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Field of the The present invention reI at es
to appar at usdg%ﬁ%e‘% hods for repairing breaks in w nHSHEAPRLs76 :
Background of the Invention Fromtinme to tine, a

L L e i B G
ea

outer layer of safety glass incurs a ' bre ape of an |nverted

cone. Cracks may extend fromthe bull's-eye break. O her break shapes
and cracks may be incurred in Bidldiof tieindentif | nst ead of the

bul | ' s-eye brgak. The i nsr | cal |y
unbroken. U.S. Pat ﬁ(n 'ﬁ,@ Eeeﬁg%%%ﬁ“‘z gefljaggx%%!&%%% ethi‘&ééy P 5

di scl osure of whP®€ |‘%WH’9F1E% i ncorporated by reference illustrates an
appar atus usabl e to repair a break in a vehicle windshield. The
apparatus disclosed in the "866 r e | udes a support
apparatus for supporting %n I nj ectQr Wi ndshield so

that repair material can B&™ FF%‘H“?»BVPfH@°MEIR31§MIbbm¢&pt@baul@doan

wi ndshield i ¥ dediiwaililpactlngagamﬂﬁtenmndsbieRICenwms-e@é briehlemyy Mﬁlhhlﬂréin’ﬂél ch can

be quite costly, @l9ayel SRafe yariQus concerns
arise in connect?on ot ﬁﬁre g’ :5§ i the shape gf an inverted cgge, ( SBBhcern
relates to the e “Ug%b s"EW‘? Fﬂalﬂ shages-and cr&ﬁlﬁa%rthqsncunpdm

particul ar, the Mnmmahofhebnitxp@barwk ”Rhamshleldyexvcﬁ‘dat‘a@ § | ocations

during leazgfunamﬁémrs'ﬁteatﬁm%fi Bs, Aﬁs hb& BRI, the elates to

t he easein aratus c user. ?’labl|lty
to securel y 1549?&6&6&%#3@ CE’IS‘I{CPFEWEG Yﬁﬁf"ﬁ%ﬁrl sg’aqessanegpg@a@s wsblcer n.
There is a need tpmenahabmakmawhtclefmndmhlaﬂm:@aﬁmﬂdmelbkﬁddﬁﬂiéﬁ'wsheference

addr ess the abowgclﬁ@gﬁgﬁﬁb%n%ﬁﬁ:ﬂs%‘{suﬁﬁ?ﬁ@ aﬂsinjﬁgﬁor held agamsit the wmdsgueld S0 o1 at es

Summaery of the Ithentlon I’ nven

to a wi ndshield %%Bgaﬁﬂqﬂ@&‘%ﬁksm Aaepgms‘w h&Eﬂ:ﬂ&ﬂ@ﬁfa eor
fixture for hol chvngrealncqrmpetd'tthvrmmm whithen be ytitercestiynaduiissconsuming

sl i deabl e suport 'egs o aabisigalhs £BGAGARc Ao g:rrg%ﬂ?lg;yyhrer& Teedi NG

novenent of r}e {"‘ff 51] Dr fsent ILnven on es t
met hods for sl i "% §°Weﬁ'dr§ e§ fqjthe ease of psg of the wi ik reRatrappargtug.nte sur f ace
of the wi ndshi elrarthular,the ¢agpiniwhidf thaaipastis carBbe moved between locations during

Preferably, the rahdicsiaicelcl i £adakdm ARFRHIRE bhckh SLIMEES yﬁ] ({hﬁtﬂ? to

enabl e nmounti ng f he f|x hi el d refer
wi ndshi el d repar I% arhtiS bgg‘ﬁ&iiyt}ge ‘l’sﬁftl%a’gﬁtét%??ﬁ‘fr!: ﬁn‘lﬂﬁb B??éﬂ“’%tﬁrﬂ?eor use
in sel ecti veSposvindshigldig a acpeeern.  suction cup so as to not interfere
with sliding movement of trh&e Watésdinghéipdd® BA S apparatus and methods which

address the above concerns and other concerns.

Summary of the Invention

30 The present invention relates to a windshield repair apparatus including
a support apparatus or fixture for holding an injector wherein the fixture includes
slideable support legs for slideably engaging a windshield during sliding movement of
the fixture. The present invention also relates to methods for sliding a windshield
repair apparatus along the surface of the windshield during repair of a break.

35 Preferably, the windshield repair apparatus includes a suction cup to
enable mounting of the fixture to the windshield. Preferably, the windshield repair
apparatus includes a suction cup mechanism for use in selective positioning of the
suction cup so as to not interferc with sliding movement of the windshield repair
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apparatus across the windshield, and to allow for depl oynent of the suction
cup agai nst the w ndshi eI d at the desired tine.

The present W@MA#R4n also relates to a hand hel d wi ndshi eFﬁT/Féf)7éq°P7ﬁ -
apparatus including a fixture having a projZcting holder for an injector
and engagenent 5 surfaces for the user's hand during handling of the

wi ndshi el d repai hpp’amWaaioHsSthe windshield, and to allow for deployment of the suction 8ipi ef

Description of t g Figure 1 is a perspective
view of a first e od| Wmf"lda"he exired time, :

a wn r epa &g“ tus in
accordance with the inventThs rPfesi’Gm"en“"na]S‘”elatesmahan 3{1‘?"@ GRSTCRY 1 ont
view of the fixt apgardbdis ihdheding afiberie bindng eprojectingfholienfora injector andefigdgemente 1;

Figure 3 is aghag ﬁﬁi’iﬁfha‘ﬁ eSvifids aratus.
Figure 4 is SI’I gﬁ—tfé/césetg% \L}P}ée\?vgo dt e nglufg‘e (k# Fi glt}lregrﬁpalrapp
Figure 5is a left side view of theflxture of Flgure2 15
Figure 6 is atop plan view of th@ref BRes ' AWIIR

Figure 7 is a bottom plan y by

Figure 8 is a right_ side vi gﬁ:ﬁé\lo?J é]e?s%eétfvéwﬁ iiFstlta:pal rdﬁg&plf)gf;%mgs%ed
Figure 1 showi ng r?P&FlaBWféaWé‘ch@P“qeéﬁ °e‘§v"1nﬂ°‘8ashed | i nes;

Figure 9 is dotop plan vi ergméznm&mmwhﬁdipﬁxﬁmtdifehdwmdslnleédmpaitzmpatﬁﬁls

wi ndshi el d repa| @&%rlat us of Fi gure 1, with a portion shown in
Cross-section; % 0 |sf% cro s-sectional side

vi ew of the main body of FF‘@WPél%aback“eW“ e ixture o1 KIgure 25 i gure 11 is a
bott om pl an vi ew of the naFigubddya dght Bidgview ofthe fixture of Figure 2; Fi gure

12 shows the crank of the pl%&ggqglaﬁﬂgldmnq,@ﬂémgﬂﬁgmﬂ Wi ndshi el d

repair apparat us of Figure

| ever otated 90 degrees
from 25 a Pemainder of FW?H%%QPP%PVPMO&*@% {’h‘r a%’ses;
Figure 13 shows the suct|oﬁgmaﬁxmdbdﬂom;ﬂmﬂamcf@@%@ﬁﬁl@mﬂ;

Figure 14 shows the spacer gy tsfi@aﬁghglame%pmeemﬁmbm%pmapparamsof
Figure 15 shows the nti,n | at,e © he s.u&ﬁ{becg cup mechani sm

Figure 16 shows tﬂ‘l@“g\} 2oy °‘fsébt5‘in?l % gure 1 with the 30
suction cup in the depl oyeEigpm§usampplaam:twtdf@leanaamkocﬁwaﬂhéixnmf(IMt er

posi tion; anto indshield repaira paratus of Fighie!f, with & ﬁoﬁloﬂ slid»ﬂhh closfl@ctidreW of a
second enbodl ment of a win ﬁ

atus or dance
with the invention, incl ud?ﬁ@mgh %f%f"éﬁflg VSR8 st body SFFigiie Y]
Det ai | ed Description of th&gﬂeéﬂmalw@oamb@mmft@mgsbodydﬁgm9

Referring now to Fbgur es 1F1£§re 12 shdwisthe mwt}ﬁﬁﬁﬁtxoﬁﬁuﬁnm&dﬁh bfthe
repal ! ADDaraluUS s Mol onbIEie s £ RIS R Ao SRRRALYS O
wi ndshi el d. R5xt wremainddn of the ciiank for il tlonpmposes,

Figure 13 shows the suction cup of the suction cup mechanism;

Figure 14 shows the spacer of the suction cup mechanism;

Figure 15 shows the mounting plate of the suction cup mechanism;

Figure 16 shows the windshield repair apparatus of Figure 1 with the

30 suction cup in the deployed position, and the crank in the overcenter position; and
Figure 17 is a right side view of a second embodiment of a windshield
repair apparatus in accordance with the invention, including an adjustable leg.

Detailed Description of the Preferred Embodi
35 Referring now to Figures 1-16, a first embodiment of a windshield

repair apparatus 20 is shown. Apparatus 20 includes a support apparatus or fixture 22
which holds an injector 24 for use in repairing a windshield. Fixture 22 holds injector
24 in position adjacent a break area 28 in a windshield 26 as shown in Figure 1.



24 in position adjacent a break area 28 in a windshield 26 as shown in

Figure 1. WO 98/ 14324

PCT/ CA97/ 00676 3

I nj ector 24 can be used to apply a repair material, such ag ultra-vio

li ght curabl WO9/14324 5 astic resin to break area 28. In Fi gﬁFyCi”’“Bf"éak area
28 includes an eIongated crack 29. 3 Fi xture 22

allows a user to appropriately position injector 24 such as 5 when the
user needs to nongcionZécnde utd taapphp lopaicikateniabauchas ditrai-vigjetdight dueabld on  of

the resi n,plgﬁe&s&&obﬁaﬁﬂeafb 8 FighfeN, BrealédrEX ificthdds b & ulﬁg f(ea agiu deabl e
novenment i s usef I n the repair of "el ongated cracks, e
cracks that extefld froma center of the wi ndshield to an edge. To

al l ow slidi ng engagenent &ixtdre 22 alloavsaRsaxita tpptqppiatebrrpbsiﬁmiﬁj&ctor% such)its

W ndshiel d 26 awBHnLtﬁ@ﬁsbxtﬁée&kfto fobél oﬁzﬁa&{gosr&aklaﬁéaasa&n?gag,

fixture 22. 10 F|xt éa{m% og on:‘#a%/lnci g]?edszﬁ ? g anlsm

to selectively s%ffﬂ’rs&c X Hif girecton Figre, C301C QY eReh “F‘?f‘ﬂBPeak

area 28. Prefer aibeyepalth&lmatndcrn@:s,riérchégumksthatextendlﬁbmd&sntad‘ﬂmt|on cup

gfccmagh:m 2|2df ggwmaémuo\éﬁeagw%langweﬁduigseﬂgégeﬁxe&?ofhgn%imthm surfeBlig ace 30

sliding of fixt ffa¥indshigld6,apl l@’l?ffléﬁ%blels@ %@s @fga‘?/\i"ﬂ&g#% 822.Support

| egs 34 furtHer Estured?2 asooptianallpincludésammustingiacchgnism to selectivelydebire fixtui26

dglrl ntg sl : dangf ez%aaﬂmrmh@h&qﬂblaﬁemﬂgéﬂﬁéﬁ , the Rigintifng de?ﬁanﬁﬁ?[] s

able to slide fixtu i ng, [ esl roug

i nj ector 24. C)nemduéesasb‘ing?g‘fp%‘@%f%% 5?8’5??1?% %‘P‘Bﬂ“é‘ggg’é@%%%m for the

exterior surfacesuefnfg@@eﬁmrdsmpld% wi ndshield 26. In the preferred

enbodi [re][\t tthree plasti Cﬁﬁé @4p§ﬂﬂbsnﬁ6ﬂis§diﬁg6fﬁc&922al€ﬁé’f6b§%czéo

suppor i Xtire Fi xjure

i ncl udes a n%g:’n %2509"%#"?? u%Po ?gsgfifurgﬁrpq%xgbsca%oﬁngrmse aMagY 5 a nose

or front 48, andviadshipld26duria zslmnaqmgasememhélsmgﬁwn@hwdrae@mthe)usbmnt 48.

I\A/B:c n b?dy 40 lncébwiemlde\mmmpam | driick 28 whdle ¥plyaRg fedth &%ﬁhd@'ﬁe‘mt 46.
ron an ar ea aperture

58 receives |nJ dzéfgég‘%u?m)ftl#gglg i“‘&{‘%ﬁ{*‘“ rtpgts?rgqugxgaﬁeagf fhes 1-16.

Ot her nounti ng dﬂméﬁh@é‘h%ﬁatls lpéefel’fedembp@@smbﬂh@ePbﬁthiwﬁﬂa,ﬁéb,tahéﬂmect or to

the fixture,205ughovidedh Biipp oﬁnﬁuwmmsﬁﬁm%ﬂ gure 17). Main body 40

further includes abotto rail, 60, which forns
a nmounting location for fi ?‘H{ré?fmc % "%’ﬁ Q@ﬁ? to?g% r?gp?%mflrﬁdﬁtl ng

| ocations for se‘@@m‘!"sﬁﬁﬂﬁ?ﬂiﬂ&@ndé@%seéﬁ@mmmg'@ opposite direction to front 48. Mai n
body 40 further Mei‘nlbﬁmtﬁnﬂﬁdekt\ﬁdﬂdbﬁﬂsSzpwwmbl@fbﬁdobpdsw&bsm 46. A fabrfRCt Or

24 and suction H@ﬂl e aspin urfaces
36, 38 for gzras%g% |Xt§%§&ﬂ&l§ﬁ%§§%?n§ée g%}ﬁﬁ%ag\@c%ﬁee T’“ﬁ‘%& of the
user's hand. in thegmbg Plp@gﬁwﬂﬁﬁggﬁk&twﬂwnmw&%tsﬂ%n of top
42 for receipt qfostible fdramantirg théigjector to the.fiuture, Su¢hais Slots Bhe bajondP(seFigue f aces

30,38 Ln ook fTER o aﬂgﬂ&fﬁ%ﬂdu&ﬂfu&t&ﬂs%%ﬁéda@rb%%%if&b%ﬂl chS Placed

on a horizontal % § ear tapered section
downwar dl y t owarf@mpsfseotnting pgaiiog %Fé'{pﬁ‘ 34ty A sep il 53 f gﬂlsé‘f'%ﬂ@m as being
at an locations for second and third legs 34b, 34c.

30 Main body 40 further defines a neck area 64, positioned between
injector 24 and suction cup mechanism 32. Neck area 64 defines two grasping surfaces
36, 38 for grasping of fixture 22 by a thumb and at least one finger of the user’s hand.
An upper rear tapered section 66 forms a portion of top 42 for receipt of the base of the
user’s palm. The grasping surfaces 36, 38 in neck area 64 are generally vertical when

35 fixture 22 is placed on a horizontal surface, and upper rear tapered section tapers
downwardly toward base 50. The grasping surfaces 36, 38 are shown as being at an
angle to one another. Parallel surfaces, and curved surfaces are also possible.

Preferably, main body 40 is made from metal, such as cast aluminum.
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Suction cup WROHMI*4m 32 includes two mounting platforns 75“"%976’?676

mai n body 40 of fixture 22 which allow for4nounting of a rotatable crank
100. Crank 100 nounts a resilient suction cup 130 to nain body 40.
Crank 100 includes a IeveSuctmncupmeaiWsmSZWIMbﬁwomomhmmatEnm@m Fobf

section 104 to npyg gix&wbz]@@ of Q6 16 Aé\hringof o BUANICICLAR' B "Eiah ©1 26
ns 1

during use. End ot
100. O f set sectf@ﬁ“%ﬁ”%sﬂ&?ﬁ%‘&?°"§ﬁpég‘bﬁ°é‘&“‘r 5#8 ﬁ@"}ﬂi?%’e‘ﬁli“@ﬁ? ar‘%%’ééd by
| ever por t postionli02 whichdotstesdrn affsst sé@idn 104® nxove sution twdl I0noward andks 74,

76 in mounting auay ﬁoﬂ%ﬁﬂﬁéf@%] &mné%seofEnHBécﬂoﬂqgﬂ 14)@ deﬂlaa'mﬁﬁoxy gu mai n

body 40 receives [ n cu , 4 of
suction cup 130 ‘é'i'fl‘gﬁasoﬁgﬁ/ﬁ?ﬁ&?w%‘w%ﬁ%w “'F‘EH" ﬁﬁéé%mt with
wi ndshi el d 26. Apotiot K2t Exdsectigns 106) lﬁ&arelumumbrhmgtbowml‘I'I@Gmmounnﬁg ee end of
| ever portion 181%1 tﬁirm?'?@?& %b&m sﬁﬁﬁﬁugﬁwaeﬁé%s tép@& 1396t 1 on

of crank 100 al g sid er portion

0
102 projects tion RS, 6@“&8““?’?1& é>§a“°8?n W&égg’ﬁendﬁngPWyl%’ﬁt@d‘ users.
Side rails 51 5B2dbr emgagemeutovithatindshicld26c Adprbliectve aap Hdsambeplaced ofithe 82 15

tlgoa;{Ng‘;/V a Userffrr%nqﬂfl}%l%{?er?%% I@P&%r&ﬁ@%(gflﬁ emr &Bée?dsknﬁygpt O‘}-eflgnfst(laaéib%ﬁdoﬂn cup
suction cup 130 9% rcfﬂ#nlggalm i %“gqgé ?@5’99 %vﬁrlimmb}or}g’ﬁ%i?ﬂ? 100
is rotatably posfrem sidedo, |1mtwdhfﬂl®433®rleﬁhandedhmgh post 134 of suction cup
égght ?egg:J\r/‘te suction cup %ﬁ@rﬁlgﬂgﬁmfnﬂaﬂpoz gnd ﬂﬁﬁl&gieﬁneaccesﬁ)mdt)@%g@ gg 72
Each nounti n’gst pl tﬁF@“X&H‘“ﬁ"ﬁ"%ﬁ? ?‘Bﬁfﬁgﬁeb %H’gqg é%‘g'&‘g‘r 3%a%3% ween
end sections fromm&,shl&ld%whm@la@sermmstmgsemvacslcmMcUpSﬁa@ems 142 are
rr?de of kalggterlﬁinml&ts Oﬁ"setseeﬁdnq\mofawmb@ém@ﬁbgfpoﬁa&ea%h&l@issl% 108
of cran su acers n as or
end sections 10 g@p‘b#/ :g ‘gﬁ'i?%fbﬁupmﬁomomts“mmwp 130 & a%oﬁewﬁ%
positioned in arplétﬁmmsﬁﬂ,&swhcécemltwmm& agpatepBi2 and emmunmlaisl"d st op
for lever pogdi Ofach@bufingGlAé k4440 Positidhed teruadpbﬁe of@,i,daeram bebwdtin @A selctidns

into aperture 84 34c

3ga, 34 d
(collectively 345 }Oes %ﬁ%‘%’é’&f"’f‘%ﬂ%?tﬁl‘tﬁgpacegqésmf(?%gﬁaé% 5%‘% body 40
{ om wi ndshi o1 o Slewsesotatina of cagscriiass 406 A0fef ok 0D, suchasmdpn Speres 420 of
wi ndshi el d 26. Flﬁ;ﬁétﬁh&bby/ear%u@fdreﬁﬁ&wbn@m@mdﬁmhﬁmmﬂ ed away 30 from

top surface 30 such that .e | e
facl?l litates slidi ng(}'n%%é 1ﬁP051t$b%F§ﬂ%g§ @%%Mf le?%yQOﬁn(#;hl el d.
Preferably, #%egsfugetions es antapeor lever portipn 2o mpmemPrq&rphln pin 1228 pressdit| y

al ong the surfacmtdypemndshl eld. Specifically, a mat eri al having a
I ff t of slid

cow coef f1cient Scef | D%ibLbfR948 98, 3l 2R éé’&ll@v%ﬁ@k%4ﬂmé FrobheEd &'t e!

Legs 34 can be cbady eeciwcqmmb%’t | fropewipdghisids (thedegsmrqeneaged)withn d

top surface 30 of windshield 26. Preferably, suctlon cup 32 can be retracted away

30 from top surface 30 such that only the legs engage the windshield. This facilitates
sliding movement of fixture 22 along the windshield. Preferably, legs 34 are made
from a material which slides easily along the surface of a windshield. Specifically, a
material having a low coefficient of sliding friction against a windshield is preferred.
For example, an acetyl resin, such as Delrin can be used.

35 Legs 34 can be constructed in rivet-like shapes 148 (see Figure 8) and
conveniently mounted to main body 40. A shaft 150 of rivet 148 is received within an
aperture of main body 40. Head 152 projects from main body 40 and has a rounded



conveniently nounted to main body 40. A shaft 150 of rivet 148 is received
W thin an aperture of main body 40. Head 152 projects from main body
40 and has a rounded WO 98/ 14324
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configurati oNOR®YBEs 148 can be press-fit into main body I@T’%‘"’é"af‘n be -
repl aced as desired if they becane wdrn or danmaged.

Wth reference to Figures 8 and 16, injector 24 includes a body 90 with
out er threads 92 cédigutatiore Rieets M&ﬁgbms-ﬁmimtbmiaimrhedﬁé@i aaghemtberepldoSd af
fixture 22. A 5 gecil WS hechthe Wdrh orfdahda, t hreads engages i nternal

threads in body 90 noves~r tive to uj d
resin is contained within @E}gffgﬁ‘“e}?]?’mw@ﬁtq%tlf‘ﬁ"@%‘{)‘f‘agdesa%"ﬁ%#% r 24
seal abl y engages ontenhmaalsmd‘m-tﬁﬁamengagdnmmmﬂﬁ&dc@pemé&eﬁﬁm 22. A

pl unger 94, pgesggﬁ\&r'ﬁ“%%deﬁ?r %Jgéﬁhi&rdﬁd thithds iR 96y Ve fllative to

expel led at ti

W ndshi el d repai "%Vp??arrﬁ’t“t‘}g“% mﬁ‘@‘srfﬂf)@’d‘e%l %bﬁ‘?ye%ﬂ( Apesiliesfip 96 of i | e
resin is being appéatc&d%mldblymgagesemsﬂ&ceﬂ)oﬁmadlﬂhmldl&gﬁyaﬂo\atdemmff or

Wi ndshi el d | fﬁ%g'% t I :
surface 30 of w R&‘?‘ &QF %aB?lhe%Qo{hQr&ﬁlr}zigiriﬂﬁﬁgl9¥ig§ﬁ<{hg§s %layggfﬁ ?rbount
wi ndshi el d repaij iP5k a¢a&8- 20 to top surface 30 of wi ndshi el d 26,
t he user actilfates suct|onWmdpluelémdpamammaﬂﬁZbyarrlmtradmedglohgebmasz& on 15

102 of crank 100@1@%&@6@1@ WPHL% oBﬁa]@'ﬁPAZE(Sﬁdéﬁﬁléfé@swm ﬁs@@ageﬁe”t
wth top surface 3 ndsh 6 Lever or, (i 2 00 is
t hen rotated bacKeParappar °‘i§’iv?f“ lé 3b(9g ﬂf§§°6 i on

cup 130 away fromdrdpsxmsmfsemmlﬁﬁountmndsmadwpagWsmﬂo’@bsmﬁme Bdof cup 130
engaged with t he\#ﬂld%ﬂl%f&'%'tﬂe ﬁ’é&fiacftx%tég sﬁ&mﬂ%ﬁ’mechamsm@?‘ﬁ?r&&iﬁ& Prtighfcuum
bet ween suctlg wﬁ%‘l B& surfalﬁg %glof W ndshlqeé d 26.” 20 ank 100
can be pl aced?i ﬁ frog pin; 126 pp deploy sustin pyp Reaggmentpathy, o) g
down suction puI taprayrface 3§w£mudshxdd|ﬁ6 1Byerpoyticrof erask mﬂasmﬂrqtmdbabhe
g;lfggtentsg{:tion 1td%@a§d 1hQ§2écfastt@&aﬁ%ﬁlﬂiéf%%&xén%\éﬁﬁgr%a&'ﬁ%ﬁ:é gurﬁger id“r'ﬁs

| ever portion 10%@?‘5%?3’535?%“?%‘5’8 l%%mgé%e?l ﬂ/\?"ﬁl gﬁ‘ﬂ’% 6. 25
W ndshi el d r epai dowp pection orvapntbatwien sugtion cips1 3§ and togsuifiice 3¢ of windshield 26.t h
the suction ggp Jé@menmaﬂsaeyva&ehﬁﬂeow&nﬁwésﬂi@ﬂmommmﬂdsblmec}xoucf t he

d
ubr i oat i on gl pvmeseh RN aiah st 190 i) o pBHE N o W iRl o cup

with the w ndshi @psjnonafthemplmslle)rermwzéo thattisetrseqtion 104 is jusipastitopi el d

repai r apparat us dédlt cemtar. #n vafits feved postRAN DR fréd retetinglifto\WoiRAR witR SucCt i on
s 30 appli ed, ancFPoﬁIZ% sliding engagenent of the legs with the

wi ndshi el d occurs desired, the suction cup can be activated to
securel y moudd the appar at Windshield pepair apparatugi2Q easrbecises! astacstideahle suoture withg |

pernmtted. Such sg saeﬁdn\cap m@ag&a with theltoys éma@-,ofu& windshieldiS & Btlxcuwﬁla? i he
y

user needs to ap gg;| r
filled with resi n o cure Ie{m% reat&%ssegc &Q&oﬁg@?ﬁ?@e sa%Fhe spot ,
such as if the ugesaggsentOﬁ@ea&ﬁ%ctmwﬂ%wm%%@am@yw moFs rpterreds c h

as with a crack syficBidiregaiiappatdtes 20 can be used as a slideable structure where no suction is

30 applied, and only sliding engagement of the legs with the windshield occurs. If
desired, the suction cup can be activated to securely mount the apparatus to the
windshield wherein no sliding is permitted. Such selective mounting, or parking, is
useful when the user needs to apply curing film to sections of the break area already
filled with resin, to cure a break area in sections, or to trouble spot, such as if the user

35 needs to further manipulate the windshield, such as with a crack spreader bar, The
suction cup can be released by prying edge 136 of suction cup 130 away from
windshield 26 to remove the hold down vacuum. Suction cup 130 returns to its
normal retracted position since no suction is pulling down on cup portion 134. Some




suction cup can be rel eased by prying edge 136 of suction cup 130 away from
wi ndshield 26 to renove the hold down vacuum Suction cup 130 returns to
its normal retracted position since no suction is pulling dowm on cup
portion 134, Sone WO 98/ 14324

PCT/ CA97/ 00 PP8/14324 PCTICA97/00§76

adj ustnent of crank 100 may be desirable to pl ace lever arm 102 in a
hori zont al position to assure suction cup 130 is in its highest
retracted posi t adjwstment of crank 100 may be desirable to\tAace daver amint162 irest prizofitalct or s can

be utilized w tBosﬁtidﬁ%‘és@m@gucnaﬁclﬁﬁl%b'im1tsh1ghestre-n"'§1,@ed5;i6§iii6ﬁﬂ shown in Figures
1-16 utilizes an inj ector whi ch ead bI%‘/an)? g{izsedtoﬂmﬁg’( #[ re 22.
Alternatively, the inject Fopsalt eﬁ'ﬁ{? il with fodye, Pﬁ‘g"'s’
arrangenent s su@he systentisbowmindiigures 1) 63itilizgsiah injectar ovhicBdhreadablimnougB et 05, 141,
now U S. Patent sikire 25, Kindibdy, hijedloP it oty Ch i s 1 ncor porat ed by

ref erence.

embodi ment of aMRPRPEATAREgments such F%%&ﬁl?segﬁd‘%’gﬂ’tﬁlgcagggg éﬁé\ﬁﬁaﬁi‘%ﬁgngt Ve
fixture 224 i nchem iUy PatantaNy). 656581 7ethe digclosur of which ininicerperatodl by tofeyere84 i s

useful when rotation or %féfﬁﬁ toFigukd ] 7061 Merndfe dnfbolitdent of a windsBR¥ENI ent ,

or possible. Aternativ a ustablel nbe utj | i

adj ust abi lity PR %Wﬁ‘ﬁ#&%‘s\ﬂ’ww §8]ﬂl’fg‘f%%ién‘i Yling an adyus éfg@tzg%l e leg

234 is 10thMMan}eg%ﬁmMqult‘ﬂlcarmonODUﬂl}stmemofmmatZ%St;dt a knob 244

posi L1 ans 1 or | g Sa o poethc: 1eery ‘%éa@%”‘aﬁé‘%’ﬁ%ﬁ% URIEEHR St tip 235

of leg 234 is a® cﬁﬁﬁ%%”t&fn%m Hﬁu%‘f"ﬁb@ &1 &l bl 1e 53é\l'sndsh| el d.

Preferably, | egtizedalilymounted tof mainibndy 240. sRnt*than Diarnbi244 rotates threaded shaft

For Ehg erﬂoodlt nzmomé ﬁh%‘ﬁgslﬁwréliﬁv@ﬁ&éﬁiongﬁﬁldg&3¢mmt ﬂlﬁb bt 2! v o t

mount ed i nj o or e ci ayonet s

250 and a1 Pty e I 300 | mhtePBRR ARG S sl 5ot en

No. 5,565,217. WindshieldnBrefemably, lig23 §r@éenfniweﬁg@h@%ldmto a groove 256. To
nmount or rel ease inj eCtOfFo?ﬁﬁcmb@dlﬁeﬁthFlgurcN ﬁﬁ&oﬂﬂGﬁ@éﬁﬁﬁ&juﬁﬂﬂ’y its

| ongi t udi nal aX| S t.o.align S 25

Fi xtures 22, 22 ‘%W e %?éf”?%& %c‘:’wgr“go gposrfg%%aflggE%wH%ﬁ%?Oea&dﬁy

users in a robi ¥eéﬂlﬁ§§mnﬂ%&ﬂ@ﬂlﬂh@ﬁcﬂ%‘itﬂ%SMFNﬁg%iﬁﬁéW nfeamEngs. A

flb xturcla zl zeoihablaseseachbajmuttzsauaoag@b@iﬁprrgmoahw&e@s@mewhm i»hjddﬁlr and

about i nche t y

maneuver ed acrogs&% E&“Ldﬁbgs%gl‘?c?ﬁ"& %mgﬁﬁmﬁ& blr@&%és‘b‘ﬁ&‘%%&%mgﬁ%

graspi ng surfaces 36, 38 Fé#“%?%?%"aﬂ%%@nﬂlﬁf%cmﬁzﬁe@ﬁmb@ha&ﬁbéw and

upper I eatsetsip @ hpbils fshioroamsigtthimnerelp haslliag the ggesois. A ikfupotRdbor

conveni ent and %%HSGmcheslongh?qu QQ&cﬂ%v&&ea@%%ut &@ﬁéﬂ% ﬁgh%?s iftga M nimze

projecting lLevers and a 'ouUs sides to
present app%pr gt éh@'&dégb‘? gV &meua?rsd 365055 s vepdshiglddn aglidingsmanaer. o f j t
in a user's hanOpposed grasping surfaces 36, 38 ofverﬁchlﬁ&st“ﬂbénhﬂ&ﬁﬁdgﬁdn@;hndﬁxbﬁér even

t hough nurer ous.Ghatact £lichds ASARA engagemeAFNARLAAE SoRknibiSnd BysAL | o0 have

been set forth he tforegol escriptiqon, toget, details of
the structure ah@%‘&t‘%l’ﬁ%f lms?%%ﬁwwm@cm@emwﬂ@%alm%trat.ve
only, and changéanktie vapionssides topresettappropristegaspig|syrfices andltah appropriutes uc h
shape, si zegg angye to fit in a user’s hand.

It is to be understood, that even though numerous characteristics and

advantages of the invention have been set forth in the foregoing description, together
with details of the structure and function of the invention, the disclosure is illustrative
only, and changes may be made in detail, especially in matters as such shape, size, and

35 arrangement of the parts within the principles of the invention to the full extent
indicated by the broad general meaning of the terms which the appended claims are
expressed.



35 arrangenment of the pﬁ"l u rinciples of the invention to the
full extent I ndi cat mmm m H E'meneral meani ng of the terns which
t he appended clains are Cexp re"sses

7 What is Clainmed is: . A wi ndshi el d repair apparatus
conprising: WO 98/14324 a fixture i ncI uding a front end, 68 i des -
extending fromthe front end, a 5 top surflace extending fromthe opposed
si des, and an opposite facing botom surface extending fromthe
opposed sides: WhatisClaimedis: the front end defining an injector holder; and
a plurality of slideable support |egs extending fromthe bottom surface
configured and arrang l'iding enggenent, wth a w ndshield, wherein
three 10  suppoft Ieé?"’%‘}osé‘% ,a"g“rf@m@f‘s“(‘ﬁe t hree support |egs being
nmount ed adj acent to t#fxture mcludingcaﬁonamd, apfposadsides cxtanding framcthé¢ frenteadiai ni g

two support | egs St re,
wher ei n each gf %(ﬁ,%hﬁ%f up S ﬁégdea,dagga%ﬁpﬁgﬁ ageagjlslui%&!é

with the wi ndshi F¥en né I%?i\? convexly rounded shape each end made
of | ubrci ous pl thsﬁnmenﬂ\dcthmgahlngedtormbldmeands slideabl e across the

w ndshield. 15 gilng*ﬁg, Sﬁﬁ%“ sing an
I njector nounted t gplmxwwglém@gl%?&ﬁleg mtﬂ%g{n appar at us
of claim1, futh& %ﬁfg‘ EF’%gaﬁ?P&?‘fHﬁhE&'H‘dﬁlBﬂﬂ't ed 20 to the
fixture. 10 4. The appar atus of claim3, further conprising a

rot at abl e crank $or | : fixture.
25 5. The a?’}lpar gwe!ﬁg?hnfaflcml i\?hﬂgﬁtirggﬂ @r@%@%‘g@%{%g%regs S

adj ust abl e. Jecﬁ’r e"The apparatus of claim1l. whwein each of the
opposed si des each define an access w ndow, and further corrpri sing a

nmoveabl a suctionzcup FRURb&SS 6F dahf 1f futthddcSmprising a mdvREbIEGLAGEcuff iR
al | owi ng acciis o tEe suctlon cup froma side of the w ndshield 30

repair appar

4. The apparatus of claim 3, further comprising a rotatable crank for moving the
suction cup relative to the fixture.

20 5. The apparatus of claim 1, wherein one of the support legs is adjustable.
6. The apparatus of claim 1, wherein three support legs are provided, one of the

three support legs being mounted adjacent to the front end of the fixture, and the
remaining two support legs being mounted adjacent to a rear of the fixture.

25
7. The apparatus of claim 1, wherein each of the opposed sides each define an
access window, and further comprising a moveable suction cup mounted to the fixture,
the access windows allowing access to the suction cup from a side of the windshield
repair apparatus.

30

8. The apparatus of claim 1, wherein the support legs comprise plastic.

9. A windshield repair apparatus comprising:
a fixture including a front end, opposed sides extending from the front end, a
35 top surface extending from the opposed sides, and an opposite facing bottom surface
extending from the opposed sides;
the front end defining an injector holder; and
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7. A W ndshield repair appartus conprising; a fixture
including a front end, opposed sides I he front end, a

top surface extending fromthe opposﬂiﬂ‘iﬁlﬁt iﬁiﬂmmmopposi te facing bottom
surface 35 extending fromthe oppo eS,n s * the front end
defining an "1 2Bt hol der and a pluralityPGTCEA18: | egs

extending fromthe bottom surface wherein &he opposed si des define

vertical engagement surface sized to be engaged by a user's
8 thunbs and fi nger 8plusdipyeafisuppeitjegs axrtenduigdron the hottomnsurfoée whezeifi thet ur e has

a downwardly tapepgsied GdesdekidedRicRlicAgidemnt BRIRAIHIE BnsagdS Y a BsePR! M 8.
A et hod for repgllrrlbn g}uw ndshi _=Iegyco(§r§ I Si n?%;tégie sLeps, of sliding
a W ndshield rep “P“a%ﬂ 81 LoSRaCh vy 40 Eerglﬂ? the ihAR dovayvgrdly

whi |l e sliding t héapaied thprsidicd sizedtaibe cogaged bytauser’dmlng t he top surface,
injecting liggid resin into a break area of the w ndshield, and

after sliding noyenent of. t W ndshield,repair .a ratus J s stopped,
engagi ng t he top\ig'urf &GW%WW%W%‘EF °FW“§R£§'EPH€W#cup ext endi ng
fromthe w ndshiel d réjsiiga wipgshicld rgpair app@atus alongrtop ppiacadfissviodshieldi m 7:
wherein the fixture i Wléﬂﬁ&g%&ﬁﬁ&hﬁ[&ieﬁﬁﬂ%ﬁ&&tﬁsﬂ&ﬁgtﬁéﬁﬁ%m%@,i@@&ingdi acent

the opposed sides,., . . ereip . the top.surface conprises
substantial ly coﬁﬂ?’ﬂﬁ%ﬁlsmtgﬁ(?r%gWﬁﬁptgﬁwgggd’sap‘ied to be engaged by the
user's palm 10 afyol slidingmovemenins theorindshighlaeneiriapparates is iopped dngaging
engagenent sur f a@RSophiLfabIT M AndshiREWith 4 RIdRItup BReddi Fon® i wiiidshiBR
fixture; wherein the back end of the fixture includes a curved
shape sized to béepéﬁﬁgpd@&“by the user's palm and wherein the
plurality of support |legs are configured and arranged for sliding
engagenent with a wi ndshield, wherein each of the support |egs include an
end engageable with the wi ndshield, each end nmade of plastic, whereby the
fixture is slideable across the w ndshi el d.
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