17 MAY 2005 BINO2 -1 Two-part Bi nding Adhesive Application in a
Printing/Binding Process FIELD OF THE | NVENTI ON The fol | owi ng |nveanmmy2005
rel ates tomfiche application of a two-part binding adhesive to 5 pages in a
bi ndi ng process. Mire particularly, though not exclusively, the invention
relates to the application of respectin parts of a two-part binding
adhesi ve to opposing surfaces of pages t0 be bound, such that upon

pressi ng those pages together, the two parts of the two- part adhesive

react and set. : volume to be
bound, then to pI a!g’gfphrtﬁ_mq'ﬁggﬁhég%ﬁ%”pﬁaﬁz@a‘a to then
crop one or nore edges of t I!Etthﬁl ind NEhETOBESS t he pages together by
appl ying a bi ndi ng adhesive to an edge of the stack of pages. This is a

time consumpigpanf Tﬁnggnmﬂ ve process. It would be nore efficient to
provi de pre-cut Si ze to print one or both surfaces of

d
each page and t’Bh“pTghQWHg igvertipn 531%\2961 therapjicatipreel 4 v parbbiadise aglbesive to
surfaces dpeofh LRGHINE gﬁfce%dhfﬁgg gém&ﬁﬁﬂﬁ qﬂgusé OE @xggsg@g% th® 1n@81&#{%18rreﬁ{e¥

pl ace the prlnted and pre-qgl ages

adj acent tﬂaéhts@nh@atscm afhretpettine mdheﬁamomandlmdtxﬂ@dhpag@toeq@emg @mﬁchebf | t
woul d al so be rabl.e to ovi de an a arat us an t hod for plying a
first parf? 8% et%“&fﬁ‘fh mpﬁ‘dﬁ’%’d’rﬁﬁﬁ’@s ¥ RAgeHigetasTy eé?voﬂ)ﬁ’gsﬁg e it
passes t hrgughihasipé fRtemdasd 20 the other part of a two-part adhesive to
the other side of those pages as they pass through the printer. OBJECT OF

THE | NVENTI ON | resent venti.on to OVI d t hod
and appar at us flt(t)%é well Eﬁv@gﬂtofp%fﬁﬂ ori‘dmgltlall ARy B’lo ) bgg’ﬁ’gg(il 3% PE%?& élge
be boufd. of the printed pages into a stack, to then crop one or more edges of the stack and to then

bind the pages together by applying a binding adhesive to an edge of the stack of pages.

This is a time consuming and labour-intensive process.

It would be more efficient to provide pre-cut, uniformly sized pages, to print one or
both surfaces of each page and to provide a strip of binding adhesive to one or both surfaces
15 of each page adjacent the edge to be bound, to accurately place the printed and pre-glued
pages in a stack, and to press the pages adjacent the spine so that the adhesive binds the

page edges together.

It would also be desirable to provide an apparatus and method for applying a first
part of a two-part binding adhesive to one side of the page as it passes through a printer and
20  the other part of a two-part adhesive to the other side of those pages as they pass through

the printer.

OBJECT OF THE INVENTION

It is the object of the present invention to provide a method and apparatus for

application of a two-part binding adhesive to pages to be bound.

25 DISCLOSURE OF THE INVENTION

There is disclosed herein an apparatus comprising:

means for supporting and/or conveying a page,



25 D) SCLOSURE OF THE | NVENTI ON There is disclosed herein an appar at us
conprising: neans for supporting and/or conveying a page, 17 MNAY ﬁpﬁﬁ\ 005
BI NO2 - 2- gapd i rst adhesive applicator configured to apply a first pa ‘%F 8
two-part binding adhesive to one side of said page as said page is being
supported and/ or conveyed by said neans, and a second adhesive applicator
configured to apply a second part of th@‘tmn-part 5 bi ndi ng adhesive to

the other side of sajd.page,as said page is Dbei supported and/ or

conveyed by saiatf{rﬁteaz]hgs.l%j?@?%?t%’b? %H@gﬁ%é_ﬁpll@l{é]%mfgét‘é(%’ﬁﬁb&ld@%h as the
adhesi ve iaghépRl th@de sidPoeifd pilelastshid pRAOR Yelnpbuby@tedan@nd cbhry8abishy a
pair of pinch rollers. Preferably a print head is |ocated after the pinch

rol lers. ToFP»&PErably the adhesive applicators are |located after the print

head. Al 't er natis¢ednd adh&ieveadplicdtvecoaiplied 3 Sy akeoh@pad 8dteawerart he print
head. _Preferably the a heﬁ%ve aﬁf%hﬁators ar.e a&ﬁyadth adhes

appl i cat oP@dingRdbesiya g e OHer e ft S cjag syd pageiibang spPRtted Radier

Pr ef er abl gohhged by Biideads.i s an inkjet print head applying droplets of ink
to the page 15 on denmand. Preferably the adhesive applicators do not

contact the paggefa@blythéBYRSs 8bRRJed A16ng PPhill as Ml RREN ¥ 8hpliedt he adhesi ve
applicators can contact the page and be noveable so as to nove at a speed

path. “Pret er abi 3 POPRA RARGE i din MU B S RReEHAL § oare T %
pivotal [y mou nt}’?&erably a print head is located after the pinch rollers.
| 10 Preferably the adhesive applicators are located after the print head.

Alternatively, the adhesive applicators are located before the print head.

Preferably the adhesive applicators are pagewidth adhesive applicators.

Preferably the print head is a pagewidth print head.

Preferably the print head is an ink jet print head applying droplets of ink to the page

15  ondemand.

Preferably the adhesive applicators do not contact the page as it moves along the
path.

Alternatively, the adhesive applicators can contact the page and be moveable so as
to move at a speed substantially equal to a speed at which the page is conveyed along the
20  path.

Preferably if the adhesive applicators are moveable, they are pivotally mounted
adjacent the path.

Alternatively, the adhesive applicators can be rollers.

The adhesive applicators might apply respective adhesive strips adjacent a leading
25  edge of the page.

As an alternative, the adhesive applicators might apply an adhesive strip adjacent a
trailing edge of the page.

Preferably a pair of print heads is provided, one at each side of the path, each

applying printed matter to a respective side of the page.




adj acent the path. Alternatively, the adhesive applicators can be rollers.
The adhesive applicators m ght apply respective adhesive strips adif. 2805
‘"l eading 2Roedge of the page. As an alternative, the adhesive applicators

m ght apply an adhesive strip adjacent a trailing edge of the page.
Preferably a pair of print heads is provided, one at each side of the path,
each applying printed matter to a respéctive side of the page. 17 MAY 2005
Bl NO2 -3- The adhesive applicators mght be fornmed integrally with the
respective print heads. There is further disclosed herein a nmethod of

conpri oiing: 5 TR GPpLaS AP aA R p eI Ty e P B VGribtitdbage
as the pages noves along the path, and applying respective parts of a

two- part bi ndi Adjersdnbsthgediselopeddiseain pmethadadepplyingatwoppageadhssive tomages

al ong the | EF 2 W NGS 10 Preferred fornms of the
present i rﬁﬁ%%ﬁﬁ Ialﬂﬁﬁ%v%gy égglgr |081}51§51 “way of exanple wth reference

t 0 t heSacconpaoyhveyindrmgtsalsngdpstej n: Fig. | is a schematic illustration of
a page conveyed .al.ong a path and passing a pagew dth print head and an
adhesi ve appl i PHPERE Mefigr onrapk pagecsgpager mov et Alengihr sithotidy page having an

adhesi ve stri p_aﬁg{j[,j@gq OB pa}éo?gaﬁo-g Bﬁﬂ;ngfeﬁhgsiv oiré?%cﬁ@ebéigeg of the

schematically I rating the principles o Ive alternative hesive
appl i cat i paganastihwdsgs along the path.

BRIEF DESCRIPTION OF THE DRAWINGS

10 Preferred forms of the present invention will now be described by way of example

with reference to the accompanying drawings wherein:

Fig. 1 is a schematic illustration of a page conveyed along a path and passing a

pagewidth print head and an adhesive applicator;

Fig. 2 is a schematic illustration of a page having an adhesive sfrip adjacent one

15  edge thereof;

Fig. 3 is a table, schematically illustrating the principles of five alternative adhesive

application methods;

Fig. 4 is a schematic elevational view of a number of pages with all but the top page

having a strip of adhesive applied to an upper surface adjacent to an edge to be bound;

20 Fig. 5 is a schematic elevational view of a stack of pages with all but the bottom
page having a strip of adhesive applied to a lower surface thereof adjacent to an edge to be

bound;

Fig. 6 is a schematic elevational view of a stack of pages with a first part of a two-
part adhesive applied to the upper surface of all but the top page and a second part of a two-
25  part adhesive applied to the bottom surface of all but the bottom page,

Fig. 7 is a schematic perspective view of a page binding support tray situated

immediately down-line of the adhesive applicator,




Fig. 4 is a schematic elevational view of a nunber of pages with all but
the top page having a strip of adhesive applied to an upper surfaﬁ ] 05
‘adj acent tzean edge to be bound; 20 Fig. 5 is a schematic el evati onal %Yg\?/
of a stack of pages with all but the bottom page having a strip of

adhesive applied to a | ower surface thereof adjacent to an edge to be

bound; Fig. 6 is a schematic el evati onal*~ view of a stack of pages with a

first part of dgmsaea{esnaﬁeaﬁo%s%@ctfaﬁalaﬁquwam% SAREba laafig lgipoﬁ" but
the top page and a second part of a two- 25 part adhes ve app to the

bot t om surtfazeé Fig. 7showingta firkiepage hadng payip, offadesive ddjacentsittrdgmad an upper
perspective vi ew of e binding support tray situated imediately

down- | i ne gffactehélr %tﬁzgﬁog‘g applicator, 17 MAY 2005 BINO2 -4- Fig. 8 is a
schemati c cross-sectional elevational view of the page bindi ng support

tray of Fig. 7Féh&ipagehenatic stospragraionahalevgtional vigvpoighe pegechindine sufjpatient its

h
cross- Sectran Par R EA R REUR IR R rel i ° loport 5 tray and

page of Fig. 8 th e closer, tq its ret position, Fig. 10 is a
schematic cr os@%ébt‘?%?@‘ﬁ'g’é“&@?? W&Pn"aleéﬁ\ﬁa naf pigWipidhe pres nbng sHppeR
tray and pagendha mlgﬁs%ﬁsig%umerp g@st&aqﬁer@]a rest thereon, Figs. 11, 12
and 13 are Schenmtic cross-sectional &l evational view of the page binding

support tray s OWI e @as it pro sses. to r.est on the first
page, 10 Fig. Qpﬁsﬂgﬁﬁﬁgﬁ %%%P écscr%gc{)e%%‘rff vaHenel YRRIof HeRest ¢ he
page bi ndibﬂﬂlnﬁ%ﬁmgpdsﬁ tray BlRywiR@ ¥ ise@nd pREOEREE p&%rd@?@@@rés?&ﬁdn"cﬁe fihepgn to be
bound, with al ut the top page having an upwardly facing strip of

adhesiye adj ac S
page- g(:f ndi ng p?% sla?sogva g(glgnlttdﬁ(g Erggg SecF #)Igafl ﬂe@aﬁ%ﬁ%}?wgho? tl?é‘;ga% %%ndn?g su%pm%
tray having a number of pages resting thereon to be bound, w1th all but the top page having

an upwardly facing strip of adhesive adjacent an edge thereof,

Fig. 15 shows the progression of a page-binding press toward the edge of the
stacked pages,

15 Fig. 16 shows the page binding support tray with pages bound along their edge by
application of the binding press,

Fig. 17 is a cross-sectional elevational view of the page binding support tray having

a number of individual volumes resting thereon, with a top volume ready to be pressed,

Fig. 18 is a schematic cross-sectional elevational view of the page binding support

20  tray and volumes of Fig. 17, with all volumes having been pressed, one upon another,

Fig. 19 is a schematic perspectiVe illustration of a number of volumes having been

bound,

Fig. 20 is schematic elevational view of a page binding support tray having an

alternative press,

25 Figs. 21 and 22 are schematic perspective views of a portion of the alternative press
of Fig. 20, and

Fig. 23 is a schematic elevational view of a page binding support iray having an

alternative press at a trailing edge of a stack of pages to be bound.




15 Fi.g. 16 shows the page binding support tray with pages bound al ong their
edge by application of the binding press, Fig. 17 is a cross-sectjl.gma)&Y 2005
el evat i onglngyi ew of the page bindi ng support tray having a nunber

i ndi vi dual volunmes resting thereon, with a top volune ready to be pressed,
Fig. 18 is a schematic cross-sectional el evational view of the page binding
support 20 tray and volunes of Fig. 17, “Mith all vol unes havi ng been

pressed, ESHRIPACN hﬁnfaﬂfmmé&eaﬁaebseh@eb%mwect've 11 ustration

of a nunber of Vol urres vin bound I'S schematic el evati onal
view of a page B%h%ll %‘F‘Pal’fyll%dfﬁ‘é(m%ﬁ@h%%ls sghemaaticahly Jepigted 3 pathAf ofj gs.

21 d 22 ot the alternative
pr egg |ageipg J&Oﬂgﬁﬁggﬁﬁgﬁgc’gﬂc%tl aﬁh%eva%p?g%ag{’ "view of a page

bi nd h er atlve s at. a trailing edge of a
leCLnngSQSEQPF% @i Sb‘gﬁ’ Ao ig ’r@ﬁ%ﬂ inggigipn DeDNRSEfipTPORESE THE
PREFERRED GiMBEES AT SF 6ﬁpoEé(gp1néh f@)ﬂleﬁsh@ RCRONP A Jage @1 ﬁi@.’n'ﬂﬁ%e%}ﬁ" Bifiting

schematically depicted a a page 11 passing through a printer
i ncor por atstaﬁgngranddh@mﬁdgaq@m anpéw%iron siga A. As analigriative, thoadhiesive i ght at a

driving st, [ gpposed

pi In\(;lh ?ol I gﬁmﬁﬂ‘%&%ﬁx rﬂghﬁg}r%}:e qrint&ggﬁa§$g?§gt1 15&1-?1% 4161&{ at ilon P
and then adhaﬁhe@puemanmanﬁﬁfolm ﬁate@hhﬁﬁlg AatidiSschattdhesiveadil e pagd Bl dsHResi ve
application station A mght precede the printing station P, but it is
preferred nPh‘if’g f}’r?é’“néh??éisqr\l’éméb‘iﬂdﬁ éfalfrifﬁwgﬁaélﬂl@n fol low the printing

station so that adhesive on the page 11 does not clog the print head or
print IBeads at Fpr singlenigled pagd minting, (he pHating stagdreP siigledompgse psingleiprigr t he

printing stafipn,F pnnglt;eadclg qn%tght Se & prfglegvgcltﬁ dPorpI & demand ink jet print head.

Alternatively, the print head might be that of a laser printer or other printing device. Where

the page 11 is to be printed on both sides, a pair of opposed print heads 13 might be
provided.

15 Where the print heads 13 are ink jet print heads, wet ink 15 on page 11 might pass
through the adhesive application station A.

An air cushion 14 at either side of the page 11 as it passes printing station P can be

provided by means of air passing through an air flow path provided in each print head 13.

The adhesive application station A can comprise an adhesive applicator 16 at one or
20 both sides of the page 11, depending upon which side or sides of the page to which
adhesive is to be applied.

As shown in Fig. 2, a page 11 having matter printed thereon by printing station P

also includes a strip 17 of adhesive as applied at adhesive application station A.

As can be seen, the strip 17 can be applied adjacent to the leading edge 27 of page
25 11. The application of strip 17 adjacent to the leading edge 28 is suitable for those
situations where the adhesive applicator does not contact the page, or contacts the page at a
velocity accurately matching that of the page 11 as it passes the adhesive application station
A. Alternatively, the strip 17 could be applied adjacent to the trailing edge 28 of page 11
and this position might be more suited to adhesive applicators that make some form of

30  physical contact with the page 11 as it passes adhesive application station A.




head 13. The print head 13 m ght be a pagew dth drop on demand ink jet
print head. Alternatively, the print head m ght be that of a Iase@BWQtz 05

or other mNonting device. Wiere the page | | is to be printed on
sides, a pair of opposed print heads 13 m ght be provided. 15 Were the
print heads 13 are ink jet print heads, wet ink 15 on page | | m ght pass

t hrough the adhesive application stati oA An air cushion 14 at either

side of the pagemhisiR99bf $§5 2Bkt RGirfIebd iPE7 arfdl QY by
means of air pasgﬁ% t hr oﬁtg%%aﬁéa{ggdn?Féo&vtgléath pt?’g?fhhgg&.pﬁ e%ﬂcgihéaélr:?ﬁ?r head

13. The 28mdppgellpplication station A can conprise an adhesive applicator
16 at one or 20 both sides of the page 11, dependi ng upon which side or

sides of the pageicu®mstodsof &PEEE Yehesire tOHRGaEOP] hRrEnvidBeedNOME bwhicH. 2,

a page | | having matter printed thereon by printing station P also

i ncl udes ¥%§¢P@at1°ﬂ%ﬁe@6§éém5@ ds applied at adhesive application station
A. As can be seen, the strip 17 can be applied adjacent to the |eadi ng edge
27 of page 25 Mdthod hén Bigp} iscahdmeontdct siethiod ofﬁpﬂgingmdhésiﬁdio}tﬂi&ernbeiﬁgig@ edge
28 is suitable for thpse situatjons where the adhesjve applicator, does not
cont act tHe: 1§ MeSpod; GitaLopay @ esbvggagpﬁ?at%flf\@r%’éia Yestecironeatdy ofgeghi ng

that of the g ki : ; | |CBih %gﬁg
Al ternati vel y%ﬁ%&é&ﬁﬁﬁiﬁ#&ii&?g&ﬂ&%@% ﬁ?ggﬁggjggdcﬁgﬁtﬁ te(g)mtIl tfyg)iﬁlﬂ} tr% edge

28 of pagerintheadrd armightdedpeatehupsirgdin obefterdhepsutieedl t o adhesi ve
applicators that make sone form of 30 physical contact with the page I | as

it passes adheaixemocapalsb@pﬁlie@radﬁésateit@enAsidé,ZfMéﬁl@%Bpa%gllwamoﬁgh thigrar gi n
29 of about 1 to 2.5mmis desirable between the strip 17 and edge 27 or 28
of pad® 1fmensingreoniact methodofin agdhdsiveragphietitersiios és piotale meagied aboutarfixed

envi saged ’piw?o? B&n?gnci’\{g ICglIi]Sed ¥ fovéd earrs%teé(f r%g%cﬁin%%ﬁét%tt \?vgjctheFf)a%e 1?i ‘passes
through the adhesive application station. A reaction roller 30 comes into contact with the

underside of page 11 as the adhesive applicator 163 applies adhesive to the page.

Method 3 applies adhesive to both sides of a page 11 as it passes through the
15  adhesive application station. A pair of pivotally mounted adhesive applicators 1633 move
pivotally at a speed corresponding with that at which the page 11 passes through the
adhesive application station. They both come into contact with the page 11 and mutually

counteract each other’s force component normal to the page 11.

Method 4 employs a pair of adhesive applicator rollers 16335 spaced from either
20  side of the page 11 until activated to apply adhesive whereupon they move toward and
touch the page 11, leaving a strip of adhesive 17 at either side of the page. The rollers

would mutually counteract each other’s force component normal to page 11.

Method 5 employs a pair of adhesive spray applicators 16333, one at either side of
page 11. The applicators do not contact page 11. Each applicator would apply one part of a
25 two-part adhesive to a respective side of page 11 so as to apply strips 17a and 17b. Like
Method 1, Method 5 could employ an adhesive applicator formed integrally with the print
head. That is, a channel for the flow of one part of a two-part adhesive might be provided in
each print head.

Also, the use of a two-part adhesive could be beneficial in situations where there

30 might be some delay in the printing/binding operation. For example, if there were a




5 Method | in Fig. 3 is a non-contact nethod of applying adhesive to the
moving page 11. In this nethod, a stationary adhesive applicator iﬁﬁ@§f3§35
‘adhesi ve @gioone side of page 11 as it passes the applicator. The

applicator mght be forned integrally with the print head 13 or m ght be

| ocated upstreamor after the print head. Method 2 al so applies adhesive to
one side of the noving page 11, althougﬂ'this 10 time using a contact

met hod.  Ajoafihes sovab Bl hiaivefe i RmcBoRhMRWaY 'tmoﬁ%lil st Hai“%ﬁf’&ﬁﬁ&h

pi vot point and is caused to nove at a Speed matching th at ch the

page 11 pdksess ofaliwowgtt adhesivediouki previdp piidificini Gme stithin whichAo reetifitthen rol | er

30 cones intbg cont act l\é/jghﬁ he. underside of page 11 as the adhesive
2bitdin

appl i cat o % %mgrplp 7 SR page. Method 3 applies adhesive to
both sides of a_page | | as it passes through t he 15 adhesive application

station. A pai Fisf Brsetesa sieckedpegss 1darigsl ’éutélwop@ag@ﬁr@vtdeésvim

pi vot akl y 899?? r j i i the page | | passes

t hr oug tﬁgﬁesgvghe |g7e&g€[[1)1p®?§§ |3Eg%%%e?%%&aéfjﬁ§§0%%$ﬁﬁgbne i nto contact }/vith
t he page 11 an tually. counteract each other’ orce conponent_nqormal to
the page 11. N&“ﬂ%ﬁnﬁnﬁgﬁl %Pé‘:t%iﬁﬁ g Soﬁﬁﬁlﬁégmﬁ‘&ﬁ’ﬁ@%aggﬁﬁso@q dhesiy$333
spaced fr@mpemz%ﬁed&ﬁtsszsdi@npémfabsa@a&ﬂté%%dlggﬁ&'tb béGld vated to apply

adhesi ve whereupon they nove toward and e page 11, leaving a strip
of adhesive 17,at. ei.t her .,side of. the page. e rollers ul d it yal |

count er act each?® g{gh E’ra %a%?%gg%sdﬁﬁ%%ﬁﬁﬁé’% Oriaoévﬁ)éﬁﬂg Fia%%lm?ﬂg%’&ﬂﬁo | oys
a pair of uppdresifue@ RISt debp paietind tHbR3Snd PR€oBhe Bid-PAt adiedRe @pplidaage 11.
The aggl i cators do pnot contact page 11. Each applicator would apply one

par t a theotiogpsustaee obalhluithebatlprapagsspect i ve side of page | | so as to

apply strips 17a and | 7b. Li ke Method 1, Method 5 could enpl oy an adhesive
appl i cat or f or Véen the stgelaldf pagdstdi Figse4 pnd ftre gresdd topbthtr, iaghestoncifalnel f or

the flow of one part of a.two-part adhesive mght be provided in each
print head@&%% 58S PR %@dlé’fﬁwﬁqg\}%s "i‘d(e' adhesi ve coul d be beneficial in

situations where there 30 mght be some delay in the printing/binding
operation. For Vébeartht pagep fi 1 ofikige 6 wee pressed oguihvr, 2B0%spective parts of the two-

part adhesive in strips 17a and 17b combine so as to react and set.

15 Where print head 13 is an ink jet print head, and non-contact adhesive application
Methods 1 and 5 are employed, the adhesive strip 17 is applied to page 11 before ink on the
page passing through the adhesive application station 10 has dried. Air passing through air
gap 14 accelerates the drying process. That is, adhesive is applied to the page as it passes
out of the print head 13. The velocity of the page 11 does not change as a result of the

20  application of adhesive strip 17.

Where the strip 17 is applied alongside the leading edge 27 of the page 11, any
alteration to the velocity of page 11 would adversely affect print quality. Hence application
of adhesive strip 17 alongside the leading edge 27 is only possible without adversely
affecting print quality using non-contact adhesive application methods or methods where

25 the velocity of the adhesive applicator coming into contact with the page is very close to

that of page 11.

Where the adhesive strip 17 is applied alongside the trailing edge 28 of page 11, a
non-contact method or method of very close speed matching is also desired. For example, if
the speed of the adhesive applicator of Methods 2 to 4 was faster than that at which the

30  page 11 was passing the print head, the page could buckle.




BINO2 -7- conputer software or hardware mal function part-way through a
printing/binding operation, the use of a two-part adhesive could ﬁlBIYA‘QPZOOS
sufficienteopnme Within which to rectify the problemand conplete

binding process. Fig. 4 illustrates a stack of pages 11 with all but the
top page provided wwth an 5 adhesive styip 17 at an upper surface adjacent
one edge to be bound. An alternative is“depicted in Fig. 5 wherein all but

the bottom pageA hast @d@it@lﬂ@@ﬁb&!ﬁmeﬁi 61 tRe prés@RMveRBod RolildusPaHQpugur f ace
adj acent an edge to be bound. In |g 6, a stack of pages 1s shown with

part A of adhesies:andrwouddinserpeeate sl l\te(ﬁpph@atollap’p‘élm thaptiat beadf theniselyes. t he

h
bot 1 o sur 1AL B EPRSFR Y pR%ehe S T S RRE AR s BRR 08T hilgae or

Fi gs. 4 angdace aatdeogreffestck.t oget her, adhesion of the pages occurs once the
adhesive 17 has dried. Wen the pages 11 of Fig. 6 are pressed together,

the respective T@l%rlﬂélﬂﬁ’cfodtdg%set gﬁ:\‘ﬂﬁmﬁ%hﬁﬁ'b‘{&%@aﬁﬂigﬂ Sty i nd 7P

conbi ne so as to react an print IS anlnjet print
head, and dwwmished tdete aiohvesiryaihagipé memplmyedxlﬁﬂllabﬂsoﬂly anglpdrt at?the enppayed,

t he adhesi stri 7 1S, applied to pag for on t page

passi ng tﬁﬁﬁﬁb‘ﬁ ‘%"ﬁ%&aﬁzléms@’ ﬁlﬁ'pﬁ’%ﬁ'ﬁ?ﬁ‘a’%‘f‘e gﬁm{gés ﬁﬁ@ea’ﬂp adpj r passi ng
through air 14 accel erates the drying process. That is, adhesive is
applied to the ‘ﬁbg@rﬁgeqttvepag%@%a tvsuparbddhekize melampllﬁvapesedfhbs vEpagesty of

the page | e t t i cation of |ve
stri b ey, TnbOQRyRRty € PRNGGRAa AU acfialed Suime AR e Rlne S MuchynR G

the page hisitlenyideal therpage Arhig Woﬁlh%rd&ﬁ&@@dlky tl&fhl&_ﬁﬁﬁ)dl(if A0BeHi ¢k @M@g&ﬁhy

af fect print %a*ll ty. Hence application of adhesive strip 17 alongside the
| eadi ng e y possi bl e without adversely affecting print quality
usi ng non-contact adhesive application nethods or nethods where 25 the

vel ocity of thdhadiasiveragptitvatparts obaitwigparhadhesivatache piovided rea page i s

very clos eharr?ber of a replaceable ink cartridge providing ink to the print head.

The print head 13 should be as close a possible to the pinch rollers 12. This is
15 because the rollers 12 provide a mechanical constraint upon the page 11 to enable accuracy

of printing.

The pinch rollers 12, print heads 13 and adhesive applicator 16 are illustrated in Fig.

7 alongside a page support tray 18. That is, the page support tray 18 receives pages 11 that
exit the paper path 10. The tray 18 is suspended from a frame 21 by means of respective

20 dampers 22 at each corner. The dampers could be elastomeric dampers or small hydraulic
or pneumatic cylinders for example. The floor of tray 11 is not level. It has a lower-most
corner 23 beneath which there is provided a vibrator 19. The vibrator 19 might be a
subsonic vibrator (ie a vibrator having a frequency below 20hz) or an out-of-balance
electric motor for example. A binding press 20 is situated above the tray 18 over the at-rest

25 position of the respective leading edge of the pages 11. However, as an alternative, the

binding press 20 could be provided so as to be situated over the trailing edge of the pages.

In Fig. 8 a first page 11 is shown in its trajectory toward tray 18. Page 11 has a strip
of adhesive 17 on its upper surface adjacent the leading edge. The page 11 might tend to
catch a pocket of air beneath it as it floats into position and the leading edge 28 might strike

30  the vertical wall 31 as shown in Fig, 9. The vibrations of the tray 18 as a result of the




that . of page 11. \Were the adhesive strip 17 is applied al ongside the
trailing edge 28 of page 11, a non-contact nethod or nethod of Veiﬁﬂ@§?§®05
speed mat &geng i s al so desired. For exanple, if the speed of the

applicator of Methods 2 to 4 was faster than that at which the 30 page |

was passing the print head, the page coy] d buckle. 17 MAY 2005 BINO2 -8- A
nost desirabl e enbodi nent of the present”invention would use a two-part

adhesi ve aistaiy® Wb Ghill BERE AR FHo8 11 16 cARbRSIeMBy AP de O taRirEs it M IBwEPé‘dagBro'&‘“_t
heads thensel ves. That is, a passage or passages for the flow of adhesive

t hrough t éallnd3 and wWidne righilAnglededee pibe pagriouching tiefiemat ivald 32 Tap 1Bi kel i hood
of adhesive "gunmm ng" and bl ocki ng such channels would be di m nished where
a two-part adhdsifye 1h\assceoml paged.! i Eiatwi &, itsrajecta@nviad trapfll 8118& hyompar t

adhesi ve wpul d ss through any particul ar channel or channels of the print
head. V\hersl%mhf’ééggb"ﬂ’ the %é%tpég%ﬁheageﬁwwwo@ﬁh@slpﬂélpaﬁ theflpinagein® opposed

| des @f Gk | t. | cat ed
channel's ey i Porkeetl ABBEd BERAR, T RRb PG R B (A HORAREL 00 T
woul d gr ealepiptedenl it 13 "&hédcklzd papes taveftha adtesive etripl k?dppﬁ%td&tﬁe upfree f | owb
h ls. T hesive or, respectiye parts, of. a two-part adhesjve can be
orovi ded” Pt e iptRosS s ey BET b Sura A el o Gt vibe MOt ¢ he
print headiacl Beddpidted infvaadi 413, sliRidl Ahé fraftitg bPSR A ] pﬁ§c§ih@'a§hésﬁ(etslﬁ‘[?p py nch
rollers 12. This is 15 because the rollers 12 provide a nmechanica
const r ai neprRijggro their hydigen surface.dhefisbpagediscthe page at dfe tmtiont d)ﬂtlQT st kugrth
olle 1 ' : d S| applicator,..l6.are illustrated in
Ir:i g. ﬁ@ a %\r/lglg(% %fehegi%%g%peh]egl}%gb?ﬁigpv ?’%/&/@eﬁu?@ﬁlgg % Igl,lluPﬁeb"EJ PSSt St ray 18

[ 11 tha exit the paper path 10. The tray 18 is suspended
]E rengnl \éefs r gﬁgeg fxs@oy@tg}lgigoﬁ ,,ﬂégbiggmg\péesg 20 commences downw%rd movement toevard

the stack of pages 11 over the aligned adhesive strips 17. The stack is then compressed to a

bound volume 24 as shown in Fig. 16,

It should be noted that no subsequent edge trimming of the bound volume is
15 required so long as standard-sized pages 11 had initially been used. This is because the
vibrator 19 has aligned the pages into the lower-most corner 23 of tray 18 as described

earlier,

In Figs. 17 and 18, multiple volume 24 are shown stacked on upon another with the

upper-most volumes being progressively compressed by repeated application of press 20.

20 The binding press 20 is shown schematically in the Figures and could be
pneumatically or hydraulically driven, or could be driven by other mechanical means such
as rack and pinion, electrical solenoid or otherwise. An alternative embodiment as depicted
in Figs. 20, 21 and 22 incorporates a plurality of semicircular disks 205 each spaced apart,
but fixedly mounted to a common rotatably driven shaft extending along an axis of rotation

25  26. Each disk 20> could pass through a respective vertical slot 32 formed in the end wall 31

| of tray 18. That is, there would be as many vertical slots in wall 31 as there are disks 205.
The disks could commence in the orientation depicted in Fig. 21 and upon rotation of the
shaft pivot to the orientation depicted in Figs. 20 and 22 so as to press down upon the

pages.

30 The tray 18 might be provided with a floor of adjustable height so as to always

present the top page in the tray closely to the pressing device. This would reduce noise




20 danpers 22 at each comer. The danpers could be el astoneric danpers or
small hydraulic or pneumatic cylinders for exanple. The floor of ﬁ 3&¥?§ 5
is not lewao2z It has a | ower-nost coner 23 beneath which there is % 88
a vibrator 19. The vibrator 19 m ght be a subsonic vibrator (ie a vibrator
havi ng a frequency bel ow 20hz) or an oui-of-balance el ectric notor for
exanple. A binding press 20 is situated %bove the tray 18 over the at-rest

25 posi ti geveld byt MbrimeSREGE isit6kd 18acth RO HRAGRIIRS plebE2R FaRBerkbre, VYT as an
alternative, the blndlng press 20 could be provided so as to be situated
ap

over the #res PP seuiddgdixse andtheguyeguld herpusheg upavasdly toward jitg erass and kindhown
inits tr@hggkg Ly toward tray 18. Page 11 has a strip of adhesive 17 on its
a

upper sur djacent t he Ieadlng edge. The page | | mght tend to catch
a pocket of ai it as it f)]oats |nto po ition_and the Ieadlng edge
28 might stri kéfhe%q ek fange dREn sa3s i VY?ICHVQS eaeh ppge 1idr at i ons

of thestralidBedhcttd. TR Wolll chiife it ﬁ@;ﬁgé&%ostikgggm gs 1}%19(5 ?tttﬁé sange W ||

cause the page 11 to cone to rest wt e 27 wer edge of
wal | 23 ahevehilibis eoutd xghult mngd@dadgeoﬁmowhaem@@ﬁldmwﬁmn@o adie néedomtt wal | 32

of tray 18, In Fi 0 e is showmn in its trajectory toward
tray 18. Fhovg Vﬁ@‘til%ﬁﬁ) e]ﬁ;ecﬁwfﬁ)é\?’ r{ég{h?R% of the first page, the second page
conmes to rest upon the first ﬁg&g in a 5dE05|t|on perfectly aligned

therewi th. The \’Elaf‘é%ﬂu nasefehaye gprliadgheretoradhesive sttips Pougsideghe tr@lélpg @dma n

Fig. 13. tgﬁ] : i o)

surface, Y}Eb:‘{? %gg Isol‘/is&gﬁ%i/ﬂlgge%%%houflﬁa% A, %hﬂélgle%ogn a%r ﬁeﬂpsgp

rest a0 tber20ep ioprovided. Siyasrsssigy depiceiedt cotldfogvevdrbe ;irtmdedlst ead, the
majority of pages 11 had the adhesive strip 17 applied to their botton1
surface, the first page (ie the page at the bottom of the stack) would 10
have no adhesive applied to it. This would be suitable for multiple binding
conpressions. As shown in Fig. 15, the binding press 20 commences downwar d

novenent toward the stack of pages 11 over the aligned adhesive strips 17.
The stack is then conpressed to a bound volune 24 as shown in Fig. 16.




It should be noted that no subsequent edge trimmng of the bound volune is
15 required so |long as standard-sized pages 11 had initially been 3239 05
This is beparise the vibrator 19 has aligned the pages into the |lo -%%3?
comer 23 of tray 18 as described wearlier. In Figs. 17 and 18, multiple

vol une 24 are shown stacked on upon anoﬁ er wwth the upper-nost vol unes
bei ng progressively conpressed by repeated application of press 20. 20 The
bi ndi ng press 20 is shown schematically in the Figures and coul d be

pneunat i CANE/CO/AIM:Draul i cal ly driven, or could be driven by other
mechani cal neans such as rack and pinion, electrical solenoid or

otherwi se. An alternative enbodi nent as depicted in Figs. 20, 21 and 22
incorporates a plurality of sem circular disks 203 each spaced apart, but
fixedly mdunt ed\t PPAAEUSHEOBIPTISHEat abl y driven shaft extending al ong an axis
of rotation 25 26, ' . hrough a respective vertical
slot 32 formed In ﬁg%@@%%&iﬁ%ﬁ%&ﬁ%ﬁ > That is, there would be as
many vértical slfostsadhesiveedppliddtoncontigered tangpldiadits pARdS a tlbadibiddingoul d
commence gﬂhthe ori ent.ation depict%g in Fig, 21 and upqn rotation of the
shaft pi vofIHIRENDFIAR AL s BREeds sridiage Isbemegyppattedand/on sonysyedby sidr ess
down upon p{hgs spgges. 30 The tray 18 m ght be provided with a floor of
adj ust abl e hei'ght so as to always present the top page in the tray closely
to the pressing sdeondadhesivs applicatbrronfigured tonappde a ddcohiha 00the tBbNAR - 10

| evel s by maimzin stroke | ength of the binding press 20.

Fur ¢ her moP Bt ol Sipb03e oFAH thed s o paediS bR eRHEP 1A pigt o be
pushed0upvesivbyyd bpwald eheahs.t 0 press and bind the pages. The floor of tray
18 can be driven so as to nove downwardly as each page 11 is 5 delivered

thereto. This woul d ensure that the upper-nost page always resided at the

same |evel. T}T'hg aﬁlga%ﬂétgs bEGHE 1 WhefeRPHE ‘fjgg&g iCﬁl?Vﬁ?de HRYE T Rlthd LBLESS

bar 20 as it nee
is applied.

15 3. The apparatus of claim 2 wherein the page is driven along the path by a pair of

pinch rollers.
4. The apparatus of claim 3 wherein a print head is located after the pinch rollers.

20 5. The apparatus of claim 4 wherein the adhesive applicators are located after the print
head.

6. The apparatus of claim 4 wherein the adhesive applicators are located before the
print head.

25
7. The apparatus of claim 1 wherein the adhesive applicators are pagewidth adhesive

applicators.

8. The apparatus of claim 4 wherein the print head is a pagewidth print head.
30




nove very far to effectively bind the pages. Where the pages have applied

t heret o adhesive strips alongside the trailing edge 28, the press ggﬁ#ﬂzgss
provi ded tggot he | eft as shown in Fig. 23. In this enbodinent, a pr%

10 bar 2033 is provided. Any pressing arrangenent coul d however be

provi ded. 17 MAY 2005 BIN02 WE CLAI M % An apparatus conpri sing: means
for supporting and/ or conveying a page, %"a first adhesive applicator
configured,to applappaatul bftlaR@s iwiRfci@tHcWRmPAEAd 19 bR ekt prif RERI MB 1Rz ONe.
side of said page as said page is being supported and/or conveyed by said
means, andirepletsebind tadeepsigoendpphndat or configured to apply a second part
of the two-part binding adhesive to the other side of said page as said
page is being supported and/or 10 conveyed by said nmeans. 2. The appar at us
of claim1l wherein the page is conveyed along a path as the adhesive is

applied. kg 3. . :ﬁh% Y : i I ong
the path b? a E}P%p @%}%%)?I;\%{Em?gl eeiraéé. .aﬁﬁ%é@aﬁgg?% Igglggf)t ?:?ng%%ﬁ%%vﬁérei n a
print bheadsitandbwsatond tladf path. t he pinch rollers. 20 5. The apparatus of claim
4 wherein the adhesive applicators are |located after the print head. 6.

The apparatus of claim4 wherein the adhesive applicators are | ocated
before the print head. 25 7. The apparatus of claim | wherein the adhesive

appl i cat 9r151. ar %‘h@%gfi\avl\ﬂat% Qf gl(eju*l]r? "wWhereid &%lajdﬁé;‘sgv%ra%plicators contact the page and are

moveable so as to move at a speed substantially equal to a speed at which the page is

conveyed along the path.
10
12. The apparatus of claim 11 wherein the- adhesive applicators are pivotally mounted
adjacent the path.
13.  The apparatus of claim 11 wherein the adhesive applicators are rollers.
15

14.  The apparatus of claim 1 wherein the adhesive applicators apply respective adhesive

strips adjacent a leading edge of the page.

15.  The apparatus of claim 1 wherein the adhesive applicators apply respective adhesive

20  strips adjacent a trailing edge of the page.

16.  The apparatus of claim 1 wherein a pair of print heads is provided, one at each side

of the path, each applying printed matter to a respective side of the page.

25 17.  The apparatus of claim 16 wherein the adhesive applicators are formed integrally

with the respective print heads.



8. The apparatus of claim4 wherein the print head is a pagew dth print
head. 30 17 MAY 2005 BINO2 -12- 9. The apparatus of claim4 V\herﬁjé%ggoos
print headunos an ink jet print head applying droplets of ink tot

on dermand. 10. The apparatus of claim21 wherein the adhesive applicators do
not contact the page 5 as it noves al 029 the path. 11. The apparatus of
claiml wherein the adhesive applicators”contact the page and are nobveable
so as to mgve a@mﬂ&ﬂ&ﬂ'@pﬁzﬁ@a&%'— Ahefualo ﬁa?esammﬁg%aﬁgﬂ/\bb&ﬂeﬁ e page
is conveyed along the path. 10 12. The apparatus of Claim 11 wherein the
adhesi ve Apphodemeng e pivotal |y nounted adjacent the path. 13. The
apparatus of claiml | wherein the adhesive applicators are rollers. 15
14. The appar atcasveyingpagesmelobngbesd n t he adhesi ve applicators apply
respective adhesive strips adjacent a | eading edge of the page. 15. The
apparatus of cly i i L p respective
adhesive 20 st@?@é%i?n%cggggi%ﬁi é/ggﬁg@q’%% gltgﬁéﬁ%gggl.’ LIXdG The appar at us
of claim | wherein.a pair,.of print heads,is,proyided, one at each side of
t he path, eachagﬁlgflﬁgirﬁﬁ’e ?Yerﬂagtﬁ Oﬁﬁlr‘f"‘é'lpa'fténﬁhrf UYe (Pe"eg?eatéveof’flgqsﬁ)ét%ge. 25
17. The appgs & iUmo0ts Abad e pathwherei n t he adhesive applicators are forned
integrally wth the respective print heads. BIN02 17 MAY 2005 18. A

nmet hod of applying a two-part adhesive to pages noving through a printer,

t he :




met hod conprising: conveying pages along a path, printing matter on each

page as the pages noves along the path, and 5 applying respective ?ﬁm (}foos
a two-part binding adhesive to respective sides of the page as it X

along the path. 17 MAY 2005 BINO2 -14- ABSTRACT OF THE DI SCLOSURE A

bi ndi ng process includes the application of respective parts of a two-part
bi ndi ng Z8fesi ve as stri ps at either side of a page to be bound. Part A of
a two-part adhesive is applied to one side of a page and Part B of the
two-part adhesive is applied to the reve4se 5 side of the page. A stack of
pages with the respective parts of the two-part adhesive applied to facing
surfaces is then pressed ABSTRACT OFTHESDISCROSYRP DI ned the two parts

of the a%&‘?ﬂcﬁﬁ% p‘?@éegpinﬁﬁﬁgs t%g%ppﬂ:ciagf)n gf respective parts of a two-part binding
adhesive as strips at either side of a page to be bound. Part A of a two-part adhesive is
applied to one side of a page and Part B of the two-part adhesive is applied to the reverse
5  side of the page. A stack of pages with the respective parts of the two-part adhesive applied
to facing surfaces is then pressed by a binding press so as to combined the two parts of the

~ adhesive which then set.

Fig. 6






