1 METHOD FOR AT LEAST PARTIALLY DECONSTRUCTING A FLAT DISPLAY SCREEN 5 The
present invention relates to the deconstruction that js to say the dismantling of flat screens. It applies
to any types of screen, whether it be screens with a’liquid crystal panel (LCD Liquid Crystal Display)
and backlight lamps (CCFL, LED or other) or other types of 10 displays, such as: Plasma OLED
(organic ligh EMH Iy B@BeA TSEASUFARTCALUYCDETCEIBSTR DTN GDASPlayT ISP I(ANId Emission
Display) 15 OEL (Organic Electroluminescent) 5#%% lymer light-emitting diodes) PHOLED
(Phosphorescent Organic Light-Emitting Diode)Tn o o destroy or decontaminate these flat
screens at the 20 end of life, there are industrial methods of at least partiallygrinding these screens
during which the faceplate and/or the backlight lamps are usually destroyed or partially damaged.
Hence, such methods can cause the release of gases and toxic substances, such as mercury, for
example, in the

5 The present invention relates to the deconstruction that is to
say the dismantling of flat screens.

It applies to any types of screen, whether it be sc reens with
a liquid crystal panel (LCD Liquid Crystal Display) and
backlight lamps (CCFL, LED or other) or other types of

10 displays, such as:

* Plasma

OLED (organic light emitting diode)
e SED (Surface-conduction Electron-emitter Display)
* FED (Field Emission Display)
15 * OEL (Organic Electroluminescent)
e PLED (polymer light-emitting diodes)
* PHOLED (Phosphorescent Organic Light-Emitting Diode )

In order to destroy or decontaminate these flat scr eens at the
20 end of life, there are industrial methods of at st
partiallygrinding these screens during which the fa ceplate
and/or the backlight lamps are usually destroyed or partially
damaged. Hence, such methods can cause the release of gases
and toxic substances, such as mercury, for example, in the
25 air, on the ground, or in direct contact with const ituents of
the screen that are liable to be recycled. However, the
mercury that is released tends to pollute the other screen
members, such as plastic which becomes difficult to recycle.
These methods are hence responsible for some pollut ion and

30 substantially increase the difficulty

of



25 air, on the ground, or in direct contact with constituents of the screen that are liable to be recycled.
However, the mercury that is released tends to pollgte the other screen members, such as plastic
which becomes difficult to recycle. These methods are hence responsible for some pollution and 30
substantiallyincreasethedifficultyof 2 recoveringanyrecoverablecomponents,particularlyliquid crystals,
and metaksspaztingkiyrdudivendien theseneemeits prespattitigaelyisting solutions consisgnarushing
the screen andkdrawfig Oléllthe toxic I%\/a‘rseoms elefmentﬁ1 or 5 dismantling the screen entirely manually,
which is (ﬁ@{%% Tefac R}% gh%%rg‘f:lé Vifon 8maf%% egtion, and in terms of psr%rgﬁ&ivity. The purpose
of the present invention is to overcome these drawbacks by proposing a solution aiming to preserve

the 10 infigMEaeiie fh6esxiRlBPa SRILEGRR o8 IcNaS MESible. More specificall)9ade8rding to a
first of itsselieets, el inveatipngrelatas ttha metkied ¢fadeenrstrating qisleast partially a flat gisplay
screen, the screencomprising: 15 - asubstantially plane faceplate, comprising four lateral edges and
an visibl&STABHIBE a W6nt STEDR the'¥Me¥n iAtBAHEEYor WE};\ diSplay, and a frame, m&@hting the
faceplatedytipriti@ty cavetsrenat leastingriionicsite apetastitieraledges, 20 the methggicamprising
steps consisting of: pla(c::tilrc/%ya single screen on a holding device, and clamping the single screen on

the holdifff G&fEerodu

The purpose of the present invention is to overcome these
drawbacks by proposing a solution aiming to preserv e the
10 integrity of the faceplate of a flat screen as much as
possible.
More specifically, according to a first of its obje cts, the
invention relates to a method of deconstructing at least
partially a flat display screen, the screencomprisi ng:
15 - asubstantially plane faceplate, comprising four | ateral
edges and an visible portion on a front side of the screen

intended for image display, and

- a frame, mounting the faceplateby partially cover ing at

least the front side and two lateraledges,
20 the method comprising steps consisting of:
- placing a single screen on a holding device, and

- clamping the single screen on the holding device.

According to the invention, the method is substanti ally

characterized in that it further comprises a step ¢ onsisting
25 of:

- carrying out a plastic deformation of the frame, while

maintaining the integrity of the faceplate.

Thanks to this characteristic, it is possible to av oid cutting
the frame. This makes it possibleto open the screen while



According to the invention, the method is substantially characterized in that it further comprises a step
consisting 250f: carrying out a plastic deformation §f the frame, while maintaining the integrity of the

faceplate. 3 avoiding aggressive industrial techniq
non-recoverable). In particular, cutting leads to:

es and which generate waste (in particular
many vibrations in the screen (which can lead to

the damageidioffragieevsindensastiabsaokniguesampd) whighnerates a lot of dugjegesasand chips,

and

ir\ll\cligct%s -onsuma Iers a r?—lfttizn tcgol%pel.}s & Iimailtr%%dilfe).
further coerls S apsefepl’é Weaﬂ<en?n§6? R - B

ame

Thus alldednts to:limit the forces to be applied for deforming the frame.
step is only implemented on all or part of the portion of the frame which partially covers the 15 front

side of therpgfgenidaoRsMandiserie at(RRRIHAPYE S the four corners of the ther @RArRIGC
the plastic_deformation being performed on an unclamped corner.

In one embodimené ﬁ‘.ﬁ method
y Miathanical action and/or IHea&I oh9he 10frame.
Preferably, the weakening

lamped,

In one embodiment, the method

g
further cOibAGLS DEMBYF 3'GR @FMSHY M PFiRhsions and the position inspace of the

visiblefaceplate. This then allows to subject the efforts to be applied to the determined dimensions.
In one emBeBaRMRIES hiohEtHuatHg@sARDGIPASe8 step of 25 laser profilometry consisting in
obtaining the three-dimensional topography of at least oneportion of the screen. 4

10

15

20

25

« induces consumables (a cutting tool has a limited

In one embodiment, the method further comprises a s
weakening of the frame by mechanical action and/or

frame.

Thus allowing to limit the forces to be applied for

the frame.

Preferably, the weakening step is only implemented
part of the portion of the frame which partially co

front side of the screen.

In one embodiment, at least two out of the four cor
screen are clamped, the plastic deformation being p

an unclamped corner.

In one embodiment, the method further comprises a s
determining the dimensions and the position inspace

visiblefaceplate.

This then allows to subject the efforts to be appli

determined dimensions.

In one embodiment, the method further comprises a s

laser profilometry consisting in obtaining the thre

dimensional topography of at least oneportion of th

Thus allowing for an optical tracking of the screen

to say, a shape analysis thereof.
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In one embodiment, the method further comprises a step consisting in removing the faceplate from the
frame. According to another of its objects, the in\é%ntion relates to a device for holding a flat display
screen for at least its 5 partial deconstruction, the device comprising: a clamping system comprising: a
support, whereon a screen is likely to be positioned, a set of independent branches mounted on the
support, Ia flange Eabiodieteatthehendrobdamh bianicbr 1@dtrgfdsakly,aeash flange is rotatadyty
mounted with.r?s ect to the.bra[bch whiclagﬁpffort it, according to an axis of rotation perpendicular to

the planeC grae's ;)'Bc{ﬁ”h%"d?'& cfl"fl%?g Mo r}gét(ﬁd’" IR Fotationwith respect to the support,

accordin)g to an axis of rotation perpendicular to theplane of the 15support. Advantageously, each

branch i EaB1lLOTRABGHRIN GBS ARIGSHa ¥ IRXPRERTbatible with all screenel@FRRdGer their

status (ngwierieetir Sesdieitnansingispiby &eeplatedr their weight and their matesid{siof
manufacture, 20 According to another of its objects, the invention relates to a system for at least the

partial deRYHEHEEORTFUCHID SIS YUSR ERMREL)Stem comprising a holding device according to the

invention, possibly a screen positioned in the holding device, and 25 - a plastic deformation
deviceliaBlel eSS YR tRITAGOEWIHOE With respect to the screen such as to exert a mechanical force
on the frame in order to deform itaccording to at least one of the following trajectories: a rectilinear 5
trajectory pagapebwtitivierqare srtenfackiphtapdeeptkitear trajectory non paoaiked with the plane of
the faceplate, a curved trajectory, or a combination of these movements.

* a set of independent branches mounted on the supp ort,

« a flange positioned at the end of each branch.

10 Preferably, each flange is rotatably mounted with r espect to
the branch which supports it, according to an axis of rotation
perpendicular to the plane of the support, and/or e ach branch
is mounted in rotationwith respect to the support, according
to an axis of rotation perpendicular to theplane of the

15 support.

Advantageously, each branch is telescopic.

The invention is advantageously compatible with all screens,
whatever their status (new or used), size (dimensio ns of the
faceplate), their weight and their material(s) of m anufacture.
20 According to another of its objects, the invention relates to
a system for at least the partial deconstruction of a flat

display screen, the system comprising

- a holding device according to the invention,

- possibly a screen positioned in the holding devic e, and

25 - a plastic deformation deviceliable to be set in r elative
motion with respect to the screen such as to exert a
mechanical force on the frame in order to deform it according

to at least one of the following trajectories: a re ctilinear



5 Preferably, the plastic deformation device comprises a knife and possibly a rotating force
transmission means, connected to the knife, the#mife comprising a form making it possible to
concentrate 10 the constraints to be applied to the frame. Advantageously, the knife exhibits a leading
edge that is configured to switch between the faceplate and the frame. The knife may have a leading
edge exhibijgngoayvapadapeanitiy ahegle platiee defptihef tHaedapfatel5 It can also be provided a camera
to view ontht .tr:lon§o¥? of an ropt—*ﬁra}‘or thtra q)r ceet%in%? of t(?enapplicationof the plastic deffog]mation
forces. THANKS 16 the v r(l)tign, s [ggsgl e 10 Move asitid 4t least one side of a scregn }‘fadeforming
the framdatbeptat, thisntaikes Qi jeadsiyletorrean mammbaédeplate and any possible filtdresdiffusers, as
well as gmg&%%ﬁ to anypossible backlight lamps. Other characteristics and advantages of the
present invention Will become apparent upon reading the following description 25 given by way of
illustrative and non-Iimitin%exam le and with reference to the accompanying drawings in which: - fig.1

illusttates BrIE @MY ot BRI HE TR 2SS M GBS hvention, wherein fhe optional steps are in
dotted lines, 6 fig.2A illustrates a front view of a flat screen,

- a knife and

- possibly a rotating force transmission means, con nected to

the knife,

the knife comprising a form making it possible to c oncentrate

10  the constraints to be applied to the frame.

Advantageously, the knife exhibits a leading edge t hat is
configured to switch between the faceplate and the frame.
The knife may have a leading edge exhibiting a vari able

opening angle on the depth of the knife.

15 It can also be provided a camera to view onthe cons ole of an
operator the proceedings of the applicationof the p lastic

deformation forces.

Thanks to the invention, it is possible to move asi de at least

one side of a screen by deforming the frame thereof , thismakes
20 it possibleto remove the faceplate and any possible

filters/diffusers, as well as give access to anypos sible

backlight lamps.

Other characteristics and advantages of the present invention
will become apparent upon reading the following des cription
25 given by way of illustrative and non-limiting examp le and with

reference to the accompanying drawings in which:

- fig.1 illustrates one embodiment of the method acco rding
to the invention, wherein the optional steps are in

dotted lines,



fig. 2B illustrates a front view of a flat screen with 5circularareasillustrating preferentialareasof
weakness of the frame, fig.3 illustrates a flat screﬁe-n maintained in an embodiment of a holding
device according to the 10invention, in a three-quarter view, fig. 4A illustrates one embodiment of a
knife according to the invention in top view, 15- fig. 4A' illustrates the knife of fig. 4A in side view, fig.
4B illustrates an embodiment of a knife according to the invention in three-quarter view, 20- fig. 4B
illustrates the knife of fig.4B in side view, fig. 40 illustrates one embodiment of a knife according to the

invention in top fyieyn Ao dgattd Hlusrigeineraiiaddigef in three- quarter view, figs. 5A to 5D
illustrate in top view, by full arrows, the different knife movements for the deformation of the 30 frame

of a screen with a knife (fig. 50), two knives (fig. 5B), three knives (fig. 5D) , and four knives (fig. 5A),

7 figs. 6A ta 60Oglusatg istieansversaleraasveestian iyt fetrepwg, different movements qfi{ransiation
and/or rotation for a knife, applied on the frame, the casmg not being regresented,
circular 'areas illustrating preferential  areas

weakness of the frame,
- fig.3 llustrates a flat screen maintained in an
embodiment of a holding device according to the

10 invention, in a three-quarter view,

- fig. 4A Illustrates one embodiment of a knife accor ding

to the invention in top view,
15 - fig. 4A' illustrates the knife of fig. 4A in side v iew,

- fig. 4B illustrates an embodiment of a knife accord ing to

the invention in three-quarter view,
20 - fig. 4B’ illustrates the knife of fig.4B in side vi ew,

- fig. 4C illustrates one embodiment of a knife accor ding

to the invention in top view,

25 - fig. 4C’ illustrates the knife of fig. 4C in three-

quarter view,

- figs. 5A to 5D illustrate in top view, by full arro WS,
the different knife movements for the deformation o f the
30 frame of a screen with a knife (fig. 5C), two knive S
(fig. 5B), three knives (fig. 5D) , and four knives (fig.

5A),



5- fig. 7 illustrates in transversal cross section the result of plastic deformation by a knife on the frame
of a flat screen, wherein the casing is not represent?d, fig. 8 illustratesin substantially top view the
clamping 10 of a screen in an embodiment of a holding device according to the invention, wherein the
flanges do not cover the faceplate, the dots illustrating the limits of the faceplateconcealed by the
casing, 15- fig. ighusratescin dodicatemientrahsvieoddingrdssiseciccording to the invention, by fig. 10
illustrates by ful# L?{rovrvrs the géxﬁsipl?l tmr%vements of trﬁq?la%iqntarﬁd ror} tion for an arm of an.
embodiment 200t a ﬁoﬁ’j\f\ﬁsg 2Vice accor Yr?g}%r} Ye %venehosn?étqnd ﬁg. 11 illustrates the hol(&lng of a
screen on a supptatiacctwdiag kit otpgliech bmdithenfrainaeh dldengaevice according to thangvention.
25 'I_'hese days_,AQFB%%@%%%%%QE in many fieIds:_c_ompu'Fer monitors, televisions, tablet PCs,
navigation devices, etc.For environméntal reasons, it is desirable that all flat screens be
decénstructed digheendlestitdein drdeiransvakea®0 thessectantionof their components possible,
particularlytheir f : IXc1S me generally rectangular portjon of a
flat screen 10 w%ﬁ%?ﬁﬁgg‘g‘%sﬁmﬁé&é gg;’%arg{f&%@cﬁégn 0, the polluting eIemslrr{][% zgrfe the
liquid crystals efdlaseareetwaeier@in fihe ghsirplatest4aE@BREHES allow for the formation of the image.
Certain flat screens comprisebacklight lamps, placed behind the faceplate 11 with respect to the
display. Some lamps may also contain polluting elements (for example, mercury).

- fig. 8 illustratesin substantially top view the cla mping
10 of a screen in an embodiment of a holding device
according to the invention, wherein the flanges do not
cover the faceplate, the dots illustrating the limi ts of

the faceplateconcealed by the casing,

15 - fig. 9 illustrates an embodiment of a holding devic e

according to the invention,

- fig. 10 illustrates by full arrows the possible mov ements
of translation and rotation for an arm of an embodi ment
20 of a holding device according to the invention, and
- fig. 11 illustrates the holding of a screen on a su pport

according to another embodiment of a holding device

according to the invention.

25
These days, there are flat screens in many fields: computer
monitors, televisions, tablet PCs, navigation devic es, etc.
For environmental reasons, it is desirable that all flat
screens be deconstructed at the end of life, in ord er to make
30 the treatment of their components possible, particu larlytheir
recovery.
All flat panel screens include a faceplate, which a llows for

the display on the front side of the screen.



The faceplate 11 is contained in a frame 13. 10 The frame 13 is generally made of metal and has a
function of maintaining the constitutive members of he screen, particularly the faceplate. The
faceplate 11 and the frame 13 are housed in a casing 14. The casing 14 is generally made of plastic,
of globally 15 parallelepiped shape and has a generally aesthetic function of concealing the structural
memberBgufidtapltie fldmer I3 atnc/ the possidegaasaliypmeectors, etc. which vetadjoklerwise be
apparent, Itr Iso c]pveﬁ {he rear s!'ﬁf oRthre screen. The mechanical resistance of Fhe qarltger13 being
greater tRRN"28 Rafor the> aes?ng e pﬁgstic GetOi4tiGh ‘Bimed for here relate<16 that™of the
frame, amypla€lie detoepratid of e freothetibd calmmgntsat afethdloasihg 14. The casing tdidas a
substantigll tapgul enj ' hereof the dj Si are slightly lower than the 25
dimensio‘%&%ﬁ%e%ﬁﬁgéé)%f %%%é\gg;o?ﬁt@ mﬁ% tggﬁ%eﬁgb%pla%g 511 has a visible port@ﬁ',égalled
"visiblefaakplatoribgfigripAlioanef thedriageoncealed under the casing. The casing 14 encloses the
faceplate 11 by securelycovering the edges thereof. 9 For the treatment of flat screens, with a view to

their recayeraiit iIsanpeiteshio oxnpalehekgaritaaigsastiatthe faceplate, and gogsépiynaf the
backlight lamps. Integrity is considered to be kept as long as the damage 5 subjectedto a screen 10
does nottgﬁr(;]{%‘fﬁg Al Wf%oﬁﬁﬁﬁ%%l@n%%s&ﬁp Ys \ge(?m"ﬁ can be consideredﬁfﬂp@ﬁamﬁye that the
faceplatealksb maytaie puiicihegceEheaty (otegeaaiespiegaline integrity is that thy pollutant suction
devices can be used only by way of precaution in the 10 even of an accident for example, and not for

every disphnfApehRAED RCEABakbasARpCL gt Method

10 The frame 13 is generally made of metal and has a f unction of
maintaining the constitutive members of the screen,

particularly the faceplate.

The faceplate 11 and the frame 13 are housed ina c asing 14.

The casing 14 is generally made of plastic, of glob ally
15  parallelepiped shape and has a generally aesthetic function of

concealing the structural members such as the frame 13 and/or

the possible seals, connectors, etc. which would ot herwise be

apparent. It also covers the rear side of the scree n.

The mechanical resistance of the frame 13 being gre ater than
20 that of the casing 14, the plastic deformation aime d for here

relates to that of the frame, any plastic deformati on of the

frame 13 causing that of thecasing 14.

The casing 14 has a substantially rectangular open ing
(window) whereof the dimensions are slightly lower than the
25 dimensions of the surface of the faceplate, such th at the
faceplate 11 has a visible portion, called “visible faceplate
12"(fig. 2A), and a portionconcealed under the casi ng. The
casing 14 encloses the faceplate 11 by securelycove ring the

edges thereof.



It can be provided a preliminary step of preparing the screen 10, consisting of removing the
possiblestand of the screen, 15 removingpossible cables or aesthetic elements(stickers, etc.). It is
provided a step 100 consisting of arranging a single screen 10 on a holding device, preferably the
visible faceplate 12 towards the top, that is to say, directly 20 accessible to an operator or a robot. The
holding demicez) hasatordonctibnflat msirdaimsthenditrean digwhadewver the operations to bleearried out
on the screen, Irn patrticulr%r it c%rmrises f#] nges 23.c arl:%Ie of withstanding mechargkfal tt?nsion.
Therefore(?(fﬁges tetn 10 a‘fr)l%qﬁe hglo%%' Vice %0'05 BEome integral for the decdnstiittion of the

screen afier thempaceidatel heahdldipgsdavige 80 civeprisseskhg leadatwo flanges 23A, 23B,d330, 23D,

each fla rabl 13 onar ctive er_qf screen. For each corner, it.i
sufficienrt]%geggﬁlgéh er%é @%@%@gﬁ q% fg%exﬁpléﬁrgﬁwﬁ@eat%r}{%%orﬁ side of the screen), r’é%ggelow
(reabsidsufjtriethieen) aseléem déth siodes (Iatrabdicles dhehersteasa) of the corner in 10brder to
manan olihle SRR STied Ve Al el bAlgRaRen T at east two flanggg gpnoed on
two oppasite corhers (diagonally on the screen).

example that the faceplate 11 may be scratched.

The advantage of keeping the integrity is that the pollutant
suction devices can be used only by way of precauti on in the
10 even of an accident for example, and not for every dismantling

of each screen 10 as in the prior art.

Method
It can be provided a preliminary step of preparing the screen
10, consisting of removing the possiblestand of the screen,
15 removingpossible cables or aesthetic elements (stic kers,
etc.).
It is provided a step 100 consisting of arranging a single
screen 10 on a holding device, preferably the visib le
faceplate 12 towards the top, that is to say, direc tly
20 accessible to an operator or a robot. The holding d evice 20
has for function to maintain the screen 10 whatever the
operations to becarried out on the screen. In parti cular, it
comprises flanges 23 capable of withstanding mechan ical
tension. Therefore, the screen 10 and the holding d evice 20
25 become integral for the deconstruction of the scree n after
clamping110.
The holding device 20 comprises at least two flange s 23A, 23B,
23C, 23D, each flange preferably being taken on a r espective
corner of the screen. For each corner, it is suffic ient to
30 tighten the screen 10 for example from the top (fro nt side of
the screen), from below (rear side of the screen) a nd from

both sides (lateral sides of the screen) of the cor ner in



In operation, for a better hold of the screen, three out of 5 the four corners of the screen can be
clamped. Consequently, plastic deformation actionf can be carried out on the fourth corner

(unclamped) without risk ofdamaging the flange. It

gprowded a step 140 of determining the

dimensions and position of the visiblefaceplate 12. This makes it possible to 10 define the straight

lines (in theber di

inner ed%e [I'%‘

a later step

|men$ia'rmama givemretbrenct@)seacmeormpending)toithe intersection betwesn the
| olnAa and tfl1 ne o the fa e late, such as to correctly posmon the knives in
TS en(? a poysﬂ{)\q Ity i o red y Pthe” 8%Sn8 device 20 15 itself: for eg(amglre the

measuretivepaspusitctive feemg €diagttiad) toe sbeesaré@rprovides information about the height or the
outer width of the screen. Thus, making it possible to roughly locate the corners of the screen. One

can furthgy jpps

Hafba, CRIPelataveiamepfitie soraers. tRfcLaser profilometry Angthgjtpessibility is

S

offeredb laser R}ﬁprofllomet H’S%O of the screen. Lase r?rofllome @%/consistsinobtainingthe three-

d|me5n5|

epéthSﬁfhﬂ%%sfP%f‘i A laser projects & PSR Heam

GPABRTPPD

resulting p'raetlm@@fdiqhmﬁnhaaomasowne Isereanidd@lasenis inclined at a given padieuifer example

30 to 45, with re t to th tical aX| camera osgsibly the same camera 50) which scans an
area whé:r‘e H @E‘&? m@‘?gb\’@ &létdr ﬁ@&?@m = ction of 30 the cdffiera such as to image
the deformations of the line due to the relief, that is to say, the geometry of the screen 10
It is provided a step 140 of determlnlng the dimens ions and
position of the visiblefaceplate 12. This makes it possible to
10 define the straight lines (in three dimensions in a given
reference), each corresponding to the intersection between the
inner edges of the casing 14 and the plane of the f aceplate,
such as to correctly position the knives in a later step.
To this end, a possibility is offered by the holdin g device 20
15 itself: for example, the measured spacingof the fla nges
holding the screen 10 provides information about th e height or
the outer width of the screen. Thus, making it poss ible to
roughly locate the corners of the screen. One can f urther

position a camera 50 over one of the corners.

20 Laser profilometry

Another possibility is offered by laser profilometr y 150 of
the screen.
Laser profilometry consists in obtaining the (three -
dimensional) topography of one portion at least of the screen.
25 A laser projects a plane beam resulting in a line o f light on
an area of the screen. The laser is inclined at a g iven angle,
for example 30° to 45°, with respect to the optical axis of a
camera (possibly the same camera 50) which scans an area where
the laser line is projected and reflected in the di rection of
30 the camera such as to image the deformations of the line due
to the relief, that is to say, the geometry of the screen 10



11 (casing, buttons, etc.). Preferably, the optical axis of the camera or the laser plane is orthogonal to
the faceplate. The movement of the camera is infegral with the laser movement, for example by both
being carried by a robotic arm 5(not illustrated). This arm makes it possible to produce a movement of
translation(scanning)of the camera-laser assembly particularly parallel to the faceplate. The
observat(cadiyghdoaoreya @ithe Riefferably |ager bpticadkes it possible, thanks toa pfighealibration of
the camera-laser 1%1S§/£atlem and the im Iementﬂionhoffan Image processing aléiigI ithm well known in
the field,ctgrpﬁg??v% 260RUAtER %%%?&ngté gysqg?‘n (for example that e robot) of each

point of relief of the screen having been scanned by the camera-laser assembly. 15 Advantageously, it

is not ned®&saf W §aEBheh cBIRpICRAME fesEntdRHIG thiBliefRf th8Screen, but only thave

knowledgeovkatderstdhecsaniginatss s eeBaing hrnirrigrisyicapants. The laser linggan Kerscanned
(automatically) on the four 20 sides of tggﬁscreen, such as to determine the characteriﬁtic points

corréspotitfihd toSHREShsilibls pRifts Battsert thOFatBIFR PL and the casing 14 of¥flEcr8en, that is
to sfa}y suﬁm@@t@ﬂelf(inﬂ thqmgkﬁm;r(pe(gngmﬁhgj tfh@Nisitlbif f?camiét@-]@. 25 This stt]ep of &ser
profilometry 150 makes it possible o Jocate the surface of the faceplate in space with respect to a

Pl BB B LA ars

given refg outs] 1 8l% and possible degradation of the surface of the
faceplate 11, and emit an alarm or remove a screen 10 from the deconstruction 30 circuit if need be.
Weakenihfegbservation by the camera of the deformed laser line makes
it possible, thanks to a prior calibration of the ¢ amera-laser
10 system and the implementation of an image processin g algorithm
well known in the field, to know the 3D coordinates in a
coordinate system (for example that of the robot) o f each
point of relief of the screen having been scanned b y the

camera-laser assembly.

15  Advantageously, it is not necessary to recreate a c omplete
representation of the relief of the screen, but onl y to have
knowledge of at least the coordinates of certain

characteristic points.

The laser line can be scanned (automatically) on th e four
20 sides of the screen, such as to determine the chara cteristic
points corresponding to the transition points betwe en the
faceplate 11 and the casing 14 of the screen, that Is to say
such as to define the contour (perimeter) of the vi sible

faceplate 12.

25 This step of laser profilometry 150 makes it possib le to
locate the surface of the faceplate in space with r espect to a
given reference and also to check the state of flat ness and
possible degradation of the surface of the faceplat e 11, and
emit an alarm or remove a screen 10 from the decons truction

30 circuit if need be.

Weakening



For the plastic deformation 120 of the frame, significant mechanical forces are exerted thereon.
However, the constraints are mainly focused on the gcorners of the frame. Therefore, it can be provided
a step 130consisting in 5 weakening the frame 13, particularly the corners thereof. The step of
weakening makes it possible to reduce mechanical resistance upon plastic deformation of the frame,
that is toléayoﬁhdaemt&ﬁ&ciat{&)mumﬁosingiﬁordﬁetﬁmcmiantmtv@@m these materials in dicaner of the
frame. Henc%lt makes It ossibleto decr age h@mechanlclql forces required to plastically deform
the fram& T3 "AEhce of (RE” Benlﬁg of the %creen STERd make posS|bIe o) promote a possible
breakageofstraiintgsnaré3ronitiy foralsetedardas. cofmessveakbning 130 can be adhiénaddry removing
material, ﬁ? P gllngtth% ArmQr %B}g? ggaro%ertgqaﬁf ttfgéé%wéast? eral solutions are p0ﬁ§ible by
mechanica it may be provided a machining of the frame partl ularly of the corners, using an
abra"swe\wal(gmlngsniwéracm&ék;fwZpatﬂtm)llwly\ﬁy%dmrwq)tbwdeda partial cut efréad.frame, particularly
the corners, with a cutting tool (circular saw, cutting tool,...) by thermal action: it may be provided

cryogeniT heastapnboivbakenmg Iddreb implesioieote beerlcable or the heating ettmicame 13 to
reduce its mechanical stren th. 1 ffﬁr late 11 Thegrlllln may be on all or part of the thickness of

the framé%sﬁ%nv‘é“?l ﬁtb(fa ‘?\“B@ &[)\m:?e MR the weakening step 156 p'r%é des the
plastic defayofatihe smatéﬂal(s)lt campegimgvidtechthaththejurestisiong step 130 and plastigedeformation
step 120 %e S|mul us also for exarg (@? ?ankst he sh pe of a tool 30 descrlb%%Iate{ The

0

Weakenl sst%pni |?p885r\§e9 R fsale €, sﬁl crack, or break the A
10 possibleto decrease the mechanical forces required
plastically deform the frame 13 —hence of the openi ng of the
screen 10 - and makes it possible to promote a poss ible

breakage of the frame 13 on the weakened areas.

This weakening 130 can be achieved by removing mate rial,
15 modifying the form or physical properties of the fr ame.

Several solutions are possible.

* by mechanical action:

o it may be provided a machining of the frame, part icularly of

the corners, using an abrasive tool (grindstone, cu tter,
20 drill). It may also be provideda partial cut of the frame,

particularly the corners, with a cutting tool (circ ular saw,

cutting tool,...)
* by thermal action:

o it may be provided cryogenic treatment of the fra me 13 to

25 make it more breakable, or

o the heating of the frame 13 to reduce its mechani cal
strength.
It can be provided to drill the cornersof the frame 13

covering the faceplate (fig. 2B), without damaging the



10 The mechanical forces to be applied (force and/or torque) for the plastic deformation of the
frame,serve to release the faceplate 11 from the frame 13 which maintains it. Hence, it is possible to
only weaken the frame 13 on the part covering thefaceplate 11 (front side of the screen), particularly
in 15the corners. For the plastic deformation of the frame, the mechanical forces are applied by a
plastic déforphtien devicEhelagtitlidghanatien deviedl drhepplastaf deformation device cothprises a

knife 30 aneCt%do%g to ﬁ mea go fgr. traﬂesn‘rétin%ra\ tforce, for example a jack, possibly rotatable. By
knife, als KhoWras h\?f o‘ﬁgls cant an hSeumsn (%gblique-sided mechanical pieceof essentially
prismatic shape whereof two mainsides, in this case a leading edge 31, or 25 ridge, intersect at a

sharp anfjl€aDnkke RIAYiSS S Srethiie 4B REHRB SRy 1B RFRE 30 is a tool of foR8&SMtentration.
Further

MSIERsth B dfopieaIRM e

opthe knife 30 aims to deform the frame, possibly until it breaks. It is

thus not only distinguished from cutting techniques but further by 30 degree of precision that they

requgre._ H4.Lhe gga[}g@gfdg@ lfﬂgs ﬁ%(lféﬁ?k i cfé% 4B 40,40 makes it possigg?agi{:ocus the

constraints transmit

y the Jack on the leadinge

ge 31, which serves to concentr

te the

mechaniégfesreatopeirpably) it sinupaoeaus|clamiPedy@m® 31 is rectilinear Bled Bidsdtantially
perpendi@{%tgﬁgﬁeo@r};t%f%f@gg@,lﬁ}@cp(alf@g a sharp angle ranging between 45 and 90 with

respect to the plane of the faceplate (fig. 4A", 4C’). In one embodiment that is non-illustrated, the knife
3010 corﬂprises Igp]?}its Setgtirei%lagtrp] akreectli{ineédr Sg[%?eovg ed<et%1rding along an axis oéleloneqation
0 R dahe Ir % s tt fth

parallel to tﬁevp\)/%%e

e screen an am at IS 1o say, O

ogonal to the traveﬁ?nvg tirection of

the knifespliticthek tiog israk denftanirserted in said groove and be in abutment with the edges 15
thereof during the pushing movement of the knife, thereby constraining the elastic or plastic

defggmatioieofidehtiamegl forces to be applied (force and/or t orque) for
the plastic deformation of the frame,serve to relea se the
faceplate 11 from the frame 13 which maintains it. Hence, it
Is possible to only weaken the frame 13 on the part covering
the faceplate 11 (front side of the screen), partic ularly in
15  the corners.
For the plastic deformation of the frame, the mecha nical
forces are applied by a plastic deformation device.
Plastic deformation device
The plastic deformation device comprises a knife 30 connected
20 to a means 40 for transmitting a force, for example a jack,
possibly rotatable.
By knife, also known as a wedgeis meant an instrume nt
oroblique-sided mechanical pieceof essentially pris matic shape
whereof two mainsides, in this case a leading edge 31, or
25 ridge, intersect at a sharp angle. Unlike cutting t ools that
require sharpening, the knife 30 is a tool of force
concentration. Furthermore, the implementation of t he knife 30
aims to deform the frame, possibly until it breaks. It is thus
not only distinguished from cutting techniques but further by
30 degree of precision that they require.



The leading edge 31 can be configured to switch between the faceplate 11 and the frame 13
(particular fig. 4B, 4B"). It makes it possible for exa]]rg‘ole to be put in contact with the 20 frame 13
during the initial positioning (see below), and remain’'in contact with the frame 13 when applying force.
It makes it possible to exert a spacing and distortingfunction of the frame 13 with respect to the
faceplateThé. $hageadingedgefd130a{ iz, idApmAlnatin4By. 4A", 40" or 25 alternédiyelZonfigured
to pass brﬁtheen. two adijjcetnt Fides %the fﬁartrr]e"ntthattrisnto ) say to concentrate th(te ES ch%nical forces in
a cornerth&reo .uﬂ%) 84 %goeo%ceu 37 rﬁa%asvé‘ Dred ospe'ning angle (less than %Xn %e extended
by a thickaclkpan (ivkeleading @uig@ngl30ndngte setaegeto Ttoaatiape makes it posdistietahiét the frame
13 (upon i echanical argllel with th e,Qf the faceplate) and (1}% frame 13 on
the knifeﬁéﬁla ﬂ%gllgbé%ggﬁegﬁ%%@[%é%ﬁhﬁégths\g n%vesrﬁéﬁ%s It‘gfiglereof. The angle of(#ﬁg (taé]rﬂ?gé 31 may
varyswitdhirg) fectéixeap Rniosh 28 amidlly gevpaindi@lants0 after a few millimegeteTh@pertion in
contact wj e i , a l ily on the faceplate wi ausing
jammingw@cfrq égrg%ﬁﬁﬁe%tﬁe%ggr% §r, t%]% fgggﬁatpé;ngwgﬁr%g\%% can have severa% orﬁfflr%:g F<];18flat
effective Peaniinctsnacting tilespaing of tibdldagenlatss dfithe frame (fig. 4B, 4B, 4A,

4C".
In one embodiment that is non-illustrated, the knif e 30
10 comprises along its entirelength a rectilinear groo ve
extending along an axis of elongation parallel to t he plane of
the screen and the frame, that is to say, orthogona | to the
travelling direction of the knife, such that the fr ame can be
inserted in said groove and be in abutment with the edges
15 thereof during the pushing movement of the knife, t hereby
constraining the elastic or plastic deformation of the frame.
The leading edge 31 can be configured to switch bet ween the
faceplate 11 and the frame 13 (particular fig. 4B, 4B"). It
makes it possible for example to be put in contact with the
20 frame 13 during the initial positioning (see below) , and
remain in contact with the frame 13 when applying f orce. It
makes it possible to exert a spacing and distorting function of

the frame 13 with respect to the faceplate 11.

The leading edge 31 may be, in combination (fig. 4A ", 4C’) or
25 alternatively configured to pass between two adjace nt sides of
the frame, that is to say to concentrate the mechan ical forces

in a cornerthereof.

The leading edge 31 may have a weak opening angle ( less than

45°) and be extended by a thicker part (whereofthe opening
30 angle is larger. This shape makes it possibleto lif t the frame

13 (upon applying a mechanical force parallel with the plane

of the faceplate) and lock the frame 13 on the knif e, enabling



10 a flat effective area with a sharp corner (fig. 4A', 40") or in curved or rounded form (not represented)
practicalduring the spacing of the corners of the frgmne, an area with several geometries (flat and/or
sharp and/or curved corner ...), to be taken from any location of the frame 1513 (form not
represented). Depending on the form of the knife 30, the weakening step 130 and the plastic
deformatirbetesy 120uzandheimgplgmentedemot oislythinedhn@besiy but further with arsghgletool, in this
instance .therIastic formation deviﬁe comprising the Fniﬁ,‘o%(]) ? . For example, as iIIus%heged in fig.

n a

40', the 1854 egn%%ge m ﬁgnvﬁa@’al?e vﬁmr%e%rla%eag??h% aceplatemakes it possibleotg weaken the
frame bydocesimg f@Tee. B mitemairfesideslinatterso ey the flankson either sidertidnhis leading

edge 31 i [ ically, def t ame 25 during the relative mo etween the
knife 30 amﬁ%%%g g\gﬁrfem%%%ﬁéﬁﬁg JB(E‘Q\‘(?r[gtl aggl%ng%héngechanical forces requﬁ%%?gr&%e plastic
defosmaté@sityf thie teecércehiaisastiddeforaision dgaviodng 30 manually and/or autematieally placed in

initial poﬂ{' t {ﬁ%{ yement between the latter and the screen 10 (the screen 10 being
preferably l?%%‘lr?téﬂggﬁ r(Le::Y%eee aglf in the initial position, the plastic deformation device is in contact

with the tfﬁ@ e :lf3 3Eghe Cﬁsil’%; 14 of the 5screen. Plastic deformation Once placed in the initial
position, nlﬂT%\ ie HERHMAYBTAER fg@ﬁ)ught in relative movementwith respect to the

« a flat effective area, practicalduring the spacin g of the
flat portions of the frame (fig. 4B, 4B"),

10 e a flat effective area with a sharp corner (fig. 4 A’, 4C)) or
in curved or rounded form (not represented) practic alduring

the spacing of the corners of the frame,

e an area with several geometries (flat and/or shar p and/or
curved corner ...), to be taken from any location o f the frame

15 13 (form not represented).

Depending on the form of the knife 30, the weakenin g step 130
and the plastic deformation step 120 can be impleme nted not
only simultaneously but further with a single tool, in this
instance the plastic deformation device comprising the knife

20 30. For example, as illustrated in fig. 4C', the le ading edge
31 non parallel with the plane of the faceplatemake s it
possible to weaken the frame by focusing forces. Th e two main
sides, that is to say the flankson either side of t his leading
edge 31 make it possible to plastically deform the frame

25 during the relative movement between the knife 30 a nd the
frame.

Initial position

Before applying the mechanical forces required for the plastic
deformation of the screen, the plastic deformation device is

30 manually and/or automatically placed in initial pos ition, by a



screen 10 such as to exert a mechanical force (force and/or 10 torque) on the frame 13 to deform it
(fig. 5A to5D ). The relative movement may be impéj(%mented according to at least one of the following
trajectories: a rectilineartrajectory parallel with the plane of the faceplate (fig. 6A), a rectilinear
trajectory non parallel with the plane of the 15faceplate (fig. 6B), a curved trajectory (fig. 60) or a
combinatielatdfehess/emeamestsdan GBY. attervaddraiectecyesiows for example talGiggéhe portion
of the frame 13 WV ring the {ron%i ide of the f eplate 11 with a rotational movement of the knife 30
with resp Ccrtet%niu 6< ROFTGt 5’ rB%\%?él ?o he side of the screen 10 whereonthe plastic
deformation is |mf)lemented (fig. 7). The plastic deformation of the frame 13 makes it possible to

deform th&8i8REKeiteth® 18I Qg@ﬂﬁ%eﬂ'ﬁeof’lsﬁ%rﬁ?he screen. The deformd@6Mifdative and
even progeviena itbofdbiefarcenaripiirtebyatie tufeironnected to a forcegranpsgnigrion means
40. It can be rowded that the plastic deformation will cause to the mechanical rupture of the frame.
The PlastE'GEfbrmation is not a cutout from the frame. Advantageously, the knife 30, even from metal
does not need to 30 be particularly sharp. And compared to the cutout solutions requiring precision

andspeciiasisiefomaiipasent solution

Once placed in the initial position, the plastic de formation
device is brought in relative movementwith respect to the
screen 10 such as to exert a mechanical force (forc e and/or
10 torque) on the frame 13 to deform it (fig. 5A to5D
The relative movement may be implemented according to at least
one of the following trajectories: a rectilineartra jectory
parallel with the plane of the faceplate (fig. 6A), a
rectilinear trajectory non parallel with the plane of the
15 faceplate (fig. 6B), a curved trajectory (fig. 6C) or a
combination of these movements (fig. 6D).
A curved trajectory allows for example to raise the portion of
the frame 13 covering the front side of the facepla te 11 with
a rotational movement of the knife 30 with respect to an axis
20 of rotation parallel to the side of the screen 10 w hereonthe
plastic deformation is implemented (fig. 7).
The plastic deformation of the frame 13 makes it po ssible to
deform the frame hence, to release the faceplate 11 from the
screen. The deformation is relative and even propor tional with
25 the force applied by the knife 30 connected to a fo rce
transmission means 40. It can be provided that the plastic
deformation will cause to the mechanical rupture of the frame.
The plastic deformation is not a cutout from the fr ame.
Advantageously, the knife 30, even from metal does not need to
30 be particularly sharp. And compared to the cutout s olutions
requiring precision andspecial mastery, the present solution



17 is easier to implement and less costly since the knife 30 is not a consumable item as is a saw blade
for example. It is worth noting that during deformat'#’o(n, one or several knives (identical or not) can be
used on a same screen 5 simultaneously or sequentially. The relative movements of each knife 30
may be independent: each knife 30 can have a similar or different movementto/from one another.
Typicallyisa#iesidre toéagleeneantarat tessliovatyictiscef the position of the screen if® Blaser

profilomet(r%l5c0 a 10 é:ﬁ[nﬁ)uter glqgrithm dﬁeg’n?es the traf'ectories (movement) of each knife 30
(directiorﬂ %/%'%glll@ Stéﬁgh, gtarﬁ’h@% fan %8@% f arrival of the movement of the knife by

means of the jack 40). In accordance withthe determined trajectories, a robot then 15 manipulates the

knife or Khil® VAR HRte %o thae QUEUhHFTREMALIAR: 187 tRE screen 10 by plastic §&#FRhtion of the

frame. Feprampigetie 4niler 3R68TiegrPUba tigsisdption oha éameendiineters in the plane géhe
faceplate, then a rotation of 20 90 around the axis_parallel to the edge of the screen 10 whereon the

knife' 30 RTPEFBRGHIE I O ERIMENERTY sUlE 48 VG SHNEBEge, which is hend¥h8IGAFE above the

faceplateknifee 3mmenp Ry atid petbatcassien uife\80 tmemive length of the frameis@idhat a whole
side of the frmne 13 beentirela/tt%?f %pen. The s?hme operation can be performed on each side of the

frame. Of different moveme rom one another.
Typically, after the measurements of the dimensions of the
position of the screen 10 by laser profilometry 15 0, a
10 computer algorithm determines the trajectories (mov ement) of
each knife 30 (direction, way, angle of rotation, s tarting
point and the point of arrival of the movement of t he knife by
means of the jack 40).
In accordance withthe determined trajectories, a ro bot then
15  manipulates the knife or knives, which has for effe ct to open
the frame 13 of the screen 10 by plastic deformatio n of the
frame.
For example, the knife 30 carries out a translation of a few
centimeters in the plane of the faceplate, then a r otation of
20 90° around the axis parallel to the edge of the scr een 10
whereon the knife 30 is performing the deformation, such as to
raise the edge, which is hence no longer above the faceplate.
The same operation can be carried out over the enti re length
of the frame, so that a whole side of the frame 13 beentirely
25 open. The same operation can be performed on each s ide of the
frame.
The flange system of the holding device 20 can be a pplied at

any point that is not on the trajectory of the knif

Check



The flange system of the holding device 20 can be applied at any point that is not on the trajectory of
the knife. Check 18 It can be provided at least a cgmera (for example the camera 50) to view and/or
control on the console ofan operator the proceedin‘ab of the application of the plastic deformation
forces. The operator may then validate the step of plastic 5 deformation or invalidate it, for example via
a push blittesm Ibecgsevid gdlidationsthat ¢atocsay(fanexxtragtame 13has been suffic@midyrepean to be
abletor f)\{e the facerplzt?, th% fra?eﬁrhatt% 11 mnaé/ }henfbr(? removed 160 from the fr?rrrlet.h In case of
invalidatiomn, ahew steﬁlug e B7 oIe ormation can 8iooa%pliga?frorexamplebymodifﬁnogthesarameters
represenpativeatfifgsef otlthe sippkedangth off tibknifdastmdidgidemice The holding devat®R0

compris least,one @ %?e ge 231 ahi ne side of the screen, p % ?gbly 15 by
remainir‘ﬁg8 ar%;e éiritg po% %Pfgt%r%?nh e bﬂsgiﬁlé/étl:%egéte %%?S%S%fslt can also be takentgjz %IE and/or in
front; as tefgrazaiticloes myalinfaterithtoersamige sfateepuethod. The flange 23 lyaitobe fixed on a
stationary support (for example a table) and/or a mobile system able to move (for 20 example a robot).
In the cage yukerefthalltaniamaBaarnd terag hegctaenftdnieeld therein, is mountageasapeehile system,
the position, of the flange in space is glways known. Therepy, the position of the screen 10in space is
also knowh .f'§§ %Y tﬁﬁﬂgn&g%eca%@ee ﬁ%oﬁ%@@\éemmaf%ﬁﬁpggmping system, a sﬁ‘cticfh%ystem, a
magnetidsysitsne d SystgmHeasbd mmaslebeofiaieritdedraare@mbination of these possibilities.  In
one embodiment (fig. 11), theholding device 20 comprises a set of plates 24 (drilled at each end) and

screws, ¢ethsetel IRRlIRies AndSHaNSaglira@s Jragesrmat ion can be
10 applied, for example by modifying the parameters

representative of force, or the stroke length of th e knife.

Holding device

The holding device 20 comprises at least one flange 23.

The flange 23 is taken on one side of the screen, p referably
15 by remaining as far as possible from the visiblefac eplate 11

(fig. 8). It can also be takenbehind and/or in fron t, as long

as it does not hinder the execution of the method.

The flange 23 can be fixed on a stationary support (for
example a table) and/or a mobile system able to mov e (for

20 example a robot).

In the case where the flange 23 and hence the scree n 10 held
therein, is mounted on a mobile system, the positio n of the
flange in space is always known. Thereby, the posit ion of the

screen 10in space is also known.

25 For the flange, it can be provided a mechanical cla mping
system, a suction system, a magnetic system, a syst em based on
adhesive material, or a combination of these possib ilities.

In one embodiment (fig. 11), theholding device 20 c omprises a
set of plates 24 (drilled at each end) and screws, each setof

30 plates and screws acting as flanges.



19 The screen 10 is maintained by two or three plates 24 each screwed to a corner of the screen 10
on a special table, of machining table type (that is tg say, with special mobile notches to place and
tighten the screws so that they be 5 stationary throtigh tightening) at multiple points (fig. 11). The
dimensions of the plates are preferably selected such that they press on the screen 10 without
covering The visildefacEplae rhaiatainee féalyovithotiratsoptaearing thefaceplate 112doreehled under
the casinsqc.rlo P(Ee erable/ rtril1erscie\f¥s crorssiﬂg1 ck}] plate are iln tcontact with the screé?n. Infan
embodimen?ma. fft%e gcreeeno C}is(,a mantaine t%/ aa(psé%%%"f‘y automatic) clamping'gfj1 fSteOm. An
embodinmeatbining ctabipinty gy sti¢hais idustrasag inviigh 9spéamabintaining a screen 10 imdnddatter

being illu in,fig. ec i S C ises; . a part 21 able to be mounted on a
mobile to%g%ﬁéj%xégnpﬁag roggﬁ{,ng@ﬁs%{ oﬁﬁanéﬂ%&%%ﬁ 2@%,?2 , 22D independent rof%eeach
othe$ andtaitumaed tbrothghstigipteniag) gipicaltiptereeinisfour branches. Preferatidy,Jdgch branch is

mounted in rotationwith respect to the support, according to an axis of rotation perpendicular to the

plane of thieesdiprertidh iseablyarachreranslieialiglessiepie in order to be ablejteuvhdiiuits length
(fig. 10), a flange 23A, 23B, 230 23D(§osition at the end of each branch, Preferably, in order to be

able to om§¥ it, Eﬁﬁ?flan% is m%unt% fftota wiwp%%%ct ﬁ?i’ﬁé'@%bra@@n which supports it,
accordingitibiafaeeplateotaion gedpepitedablip thethBute cfisbe stpport. Each ering

thefaceplate 11 concealed under the casing.

10  Preferably, the screws crossing each plate are in ¢ ontact with
the screen.
In an embodiment (fig. 3), the screen 10 is maintai ned by a

(possibly automatic)clamping system.

An embodiment of the clamping system is illustrated in fig. 9,
15 maintaining a screen 10 in the latter being illustr ated in
fig. 3.

The clamping system comprises:

e a support 21 able to be mounted on a mobile tool (f or

example a robot),

20 » aset of branches 22A, 22B, 22C, 22D independent fro m each
other and mounted on the support 21, typically thre e or
four branches. Preferably, each branch is mounted i n
rotationwith respect to the support, according to a n axis
of rotation perpendicular to the plane of the suppo rt.

25 Preferably, each branch is telescopic in order to b e able

to modify its length (fig. 10),

* aflange 23A, 23B, 23C, 23D positioned at the end o f each
branch. Preferably, in order to be able to orient i t,
each flange is mounted in rotationwith respect to t he
30 branch which supports it, according to an axis of

rotation perpendicular to the plane of the support. Each



20 flange comprises two plates 24 mobilewith respect to each other thanks to two screws. The
tightening of the flange is carried out for example thanks to a relative rectilinear movement of the two
plates with respect to 5one another. It can be provided that each flange 23 (set plate + screw) is
adjustable in height with respectto the respective branch 22 which supports it, for example by means
of a helical conffieciggnduehpeisashedgrgee2antd obllahittrasped?t of a sliding pivot joiedcekable in
translation by m ans ﬂ{ a ﬁtoP p{n in translaticFF] oftthEth%n e Zéa‘twit7 respect to the branlcr#] 22 which
supports it. Thidlast feaa[‘uresaffov\\llvsofgrc{ﬁ(\évélamﬁn' evicedd’he ble to receive and clar%pgaeny type of
screen, 15regaidlessaofi@d length, foidthexam@ieh. thamker ttomaintaialatid® screen with such a holding
device, it is proyi V. . Firs arm i V. example by extending it to a
maximum, 20 Tﬁ%ﬁ:ﬁggﬁ %Ofis%pﬁérgmor?gd{%%hméé%&%r ,f\glﬁé%\lg%plé%&upwards, The arm lh{ﬁpijergoes a
rotation in ordeioteebanpénaliel to a diagonal of the screen, The arm is retracted, such that the screws

of the flanges Zﬁar(%nre&éegi%qﬂa%)r@ﬁ&tm t@aﬂégtaggr;] gfgtthzjfglggq_, The clamp is tightened,
y In

thereby blocking the screen e corner. uch a evice 20 can be adapted to all
screen screw) is adjustable in height with respectto the
respective branch 22 which supports it, for example by
means of a helical connection between the flange 23 and
10 the branch 22 of a sliding pivot joint lockable in
translation by means of a stop pin in translation o f the
flange 23 with respect to the branch 22 which suppo rts
it. This last feature allows for the clamping devic e to

be able to receive and clamp any type of screen,

15 regardless of its length, width, or depth.

In order to maintain a 10 screen with such a holdin g device,

it is provided on a given arm:

» First, the arm is moved away, for example by extend ing it

to a maximum,

20 e The screen 10 is positioned on the support,faceplat e 11
upwards,
* The arm undergoes a rotation in order to be paralle to a

diagonal of the screen,

e The arm is retracted, such that the screws of the f langes
25 are pressed on a corner, thanks to a rotation of th e
flange,
* The clamp is tightened, thereby blocking the screen 10 by
the corner.
Such a holding device 20 can be adapted to all scre en

30 sizes.

Once the screen 10 is clamped, the step of laser pr ofilometry

150 can be for example implemented.



30sizes. 21 Withdrawal of the faceplate Once the plastic deformation carried out, the faceplate 11 is
no longer maintained by the frame. The flange may pbe removed. The withdrawal operation 160 may
be performed by an operator 5 and/or an automated mobile system (robot). The only remaining links
between the faceplate 11 and the rest of the screen 10 are usuallyflexible electronic cards and/or
cables. Tvitbelnsawialusf lihkSaeeplsteut or broken, including during the removal of the faceplate, thanks
to a fairly rapid 10 movementand/or with enough force. During this action, little or no force is applied

on the mejReergilasedRema thrairrrelaitetloltemanstdifusers, possiblebagklightiamps,

electronic cards, etc. Thus, makir\l}%it ossible to maintain their integrity. 15 The faceplate 11 can be

removed PoRNERY fRaHEaAIRGH By/BRTRER: Tike #2095 408Y Pis drawn along £tF8BORY-comprising

an initial movement in a direction substantially perpendicular to the plane of the frame 13 (before

20defornTdtonyithshawan pleehgtiootibfCupsy the fedpiaed byadbe removed by Sii#raforalong the

screen 10 i ' an envelope, the faceplate 11 can be lifted by a
g QrLHVSr%ﬁ Bﬂfé%éq‘?sﬁu!?cﬁﬁaégsgés Sié‘?ﬁcrej(vijg%%‘

lever, thanks to 25 alever too rivet, spatula, etc. Once lifted, the faceplate 11 can be

ipulated I b d ith ippi | that i - [ve for th
tacopiatol O CULAL D DAtk d LR BHLLTE RB AR i can be tumed sPBLIT dmove the

faceplatadf phgraviyen 10 are usuallyflexible electronic car ds and/or
cables. These various links can be cut or broken, i ncluding
during the removal of the faceplate, thanks to a fa irly rapid

10  movementand/or with enough force.

During this action, little or no force is applied o n the
membersplaced behind the faceplate 11: filters and diffusers,
possiblebacklight lamps, electronic cards, etc. Thu s, making

it possible to maintain their integrity.

15 The faceplate 11 can be removed from the frame 13 i n several
ways:
» the faceplate 11 is drawn along a trajectory compri sing

an initial movement in a direction substantially

perpendicular to the plane of the frame 13 (before

20 deformation), for example bysuction cups,

» the faceplate 11 can be removed by sliding it along the
screen 10, like a sheet of paper being removed from an
envelope,

* the faceplate 11 can be lifted by a lever, thanks t 0

25 alever tool such as a screwdriver, spatula, etc. On ce
lifted, the faceplate 11 can be manipulated manuall y or
by an automated system with a gripping tool that is non-

aggressive for the faceplate 11: suction cup,pliers ,
venturi effect, ...
30 » the screen can be turned around to remove the facep late11

by gravity.



22 For example, an operator places a flat tool (of screwdriver type) between the faceplate 11 and the
deformed frame 13. The operatorbrings the flat paréé)f the tool under the faceplate 11 andby leverage
effect, lifts the faceplate. Thus, he can 5 without moving the screwdriver in his hand, grab the faceplate
11 with the other hand and remove it. The frame 13 having been deformed such that the opening
created IFothextfplaatam bpayatateplhessthe fatepdale(dhisaperation is simple toemghreent and
does not poseany particylar risk for the 10 faceplate, the opgerator or the other membegers of the screen.
The facetgg?j ?’f\%@%‘?ﬁ‘gkt} en %H?%tr%\jvi ?}%? gﬁgrg%ftp (r:rgﬁf)dﬁfrﬁl,'e same manner,rrr'eemf) 'e?t{ju% filters and
diffusers apetatdha ifage dlatefl@inpartheffdlceplatd Lhdemthesd, the rest of the scredacEplatey 15
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5  without moving the screwdriver in his hand, grab th e faceplate
11 with the other hand and remove it. The frame 13 having been
deformed such that the opening created by the defor mation be
greater than the faceplate, this operation is simpl e to
implement and does not poseany particular risk for the

10 faceplate, the operator or the other members of the screen.

The faceplate 11 having been withdrawn, the operato r can, in

the same manner, remove the filters and diffusers u nder the

faceplate.

Once the faceplate 11 removed, the rest of the scre en 10 may
15 undergo another deconstruction treatment. In partic ular, the

screen 10 may undergo a methodofremoving the backli ght lamps,

object of another application of the Applicant.

20

25



