invention for rotation about
a horizontal or vertical axis or any angle therebetween
but is primarily intended for a laundry machine in which
the drum is rotated or oscillated about a substantially
horizontal axis.

The invention will now be described in more detail
by way of example only with reference to the accompanying
drawings wherein:

FIGURE 1 is a side elevation of a drum of the
present invention;

FIGURE 2 is an end elevation showing the end part
havng the central aperture;

FIGURE 3 is an end elevation showing the other end
part.

A laundry machine drum has a first end part
generally indicated at 10, a second end part generally
indicated at 11, the second end part 11 having a central
aperture 12 through which laundry may be put in or taken
out of the drum in use of the laundry machine.

The opening 12 is closed during use of the machine
by a door which co-operates and closes an aligned
aperture in a water-tight compartment in which the drum
in use is mounted for rotation. The two end parts 10 and
11 are each connected to a respective end of the side
wall member generally indicated at 13. The two end parts
are formed of shallow dish-like configuration each having
rim portions 10a and lla respectively of arcuate section
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which present concave faces inwardly resulting in end
parts having a very rigid form to increase the strength
of the drum.

The drum, in use, is rotated about an axis 14 which
may be either vertical or horizontal or some position
therebetween. The drum illustrated in the drawings is
designed particularly, but not exclusively, for rotation
about a horizontal axis.

The side wall member 13 is made from sheet-like
material, for example stainless steel, the side wall
being substantially apertureless and having a smooth
internal surface. The side wall 13 is shaped so that it
has a diabolo-like configuration, the side wall 13 having
a minimum diameter between opposing surfaces 15 at a mid-
region of the drum and thereafter diverging towards each
end two positions of maximum diameter 16 and 17 adjacent
respective end parts 10 and 11.

The side wall member 13 is provided at its ends with

~radially outwardly directed flanges 18 and 19, to the

flanges 18 and 19 are secured respective end parts 10 and
11. The end part 10 comprises a dished member which may
be a stainless steel pressing, the end part 10 may have a
purality of additional reinforecing ribs two of which can
be seen at 20 and 21, which reinforcing ribs extend from
a recess 22 to the radially outermost part of the end
part 10.

The end part 10 is also formed with a radially
outwardly extending flange 23 which is deformed to form a
plurality of depressions and 1lands such that only
relatively spaced portions, for example 24,‘25 and 26,
make face-to~face contact with the flange 18 provided on
the side wall member 13. Where face-to-face contact
occurs between the end part 10 and the side wall member
13 they may be secured together by spot welding or any
other satisfactory means of fastening.

The intermediate portions 27 and 28 for example will
not make contact with the flange 18 thus, an annular
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array of apertures, for example 29 and 30, are provided
at one of the positions at maximum diameter of the drum,
which array of apertures provides water inlet/outlet
means.

The other end part 11 is formed in a similar manner
with the exception of the provision of the central
aperture 12 and the absence of reinforcing ribs. Since
the drum is mounted for rotation by means provided on the
end part 10, the end part 11 is not subjected to the same
strains and forces in use as the end part 10.

The end part 11 is formed with a flange 31 having
similar lands and depressions on its flange 31, the lands
for example 32, 33 and 34 make face-to-face contact with
the flange 19 on the side wall member 13 and are secured
thereto by spot welding for example. The depressions 35
and 36 defining combination with the flange 19 of the
side wall member 13, an annular array of apertures 37 and
38 providing water inlet/outlet means once again located
at a position of maximum diameter of the drum.

The embodiment described in the drawing is only one
example of a drum in accordance with the present
invention.

It will be appreciated that dimensions of the two
maximum diameter regions need not be identical. However,
since the diameter of the drum increases from a mid-
region towards each end part of the drum, then water
inlet/outlet means must be provided adjacent each
position of maximum diameter.

The drum may be provided on its inside preferably at
circumferentially spaced intervals with "lifters", which
extend substantially parallel to the rotational axis and
are secured to the side wall member or the end parts or
all three, the lifters being adapted in known manner to
cause tumbling action of the laundry in order to improve
the washing or drying thereof. The lifters will be of a
smooth material being apertureless so as to prevent undue
wear and abrasion to the laundry being washed or dried.
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It will be permissible for the side wall of the drum
to be provided with apertures "underneath" the lifters
since clothes will not be able to come into contact with
such apertures and so could not cause any undue wear to
the clothes being washed or dried.
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CLAIMS:

1. A drum in or for a laundry machine, the drum
comprising end parts (10,11) connected to each other by a
side wall (13) which, from a position in the mid-region
of its length is divergent internally towards each of the
ends and which is generally imperforate; characterised in
that the end parts (10, 11) have rim portions (10a,lla)
of arcuate section presenting concave faces innermost of
the drum, the rim portions (10a, 1lla) terminating in
flanges (23, 31), one of the end parts (1l1) having a
central aperture (12) for access to thé inside of the
drum, the other end part (10) having means (22) whereby
the drum may be mounted for rotation about a rotational
axis; and in that, the side wall (13) is provided with a
flange at each end thereof (18, 19) each flange is
adapted to co-operate and be secured to a flange of a
respective end part; and in that, co-operating flanges of
said end parts and said side wall (23,18 and 31,19) are
such that a plurality of mutually abutting faces are
presented around the flanges the consecutive mutually
abutting faces being separated by mutually spaced
regions, said spaced regions defining a plurality of

apertures (24,37) by means of which water may enter into
and exit from the drum.

2. A drum as claimed in Claim 1 characterised in that
flanges (23,31) on the end parts (10, 11) are deformed to
form a plurality of successive depressions (35,27) and
lands (32, 24), the respective co-operating flange on the

side wall member (13) being of generally planar configur-
ation.

3. A drum as claimed in Claim 1 or Claim 1 character-
ised in that the side wall member (13) of the drum is of
diabolo-like configuration.
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L, A drum as claimed in Claim 3 characterised in that
the acute angle between the rotational axis of the drum
and the divergent sections of the side wall is greater
than 23° and less than 10°.

5. A drum as claimed in Claim Y4 characterised in that
said acute angle is greater than 5° and less than 7°.

6. A drum as claimed in any one of the preceding claims
characterised in that said apertures (29, 37) are
provided at positions of maximum diameter of the drum.

T. A drum as claimed in any one of the preceding claims
characterised in that said end part (10) having means for
supporting the drum for rotation is provided with a
plurality of pradially extending strengthening ribs
(20,21).

8. A method of forming a drum in or for a 1laundry
machine comprising the steps of forﬁing a side wall (13)
which from a position in the mid-region of its length is
divergent internally towards each of its ends and which
is generally imperforate, forming a radially outwardly
extending flange (18,19) at each end of the side wall,
forming a first end part (11) having a central aperture
(12) and a rim portion (1lla) of arcuate section
presenting a concave face innermost, the rim portion
(11a) terminating in a radially outwardly extending
flange (31), forming a second end part (10) having means
(22) for supporting the drum for rotation about an axis
(14) and a rim portion (10a) of arcuate section
presenting a concave face innermost, the rim portion
terminating in a flange (23), deforming the flanges (23,
31) on the end plates or the flanges (18, 19) of the side
wall member (13) or both to form a plurality of
successive depressions and 1lands, presenting the end
parts (10,11) to respective ends of the side wall member

L
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(13) such that there are areas of contact between the
flanges of the end parts and the flanges of the respect-
ive side walls and securing the end parts to the side
wall member at said areas of contact.

9. A method as claimed in Claim 8 characterised in that
the end parts are secured to the side wall member by
welding.

10. A method as claimed in Claim 8 or Claim 9
characterised in that the flanges on the end walls are
deformed to form said depressions and 1lands and the
flanges (18,19) on the side wall member (13) are
substantially planar.
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