;e3eZ| 6TZm 17 JAN 2003 WO 00/ 09302 The present invention relates to the

r.el easi ng of gl azing panels from supporting frames. 5 Refererﬁz BpNg?mgi ng
panel s shoul d be understood to nean panels, screens, or w ndo of glass,

pl astics her material substantially transparent t el engths in
the visi blo‘élofoﬁry%%tzof the spectrum 10 Vehicle w ndscreens %ﬁ? 9f°§7‘%6
conprise either toughened gl azi ng panéts or | am nated panel structures

(typically conprising an outer glass |ayer, an inner glass | aﬂmmmmmmmﬂmmm“
i nterlayer, interposed between the outer and inner 15 gl ass |

gl azi ng panel may be tint eRedepsigdion@foBlprdier Maneltsp absorb spesisfise
wavel engths (particularly U V.). For |lam nated wi ndscreens the interl ayer
is typically tinted. 20 WO-A-9617737 di scl oses a nethod and apparatus for
rel easi ng bogge SSP e piga | I NGS GH from
‘supporting framcegﬁ%o m??:‘ﬁ’%ﬁ%?ﬁa?gi%g%eﬁg Lkfh)éé %ggﬁﬁ%gﬂy %gs%rlls%ggbuses

| aser ener gypahekst frbi cuddoattinegeIfeawesaf a screen froma frame. The 25
technique is useful in that the |aser energy is directed fromthe | aser

head X 0 the bondi ng bead/ gl azi ng panel interface. Problens exist however in

ensuring th | e f e liye ' t .over heat.i ng
occurring i ﬁR‘{‘ﬁéew‘lé‘é'g% %? ‘é%%mg%izé %%n%%g,ugﬁ %%d{uggg’%%éggat B‘gt ggﬁat ure
of high enengyndbser sappanal Usr whedewsr efi yEiSs) beakithcanbsahayy

i npl i cations. -WWO 00109302 -2 An inproved techni que has now been devi sed.
1 7 JAN 2Quthee gradiardadosubstantiabhe divanspayenteriia savislengdds annet hod
of rel easi ng,a %fzigpe paarhele forfo% fra to which , 5 the panel is bonded
by i nterposedqebon I 'hg et e al®s t (FECTT Efugbnpri sing: i) arranging |ight
enerigy delivery neans adjacent the gl azing panel; and,

Vehicle windscreens typically comprise either toughened
glazing panels or laminated panel structures (typically
comprising an outer glass layer, an inner glass layer and
an interlayer, interposed between the outer and inner
15 glass layers). The glazing panel may be tinted depending
on preference to absorb specific wavelengths (particularly
U.v.). For laminated windscreens the interlayer is

typically tinted.

20 WO-A-9617737 discloses a method and "apparatus for
releasing bonded transparent screens (typically vehicle
windscreens) from supporting frames to which they are
bonded. The technique described uses laser energy
directed to effect release of a screen from a frame. The

25 technique is useful in that the laser energy is directed
from the laser head to the bonding bead/glazing panel
interface. Problems exist however in ensuring the
required energy for release is delivered without
overheating occurring in the body of the glazing panel,

30 and also due to the nature of high energy laser apparatus

there are inherent health and safety implications.
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10 ii) operating the light energy delivery neans to transm

i .
t hrough the gl azing panel to effect rel ease of the glazing a%éﬁniémﬁ?
frame. 15 Warowodiodg to a second aspect the invention provi des/cmpetms us for
. releasing a glazing panel froma frame to which the panel is bonded by
t he apparatus conprising |ight energy delivery
and operable to transm t

i nt erposed bondi ng materi al,
nmeans 20 arrangeabl e adj acent the gl azi+@- panel,

| i ght energy through the glazing panel to effect rel ease of the panel

the frame. Tha lLmnghtvedetgyhdibdiuechad neswpbeérrddvised.a wavel ength 25
substantially in the range 300nm 1500nm (nore preferably in the range

ergy
t he

from

400nm 700nm). ' Y The light energy delivered is desirably pul sed accordi ng

L0, 8 predenerpinede 89 1. sBLeberablicelcBnbhan it puh o2 0: ALEN,

duration (T on

ss than"the in pul sé T'nterv

00/ 09302 Desieghbdl, oft wéTed =iyl eylaveinig gfardigfiraaner gy raied isengd dns of

sufficient energy to_effect separation of the_glazing panel f
al onga | engtheoPangé Béendianfadatley i dntespased Jhrnddng mategdsilnatthe a
energy delivered is of suffiecient energy to

singl e pul se n Lgh [ :
ef fect separ5§¥§ﬁ&o$£Téﬁgﬁ%%§ing panel fromthe frane along a |l ength of the

fromthe franme

bondi ng The apparatus preferably includes a pul se form ng network (which

may include a capacitor and inductor arrangenent) "~

to drive the apparatus

to produce a |ight pulik evanranghegappaghtusepeytyr aideld ifvgnyhemeaamspr i ses
a trigger

accidental initiation of a ??ghF

Y DAL PIIRTNG ond

10 network for initiatin eration of the pulse form ng network.
Control neans is preferablyaéﬁ €d8$ rgi nﬁr

par aiTGt ers,

nmor e appar at us

preferably including the 15 m nimum perm ssible tinme el apsing

bet ween subsequent |ight pul se event. The control neans is therefore

preferably linked to the)tropeeatiegwohe daghor enkegyuldss ey mepamst wor k.

A safety interlock is beneficiall ErOVidid bo reduce the risk_of
i g

r

witopld

hit - SBRERYr r FPH¥Er &8%f the

safety interlock tiring fe Ak e ribped i j hees a nded
y 9 1‘%&1 3 peRari bg & ?%‘iéal% &£ RPN

cl ai ns.

It

is preferred tha i's provided for -se

ctively adjusting
the intensity of the |ight gdkhzimgegandhi from e | fipamée ant
differing degree to which various tinted gl azing panels absorb |ight energy

in view of the

in the wavel ength range contenplated. It is preferred that the apparatus

| ncl udes di fk%"c‘é%gigﬁest?é RAr %'E%Bg%l sgkhkpgs thgmi’f{t(}ﬁé(}z%i_‘gﬁ PR

dependent upon t

20

25

30

azi ng panel tint to be de-
apparatus for releasing a glazing panel from a frame to

which the panel is bonded by interposed bonding material,
the apparatus comprising light energy delivery means
arrangeable adjacent the glazing panel, and operable to
transmit light energy through the glazing panel to effect

release of the panel from the frame.

The light energy delivered is preferably of a wavelength
substantially in the range 300nm-1500nm (more preferably

in the range 400nm-700nm) .

The light energy delivered is desirably pulsed according
to a predetermined regime, preferably such that the pulse
event duration (T on) is less than the inter-pulse

interval (T off).

r



17 JAN 2003 WO -4 The light energy may be absorbed at the bonding
natertal / panel interface either by the bonding material itselff7 JAN ﬂim
~absor bi ngwoaigmbaegonpri si ng the panel (such as the frit Iamﬂhmggﬂmnng ound
on vehicle glazing 5 panels) or by a suitable |ight absorbent coating
provided at the interface. The |ight gggrgy delivery means may be tracked
about the periphery of the glazing panel, preferably at a 10 predeterm ned

rate dependent. the power of the light e deliv ns_and the
bl serogi e BRRY of BES S e i esthrt S ARy T ey be
provided foisthis RUAFATEentd Ahbegpattyelefrddie |defalra@nmgyodeldnery
nmeans nmay be hand hel d and positioned on the glazing manually by an

oper at or. Thbazibhg veanehefnem e thramef edlengaaelengthuaf the goending
initiating a_light,pulse when the delivery head is positioned to the
operators s%??%?bﬁ%ron. 20 The apparatus preferably includes a safety
integl ock requiring at |east two input devices to be actuated before |ight
energy can be delivered fromthe delivery nmeans. One of the input devices
conpri si ng The appardoek pupfemblnc| = ydes (argwl) serafimahisg inggevarkThe
apparatus preferably incluydes a delivery head (desirably carrying a |Itght
om tting doVFRESH PEH GAF hdena CEPRCIERET GRG SLRAHGRRY RETANEERFEG v er y

head 30 bengfi g ine! L | eas j t LC isihg the
arety i nt or ook e I ik Hathe  £8C Pt Rt B8 SRR RS

-5del i very Tiead apparatusy axiafairably n fardhert ocenpllieeki ght twfieygytr t o be
delivered fromthe delivery neans. The input devices congrising the safety
int¥? 1 ock SPPFEPERafiQr chrbEidkirge@ReEHiqmpat ddig ceylesudipxmingyi t ch
nmeans) . Folﬁgymggkgctuation, the input devices conprising the interlock are
preferably resef to a non-' actuation state. 10 In one enbodi nent, the

| i ght energy delivered conprises a plurality of wavel engths, nost
preferably in the_visible range of the spectrum In one enbodinment it is.

preferred tF@Bt¥at MPERE iAcPipfpyahdy- Pepvided foe qanmolddisgypne
ferably att t ' ith._di h that at 15.a.f
(F:)traﬁt i(a:rzltrgsg)fpr%‘e eaﬁ@ﬁﬁ?%é@%h r?tr %k]%&%gfgéﬁuéﬁxé?%y%lgigd?ﬁ (ralv‘\:lg‘(?rr) from

t heygner gy @ehiwen YpsBrissitle titdd aR@sa%gdBatkEEn §u§é&@héﬁ@fﬂdm
dm ni shed fromits maxi numvalue (preferably falling to 50% maxi mum val ue

or below) .pulse event. The control means is therefore preferably

linked to the trigger network and/or the pulse forming

network. A safety interlock is beneficially provided to

reduce the risk of accidental initiation of a light pulse

20 event. Preferred features of the safety interlock firing

feature are described herein and in the appended claims.

It is preferred that means is provided for selectively
adjusting the intensity of the light delivered. This is
25 important in view of the differing degree to which various
tinted glazing panels absorb 1light energy in the
wavelength range contemplated. It is preferred that the
apparatus includes different preset parameter settings
which may be switched dependent upon the glazing panel

30 tint to be de-bonded.
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20 The pulse reginme is controlled, preferably such that a fokl K& éight
,pul se event is inhibited in the circunstances that a preceai gP .3@9 pul se

occurred within a predetermned tine period . This prevents the apparatus
25 bei ng op@icideRgsgk00 rapidly (which may cause overheating ebridiRegidé! N9
.panel and or the gas discharge tubes). If the trigger (or other actuator)
is held by the operator permanently actuated, the apparatus control

provi des that a series of pulse events aft”initiated at a pr edet er mi ned 30
time interval gtypiqggyy greater than the nininun%ﬁfrnitted time interval).
The predet er ntR8d LAY niBISREY  ™2Y J D 28B8°rbeP 08t0048e Londingst by
the control l p on, s isgh e " I |...set.
Typi cal |y the By Sorsl PiRee trabtar ey vty BEneray senil, niEe
substanti al | yitsellig¢ raangby0.dn Sabéorsengr ehgeabl yorpigind hehbi ¢gle1d is

t he pul se discharge energy_set the longer is the mninmumpermtted interval.
and al so the 48uCPedd| the £REC pkart aamnmeid i i frund sy wahide wdandngual !

ol lovPng 1 1 ohPBupLeobvBrrd SR AR ghe RAMAGE LN brdnheg

precedi ng |i ght pHkséne®ebfhces greater than a predetermned tine. This
ensures that the device may not accidentally be left in an operable
condition followi ng use for a series of pulse events. The 15 apparatus, for

| . " doy" .nmode. Th del | d i bl
cubstant 1l 1y IFE iRe arpB RR0 R BBEY mEBR o RRaT heo F piest kgl T 1Y
preferably inpkhepharge 200- 10Q0Joghesing! - PErd), Themudasiuration 20 (T

on) is preferably substantially inthe range | us-100ns, nore preferably
| ms- 2h8. | n appedetermdnedbyditeedepentientnepgn ddle peowgrmednsheodpightes

el ectrical gas_disch e _apparatus. Desirably 5 operation of_ the .gas
di scharge app&F&FHY ?ie%clﬁ’ ol W‘éan’?oaﬁémttah% h@"‘éﬁﬁserer%ﬁ“@ and/A&RAC P&t i on
of the light pakse. ép%%?e%%%?.?“&@t@i*i%@@ gR%adikanbar gRafRyar ahys 'b%

preferably controlle chargi ng a capacitor arrangenent] 7 JAN
2003 provided for this purpose.
15 Alternatively, the light energy delivery means may be hand

held and positioned on the glazing manually by an
operator. The delivery means may therefore have a manual
trigger for initiating a light pulse when the delivery

head is positioned to the operators satisfaction.

20
The apparatus preferably includes a safety interlock
requiring at least two input devices to be actuated before
light energy can be delivered from the delivery means.
One of the input devices comprising the interlock may
25 include the (main) manual trigger.
The apparatus preferably includes a delivery head
(desirably carrying a light emitting device) from which
the light energy is delivered, the delivery head
30 beneficially including at 1least two input devices

comprising the safety interlock, both input devices on the



WO 00/09302 1ii) initiating a trigger pulse to discharge fhe Kapacitor
arrangenent; and, 5 iii) discharging the capacitor arang nd Nr@mmgh an

i nduct or {4 dole6segdas di scharge apparatus. Accordingly, far gy, &panRbskrred
enbodi ment, apparatus according to the invention includes energy delivery

means 10 conprising electrical gas discharge apparatus. The el ectrical gas
di scharge apparatus is controlled to IThft the pulse rate of the |ight
delivered. The apparatus preferably includes a pulse form ng network 15
havi ng a capativeryaheadnemtioing egiyanion in ader theevablei 1dght

di scharges through the inductor to_drive th Lectrical gas discharge
apparatus t nﬁF%§UE8 %ela&x%v%ﬁ?éefr?ﬂeggﬁpg?gfﬁgrﬁrQnggbly further
conprises a trigger network for initiating the capacitor of the pulse 20

form ng network to discharge. Control nmeans is preferably provided for
control | i ngThae dmpwhr e dgypiaest uscqapribeirg s thel udiafptyhe mteriock
pernLssi bl e tige ehﬂ si ng bet ween subsegu&nt,disch qg 25 pRIseg of the

el ectrical Bi§:8FeehEr ¢& t GSECFRECBL e ARR G %ﬁs‘%%c SPG8 apar at us
preferably gQupehSefedis)e! €Cho) $8ki H8S ASLRAHE (HhE. i3PpulhCadfedsi cal
gas di scharge apparatus desirably conprises a reflector (preferably a:.

par abol i ¢ rebinprisihgatthengedetrdockl éie) A B3ay 0066888020 &g naoh+ ect
emtted light in a predeterm ned direction. The reflector preferably

i ncl udes a REFYRELPPeSEBEEing of a heat resistant material, preferably
conprising a silver material. 5 The apparatus preferably includes a w ndow
t hrough which. emmted light is directed to pass through the gl azi ng panel.

Theloi ndow Dayohe ewbbébwerit 0reHeha iaaraaidisy awl idrdddd ngoridiei sdandow has
been found to beneficially aid in 10 cooling of the light emtting-devices
(di schar ge P4B¥E3}itpef; ¥9vplengehappBratupreferaddy dm ddife \Gsidele

(or S eC2h)VSSRABEOE it SLERRANL) i R Y 5 PP
that the light energy is non-coherent. The light energy
preferably attenuates rapidly with distance such that at

15 a few centimetres (prefeably 1less than 10cm, more
preferably less than Scm) from the energy delivery means
the light energy density is significantly dminished from
its maximum value (preferably falling to 50% maximum value
or below).

20
The pulse regime is controlled, preferably such that a
following 1light pulse event is inhibited in the
circumstances that a preceding light pulse occurred within
a predetermined time period . This prevents the apparatus

25 being operated too rapidly (which may cause overheating of
the glazing panel and or the gas discharge tubes). If the
trigger (or other actuator) is held by the operator
permanently actuated, the apparatus control provides that
a series of pulse events are initiated at a predetermined

30 time interval (typically greater than the minimum

permitted time interval). The predetermined time interval



15 guide assists an operator in manually positioning the apparatus
correctly with respect to the bondi ng bead securing the gl a’;i?ndAb\aB@'A. The
apparatus may conprise focussing nmeans arranged to 20 focus the |ight
energy at awwoebeser m ned | ocation. In one enbodi nent, the trcawéBRM2688d

pul sed operation of the light energy delivery nmeans may be coordi nated such
t hat subsequent |ight pul ses overl ap spa_téglly a relevant 25 portion of the
gl azing panel. Operation in this manner ensures good separation of the
panel fromthc_stsfr

ondi.ng material/pangl i,nner .l ayer interface.
It has been fodin a?glf %?’gglbcéjznﬁ:nré’qparﬂ%?gs(ﬁg i £%1 §FP ngﬁnt\éh&?é’rﬁ fetudi ng
a tinted integhaydargepenhairgonielelhgeki. ghtrygyies Ay wel Rey 85 Ye d@Edsni fbPul sed
node provi des ~ 7 Jg%N ZOOgQV\O 00l 09302 g beneflldts, f}gc%use ener%g%/)

absorption intihe Bodproklt fersccestionapinelctystrioruisrsybstantially

interl f .l aninated gl azi |s) is mninmised. § | ferred
embodi mont  hi"abba B o Jmsr HEoAMOrF BERE RN G Sl | VR Heiger

includgng an i@l eghéi 33111!5\5 OREEERA G | Per@P t LY Eh€MAINgekD kL) hdase
unit renote fromthe delivery head, the basé unit including electrica

power supply fidpimue peghvitenidt inhgreadnend eflschelueldeterdevedadyt andds - i)
flexible unmbili Cg-lp ext endi.ng, bet ween thﬁ ggse‘ unit .15 §pd the delivery head
permtting coRmEdErEAMIReEhEing| +REPYVRbatPY o FRBtARYRL InfEtUFhEoRnyvent i on

wi |l now be further described in specific enbodi nents by way of exanple

only and with reference to 20 the acconpanying drawings in which: Figure 1

i s a di agr amrBeisd rabiyes diiteat pobss haegimepud s eddritghil leder sidlonthitt e

i ght energy and_the effect on glazing panel, and frit tenperature; 25

Fi gur 802 i s  afPdpredds: a1 sPHLESr TP hat SshaRRibPhtedgude thendvimey

prior art conti er, | At 1399“ f n.ri

gl azi ng panel re!t:L(%#%'l:alr§l ;A%\r%e%% I'—Iflée?raﬁqog schgﬁé?:;c%&tgggesles;t ]felaa{(}%rof a

first enbodi mekanoh prgdetermiggddeimeer y ThRanemaoarditigatd aHd&levice -
may not accidentally be left in an operable condition
following use for a series of pulse events. The

15 apparatus, for example may revert to a “standby” mode.

The energy delivered is preferably substantially in the
range 100Joules-10,000Joules per pulse (more preferably in
the range 500-1500Joules per pulse). The pulse duration
20 (T on) is preferably substantially in the range lus-100ms,

more preferably lms-2ms.

In a preferred embodiment, the energy delivery means
comprises electrical gas discharge apparatus. Desirably,
25 operation of the gas discharge apparatus is controlled to

limit the pulse rate and/or duration of the light pulse.

The operation of the gas discharge apparatus is preferably
controlled by:
30

i) charging a capacitor arrangement;



WO 001 09302 -10 invention; 17 JAN 2003 Figure 4 is a perspdc?iJANVI)EY of a
preferred enbodi nent of apparatus according to the invention; 5 Figure 5 is

a perspegyo yomoyoeew of the light energy. delivery head of powcappeoss us of
figure 4; Figure 6 is a perspective assenbly view of the head of 10 figure
5; Figure 7 is a systemdiagram of a appar at us i ncluding the |ight energy
delivery neans of the preceding figures; 15 Figure 8 is a block di agram of
the pulse form ng network of the systemshown in figure 7; Figure 9 is a

bl ock diagram of the trigger network of the systemshown in figure 7. 20 In

the applicationjshowanithacapgarat 4 ibder UpRAskO £6! aBSEorMpNi eHbar

gl azi ng panel (w ndscreen 16) froma supporting frame 7 to which it is
bonded by an i nt er posepacitdar Rrrehgemeshtpolaydr, et hane bondi ng bead 8 which
extends 25 around the entire periphery of the panel 16 in contact with
frame 7. The wi ndscreen panel 16 conprises an outer glass layer 9, an inner

gl ags |ayer 10 and,i BEEEHE%%?! ﬁ’hé\?ﬁé@ﬁ@i%?%réﬂ éheht! %h&éﬁ?ﬁ. ik
conprising a tinted sheet terial | 'S transpgrent to certain

wavel engt hs of visi biedhcgbr bot theldasANizahard® @YHIAs .- 11opaque to
others and also to ultra violet (U. V.) radiation. The purpose of the .
interlayer 11 is to provide structural strength for the wi ndscreen 16 such

that in th : i np t c i N§_{ and o]

provi de a 0oUCTRAPRY, PRoE el PR xRl "BpbBdenci" aBpR Rty 0

peri phery ekcokli¢ngnter thayiivert: idn t hecYadels cewengpadell i¥6risneanyi ded
with a bonded glass frit |ayer_ 12 which is typically dark 10 in col our
(mdPe typi CAMPYiELREKeLRCEBLEEAL) Jashaisehasge aPPEFatMSt | ayer is to
inhibit the passage of ultraviolet radiation through the screen to inpinge
upon the pol yurethane bondi ng bead 8 which is typically degradabl e upon
exposure t Th¥ led@cthii®dl gas discharge apparatus is controlled to

limit the pulse rate of the 1light ~delivered. The
apparatus preferably includes a pulse forming network
15 having a capacitor and inductor arrangement in which the
capacitor discharges through the inductor to drive the
electrical gas discharge apparatus to produce a light
pulse. The apparatus preferably further comprises a
trigger network for initiating the capacitor of the pulse

20 forming network to discharge.

Control means is preferably provided for controlling one
or more apparatus parameters including the minimum
permissible time elapsing between subsequent discharge

25 pulses of the electrical gas discharge apparatus.

The electrical gas discharge apparatus preferably

comprises an electrical gas discharge tube.

30 The electrical gas discharge apparatus desirably comprises

a reflector (preferably a parabolic reflector) arranged to



15 Al t hough described in the specific enbodinments in rel ati?M a
l am nated wi ndscreen, the invention is equally suitable for i2803 el ati on
to .other simlarly bonded gl azi ng panel s such as "toughened"” vehicle

gl azi ng pan¥PPoRR3Atc. Figures 1 and 2 conpare |ight pul sedPEWGRIYOI08ENCE
‘With the preferred pulsing regine of the present invention (which wll be
described in detail hereafter), with 25 gonti nuous wave | aser operation
known fromthe prior art systemdisclosed in WO A-9617737, and the

associ ated efdegéconemietbamMmegdkurih of pheadteimiaver aidebpisgl atipgp to
threshol d of gl azing panel integrity (particularly delam nation at the
panel inter| ayeflagtoyr pyefanhbhiyed @l udesdscreehl arind . coatih®0bH9302 - 12
.\ 17 JAN 20Q3 _The use _of . continuous wave | a radi ation results in
excess heat BAFRY- 4FSHSERPK S ’ofp’{#ee’iﬁiﬁLY $BMPYHEFRY Al SALYCHt t he
interlayer 1lhdeériam nated screens). This has the effect that increased
power is required than 5 would be the case where significant heat build up
does rot occur within the body of panel 16. Furthernore, the heat, build-up
wi thin the body of Eanel 16 ha begg foun? éo result in glass fracture in -
the body of the€gPR F‘ﬁatBﬁnBFe?SFa Yi APEIREFEr 31 FiRgPW ZRTRAREBAWEREFBens) .
This 10 incr e gy; &b i i 4 hy h lﬁ‘?ﬂi{:} f n eadi ng
to a "chain Z‘\%‘gﬁ?gé?n l&hré?ié:h %%cragg%?ﬁglayvﬁg&re tag'];S gcm)unt gpo?lﬁ)égnépaégng

del i vered i s pdusel bedThe twinddvhendyodbe amitthed drim Hhe Hpparaesslt andn | ess
energy reaching the frit |ayer 12/bonding bead 8 interface, 15 thereby
reduci ng t he @PiEbING e Wigidavhdas haent ifomndritias kepefigiaddyt rdd Wt hin

L0 0. 61008 0RL 50 Gt 5 Mo RO ONLAY gl ec o

tinted). A further problemwth a | aser systemas disclosed in the prior
art is that use of gowerful | aser apparatus in |argely unsupervised
si tuati ons haReSt¥aBL¥, hedihen apBP3zRER§ | ApigiudednsanFuredas noguifgser -

systens and a ng be.rel ati xpensive, The u pul'sed
| i ght operati gﬁ?%ﬁ% %E%§a %ﬁ%@tgé e%%?é%g%fﬁg %2‘#5@?@%“? og?hggf:glhfz | ayer
12/ bondi ng beagafnsbt £rp@ciplidral Hddd Gethly ARG iing iT;ﬁExellQ efPREr eqgaough
energy for release is absorbed at the bonding bead 8/frit 30 |ayer 12

i nterkace wi tdeidedassifim ofn hepeTakod Up Mmanued Iyodgosttiaming athag
panel 16. Smé}':ﬁélgg.{:ugneé@/réccgly with respect to the bonding bead

securing the glazing panel.

The apparatus may comprise focussing means arranged to

20 focus the light energy at a predetermined location.

In one embodiment, the tracking and pulsed operation of
the light energy delivery means may be coordinated such
that subsequent light pulses overlap spatially a relevant
25 portion of the glazing panel. Operation in this manner
ensures good separation of the panel from the frame at the

bonding material/panel inner layer interface.

It has been found that for glazing panels (particularly
30 those including a tinted interlayer) operation of the

light energy delivery means in pulsed mode provides



WO 001 09302 -13 17 JAN 2003 | ocalised release of the gl aziﬂ% gg el may be
delivered in a single pulse burst; alternatively repeated sudc i 2693

pul ses/ bupxgidaodiry be preferable, particularly with nore dagdgypdoioabsed
gl azing panels. Were successive 5 pul ses/bursts are utilised sufficient
time between pul sed energy bursts (T off) is provided to all ow heat
absorbed within the body of the glazi n'gg'panel (including at interlayer 11)

to be dissipated.,L The use of noncollimated |jght .facilitates rapi

et enuat | orBSASEHER oy bESSHEEh SSOHn AT 18 4Bpdis JSOBRaORRIEES ¢ he
apparat us Mg eul tabl Gdsom ahgalddmand palaly bl ntflortlpuy Refeer i ng
to Figure 3, the.apparatus generally desidgnated 1 conprises delivery head
4 i ncl udi ngl amired tsed rglagasg IHandlsohargenindmei Led¢ont ai ning a hi gh pressure
Nobl e/i nert gas such as Xenon or Krypton. The di scharge tube operates to
produce an out put burst of |light of a range of wavelengths in the visible

spect rum ( r.oxl ! fRhge 0 AN ergy delivered,
per(gpul se @2%%{/%%% ﬁn‘?n T ran&g%%@é%b%&g%[ﬁ%m {u&gsm%'er t he energy
di si pates (attenuates) rapidly with distance fromthe tube. (This is an

i nportant operational aspect, as will|l be described further below). 25:-A
housi ng/ casthg 3 surd@itds eRergyschéebivetbe aBrRRE ncligddidimice| drRg:

sidewalls 5,6 a qpq'i]lg visibl.e lHi.ght, t qtsigg' i bl j,hdow 7. A
par abolic refl e::%jloerac%gll so%e?sﬁ ]'leor?‘e:L otpp%"g:? e rfgieetivﬁ%ﬁ%tv(/ 7 to reflect

light fromthe reverse side of discharge tube 2 to pass through 30 the
wi ndow 7. The reflector wall 8 is provided with a heat resistant reflective
codtd ng typithl 13 kAase waierremote 1from Aphe0dsliweop/ bead2 thedbpgel uding a

il ial. 1. ical .deli head i it d h
P R R S B P R ek
single |ight pulagvhigd LRsease 0F @eh dd16i woneaiei Athd,s absorbed at the

frit layer 12 and/or the bonding bead 8. The frit 12 or bondi ng bead
rapidly heats up and separates fromthe screen typically either by glass
abl ation, tenperature carbonisation of the bead 8 or 10 ot her thermal
nechani sns. ¥ i@a?’F 1e sPRBE 1‘571]& ?ﬁﬁ?gglflg gifftf“{e&nerﬁ]h? oPRFF Bl iFel ease
oveyg a | ength ofy 56T eRa aQ@&%k??ihba& Ejéx‘rﬂ%di%@tébz&ieé@f‘o:@'éfhﬁhge tube 2
(typically 5-15cm although nmuliiple shots may be used . (for exanple at

| ower power to mndelivesey fhiedd daorades barselanvitter e t he screen is darkly
tinted). In a typical systeman energy footprint of 5cmx 2cmis projected
onto the glazing panel. The operator then noves on to an adjacent portion
of the SCTeffe PERDREI¥nDGH 9N e oS HeIThl ihd: [HLOPIbed Ol BYbegeidhe
procedure is,repeated about the 20 entire perineter of the panel to effect
conpl et e r eémbediménmt s Ney pway eof eekamp e genkpt afpdswibhwrefrréngaree 4 to 6)
the delivery head 4 is connected to a base unit 40 by an unbilical 41. Base
uni49 40 incgbﬂe%c?WWQWW%d@@M? ol system 29 for operation of
t he apparatus, including the trigger network 30, pulse formng network 31 .
capaci tor bank 32 inductor 34 and capacitor chargi ng power , supply 33. The
power suppl Figige cOnisoh dyageampieideseprbedntatiehachowéhgwphibsedl ati on

to figures 7 to 9.
light operation of the light energy and the effect on

glazing panel and frit temperature;

25
Figure 2 is a representation similar to that shown in
Figure 1 showing prior art continuous wave laser radiation
and the effect on frit and glazing panel temperature;

30 Figure 3 is a schematic representation of a first

embodiment of light energy delivery means according to the



30 The unbilical 41 includes the electrical cabling to supply electrical
power to the conponents of the illum nating 1 7 JAN 2003 WO 00/ 09302
-15head 4, including the flashlanp discharge tubes 2a, 2b ﬁdJA&oPmng fans
45,46. As shown in figure 6, the head includes a pair of 5 flashlanps
(electrlcalVﬁh%”ﬁﬂ?charge tubes) 2a,2b arranged in paral | el REGUEBYMIMSCt ed
electrically in series) extending between end connectors 47,48 and passi ng
through apertures 47,48 in housing 3. ThRg.provision of the flashl anps
2a,2b in parallel ensures that the required 10 |light energy is deliverable
to effect rel ¢aggneliohhe gl azing panel and also inproves thermal/electrical
efficiency. Typically a system using tubes in parallel arrangenent
(connected electrically in series) can prOV|de bet ween 20,000 to 1 mllion

pul se events (de endln upon 15 panel tint); a single tube_woul d enable
only approxi naté 99260 8 E?OG’%&P?EtéVGnt"éeUePéré“f%ﬁftﬁ’ére@ TR pgnt

connection i nogeggggrhgﬁr O\Gl.géopafﬁ{?d€§ E)Hél %ﬁ@@gﬁl tor usage because the ~-

charge passes In ries sequentialtfy throug
The ingernal walls of housing 3 are coated in a reflective heat resistant
material (typically including a silver materjal) and define a curved .
refl ector sur FAGEBTErranged o P%¥$B%?t%ﬁ@ IMign  fomtibeashighps enerdy

downwar dl y 25dg259P%94§Q3d9 ﬁgd $ Pgt ugkngléurlhg _housing 3 is

receives in a's pro |ng onra omer casing ‘portion 50. The

| ower nost extent of protruding sheath 49 is fitted with a quartz w ndow 54
secured by an _apertured fitnment plate 55. The wi ndow 54 permts the

i 11unminating §@9PF‘§ht5 gbherapedshgctiushpampybly. 2biew pissheuthesid mlsing
3. Thg underS|d§ %Ltnent plate 55 is fitted with a 1 7 JAN 2003 WO
00/ 0938 -16 H 'it" renovabl e apertured plate 56 which includes a
projecting Iongltudlnal peripheral lip 57. Lip 57 serves as an edge guide,
| ocating against the peripheral edge of the glazing panel and aiding in .
posi tioni ng t Régnrad?i As5at sgstsn ufhcﬂgmuqﬁ én apparatypebncluding thuwndi ng

bead 8. Th t f.h d_t 51 which at
opposed ends 18RS BBSFBRgIPLhESTs, thant oEcHR Precan N HtrS 52, 53 t o
direct cooling air to 10 cool the flashlanp tubes 2a,2b. Cooling of the

fl ashl anp
15 Figure 8 is a block diagram of the pulse forming network

of the system shown in figure 7;

Figure 9 is a block diagram of the trigger network of the
system shown in figure 7.
20
In the application shown, the apparatus 1 is used to
release a vehicular glazing panel (windscreen 16) from a
supporting frame 7 to which it is bonded by an interposed,
dark coloured polyurethane bonding bead 8 which extends
25 around the entire periphery of the panel 16 in contact

with frame 7.

The windscreen panel 16 comprises an outer glass layer 9,
an inner glass layer 10 and intermediately therebetween,
30 an interlayer 11 comprising a tinted sheet material which

is transparent to certain wavelengths of visible light but

e series connected tubes. 20



tubes is inportant in order to nmaximse the tube life. Jypi |y flashlanp
tubes' (for other applications) are water cool ed. Water cool’l | d be

. nmpracti celo domp3okhe apparatus of the present invention bed@IEBIN0208E5
illum nation head needs to be relatively |ightweight and manoeuvrabl e for
operator handling. The unbilical 41 wpgid beconme too cunbersone if it were
necessary to carry cooling water to the head and the head woul d be unwi el dy

if a water cooling jacket, filled wth, cooling er wer.e .20 incorpqrated
into the hédRfFHUES g‘lht? F?ﬁ‘lf‘?l’é‘cr" nn‘?ggmco%ﬁ;ﬂg FRat \gﬁttﬁlaeséﬂ”[o%e% t h@oﬁg d woul d
be likely tya@s0idna por iR ghrpdse U Uknll Ohit &REAgYrenirt t £ flom fl ash
| anp tubes 2a,2b. The arrangenent of the cooling fans,” | anp tubes in

paral |l el , ambvide egtonchvnratomtimgaged tHobe tde iwjuisareen ndéelsuahd

i nventive ects of the design,both individually and in conbination. A
casting 58 RS RURYE FECPReOtaiPPREE She eRFERER MEFTMRE dHF Aer éfom

Castg Ng 58 4 el UdSLSHbitdd WV P3ES ;3L 0 Which the unbilical 41 is

secured and i ncludes an upper el ongate edge 60. A shell noulded cap 61 is
pivotally WO 001 09302 -17 17 JAN 2003 secured at one end (pivot nounting

62) to the upwardly extending casting 58. Cap 61 includes spaced vents,
68, 69 per mi YIRS 2812605 §hanParfing: ek §nitde erdPhery &fpar at us.

5 Wh d . | . . i T _ ' #ppara
S nen SO SRR VRt B 8 eyl o

bi assi ng spritly a bwwideshewakso€eies 1agen tnghikheigagsmdaialafy @arknt er nal
formation 10 provided on cap 61 with a limt switch 63 carried by the
caskd ng 58.iM<CA QWS merenYPigrd l¥wbLarke ios €91omxd -conThel Py®osm 29 i s

confi gured Lphi kit fiying of _a fl pubse unless the limt switch
63 is cl ose%jfp };ﬁ@ tliltl:h'lts fw%‘?rtaé Iﬁom?)fsl%%g?%h%g gaagspal‘ eot%f 8&5%1 15
arrangenentvoslet asadised s Yehpbeghotkepsitaidn N f impegef upbg thashl anp
unl ess predeterm ned conditions are satisfied (in this case unl ess .
suf fi ci ent pRlesmatdhane bopding bsadh8 whpchlis Eyedcaldy degriedebleock =
overidden, an external_ swt 66 pn .t.he cap 61 nust be 20 actuated before
the control“ %t%’ﬁ%ﬁ%ﬁ? ga{asrﬁ%tfllo&'hllarrp firing sequence. The

i ntpgg |l ock arrangenent therefore requires at least two input signals to be
passed to the control system 29 before a flashlanp pul se can be triggered.
O her envi shihbugh gldseriibedoandthé ospecbipt ceisodibmgntiss dra yelesdone or

th d _on the head to detect tact with the gl azi ,
and/ or a secBnd cOMLPREEET y VAERESFFSOact cHE ab VSR {Eh GF pEOYPHe on the

casing (botgy sphbrodesopeedendid Orbagfdiated ded Neihi BSP1 3MBhaElNg
sequence to be initiated). 30 It has been found that significantly inproved
results areglazing panels such as “‘toughened” vehicle glazing panels

20 etc.

Figures 1 and 2 compare light pulsed in accordance with
the preferred pulsing regime of the present invention
(which will be described in detail hereafter), with
25 continuous wave laser operation known from the prior art
system disclosed in WO-A-9617737, and the associated
effect on the temperature of the frit layer 12 in relation
to threshold of glazing panel integrity (particularly
delamination at the panel interlayer 11 for a laminated

30 windscreen panel) .



WO 00/ 09302 -18 17 JAN 2003 achieved where the light delivered is in the
vi si bl e range of the spectrum and the light is pul sed accg ﬂ ﬂﬂ to a
regine in which a series of discrete pulses of light are tra

t he
pul se duratweﬂq fodaggn) being substantially 5 in the range 1/ ?@ gg
(rore preferably |n the range | nms-2ns) and the pul se repetltlon ncy

being substantially in the range O |l Hz-1OHz (nore preferably in the range
0. 3Hz-1Hz). 10 Use of the pulsing regi nel@escri bed herein and | ower

wavel engths of light (in the visible spectrumhave been found to provide
si gni fi cant | yThahassedofesudnts nueushi wave glasatrerrwb@bienorreeﬁltbe i@ner gy

delivered is concentrated e frit, er .12/ bo ng. bead 8 15.interface,

and excess heﬁfcﬁﬁﬁhyﬁﬂf(aﬂhi£§§BcV&F§&%g gPa 6%%) ﬁ? PAREH| dfer 11

i s avoi ded or égsrtfééiaerglé@r@{eeqnt&q gelf ¥er tobeegmfnhee&%&ée%sqe' iver
t hrough the gl azi ng pane

| i ght energy in order for energy to be
concentrat ed ﬁhishehésith¢zgﬂﬁec12th@&panareaaedfpbherpaaete@uireﬂnuﬂma frame

71is effected as res |t of en ahsorption at the frijt Iayer 12/bonding
bead 8%i nt er f ¥eBl Se%%l PRACEISE W‘gﬁ% FeE0ihd Cand g??ﬁepu& a\}ﬁ &t nok

degradati on of.the Mtfuﬁ‘a{ on%%dﬁé?%femélsu@ t%lﬁ'ﬁf&lmcﬁr or Hle gy ggatl on

of material conprising t (or degradation of a primer ‘coat

applied to thbuglazupg wiaiitin ptheorbédy i 0§t danalli are i Basobkaat fouhll tbe
bondi ng bead). The rel ease nechani sm may conprise a conbi nation 30 of the
mechani sns desesrbedin glass pfractumey pgde fady @hdhe glaming panehe

tubes 2a, 2b ar(SrCOQErOiJ:EQribé’yé’del‘ice 'EB'zgh FSQ‘?' %iy 88&28% ccordifg to a

pr edet er mi ned pul se regi ne neans o con uni 0 era ing to

apropipate pragepeaees e eflkrays ab@o&@l&jmncwmmw tthhe fmdyarufalpahe&gger
Control unit 29, controls the operation 5 above) to produce a |ight _pul se
havi ng t he deéﬁre’eﬁ%‘ﬁh’ﬁ%ctté?l 3titghaip pventdgednnevhbeR NeRpaEAnOdNt e a

pul se form ng suppl y, 2 b (i
accor dance mn?%g g%“ﬁﬁﬁk ar?%%ﬂ%ﬁe%?i§%%¥gg g 2 Mthin
the body of the panel 16. This results in less energy
reaching the frit layer 12/bonding bead 8 interface,

15 thereby reducing the effectiveness of the separation.

This over absorption within the body of the glazing panel
can also occur for non-laminated windscreens such as
‘toughened glass’ windscreen 'glazing panels (particularly
20 where tinted). A further problem with a laser system as
disclosed in the prior art is that use of powerful laser
apparatus in largely unsupervised situations has serious
health and safety implications. Furthermore laser systems

and apparatus tend to be relatively expensive.

25
The use of pulsed light operation enables a burst of
energy to be delivered to the frit layer 12/bonding bead
8 interface in a sufficiently short time to ensure erough
energy for release is absorbed at the bonding bead 8/frit
30 layer 12 interface without detrimental heat build up in

the body of the glazing panel 16. Sufficient energy for



A further feature of the apparatus is that a so called i gRRrofarcuit” is
used.to supply a substantially continuous | eakage/trickle current to the

f1 ashl an}y® ®H9%R 2b when the apparatus is on or in "stan§6V/CBIYH086 T g
prevents capacitor overcharge and prolongs flashlanp life. "Sinmer
circuits" are known from gas di schargezapparatus in general. A unique
feature of the present arrangenent is that the trickl e/ seepage current is
used as a paégl ysédatalendtecrUshel BRaB g PUnall avy e ded iMeashl aaps 2a, 2b
i's continuously nonitored (by the control unit 29), the current supply to
the flashlangingae mEsseibiystut alterfatigralyf r eePestedr swscedadveo | anp
failure or_break .. 15 Referrin Q fiqure 8, th | se formng network
31 incl ude’Y S%%g%g%f{ﬁ BQXk%ﬁ %%aéedrg&)]gd é’ap’?te’sce'fel%)f a‘&ét_:}ﬁymggﬁomer
supply 33.gdhR1¢apasidtdd bagka32ngemyae1&har ged wHidd ashkkgggivRul se from
the trigger network initiates discharge in the discharge tube 2, when

chdr ge st apelisés/apskd tasre harikl iZeddisvffiacgestt hivaghetwdeot pnl8ddand a
secondary trigger,transformer 35, to the tube 2. 25 30 17, JAN 2Q03 WO

001 09302 ?‘éﬁg‘gmebl‘ifﬁ%scgﬁs?éﬁg &f Pﬁ%"b‘?%‘gh%?galfaﬂdhﬁaﬁcéb{sﬂg’?gght pul se
duration apgehprofihe” bdir dgier phped, by, 4 s qf; dipductpr 34 and
capaci tor bank 32. For ar@opgrf:ti ona;jg syzsj’tri% ?Apx)%lqseq&ll}%g% (%ngofégmg- 2ns
has been Sihbentlayerbelsui ttabl e Fdispipaeed. pur mises ugeul o€ dneati on

shoul d be understood to be the tinme interval between the |ight power
reachi ng hGPH1ITRtRAx: HlT vERGElARAteEIRAR M YERYRTioRy €6 RRPTIYL S

j mum v i pul.se ¥ i p i t he
omd Cal 105FdFErate; EFfPLLaC UL ERLOE, 48" 2RCEPERE BBpHBREuL ST
different gbegi sgitable feswlid ensalfiereidl Jaeahs pofir@neFoyrite.be supplied
to effect release, and hence different power |evels. The capacitor bank 32
and inductor 34 can therefore be reset to appropriate val ues dependi ng 15

h i ng. . | sd_j d ) ify.the " ile" and
power o (RETRRIE FdhRs S T PpbBr LS atRe R abPEerdife controi s
70 on the DasempilibedOapaeNiitreiie HusdPUl RGN RN HPre PebSLidUgas i on of

the flash tubes 2a,2b to be nodified according to the tint of 20 the object
glid&i ng pakéschange appbg at Asconyabping ovikiksh wrées pure cobdel ingst

sel ectabl e_by the operator (or_autonmatically), appropriate to co n gl azing
tints or ofh rs"ﬂ(%bvé_)ﬁ PR Efs.KWBgﬁ’ﬂij ugﬁet Fiésé‘%ﬁf@% t ﬁe?_pﬁFa?%%

apparat us ¢ge oapd@ctd OlanChah8pie PRYRI: SBRP! YigRY LSr 2% vabhgd dhe pul se
repetition frequency (corresponding to the length of the intér-pulse

i nterval (Wawvéiéngtlssinpdheantistidblenspeetttmt (2pprorimatebyt eetheuccessive
pul ses is 30 sufficient to allow the heat absqrbed in the thickness of the

I
screen to HRRSF AWM AEDIREY e cRBE SPEOYHLELIYETES: PEF BRASS088 WO
009302 ggﬁj [ i f-the lLa s : j
acrrae i orat e%i;%/ t |}}5 %Qegé#seyar%geg%?ol ?g‘ége‘% %ﬁec“l‘édﬂ&f%gggoﬁlt%?ogﬂﬁﬁ 29 acts
to overri déishpatesualatitenggeres)o rapidiy wheht rdggesncet faokh 36hér om

initiating di schar%e_S until the required tine period has el apsed. The

mi ni mum i nE¥PGal KEhdBehs f RRi ABPPYERREI PREEHMIRAY ¥R he #F Yhelrange

0. 3Hz- | Hz. LA n firing is also set by the control
system tylf)léca !;_-/ I'n Jflhnfe&!r:%ltt?\léglizzb‘%%):%“%s'econds or above. If the operator does
not fire the 10 flash tubes until after the maxi numinterval has passed
fromthe preceding firing, the control system automatically discharges the
cabaci t or Br rhPeheed casing odnd SuFEOYRds clide t Hd sehraigesuppbg t8Rd st andby
node; ther h u t ase.unit 40 must bhe_1l et to an
) active' n%géiﬁére %rgh? Egggrﬁgagg%ié‘ggi\;\}'f Irbe'o%earréq & eSS rru%lf‘llgr]éédel ay
“time out'1jigntutLarerisEibNJindew appasapasaserNet rbe1betbri Wadl
operational node accidentally follow ng use. This is an inportant safety
feature of 8udisngPasi tienfSoppretite the window 7 to reflect light

from the reverse side of discharge tube 2 to pass through

30 the window 7. The reflector wall 8 is provided with a

heat resistant reflective coating typically of a material



20 The energy delivered per |light pulse is selected accord tint
or ot her %6050'9?02 of the glazing panel but typically vari ;ﬁ%@
500- 1500 J pér pul se. Because non-laser |light is used, e ‘energy
attenuates 25 rapidly with distance fromthe optical head 4 and |s
therefore sufficient to effect debondi+tmgof the glazing panel but |ess
susceptible to unauthorised or accidental operator msuse. This is an

i nport ant safiacyuflénguaesdliverimatartiiad .enbodi ment. 30 In one enbodi nent,
the delivery head 4 may be carried by .1 7 JAN 2003 WD 00/09302 -22 a
notori sed tracking system (not shown) arranged to track the head 4 about

the entire penpi paery ek abeabag Héli‘fJezQ{ e gd FRCt 60 8hear akegﬁﬁwﬂf the

panel 6 fromfrane 7. The operation of ‘the tra |ng system 4 an I ght
energy 5 del ineFygbye h2aahd aamantel by dacatadalby cohggelr Hsanpenateghown)
such that t he SEF g of trackipg about the frane is nmaintaiped at a

pr edet er mi nel§°r REQAUEEy 2oFiP iﬁ&ff%rﬁiﬂiﬁf‘e yhigh Rﬁ%%ﬁréerf-’ﬁ%]f‘ sh®sequent-

10 pul ses of sEhe pgkssﬁd' hgh%b%?ﬁé@pats égélfyt Loy )12 a870x 20 & ains:

1. A nethod o azlin anel € whi ch

the panel isbbaddad 1beyad rg.er medrb@rncb ¢ maﬁngl b(aa)j, rapd dugt hedts
conprising: i) arranging light energy delivery neans (4) adjacent the:
gl azi ng panePP apd,sappiabesyfaent thg I9redn &leéﬁéllgfyedéilhe@eby gbass (4) to

(fanst, L OMbASPECAY VABMIADE SL3ELI0RE, (UF) i SHLas 4¢1 550 o
10 other thermal mechanisms. Typically a single shot/pulse
is sufficient to effect release over a length of screen
approximating to the length of the discharge tube 2
(typically 5-15cm) although multiple shots may be used
(for example at lower power to minimise frit damage, or
15 where the screen is darkly tinted). 1In a typical system
an energy footprint of 5cm x 2cm is projected onto the
glazing panel. The operator then moves on to an adjacent
portion of the screen periphery before instigating a

further light pulse. The procedure is repeated about the

20 entire perimeter of the panel to effect complete release.

In the preferred arrangement (as shown in figures 4 to 6)
the delivery head 4 is connected to a base unit 40 by an
umbilical 41. Base unit 40 includes the power supply and
25 control system 29 for operation of the apparatus,
including the trigger network 30, pulse forming network 31
capacitor bank 32 inductor 34 and capacitor charging power
supply 33. The power supply and control system are
described in detail below in relation to figures 7 to 9.
30 The umbilical 41 includes the electrical cabling to supply

electrical power to the components of the illuminating



15 characterised in that the light energy delivery neans (4) ZaMNi2ges

f1 ashl anp, wel @@biokcal gas di scharge apparatus (2) . 20 2. éc?fé;tﬂwﬂzo 6
according to claim1l1, wherein,; a) the light energy' delivered s of a
wavel ength substantially in either the range 300nm 1500nm or 400nm 700nm

and/or 25 b) the light energy delivered!nprises a plurality of

wavel engt hs; . and/ or c))x ihg_l I ght ener%%/ attenuates significantly with 30

di stance suchegfiaf  alGlPEHng chie btastsl 3w d t9rhargey tilie 2003 212 Arrner gy
del i very neapsg.ibgq! Eght gaeygy density is significantly dimnished from
Its maxi mum vg?Egﬁg\Ahereby éflga di stance substantially in the range a few
centinetres or less fromthe delivery neans 5 the |light energy density is
significantly bel ow a maxi mum val ue; and/or d) the light energy is

non- coher ent ASargh@wnt ¢t 1k) fllgurei ght etlee gyhedal | vnckddes pal sed@cesr di ng
to a predetegql [ erein the pulse duration of a |light pul se event
i s su%st ant i gﬁéﬁ?ar‘]rﬁf%e(%ngenﬁ?& %@rr@?sfhagﬁﬁw%o?aa@ébﬁmm@ged claim
1 or claim2inwhgseabled) tBarPULSENEEYEAE | d to inhibit, a
following Iight pulse event if the tine el aS-E‘F%SP% %ie;wa %PecgaFﬁSSPi ght
pul se event $Xtérding metwrm emdedonoentoed 4748 awedeissihgt RArBULEE .

reginme is cogtrotl:l ed to;g‘m’ bit a followi ng light pulse event if the time
el apsi ng af t R P eRedi gt d i it NS Ry ént | Ther eareviobon haf athe

p et or 1 noBl4b a2l 2) ool PPV ERLL g0 BB LI
10 light energy is deliverable to effect release of the
glazing panel and also improves 'thermal/electrical
efficiency. Typically a system using tubes in parallel
arrangement (connected electrically in series) can provide
between 20,000 to 1 million pulse events (depending upon
15 panel tint); a single tube would enable only approximately
200 - 500 pulse events before failure. Electrical

connection in series improves provides optimum capacitor
usage because the charge passes in series sequentially
through the series connected tubes.

20
The internal walls of housing 3 are coated in a reflective
heat resistant material (typically including a silver
material) and define a curved reflector surface arranged
to reflect the 1light from flashlamps 2a,2b downwardly

25 through the open end 48 of housing 3. The housing 3 is
received in a sheath 49 protruding from a lower casing
portion 50. The lowermost extent of protruding sheath 49
is fitted with a quartz window 54 secured by an apertured
fitment plate 55. The window 54 pPermits the illuminating

30 light generated by flashlamps 2a,2b to pass out of housing

3. The underside of fitment plate 55 is fitted with a



-25 4. A nmethod according to any preceding claim wherein the |Iight energy
delivery neans (4) is hand held and positionable relative o the glazing
manual ly by an 5 operator. 5. A nmethod according to any preZeMngQBgJ}ai m

wherein op ' of the flashlanp gas di scharge apparatus | &%{; led to
'imt the g{ﬂa&gggjrb%te and/or duration of 10 the |ight pul se.ﬂ(%'./ ??eizﬁ?od

according to claim5, wherein the operation of the gas di scharge apparatus
is controlled by: 15 i) charging a capatétor arrangenment (32); ii)
initiating a trigger pulse to discharge the capacitor arrangenent; and, 20
iii) dischargnag tifet"capacvabl caapergered pglntdesgawhdichc haicdedappar at us;
7. A method according to claim6, wherein a flashla el ectrical gas

di schar ge | i B¥RJ&FE NG nPriEuddngd) peryipherad Wiltth & + rildkd &' GQFMURS
current at tj dyr.i +a_pul ent. t trickle seepa
current preféegrrg%f Séﬁél ré)&?r%rﬁ fulgrcgglgg % %\?}P%\é %rlfiel r‘?%%clﬁ}?eo}(nalofe gheg or°
operability efhetf§Pagangdipasbar gadl iagdingmitd i pgsdeybieng 2Be hbaaIAM 2p03
-26 8., G azing panel releasing apparatus (7.) for releasing a glazing panel
t16) $rom a thenoxTect dpokitcien (v tiurrgspecthdreletheybondéngdseald bdndi ng
material (8), the apparatus conprising |light energy delivery nmeans (4).5
arrangeabl e adj acent the gl azing panel, and operable to transmt |ight

ener gy througfle tisbdit 336G RRBel hblsehbeat jkelRasff dda RANglidg &1 the
frame; characterised in that the |ight "energy delivery neans (4) “conprises
fl ashl anp elekic¢h cart gagppiissshareges]l seatsar atamling )fand. 4EppEd atins

according to claim@8, wherein: .a) the apparatus,.is control|able.to deliver
the 15 I?ghtr%?%‘?%‘f/lvﬁ Fﬂnggrm“) Sae5quI BP [HRCE aFoPotn) 2ihe tO

appaj @t us i ngdatdash& oft 41 MBARELEAOL At 9p2d) ¥elb18RY i ldiyd tf'la%@xltaf?@ pul se
repetition rate of successive light pulse events; and/or, the duration of a
| i ght pul se ewles; isnd/mgrortaht in order to maximise the tube life.
Typically flashlamp tubes (for other applications) are
water cooled. Water cooling would be impractical for the
apparatus of the present invention because the
15 'illumination head needs to be relatively lightweight and
manoeuvrable for operator handling. The umbilical 41
would become too cumbersome if it were necessary to carry
cooling water to the head and the head would be unwieldy
if a water cooling jacket filled with cooling water were
20 "incorporated into the head design. Furthermore cooling
water present in the head would be 1likely to absorb a
portion of the useful light energy emitted from flash lamp
tubes 2a,2b. The arrangement of the cooling fans, lamp
tubes in parallel, and reflector are considered to be
25 important, novel and inventive aspects of the design both

individually and in combination.

A casting 58 is secured to the casting 53, extending
upwardly therefrom. Casting 58 includes a hollow boss 59
30 to which the umbilical 41 is secured and includes an upper

elongate edge 60. A shell moulded cap 61 is pivotally



the intensity of the light delivered; and/or wherein c) cthrQAngggs (70)
f0

i's includag §eaeadzontrol 1ing 30 one or nore apparatus par aneiatcs9e udi ng
t he 17 JAN 2003 -27 mnimum perm ssible tinme el apsi ng between subsequent

di scharge pul se events of the flashlanp_electrical gas di scharge apparatus
(2); and/or 5 d) the delivery neans in Ytdes a manual trigger (66) for
initiating a light. pul se when_the delivery head (4) is positioned to the
operat ors séﬁFé‘%&@t i%n.ong afd ABpYPht W@uél&éé‘tgdi%?d)tBOcl%em T ki m 9,

wherein th i Yo i b
e R e

actuated before ener can very neadns. 15
11. Apparat gperadcoidgnfan® 48 aiemdOdrahes eini hbe ehgaiatesidonchidas a
delivery head (4) fromwhich the Iight energy is delivered, the delivery
head i ncl udfRgaggtBéast two i nput devices (66, 67), both input devices 20
requiLring actuation in order to enable light energy to be delivered from
the delivery nmeans, 12. Apparatus according to claim1l7., wherein: 25 a)

the input dewese ARG hahadt Pregur8puls daybTesd (edChRhaS &b teh means) ;
and/ or by follow ng actuation the input devices are reset to a

non- act uat i eAightnipivonglst slesige’ mavemgnN 2603he2@apl Felggpavatus .
according t rein.means z%% I s provided for

sel ecti vel y%ﬁ?ﬁ%@g{aigi ﬁ?ﬁn’s’%stz"y %\?gllﬁéslli“@hts ef efiot shown)

occurs resulting in engagement of an internal formation

10 provided on cap 61 with a limit switch 63 carried by the

casting 58. As a result the limit switch closes. The

control system 29 is configured to inhibit firing of a

flashlamp pulse unless the limit switch.63 is closed. 1In

this way, the 1limit switch 63 and pivotal cap 61

15 arrangement acts as a safety interlock preventing firing

of the flashlamp unless predetermined conditions are

satisfied (in this case unless sufficient pressure is

applied to the cap 61). Even with the interlock

overidden, an external switch 66 on the cap 61 must be

20 actuated before the control system 29 initiates the

flashlamp firing sequence. The interlock arrangement

therefore requires at least two input signals to be passed

to the control system 29 before a flashlamp pulse can be

triggered. Other envisaged interlocks could, for example

25 comprise a pressure or other sensor arranged on the head

Ito detect contact with the glazing panel, and/or a second

confirmatory manually actuatable switch 67 provided on the

casing (both switches needing to be actuated for the
flashlamp firing sequence to be initiated).

30

It has been found that significantly improved results are



5 14, Apparatus according to any of clainms 8 to 13, wherein the apparatus
includes different settings to alter one or nore paraneters 2f hge | i ght
energy delivered, dependent upon the tint of the glazing péL IJ Bi3de.
bonded, 10wipeoedprear at us according to claim 14, wherein adjpsi/gbion2éseght
energy paraneters include: light intensity; and/or, 15 pul se duration;
and/or, pulse interval. 20 16. Apparatus according to any of clains 8 to
15, wherein the flashlanp electrical gd?iﬁischarge device, includes a |ight

emtting discharge tub 2). 17, . aratus accordi.ng.to any, clains 8 to
76 further  SBTGENEH ShRGeLbBF | PR Ry chaF ROT HBorERd ke | TS
emtting el egen ) i r | i; ey, RaD ; tus
accordi ng toggl gih%zls?l,%c\f\%g%gi nt egggo?ixﬁg%&%nggnls cof%?%%%%ﬁ%o?gdgoéjol i ng

means such agegime ArRAMiIAY x|lstiecadt ydiperaiedhbses 18f APt aiies :
according to any of clains 8 to 18, including a pulse form ng network (31)

having a 5 cipaBFEFattedd thaupebie Mgl E30) bednghisalstart kabati t or
di scharges thro t i.nd o .t LV I riGal i schar ge

appar gt us tol%’r gg‘%cepgné‘?ggégpé?sgf)g% 35‘%@§p§§r a%et}lsa%zlé’cgﬁfii%e t%an ai m 19,
wherein the apgavaisys iamsdudesea pulgger regewiithon30)f fequddy | add gy the
capacitor of the pulse formng network to discharge. 21. Apparatus
accordi ng tosabgtantdildilys 18 the2pangpel elz 1E0K pe (mpparpraferallivudes: a) a

reflector (8),arranged T emitted light in a predeterm ned
direction; a}ié‘FoF%?%eb)"t‘g'*gﬁ nl?%\t?v'(sa) through which emitted light is

directed to pass through the glazing panel; and/or c) an edge guide (57)
arranged to | ocate against a 25 running edge of the glazing panel. 22.
Appadtus actsedi 9§ tthanpulsing| afeginge t degtyihkdr dherete apgdarlawes
conpri ses. wavelengths of light (in the visible spectrum)have been
found to provide significantly enhanced results in which
a greater proportion of the energy delivered is
concentrated at the frit layer 12/bonding bead 8
15 interface, and excess heat build-up (and associated glass
fracture) at interlayer 11 is avoided or at least

ameliorated.

The delivery head 4 is used to deliver 1light energy
20 through the glazing panel in order for energy to be
concentrated at the frit layer 12. Separation of the
panel 6 from the frame 7 is effected as a result of energy
absorption at the frit layer 12/bonding bead 8 interface
resulting in rapid heating and either cleavage or
25 degradation of the frit material 12 comprising the panel
6, or degradation of material comprising the bonding bead
8 (or degradation of a primer coat applied to the glazing
panel prior to installation in contact with the bonding
bead). The release mechanism may comprise a combination

30 of the mechanisms described.



30 i) alight emtting energy delivery head (4); 17J AN20D3 -30ii) a
base unit (40) renote fromthe delivery head, the base unit1i71QIAlm(gm
086

el ectrical yaoupgosstpply for the light emtting el enent (2) mirEhsy,
apparatus; and, 111) a flexible unbilical (4Z) extending between the base

unit and the delivery head permtting connection of the delivery head to
the base unit. 10 23, Apparatus accordi'r?g9'to claim 22, wherein the |ight
emtting elenent of the deljvery head conprises the flashlanp el ectrical

gas di schar g&efiegiingnitq iiPWeti te 35 tUBRS p2@e2BnpEei REPLEPhEEANnto
lectrical 1 A . j i f di i h
e ectrica Z)lr%‘&‘ﬂ%re ﬁ&éﬂg@ﬁ%ﬁ%éﬁ?vgﬁ‘ﬂs@s %&%&l&l ig "y tahgiﬁ%tléﬁgk{ﬂﬂnéﬂgoug

the electric gas dis rge mtti evice in head via t

unbi l'i cal (4pulselafbdgihe ADy?. iédits ADLA cobfE.rdS~. 32t AR, Asperating to

.Ay& A. AuY. AsA AV. As. A5f . AL AC. A9. A(@. A, | ) ) ] )

SR A, ?. Al e. AAPARPIARE eAPE@PrANSGBELRRE LU H BT ik feani s tderc W ER) BB% ca] cau
]calc . , _

a] ca] éaU] ca] %’]ucaeil] cta]jl ec]fa] ca] Ca[ €3] ca l(:%1] %%] ca %g 8%1? c%’%af%% %%1 %II]-?aU] ca]
c al8abkm : J8 Sa trigger network 30 to activate a pulse forming

- Lo>@ apqt zupkf a[ V] cal] ca] ca] ca] ca] ca] ca] ca] ca] cag;a] ca] ca] ca] ca] ca) cay] ca]
¢ a] ca] ca] cajpedwmk apéa) taUjsswrilal] earrepeajten! ties tubes 2a,2b (in

n+, | zupkf a\ ca] cal ca] calca] cal ca)cal cal cg],calcalcalcalcaUcalc
L] ca} cafca] cggfé:]’%%rl%ﬁ ]cg]l%gx] ]ctéf‘%a] ]c’d}a%eé%]]"ccj% c ]5@9(?":9]!6"%‘% “héit fonea
"Q R HHHEHERRBS CEictnBwEEbEel vl T el Mild cahoalealfaly abhe” ahgal £ad cal cal
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caU] ca] ca] c
a! $$AMDBB, &ql&dardqiediguesy) **, *f*k*| *K+[,w,,..2..... | wmhc”Y]]]c
a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca] ca]ca]calca]c
a]calcalcal]ca]ca]lcalcalcalcalcaljcalcalcalcal.. . WX/ ///0%EL1 2 2p2s22233p3q

33333333344z44zpipi-enéy] eaheakealgraie] &pfﬁlf@&&é] ¢8| ¢adcCa cad cahrpdd cal cal
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca! 4. 5555J6K6667{ 7| 7777
“simmer circuit”" is wused to supply a substantially

o
W

b continuous leakage/trickle current to the flashlamps 2a or
{r 15 2b when the apparatus is on or in “standby” mode. This
l prevents capacitor overcharge and prolongs flashlamp life.
! “simmer circuits” are known from gas discharge apparatus in
general. A unique feature of the present arrangement is
that the trickle/seepage current is used as a safety
20 feature because the current drawn by the flashlamps 2a, 2b
is continuously monitored (by the control unit 29), the

current supply to the flashlamps 2a , 2b being cut off if

no current is drawn (due to lamp failure or breakage).

25 Referring to figure 8, the pulse forming network 31
includes a capacitor bank 32 charged to a preset voltage
by a power supply 3233. The capacitor bank 32 remains
charged until a trigger pulse from the trigger network
initiates discharge in the discharge tube 2, when charge

30 stored in capacitor bank 32 discharges through inductor 34

and a secondary trigger transformer 35, to the tube 2.
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he puls repetition fregquen correspondg.ng to the

length of the inter-pulse interval (T off)) is important

to ensure that the period between successive pulses is

30 sufficient to allow the heat absorbed in the thickness of

the screen to dissipate before more energy is delivered.
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also set by the control system, typically in the range 10-
20 seconds or above. If the operator does not fire the
flash tubes until after the maximum interval has passed
from the preceding firing, the control system
automatically discharges the capacitor arrangement to
ground and switches the power supply to a standby mode;
thereafter the power supply on the base unit 40 must be
set to an ‘active’ mode before the apparatus will operate.
The maximum time delay ‘time out’ feature ensures that the
apparatus cannot be 1left in an operational mode
accidentally following use. This is an important safety

feature of using this embodiment.

The energy delivered per light pulse is selected according
to the tint or other qualities of the glazing panel but
typically varies between 500-1500 Joules per pulse.
Because non-laser light is used, the energy attenuates
rapidly with distance from the optical head 4 and is
therefore sufficient to effect debonding of the glazing
panel but less susceptible to unauthorised or accidental
operator misuse. This is an important safety feature of

using this embodiment.

In one embodiment, the delivery head 4 may be carried by

to the
X)Y)Z)[)h)y)uVA'Sy&lO@wv&f()
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A method of releasing a glazing panel (16) from a
frame (7) to which the panel is bonded by interposed

bonding material (8), the method comprising:

1) arranging light energy delivery means (4)

adjacent the glazing panel; and,

ii) operating the light energy delivery means (4) to
transmit light energy through the glazing panel
(16) to effect release of the glazing panel (16)

from the frame (7);

characterisged in that the light energy delivery means
(4) comprises flashlamp electrical gas discharge

apparatus (2).

A method according to claim 1, wherein;

a) the light energy delivered is of a wavelength
gsubstantially in either the range 300nm-1500nm or

400nm-700nm; and/or

b) the light energy delivered comprises a plurality

of wavelengthg; and/or

c) the light energy attenuates significantly with

distance such that at a few centimetres from the

WWWDW WOP: 10! *$10% . 10% h& ()-!f 0&10%h& () -!



10! @" 10% & () - GVB10% h& () - G vMB10%h& () - G@ 10% h&' () - Y#10%
& ()-FY#109%mh& ()-YZ[;[T\\ 1}[9P: 10!{52)10%n& ()-'!{(MB1O%h& () -

| F(MB10% hf h& ()- £9'10% h& ()-!h : $10%h& ()-S10% h& ()3 7 JAN 2pp3
111111111 uv70" 10%& () -"10%& ()-10%& ()-f10%&' ()- 10ii 10i i

10i1152)10% i & ()-' ]k m*N_b" pab} [ 9uV70! qs& 10900& ()-'!s& 10%& ()-'!vs& 10%
nn& ()-'!s& 109 ()-' s109%& ()-10%&' ()-bccccccce~ @! f 10908 () - YY10%0& () -
10 10 108109%& ()- Y7 -24-

109 ()-! Ps& 10% ()-' cccdef #g%[9~_@! |' $10%00& ()-s!' $10%008 () - s! #10%O0K!
()-1#10% O O& ()-0"f 16%e&IY) del 1vedr 19angdils ilipht zowmey IKEGMIBYURS () - 10U

10u 10u&@ 10%u& ()- '&@.10%c& () - L&@10%m& ()- !'&@ 10% &f(é-
iiiiiiidEdY70!k"10% U&)== '156%45%5& ?}‘%nés 6@&”% ):L-fg 5% [ﬂ&m( alygey,
U& ()-y10% U& ()-i]] #kirerebdEd¥7R! i3 be substantially in the range
a few centimetres or less from the delivery means
5 the light energy density is significantly below

a maximum value; and/or
d) the light energy is non-coherent; and/or

10 e) the light energy delivered is pulsed according to
a predetermined regime wherein the pulse duration
of a light pulse event is substantially in the

range 1ps8-100me.
15 3. A method according to claim 1 or claim 2, wherein:

a) the pulse regime is controlled to inhibit a
following light pulse event if the time elapsing
after a preceding light pulge event is less than

20 a predetermined time; and/or

b) the pulse regime is controlled to inhibit a
following light pulse event if the time elapsing
after a preceding light pulse event is greater

25 than a predetermined time; and/or

c) the pulse duration is less than minimum

permissgible inter-pulse interval.

30
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4.

A method according to any preceding claim, wherein the
light energy delivery means (4) is hand held and
positionable relative to the glazing manually by an

operator.

A method according to any preceding claim, wherein
operation of the flashlamp gas discharge apparatus is
controlled to limit the pulse rate and/or duration of

the light pulse.

A method according to claim 5, wherein the operation

of the gas discharge apparatus is controlled by:
i) charging a capacitor arrangement (32);

11) initiating a trigger pulse to discharge the

capacitor arrangement; and,

iii) discharging the capacitor arrangement to the gas

discharge apparatus;

A method according to c¢laim 6, wherein a flashlamp
electrical gas discharge light emitting device (2) is
fed with a trickle/seepage current at times other than
during a pulse event, the trickle seepage current
preferably being monitored to provide an indication of
the operability of the gas discharge light emitting

device.
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8. Glazing panel releasing apparatus (1) for releasing a
glazing panel (16) from a frame (7) to which the panel
is bonded by interposed bonding material (8), the
apparatus comprising light energy delivery means (4)

5 arrangeable adjacent the glazing panel, and operable
to transmit light energy through the glazing panel to
effect 1release of the panel from the frame;
characterised in that the light energy delivery means
(4) comprises flashlamp electrical gas discharge

10 apparatus (2).
9. Apparatus according to claim 8, wherein:

a) the apparatus is controllable to deliver the
15 light energy in the form of a pulse of light;

and/or:

b) the apparatus includes control means (70} to

adjust and/or limit:

20
the pulse repetition rate of succegssive light
pulse events; and/or,
the duration of a light pulse event; and/or,

25

the intensity of the light delivered; and/or

wherein

c) control means (70) is included for controlling

30 one or more apparatus parameters including the
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minimum permissible time elapsing between
subsequent discharge pulse events of the
flashlamp electrical gas discharge apparatus (2);

and/or

d) the delivery means includes a manual trigger (66)
for initiating a light pulse when the delivery
head (4) is positioned to the operators
satisfaction.

10

10. Apparatus according tc claim 8 or ¢laim 9, wherein the
apparatus requires at least two input devices (66, 67)
to be actuated before light energy can be delivered
from the delivery means.

1§

11. Apparatus according to ¢laim 10, wherein the apparatus
includes a delivery head (4) from which the 1light
energy is delivered, the delivery head including at
least two input devices (66, 67), both input devices

20 requiring actuation in order to enable light energy to

be delivered from the delivery means,
12. Apparatus according to c¢laim 11, wherein:

25 a) the input devices comprise electrical input

devices {(such as switch means); and/or

b) following actuation the input devices are reset
to a mon-actuation permitting state.

30
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13. Apparatus according to any of claims 8 to 12, wherein

means (70) is provided for selectively adjusting the

intengity of the light delivered.

5 14, Apparatus according to any of claims 8 to 13, wherein
the apparatus includes different settings to alter one
or more parameters of the light energy delivered,

dependent upon the tint of the glazing panel to be de-

bonded.
10
15. Apparatus according to claim 14, wherein adjustable
light energy parameters include:
light intensity; and/or,
15

pulse duration; and/or,

pulse interval.

20 16. Apparatus according to any of claims 8 to 15, wherein
the flashlamp electrical gas discharge device,

includes a light emitting discharge tube (2).

17. Apparatus according to any of claims 8 to 16, further
25 comprising cooling means (45, 46) for cooling a light
emitting element (2) of the light energy delivery

means.

18. Apparatus according to claim 17, wherein the cooling

30 means compriges air cooling means such as  an
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19 Apparatus according to any of claims 8 to 18,

including a pulse forming network (31) having a

5 capacitor and inductor arrxangement (32) in which the

capacitor discharges through the inductor to drive the

electrical gasg discharge apparatus to produce a light

pulse,

10 20. Apparatus according to claim 19, wherein the apparatus
includes a trigger network (30) for initiating the

capacitor of the pulse forming network to discharge.

21. Apparatus according to any of claims 8 to 20, wherein

15 the apparatus includes:

a) a reflector (8) arranged to direct emitted light

in a predetermined direction; and/or

20 b) a window (56) through which emitted light is
directed to pass through the glazing panel;

and/or

c) an edge guide (57) arranged to locate against a

25 running edge of the glazing panel.

22, Apparatus according to any of claima 8 to 21, wherein

the apparatus comprises:

30 i) a light emitting energy delivery head (4);
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23,

the base unit including electrical power supply
for the 1light emitting element (2) of the

apparatus; and,

iii) a flexible umbilical (41) extending between the
bage unit and the delivery head permitting

connection of the delivery head to the base unit.

Apparatus according to claim 22, wherein the light
emitting element of the delivery head comprises the
flashlamp electrical gas discharge 1light emitting
device (2), the base unit including an electrical
power arrangement having a capacitor for discharging
through the electrical gas discharge light emitting

device in the head via the umbilical (41).



