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(54) Process for producing a metal hub of a washing machine and metal hub obtained through

such process

(57) A metal hub (1) for a laundry washing machine
and process for producing said metal hub (1) comprising
the steps of providing a steel tube portion, and expanding
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by metal forming the two ends of the tube portion through
so that such expanded ends (11,12) are adapted for
mounting roller bearings for supporting a drum shaft in
said hub (1).
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Description

[0001] The present invention relates to a process for
producing a metal tubular member acting as the central
hub of a laundry washing machine and provided with
seats for roller bearings adapted to be inserted in the
tubular member and in which a drum shaft is supported.
In laundry washing machines provided with a drum with
horizontal or inclined axis, the rotation of the drum which
holds the laundry and is contained by the tub, that doesn’t
take part to the rotation and contains the wash liquid, is
guaranteed by providing in the rear part of the tub a hub
which generally is buried into the plastic polymer of the
tub.

[0002] Examples of known metal tubular members
constituting the hub of a laundry washing machine tub
are shown in EP-A-43429 and in EP-A-198554. The hub
of EP-A-43429 presents a complicate tubular shape, with
a longitudinal axis, with the purpose of containing a cou-
ple of ball bearings, which have to sustain the weight of
the drum and the dynamic stress, transferred through the
shaft, and transmitting all these stresses to the tub.
Transversal ribs on the external surface of the hub avoid
the relative movement between hub and tub. The hub is
inserted into the mould in which itis covered by the plastic
polymer that, in the same mould, forms the tub. However,
this complicate shape has some negative aspects. In or-
der to produce such a kind of hub it is necessary to use
a die-cast process with an aluminum alloy and to subse-
quently machine it at its end to form the seats and abut-
ments for the bearings. It is immediately obvious that the
construction and production of a hub of this kind is both
complicated and expensive. Moreover since there are
two different metals in contact, with two different coeffi-
cients of thermal expansion, in particular the aluminum
alloy of the hub combined with the carbon steel of the
bearings, a loss of adhesion between hub and bearings
and, consequently, the drum lockout is possible.

[0003] Generally, this problem can be overcome by
using cast iron instead of aluminum, however with a high
increase of cost.

[0004] The same problems do exist in a metal hub of
the type shown in EP-A-198554 in which the hub is a
metal member formed from an extruded aluminum tube.
Even if the cost of an extruded aluminum tube which is
cut to the required length is lower than a die cast com-
ponent, nevertheless the cost of providing the tube with
a plurality of holes for assuring a torsional coupling be-
tween the hub and the tub reduces the costs advantage.
Moreover the use of the polymer extending in said holes
for providing abutment surfaces of the ball bearings does
not assure that such bearings are maintained in the cor-
rect position for the entire life of the laundry washing ma-
chine.

[0005] The main object of the present invention is to
provide a process for producing a hub, and a hub ob-
tained trough such process, that will overcome all the
above mentioned problems and will be simple and cost
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effective.

[0006] The above object is reached by a process and
by a hub according to the attached claims.

[0007] One of the main advantages of the invention is
that the tubular hub is made of a metal that is the same
of the ball bearings (steel). According to the invention,
the hub is produced starting from a carbon steel tube with
a process able to form, on the internal surface thereof,
the two inner annular housings for the bearings, and on
the external surface, a particular shape able to constrain
the hub to the polymer of the tub in a reliable and secure
manner so as to exclude any relative movement.
[0008] The invention will be clearer from the detailed
description given hereinafter by way of example, with ref-
erence to the accompanying drawing in which:

- Figure 1 is a prospective view of a typical aluminum
hub according to prior art and obtained by a die cast
process;

- Figure 2 is a lateral view of the hub of a washing
machine according to the invention;

- Figure 3 is a section view along the longitudinal axis
of the hub of figure 2; and

- Figure 4 illustrates schematically a process se-
quence to realize the hub according to the invention.

[0009] With reference to the drawings, a metal hub 1
is formed from an extruded low carbon steel tube by cut-
ting it to the required length and subsequently, thanks to
a bulge forming process shown in figure 4, by forming at
the two ends 11 and 12 the bearing housings.

[0010] Inthe metal forming process of the hub accord-
ing to the invention, the cut down steel tube is inserted
into a bulge forming machine with six stations, in which
a couple of punches P perform a expansion of the two
ends of the tube step by step, from the original diameter
to the bearing housings diameter. In the last step the
punches carry out a fine calibration of the dimensions
and the abutments of the two bearing housings 11 a and
12a.

[0011] At the end of the forming process, the hub 1 is
provided with an externally convergent-divergent shape
which defines two truncated cone portions 13a and 13b
with the purpose of excluding any relative movement in
the direction of the longitudinal axis between the hub 1
and the plastic polymer of the tub (not shown). The rough-
ness of the external surface of the hub 1, in contact with
the plastic tub, is sufficient to prevent any movement
thanks to the torsional friction. However, it is preferred
to add a knurl process to the overall metal forming proc-
ess in order to obtain a knurled portion 14 on the external
surface in order to increase the torsional coupling. The
knurled portion 14 (figure 2) is preferably situated in the
central portion of the hub 1, between the two truncated
cone portions 13a and 13b. Of course the knurled surface
can be moved to other zones of the hub, or it can be
extended on the entire outside surface of the hub.
[0012] The ends 11, 12 of the hub provide, on its in-
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ternal surface, the two inner annular housings for the
bearings (not shown) with, respectively, the two abut-
ments 11a and 12a for the same bearings obtained with-
out the need for any machining process subsequent to
the bulge forming of the hub. However, it is possible to
add a machining process in order to obtain better toler-
ances and roughness for the two bearing housings 11,
12 and abutments.

[0013] The hub according to the present invention can
be used either in front loading washing machine or in top
loading washing machine, and it can be also used not
only for horizontal axis washers, but also for vertical axis
washers.

Claims

1. Process for producing a metal tubular member (1)
to be used as a hub of a laundry washing machine,
characterized in that it comprises the following
steps:

- providing a steel tube portion, and

- expanding the two ends of the tube portion
through a metal forming process with punches
(P) so that such expanded ends (11, 12) are
adapted for mounting roller bearings for support-
ing a drum shaft in the tubular member (1).

2. Processaccordingto claim 1, wherein the expansion
of the two ends (11, 12) is such that the tubular mem-
ber (1) presents two truncated cone-shaped portions
(13a, 13b) diverging from a central zone of the mem-
ber (1).

3. Process according to claim 1 or 2, wherein the steel
tube portion is obtained from an extruded low carbon
steel tube.

4. Process according to any of the preceding claims,
wherein it comprises a knurling process of at least a
portion (14) of the outside surface of the metal tubular
member (1).

5. Laundry washing machine provided with a metal tu-
bular member (1) for rotatably supporting the drum
shaft obtained through a process according to any
of the preceding claims.

6. Metal tubular member (1) to be used as hub of a
laundry washing machine and provided with seats
(11, 12, 11a, 12a) for roller bearings adapted to be
mounted in the tubular member (1) and in which a
drum shaft has to be rotatably supported, charac-
terized in that the metal tubular member (1) is made
of carbon steel and presents two truncated cone-
shaped portions (13a, 13b) diverging from a central
zone of such member (1).
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7.

Metal tubular member according to claim 6, wherein
a central zone of the metal tubular member (1)
presents an outside knurled surface.

Metal tubular member according to claim 7, wherein
the central knurled portion (14) is cylindrical.



EP 2 083 108 A1

1% sy,
N
et s PG 0,

3

o

%

‘ \&\a\\",\\\\u.\\\\v\\\ -
%,

o,
%
7%

G,
i P, %

o
s o

e Y

s

o
s
e

T s AL
risorietr

s
‘o, -
sttt

. 3
rgeod
K

i

I e

Li sy

A

I “re

4 It AL

e ] .
i
S 34

N

e
e
s
~
.

ensgpens

Veggoer,

o

A

AT AR A A

Ndh

]
N

i

Y s
Yecpr

B
e



EP 2 083 108 A1

ot e

(%

- N
ST A
AT R e,




w

EPO FORM 1503 03.82 (P04C01)

EP 2 083 108 A1

0 ) Eur:opean Patent EUROPEAN SEARCH REPORT Application Number
Office EP 08 10 1020
DOCUMENTS CONSIDERED TO BE RELEVANT
Categor Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
gory of relevant passages to claim APPLICATION (IPC)
Y EP 0 321 030 A (PHILIPS NV [NL]) 1-3,5,6 | INV.
21 June 1989 (1989-06-21) DO6F37/00
A * column 2, line 21 - column 3, line 9; 4,7,8
figures *
Y WO 2004/042133 A (BSH BALAY SA [ES]; 1-3,5,6
GRACIA BOBED ISMAEL [ES]; MANAS MOLINA
ALBERTO [ES]) 21 May 2004 (2004-05-21)
A * page 6, lines 19-25; figures * 4,7,8
A EP 0 789 103 A (BALAY SA [ES] BSH BALAY SA[1-8
[ES]) 13 August 1997 (1997-08-13)
* claims; figures *
A DE 100 45 181 C1 (WHIRLPOOL CO [US]) 1-8
13 December 2001 (2001-12-13)
* paragraphs [0016] - [0020]; figures *
TECHNICAL FIELDS
SEARCHED (IPC)
DO6F
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner
Munich 20 August 2008 Clivio, Eugenio
CATEGORY OF CITED DOCUMENTS T : theory or principle underlying the invention
E : earlier patent document, but published on, or
X : particularly relevant if taken alone after the filing date
Y : particularly relevant if combined with another D : document cited in the application
document of the same category L : document cited for other reasons
A:technological backgroUund e e e e e
O : nhon-written disclosure & : member of the same patent family, corresponding
P : intermediate document document




EPO FORM P0459

EP 2 083 108 A1

ANNEX TO THE EUROPEAN SEARCH REPORT
ON EUROPEAN PATENT APPLICATION NO. EP 08 10 1020

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

20-08-2008
Patent document Publication Patent family Publication
cited in search report date member(s) date
EP 0321030 A 21-06-1989 IT 213109 72 13-10-1989
W0 2004042133 A 21-05-2004  CN 1694986 A 09-11-2005
EP 1563135 Al 17-08-2005
ES 2242470 Al 01-11-2005
KR 20050059326 A 17-06-2005
RU 2317356 C2 20-02-2008
US 2006125150 Al 15-06-2006
EP 0789103 A 13-08-1997 DE 69632856 D1 12-08-2004
DE 69632856 T2 22-06-2006
ES 2102972 Al 01-08-1997

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82



EP 2 083 108 A1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

«  EP 43429 A [0002] [0002] «  EP 198554 A [0002] [0004]



	bibliography
	description
	claims
	drawings
	search report

