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Rel easi ng oWORHIEH Screens . The present i nTETHFINOPHT at es
to nmeans for releasing a screen froma support structure or frame to which
the screen is bonded. 1In particular the invention relates to neans for

rel easing a glass pane.or screen (such as a vehicle w ndscreen) bonded by
means of an interposed bonding material to a frane. Bonded

vehi cl e wi ndscreens commonly need repl aci ng as a result of notoring
accidents, vandalismetc. At : ¢ action between the

N1 d Cel;

Wi ndscreen and the support frame=yEs ST U u5| ng manual ,
mechani cal neans such as the use of sharp angl ed bl ades, "cheese wi re"
techni ques etc. Use of these known techni ques sonetines causes danage to
the vehicle (in particular the bodywork and interior trim which can be
expensive to repair. Furthenm:)rq:reqwtat iinsentibng redtstesnoom pisasisalfor

t echni ques A% QLONG, ' sbgjeggyfgémaﬁ s%}#o'rtoétéﬁ&efat& Peate tagerI&A the

perform ng tive proposal,f an adhes
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or | oses adhesfxameo closely fitting elenents or parts of the joint. The

di scl osure enphasi ses gdjed RRnIRAY %tmaec%eﬁ‘anéobﬁ@ﬁﬁylﬁéeda&lfmmx@ aksS
destroyed at a tenperature at, whi ch the adhesi
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joint is reqrondst | comertion reptiresn dihe hekridddneer mrtmﬁmﬂ:atf@ame

bondi ng. beady phyely 3Ty B313UBIHANLE AL Nardild | GicBArteRT hBEnE@id%s the

el ement i s heat at’ at present the comerci al
mar ket for rass étfer@?ﬁrmmdsew@q%ssdw{%ﬂq Jine" dachndaues; 8ty sUBRy

of these known technigues sometimes causes damage to the vehicle
(in particular the bodywork and interior trim) which can be
expensive to repair. Furthermore, operatives using these known
physical techniques are prone to injury as a result of accidents
-occurring whilst performiné' the task.

An alternative proposal for an adhesive joint enabling
release of a bonded screen from a supporting frame is disclosed
in CA-A-2073092 in which a heatable separating member is provided
closely fitting or embedded in an adhesive bead. The heatable
sealing member disclosed is 'heated to a temperature at which it
is either destroyed or loses adhesion to closely fitting elements
or parts of the joint. The disclosure emphasises that the
separating element loses its -adhesion or is destroyed at a
temperature at which the adhesive bead is not damaged.

A problem with the proposal of CA-A-2073092 is that a
relatively complex joint is required incorporating discrete
heatable element and separate bonding bead which remains
substentially unaffected when the heating element is heated. A
further drawback is that at present the commercial market for
replacement w:.ndscreens is substantially restricted to existing
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-2- ﬁ*%*@gnﬁnst of which have screens bonded to frameBCHSBIY02847 sj ngl e
honngeneous bead of polyneric bonding material interposed between the
screen and frane. The bonding material 1is honbgeneous to the extent
that it is of substantially uniform COQ?OSItIOﬂ t hroughout. In this -
context the honogeneous bonding nateri may sometimes conprise fillers or.

other particular additives materials substantially evenly distributed

thr OUghoubeht;EQeQO%E'tg dptvﬁ{i ‘have screens ABohHBEO\{:%drgl‘aﬁ.{% q; g egsi ng

bonded screens has now ‘been devi sed, I'ch conprlses easi ng
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energy froms ener gy ve t hrou
screen t hepepgsibion. thrqugh%selndb@#%dmm‘(ﬁxt &he haomegéneous dmmtmg ng
t he materh@noerowmé@m&élgcaa pikal fianeye o othier S ﬁ@i/
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of the inthetbending m#é;rim]d»est sense, it is necessary that the screen |s
transparent to the f!fikrdvidl dedheCRe’ S18RYIRS 55&&&@%&@&:&@&%@6

screen to rel ease,of the screen fromth ort
The i nven‘??shraegumvaic h conpriges W“‘?EPP@cP# Ere]t%’é%nﬁ peterrem Fromor
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i) cause degradatlon of .mate_ri_al comprising the
homogeneous bonding material; and/or ' _
ii) cleavage or degradation of material comprising the
' screen, thereby to effect relea‘se of the screen from
the frame. | |

For performance of the 1nventz.on in its broadest sense,
it is necessary that the screen is transparent to the extent that
the energy may be transnu.tted through the screen to permit
release of the screen from the support frame.

The J.nventJ.on J.s, however, particularly suited for use
in releasing (for repl_acement) vehicle w1ndscreens which are
commonly bonded in and to surrounding support frames. In this
respect, the screen will" typically conprise a material
transparent to visible llght (such as glass) . The homogeneous
bonding material preferably comprlses a flexible polymeric
material (preferably a rubber or elastomerlc material such as
polyurethane) p typlcally provided as an homogeneous bead
extending about the periphery of the screen, 1nterposed between
the screen and fr_ame. Such homogeneous bond:.ng material is used
in modern vehicle windscreen fitting' techniques, almost

exclusively.
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ext endi ng about the periphery of the screen, interposed 'betvveﬁt_:l. en
and frane. ¥R geneous bonding material ‘is usgd i n nodern lage I'C 7:

wi ndscreen fitting techniques, alnost exclusively. WO 96/ 17737
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preferred that the nmechani smeffecting rel_e3a_se of the screen fromthe frane
I's pyrolytic degradation of the honbgeneous bonding material, preferably of
a portion of the body of the material nost closely adjacent the screen. The
degradation of the bongkngsTpiratestedBy¥hatt eheahnevhbliibn 8ffecting release
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enbodi ment, carbenpsationecdft thhe lgmreiﬂahgy delivery means conprises |aser
delivery means arrangegngo é;g&laﬁm bel fv&Fy ' latd 08st NriHydd cagaeentt G

rel ease the screen framthe frane. In thi's, enbodi nent, i S gr ferr t.hat

t
the | aser dePPFELPRNOinEhe; SETesRcCYRICILIE NPt PP&&BP‘*F&&? R Fhe
wavel engt h i sctbenyi sitick' niar bontled- rtesl thei dirame.t he The energy is then

transmitted through the screen toward the location of the bonding
material which is interposed between the respective portions of
the screen and frame. _

_ It is preferred that the energy delivery means is

arranged to deliver wave energy to be transmitted through a
localised region of the screen. The wave energy may be
electromagnetic wave energy, such as light, or vibrational/sound
energy. _ _ ' '
In one embodiment, it is preferred that the energy
delivery means comprises laser delivery means arranged to
transmit laser radiation through the screen to release the screen
from the frame. In this embodiment, it is preferred that the
laser delivery means is arranged to transmit laser radiation
having a wavelength in the visible/near infra-red region of the
spectrum. Alternatively, the laser radiation delivered may be
in the ultra-violet region of the spectrum.

The laser energy delivery means is preferably directed
such that the radiation is transmitted to and absorbed by the
bonding material, preferably in a specific portion (or notional
layer) most closely adjacent the screen, as described above.
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energy may effect releasé by other means, such as for example by
means of differential induced stresses at the bonding
material/screen interface. It is believed that use of ultrasonic
energy to effect release of a screen bonded to a frame may be
novel and inventive per se. )

Whether laser, ultrasonics, or other energy is used,
it is preferred that the energy is arranged to be concentrated.

Desirabl-y . the energy delivery means is arranged
adjacent a first face of the screen, the screen being bonded to
the support structure at a second, obverse, face.

It is preferred' that tuning means is provided arranged
to tune the frequency or intensity of the wave energy del:.vered
by the energy delivery means. _ '

- Typically, the screen comprises glass and may comprise
a glass/plastics laminated structure. '

The invention is particularly suitable for the release
for repair or replacement of vehicle windscreens; it is however
suitable for use in other applications, such as for example
release of architectural panels or glass screens (windows) bonded
to architectural frames.
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to tune the frequency or intensity of the wave energy delivere
ener gy del i W@ 96/Haghs. Typi‘cal |y, the screen conpr il’s%%gg’fsa)ggﬂand

may conprise a glass/plastics |amnated structure. The invention
. is.particularly suitable for the release for repair or replacenment of

. vehicle, W ndscreens; it is however suitable for use in other applications,
~ such as for exanple rel ease of architectur8F panels or glass screens

- (wi ndows) bonded to architectural franes. WO 96417737
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representati 9&:9& {il’i & LaraneT iy A ;imq@g according to the invention; and
Figure 2 is a sc Gl resentatlon ﬁ gaternatsl\ﬁ% [E'ithOdaf‘CSO Lng
to the invention. R&f & i g SPREM F‘Fyrte(?rlgﬁ re
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Wndscreen 1 is bonde Jf a ve e W ndscreen frane nmeans of an

i nt erposed hkbRERAike MARRGd mrﬁgnseée Ghﬁhﬁﬁﬁeﬁﬁf‘%ﬂds around the
periphery of w ndscrea&tﬂerﬁﬁ@llmﬁamy&omm 1aande? pophesse is shown

adhesi ve materla .applied .as . a Vi lt o ur

wi ndscreen 12 wWiPBAC ?E t%@‘r*nlattefiecﬁ%%% ams'IL SCE%E?%E‘@% éréﬁgﬁ 8% glass
hardens to ssheets 2,3osepanated rh!ssnemtqu!@ﬁ%éaymﬁﬁéngrﬂk?s%’cﬁﬁ Jeyey

wi ndscreen 11 s @ifdsepsen ih1§ BSﬁ&ébe{:al aUkiehdcleowihdsbr¥enbaraner 5 by

basei ng. { br CURATE IRE o JSiEeEBR SR RORBPRAFAGS Rophe: paonn e ipslf & i,

coul d ot herve:ssexaibleawr;d athecperxiphery cof | vindscxern hbnd. Bopding: bead| 6

rubber seal n?ldléég rQﬁbﬂﬁﬁiﬁﬁﬁi&ré&ﬁ&ﬁ;@nﬂ"t@fhﬁ@.daﬁbliée &€ £¥1scous

1/ frame 5 Colxlenlé: ttl.é) ntheo rirxv\rlleeal:'E seurrpfraocoe Iotg windscreen 1 which J.s then fitted
into frame 5, where bonding bead 6 hardens to securely bond the
windscreen 1 to frame 5. The inner surface of windscreen 1 is
provided with a peripheral ultra-violet (U.V) barrier comprising
a screen-printed layer 15 arranged to inhibit U.V. radiation
passing through the windscreen and impinging on the bonding bead
6, which could otherwise adversely affect the integrity of the
bond. An external rubber seal 7 and internal vehicle trim 8 are
provided at the screen 1/frame 5 connection for weatherproofing
and cosmetic reasons respectively.

In order to remove the windscreen from the frame 5,
laser delivery system 9 may be used as described below. The
laser delivery system comprises a waveguide 10 directing laser
radiation from an energy source (not shown) to an applicator head
11 which is placed-adjacen{: the peripheral edge of the windscreen
1 to direct laser radiation through the windscreen 1. Applicator
head 11 includes a beam guide 12 and a slidable on/off switch 13.

Continuous wave in laser radiation is directed from
applicator head 11 through a localised portion of the windscreen
1 to impinge upon the bonding bead 6. The laser radiation, being



and cosnetic reasons respectively. In order to renove the
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descri bed bel ow. The | aser delivery system conprises a wavegui de 10
directing laser radiation froman energy source (not shown) to an
appli,cator head 11 which is placed adjacent the peripheral edge of .the

wi ndscreen 1 to direct |aser radiation tBrough the w ndscreen 1. Applicator
head 11 i ncludes a beam guide 12 and a slidable on/off switch 13.

Cont i nuous e inJdaser radiation is directed.fro | icatqr head 11 -
t hrough a ?‘%@% Efsveltf%glr ia&%d BP3FhANGFRTEEF e ﬁgic’?og}f ﬁ%ﬁ%ﬁ%&ﬁﬁ?w%ﬁdi ng
bead 6. Thepecgrum, adisatabsierbied gy the WOrgEng778dad 6 in the portion
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near infra-red, regiop of the electr petic. spectrum IS a
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beneath s igtely | Beneath Rereemunfer (Whidst r dpaving: amyandssiving
bonded toztdnd indare f layer/portionAbbﬁaaattuetUe:_ff‘a?]éasgr r adi ati(in may be
concentrated or fo . t ngscreen
i mredi ately adj ace%lti %Egﬁéleﬁggggéd% r]'g%;rlt ?Egg%ﬁi?’ﬁa%%%%eaff%ﬁfﬂﬁﬁ?’éﬁ%t i on
or cl eava@®@® épcusedgtasheatj thahtporkion el the windscrepnr 113mmediatealy _
ngfi_r at It oradtghcghflmaaimg bgad- f%t Eféy@ltt{lﬁgr ?ﬁﬁifiilﬁ%eﬁftatﬁbﬁ(}ifé 2§a€dn
plicator__he i s quided (either_ automatically or nanya aroun e
entire pePFpP?gﬁ?VSFet I?%u\ﬁq}fds‘ijr%ﬁ:ﬁf:ﬁ 'fl'é"se?g?%?f?aﬂ'b‘i‘lt%%t}%’é?’édl?o (
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may then RReSk¥Rh¥ckebhed fromframe 5 and the surface of the remainder of
honbgeneous bead 6 ' repared and, softened fqQr_ a repl acenent

wi ndscreen to be fi Séﬁfc ox heagd 1t dis gidged (eisheroantematicably o

manually) around the entire periphery of the windscreen with the
- laser radiation activated to ensure complete é_eparation_ around
the entire periphery. The windscreen 1 may then be simply lifted
- _from frame 5 and the surface of the remainder of homogeneous bead
6 pared, prepared and softened for a replacement windscreen to
be fitted. Seal 7 may be removed prior to use of the laser

 delivery system. | : o '
A laser deiivery system having the following parameters

is suitable for performance of the invention.

Wavelength - 820 nm
Donor - - 60 watts
Beam section o - 18mm by 4mm

The above parameters are given as an example only, and
other laser delivery systems could be used providing the energy
delivered is sufficient to cause the required degradation and/or
fragmentation of the glass. _ _ '

As an alternative to a laser delivery system, in-
accordance with the invention other energy delivery means may be
utilised. Referring to Figure 3, there is shown apparatus for
carrying out the invention utilising ultrasonic energy. Aan



delivery system A |l aser delivery system having the W
paraneters i WOl e for performance of the invention. PHZ)&BS%
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pyrolytic dedmiediptelys barking heas ot PYSRAVAICHASIEAAILIAM AL kje portion
vm) ndsgr een lpfobohdingpbeadi 6ncoweacving twihrkisorean hr,atotrobyalsephﬁabﬂaﬂ due
6/ wi ndscreen ' . . | i a
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the bondi ng hgedasbafili§l - ok Ur ket i®iéntie HighIStintenditiyasenl CiRAREEY WEYh
be focused to ﬁgoduce an enhanced.&{ec{g‘h tgi)lscal lg’t% usg of a Lgcum ng

el ement (not me m)tcaﬁdfaresses wi n e ass, e glass/rubber _
interface or in the bonding bead itself. Furthermore, the
acoustic, ultrasonic energy may be focused to produce an enhanced
effect, typically by use of a focusing element (not shown) and/or
the provision of a suitable transition structure or layer on the
contact surface of the transducer 20. Transducer 20 is guided
around the entire periphery of the windscreen (either manually
or more preferably automatically) to ensure complete release of

the screen from the surrounding frame.



t he provi ocbﬁl 9_{3 a suitable transition structure or layer on the contact
surface ol orna Vapsducer 20. Transducer 20 is gui ded ar ouRETIGRISAIBAT | o

peri phery ef—the—wndscreen—either manually or nore preferably

aut omati cal | o0 en | ete rel ease of the screen fromthe
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1. A nethod ) flarchitect utd or vehicular window pane

froma supporting frane to which the wi ndow pane is bonded by

I nt er posedcedyaxeneous bonding material, the met hod conprising the

st eps of (a) arranging laser or ultrasonic energy delivery nmeans

adj acent the wi ndow pane; and (b) transmitting |laser or ultrasonic
ener gy fradm saiad method of |rskeasimgild reccserc £r6m 0y feanecty WREBRE thReough

mat eri al conprissy th i na.t heg : | ) _caus .
degr adat i onrrgf sr?réaz{é%rnlt aﬁ%mom%&;\l e~l:t’)he EﬁQersted hoﬁgﬁ%géﬁ'é%usg%ﬁ&f‘ﬁg
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conprising - (a) arranglihg whefigw aabeveipenehist aaghéent {:ﬁéeaéﬁegﬂ;t he
wi ndow pane fromthg qupporting frame. 2. A method according to claim1,
wherein a portion onPy of ~ - the bonding naterial is degraded, a remainder
portion of (R3i dtransyéhting BoeATUYigframesiadid remigy nde Liveieyradans and
bonded to the wi ndowhpaaghOhatéride ddmp¥ising® the” diiderd ¢ Bgs10
claim2, wherein the,(enainder a %ortt.l on of the b0{1d| n% mat erf al remai ns
bonded to the fri}p Cause degradation of material Comprising the
homog’en_eous bonding material, and/or
ii) cleavage or degradation of material compfisinq (
the screen, thereby to effect release of the

screen from the frame.

2. A method according to claim 1, wherein a portion only of
the bonding material is degraded, a remainder portion of
said homogeneous bonding material remaining un-degraded and
bonded to the screen or in the frame.

3. A me'l;hod according to claim 2, wherein the remainder
portion of the bonding material remains bonded to the
frame.

4. A method according to any preceding claim, wherein the
bonding material is provided as a bead extending around the
periphery of the screen, the energy delivery means being
arranged adjacent a peripheral portion of the screen to |
effect localised release of a portion of the screen, and
tracked to follow the bead around the periphery of the
screen thereby to effect complete release of the screen.

5. A method according to any preceding claim, wherein the wave
energy delivered is electromagnetic energy of a wavelength
and intensity suitable for;

///
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4. A nethod according to any preceqil ng claim wherein the bondi n
material is WPPMIHBA as a bead extending around the perip g’fnﬁ‘?’o

W ndow pane, the energy delivery neans bei ng arranged_ad+acent—a-——
peripheral portion of the w ndow pane to effect localised rel ease of a

portion of the window . pane, and tracked to fol I ow Illmmnglﬂui ﬂlllhe
periphery of the wi ndow pane thereby tB2&ffect co
t he wi ndow pane. ' v : Z9-° 50 "A met hod

according to any pr ece ag}f%&'is on‘“@%&%hggt lﬂﬁe scrﬁgﬂqergy deI i vered |s

arranged to be co ent ra et’erm ned | bcat] on. 6.
nmet hod accordi ng th anyhsaxptdiong by a‘T—l‘Fﬁ hppegenequfe b°nd1¢%s’é?t?§%ﬂ3at1=%na

is pulsed. 7. A net Wgﬁéwaﬁﬁtaﬁw caluse aégﬁa&atﬂoﬁ,thﬂ”ﬁrdﬁ nahlgor

I d
preceed ng cl 8l m wnor SUPAMRe SF Aagepanbiho s MNE AL rilipfiiing tne

transmt |aser r acicxteem: having a wavel éngth in the ultra-violet,
vi si bl e or near infra-red region of the spectrum 9. A nethod

according to any preceeding claim, wherein the | aser, ‘ener del j ve
means is arrarfged & oReFRORANACCPEAART to ARY; RERSRIADG; rﬁ}aau\mag%‘i" the

substantially in tdierggngdeliveré@0Gisimagrahged. to be concentrated at a
predetermined location.

7. A method according to any preceding claim, wherein the
energy delivery means comprises laser delivery means
arranged to transmit laser radiation through the screen to

release the screen from the frame.

8. A method according to claim 8, wherein the laser radiation

is pulséd.

9. A method aécording to claim 8, wherein the laser radiation
is continuous wave.

10. A method according to any of claims 7 to 9, wherein the
laser delivery means is arranged to transmit laser
radiation having a wavelength in the ultra-violet, visible

or near infra-red region of the spectrum.

11. A method according to any of claims 7 to 10, wherein the
laser delivery means is arranged to transmit laser
radiation having a wavelength substantially in the range

1000 nm or less.

12. A method according to any of claims 7 to 11, wherein the
laser energy delivery means is directed such that the
radiation is transmitted to and absorbed at an absorbing
layer comprising the screen, the absorbing layer being
contiguous with the bonding material bonding the screen to.

the frame. I
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10. A method according to any preceeding claim wherein the | aser

ener gy deWMOA61§73teans is directed such that the ~ radi aPCHGHIS 02847 -
transmtted to and absorbed at an absorbi ng | ayer conprising the
wi ndow pane, : t he absorbi ng |ayer being . contiguous with the bondi ng

mat eri al bondi ' pane to the frane. 11. A met hod
according to aﬂ“l“mumﬂﬂmmul m wherad0m t he | aser radiation is
focused at a pretdet ersm Meds| otati on. 12. A method according to any of
~claims 1 tqQ 5, wherein ultrasqonic energy, . Jjs arranged to be

f ocused (lgr' A %@WE@“&% ;ﬂ"é’dé&ér%aﬁé‘lf 1BHcER i T4 sphexein Bhe or
- at, a surface dasereradidtiopains. focised Aatred hredetnmdinegl 1@card opl,ecedi ng
cl ai mwherein the energy delivered is tunable such that the frequency
or intensity of the wave enerqgy delivered_ may be varied.
-10- 14. A-nefhdethed:r afcaridifgaFuray teEt glains, 1y &9 &l Mheweidothe
]Loane i E a _sugpenei:-gg 8eniveryhneansheemppiPes SUDEra OR8PS | A€livery ﬁ%a?:{@
romthe w ndo Ny AC ; . ' ny,..precedi n
cl ai m and subsecEangps"ed FERARNEE WitPabiRLhROtey Pl el TR e
and securing the effeeh releags of (thesanesne from the fypmeatus for use

I n rel easing an architectural: or vehi cul ar wi ndow pane from a

supporting.fr t ich the.. i ndqQw,.pane, i s. pbonded, .the appar at us

conpri si ngsraglg?mﬁg"”% TR cw‘én&i@g‘dgﬁ'\/d’ e"ﬁﬁéﬂs% Qnic
adj acent the _enem'mdbsv pxwenged st ke abbeused d¢orveoneeatguted) ough aa
localised portprgaétertmithed NGIUAYIC splcBE IfEoh O &Y a%C! a surface of the

screen. . ' (

16. A method according to any precedirig claim wherein the
energy delivered is tunable such that the frequency or
intensity of the wave energy delivered may be varied.

17. A method of replat:ing a screen in a frame, the method
comprising releasing a frame from the screen in accordance
with the method of any preceding claim and. Subsequently
replacing the same screen, or a different screen, in the
frame and securing the screen in the frame.

18. Apparatus for use in performing the method of any preceding
claim, the apparatus comprising energy delivery means
arrangeable adjacent the screen and actuatable to deliver
energy through a localised | portion of the screen in order
to effect release of the screen from the frame.

19. Apparatus accbrding to claim 18 which is arranged to be
moved about the periphery of the screen to effect complete

release of the screen.

il



r'el ease of the wi ndow pane fromthe frame. @ 16. Apparatus according to

cl ai m 15 whiwd9é/s77a7 r anged to be - noved about the peri phermnasmw

w ndow pane to effect conpl ete rel ease of the w nd

96/ 17737 PCT/ GB95/ 02847

met hod of releasing a screen froma frame to which the, ‘!',

peripherally bonded by interposed bondlng mat er ’ ”Tﬂmm WH"’
conprising the steps of: (a) arrangi ng | aser energy del very "nedns*
adj acent the creen (b) transmttlnge | aser enelgy from
sai d | aser eR@rgyld method °fd6Pﬂ§éF}nﬁeén§°FﬁF8u§W°Ha Gramee

Sﬁre]gen o Ebeeehy is eioéesphémmy sesbm@éasasuy ofimturpnseﬂen Edmnhngd
the frame in the re i on ans r . energy; an
(c) tracking the - 3F18£er%? ery ans g# ?% ﬁteps of: peri phery .

of the screen thefaby anrenqenq éaﬁpree@ergy dellV#%HeEﬁ%n%fa@EECSBFeéme
fromthe frane. screen; _

(b) transmitting laser energy from said laser energy
delivery means through material comprising the screen
thereby to effect localised release of the screen from
the frame'in the region of transmission of the laser

. energy; and

(c) tracking the laser energy delivery means about the

periphery of the screen thereby to effect complete

release of the screen from the frame.
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