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Description

Technical field

[0001] This invention generally lies within the field of
apparatuses for treating surfaces; in particular, the in-
vention relates to a polishing and/or sanding head for

treating surfaces.

Prior art

[0002] Known apparatuses suitable for polishing or
sanding surfaces, for example car bodies, typically com-
prise a power tool which may be operated manually by
an operator and is provided with a rotating shaft that has,
on its tip, a discoid element made of a more or less abra-
sive material suitable for treating the surface when rotat-
ed by the tool. The rotating element generally comprises
or supports a cloth which, when the apparatus is operated
by the operator, distributes a polishing or abrasive paste
onto the surface to be treated.

[0003] Examples of apparatuses of this kind are
known, for example, from CN 103 862 351 A, EP 1 586
416 A2, and US 6 007 412 A.

[0004] However, one problem of these apparatuses is
that they are not able to homogenously treat the surface,
for example by uniformly spreading the polishing paste,
and therefore the final quality of the treated surface may
not be satisfactory on account of having aesthetically dif-
ferent regions (presence of marks, opaqueness, etc.).
[0005] Understandably, this defect limits the usability
of the apparatus and the quality of the treatment.

Summary of the invention

[0006] The object of this invention is to overcome the
aforementioned problems.

[0007] In order to achieve this, a processing head is
provided which is designed to allow the simultaneous
use of two abrasive or polished surfaces, made of iden-
tical or different materials, which are simultaneously op-
erated (rotated) in opposing directions.

[0008] The aim in operational terms is to obtain more
homogenous processing that has a higher finishing level
by comparison with using conventional systems for these
operations, which only have one type of material that may
rotate in only one direction.

[0009] The device is particularly suitable for treating
painted surfaces of cars, but its use may be extended to
any context in which a surface is prepared by means of
sanding and/or a surface is finished by means of polish-
ing.

[0010] The head is advantageously designed to be
connected to a rotary power tool, for example those nor-
mally used in the bodywork field. Another possible field
of use may be, for example, that of polishing floors that
are made of wood or other materials (marble, other
stones, or ceramics).
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[0011] The concurrentrotation of the treatment surfac-
es, supported by the head, is achieved by means of a
planetary speed reducer which comprises a central "sun"
gear, one or more "planet"gears and aninternally toothed
gearknown as a"ringgear". This reducer is characterized
by the fact that, in a head according to this invention, the
system of "planets" is kept stationary and constrained,
instead of keeping the "ring gear" stationary.

[0012] The rotary motion is applied to a shaft which is
integrally connected to the sun gear. The one or more
planets are kept in a fixed position with respect to the
axis of the head and are only free to rotate about their
own axis. The planets engage with a toothed gear com-
prising internal toothing (the ring gear), which toothed
gear is free to rotate on account of the motion transmitted
thereto by these planets. In a head according to this in-
vention, both the sun gear and the ring gear are rotatable
with respect to the planet holder.

[0013] If a cylindrical surface is mounted on the sun
gear, this surface will rotate in the same direction of the
source of the motion; however, ifaplanar circular annulus
is mounted on the external ring gear, this ring will rotate
in an opposite direction to the surface mounted on the
sun gear. The two surfaces, i.e. the cylindrical surface
and annular surface, advantageously lie with the ex-
posed surface on the same plane; the processing means
(abrasive surface or polishing surface) is applied to these
exposed surfaces.

[0014] The aforesaid and other aims and advantages
are achieved, according to the invention, by a polishing
and/or sanding head for treating surfaces that has the
features defined in claim 1. Preferred embodiments of
the invention are defined in the dependent claims.

Brief description of the drawings

[0015] The functional and structural features of some
preferred embodiments of a polishing and/or sanding
head for treating surfaces according to the invention will
now be described. Reference is made to the accompa-
nying drawings, in which:

- Fig. 1is a perspective view, in diametral cross sec-
tion, of a polishing and/or sanding head for treating
surfaces, according to one embodiment of this in-
vention;

- Fig. 2is a perspective view, from below, of the head
in Fig. 1, with the treatment surfaces removed in or-
der to show the planetary transmission inside the
head; and

- Fig. 3 is the perspective view, from below, of the
headinFig. 2, with the treatment surfaces reinstated.

Detailed description

[0016] Before describing in detail a plurality of embod-
iments of the invention, it should be clarified that the in-
vention is notlimited in its application to the design details
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and configuration of the components presented in the
following description or illustrated in the drawings. The
invention is able to assume other embodiments and to
be implemented or constructed in practice in different
ways. It should also be understood that the phraseology
and terminology have a descriptive purpose and should
not be construed as limiting.

[0017] With reference, by way of example, to Fig. 1, a
polishing and/or sanding head 9 comprises a primary disc
10 which is axially hollow, and a rotating shaft 12 which
is received in the internal cavity of the primary disc 10
and rotatably supported by the latter.

[0018] The rotating shaft 12 is designed in such a way
as to receive a rotary motion about an axis coincident to
the axis of the primary disc 10 (axis x) by means of a
power take-off external to the head 9.

[0019] There is also a body 14 present, which body is
radially external and coaxial with respect to the rotating
shaft 12, said body 14 being rotatably supported by said
primary disc 10.

[0020] The head 9 also comprises a planetary gear
transmission which is adapted to transmit the rotational
motion of the rotating shaft 12 to the body 14, the trans-
mission comprising: a sun gear 18 which is integral in
rotation with the rotating shaft 12 and has an external
toothing facing the body 14; a ring gear 20 which is inte-
gralin rotation with the body 14 and has an internal tooth-
ing facing the axis x of the primary disc 10; and at least
one planet gear 22 which is supported by the primary
disc 10 so as to be rotatable about a secondary axis y
which is parallel and not coincident with the axis x of the
primary disc 10.

[0021] The planetgear 22 is placed in an intermediate
position between the sun gear 18 and the ring gear 20
in such a way as to engage both and transmit a rotary
motion from the former to the latter.

[0022] The head 9 also comprises a first support for a
treatment means 24 which is integral in rotation with the
rotating shaft 12 and has an exposed surface adapted
to form or support a means suitable for polishing or sand-
ing a surface to be treated, and a second support for a
treatment means 26 which is integral in rotation with the
body 14 and has an exposed surface adapted to form or
support a means suitable for polishing or sanding said
surface to be treated. These first and second supports
for a treatment means 24, 26 are designed, respectively,
as a circular element and an annular element that are
concentric to each other, and the second support for a
treatment means 26 counter-rotates around the outside
of the first support for a treatment means 24 (i.e. is able
to rotate in an opposite direction with respect to the di-
rection of rotation of the latter, which is set by the rotating
shaft 12).

[0023] The first and second supports for treatment
means 24, 26 are preferably designed to form or support
a means suitable for polishing and/or sanding a surface
to be treated that is made of painted metal (for example
a car body) or wood or stone or marble or ceramic.
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[0024] The exposed surface of the first and/or the sec-
ond support for a treatment means 24, 26 is advanta-
geously formed at least partially from a felt cloth of a kind
known per se oris designed to supportatreatmentmeans
formed at least partially from a felt cloth.

[0025] According to a preferred embodiment, the ex-
posed surface of the first and/or the second support for
atreatment means 24, 26 is formed at least partially from
an expanded polymer cloth or is designed to support a
treatment means formed at least partially from an ex-
panded polymer cloth.

[0026] The exposed surfaces of said first and second
supports for a treatment means 24, 26 are preferably
mutually coplanar.

[0027] According to one embodiment, the rotating
shaft 12 comprises a flange rotatably supported by the
primary disc 10 by means of a rolling bearing.

[0028] The at least one planet gear 22 is preferably
supported by the primary disc 10 so as to be rotatable
about a relevant secondary axis y by means of a pin 23
fixed to said primary disc 10, such that the secondary
axis y is fixed in rotation with respect to the axis x of the
primary disc 10.

[0029] According to one embodiment, the head 9 com-
prises three planet gears 22 circumferentially equidistant
along the primary disc 10.

[0030] The primary disc 10 may advantageously be
designedto couple to a portable apparatus equipped with
a power take-off that may be coupled to the rotating shaft
12.

[0031] For example, the primary disc 10 may be de-
signed to couple to a traditional handheld power tool for
polishing and/or sanding car bodies.

[0032] Various aspects and embodiments of a polish-
ing and/or sanding head according to the invention have
been described. It is understood that each embodiment
may be combined with any other embodiment. Moreover,
the invention is not limited to the embodiments described,
but may be varied within the scope defined by the ap-
pended claims.

Claims
1. Polishing and/or sanding head (9), comprising:

- a primary disc (10) which is axially hollow;

- a rotating shaft (12) which is received in the
internal cavity of the primary disc (10) and rotat-
ably supported by the latter, said rotating shaft
(12) being configured in such a way as to receive
a rotary motion about an axis coincident to the
axis of the primary disc (10) by means of a power
take-off external to the head (9); and

- a body (14) which is radially external and co-
axial with respect to the rotating shaft (12), said
body (14) being rotatably supported by said pri-
mary disc (10); characterized by also compris-
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ing a planetary gear transmission which is
adapted to transmit the rotational motion of the
rotating shaft (12) to the body (14), said trans-
mission comprising:

-asun gear (18) which is integral in rotation with
the rotating shaft (12) and has an external tooth-
ing facing the body (14);

-aring gear (20) which is integral in rotation with
the body (14) and has an internal toothing facing
the axis of the primary disc (10); and

- atleastone planet gear (22) which is supported
by the primary disc (10) so as to be rotatable
about a secondary axis (y) which is parallel and
not coincident with the axis of the primary disc
(10), said planet gear (22) being placed in an
intermediate position between the sun gear (18)
and thering gear (20) in such away astoengage
both and transmit a rotary motion from said sun
gear (18) to said ring gear (20); the head (9)
further comprising a first support for a treatment
means (24) which is integral in rotation with the
rotating shaft (12) and has an exposed surface
adapted to form or support a means suitable for
polishing or sanding a surface to be treated, and
a second support for a treatment means (26)
which is integral in rotation with the body (14)
and has an exposed surface adapted to form or
support a means suitable for polishing or sand-
ing said surface to be treated, said first and sec-
ond supports for a treatment means (24, 26) be-
ing configured, respectively, as a circular ele-
mentand an annular elementthatare concentric
to each other, the second supportforatreatment
means (26) being designed to rotate in the op-
posite direction with respect to the direction of
rotation of the first support for atreatment means
(24).

Head (9) according to claim 1, wherein said first and
second supports for a treatment means (24, 26) are
configured to form or support a means suitable for
polishing and/or sanding a surface to be treated that
is made of painted metal or wood or stone or marble
or ceramic.

Head (9) according to claim 1 or 2, wherein the ex-
posed surface of the first and/or the second support
for a treatment means (24, 26) is formed at least
partially from a felt cloth or is configured to support
a treatment means formed at least partially from a
felt cloth.

Head (9) according to any one of the preceding
claims, wherein the exposed surface of the first
and/or the second support for a treatment means
(24, 26) is formed at least partially from an expanded
polymer cloth or is configured to support a treatment
means formed at least partially from an expanded
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10.

1.

12.

polymer cloth.

Head (9) according to any one of the preceding
claims, wherein the exposed surfaces of said first
and second supports for a treatment means (24, 26)
are mutually coplanar.

Head (9) according to any one of the preceding
claims, wherein the rotating shaft (12) comprises a
flange rotatably supported by the primary disc (10)
by means of a rolling bearing.

Head (9) according to any one of the preceding
claims, wherein the at least one planet gear (22) is
supported by the primary disc (10) so as to be rotat-
able about a secondary axis (y) by means of a pin
(23) fixed to said primary disc (10), such that the
secondary axis (y) is fixed in rotation with respect to
the axis of the primary disc (10).

Head (9) according to any one of the preceding
claims, comprising three planet gears (22) circum-
ferentially equidistant along the primary disc (10).

Head (9) according to any one of the preceding
claims, wherein the primary disc (10) is configured
to couple to a portable apparatus equipped with a
power take-off that may be coupled to the rotating
shaft (12).

Head (9) according to claim 9, wherein the primary
disc (10) is configured to couple to a handheld power
tool for polishing and/or sanding car bodies.

Portable apparatus equipped with a power take-off,
the portable apparatus comprising a head (9) ac-
cording to one of the preceding claims, wherein the
primary disc (10) of the head (9) is coupled to the
portable apparatus and the rotating shaft (12) of the
head (9) is coupled to the power take-off of the port-
able apparatus.

Portable apparatus according to claim 11, wherein
the portable apparatus is embodied as a handheld
power tool for treating painted surfaces of cars, in
particular for polishing and/or sanding car bodies.

Patentanspriiche

1.

Polier- und/oder Schleifkopf (9), umfassend:

- eine Primarscheibe (10), die axial hohl ist;

- eine Drehwelle (12), die in dem inneren Hohl-
raum der Primarscheibe (10) aufgenommen ist
und von dieser drehbar gelagert ist, wobei die
Drehwelle (12) so ausgebildet ist, dass sie eine
Drehbewegung um eine mit der Achse der Pri-
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marscheibe (10) zusammenfallende Achse mit-
tels eines auRerhalb des Kopfes (9) befindlichen
Leistungsabtriebs aufnimmt; und

- einen Korper (14), der radial aufRerhalb und
koaxial in Bezug auf die Drehwelle (12) ist, wo-
bei der Kérper (14) von der Primarscheibe (10)
drehbar gelagert ist,

dadurch gekennzeichnet, dass er auch ein Plane-
tengetriebe aufweist, das ausgebildet ist, die Dreh-
bewegung der Drehwelle (12) auf den Korper (14)
zu Ubertragen, wobei das Getriebe umfasst:

- ein Sonnenrad (18), das drehfest mitder Dreh-
welle (12) verbunden ist und eine dem Korper
(14) zugewandte AuRenverzahnung aufweist;
- ein Hohlrad (20), das drehfest mit dem Korper
(14) verbunden ist und eine Innenverzahnung
aufweist, die der Achse der Primarscheibe (10)
zugewandt ist, und

- mindestens ein Planetenrad (22), das von der
Primarscheibe (10) so getragen ist, dass es um
eine Sekundarachse (y) drehbar ist, die parallel
zu der Achse der Primarscheibe (10) verlauft
und nicht mit inr zusammenfallt, wobei das Pla-
netenrad (22) in einer Zwischenposition zwi-
schen dem Sonnenrad (18) und dem Hohlrad
(20) so angeordnet ist, dass es in beide eingreift
und eine Drehbewegung von dem Sonnenrad
(18) auf das Hohlrad (20) Ubertragt; der Kopf (9)
ferner einen ersten Trager fiir ein Behandlungs-
mittel (24) umfasst, der drehfest mit der Dreh-
welle (12) verbunden ist und eine freiliegende
Oberflache aufweist, die dazu ausgebildet ist,
ein Mittel zu bilden oder zu tragen, das zum Po-
lieren oder Schleifen einer zu behandelnden
Oberflache geeignet ist, und einen zweiten Tra-
ger fir ein Behandlungsmittel (26), der drehfest
mit dem Kérper (14) verbunden ist und eine frei-
liegende Oberflache aufweist, die dazu ausge-
bildet ist, ein Mittel zu bilden oder zu tragen, das
zum Polieren oder Schleifen der zu behandeln-
den Oberflache geeignetist, wobeider erste und
der zweite Trager fur ein Behandlungsmittel (24,
26) als ein kreisférmiges Element bzw. als ein
ringférmiges Element ausgebildet sind, die zu-
einander konzentrisch sind, wobei der zweite
Trager fur ein Behandlungsmittel (26) ausgebil-
detist,in der entgegengesetzten Richtungin Be-
zug auf die Drehrichtung des ersten Tragers fur
ein Behandlungsmittel (24) zu drehen.

Kopf (9) nach Anspruch 1, wobei der erste und der
zweite Trager fur ein Behandlungsmittel (24, 26)
ausgebildet sind, ein Mittel zu bilden oder zu tragen,
das zum Polieren und/oder Schleifen einer zu be-
handelnden Oberflache geeignet ist, die aus lackier-
tem Metall oder Holz oder Stein oder Marmor oder
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10.

1.

Keramik besteht.

Kopf (9) nach Anspruch 1 oder 2, wobei die freilie-
gende Oberflache des ersten und/oder des zweiten
Tragers fur ein Behandlungsmittel (24, 26) zumin-
dest teilweise aus einem Filzgewebe gebildet ist
oder ausgebildet ist, ein Behandlungsmittel zu tra-
gen, das zumindest teilweise aus einem Filzgewebe
gebildet ist.

Kopf (9) nach einem der vorhergehenden Anspri-
che, wobei die freiliegende Oberflache des ersten
und/oder des zweiten Tragers flr ein Behandlungs-
mittel (24, 26) zumindest teilweise aus einem expan-
dierten Polymergewebe gebildet ist oder zum Tra-
gen eines zumindest teilweise aus einem expandier-
ten Polymergewebe gebildeten Behandlungsmittels
konfiguriert ist.

Kopf (9) nach einem der vorhergehenden Anspri-
che, wobei die freiliegenden Oberflachen des ersten
und des zweiten Tragers fiir ein Behandlungsmittel
(24, 26) zueinander koplanar sind.

Kopf (9) nach einem der vorangehenden Anspriiche,
wobei die Drehwelle (12) einen Flansch aufweist,
der mittels eines Walzlagers drehbar an der Primar-
scheibe (10) gelagert ist.

Kopf (9) nach einem der vorhergehenden Anspri-
che, wobei das mindestens eine Planetenrad (22)
mittels eines an der Primarscheibe (10) befestigten
Stifts (23) um eine Sekundarachse (y) drehbar ge-
lagert ist, so dass die Sekundarachse (y) in Bezug
auf die Achse der Primarscheibe (10) drehfest ist.

Kopf (9) nach einem der vorhergehenden Anspri-
che, mit drei Planetenradern (22), die in Umfangs-
richtung aquidistant entlang der Primarscheibe (10)
angeordnet sind.

Kopf (9) nach einem der vorhergehenden Anspri-
che, wobei die Primarscheibe (10) ausgebildet ist,
an ein tragbares Gerat gekoppelt zu werden, das mit
einem Leistungsabtrieb ausgestattet ist, der mit der
Drehwelle (12) gekoppelt werden kann.

Kopf (9) nach Anspruch 9, wobei die Primarscheibe
(10) ausgebildet ist, mit einem handgehaltenen mo-
torbetriebenen Werkzeug zum Polieren und/oder
Schleifen von Autokarosserien gekoppelt zu wer-
den.

Tragbares Gerat mit einem Leistungsabtrieb, wobei
das tragbare Gerat einen Kopf (9) nach einem der
vorhergehenden Anspriiche umfasst, wobei die Pri-
marscheibe (10) des Kopfes (9) mit dem tragbaren
Gerat gekoppelt ist und die Drehwelle (12) des Kop-
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fes (9) mit dem Leistungsabtrieb des tragbaren Ge-
rats gekoppelt ist.

Tragbares Gerat nach Anspruch 11, wobei das trag-
bare Gerat als handgehaltenes motorbetriebenes
Werkzeug zur Bearbeitung von lackierten Oberfla-
chen von Autos, insbesondere zum Polieren
und/oder Schleifen von Autokarosserien, ausgebil-
det ist.

Revendications

1.

Téte de polissage et/ou
comprenant :

de pongage (9),

- un disque primaire (10) axialement creux ;

- un arbre rotatif (12) recu dans la cavité interne
du disque primaire (10) et supporté en rotation
par ce dernier, ledit arbre rotatif (12) étant con-
figuré de maniere a recevoir un mouvement de
rotation autour d’'un axe coincidant avec I'axe
du disque primaire (10) au moyen d’une prise
de force externe a la téte (9) ; et

- un corps (14) qui est radialement externe et
coaxial par rapport a l'arbre rotatif (12), ledit
corps (14) étant supporté de maniére rotative
par le disque primaire (10) ; caractérisé en ce
qu’il comprend également une transmission a
engrenages planétaires qui est adaptée pour
transmettre le mouvement de rotation de I'arbre
rotatif (12) au corps (14), ladite transmission
comprenant :

- une roue solaire (18) solidaire en rotation
de l'arbre rotatif (12) et qui présente une
denture extérieure tournée vers le corps
(14);

- une couronne (20) solidaire en rotation du
corps (14) et qui présente une denture in-
terne tournée vers I'axe du disque primaire
(10) ; et

- au moins un planétaire (22) supporté par
le disque primaire (10) de maniére a pouvoir
tourner autour d’un axe secondaire (y) qui
est paralléle et ne coincide pas avec I'axe
du disque primaire (10), ledit planétaire (22)
étant placé dans une position intermédiaire
entre laroue solaire (18) etla couronne (20)
de maniére a les engager tous les deux et
atransmettre un mouvementde rotation du-
dit roue solaire (18) a ladite couronne (20) ;
la téte (9) comprend en outre un premier
support pour un moyen de traitement (24)
qui est solidaire en rotation de I'arbre rotatif
(12) et présente une surface exposée adap-
tée pour former ou supporter un moyen
adapté au polissage ou au pongage d’'une
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surface a traiter, et un second support pour
un moyen de traitement (26) qui est solidai-
re en rotation du corps (14) et présente une
surface exposée adaptée pour former ou
supporter un moyen adapté au polissage
ou au pongage de ladite surface a traiter,
lesdits premier et second supports pour un
moyen de traitement (24, 26) étant configu-
rés respectivement comme un élément cir-
culaire et un élément annulaire concentri-
ques l'un par rapport a l'autre, le second
support pour un moyen de traitement (26)
étant congu pour tourner dans le sens op-
posé parrapport au sens de rotation du pre-
mier support pour un moyen de traitement
(24).

Téte (9) selon la revendication 1, dans laquelle ces
premier et second supports pour un moyen de trai-
tement (24, 26) sont configurés pour former ou sup-
porter un moyen approprié pour polir et/ou poncer
une surface a traiter qui est faite de métal peint ou
de bois ou de pierre ou de marbre ou de céramique.

Téte (9) selon la revendication 1 ou 2, dans laquelle
la surface exposée du premier et/ou du second sup-
port pour un moyen de traitement (24, 26) estformée
au moins partiellement d’un tissu de feutre ou est
configurée pour supporter un moyen de traitement
formé au moins partiellement d’un tissu de feutre.

Téte (9) selon I'une quelconque des revendications
précédentes, dans laquelle la surface exposée du
premier et/ou du second support pour un moyen de
traitement (24, 26) est formée au moins partiellement
d’un tissu polymére expansé ou est configurée pour
supporter un moyen de traitement formé au moins
partiellement d’un tissu polymeére expansé.

Téte (9) selon 'une quelconque des revendications
précédentes, dans laquelle les surfaces exposées
de ces premier et second supports pour un moyen
de traitement (24, 26) sont mutuellement coplanai-
res.

Téte (9) selon I'une quelconque des revendications
précédentes, dans laquelle I'arbre rotatif (12) com-
prend une bride supportée en rotation par le disque
primaire (10) au moyen d’un roulement.

Téte (9) selon I'une quelconque des revendications
précédentes, dans laquelle le au moins un planétaire
(22) est supporté par le disque primaire (10) de ma-
niére a pouvoir tourner autour d’'un axe secondaire
(y) au moyen d'une épingle (23) fixée audit disque
primaire (10), de sorte que I'axe secondaire (y) est
fixe en rotation par rapport a I'axe du disque primaire
(10).
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Téte (9) selon I'une quelconque des revendications
précédentes, comprenant trois planétaires (22) cir-
conférentiellement équidistants le long du disque pri-
maire (10).

Téte (9) selon I'une quelconque des revendications
précédentes, dans laquelle le disque primaire (10)
est configuré pour s’accoupler a un appareil portatif
équipé d’une prise de force qui peut étre accouplée
a l'arbre rotatif (12).

Téte (9) selon la revendication 9, dans laquelle le
disque primaire (10) est configuré pour s’accoupler
a un outil motorise portatif pour le polissage et/ou le
pongage des carrosseries de voitures.

Appareil portatif équipé d’'une prise de force, I'appa-
reil portatif comprenant une téte (9) selon l'une des
revendications précédentes, dans laquelle le disque
primaire (10) de la téte (9) est couplé a I'appareil
portatif et 'arbre rotatif (12) de la téte (9) est couplé
a la prise de force de I'appareil portatif.

Appareil portatif selon la revendication 11, dans le-
quel I'appareil portatif se présente sous laforme d’'un
outil motorise portatif pourle traitement des surfaces
peintes de voitures, en particulier pour le polissage
et/ou le pongage des carrosseries de voitures.
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