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Description

�[0001] The instant invention refers to a kind of con-
denser drying machine, preferably of a household type,
showing a particularly silent working during all times of
drum operation.
�[0002] Largely known in the art is the general require-
ment of reducing as much as possible the noise gener-
ated by household appliances in their operation; such
facts has been extensively described in the European
Patent Application n. 04 100 491.2, filed by the same
Applicant.
�[0003] During a drying cycle the laundry contained in
the drum is continuously lifted to the inner top side of said
drum due to the lifters rotation, and if the drum rotation
speed is low enough the same laundry will fall down on
the drum bottom, and then is again lifted with a repeating
and uninterrupted motion.
�[0004] Also largely known in the art is the fact that the
typical rumble of the laundry continuously falling down
on the drum bottom is perceived as being particularly
high, especially in the night time, since it is aggravated
by the additional noise generated by the fans used to
circulate the drying air, and possibly also by the condens-
ing air passing through the condenser in such type of
drying machines.
�[0005] This problem is particularly annoying when the
drying machine operates at a slowed-�down speed in or-
der to reduce the noise generated by said air flows; as a
matter of fact, during a slowed rotation and after having
been lifted to the top, the laundry easier falls-�down on
the drum bottom, as the centrifugal force in the drum
rotating at a lowered speed is no more enough to com-
pensate the gravity force.-
�[0006] In order to try to reduce such problem, from JP
Application No. 06100806 it is known to fix a silencing
sheet, made of insulating material, in contact with the
internal circumferential metallic surface of the side plate
of the rotary drum, and connecting the sheet to the side
plate.
�[0007] However a further problem arises, when the
laundry humidity is detected by electronic means that are
able to measure the laundry insulating resistance be-
tween the drum and the baffles placed on the internal
surface of the drum.
�[0008] In the fact the electric insulation generated by
said sheet will prevent using the drum metallic surface
as an electric contact, differently from the prior art drying
machines where the laundry insulating resistance, de-
pending on the relevant humidity, can be detected and
measured.
�[0009] From DE 197 37 340 A1 it is divulged a rotating
drum of a laundry drier provided with means able of de-
tecting the electric resistance, and from there the drying
condition, of a laundry load into said drum by measuring
the resistance between the cylindrical metallic portion of
said drum and the baffles, which are properly insulated
from the drum.

�[0010] However, should this solution combined with
that one showed in the cited (application) JP 63089847,
the resistance which can be measured would be tremen-
dously reduced and made unstable, due to the coverage,
and so to the so caused uselessness of said cylindrical
part as an electric terminal.
�[0011] From JP 01262894 it is divulged a kind of ro-
tating drum in which the cylindrical side wall is formed of
two steel sheets, and an insulating resin sheet sand-
wiched between said sheets.
�[0012] This solution shows quite profitable to greatly
reduce the drum noise, and in the same time to keep the
appreciate looking of the drum inner wall still shining and
reflecting, as in the conventional drums, so avoiding the
dull appearance of the insulating resin sheet; however
still in this case it is no more possible to use the cylindrical
portion of the drum as an electric terminal, where to col-
lect the laundry electric resistance.
�[0013] It would therefore be desirable, and is actually
a main purpose of the present invention, to provide a
clothes drying machine that will eliminate, or at least re-
duce the drawback of the noise produced by the laundry
falling down on the drum bottom, without missing the pos-
sibility of using the drum as an electric contact area of
insulation detection.
�[0014] According to another purpose of the present in-
vention, this must be applicable also to drying machines
whose drum is made of two electrically separated and
cylindrical half-�drums, according to a well known tech-
nique.
�[0015] According to a further purpose of the present
invention this clothes drying machine shall be able to be
easily manufactured using existing, ready available ma-
terials and techniques, and be competitive in its construc-
tion without suffering any alteration or reduction in the
performance and reliability thereof.
�[0016] According to the present invention, these aims
are reached in a drying machine incorporating the char-
acteristics as recited in the appended claims and includ-
ing such operating means as described below by mere
way of non- �limiting example with reference to the accom-
panying drawings, in which:�

- Fig. 1 is a simplified sectional view of the drum of a
dryer machine, seen from a section passing on the
drum axis, according to the invention,

- Fig. 2 is a simplified sectional view of the correspond-
ing drum, taken from section A - A of fig. 1,

- Fig. 3 is a schematic view of a drum showing an
improvement, referred to the drum showed in fig. 2,

- Fig. 4 is a simplified sectional view of the drum of a
dryer machine, seen from a section passing on the
drum axis, according to a different improvement.

- Fig. 5 is a simplified sectional view of the correspond-
ing drum, taken from section B - B of fig. 4,

- Fig. 6 is a simplified sectional view of a drum accord-
ing to an improvement of the invention,

- Fig. 7 is a schematic and a symbolic view of a section
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of the drum according to fig. 6, taken from a section
plane orthogonal to the drum axis.

�[0017] A laundry drying machine according to the prior
art comprises:�

- a rotating drum 1,
- a plurality of baffles 2A, 3A, 4A, 5A placed inside

said rotating drum and solidly engaged to it,
- means able to detect and measure the electric insu-

lation resistance between said drum and said baffles
connected among them.

�[0018] Furthermore said drying machine is also pro-
vided with a deadening band 6, that covers the internal
cylindrical surface of the drum and is interposed between
it and the baffles, as showed in figures 1 and 2.
�[0019] According to an embodiment which is not sub-
ject- �matter of the appended claim, a plurality of insulating
supports 2, 3, 4, 5, made preferably of plastic material,
are mounted into contact with said internal surface of the
drum, and said baffles 2A, 3A, 4A, 5A are engaged on
respective said supports.
�[0020] Furthermore two adjacent baffles 2A and 3A
are provided with means, able to detect the insulating
resistance inside the drum, mainly consisting of respec-
tive contacts 7, 8 which connect said baffles, made of
metal and therefore electrically conductive, to respective
electric connections 7A and 8A.
�[0021] These connections electrically link said baffles
to respective and electrically separated portions A and
B (here represented on the opposites bases of said
drum).
�[0022] To these portions are then connected two slid-
ing electrical contacts 11, 12 able to connect said drum
portions to a detecting and measuring means 10, repre-
sented only symbolically as well known in the art.
�[0023] A typical solution is to connect a drum base "A"
to the perimetral deadening band 6, and to use said sub-
assembly constituted by said base and said band 6as a
first point where to measure the insulation current, and
to use the remaining base "B" as a second measuring
point.
�[0024] As clearly showed in fig. 3, said two connections
7A and 8A, connecting the respective baffles 2A and 3A,
do pass both through the drum wall 1, and through said
deadening band 6, and also through the respective sup-
ports 2, 3.
�[0025] Of course said connections are insulated with
respect to the outside, and especially with respect to the
drum, in order to avoid the risk of shorting the baffles
between which the insulating resistance has to be meas-
ured.
�[0026] In order to improve the precision and the sta-
bility of the measured insulation, it is also desirable that
the baffles used for the insulation measure are as closest
as possible, and therefore two adjacent baffles will be
preferably selected, as symbolically showed in fig. 3.

�[0027] It will also easily understood that, in order to
obtain the best measure precision and stability, all baffles
are so construed and arranged to give a valid contribution
to said measure and therefore they are split into two dis-
tinct groups, wherein the baffles of a first group are elec-
trically connected among them, and the same thing for
the baffles of the second group.
�[0028] It will be then apparent that the measure of the
insulation resistance must be carried out between the
two separate sliding connections 11, 12, each of which
is linked to a respective group of baffles, connected as
just described.
�[0029] Moreover it has to be remarked, as practically
experienced, that if said baffles are grouped in a way that
to a same group belong only baffles alternated each other
on the inner surface of the drum, then the measure be-
comes more precise and stable as there is a greater prob-
ability that a part of the laundry is in the same time into
contact with two adjacent baffles, that therefore have to
belong to the two different groups, whereon the insulating
resistance measure is taken out.
�[0030] However the proposed solution, although effec-
tive from the point of view of the requested result of a
noise reduction, shows the "user unfriendly" drawback
that the drum inner wall does not appear anymore shining
and reflecting, as in the conventional drums made of
stainless steel, but unavoidably shows the dull appear-
ance of the deadening band.
�[0031] In order to avoid such problem, an advanta-
geous improvement is here proposed; it consists in that
on said deadening band a further metallic band 14 is
overlapped, made for instance even in stainless steel,
coated with copper or nickel etc., as exemplified in fig.
4, showing a front section of the drum wall orthogonal to
the "X" drum axis, and in the fig. 5 showing the corre-
sponding view of the drum as per the section B - B of fig. 4.
�[0032] Such further band 14 must then be wholly
placed in close contact with said deadening band 6, but
also under said insulating supports 2, 3, 4, 5 bearing the
respective baffles, so as the previously existing situation,
relevant to the electrical connections before described,
will not be modified.
�[0033] With reference to the possible question of a con-
sequent cost increase, it must be remarked that, as said
metallic band 14 is given only for aesthetic reasons, and
not for mechanical and structural reasons, it can be made
with a very thin thickness, so avoiding useless additional
costs.
�[0034] Furthermore in this case the drum is no more
visible from an user looking into the drum from outside
the machine; therefore the drum can be made with a nor-
mal dull metal sheet, quite cheaper of the stainless steel
sheet normally used.
�[0035] As a conclusion the cost increase with the sug-
gested solutions is basically negligible.
�[0036] The possibility of using a metallic wall with
sound damping properties is, in itself, known in the art;
for instance the Company Thyssen- �Stahl has developed
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a sandwich sheet, commercially known as TRITEC, that
is a material comprising two metal outer "skins" and a
viscoelastic plastic core layer.
�[0037] The just described solution allows a further ad-
vantageous improvement and an use broadening; in-
deed it has to be considered, as known in the art, that
the electric signal derived from the baffles, and finally
measured, is as much stable and representative of the
real laundry humidity as much the contacts of the meas-
ured signal are close to each other.
�[0038] In the just described solutions the measure-
ment contacts are the adjacent baffles, and their distance
is obviously remarkable.
�[0039] More over it is known that presently it is pre-
ferred to use metallic drums made with two correspond-
ing and semicylindrical semi-�drums 1A, 1B, suitably cou-
pled to each other through a ring-�shaped and fitting ele-
ment 15; each of said semi- �drums 1A, 1B is connected
to a corresponding base of the drum, respectively 1AA
and 1BB, as shown in fig. �6. Such constructive arrange-
ment is employed when it is desired to take the signal
not from the drum external cylindrical band, but from their
two bases, or in any case outside from said drum band.
�[0040] Such a solution is preferred for well known rea-
sons that therefore will not be repeated.
�[0041] Do to the above, it was observed that when the
described solution is used, that is the metallic plate 14 is
overlapped by the deadening band 6, then the distance
"d" between said plate and the baffles is due only to the
thickness of said supports, of about 0,5 mm., that is a
very smaller distance to the distance between adjacent
baffles (see fig. 5).
�[0042] The instant improvement therefore takes ad-
vantage of such a very little distance "d" to turn the baffles
on one side, and the metallic band 14 on the other side,
into respective contacts of the measurement circuit of
the insulation resistance inside the drum; to this purpose,
and with reference to fig. 6, the improvement of the in-
vention uses that metallic band 14 as one of the measure
contact, and the baffles, one or more of them, and pref-
erably all of them for obvious reasons, and connected
among them, as the other measure contact.
�[0043] To implement such purpose, each of the baffles
20, 21, 22 and 23, that are selected as one common
contact are linked with respective connections 20A, 20B,
20C, 20D able to electrically connect them to the first
semi-�drum 1A; the second contact is obtained by con-
necting the second semi- �drum 1B to said metallic band
14 through a respective passing-�through electric connec-
tion 30 (Fig. 7).
�[0044] Said connections 20A-�20D are obviously insu-
lated with respect to the surrounding elements, and pref-
erably they can ordinarily cross the respective said sup-
ports 2-5 said metallic band 14 and said deadening band
6, and at last go into contact with said first semi-�drum
1A; to its turn the connection 30 crosses said deadening
band 6 and said metallic plate 14, and then connects to
the respective semi- �drum 1B.

�[0045] Fig. 7 symbolically illustrates such solution; said
figure is a representation of the projection on a plane
orthogonal to the drum axis "X" both of a portion of the
semi- �drum 1A, to which said connections 20A, 20B, 20C,
20D are terminated, and of a portion of the semi-�drum
1B, (represented by the part contained in the curved lines
"K") associated with said connection 30 linking it to said
metallic band 14.
�[0046] From said electrically insulated semi-�drums 1A
and 1B the respective signals are then taken through
suitable sliding contacts 35, 36, and at last processed by
known means.

Claims

1. Laundry drying machine comprising: �

- a rotating drum (1),
- a deadening band (6) being placed into contact
on and covering the cylindrical internal surface
of said drum,
- a plurality of baffles (2A, 3A, 4A, 5A) placed
inside said drum and near it,
- means able to detect the electric insulation be-
tween suitable points inside said drum, a plural-
ity of insulating supports (2, 3, 4, 5) placed
against said deadening band and able to carry
respective said baffles (2A, 3A, 4A, 5A), char-
acterized in that: �

- said drum is made of a first and of a second
cylindrical and electrically insulated semi-
drums (1A, 1B),
- said baffles are electrically connected with
at least one of said semi-�drums through a
plurality of connections (7A, 8A, 30),
- a further metallic band (14) is placed on
said deadening band (6), said supports be-
ing mounted on and into contact with said
metallic band (14),
- a plurality of electrical connections (20A,
20B, 20C, 20D) is provided between each
or some of said baffles (2A, 3A, 4A, 5A) and
a first semi- �drum (1A),
- a separate connection (30) is provided be-
tween said further metallic band (14) and
said second semi- �drum (1B).

Patentansprüche

1. wäschatrocknermaschine, die Folgendes umfasst: �

- eine rotierende Trommel (1),
- ein Schallisolierungsband (6), das in Kontakt
mit der zylindrischen Innenfläche der Trommel
und diese bedeckend angeordnet ist,
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- eine Mehrzahl von Ablenkblechen (2A, 3A, 4A,
5A) innerhalb der Trommel und in deren Nähe,�
Mittel, die geeignet sind, die elektrische Isolie-
rung zwischen geeigneten Punkten innerhalb
der Trommel zu erfassen,
- eine Mehrzahl von Isolierunterlagen (2, 3, 4,
5), die auf dem Schallisolierungsband aufliegen
und geeignet sind, die Ablenkbleche (2A, 3A,
4A, 5A) zu tragen, dadurch gekennzeichnet,
dass: �

- die Trommel aus einer ersten und einer
zweiten zylindrischen und elektrisch isolier-
ten Halbtrommel (1A, 1B) besteht,
- die Ablenkbleche mit mindestens einer der
Halbtrommeln über eine Mehrzahl von An-
schlüssen (7A, 8A, 30) elektrisch verbun-
den sind,
- ein weiteres Metallband (14) auf dem
Schallisolierungsband (6) aufgebracht wird,
wobei die unterlagen auf und in Kontakt mit
dem Metallband (14) montiert sind,
- eine Mehrzahl elektrischer Verbindungen
(20A, 20B, 20C, 20D) zwischen jedem oder
einigen der Ablenkbleche (2A, 3A, 4A, 5A)
und einer ersten Halbtrommel (1A) vorge-
sehen ist,
- ein getrennter Anschluss (30) zwischen
dem weiteren Metallband (14) und der zwei-
ten Halbtrommel (1B) vorgesehen ist.

Revendications

1. Machine à sécher le linge, comprenant : �

- un tambour rotatif (1),
- une bande d’amortissement (6) placée en con-
tact sur et couvrant la surface intérieure cylin-
drique dudit tambour,
- une pluralité de déflecteurs (2A, 3A, 4A, 5A)
placés dans ledit tambour et près de lui,
- des moyens capables de détecter l’isolation
électrique entre des points appropriés à l’inté-
rieur dudit tambour, une pluralité de supports
isolants (2, 3, 4, 5) placés contre ladite bande
d’amortissement et capables de porter respec-
tivement lesdits déflecteurs (2A, 3A, 4A, 5A),
caractérisée en ce que

- ledit tambour est constitué d’un premier et
d’un deuxième demi-�tambours cylindriques
et isolés électriquement (1A, 1B),
- lesdits déflecteurs sont reliés électrique-
ment à au moins l’un desdits demi- �tam-
bours par le biais d’une pluralité de con-
nexions (7A, 8A, 30),
- une autre bande métallique (14) est placée

sur ladite bande d’amortissement (6), les-
dits supports étant montés sur et en contact
avec ladite bande métallique (14),
- une pluralité de connexions électriques
(20A, 20B, 20C, 20D) est prévue entre cha-
cun ou certains desdits déflecteurs (2A, 3A,
4A, 5A) et un premier demi-�tambour (1A),
- une connexion séparée (30) est prévue
entre ladite autre bande métallique (14) et
ledit deuxième demi-�tambour (1B).
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