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a plate-like rigid member and its suitability to the size of the workpiece
is not the result of a deformation but the This invention relates toadevice
forfixing and main-  addition or subtraction of elements. taining a
shapeable glass plate in position during its  FR-A-1 286 567 discloses a
machine for grinding machining, said plate being placed on a support
surface  5  glass-sheet edges comprising: a vertical rod supporting and
preferably maintained spaced therefrom to allow a  a plurality of suction
cups upwardly headed and distrib- usual operating tool to move and operate
thereon, for  uted on one and the same horizontal plane. The glass example
during a chamfering process, the device being  sheet to be worked rests on
and is supported by said of the type recited in the preamble of the
attached main  suction cups. The mutual location of the suction cups can
claim.                                        10 be modified to a certain
extent. The connection between During the machining of a glass plate, for
example  suction cups is provided by flexible tubes. during the chamfering
of such a plate, it is necessary to  An object of the present invention is
to provide a maintain the plate fixed to the support surface to allow
device which enables a glass plate associated with a said machining to be
carried out uniformly along the  support surface to be retained reliably
and stably during entire perimetral edge of the glass.          15 its
machining so that this can be performed under opti- It is known to use
sucker devices to fix the plate to  mum conditions. the support surface.
These devices generally comprise  A particular object of the invention is
to provide a a plurality of suckers connected together in series or par-
device which provides stable and reliable fixing between allel by usual
hoses. The plate is fixed to the support sur-    the plateand
supportsurface independently of the shape face by drawing air from the
suckers through these 20  of the plate and without using a large number of
sucker hoses, as required.                               members. This
method has however various drawbacks. In par-  A further object is to
provide a device which acts on ticular, if the shape of the plate to be
machined is very    the plate in proximity to its peripheral edge so
allowing complex and non-geometrical, a very large number of  optimum
machining to be performed, for example with suckers have to be used to
achieve this fixing to the sup- 25 regard to the inclination of the chamfer
and to the cham- port surface. This means that the feed circuits become
fering path. very complicated, with a large number of connection  A further
object is to provide a device which is very hoses between the suckers,
these hoses often hindering  versatile in use and enables the plate to be
fixed to the the movement of the operating tool which machines the  support
surface within a short time. plate. Because of the large number of suckers
their 30  These and further objects, as will be apparent to the
installation between the plate and support surface  expert in the art, are
attained by a device having the fea- requires a considerable time, hence
negatively affecting  tures of claim 1. the cost of the process to which
the glass plate is sub-  Thepresent inventionwill be more apparentfromthe
jected.                                           accompanying drawing,
which is provided by way of Moreover, if the shape of the plate is
particularly 35 example and in which: complex and far removed from usual
geometrical shapes, the known devices are unable to adequately   Figure l
is a perspective view of a device according retain the plate at its edges,
ie they are unable to faithfully  to the invention during its application
for fixing a follow its contour. The result is imperfect machining of
glass plate to a support surface; the glass, for example with regard to the
inclination of the  40  Figure 2 is an enlarged perspective view of part of
chamfer and to the chamfering path.                   the device of Figure
1; EP-Al-0 175 295 discloses a fixing device corre-  Figure 3 is a
cross-section through a different sponding to the preamble of claim 1. The
known device  embodiment of the device of Figure 1. includes a series of
vacuum elements having (as seen from the top) a regular polygonal
preferably hexagonal 45  With reference to said figures, a glass plate 1 to
be form. Each element has an open undersurface to apply  machined, for
example chamfered, is placed on a sup- vacuum to a workbench and a suction
hole in its flat top  port or working surface 2. The plate 1 is fixed to
this latter surface to apply vacuum to the workpiece and coupling  by the
device of the invention. holes in each side surface. The elements are
joined  This device comprises a plurality of elements 3 together by bushes
fitted in the coupling holes. The cou- 50 hinged together to form a chain
to be arranged as close pling holes oftheouter elements ofthedevice are
sealed  as possible (consistent with the requirements of the by plugs
except for one connectable with a vacuum  machining process to which the
plate is subjected) to the source. The device is intended to be placed on a
bench  plate edge 5. Specifically, this chain comprises a head surface and
the workpiece on the device. By using the  element 3A and a tail element 3B
to which the said ele- appropriate number of elements the device can be
made 55 ments 3 are connected, each of said elements (3, 3A, to suit the
size of the workpiece. Although mention is  3B) comprising a body 8 with
two opposing faces 9 and made of the use of fitting means including hinges,
the  10 at which suckers 11 are provided to cooperate with disclosure fails
to teach or even suggest how and where    the surface 2 and plate 1
respectively. such hinges have to be applied. The known device is also 2



3                EP 0 589 175 B1                 4 More specifically (see
Figure 2 which shows a por-    rality of elements 3 are associated with
each other to tion of the chain 4 of Figure 1, and Figure 3 which shows
form the said chain 4. a chain 4 of smaller dimensions that that shown in
Figure  At the termination of the chain or chain portion 4 (as 1) the head
element 3A comprises channels 15 and 16  shown in Figure 3), the element 3
is connected to the tail opening at 17 and 18 into a face 19 which connects
5  element 3B by means of a pin (again indicated by 61 in together said
faces 9 and 10; each channel 15 and 16 is  Figure 3) identical to the
described pin 33. The opposing connected toaduct20opening intoa recess 21
provided  ends 34 of this pin are inserted into through holes 70 in a
portion 22 about which a sucker 11 is positioned. At  provided in parallel
overlying arms 71 and 72 of the body each opening 17 or 18 of each channel
15 and 16 there  8 of the element 3B, the pin being secured to this latter
is provided within the body 8 of the element 3A a cavity  10 by rings 50 as
already described. 23 of enlarged cross-section and preferably with its
wall  Specifically, the element 3B comprises a substan- 24 threaded, with
which there can cooperate a corre-    tially C-shaped body without internal
channels. In this sponding known threaded insert 25 (see Figure 2) con-
respect, the ducts 43 and 44 of the pin 61 connect nected to a respective
pipe 27 (or pneumatic connection  recesses 73, provided in portions 74
about which the member) to be connected in any known manner to a  15
suckers 11 are positioned, to the ducts 56 and 57 of the usual hose 28 (see
Figure 1) connected to a known vac-  element 3 with which the element 3B is
associated. In uum generator (not shown).                      this manner
the suckers 11 of the tail element are able The body 8 of the element 3A
under examination  to operate on the plate 1 and on the surface 2 in the
same comprises a projection 30 extending from that face 31  manner as the
suckers of every other component of the oppositesaid face l9. In
thisprojectionthereisathrough  2o chain 4. hole 32 housing a pin 33 which
projects from said hole  It will now be assumed that a glass plate 1 is to
be at its opposing ends 34. These ends are inserted into    fixed to the
surface 2 to enable it to be machined, for coaxial holes 35 provided in
parallel opposing arms 36  example chamfered. of the body of an element 3,
this element being hence  To achieve this the chain 4 of elements 3,3A and
3B associated with the head element 3A via the pin 33.    25 is firstly
arranged on tile surface2belowtheplate 1, posi- The channels 15 and 16 of
this latter element 3A  tioning the elements as close as possible to the
edge 5 reach the hole 32, so connecting it to said openings 17  of said
plate, for example to prevent any bending forces and 18 and consequently to
the hoses 28 connected to  arising on the platewhile a usual chamfering
tool is oper- the vacuum generator.                           ating on it.
As stated, the pin 33 constrains the element 3A to 30  Having done this and
connected the hoses 28to the the element 3, which is hence hinged to the
former about  vacuum generator, air is drawn from the channels 15 and said
pin. The outer lateral surface of this latter comprises  16 of the head
element 3A, hence causing all the suckers a plurality of annular grooves 39
containing seal ele-  11 of the chain 4 to adhere to the plate 1 and
surface 2, ments 40, for example 0-rings. The pin 33 internally    so
fixing these latter together. comprises first ducts 41 and 42 arranged to
cooperate 35  More specifically, analyzing the adhesion of the with the
channels 15 and 16 respectively and positioned  suckers 11 to the plate 1
(the suckers 11 adhere to the axially to them, and second ducts 43 and 44
which are  surface 2 in an identical manner), the vacuum generator
perpendicular to the first ducts 41 and 42 and extend  draws air from the
channel 15 and duct 20 of the body 8 from them to open at opposite ends 45
and 46 of the pin    of the element 3A. Likewise, air is drawn from the
first 33; these second ducts each open into a recess 47 pro- 40 duct 14 and
second duct 43 of the pin 33 of the (inter- vided in a portion 48 of the
face 9 and 10 of the element  mediate) element 3 associated with the head
element 3 about which a corresponding sucker 11 is positioned.  3A; In this
manner air is drawn from the recess 47 of the The first ducts 41 and 42 are
closed at one end by  portion 48 of this element about which the sucker 11
is usual plugs 49.                                  positioned to cooperate
with the plate 1. This sucker The pin 33 is secured to the element 3 by at
least 45 adheres to the glass. The same occurs in every other one known
locking member 50 (such as a split ring)  element 3 of the chain. inserted
into an annular groove provided in a pin portion  With reference to Figure
3, the sequence in which lying within said recess 47.
air is drawn from the suckers of the elements 3 and 3B From the base 47A of
each recess 47 there extends  connected to the aforesaid element 3 is as
follows: a duct 55 terminating in a corresponding channel 56, 57 so because
of the connection between the recess 73 of the provided in a portion 58
extending from that face 59 of    tail element 3B and the recess 47 of the
element con- the body 8 of the element 3 which connects together the
nected to the head element 3A via the duct 55, the chan- faces 9 and 10 of
said body. In this portion there is pro-  nel 56 of this element 3, the
ducts 41 and 43 of the pin vided a through hole 60 carrying a pin 61
identical to said  61 connecting together the two similar elements 3, the
pin 33 and hence not further described. In a manner 55 channels and ducts
55 and 56 of the element associated identical to that already described, by
means of this pin  with the tail element 3B and the ducts of the pin 61
which a further elements identical tothe already described ele-  connect
the elements 3 and 3B together, the air present ment 3 is connected to this
latter. In this manner a plu-    in the recess 73 of this latter passes
through the pin 61 connecting the elements 3B and 3 together, and through 3



5                EP 0 589 175 B1                     6 the elements 3, to
be then drawn through the hose 28  to the consecutive adjacent element,
said head ele- connected to the head element 3A. In this manner vac-  ment
(3A) being connected at least to a usual vac- uum is applied to each sucker
cooperating with the plate  uum generator. 1 and likewise to the suckers
cooperating with the sur- face 2. Hence the plate and surface are fixed
together 5  4. A device as claimed in claim 1, characterized by but spaced
apart by an extent sufficient to allow the  comprising a tail element (3B)
with a substantially chamfering tool to operate without problems.
C-shaped body (8) comprising overlying parallel The parts are released by
allowing air to penetrate  arms (71,72) in which coaxial through holes (70)
are into said ducts and channels in known manner.        provided to open
into the opposing faces (9, 10) in The chain 4 can be made of the required
size byvar- 10    correspondence with the suckers (11) present ying the
number of elements 3 connected between the  thereat. head and tail
elements. A plate 1 can obviously be fixed to the surface 2 by using a
plurality of pairs of elements  5. A device as claimed in the preceding
claims, char- 3A and 3B alone, connectedtoone or more vacuum gen-
acterised in that the element preceding the tail ele- erators.
15     ment (3B) comprises a body (8) provided with a One embodiment of the
invention has been          projecting part (58) to be inserted between the
par- described. Other embodiments are possible which fall  allel arms (71,
72) of the tail element (3B), said pro- within the scope of the appended
claims.             jecting part (58) comprising a through hole (60) to be
positioned coaxial to the holes (70) provided in Claims
20    said arms so as to define a seat for the mechanical and pneumatic
connection means (33, 61). 1. A device for fixing and maintaining a
shapeable glass plate in position during its machining, said  6. A device
as claimed in claim 2, characterised in that plate being placed on a
support surface and prefer-  the mechanical and pneumatic connection means
ably maintained spaced therefrom to allow an oper- 25    (33,61) between
the adjacentconsecutive elements ating tool to move and act thereon, for
example   (3,3A,3B) comprise at least one body provided with during a
chamfering process, and comprising a plu-  ducts (41,43) arranged to
connect the conduits (15, rality of suckers (11) associated with at least
two  16; 56, 57) of the preceding element to the suckers mutually connected
support elements (3, 3A, 3B)   (11) of the next element. interposed between
the plate (1) and the support 30 surface (2), said suckers (11) being
associated with  7. A device as claimed in claim 6, characterised in that
opposing faces (9, 10) of each element (3, 3A, 3B)  the connection means
(33, 61) have an outer lateral so as to cooperate with the plate (1) and
surface (2)  surface comprising a plurality of annular recesses
respectively and comprising air passage conduits  (39) housing seal
elements (40). (15, 16, 20, 55, 56) which, by drawing said air from  35 one
element to another consecutive adjacent ele-  &  A device as claimed in
claim 6, characterised in that ment by suction applied to an opening (17,
18) at  the connection means (33, 61) comprise first ducts which at least
one of said conduits opens tothe out-  (41, 42) and second ducts (43, 44)
arranged at an side of one of said elements (3, 3A, 3B), removes  angle to
each other, the second ducts being able to air from all the suckers (11) to
constrain them to the 40  be operationally connected tothesuckers (11) of
the plate (1) and support surface (2), so fixing these lat-  next element
and the first ducts opening into the ter together, characterized in that
said elements (3,  outer lateral surface of said means and able to coop-
3A, 3B) are consecutively constrained directly to  erate with the conduits
(15, 16; 56, 57) of the pre- each other but movable relative to each other
so to  ceding element. form a chain-like flexible structure.      45 9. A
device as claimed in claim 3, characterised in that 2. A device as claimed
in claim 1, characterized by  the head element (3A) comprises a projecting
por- comprising means (33, 61) for mechanically and    tion (30) to be
inserted between the arms (36) of the pneumatically connecting adjacently
consecutive   adjacent consecutive element, said portion compris- elements
(3, 3A, 3B) together.             50    ing a through hole to receive the
connection means (33). 3. A device as claimed in claim 1, characterized by
comprising at least one head element (3A) provided  10  A device as claimed
in claim 3, characterised in that with channels (15, 16) opening (at 17,
18) into one  with the openings (17, 18) of the channels (15, 16) face (19)
of the body (8) of said element, said face 55  of the head element (3A)
there are associated mem- connecting together the faces (9, 10) with which
the  bers (27) for connecting said element to usual hoses suckers (11) are
associated, said channels (15, 16)  connected to the vacuum generator.
being connected, via respective ducts (20), to the suckers (11) and to the
means (33) for connecting 4    
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then drawn through the hose 28  to the consecutive adjacent element, said
head ele- connected to the head element 3A. In this manner vac-  ment (3A)
being connected at least to a usual vac- uum is applied to each sucker
cooperating with the plate  uum generator. 1 and likewise to the suckers
cooperating with the sur- face 2. Hence the plate and surface are fixed
together 5  4. A device as claimed in claim 1. characterized by but spaced
apart by an extent sufficient to allow the  comprising a tail element (3B)
with a substantially chamfering tool to operate without problems.
C-shaped body (8) comprising overlying parallel The parts are released by
allowing air to penetrate  arms (71,72) in which coaxial through holes (70)
are into said ducts and channels in known manner.         provided to open
into the opposing faces (9, 10) in The chain 4can be made of the required
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number of elements 3 connected between the  thereat. head and tail
elements. A plate 1 can obviously be fixed to the surface 2 by using a
plurality of pairs of elements  5. A device as claimed in the preceding
claims, char- 3A and 3B alone, connected to one or more vacuum gen-
acterised in that the element preceding the tail ele- erators.
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72) of the tail element (3B), said pro- within the scope of the appended
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20      said arms so as to define a seat for the mechanical and pneumatic
connection means (33, 61). 1. A device for fixing and maintaining a
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as claimed in claim 2, characterised in that plate being placed on a
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ably maintained spaced therefrom to allow an oper- 25    (33,61) between
the adjacent consecutive elements ating tool to move and act thereon, for
example   (3, 3A,3B) comprise at least one body provided with during a
chamfering process, and comprising a plu-  ducts (41, 43) arranged to
connect the conduits (15, rality of suckers (11) associated with at least
two  16; 56, 57) of the preceding element to the suckers mutually connected
support elements (3, 3A, 3B)   (11) of the next element. interposed between
the plate (1) and the support 30 surface (2), said suckers (11) being
associated with  7. A device as claimed in claim 6. characterised in that
opposing faces (9, 10) of each element (3, 3A, 3B)  the connection means
(33, 61) have an outer lateral so as to cooperate with the plate (1) and
surface (2)  surface comprising a plurality of annular recesses
respectively and comprising air passage conduits  (39) housing seal
elements (40). (15, 16, 20, 55, 56) which, by drawing said air from  35 one
element to another consecutive adjacent ele-  8. A device as claimed in
claim 6, characterised in that ment by suction applied to an opening (17,
18) at  the connection means (33, 61) comprise first ducts which at least
one of said conduits opens to the out-  (41, 42) and second ducts (43, 44)
arranged at an side of one of said elements (3, 3A, 3B), removes  angle to
each other, the second ducts being able to air from all the suckers (11) to
constrain them to the 40  be operationally connected to the suckers (11) of
the plate (1) and support surface (2), so fixing these lat-  next element
and the first ducts opening into the ter together, characterized in that
said elements (3,  outer lateral surface of said means and able to coop-
3A, 3B) are consecutively constrained directly to  erate with the conduits
(15, 16; 56, 57) of the pre- each other but movable relative to each other
so to  ceding element. form a chain-like flexible structure.      45 9. A
device as claimed in claim 3, characterised in that 2. A device as claimed
in claim 1, characterized by  the head element (3A) comprises a projecting
por- comprising means (33, 61) for mechanically and    tion (30) to be
inserted between the arms (36) of the pneumatically connecting adjacently
consecutive   adjacent consecutive element, said portion compris- elements
(3, 3A, 3B) together.             50    ing a through hole to receive the
connection means (33). 3. A device as claimed in claim 1, characterized by
comprising at least one head element (3A) provided  10. A device as claimed
in claim 3, characterised in that with channels (15, 16) opening (at 17,
18) into one  with the openings (17, 18) of the channels (15, 16) face (19)
of the body (8) of said element, said face 55  of the head element (3A)
there are associated mem- connecting together the faces (9, 10) with which
the  bers (27) for connecting said element to usual hoses suckers (11) are
associated, said channels (15, 16)  connected to the vacuum generator.
being connected, via respective ducts (20), to the suckers (11) and to the
means (33) for connecting 4    
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1111111111111111111 11. A device as claimed in claims 1, 3 and 4,
character-  angelegten Unterdruck Luft aus alien Saugeinrich- ised in that
between the head element (3A) and the  tungen(11)abf[hren, urn sie an der
Scheibe (1) und tail element (3B) there is at least one intermediate  der
Trageroberflache (2) festzuhalten, um diese so element (3) provided with
overlying parallel arms  aneinander festzuspannen, dadurch gekennzeich-
(36) receiving the projection (30) of the head ele- s  net, daB die
Elemente (3, 3A, 3B) aufeinanderfol- ment (3A), and with a projecting
portion (58) to be  genddirekt miteinanderverbunden sind, aber relativ
received between the overlying parallel arms (71,  zueinander beweglich
sind, um so eine kettenartige, 72) of the tail element, said arms (36) and
projecting  flexible Struktur zu bilden. portion (58) of the intermediate
element (3) compris- ing through holes (35, 66) to receive the mechanical
10 2. Vorrichtung nach Anspruch 1, gekennzeichnet and pneumatic connection
means (33, 61), the holes  durch Mittel (33, 61) zum mechanischen und pneu-
(35) present in said arms (36) opening in corre-  matischen Verbinden
benachbarter aufeinanderfol- spondence with the suckers (11) on the
opposing  gender Elemente (3, 3A, 3B) miteinander. faces (9, 10) of the
body (8) of said intermediate ele- ment.
15 3. Ybrrichtung nach Anspruch 1, gekennzeichnet durch wenigstens ein mit
Kanalen (15, 16) verse- 12. Adeviceasclaimedin claim 11,
characterisedinthat  henes Kopfelement (3A), welche Kanale sich an within
the intermediate element there are provided  einer Flache (19) des Korpers
(8) des Elements off- ducts (56, 57) connected via channels (55) to the
nen (bei 17, 18), wobei die FlAche diejenigen suckers (11) and opening into
the through hole (60) 2O  Flachen (9, 10) miteinander verbindet, denen die
provided in the projecting part (58) of said element.  Saugeinrichtungen
(11) zugeordnet sind, wobei die Kanale (15, 16) Ober jeweilige Leitungen
(20) mit 13. A device as claimed in claims 1 and 11, character-  den
Saugeinrichtungen (11) und mitden Mitteln (33) ised by comprising a
plurality of intermediate ele-  zum Verbinden der aufeinanderfolgenden
benach- ments (3) arranged consecutively in succession  2s  barten Elemente
verbunden sind, wobei das Kop- between the head element (3A) and the tail
element  felement (SA) wenigstens mit einer Dblichen (3B), and associated
with each otherbythe mechan-  Vakuumquelle verbunden ist. ical and
pneumatic connection means (33,60), said elements (3, 3A, 3B) defining a
chain (4).   4. Vorrichtung nach Anspruch 1, gekennzeichnet 30    durch ein
Endelement (3B) mit einem im wesentli- 14. A device as claimed in claim 1
or 13, characterised  chen C-formigen Korper (8) mit abereinanderliegen- in
that each element (3, 3A, 3B) of the succession  den parallelen Armen (71,
72), in denen koaxiale of elements is hinged to the next element by the
Durchgangsoffnungen (70) vorgesehen sind, um mechanical and pneumatic
connection means.      sich zu den gegenoberliegenden FlAchen (9, 10) 36
entsprechend den daran vorhandenen Saugeinrich- Patentansprfche
tungen (11) zu Offnen. 1. Vorrichtung zum Spannen und Festhalten einer zu
5. Vorrichtung nach den vorhergehenden AnsprOchen, formenden Glasscheibe in
ihrer Position wahrend  dadurch gekennzeichnet, daB dasdem Endelement ihrer
Bearbeitung, wobei die Scheibe auf einer 40    (3B) vorangehende Element
einen Korper (8) auf- Trageroberflache plaziert und vorzugsweise in
weist, der mit einem vorspringenden Tell (58), Abstand davon gehalten wird,
um einem Bearbei-   welches zwischen die parallelen Arme (71, 72) des
tungswerkzeug zu ermoglichen, sich zu bewegen    Endelements (3B)
einzusetzen ist, versehen ist, und darauf einzuwirken, z.B. wahrend eines
wobei das vorspringende Teil (58) eine Durchgang- Fasungsvorgangs, und
wobei die Vorrichtung eine 46    soffnung aufweist, die koaxial zu den in
den Armen Vielzah! von Saugeinrichtungen (11) aufweist, die  vorgesehenen
Offnungen (70) zu positionieren ist, wenigstens zwei untereinander
verbundenen        um so einen Sitz for die mechanischen und pneu-
Tragerelementen (3, 3A, 3B) zugeordnet sind,     matischen
Verbindungsmittel (33, 61) zu bilden. welche zwischen der Scheibe (1) und
der Tragerob- erflache (2) angeordnet sind, wobeidie Saugeinrich- 5o 6.
Vorrichtung nach Anspruch 2, dadurch geken- tungefr(11) gegenfberliegenden
Oberflachen (9,   nzeichnet, daB die mechanischen und pneuma-
10)jedesElements(3,3A, 3B)zugeordnetsind, um    tischen Verbindungsmittel
(33, 61) zwischen so mit der Scheibe (1) bzw. der Oberflache (2)
benachbarten aufeinanderfolgenden Elementen (3, zusammenzuwirken, und
Luftdurchgangsleiungen     3A, 3B) wenigstens elnen mit Leitungen (41, 43)
(15, 16,20, 55, 56) autweisen, die durch Ansaugen  S5    versehenen KOrper
autweisen, der dazu ausgelegt von Luft aus einem Element zu einem
benachbarten  ist, die Leitungen (15, 16; 56, 57) des vorherge- folgenden
Element durch an eine Offnung (17, 18),  henden Elements mit den
Saugeinrichtungen (11) an welcher sich wenigstens eine der Leltungen von
des nAchsten Elements zu verbinden. einem der Elemente (3, 3A, 3B) nach
auBen offnet, 5    9                EP 0 589 175 B1                  10
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7. Vorrichtung nach Anspruch 6. dadurch geken-    13M Vorrichtung nach
Anspruch 1 und 11, gekennzeich- nzeichnet, daB die Verbindungsmittel (33,
61) eine  net durch eine Mehrzahl von mittleren Elementen tuBere
SeitenflAche haben, die eine Mehrzahl von  (3), die aufeinanderfolgend in
Abfolge zwischen ringformigen Ausnehmungen (39) aufweist, welche   dem
Kopfelement (3A) und dem Endelement (3B) Dichtungselemente (40) aufnimmt.
5      angeordnet sind und die einander durch die mech- !C_,
anischen und pneumatischen Verbindungsmfitel 8. Vorrichtung nach Anspruch
6, dadurch geken-       (33, 60) zugeordnet sind, wobei die Elemente (BA,
nzeichnet, daB die Verbindungsmittel (33, 61) erste  3A. 3B) eine Kette (4)
bilden. Leitungen (41, 42) und zweite Leitungen (43, 44) aufweisen, die in
einem  Winkel zusinander 1o 14. Vorrichtung nach Anspruch 1 oder 3, dadurch
angeordnet sind, wobei die zweiten Leitungen zur  gekennzeichnet, daB jedes
Element (3, 3A. 3B) der funktonsmtBigen Verbindung mit den Saugeinrich-
Abfolge von Elementen durch die mechanischen tungen (11) des ntchsten
Elements in der Lage sind  und pneumatischen Verbindungsmittel gelenkig mit
und die ersten Leitungen sich zu der seitlichen   dem ntchsten Element
verbunden ist. Aufenfliche der Mittel Offnen und zur Zusammen- 16 wirkung
mit den Leitungen (15, 16; 56, 57) des vor-  Revendicatlons hergehenden
Elements in der Lage sind. 1. Dispositif pourfixer et maintenir en place
une plaque 9. Vorrichtung nach Anspruch 3, dadurch geken-       en verre
formable pendant son traitement, ladite nzeichnet, daB das Kopfelement (3A)
sin vorsprin- 20  plaque etant plac6e sur une surface support et gendes
Teil (30) aufweist, das zwischen die Arms  maintenue, de pref6rence, a
distance de celle-ci KJ-'   (36) des nachfolgenden benachbarten Elements
pour permettre A l'outil de travail de se deplacer et einzusetzen ist.
wobei das Teil eine Durchgangsbff-  d'agir sur ell% par exemple pour
arrondir les bords, nung aufweist, um die Verbindungsmittel (33) auf-  et
comprenant un ensemble de ventouses (11) zunehmen.
as     associees a au moins deux 616ments supports (3, 3A. 3B) relies entre
eux et disposes entre la plaque 10. Vorrichtung nach Anspruch 8. dadurch
geken-      (1) et la surface support (2), lesdites ventouses (11)
nzeichnet, daB den Offnungen (17. 18) der Kanale  etant associes aux faces
opposies (9, 10) de (15, 16) des Kopfelements (BA) Glieder (27) zum
chaque element (3, 3A, 3B), de fagon a cooperer Verbinden des Elements mit
Oblichen Schlauchen  30    respectivement avec la plaque (1) et la surface
(2), zugeordnet sind, die mit einer Vakuumquelle ver-  et comprenant des
conduits de passage d'air (15, bunden sind.
16,20,55,56) qui, en aspirant ledit air dun 6lement a l'le6ment adjacent
suivant, sous leffet d'une 11. Vorrichtung nach Anspruch 1, 3 und 4,
dadurch    depression appliquee a une ouverture (17, 18) A gekennzeichnet,
daB zwischen dem Kopfelement 36    laquelle est raccorde au moins lun
desdits conduits (BA) und dem Endelement (3B) wenigstens ein mit-
d6bouchant a l'exterieurde lun desdits elements (3, tieres Element (3) ist,
das mit Obereinanderliegen-  3A, 3B), extraient l'air de toutes les
ventouses (11) den parallelen Armen (36), die den Vorsprung (30)  pour les
appliquer sur la plaque (1) et sur la surface des Kopfelements (3A)
aufnehmen, und mit einem    support (2), en immobilisant celles-ci l'une
par rap- vorspringenden Teil (58) versehen ist, welches 40  port & l'autre,
caracterisen ce que lesdits 6elments J)     zwischen den
Obereinanderliegenden parallelen     (3, 3A, 3B) sont assembl6s directement
a la suite Armen (71, 72) des Endelements aufzunehmen ist,   les uns des
autres, tout en 6tant mobiles les uns par wobei die Arms (36) und
dasvorspringendeTeil (58)  rapport aux autres, en formant une structure
flexible des mittleren Elements (3) Durchgangsoffnungen    analogue a une
chatne. (35,66) aufweisen, umdie mechanischen und pneu- 45 matischen
Verbindungsmittel (33, 61) aufzuneh-  2. Dispositif selon la revendication
1, caracteris6 en ce men, wobei die in den Armen (36) vorhandenen
qu'il comprend des moyens (33, 61) permettant Is Durchgangsoffnungen (35)
sich entsprechend den    raccordement mutuel, mecanique et pneumatique,
Saugeinrichtungen (11) an den gegenfberliegen-    des elements adjacents
successifs (3, 3A, 3B). den Oberflachen (9, 10) des KOrpers (8) des mit- 5o
tleren Elements Offnen.                        3. Dispositif selon la
revendication 1, caract6rise en ce quil comprend au moins un element de Wte
(3A) 12. Vorrichtung nach Anspruch 11, dadurch geken-     comportant des
canaux (15,16) debouchant (en 17, nzeichnst, daB in dem mitfleren Element
Leitungen  18) sur lune des faces (19) du corps (8) dudit 616- (56, 57)
vorgesehen sind, die fber Kanale (55) mit 55  ment, ladite face reliant
ensemble les faces (9, 10) den Saugeinrichtungen (11) verbunden sind und
auxquelles sont associ6es les ventouses (11), les- sich in die in dem
vorspringenden Teil (58) des Ele-  dits canaux (15, 16) 6tant relies, par
des conduits ments vorgesehen Durchgangsoffnung (60) offnen.
correspondants (20), aux ventouses (11) et au moyen (33) assurant
I'assemblage avec l'6lement 6    11               EP  0 689 175 B1
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adjacent suivant, ledit el6ment de tOte (BA) etant  10. Dispositif solon la
revendication 3, caracterise en co reoli a au moins un appareil generateur
de depres-  quaux ouvertures (17. 18) des canaux (15, 16) de sion
classique.                                   l'element de tete (3A) sont
associs des elements (27) permettant de raccorder audit element de tote 4.
Dispositif selon la revendication 1, caracterise en ce 5  des tuyaux
ordinaires relies A I'appareil generateur qu'il comprend un element
terminal (3B) dont le   de depression. corps (8) a essentiellement la formo
d'un C, com- portant des bras paralblels superposes (71, 72)  11.
Dispositif solon les revendications 1, 3 et 4, carm- dans lesquels sont
prevus des trous de passage    cterise on ce que, entre l'element de tote
(3A) et (70) coaxiaux debouchant dans les faces opposees  10    I'lement
terminal (3B) se trouve au moins un ele- (9, 10), on correspondance avec
les ventouses (11)  ment intermediaire (3) comportant des bras paral- quo
celles-ci comportent.                         1es superposes (36) prevus
pour recevoir le prolongement (30) de l'element de t~te (BA), ainsi 5
Dispositif solon les revendications pr6c6dentes,  qu'une partie en
prolongement (58) prevue pour caracterise en co que le corps (8) de
l'Ilement 15    s'inserer entre les bras paralleles superposes (71,
precedant l'el6ment terminal (3B) comporte une    72) de l'lemeont
terminal, lesdits bras (36) et ladite partie en prolongement (58) prevue
pour s'inserer  partle en prolongement (58) de l'elment intermedi- entre
les bras paralleles (71, 72) de lIlement termi-  aire (3) comporfant des
trous de passage (35, 66) nal (3B), ladite parto en prolongement (58)
compor-  prevus pour recevoir le moyen de raccordement tant un trou de
passage (60) prevu pour fre  20   mecanique et pneumatique (33, 61), les
trous (35) posifionne dans l'axe des trous (70) menages dans  menages dans
lesdits bras (36) debouchant en cor- K>      lesdits bras de facon A
definir un logement pour le  respondanceavec lesventouses(1 1) dens les
faces moyende raccordement mecanique etpneumatique      opposeos (9, 10) du
corps (8) dudit element inter- (33, 61).
mediaire. 25 6. Dispositif solon la revendicatlon 2, caracterisi en ce  12.
Dispositif solon la revendication 11, caracterise en quo le moyen de
raccordement mecanique et pneu-   ce que l'lement intermediaire comporto
des con- matique (33, 61) de deux elements adjacents suc-  duits (56, 57)
reolis par des canaux (55) aux ven- cessifs (3, 3A, 3B) comprend au moins
un corps    touses (11) et debouchant dens le trou de passage comportant
des conduits (41,43) disposisde fagon  30    (60) prevu dens la parte en
prolongement (58) dudit a raccorder les conduits (15,16; 56,57) de
l'element  element precedent aux ventouses (11) de l'lement suivant. 1.
Dispositif solon les revendications 1 et 11, care- 7. Dispositif solon la
revendication 6, caracterise en ce  cterise en ce qu'il comprend un
ensemble d'ele- quo le moyen de raccordement (33, 61) comporto, 35  ments
intermediaires (3) disposes a la suite les uns sur sa surface laterale
exterieure, plusiours gorges  des autres entre l'elment de tOte (3A) et
l'lement annulaires (39) servant de logement Ades elements  terminal (3B),
et relies les uns aux autres par les d'etancheite (40).
moyens de raccordement mecanique et pneuma- ffquo (33, 61), lesdits
elements (3, 3A, 3B) dMfinis- 8. Dispositif solon la revendication 6,
caracterise en ce 40  sant une chalno (4). K.>     que le moyen de
raccordement (33, 61) comporto un premier jeu de conduits (41, 42) et un
second jeu  14. Dispositif selon lune ou lautre des revendications 1 de
conduits (43,44), cosjeux etantdisposesa angle  et 13, caracterise en ce
quo chacun desdits Old- droit l'un par rapport A l'autre, le second jeu de
con-  ments (3, 3A, 3B) de la chalne d'lements est duits pouvant ftre relio
on fonctionnement aux von- 45  articule sur I'lment suivant par le moyen de
rac- touses (11) de l'element suivant, le premier jou de  cordement
mecanique et pneumatique. conduits debouchant dans la surface laterale
extdrieure dudit mayen et etant susceptible de cooperer avec les conduits
(15,16; 56,57) de l'1e- ment precedent.                            50 9.
Dispositif solon la revendication 3, caracterise en ce quo Idl'ment de tWte
(3A) comporto une partie en prolongement (30) prevue pour s'inserer entre
les bras (36) de l'element adjacent suivant, ladite partle 55 comportant un
frou de passage prevu pour recevoir le moyen de raccordement (33). 7    


