HAND APPLI CATI ON TOOL FOR LAYl NG SEALANT SPACER STRI P ON GLASS OR LI KE
MATERI AL FI ELD OF THE | NVENTI ON the present invention relates to an
apparatus for -l aying an adhesive strip such as a seal ant spacer strip

al ong the peripheral edges of a glass sheet where positioning such a drip
IS one step in the assenbly of an insulating glass unit. BACKGROUND OF THE
| NVENTI ON 10l n general, the procedure for assenbling an insul ating w ndow
structure involves placing one sheet of a glazed structure, such as gl ass,
over another in a fixed, spaced relationship, with a spacing and sealing
nmeans | ocated at and al ong the periphery of the two structures, thereby
form.ng a sandw ch-type structure having a seal ed air space between the
structures. The sealed air 15 space provides inproved insulation
capabilities. Difficulties exist, however, in the manufacture of the

wi ndovs, especi al |yt he;dephaMTRAGM 0B E0R NG Qo Seal ant spacer
strip. To keep the gl az rdi:‘J ar't, a rigid spacer
strip is formed into a §$§wbm%$§§eg%§%§n E.q‘%e two structures to
mai ntai n prgper 20 spacing aft egeifigErddRveERdicipt conposition is injected
into a channel formed by :

" The present invention relates fo an apparatus for laying an adhesive strip

such as a sealant spacer strip along the peripheral edges of a glass sheet where
positioning stuch a sirip is one step ‘ip the assembly of an insulating Qlass unit.
| ' BACKGROUND OF THE INVENTION
10 In general, the pmcédure for assembling an insulating window structure
involves placing one sheet of a gjazed struciure, such as glass, over another in a
ﬁxed., spaced relafionship, with a spa;:ing and sealing means ioéated at and
along the periphery of the two- struchures, thereby foﬁning_ a séﬁdm‘dch-type |
structure having a sealed air space behwéenthe sﬁucunés.'The'seméd air
15 ‘space provides imprqvei:i insulation capabilities. Difficulties exist, however, in
the manufaciure of the windows, especially the deployment and positioning of
| -i’l";e sealant spacer strip.
| To keep the glazed structures properly spaced apart, a rigid spaber strip
' is formed into é frame and placed between the two structures to maintain ﬁroper
20 spacing after which the sealant 'compdsition is injected into a channel formed by
) this spacer ﬁ"éme and the edges of the glazéd structures, Ait_ematix;eiy, the rigid
gpac_:er can be pre-coated with sealant and placed into the space between the
A giazéd struciures to form the insulating window structure.
"Sealant spacer strips tan be continuous Whereby a single stip run; o
7257 without interruption along the .entire periphery of the giass sheet and has thé

ﬂexibiiﬁy to be bent info comers. -When using flexible spacers, the degres of



this spacer frane and the edges of the glazed structures. Alternatively,
the rigid spacer can be pre-coated with sealant and placed into the space
bet ween the gl azed structures to formthe insulating w ndow structure.
Seal ant spacer strips can be continuous whereby a single strip runs 25
Wi thout interruption along the entire periphery of the glass sheet and has
the flexibility should be sufficient to pernit a spacer to be bent around
a corner, If it is not flexible enough, the spacer nust be cut or notched
to facilitate this bending. The nmanual application of a continuous strip,
however, can require considerable ability on the part of the installer,
especially to formconsistent 5 corner i and if corners require notching,
to properl I e : : | ; ' ed to be

properly p aﬁ&.&umheaggeisyﬁ%[ Rto g bt Eé@eaﬁéfl atlihd B 2oHBY #1f

renoved and re-positione acer s placed T incorrectly on

the glass sheetjs not flexibl oSSR shRRAIMIE LRt Of ndRAGIMY kiR wiBki ng an

i nsul ati ng wi ndow unit -consists of starting at one corner applying an

adhesi.ve strip,pdnmiPbChd tafusl ApSRBERNG 5 RESRIE Tl o@bAR e J%g{;ii'e‘)her al
edge of ‘a ‘gl azed structure, form ng corners where required, cuftfing the

strip-to | engt heonbiti@tnit QLG drotheOfart Behb aRdtaIeR d384ciAR do FARNodeEIchi Oni ng a
second gl azed structure thereon to forma panel with an seal ant spacer

strip hol di g tdoenegd ared miane taguRs ropRing, to PEpERCHad! thernothPPhibng t he
seal ant spacer strip by hand can be tine consum ng and 15 result in poor
or inconsi st entcoptisiots eprceg stips ey sl e BRROEd afd ré-Positdhs®, if tee
manuf act'urer nmust apply pressure by hand to get the seal ant. spacer strip
t o adhere to t lspagdratip isgimet in ifdoeretiycmrtse gihasbyetof this pressure results
in inconsistent adherence of the seal ant spacer strip to the glass sheet.
- ' One conventional method of assembling or making an insulating window
unit consists of starting at one corner ap‘plying' an adhesive ‘strip, typically a
- 10  sealant spacer strip, along a ﬁériphera! edge of a glazed structure, forming
- comers where Tequired, cutﬁng the sttip to length after formation of the last
corner and then posifioning a second glazed structure thereon to form a panel
with an sealant spacer strip holding the glazed structures apart from each other.
Applying the sealant spacer strip by hand can be time consuming and
15 result in poor or inconsistent positioning of the sealant spacer stri;i. Also, the
manufacturer must apply pressure by hand to gét the sealant spacer strip o
adhere fo the glass sheet. The inconsistency of this pressure results in
. inconsistent adherence of the sealant spacer strip to the glass shest.
- In arder to alleviate some of these problems, application tools have been
20 usedio lay down sealant spacer ships on glass sheets. These fools require that
the sealant spacer strip be threaded ihrough the tool and must remain threaded
in the tool untll a complete assembly is fabricated. Many application fools make -
it difficult to reposition a mis-deployed threaded sirip, because thel device.cannot
be easily disengaged from the seatant spacer strip and re-deployed in the middle L A

- 25 ~ of fabricating an insulaiing glass unit. Instead the fool must be run back overthe
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In order to alleviate sone of these problens, application tools have been
20 used to lay down seal ant spacer strips on glass sheets. These tools
require that the seal ant spacer strip be threaded through the tool and
must remain threaded in the tool until a conplete assenbly is fabricated.
Many application tools nmake it difficult to reposition a m s-deployed

t hreaded strip, .because the device cannot be easily di sengaged fromthe
seal ant spacer strip and re-deployed in the mddle 25 of fabricating an

i nsul ating glass unit Instead the tool nust be run back over the stripto
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insul atgd gl ass assenbly, conprising steps of: - using a hand tool for
applying a spacer strip along a glass sheet, said hand tool including a

housing having a base pl & mmasy ARANS: INVENTIOR OYi Ng a spacer strip onto
-the gl ass sheet, an adjustable gui-de plate having rollers and being

coupl ed wi th tRes HAHecPERRE pleQént iEARAS HEOvIas adesItieAShEl appitsst ance from .
an edge of said glasS sheet to 15 said neans for deploying a spacer strip,

and not chi fg sERaHD Spelr siipiisrY thepsiphstaSdiigesef Biisdsxhesppl yi ng sai d spacer
strip to a first ‘edge of a top face of said glass sheet; o

In one aspect of the present in\}enﬁon, there is provided a method

18 - for assembling an insulated glass assembly, comprising steps of:
using a hand too! for applying a spacer strip along a glass sheet, said hand tool |
including a housing hair_ing abase plate and‘ me'ab_s fof depiéyiﬁg a spacer sirip onto
| the glass sheet, an adjustable guide pléte having rollers and being coupled with the
.. base plate for increasing or decreasing a distance from-an edge of said glass sheet tp
15 said means for deploying a spacer strip, and notching means for notching said Vspacer
strip, applying said spacer étﬁp foa ﬁrst-_edge of a top face of said glasé sheef; o _
setfing a distancé from the edgé of the glass sheet at which said spacer strip vﬁll
be dep!éye‘d; |
notching said spacer strip with said hand tool when said spacer strip reaches a
20 first corner of said glass sheet; ' '
. applying said spacer strip toa second edge of said glass sheef;
notching said spacer strip with said hand tool when said spéqer strip reaches @
| éecond éomer of -s'aid glass shéet; ' |
- applying said spacer SMp to a third edge of said glass sheet;

25 potching said spacer strip with said hand toof when said spacer strip reaches a
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setting a distance fromthe edge of the glass sheet at which said spacer
strip will be depl oyed,; : not ching said spacer strip with said
hand t ool when said spacer strip reaches a 20 first corner of said glass
sheet; applying said spacer strip to a second edge of said glass sheet;

not chi ng said spacer strip wth said hand tool when said spacer strip
reaches a second corner of said glass sheet; applying said spacer strip to
a third edge of said glass sheet; 25notching said spacer strip with said
hand tool when said spacer strip reaches a third corner of said glass

sheet appl ygﬂﬂﬁﬁf&’oﬁ%@w%ﬁ@ﬁf) to a forth edge of said glass sheet; and
S

cutting sai pacer I n -anot her aspect of the invention, there

i's provided a ”%tpbgﬂgsaa saeeeatﬁbwafarﬂaéd@é%\'@é@ea@ae& asgenbl y,
conpri sing steps: of using a hand tool for applying a spacer strip

al ong a gl ass nggip, sSdghddagpt ool including nmeans for depl oying a spacer
strip onto the glass sheet, adjustable gui de neans for increasing or

decreasing a di shammg‘rragﬁbanofedgemoéntml dhegé ds prodidel aamethsdifdr neans f or
ans for. .not chi ng sai d spacer strip

depl t
aﬁg gylt 2?92??%@&@?@%?%3& %S? ﬂgﬁ gﬁJ%POQP{'%{E%%tS P¥Rer et o, _capabl e of

proj ect! ng fir Stus?n%da hand tool for applymg a spacer strip along a glass sheef, ‘said hand tool

including means for dep[oymg a spacer stnp onto the glass sheet, ad;ustabie guide

nmeans for increasing or decreasing a d_(stance ﬁ_'om an edge of sal_a glass sheet and
i rsald raeans for deploymg a spacer sirip, noichirig means fcr notching said spacer sitip

and a fargeting system located inside or attached thereto, capable of prOjectlng first and

" eecond l'ig-ht indicators', applying said spacer strip fo a first edge of a top face of sa;d
i ) glass sheet

notchmg said spacer smp wsth said hand tool when said spacer strip reaches &

 first corner of said glass shest;
applymg said spacer sfrip to a second edge of said g!ess sheet;

notch!ng said spacer strip with said hand tool when said spacer strip reaches a

second corner of said glass sheef;
applying said spacer strip o a third edge of said glass sheet;

notching sald spacer strip with said hand tool when sald spacer sirip reaches a

third corner of said glass sheet

applying said spacer s’mp fo a forth edge of said glass sheet; and

_ cutting said spacer strip:
said method further comprssmg steps of:

|dent|fymg when said spacer stip reaches said ﬁrst cormer of $aid glass sheet

h  from said first iight--mdlcaton
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second light indicators, applying said spacer strip to a first edge of a
top face of said glass sheet; notching said spacer strip with said hand

t ool when said spacer strip reaches a first corner of said glass sheet;
appl yiing said spacer strip to a second edge of said glass sheet _
notching said spacer strip with said hand tool when said spacer strip
reaches a second comer of said glass sheet; applying said spacer strip to
a third edge of said glass sheet; notching said spacer st;ip mgthlsald
hand tool when sajd spacer strip reaches a third corner of said glass
sheet; applyi ng FErHOChig spidspacss strip. ideniilyinga piyelinggrosiian at whigk o pivetet : and

cutti i i p:. saj met hod further conprising steps of:
cutt I ng sg ! dsa%%%ggér s?r}prelbgut Sa?d fgrst comer; and P g P

| pivoting said spacer strip about said first comer before applying said spacer strip
~ to said second edge; -
o wharein the identifying the comer, ide__htifying the pivoting position and pivoting
-‘ s;eps'a_re performed at a plurality of comers of said glass sheet;
| ﬁherein said identifying step includ_eé aligning saidrfirst indicator light with an
edge 6f said glass sheet; and _ | . |
wherein ident_ifying a-pivotingpositiron at which to pivot said spacer strip aboizt
said first comer includes éligniﬁg said second light indicator with an edge of said glass

sheef,

in one embodiment of thé presenf invention, there -is provided a hand
apijCatiqn ool for applying a strip of 'mateﬁai toa surfaoe of a glass sheet or
other member adjacent to the peﬁphery thereof wherein the strip df matetial may
* be re-positioned if ﬁecessary. | - |
in yet another embodiment of the present invention, a ﬁand application
tool is provided having a guideway fonned\ by a series of pins and roflers to
enable the enable tﬁe precise deployment along the_glas:s sheet periphery,
formation of comers in the-sealant spacer- sirip, provide cqhsistent down-
' pressﬂre_for caontacting the sirip on the glass shest and providing a 'me‘ans for
easier for ‘re-posiﬁor.aing of sealant Spacér strip improperly deployed on the glass
‘ .éhe_et.
It is yet anothel; gbject of the pré_sent invention to provide a ggic_!e plate
énd associated guide roliers for varying the distance between the edges of the

- gtass members and the sealant/spacer strip. -
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i dentifying when said spacer strip reaches said first corner of said glass

sheet fromsaid first |ight indicator, after notching said spacer
strip, identifying a pivoting position at which to pivot said spacer strip
about said first corner; and pi voting said spacer strip about said

first corner before applylng sai d spacer strip to said second edge;
wherein the identifying the corner, .identifying the pivoting position and
pivoting steps are perforned at a pIurallty of corners of said glass sheet
wherein said identifying step includes aligning said first indicator |ight
with an edge of said glass sheet; and wherein identifying a pivoting
position at which to pi vot said spacer strip about said first corner

i ncl udes aligning s econd %}ﬁ i ndi cator with an edge .of ,said gl ass
sheet . I'n oné % PrrRoIRCt gt w€$§¢€¥%ﬁ@nﬁﬁwgﬂ@¢emaQ@%@#% P provi ded -

a hand application t f,or r of materi al a surface of a
gl ass sheet os “Bihel ?F@HB@P aa@'Ftﬁﬁlﬁﬁ%mﬁ?S F@rﬁ%@?‘?"l‘?@fag?o‘fa"’(fﬂ%r ein the
strip of mate ere sitioned if necessary. i n yet another
embodi nent ofﬁwﬂ"l'esggyosrgﬁ'fgesﬁgg‘?ﬁlﬁ%ﬁpacﬁ $%hd application tool is.provided
having a guideway fornmed by a series of pins and rollers to enabl e the
enabl e the precise depl oyment along the glass sheet periphery, formation
of corners in the- seal ant spacer strip, provide consistent downs pressure
for contacting the strip on the glass sheet and providing a neans for
easier for re-positioning of sealant spacer strip inproperly deployed on

t he gl ass sheet. It is yet another object of the present invention to
provi de a guide plate and associated guide rollers for varying the

di stance between the edges of the glass nenbers and the sealant/spacer
strip.
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It is a further object of the present invention to provide an adjustable
down pressure roller and an adjustable front positioning roller to
accomodat e varyi ng thicknesses or gauges of seal ant spacer strip.

I n anot her enbodi nent, a targeting systemis provi ded which is capabl e of
proj ecting an |nd|cator light to aid the user in determ ning vwhere the
seal ant spacer strip should be turned to forma corner and/or notched for
cornering.. In yet anot her enbodi ment, a cutting nechanismis provided
for_notching or cutting the sealant spacer strip in order to form corners.
QG her objects and the further scope of applicability of the present

i nvention w-ll becone apparent fromthe detail ed description given

Geser i on, whi 1 o 1 AR RGCTELR Srprh MR L ARV BBR, o
gi ven by way Of {)ﬁ‘eﬁ% %Hh@&t&’r’ﬂgxu Sé:('.i“ﬁ"t% u"s% M%e’te%ﬁ:m mgeeﬁleas%?bgcecone

m)dlflcatlonsvm prrit scope o I nvéntion

apparent t0 1 hgsg.skid éh%aplbetarnsd i @%rﬁeﬁanaﬁig%neﬁo%ﬁ%m@ﬁ DRAW NGS

FIG 1is side vatlon View s OWI ng an enbodi-nent of the present 15

erk] abye "8 IR ARAMSEARRI S St lpanainal hosy!| oncd on
1 , 75 ar cuﬁmg the sealant spacer strip in ordear to form corners, :
Other objects and the further scope of appi:cab‘ilrty of ihe present
| invention will become apparent from the detailed descrrpt:on given heremafter. it
‘shouid be undem{odd, however, that thi§ detaifed deécription. while indicating
ﬁrefe}red embodiments of the invention, is given by way of fiustration only, since
10 - varic:usphanﬁés and modifications within the spirit and scope of the invention

will become appareﬁt to those sk_i!led in -the art,

BRIEF DESCRIPTION OF THE DR.AWINGS‘
- FIG. 1is side elevational vie\-m showing an embodiment of the present
. 15 “invention during the'app'licaﬁon of a sfrip on a glass sheet _pbsiﬁoned'bn a work
| - tébie;
- FlG.2isa fop perspective vieﬁécf the embodiment of FIG. 1;
_FIG. 3 is a side view of the front portion of the embodiment of FIG. 1;
FIG. 4 is another-side view of the front poriion of the embodiﬁxent of FIG.
o | |
FIG.5 fs a front view of the housing of the embodirment af FIG.; and
FIG: 6 is a view of the uhdersfde of the housing of the embodiment of

FIGA.



FIG 3 is a side view of the front portion of the enbodinent of FIG 'I;
FIG 4 is -another side view of the front portion of the enbodi nent of FIG
20 1; FIG 5 is a front view of the housing of the enbodi ment of FIG 1;
and FIG 6 is a view of the underside of the housing of ‘the enbodi nent of
FIG 1. DETAI LED DESCRI PTI ON Referring now to the draw ngs,
in Figure 1, there is shown a work table 10 having a gl ass sheet 12 placed
on it so that an seal ant spacer strip 14 may be |l aid along the peripheral
edge of the glass sheet 12 by a hand 5 application tool 16 of the

“invention. A second glass sheet

as seen

pr esent

I's then subsequently placed on the top

surface .of the seal ant spacer strip 14 to forman insul ating glass unit

The hand appl i cat%%mf_gg%gggg%[é@e present invention,

("aJ).

general |y denoted as 16, has a

nnected at one end to a housing

20 Tand at an 10 oppas} Qo & AMang SosWIna 1 2ore sl Suppor t

22 is in turn connecte

est seen |

to a base p

Figures 2, 3 ahse4p hdlind Qanaﬁyqné& 1% B%c&f&?it B %@ar?éea%.@e&@e; &rip e

support 22,

t he base platé

as a base plate bracket

plate bracket 2§ pBYaileadid itﬁéegeﬁr?ﬂﬁah@%i@%e 1R 3l8s 2fte@S12 blSa FRRAT

conponent -or. nay be integral wt e base pl ate bracket 26,s
5 . application tool 16 of the present invention. A second glass sheset is then

10

15 -

20

' subsequenﬂy placed on the top- surface of the sealant spacer strip 14 % form an
insulafing giaés unit (iGU™). -

"The hand application tool 16 of the present invention, generally denoted

“-as 16, has a handle 18 connected at one end to a housing 20-and at an

opposing -end t0 a handle support 22, The handle support 22 is in tum
connected to a base piate‘ 244 As can be.best seen in Figures 2, 3 and 4; at the

end of the base plate 24, opposits the handle support 22, the base plate has a

base plate bracket 26.

The base platé brackst 26 may be affixed fo the base plate 24 as a
separate component or may be integral_with . The base plate bracket 26,as
iliustrated, generally has a lower portion connected tor the base piate 24 and a

top pdrtion affixed to and supporting the housing 20. In this manner, these

- components form a frame for the hand application tool 16.

At end of the handle 18 opposite the housing 20 is an air inlet nozzle 28
capable of being connected fo a source of forced air such as an air hose for

aclivating a outling mechanism. Of course, one of skill in the art will readily

n
handl. e
The base

ate

appreciate that -any number of other electro-mechanical mechanisms may be

used to drive the cutting mechanism. Also, not iflustrated, but located in the

N  vicinity of the air inlet nozze 28 is a power coupling so that a power shpply may

25

be connected io the hand application tool 16.



illustrated, generally has a | ower portion connected to the base plate 24
and a top portion affixed to and supporting the housing 20. In this
manner, these conponents forma frame for the hand application tool 16.
At end of the handle 18 opposite the housing 20 is an air inlet nozzle 28
20 capabl e of being connected to a source of forced air such as an-air
hose for activating a cutting nechanism O course, one of skill in the
art will readily appreciate that any nunber of other el ectro-nmechanical
mechani snms nmay be used to drive the cutting nechanism Also, not
illustrated, but located in the vicinity of the air inlet nozzle 28 is a_
power coupling-so that a power supply may 25 be connected to the hand

application tool 16he hand appiddien RN 96 ARPhLIseAds &RolleRO Guidbs RAmspiRs fer | es of
rollers, guides and pins for deploying and positioning seal ant spacer

strip 14 onto gbRAsinddRGositidhing sBBlahtpabs sEREMA dnfb FTh@Uheed 12aAkkamt ol | er

30 is nounted on an axle of the base plate 24 so that the front roller 30
is freely rot ab@béd: inlFeute 3, Agroaxbsr 3035 Raihititorb&eadd of the Fasglplais24 and 4,
on the opposing side of the base plate 24 is |ocated a second, - ‘
correspondi.ng &d that tHeGloheiolld38.is frisan totataié ebouB @, aXld. ks tdarsbecsagntier part, i s
nmounted on an axle |ocated on the base plate 24 and is |ikew se freely
rot at abl e abouFigines 1raad geot the epposing. sidesof dlanbaab plaidhdd béshtedeasecom, Fi gure 1,
a set of rear rollers 32, 32a is also provided. These rollers are al so
mount ed on an extespatdingdivatrolen 30ae Fiodt tollercilnl Bedts Zounterpart, i§ monete@nbodi ment
. of the present invention, the hand application tool 16 al so has a series
of guide rol | eprsaBaxie Bgateshdn Hhe bese platecd andiis thewisamegly rafatebie agaut de pl at e
'56. As seen in Figures 1 and 2, a front guide roller is attached to the
front of the gigeRstys ale Ascaraie bhbedt seplt indiguae T.rdpetaf 16 rligs 3 eel y
rotate about. an 15 axle. As illustrated, the front guide roller 36 is
ori ent éd- hor i z&Agtiaelsq providad.i These pliplsarg aige meuniedon phade Aégchadbiodis t he
front. guide roller 36 rotates in the plane perpendicular to the plane of
rotation of9tH@ePEiR2and rear rollers 30, 30a and 32, 32a. Besides the

SR AG W W TR A S T T L
o also has a series of guide rollers 36, 38 and 40 oriented horizontally to the guide
plate 56. As-seen in Figures 1 and 2, a front guide roller is attached to the front
~ of the guide plate 56, and the frdnt'guidé roller 36 may freely rotate about an
15 axle. As illusirated, the front guide roller 36 is oriented horizontally ;elativéiao the
base plate. In other worﬁs, the front guide roller 36 rotates in the plané-
berpendicular to the plane of rotation of the front and rear roliers 30, 30a and 32,
' 32a. Besides the front guide roller 36, a middle_guide roller 38 and a rear guide
 roller 40-may be prbvided._ At least {lﬂo guide rqllers are used for ensuring
-20 proper contacf and spacing between the hand application tool 16 and the edge
of the glass shest 12. The middie guide roller 38 can be:best seen in Figures 5
- ,"?‘“d 8. fhe rear guide rolfér 40 can be seen in Figure 2 and is located toﬁ.rards
the back edge of the guide plate 56, which in turn is attached to the base plate

24. These rollers determine the position.of _the tool refative to the glass sheets.



20 proper contact and spaci ng between the hand application tool 16 and the
edge of the glass sheet 12. The mi ddie guide roller 38 can be best seen in
Figures 5 and 6. The rear guide roller 40 can be seen in Figure 2 and is

| ocated towards the back edge of the guide plate 66, which in turn is
attached to the base plate 24. These rollers determne the position of the
tool relative to the glass sheets. As illustrated in Figures 5 and
6, the hand application tool 16 can also include a series of positioning
pins 42, 42a, and 43 attached to the housing and extendi ng downward so
that the pins are oriented generally vertically. In one enbodi nent, the
pins 42, 42a and 43 are attached to the housing and can freely 5 rotate.

Addi tionally, the .pAgﬁgius%%dh@ FRAGRSEhd'b! e hafb 8EMRatth BAI16MBHIfsghat er i al
of varying thickness for accomiodati ng seal ant spacer strips of differing

t hi ckness. Thusncidda@ RiieSordBsitidhidy pidlaz 3oa,1AE 40 QkcHRE eSHYhBudigf 4RI 52 and
front positioning roller 34 forma guideway for the accurate and -

consi stent deplegisiming deinidRe s Gk @t pisParesieatet igenddlly VonRalui Bty enabl es
the user to turn the hand 10 application tool 16 when depl oyi ng seal ant

spacer. strip f@mbbligiefasy pine4Rpddacmnddl poaitehal Mithidhoushd andtanifieelyl t al so
allows the user to renove the hand application tool 16 fromthe seal ant

spacér strip anstaieeApditinaiho thegfrad @intbe spemsed with niskeasofpelyeesamyterigihi ch i s
particularly advantageous when the user is only partially finished.
depl oyi ng t he sf niapyingGhitlmerss eloy , actdrembdatioly sgeplanic apagen stipsl ofldifferalg be 15
easily re-positioned on a seal ant spacer strip already adhered to the
gl ass sheet 12 thicknédsniTshs, dieppios/4h g2e brd 43.rthgpdeawdpresaure nolipr SR @nd fremtl at i ng
glass uni-t. ‘As can also be seen in Figure 5 is the cutting mechani smof an
embodi ment of phaitigaingselier 34 e ALGewaY far Baeceamie dndeasistenttiepioymnentng
mechani sm conpri ses a bl ade 44 capabl e of back and forth novenent _
general |y 20 p&f#eiseslant spacgesigp 44s Thaguidevigy enpblas Measet toiwp thehaside gui de
46 and contacting with - o L : ‘
, ' _application ool 16 when deploying sealant spacer strip for the easy formation of
corners within the stiip. [t also allows the user fo remove the hand appii{:eition. :
tool 16 from the sealant‘- spacer sirip and re-position seaélaat' spacer strip as
necessary, which is parficularly adﬁntagwus when the user is only partially
finished deploying the strip. Conversely, the hand applicafion fool 46 can be
- 156  easily re-positioned on a sealant spacer strip already adhered t‘o_the glass sheet
- 12to finish deploying the strip and forming the insulating glass unit.

As can also be seen in Figure 5 is the cufting mechanism of an
embodiment of the present invenfion. In one embodiment, the cutfing
mecﬁanism comprises a blade 44 capable of back afnd forth movemeni_ generally

20  parallel to the glass sheet 12 within a slof or blade guide 46 and contacting with
an anvil 48. The cutting mechanism can be activated by a blade adlivation knob
or button' 50 powered by the -air supply or any other known meéns for
reciprocating a blade. The cutfing mechanism may also have different cut depth
acfivation butfons.; In this embodiment, for instance, by activating the first

- 25 'activaticn hutfon, tﬁe sealant spacer strip 145 notched so that it can be bentto -
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an anvil 48. The cutting nechani smcan be activated by a bl ade acti vation
knob or button 50 powered by the -air supply or any other known neans for
reci procating a blade. The cutting nechani sm may al so have different cut
depth activation buttons.: In this enbodinent, for instance, by activating
the first 25 activation button, the seal ant spacer ship 14 is notched so
that it can be bent to forma corner. It is notched by partially cutting
into the seal ant spacer strip 14. In this case, the cuffing bl ade 44 stops
short of the anvil. lithe second activation button is activated, the
cutting blade 44 extends further to totally cut off the sealant spacer
strip-14. This cut is performed at the final corner of the insulating 5
glass unit to ¢gmH d i al ant a SEL B To
further aid in the iﬁroﬁﬁ%ﬁ*%&?%a@%gfgﬁ@ '@%é@%g&ﬁ‘? gﬁélc%l:grinéé}%ne

enbodi ment t he [dRGasH Plel ctifihé R4S 29 btofBihorlb PelaRGl YdBe SedAMBRARSSUT €
‘roller 52 for placing pressure on the sealant- -spacer strip 14 during

di spensi-ng. As ok Bechees, e Eitthy Bedes 4amskehds fuRReCRWBtI @HSHT Gl Ol | er 52
~rotates on an axle 10 partially contained within a slot in the underside
of the housi ngsedlintsghoanstrip P ERELER is' ffbeiedBR tHeGRAtoRRY bf tAE inkligtingr evi ously
descri bed gui deway. The adjustable axle or shalt is ultimtely connected
to a down- pbesglaseunitdd tampiciel fersdyment ofthotedtadt spByertstipniang t he down- pressure
‘rol | er -adj ust nent knob, the down-pressure roller 52 nay be noved up or
down within the dovin-iwiessidrie i deplbyreant oh therseblablspatérestdovis,- prapesur e
roller s spring |l oaded so small variations in seal ant spacer strip height
can be nai nt ai eebodihetit hekwagdiapglication tholummp pide rcleds ardowormprédsaresrelidrant

spacer ‘strip generally uniform In operation, the down-pressure roller
exerts pressure Bapietieg wessusmn bp sealantspadepstiz 14 during ldispensing. tAs ashe gl ass
sheet .12. : . ‘ ' -

he seen in Figures 3 and 5, the down-pressure roller 52 rotates on an axie

'_!O ﬁarﬁaﬂy oo_ntainec_! within a slot in the underside of the housiqg. The down--

E pressure‘ rofler 52 forms part of the previously desciibed .guideway. T.hé

 adjustable axle or shaft is ulfimately connected to a (é;)um-pri'essure roller

adjustment knob 54. By tumning the down-pressurs rolfer adjustment' knah, the

down-pressure roller 52 may be moved up or down within the down-pressure

15 roller channel 52. The doiun~pressure rollet_'. is sﬁﬁng loaded so small variations

in sealant spacer strip height can be maintained while keepipg the do_\l.vnward

pressure on the sealant spacer strip generally uniform. {n operation, the down-

pressura roller éxert_s pressure on the sealant spacer strip 14 fo adhere it fo the

| ghsssheétTQ.

20 To further aid in the positidning and deployment of the sealant Qpacér

sirip, the hand applicafion tool may also include an adjustable ;;;uide plate 56 1o
p_roxfide a means for iéying the sealant spaﬁer strip a proper distance from the -
edge of the glass sheef. By maintaining contact betwgen the edge of the guide -

roliers 36, 38-and 40_ of the guide plate 56 and the glass sheet 12, the user is



20To further aid in the positioning and depl oynent of the seal ant spacer
strip, the hand application tool may also include an adjustabl e guide
plate 56 to provide a neans for laying the seal ant spacer strip a proper
distance fromthe edge of the glass sheet. By nmintaining contact between
the edge of the guide rollers 36, 38 and 40 of the guide plate 56 and the
gl ass sheet 12, the user is able to control-the proper spacing of the
seal ant spacer strip fromthe edge or periphery of the glass sheet In
order to adjust the guide rollers 36, 38, and 40, the guide plate
attachnment screws 58, 58a are | oosened. Then the guide plate adjustnent
knob 5 60 is turned to nove the guide plate back and forth across the

cont act the ol A0k ‘AR ot Rt deiSontth SRebC 0 e BT

spacer strip is af”g i esired |l ocation on the glass sheet 12.
Once the desir pgg(’f?‘%ﬁf&?&s%&?ai-ned, the screws 58, 58a are tightened to

fix the guide pl at g, 30} f PhRGE GRTChidE BURTSA 0 lork R Mo iRl bicS PaCeT

strip may proceed. At't o the ont of the housing i's a front

posi 1101 NG 1 Ob2hrdfhsclfbs 8R0SO BLGERI, Théh thé bidd pRlbAstindrt @idpes 1 and

2, the front positioning roller 34 can be attached to the housing via an

adj ust.abl e - gt t g§ AEALd BncvH EE GidPplSB RN d B dorddd the Bt surtbed dfe screw
or bolt - is Toosened, the front positioning rolier 34 can 15 be slidably

moved within aihgltate fhte GHE AveLgilidh folkers B! SEmRIicofidet tha RsS Sietiesatr ed
hei ght for the front positioning roller 34 is found, the screw or bolt can

~ be tightened tmefddeitdd @Siaiceysocthgade sehRnOsaesr ship appliaf atthe dasitledchnent .
O course, one of skill inthe art will readily appreciate that other .

types of att aciooatiohon theafiasashasv1adDuss therdesict] pbiitorhie atdited) thet domwhr ont
positioning roller may be used_ 20 The hand application tool 16 of the
present inventifridaaye ightameth & fx thet guidpepiptedhtsy plaemnabd dapleyrient obthaser where
t he seal ant spacer strip t4 nust be notched and where to formcorners. The
t argeti ng 3§ st sxlambgpacaspipirsawy moeett. of | aser ports 64, 64a powered by a-
| aser or lasers 66. As can be further seen, the laser 66 is activated by a
| aser control swi t &Hadhed toBfe &ontiof die haysingés Tt peditiopliggoller 8h BEnet he | aser
68 is turned on and |ight indicator beans are sent out their
e -embodiment, as fllustrated in Figures 1 and 2, the front positioning roller 34 can
be attached fo the housing via an adjustable attachment 62 such as a screw or
bolt ih a slot. If the screw or bolt is loosened, the front positioning roller 34 can
15 be sfidably moved within a slot or groove in the attachment 62. Once the desired
" height for-the font ‘positioning roller 34 is found, the -screw or bolt- can be
_tightened to frictionally engage the outer surféce' of the atfachment. .Of course,
one of skill in the arf will readily appreciate that other types of attachments that
allow adjustment of the height of the front positioning roller may be used. -
_ '20 - The hand application tool 16 of the present invention may also have a
fargeting system to alert the user where the sealant spacer strip 4 must be
- noiched and whére to form comers. The targeting system may comprise a set
of laser ports 64, 64a powered by a laser or lasers 66. As can be further seen,

the laser 86 is activated by a laser control swifch 68, By activating the confrol

25  switch 68, the faser 68 is tumed on and light indicator beams are sent out their

g



respective |l aser ports 64, 64a to project an indicating spot at sone

di stance fromthe hand application tool 16 that is easily seen by the
operator. Besides |asers, any other known optical beam may be used for

this purpose. In operation, the sealant spacer strip 14 is applied to the .
top face of the 6 glass sheet 12 by inserting the strip 14 underneath the
front positioning roller 34 and between the positioning pins 42, 42a and
43 to contact the down-pressure roller 52. The user then rolls the hand
toll along the work table supported by the front and back rollers 30, 30a
and 32, 32a with the guide rollers 36, 38, and 40 engagi ng the side of the
gl ass sheet. The user holds the seal ant spacer strip 14 10 to be depl oyed

above and in fr@especiVe ikdte pb@obs, 562 EoprbjbétanidiRatpotsdaaR dtadkdfomeal ant
spacer strip 14 engages the front positioning roller 34. As the seal ant

spacer strip l4theSactegipiosgidn tdot 16 thapisicdely sbén biBe RPSItdroBesgebdss, 42, 42a
and 43 laterally and front positioning roller 34 vertically, noves through
t he gui deway amehywdirer kreadnloptiesh besge maly be usalfoethis psipuse rol l er 52, which
serves to apply a 15 pressure on the seal ant spacer strip 14 to secure it
to the glass 'sheet MhzZperation, the Féadart apapet siig 14 yssappiiedid thagor faes oistes t o

wat ch the indicator lights projected fromthe |aser ports 64, 64a to

det er ni'ne when dlass shegid2 Ay piseding therstip®l undermaalh teetiti@dsionigroer 34nd t he
seal ant spacer -strip 14 needs to be notched and then where the hand

appl i cati on t ocind bstweee e prsitioning GRS 2. HRa/a1detB tozoniant e ldewn-pwesdss t he
first laser port 64 projects an indicator |light beamthat is easily

vi ewabl e by t hdolgsas- Ths useoiier rdls fhechanditall alongiike wakitahie sunsagesibydbe i p 14
shoul d be notcﬁgd. The user aligns the first indicator light with the edge
of the gl ass sh@ByanfbackiaignsfidyS0manchag3da yith fheeguidsy iolisrs 88, 38, aed 40 degr ees,
and Then a_ctivates,tr{g%q tt‘j#% |bI ade activation button 50 to notch the
seal ant spacer 8§39 BB599 0F g glagg gheet nHie YR ddsiihe seris seaser stdutd on t ool

16 al or'lg ! hl% S%’l & Ia;[aplésgpeg%%cr)ve and in front of the tool 16 so that the top surface of the
sga’ta_nt spacer strip 14 éngages the ijmnt poéitioning rolier 34. As the sealant
s’pacér strip 14 is deployed, it is guided by the positioning pins,?iz, 42a and 43
laterally and front positioning rolter 34 verfically, move-s'through the guidewéy
and verticaliy'engéges Ithe down-pressﬁre roller 52, which serves fo apply a

: 15 pressl:re on the sealant spacer strip 14 fo secure it o the glass sheet 12.

_The fargeting system allows ihe uéer fo watch the indicator lights
ﬁrojected from the leser ports 64, 64a to determine when the hand application
tool 18 has réached a comer aﬁ_d the sealant spacer sirip 14 needs fo be
nofched and then Where the hand appii'catidﬂ tool 'f6 needs be tumed or pivoted.

20 . In other words, the first laser port 64 projects aﬁ indicator fight beam that is
éasily viQWabié by the usef to show the user where the sealant spacer strip 'll4
should be nofched. The user ali-gns the first indicator light with the edge of the h
glass shéet 12, prbvided the anglé .of the corner is ninety degrees, and then
activates the cutfing _h!éde activation button 50 to nofch the sealant spacer strip

25  14. The user then moves the hand application tool 16 along the sealant spacer

S ig



strip 14 until the second indicator |ight beamfromthe second.l.aser port
64a aligns with the edge of the glass sheet 12. At this point, the
centerline of the down-pressure roller 52 will be imediately above the
notch. The user pivots the hand application tool 16 about this the
centerline of down-pressure roller 52 5 to forma corner in the seal ant
spacer strip 14. The process is then repeated for the next side of the
gl ass sheet .’ -While in accordance with the patent statutes, the best
node and preferred enbodi mnent has been set forth, the scope of the
invention is not limted thereto, but rather by the scope of the attached
clai ns. - Al though.the invention has been 10 descri bed above in relation to
specific fornms, it should be evident to the persons skilled in the ad that
it may be nodi siipdidawii der sevend indicgtar light beamyfomafie sisond Eseroporb8dd i ni t ed
ininterpretation, except by the terns of the followi ng clains, CLAI M
1. A et hod f or ahgnseyithl the gdamof the lass elipeg1ds S\t &¥s baipl Jhe ceoigginesi iy st eps
of : .using a hand tool for applying a spacer strig al ong_a gl ass -
sheet, said haﬁaw-a@rssqrﬂéqﬂ@aﬁ%@ﬂi'atmﬁquﬁge%aWﬁ@h%ﬂﬁa%e % 4P%E PARE neans

r strip onto,the glass sheet, an adjustabl e guide

for depl oyin spacer ¢ X [

pl at e Iﬁaviylnggr % r%ng agpitgating e 1@&95‘1‘*&‘385{]%??“?9?1@983%”@'3?%“9 Beri¥er easi ng
d i i st f d . sai | a heet t i.d

For “dept oyi g B Bisha apes ity S<ial Saternig indlh Sears HOEEPRGELATd spacer

. strip, applying said. er str to a first edge of a top face of said
. gl ass sheet; g]enextsséfe{)q?ﬁbe%asaisb%&nce fromthe edge of the glass sheet at

‘whi ch said spacer i é '%oéﬁgﬁ ot tgm‘ id.spacer strip
with said hand .t ooI%{"\y/'\lﬁgnn&d"sc %dap‘%p‘ﬁ%e © é Il St reac ggae (ig}%sa?'a&r)erf%e -of said
| gl ass s heet ; embodiment has been set forth, the scope of the invention is not limited thereto,
but rather by the scope of the atiached claims. Although the invention has been
10  described above in refation to specific forms, it should be avident to the personis

skilfled in the art that it may be modrﬁed and defined in various ways and should

- not be limited in iﬁterpretaﬁoh, except by the terms of the following claims.
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, applying said spacer strip to a second edge of said glass sheet;

not chi ng said spacer strip with said hand tool when said spacer strip
reaches a second corner of said glass sheet; applying said spacer strip to
a third edge of said glass sheet; not chi ng said spacer strip with
said hand tool when said spacer strip reaches a third corner of said glass
sheet; applying said spacer strip to a forth edge of said gl ass sheet; and
cutting said spacer strip. 2. The nethod of claim1l1l, wherein said
hand tool further conprises a targeting system|ocated inside or attached
t heret o, capable of projecting a light indicator, said nethod further
conprising a step of: | denti fyi ng when said spacer strip reaches
said first corner of said glass sheet fromsaid |light indicator. 3.
The nethod of claim1 or 2, wherein said hand tool further conprises a
targeting systemlocated inside or attached thereto, capable of projecting
first and second light indicators, and said nethod further conprising
steps of: - identifying when said spacer strip reaches said first
corner of said glass sheet from saicgafmgst |ight indicator,;

-

1. B A method for assembling an insulated giass aésembly, comprising steps oft
using a hand toof for applying a épacer strip along a glass sheet, said hand too!
‘including a housing having a base plate and meané for Gepldying a spacer strip opto
the glass sheet, an adjﬁstablé guide pléte having rollers and being coupled with the
base plate for increasing or decreasing a distance from an edge of said glass sheet fo
‘said means fardeploying a Vspécer sfn‘p, ahd notching means for nofching éaidispacer
strip, applying said spacer sfrip o a first edge df a top face of said glass sheef; -
seﬁing a dfs;ancé from the edge of the giasé sheet at which éaid spacer strip wil
be depléyed;
notching said spécer étﬁp with said hand tool when said spacer strip réaches a
- first comer of séid glass sheet; |
. applying said spacer strip fo a second edge_of‘said glass sheei:_'
notching said spécer strip with said hand tool when said spa;qer strip reaches a
| 5'eCor1d bomer of said glass shéet; ' |
_applying said spacer étrip to a third edge of said glass sheet;
'nbtqhing said spacer strip with said hand .tout when said spacer 'strip reaches a
third corner of said glass sheel; | |
‘ applying said spacer strip fo a forth 'édge of said glass sﬁeet; and -

cuiting said spacer strip.
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after notchi hg sai d spacer strip, identifying a pivoting position at which

to pivot said spacer strip about said first corner; and . - pi voting
sai d spacer strip about said first corner before applying said spacer
strip to said second edge. 4. The nmethod of claim 3. wherein the

identifying the corner, identifying the pivoting position and pivoting
steps are perfornmed at a plurality of corners of said glass sheet.
5. The method of claim4, wherein said identifying step includes aligning
said first indicator light with an edge of said glass sheet. 6. The
met hod of claim4, wherein identifying a pivoting position at which to
pi vot said spacer strip about said first corner includes aligning said
second light indicator with an edge of said glass sheet. - 7. The -
met hod of any one of clainms.1 to 6, wherein said hand tool further
conprises guide rollers for engaging with said glass sheet and for
~engaging with a work.table, and said nethod conprises placing said glass
sheet onto the work table and engagi ng sai.d hand tool with said glass
sheet and said work table. 8. A nethod for assenbling aninsulated
gl ass assenbly, Zonpihematodrépeimpt.wherein saidfagnddoe] heHCRIBRISCE 8r  appl yi ng
a spacer stripalong a glass sheet, said hand tool including neans for
depl oyi ng aT@S&‘iﬂ@ﬁ@ﬁm%@?ﬂdd“%‘@f@ﬁa%’?dém@?g capable of %'19!9&“’{%‘?‘ ¥t veans for
i ncreasing or_decreasing a_ distance froman_edge of said glass sheet and
sai d ‘means ﬂ’lﬂ‘ca%rpﬁa@fﬂﬂ&céf"gb%@ﬁ‘%ﬁw BsteR&chi ng means: for not chi ng said
spacer strip and a targeting, system]ocated i.nside or att.ached thereto,
capabl e of proj é@?ﬂtrﬁﬁ'ggﬁﬁegtsggﬁﬂacﬁghﬁﬁﬁaqth?@ﬁﬂ’d ﬁrﬁgqo%rg?gglgggﬁ et said
spacer stri R_Oto % .f‘Lr,sJ. ?dge of a top face of said o -

: m said light indicator: 7

7 3. The method of claim 1 or 2, wherein said hand tool further compﬁses a
targetiné system located ihside ar attached th éreto,r capable of projecting first and
second light indicators, and said imethod further comprising steps of:

identifying wﬁen said spacer strip reaches ‘said first comer of said glass sheet
from sald first light indicator;
after notching said spacer strip, idéntifying a pivoting position at which to pivot
said spécer strip about said first coner; and— ‘ | '
" pivoling said spacer stip about said first comer before applying said spacer strip

to said second edge.
4. The method of claim 3, wherein the identifying the comer, identifying the

pivoting position and pivoting steps are pesformed at a plurality of corners of said glasé

~ sheet.
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gl ass sheet; not chi ng said spacer snip with said hand tool when
said spacer strip reaches a first corner of said glass sheet; applying
sai d spacer strip to a second-edge of said glass sheet - - ‘notchlng sai d
spacer strip with said hand tool when said spacer strip reaches a second
corner of said glass sheet; applying said spacer strip to a third edge of
sai d gl ass sheet “notching said spacer strip wth said hand tool when
said spacer strip reaches a third corner of said glass sheet; applying

sai d spacer strip to a forth edge of said glass sheet; and cutting said

spacer strip: said method further conprising steps of: I denti fying
when sai d spacer strip reaches sald first corner of sai d gl ass sheet from

sai d flrst | i ght indicator;

5. The method of claim 4, wherein said identifying step includes aligning said

first indicator fight with an edge of said glass sheet. _

6.  The method of claim 4, wherein identifying a pivating position at which to
pivot said spacer strip about said first corner includes aligning said second light -

indicator with an edge of said glass sheet. -

T The method of any one of claims.1 o 6, wherein said hand fool further
comprises guide rollers for engagmg with said glass sheet and for engagingwitha
‘work table, and said method comprises placing said glass sheet onto the work lable
and engaging said hand fool with said glass shéet and said work fable.

- 8. Amethod for aséembling an insulated glass assembly, comprising steps
of: 7 . | o )

- using a hénd- too_! for applying a spacer strip along a glass sheef, said hand tool
including means for déploying a spacer sﬁp onto the glass sheet, adjustable guide
-means for inc_reasing' or decréasiﬁg é distance flfi)m an edge 6f said glass sheet and
said means for deploying ‘& spacer strip, nptchiqg means for notching séid spacer strip
and a targeting system located insidé or attached -thereto, capable of projecting first and
s;eocnd light indicators, applying said spac;er strip_ to a first edge of & top face of said

) _ glass sheef;
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after notching said spacer strip, identifying a pivoting position at which
to pivot said spacer strip about said first corner; and . pi voti ng
sai d spacer strip about said first corner before applying said spacer
strip to said second edge; : wherein the identifying the corner,

I dentifying the pivoting position and pivoting steps are perforned at a
plurality of corners of said glass sheet; wherein said identifying
step includes aligning said first indicator fight with an edge of said

gl ass sheet; and wherein identifying a pivoting position at which
to pivot said spacer strip about said first corner includes aligning said
second fight indicator with an edge of said gl ass sheet.

n'dtching said spacer strip with said Hand tool when said spacer strip reaches a

first comer' of saiq glass sheet; _ |
applying séid sﬁacer strip to a second edge of said glass sheét
no.td.ﬁng said spacer strip with said hand tool when said spacer strip reachés a |

seéond comer of said glass sheet;
applying said spacer strip o a third edge of said glass s_heet;
ﬁbichfng said spacer strip with said hand tool when said spacer stﬁp reaches a

third corner of said glass sheet;
applying said spacer stip to a forth edge of said glass sheet; and
‘:cutting said spacer strip: o
said metﬁod further comprising steps of:
identifying when said- spacer strip reacheé said first corner of said glass sheet

' from said first light indicator; " |
after notching said spacer strip, identifying a pivoting pbsition at which to pivot
: said spacer strip about said ﬁrsi comer: and
pivoting said spad_er étrip ‘about said first comer before applying said spacer sfrip
- to said second edge; | |
o wherein the identifying the corner, ideﬁtifying- the pivo?:ing position and pivoling
' s.tepsvare performed at a plura_ﬁty of cormers of said glass sheet; '

wherein said idehﬁfying step includes aligning said first indicator light with an

e_dgebf said glass sheet; and
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'_ wherein identifying a pivoting position at which fo pivot said spacer stip about
sald first comer includes aligning said second light indicator with an edge of said glass

sheef,

N |



