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Description

The present invention relates to a laundry
washing machine according to the preambie of
Claim 1. Such a laundry washing machine is
known from GB—A—1 181 917.

The conventional laundry washing machine
comprises a housing formed of two paint-coated
or enameled metal sheets which are each bent to
form a front wall and a rear wall, respectively, of
the housing and each having connected thereto at
one side each thereof, a sidewall portion covering
about # of the sidewall extension of the housing
and each having integral connections to the side
edge of the wall, a sidewall portion covering 1 of
the sidewall extension of the complete housing so
that the metal sheets comprise sidewall portions
of differing length connected by the front wall and
rear wall, respectively, of the housing.

Housing structures of laundry washing
machines are usually provided with the upper and
lower welded strenghtening cross-members,
resulting in a rigid, self-supporting structure
adapted to support the washing assembly and the
various functional components of the machine.
The top portion of the housing is covered with a
conventional work surface affixed to the housing
in a per se known manner. Washing machines of
this kind are known from DE—A—2 840 939 and
DE—A—3 130 201.

Although laundry washing machines having a
housing of the above noted construction operate
in a satisfactory manner, they still suffer from
certain shoricomings.

In the first place, the various mechanical and
electrical components of the machine are instal-
led in a restricted space within the housing, so
that access to them is rather difficuit even after
the removal of the work surface and the rear
panel, whereby repair and maintenance oper-
ations and the replacement of damaged com-
ponents is greatly complicated. On the other
hand, as the housing performs the function of the
supporting structure for all of the functional com-
_ponents of the machine, and has to this effect to
be reinforced in the described manner so as to be
able to sustain the mechanical loads exerted
thereon during operation of the machine, the
manufacture of the housing involves an increased
consumption of materials and a great number of
manufacturing steps.

The presence of welded connections in the
housing of a conventional washing machine
moreover forbids the application of the most
recent metal sheet surface treatment tech-
nologies, such as for instance a powder spray-
coating process, which would otherwise be more
convenient from the technical and economical
points of view, and does not either permit the
employ of pre-coated or enamelled metal sheets
which would not require any subsequent surface
treatment.

It is an object of the present invention to
overcome the described inconveniences by pro-
viding a housing for a laundry washing machine
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which is of a simple moduiar construction com-
pletely different from that of known washing
machine housings.

The housing under discussion as set forth in the
characterizing portion of claim 1 is substantially
composed of a rigid support frame of reduced
dimensions adapted to support all of the func-
tional components of the machine, and of at least
two separate housing elements adapted to be
brought into mutual contact in a surrounding
relationship to the support frame and the com-
ponents of the machine and to be releasably
connected to the support frame.

According to the invention, the frame is pro-
vided with support elements rigidly affixed
thereto as by welding or by other conventionat
connection means, while the housing elements
exclusively serve as the outer casing of the
washing machine which may thus be designed to
any suitable or desirable configuration. The hous-
ing elements may thus be designed as a one-
piece construction and finished in a single oper-
ation, as they do not require any reinforcement as
employed in conventional constructions. The
housing elements may thus be formed of tradi-
tional metallic materials of reduced wall thick-
ness, resulting in a reduced consumption of
material with the attendant economical advan-
tages.

in addition, these metallic materials may be
subjected to more sophisticated and advan-
tageous surface treatments, such as for instance a
powder spray-coating treatment, or may even be
employed in a surface-finished, for instance pre-
painted state, so as to eliminate any further
surface treatment of the material itself.

As the housing elements are not required to
have any particular mechanical strength, they
may also be made of non-metallic materials such
as plastics or the like.

The characteristics and advantages of the
invention will become evident from the following
description, given by way of a non-limiting
example with reference to the accompanying
drawings, wherein:

fig. 1 shows an expioded perspective view of
the various components of a housing of a laundry
washing machine in a first embodiment of the
invention,

fig. 2 shows a frontal view of a support frame
forming part of the housing shown in fig. 1, with
the washing assembly of the washing machine
suspended therein,

fig. 3 shows a cross-sectional view of the
support frame taken along the line A—A in fig. 2,
and

fig. 4 shows an exploded perspective view of
the various components of a housing of a laundry
washing machine in a second embodiment of the
invention,

With reference to fig. 1 there is shown a
housing of a laundry washing machine, particu-
larly of the front-charging type, said housing
being composed of two separate housing
elements 5 and 6 and a rigid support frame 7, the
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construction of which will be described in detail
hereinafter.

Each housing element 5,6 is formed as a
substantially box-shaped casing by suitably
punching and bending a single piece of metal
sheet.

In particular, housing element 5 is formed to
have a main wall portion 8 forming the piane front
surface of the finished housing, and two plane
lateral wall portions 9 and 10 extending parallel to
one another at right angles to the main wall
portion 8 so as to form a portion each of the two
lateral surfaces of the finished housing.

Each lateral wall portion terminates in a
rectilinear vertical edge 11 and 12, respectively,
provided with a series of bores 13. Housing
element 5 is further formed with an upper
through-opening 14 for insertion and securing
therein a panel 15 carrying a number of knobs 16
for selecting the various washing programmes of
the machine and the electrical components asso-
ciated with the knobs 16. Opening 14 may also
contain additional components of the machine,
such as for instance a detergent container 17.

For stiffening housing element 5, the upper and
lower edge portions of main wall portion 8 and
lateral wall portions 9 and 10 are bent inwards so
as to form an upper ledge 18, 19, 20 and a lower
ledge (not shown), said ledges having their over-
lapping end portions secured to one another as
by welding or by means of conventional fastener
elements.

Formed adjacent the lower edges of the lateral
wall portions 9 and 10 of housing element 5 are
further openings 21 for securing the housing
element to support frame 7 in a manner to be
described.

Mass-produced housing elements of the above
described type, although all of the same construc-
tion, may be designed with varying exterior
appearance so as to distinguish between various
models of washing machines.

The housing element 6 is substantially of the
same construction as the housing element 5
described above, including a plane main wall
portion 22 forming the rear surface of the finished
housing, and two lateral wall portions 23 and 24
each forming a part of the respective side surface
of the finished housing.

Housing element 6 is further formed with
inwards bent upper edge portions 25, 26, 27 and
lower edge portions, only two of which are visible
and designated 28 and 29, and verticaily extend-
ing rectilinear edge portions 30, 31 provided with
holes for connecting the two housing elements 5
and 6 to one another.

The lateral wall portions 23 and 23 of housing
element 6 have their lower portions likewise
formed with further openings 32 for connection to
support frame 7.

Examining now figs. 1 and 3, it is noted that the
support frame 7 of the housing is substantially
composed of two elongate profiled metal mem-
bers 33 and 34 connected to one anather in side-
by-side reiationship in a conventional manner
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and bent in their longitudinal direction to the
shape of an inverted letter “U"” having two verti-
cal legs 35 and 36 connected to one another by a
horizontai top portion 37 and dimensioned so as
to fit between the two housing elements 5 and 6.

In the example shown, the two profile members
33 and 34 together form a twin box-shaped
section, with the contours particularly of the outer
profile member 34 being suitably formed for
overlapping engagement with the respective
edge portions 11, 12 and 30, 31 of the two hous-
ing elements 5 and 6, said profile member being
in addition provided with bores corresponding to
those formed in the said edge portions.

The vertical legs 35 and 36 have their lower end
portions centrally fixed in a conventional manner
to a pair of metallic cross members 38 and 38,
respectively, formed each with a series of holes
40 and 41, respectively, corresponding to the
holes 21 and 32 formed in the respective lateral
wall portions 9, 10 and 23, 24. Cross members 38
and 39 are further provided with adjustable level-
ling feet 42 of rubber or the like supporting the
frame on the floor.

The thus composed support frame is of rigid
and compact construction so as to efficiently
support the washing assembly as well as all of the
remaining electrical and mechanical components
of the washing machine.

The support frame may of course also be
formed of profile members and cross members of
different configuration and with other contours
than described above, without leaving the scope
of the invention.

As shown in fig. 2, the washing assembly
composed of a tub 43 and a drum 44 rotatably
mounted within tub 43 is suspended in frame 7 by
means of suspension springs 45 and 46 anchored
to the upper portion of frame 7, and shock
dampeners 47, 48 supported by suitable brackets
49, 50 fixedly attached to the lower portion of
frame 7.

With the exception of a main drive motor 51
suspended from tub 43, the remaining electrical
and mechanical components of the washing
machine, which, as already stated, are also
supported by support frame 7, are not shown in
the drawing.

After the washing assembly and the remaining
electrical and mechanical components of the
washing machine have been mounted in support
frame 7, the assembly of the washing machine is
completed by connecting the two housing
elements 5 and 6 to support frame 7.

According to the invention, this is done by
merely aligning housing elements 5 and 6 with
one another and with support frame 7 in the
forward and rearward position with respect
thereto, and releasably connecting the three
structural components by means of self-cutting
screws or the like (not shown) threaded into the
corresponding holes of the lateral wall portions
9,10 and 23, 24, of the vertical edge portions
11, 12 and 30, 31 and the verticai legs 35 and 36 of
support frame 7.
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The upper end of the thus formed housing is
finally covered by a conventional work surface
{not shown) which is fixed in position in a per se
known manner.

Shown in fig. 4 are the structural members of a
housing for a laundry washing machine in a
modified embodiment of the invention, in which
the two housing elements designated 52 and 53
are of a different shape than those of the above
described embodiment, whiie support frame 7 is
identical to the one previously described. In the
embodiment shown, the front housing element
52 is formed in one piece with the upper work
surface 54, the depth of which corresponds to that
of the washing machine itself.

The rear housing element 53, on the other
hand, is of a somewhat smaller height than the
rear housing element of the previously described
embodiment, so as to properly adapt itself to the
modified forward housing element 52 and to
permit the housing elements to be suitably con-
nected to one another and to support frame 7 in
the manner descrbed above.

The modified housing elements 52 and 53 may
advantageously be formed of a plastics material
by a die-forming or thermo-forming process.

The advantages obtained by the laundry wash-
ing machine of modular construction according to
the invention are clearly evident from the above
description.

In the first place, the described machine is of a
much simpler construction than known washing
machines. Thanks to the fact, that it is composed
of pre-assembled modular elements, it can be
produced in a more rational manner employing
novel production technologies, for instance by
the empioy of separate assembily lines.

As the modular elements are interchangeable
among another, it is also possible to produce
laundry washing machines having identical func-
tional components, but with a variable outer
appearance, by employing the same rear housing
element and the same support frame in combina-
tion with forward housing elements of any
desired appearance.

A further advantage of this type of a laundry
washing machine consists in that the function
components thereof are readily accessibie after
dismounting the housing elements from the
support frame, so that repair and maintenance
work as well as the repiacement of any of the
components are greatly facilitated.

As in the described laundry washing machine
the support frame is the only structural member
to perform a carrying function, lateral vibrations
of the machine are practically eliminated. As a
result, the housing elements may be formed of a
material offering less resistance to mechanical
loads, for instance plastics materials, and/or with
a reduced wall thickness and without the employ
of interior stiffening members as in the past.

This leads to considerable savings of materials
and to a reduction of the required number of
working steps in manufacture.

As the housing elements are finally constructed
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in one piece and without any welded joints, it is
possible to adopt more advanced surface treat-
ment technologies, for instance the powder
spray-coating method, or to employ pre-coated
metal sheet material which does not require any
subsequent surface treatment, resulting in techni-
cally and economically advantageous production
methods.

Claims

1. A laundry washing machine, particularly of
the front-charging type, provided with an external
housing to support a washing assembly (43, 44)
comprising a tub (43) and a drum (44) rotatably
mounted within said tub (43), said housing being
composed of at least two separate elements (5, 6}
each being formed as a one-piece construction
and being connected to one another and further
being adapted to enclose said washing assembly
(43, 44) as well as all of the electrical and mechan-
ical components of the machine, characterized by
a central, rigid, having an inverted letter “U”
shape and being support frame (7) adapted to
support said washing assembly (43, 44} and said
components of the machine, as well as said
housing elements (5, 6), the latter being releas-
ably assembled with one another with said U-
shaped support frame {7) interposed there-
between and being adapted to be covered on top
by a plane work surface (54).

2. A laundry washing machine according to
claim 1 characterized in that said support frame
(7) comprises at least one elongate profiled
member bent to the shape of the inverted letter
“U” having two vertical legs (35, 36) and a hori-
zontal top portion (37) and dimensioned to fit
between said first and second housing elements
{5, 6), said vertical legs (35, 36) having their lower
ends fixedly attached to respective cross mem-
bers (38, 39} provided with adjustable levelling
feet (42) or the like for engagement with the floor.

3. A laundry washing machine according to
claim 2, characterized in that said first and second
housing elements (5, 6) are each formed with a
main wall portion (8, 22) forming the front or rear
surface of the assembled housing, respectively,
and with two lateral wall portions (9, 10; 23, 24)
extending parallel to each other and at right
angles to the respective main wall portion (8, 22)
said lateral wall portions of the two housing
“elements (5, 8) being adapted to be brought into
mutual contact for forming the respective side
surfaces of the assembled housing and to be
connected to said frame (7) by means of per se
known fastening elements introduced into corre-
sponding bores (13) of said lateral wall portions
and said frame (7).

4. A laundry washing machine according to any
of claims 1 to 3, characterized in that said first
housing element (52) is formed in one piece with
said upper work surface (54).

vy
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Patentanspriiche

1. Waschmasching, insbesondere vom Frontla-
detyp, mit einem &uReren Gehduse zur Abstit-
zung einer Waschanordnung (43, 44) aus einem
Bottich (43) und einer in dem Bottich (43) drehbar
gelagerten Trommel {44), wobei das Gehduse aus
wenigstens zwei getrennten Elementen (5, 6)
besteht, die jeweils einstiickig aufgebaut sind und
miteinander verbunden sind und weiterhin dazu
eingerichtet sind, die Waschanordnung (43, 44)
sowie alle elektrischen und mechanischen Kom-
ponenten der Maschine zu umschiieRen, gekenn-
zeichnet durch einen mittleren, steifen Tragrah-
men {7} von umgekehrt U-férmiger Gestalt, der
dazu eingerichtet ist, die Waschanordnung (43, 44)
und die genannten Komponenten der Maschine
sowie die genannten Geh3useelemente (5, 6) zu
halten, wobei letztere |6sbar miteinander mittels
des U-férmigen Tragrahmens (7) verbunden sind,
der zwischen ihnen angeordnet ist, und die dazu
eingerichtet sind, oben von einer ebenen Arbeits-
flache (64) abgedeckt zu werden.

2. Waschmaschine nach Anspruch 1, dadurch
gekennzeichnet, da der Tragrahmen (7) wenig-
stens ein langgestrecktes profiliertes Element auf-
weist, das in die Gestalt eines umgekehrten U
gebogen ist, das zwei vertikale Schenkel (35, 36)
und einen horizontalen oberen Schenkel (37) auf-
weist und so dimensioniert ist, dal® es zwischen
die genannten ersten und zweiten Geh&use-
elemente (5, 6) paflt, wobei die vertikalen Schen-
kel (35,36) mit ihren unteren Enden fest an
jeweiligen Querelementen {38, 39) befestigt sind,
die mit einstellbaren AusgleichsfiBen (42) oder
dergleichen zur Auflage auf dem FuBboden verse-
hen sind.

3. Waschmaschine nach Anspruch 2, dadurch
gekennzeichnet, daB8 die genannten ersten und
zweiten Gehéuseelemente (5, 6) jeweils einen
Hauptwandabschnitt (8, 22) aufweisen, die die
Vorder- oder Hinterseite des zusammengesetzten
Gehauses bilden, und mit zwei seitlichen Wand-
abschnitten (9, 10; 23, 24) versehen sind, die sich
parallel zueinander und unter rechten Winkeln zu
dem jeweiligen Hauptwandabschnitt (8, 22)
erstrecken, wobei die Seitenwandabschnitte der
zwei Gehduseelemente (5, 6) dazu eingerichtet
sind, in gegenseitige Berlihrung gebracht zu
werden, um die jeweiligen Seitenflachen des
zusammengesetzten Geh&uses zu bilden und mit
dem genannten Rahmen (7) mittels an sich
bekannter Befestigungselemente verbunden zu
werden, die in entsprechende Bohrungen (13} der
Seitenwandabschnitte und im Rahmen (7) einge-
fuhrt werden.

4. Waschmaschine nach einem der Ansprlche 1
bis 3, dadurch gekennzeichnet, daf’ das erste
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Gehauseelement (52) einstlickig mit der oberen
Arbeitsflache (54) ausgebildet ist.

Revendications

1. Machine a laver le linge, notamment du type &
chargement frontal, comportant un carter exté-
rieur pour supporter un ensemble de lavage
(43, 44) comprenant une cuve (43) et un tambour
(44) monté a rotation & I'intérieur de la cuve {43), ce
carter étant composé d'au moins deux éléments
séparés (5, 6), dont chacun a une structure d'une
seule piéce et est raccordé & l'autre, ces deux
éléments étant en outre adaptés pour enfermer
I'ensemble de lavage {43, 44) ainsi que tous les
composants électriques et mécaniques de la
machine, caractérisée par un bati support central
rigide (7) ayant la forme de la lettre “U” inversée et
étant adapté pour supporter I'ensemble de lavage
(43, 44) et les composants de la machine, ainsi que
les éléments de carter (5, 6), ces derniers étant
assemblés de fagon amovible |'un avec I'autre et
avec le bati support en forme d'*'U” (7) interposé
entre eux et étant adaptés pour étre recouverts en
haut par un plan de travail (54).

2. Machine 3 laver le linge selon la revendication
1, caractérisée en ce que le bati support (7)
comporte au moins un profilé allongé coudé a la
forme de la lettre “U” inversée, ayant deux
branches verticales (35, 36} et une portion supé-
rieure horizontale (37) et dimensionné pour se
loger entre le premier et le deuxiéme éléments de
carter {5, 8), ces branches verticales (35, 36) ayant
leurs extrémités inférieures fixées sur des tra-
verses respectives (38, 39) équipées de pieds
réglables de mise & niveau (42) ou I'analogue, pour
reposer sur le plancher.

3. Machine & laver le linge selon la revendication
2, caractérisée en ce que le premier et le deuxiéme
éléments de carter (5, 6) sont chacun formé avec
une portion de paroi principale (8, 22} formant la
surface frontale ou la surface arriére du carter
assemnblé, et avec deux portions de parois laté-
rales {9, 10; 23, 24) s’étendant parallélement 'une
a l'autre et 3 angle droit par rapport a la portion de
paroi principale respective (8, 22), ces portions de
parois latérales des deux éléments de carter (5, 6)
étant adaptés pour étre amenés en contact mutuel
pour former les surfaces latérales respectives du
carter assembié et pour étre raccordés au bati (7)
par des éléments de fixation connus en eux-
mémes, introduits dans des trous correspondants
(13) des portions de paroi latérale et du bati (7).

4. Machine i laver le linge selon I'une quelcon-
que des revendications 1 & 3, caractérisée en ce
que le premier élément de carter (52) est formé
d’une seule piéce avec la surface de travail supé-
rieure (54).
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