;wxe3e| [ T| Xl : $6TT; DOWD 02/ 40281 PCT/ AU0O0/ 01456 -1 Application of Binding /’“\
Adhesi ve to Pages Passing Through a Printer FIELD OF THE | NVENTION 5 The/ AV
f ol | owi ngwiorneantsiion rel ates to the application of bindi ngpradhamomesso pa%es—’
passing through a printer. Mre particularly, though not exclusively, the
invention relates to the application of @ strip or strips of binding
adhesive to a page receiving text and/or imges froma pagewi dth print head
as the page passes through a printer. It is well known to print individual

pages of i i I ﬂﬁe fp‘ﬁ(gs ot ed pages
into a st%ﬁﬂ?ﬁgﬁgﬁmm|%9%@e§ gg'gtgfpt gt ac amq]o t hen bind
t he pages Qugh & dﬂﬂqﬁrng a bi nding adhesive to an edge of the stack
‘of pages. This is a tine consum ng and | abour-intensive process. It would
be nore efficient to provide pre-cut, uniformy sized pages, to print one

or both s¢|ﬁ_q§@pﬁw%gn(\)ﬂfggg|c d to provide a strip of binding adhesive to

*one or _both surfaces j acent the edge tqQ be bound, to

accur atel y pl acB‘etfHEOYW‘igH‘_E“é’ﬂt‘%%ﬁq%ggtogtﬂﬁéEP%’ﬁé@‘_é'bOﬁ lﬂ" ng ARSIV AN BAgeS press
the pages @ggig%E.F%u%fbg%rﬁgéermgxo%@?%ﬁg,ga}]ﬁ%m?@t YRS tﬁé‘ﬁxv@:ﬁgﬁ r@rrng %o

t oget her. esl t0 prévide an apparatus a thod for
appl yi ng ahsapplisation ef a $tpg oostrips ofthinding dtlesivedo b page pagjringdexttand/or poagss ng
through a printer. . CI. OF, THE | NVENTION.It i.s the object of the
present i rf&gﬂ?ipaﬁe‘i"éa’p?c‘%\lfgaaélaétPFeP‘Fﬁ?cPaéﬁ?gﬁgﬁﬁ%ﬂ%P‘ﬁ%mf or application of

bi ndi ng adhesive to pages passing through a printer. DI SCLOSURE OF THE ,

| NVENTI ON Ther dt issvell knovaste grintindi vidug) pagestofi volymer to be hgund,shen to plpse all

e nc i BRI oied agtl i RS 3o Riel AR Getnord e D s R BRI, 1 ong
the path, budithepageogdthG byRpplyhatatinding apidsiveltb aeedg ﬁdﬁ@@th&l@oﬂp&gﬁls\o or

nore of said pages as the pages) is/are noving along the path. i

02/ 0281 PAnsE0ime copumngandrlahonrintensive paeRss: are driven al ong the path by
a pair of pinch rollers. Preferably the print head is |located after the

pi nch rol | ers. IPweliklt®hhyre effeciad eprovadegpelui atiformly sized piges! tabtiat orfeloe

print head. Alternatjvely, the adhesjve appljcator js.located pbefore the
print noadoks a@f%?é%ﬂ;/%%a?@n £9 PROVIREASHT O@w%gmi ShvedPione O 53 Surfaces

Pref engbl yorleheh IEHege%ja@&ﬁ%é eﬁfgéfb b ourfl thJcEﬁlrateBgﬁcheatHQ ¥ihfed afld pRlgh&d Of 1Nk

to the page on demand. Preferably two print hedads are provided, ohe at each
si de of t Ipagesinta stdkebnsltalprass thegageshatjacest thp spine a0 thattharadhgsiwhindsdhe one at
each side of the Qat . 10 Preferably the adhesive applicator does not
contact t PRSHEYRES 198 MN%ey nove al ong the path. Alternatively, the adhesive

applicator can contact the pa%e and be novable so as to ] ]
It would also be desirable to provide an apparatus and method for applying a strip or

strips of binding adhesive to a page as it is passing through a printer.

20 OBJECT OF THE INVENTION

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

application of binding adhesive to pages passing through a printer.

DISCLOSURE OF THE INVENTION

There is disclosed herein apparatus comprising:
25 a page conveying path along which pages are conveyed,
a print head located adjacent the path and serving to apply printed matter to pages
moving along the path, and
an adhesive applicator to apply binding adhesive to one or more of said pages as the

page(s) is/are moving along the path.
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nove at a speed substantially equal to a speed at which the page is
conveyed along the path. Preferably if the adhesive applicator is noveable,
it is pi wwoaklysrount ed adj acent 15 the path. AlternativelpecrAtwioaghesi ve
applicator can be a roller. Were a pair of adhesive applicators is
provided, one at each side of the page passing through the printer, one of
sai d appl icators mght apply one part of a two-part adhesive to one side of
t he page or pa@esfembty thhagrsher driveplalagithe path dlyta pappifpidcheolidrber part 20 of
a two-part adhesive to the other side of the page or pages. The adhesive

appl i cator m ghiref@%lwth@gnﬂ%aas%ca&a hfteraflt @&emolﬁ;ré eadi ng edge of the
page or pages. As an-alternative, the adhesive applicator m ght apply an

*adhesive strip.adiacent a traili of th ges 25 The

adhesi ve appl i é%?%’fa%ﬁi ﬁtadlgfélv]egpﬂgqﬁqrﬁ gﬁ?‘%ﬁfilaﬁ &iﬁgﬁnf’ rint head. There
is further disclosed herein a method of applying adhesive to pages noving
‘t hrough a pri ntAdtemativelyrtiecridbiesixsrapplieatoris localad tefyre fgpring hewhveyi ng pages
al ong a path, PCT/ AU00/ O1~SG printing natter on each page as the page noves

al ong $he pat hprefahbBpibk pHiftthdall ik pazeRdda 'mahéaa. one or nore of the pages
as the page(s) nove along the path. 5 BRI EF DESCRI PTI ON OF THE DRAW NGS

e O P BATEa PR bl VAR, HBFES 19 BBl

exanple with referen e acconpa yitng dr aw el n
schemat i c onldedghdat i on of a page conveyed al ong a path and passing a
pagewi dth print head and an adhesive applicator; 10 Fig. 2 is a schematic

illustration ofp @fe%g;aw{@ﬁ ﬁ@g aﬁﬁﬁﬁﬁid‘é& Gile'ak B c‘ﬁ%ﬁ&c&@ﬁe £ edge thereof;

Fig. 3is a table stratlngt e principles of five
alternative ad at.i on thods Fi 4 is c el evational
vi ew of a nunber® %faﬁb’a‘sg’sa‘ﬁﬁ‘}‘?aﬁ 1CRIQEs ar, Bravigd pongeat f%‘ﬁ‘rﬁ‘g?”%[dl‘ rip of
adhesi ve applied to an upper surface adjacent to an edge to be bound; Fig.
5 i s &0schemat iRsefetablpathi ediedsiveiapplicatoraloss noticonfacithg pagosias theyimovipdontettbe
bottom page haV| ng a strip of adhesive applied to a | ower surface thereof
adj acent an edge to be bound; Fig. 6 is a schematic el evational view of

a stack of pages with a first part of a two 20 part adhesive applied to the
upper surface e"slmaﬂ\'@m therpdhesiys m@eatwne?og@etiha pageranddie movaRls §9sito

adhesi ve t f
is a sche%g F'Ca(?g Pés)edesc? Stgﬁe{ azlllygg}?}f?g Qﬁ%eeﬁea t gjlh% F}r{%p%ppo&{‘;e? r ayglgﬁ&the%
| medi at el y do%}e#erabfy 1(%fthet aré%eg\?eheﬁ)splh\égto? g%(‘)\%%{[)le it is pivotally mounted adjacent

15  the path.
Alternatively, the adhesive applicator can be a roller.

Where a pair of adhesive applicators is provided, one at each side of the page
passing through the printer, one of said applicators might apply one part of a two-part
adhesive to one side of the page or pages and the other applicator might apply the other part

20  of a two-part adhesive to the other side of the page or pages.

The adhesive applicator might apply an adhesive strip adjacent a leading edge of the

page or pages.

As an alternative, the adhesive applicator might apply an adhesive strip adjacent a

trailing edge of the page or pages.
25 The adhesive applicator might be formed integrally with the print head.

There is further disclosed herein a method of applying adhesive to pages moving

through a printer, the method comprising:



Fig. 8 is a schematic cross-sectional elevational view of the page binding
support 25 tray of Fig. 7 showing a first page having a strip of adhesive
adj acent wos2@age at an upper surface en route thereto, FPGT/AY0)/81486
schematic cross-sectional elevational view of the page binding support tray
and page of Fig. 8, with the page closerz to its rest position, WO 02/ 0281
-4 PCT/ AU00/O1-t56 Fig. 10 is a schematic cross-sectional el evational view
of the page bi oahivegingpapeydlodg ayathnd page of Figs. 8 and 9, with the page
at rest thereon, Fi 11,12 and 13 are schemat{é);gcross-se tional

E )
el evational vi BW‘HiggéS‘Htéerﬁ’&gf'éc%P?ﬁfiqﬁéhesRﬁgﬁﬁ?qveff SfRAhgNe second page as
I't progresses Eﬁbé?iﬁgtbid&%a&ﬂéﬁvé td Sle dP3lste oﬁtﬂé!lﬁécslfﬂs thégﬁgz?s? Hﬁﬁ@raloglgvi hg a

‘cross-sectional evational view of the page bi'nding su tray

nunber of theggts resting thereon to be bound, with 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

Et acgesil PBRIEF D@%BIPE%W@IFTF{EDWIFG@LD%SUDDWt t ray Wi t 27pages
ound al ong ir e plication a ] i ndi ress, Fig. is a
cross-sectiona f%?%%%%&%&ip&ﬁﬁww%%&@inBWﬁ?&i%Sﬂ@ﬁﬁE’mayp? g52mRléi ng a
nunber of wifdbiétehbeto the edBRtpan§ink dBavihfeWRGEin: W th a top volunme ready to be
pressed, Fig. 18 is a schematiC cross-Sectional elevational view of the

page binding s rt_ 15 tray.and vol sof Fig .17 wth all vol umes
having been’ pr EBLd: o Seheigft iRV Lot F ikt conuSed Mbng Arhihah patiie et  ve
illustrat b@g‘éﬂdth@ﬂﬁwﬂéhﬂranﬁfan\éﬁh@mpbﬁudtm been bound, Fig. 20 is schenmatic
el evational view of a page binding support tray having an alternative

Phe: alernat L vE &8st MFIRIRY SpREhaRRE ah et B LefON Ol

vi ew of aeggegheofidi ng support tray having an alternative press at a
trailing edge of a stack of pages to be bound. DESCRI PTI ON OF THE PREFERRED

EMBODI MENTS 25 Fi L 1 | :
FigBS T8 lebie, Qéhehﬁ%(%ﬁgﬁﬂgﬁga;ﬁgg% pHRIpI00SE ﬁ\kée.{lt@g%ﬁ\ée adhesive

schematically depicted a pat 11 passing throu printer
i ncor por atppligation metheds;ve applicator. Page 11 is driven to the right at a
driving station D. Driving station D mght conprise a pair of opposed pinch

rollers 12 as gfpoufs a JéHRmAAe BleVdtidiaPieWaT a@tinibePbf pges Gith alBubide UPhage
PCT/ AUOO/ A - 156 - 5- station P and then an adhesive application station A

As anl@l t baviag 2 steip afladhesiNecapplied toasl uppex sustace adie¢enhtoranmgdgh to by kawde t he
printing station P, but it is preferred that the adhesive application

station fol | oWFigh§ ipi beheinagc sleaitional Gowldfalstaek DE pages with dlitut fRGttbin does
not clog the print head or print heads _ at printing station P.
page having a strip of adhesive applied to a lower surface théreof 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-
20  part adhesive applied to the upper surface of all but the top page and a second part of a two-
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. 8 is a schematic cross-sectional elevational view of the page binding support
25 tray of Fig. 7 showing a first page having a strip of adhesive adjacent its edge at an upper

surface en route thereto,

Fig. 9 is a schematic cross-sectional elevational view of the page binding support

tray and page of Fig. 8, with the page closer to its rest position,



5 For single sided page printing, the printing station P m ght conprise a
single print head 13. The print head 13 m ght be a pagew dth drop on denand
ink jet pwore/ibesad. Alternatively, the print head m ght b@cThaioefssa | aser
printer or other printing device. Were the page | 1 is to be printed on
both sides, a pair of opposed print headg_ 13 might be provided. 10 Were
the print heads 13 are ink jet print heads, wet ink 15 on page 11 m ght
pass through t (fRg.d@hiesschensiplcrasaisectional ed¢vationa.vieAn ofihe pagsbinding Sdppict

ei ther side of  the (gfafﬂe %1 af? it pﬁsses rinting station P can be provided
by means dfayand PRstditigs- orand Py Withihepaceat i Be#-R Y pr ovi ded in each pri nt
head 13. The adhesive application station A can conprise an adhesive
“applicator 16 digoohd, I@randsl3awe keheimitis criss-sdvtional glevational efpanc thg pageon whi ch
side or sides of the page to which adhesive is to be applied..As shown in
Filg. 2 a adjee SPPAS AN ShoRnEd Serondhag &t 1 Bresvsosy Oarst NP Pediriiegh P al so
‘includes a strip |7 of adhesive as applied at adhesive application station
A. As 8an be sdig ldtine s@temapicrmseénct&@aquauenala@ﬁvao%m page bindingsuptiony edge

27 of page_20 11. The.application of, strip, 17 adjacent .to.the |eading edge
26 s Sur duimavpisa OREEEBLERL oRng inohud b o SR B4F e Gnp Hale O
contact th@ upaafily Blcingidipef &ihekiOe Rajacenthn adgeah&edty accuratel y mat ching
that of the page 11 as it passes the adhesive application station A

Al ternatively, & i 7 hed.adi ac iling edge
26 of page 11 i ERPEHE R prEB fortt AR LEALYRE el bt ed dhe
appl i cat orstackébpagemke sonme form of 25 physical contact with the page 11 as
it passes adhesive application station A A margin 29 of about 1 to 2.5nmm
i s degprabl e bgi tLoloP bibd; Wals . KLoUus
met hogg of apple%g\'ﬁgrkgg gglﬁ élgtggﬁltah@kglgggg%ﬁg#tgpg viﬁggaggﬁgéﬂr%r%@&\?gi ch
ar e schenmipplication ofltheibinding pres§i g. 3. WD 021 -10281 -6 PCT/ AUCO Ul .t SG
Method 1 in Fig. 3 is a non-contact nethod of applying adhesive to the
moving page 11.pj N7tibh erd¥Bk&dnaleel&alibh Visw/ ol pageMndiRR sisidkQtay HavBr ays
adhesive on one Side of page |1 as it passes the applicator. The adhesive
appl i cat ora mingter obimdividuab dolumes gesting shergonhwithe tpp velumieaeadytg bepregieght be

| ocat ed upstreamor after the print head. 5 Method 2 al so applies adhesive
to one side of Rifid81D¥ k¢Henidbig @rdké-se@ionBll@tibhil Vidw 6Fthe phgeobindiag Blppokt

met hod.. An adhesive applicator 16" is pivotally nounted about a fixed pivot
poi nt 18nd tray aad yelwnes 6f Fig, 47.avithy all yelumeshaving heen prassediiongpemandiierpage 1 |
passes through the adhesive application station. A reaction roller 30 cones
into contact WHi$ I9ea scibenasic perspéctivediusirhtios of Srvumbdred ivemnas hhviagbesn 16
appl i es adhesive to the page. 10 Method 3 applies adhesive to both sides of
a page 11 nglt passes through the adhesive application station. A pair of
pivotal |y mount ed adhesi ve applicators 16" nove pivotally at a speed
correspondi ng Wig.I20tik seheamatiohlevhtionab viewes ajpagpbinding suppartiyhy hdvingathesi ve
applicati gag stﬁxti on. They both conme into contact with the page 11 and

mut ual | y GHERYSRESSsach ot her' s force conponent nornmal to the page 11. 15
Met hod 4 enploys a pair of adhesive applicator rollers 16"" spaced from

ei t he”0si de of Higfe 2gag‘é2%arelfﬁb¢matmqrsp&€tw vigvaoin portiem ek the altogmativepess t hey
nove towaroqf d, tﬁ%h the page 11, leaving a strip of adhesive 17 at either
si de of thepgg e rollers would nutually counteract each other's force

conponent normgl tgQ .pa 11.. Met hod enpl oys a i.r of adhesjve spray
appl i cators 16"Mg Bhiba sehegiating evgﬁlw@?awwozefwg@b !ngﬁvep%gﬁytea\t"eﬁ%n do not
contact Paffmhi; gé&hat%ﬁfﬂiﬁr?é 10 Wlalk BPPcks RN MAl, Of & two-part
adhesive to a r‘ées ective si e‘%%opagea1 11%(? %s to apply strips 17a and 17b.
.Like Method 1, Method 5 could enploy an adhesive applicator forned

i ntegral | v b j the flow of one part
of a two- ﬁﬁ?ﬂ%ﬁé@mﬁaﬂfﬁﬂ’ﬁéﬁﬁﬁgﬁ’ Eﬁmﬁﬁf"ﬁ& head. 25 Al so, the
use of25a t wo- pdnFigadioé gheascomphnyimgdiawings therads schematically depistedvhpath 10ndr e

m ght be sone lay.in, the printing/binding operation.. For exanple, if
there wer ea%agﬁgﬁ]?ﬁ%gg}gqgja ,pgm}ﬁr ‘%&M@Mﬁ%‘? LPHCHLFt “way t hrough a
printing/binding operation, the use of a two-part_adhesive could provide
sufficient tinmPagedhisdriyende thegight et a dgjving staienbr Pivingcstationd? mightt he

bi ndi ng pr } { L e i | |. but the
Cop page SAuTRSA B Phohpied pint LARLEE2 & bR TR pRBITnc pabed iling
one edge to be bound. WO 02/.10281 7 _ PCT/ AUO0O/ O1~SG An alternative is
depicted in Fig. 5 wherein all but the bottom page has an adhesive strip 17
applied to its bottom surface adjacent an edge to be bound. In Fig. 6, a
stack of pages is shown with part A of a two-part adhesive applied to the




upper surface of all but the top page and the second part of the two-part
adhesi ve applied to 5 the bottom surface of all but the bottom page. Wen
t he stackwook/msges of Figs. 4 and 5 are pressed toget her pCackimeioorss of the
pages occurs once the adhesive 17 has dried. Wen the pages 11 of Fig. 6
are pressed together, the respective parts of the two part adhesive in
strips 17a and 17b conbine so as to react and set. 10 Where print head 13
i s an i nkstpigén Banmthehaaddhmedppmmmrstaaon AaaNxemla\]/tenmpm itleeaadhesivé/et hods 1

and 5 are enpl oyed, .the adhesiv 11 before ink
on the pa@@’qp @“qnn‘?éﬂi Hrwgaﬁw&f%gé&ﬂw?a ‘?tdﬁsﬂ%fgﬁr thitheias dri ed.
Ai r passi |

-adhesi ve i&g’eg‘géﬁi’l@% aﬁgﬂ %tgﬁ& %ggﬁgggkﬁﬁ% %%tg&%l?? B%%f e pri nt pﬁ% ?%%e% The
vel oci ty ndét didgethp agat Hebd dopentieadchtgpropting station Bsul t of the 15 application
of adhesive strip 17. Were the strip 17 is applied al ongside the |eading
‘edge %7 of theFWﬁg}égide ﬁégeiﬂn%ﬁfﬁgtthé’ﬁnﬁt%é figiohs ﬁ‘ﬁ%ﬂt)éoﬁim&?ﬁﬁn & piarl d

adversely affect print qualit nce appl1 cation hesive sTrip 17
al ongsi dehttddel3l &helprigt head &3 Bﬁghti)e@rpagewmtlsdltolp@n\demodtnlejdt/pnméieyd af fecting

print qua Si n non act a at i on met.hods .or. hods

Phere 90 flretnatiieRing Bz el Aigm 38 M8 of 5 APt S TS oliee Se6ys 1,
the page {he pags Y1 i to%e hﬁteﬂmtboﬂi‘sm@mphubfoméepﬁmewmpﬁﬁ/@tsérl p 17 is
appl i ed al ongsi de the tpr ailing edge 28 of page 11, a non-contact nethod or

met hod of PEpardedc| ose speed matching is al so desi red For exanple, if the
speed of the adhesive applicator of Methods 2 to 4 was faster than that at
whi chid he 25 pwgrrelthe\peint lsads L aretinle je0 piing hdads dvet irfkel Pargpagedu mightipdske. A
nost desirabl e enbodi ment of the present invention would use a two-part
adhesi ve Hwepghdhe adhesive ApRiicatien §tﬁ%01h6he5| ve applicators within the print
heads t hensel ves. That is, a passage or passages for the flow of adhesive
t hrough the pr Amtaufmmhiomm lateither side oftheipdge bk bs it phmet pn'mnng stafibn P2¢an2e 1
PCT/ AUCO' U ~a -s The I kel i hood of adhesive "qu and, bl ocﬁ such
channel s BRIy TRaRs Al AFRASIRG dgugh %fﬂawtpaﬁuwe& din,gach dfigt B3 That
is, only one part of the two-part adhesive would pass through any

particul ar chal®hehdhssive applivation sthtiethd gan comprisecan adhheveamr@pfecﬂﬁ ateorpaxrt s of

a two; SI are I|e .t o _oppased .sides ,of t hose
Fespelt Vo e o fities, S bt R R B OE it IR dn il pect 1 ve
print heagdirkiveiid fose apbi@l. of the page. This would greatly reduce the

| i kel i hood of adhesive bl ockages in the flow channels. The adhesive or
respective par i, of a
repl aceabl e i nbﬁégévtw?f c# alg%l?i]ﬂg{'mgnfﬁ@{ﬁ%tgé ﬁl\é egﬁgé{&’?‘“@ﬁéﬁk?g&g?. nt
head 13 shlsolithiies astrip lﬂsafaﬂhm&sastﬂpphwattaﬂhememplphcmiolnestaiioh2\, This is
because the rollers 12 provide a nmechani cal constraint upon the page 11 to

enabl e accur acysQhn BE sdh g sm‘i;hle, dhHeppitd zﬁiga%eﬂt%o tlEEl'eEﬁm?@@&iﬁzﬂ@f

adhesi ve applicator 16 are illustrat ed In al ongsfde a pade support
tray 2B. Thdlheiapplicdtionpégieipsiimdiacentito se ledlingedge28ds peitpde fot thosat 15 exi t

? Qgpggf ie\rlglPuattlons whereIEﬁe acfhegive apphcat%)lrJ a&%r}l%? goﬁctzric? nt]leapJgE: or cont]acts¥he pagg s f

-

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

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

A margin 29 of about 1 to 2.5mm is desirable between the strip 17 and edge 27 or
28 of page 11.

Various methods of applying adhesive to the page 11 are envisaged, some of which

are schematically depicted in Fig. 3.



danpers 22 at each corner. The danpers could be el astoneric danpers or
smal | hydraulic or pneumatic cylinders for exanple. The floor of tray 11 is
not | evelwolo/4bxss a | ower - nost corner 23 beneath which t h@C#F/Awoptesei ded a
vi brator 19. The vibrator 19 night be a subsonic vibrator (ie a vibrator
having a frequency bel ow 20hz) or an outsof -bal ance 20 el ectric notor for
exanple. A binding press 20 is situated above the tray 18 over the at-rest
posi tion of theviehsdesi Fige3licantormeomatymettiod dfepphirgsadhisivétonhy fiovinkspage
alternative,_ the binding press 20 coul d be provided so as to be situated
over the tllafythisgnethed asfationarysdhesive qpﬁhﬁt@P 1f§spaa3f3i adbesiyeQpeonesideofgRgan in
its traje I ; i 1 . jts
Upper - sur FA0s HRAE IR AiRkal ThE RS PR Ronnih PRI BERFRABLNIRRE 2 o
a pocket @tinaheadtiSnmanight te lasated ugstrean or aftethp peinthead. and t he | eadi ng edge
28 might strike the vertical wall 31 as shown in Fig. 9. The vibrations of
the tray 18 as\getgd Ela]so(%g it Rhe ARie Wi ble MBURE ph21 DAMUER thig COMTE
to rest with edge 27 alon glde the | ower edge of wal and with a right
angl ed eddimeoisinge cqaamp nethosh Angdbésivef applicatenl 6' igsivothlly meynteg about afixgd 1 |,
a second pa 11 is,shown.in its frajectory.to tr. 18. In a notion 30
i lar T Sk aPTs AR RS moxE at & feBd shing PALA wiRLSS baes LifiBon " he
first pa_gmeﬂ%lﬁtﬁé%hédiﬁ‘ap‘@ﬁléﬁt%ts{a‘t’ioﬁl AgeRéioh RS2 B0 cbmed heo SRERAFitRaHE COMES
to rest into the position WO 02L10281 PCT/ AUO0/01~56 -9 depicted in Fig.
13. Wher e ungessida g€ pagealdcastthe-adhgsize pppicatorilp’ appliepgsdhiesive togthe pageupper

surface, the final page is provided wthout any adhesive and it cones to
rest 30 the t omMethod Bapplisaahésvedts pioth sidesi of afpage 114s it pphsses thduphdhe t he

maj ority of pages 11 had the adhesive strip 17 applied tq their bottom
surface, wAkesiverappligatipn station; A pais 9f pivetallyqaouied ikesive epplicatorcly) m@y§ d 5

have no a I i P I | i i It k] e bi ndi ng
conpr essi @Mﬁatgh%f%#e Egla%fdmfy't}fﬁ‘gpﬁvﬂg%%ﬁwragggi %Jsgs;t%@ﬁég@ downwar d
nmovenent tadkesivé dpplicatiohcskatioh. Pleydothldome/imto tdreaca withrthelpagehidsindemstallyps 17.
The stack is then cgn*ﬁ{?e,s ed to a bog&g_nl\éflqtﬁ 24 1s shown in Fig. 16. It
shoul d be CAYRIEACE FAh OHIST § S eRrepeg f B8S%t" -t he bound volume is 10
required so long as standard-sized pages 11 had |n|t|§IIy been used. This
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pneunat i c&PIRteraet eagh other’s ferce gorapangahnorgial topAgd e dri ven by ot her

mechani cal nmeans such as rack and pinion, electrical solenoid or otherw se.
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floor of tray 18 can be driven so _as to nove downwardly as each page 11 is
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1. An apparatus conprising: a page conveying path al ong which pages are
conveyed, 5 a print head | ocated adjacent the path and serving to apply

pai nt ed nWDt02H40280 pages novi ng al ong the path, and an adh@sinagoappiss cat or
to apply binding adhesive to one or nore of said pages as the pages) is/are
movi ng along the path. 10 2. The apparatys of claim1 wherein the pages are
driven along the path by a pair of pinch rollers. 3. The apparatus of claim
2 wherein the pumdterhwebd is depiciedindtigaf whereinhadl it tiodbatminl page.had bn ddhedive

apparatus of claiml wherein the adhesive applicator is |ocated after the
print headtnipst? aﬂﬂbeﬁﬂbﬁﬁ'é@{%" 8%1'?36133 Jﬁ‘?‘?[“%éagq tﬂﬁlem?“ hesive applicator is

| ocated before the print head. 20 6. The apparatus of claim 1l wherein the
‘print head is &nPmyéwa stack giipages inebaiwn WithTag A pbHatwe-part adhesivaiappliedtheéhei n

the print head is an ink jet print head applyin ropl ets Lnk t e

bage. on duHe duttaes g alfd 0B pagd andiRe witBR Far B e P Bt et ik & o
‘provi ded, iR fifde of 88 b thé B&uﬁﬂ?ﬁg& WO 02/-10281 -12 PCT/ AUO0O/ A .t SG
9. The apparatus of claim 1l wherein two adhesive applicators are provided,

one at each si of .th ath. 5 . The paratus .of claiml.wherein the
adhesi ve appl i %glﬂ%‘rth88§§€sh%t?pa§%§n?]r§:é¥s' tg’ ﬁlgggﬁ%greﬁsfdg?%e@eﬁtﬂ%esé?rb?fgﬁ? he pat h.
11. The apRgds¥ctisrs ®hcihdiadhekiveigmink drkde adhesive applicator contacts the
page and is novable so as to nove at a speed substantially equal to a speed

at which the p [ t .  of
claim1l wher eﬁﬁfhneeiﬁ#%sﬁ%‘i%%%%é%ggdﬁg rtrlge\?’e&alg F%sﬁgcﬁx&?ﬁ;gﬁ %%?E‘Wy
mount ed aghtadindsivielif spish7a akd 1 cobisinappay w@irtist aitd sdt.ai m 11 wherein the
adhesive applicator is aroller. 14. The apparatus of claim9 wherein one
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t he page or pages and the other appli‘cator applies the other p
two- part MbteadsvieartdsS ateenglidyed, the ddhesivetstrip Jaiyeppliedtagage 1 2befofs. inK e the

apparatus of claimd V\ggrei t he adhesi ve. appl.i.catqr. plies an adhesive
Strip ad) REHRASHNE SHGPRYIE Aghesie PRUCHHiSNStabpn 10 fas dried; Ampassing upugh air of
claiml ¢4 BcdeBaé R UrYiRg ARIREIsCRAAY s, ABREsiRSs BppIRANS fleViRigs he it Paskes
adj acent \Mggltsrai | ngaedgeSdtgy %Ee page or pages. ﬁ% (12/-;/;%581 -13
PCT/ AU0O/ ot of3tie piint idad 13pPhe valoaityoff the pagenll depenetichangeais adesudtiof ghe
appliq tor i.s ;.orrrfd inieg al with the print head. 18. A nethod of
appl yilng ARRisarion of adhesive fng through a printer, the nethod conprising:
conveyi ng pages _along a path, printing matter on each pa&g as the page
noves al ong t haVhese the sinp 12 jappliedjalengsidatye endingiedge 25 obthe page hb@ay of t he
pages as taﬁ&aﬂ&g%st e qgl\égit?l)f)ﬁk%e 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

20 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

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

A most desirable embodiment of the present invention would use a two-patt
adhesive and would incorporate the adhesive applicators within the print heads themselves.
That is, a passage or passages for the flow of adhesive through the print head would be

space and cost-effective.
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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

15  exit the paper path 10. The tray 18 is suspended from a frame 21 by means of respective
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

20 electric motor for example. A binding press 20 is situated above the tray 18 over the at-rest
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
25  catch a pocket of air beneath it as it floats into position and the leading edge 28 might strike
the vertical wall 31 as shown in Fig. 9. The vibrations of the tray 18 as a result of the
vibrator 19 will cause the page 11 to come to rest with edge 27 alongside the lower edge of

wall 23 and with a right angled edge of the page touching the front wall 32 of tray 18.

In Fig. 11, a second page 11 is shown in its trajectory toward tray 18. In a motion
30 similar to that of the first page, the second page comes to rest upon the first page in a

position perfectly aligned therewith. The second page comes to rest into the position
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h& () - 351@epitiéd (1) Fig3 1819%Wheére(the Bages bave th&adhesive strip 17 applied to the upper

surface, the final page is provided without any adhesive and it comes to rest at the top of the
stack as depicted in Fig. 14. If, instead, the majority of pages 11 had the adhesive strip 17
applied to their bottom surface, the first page (ie the page at the bottom of the stack) would

5  have no adhesive applied to it. This would be suitable for multiple binding compressions.

As shown in Fig. 15, the binding press 20 commences downward movement toward
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
10  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 corer 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.

15 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 20' each spaced apart,
but fixedly mounted to a common rotatably driven shaft extending along an axis of rotation

20  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 20'.
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.

25 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
levels by minimizing the stroke length of the binding press 20. Furthermore, the binding
press 20 could be fixed and the tray could be pushed upwardly toward it to press and bind
the pages.

30 The floor of tray 18 can be driven so as to move downwardly as each page 11 is

delivered thereto. This would ensure that the upper-most page always resided at the same
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10 2. The apparatus of claim 1 wherein the pages are driven along the path by a pair of

pinch rollers.
3. The apparatus of claim 2 wherein the print head is located after the pinch rollers.
15 4. The apparatus of claim 1 wherein the adhesive applicator is located after the print
head.
5. The apparatus of claim 1 wherein the adhesive applicator is located before the print
head.
20
6. The apparatus of claim 1 wherein the print head is a pagewidth print head.
7. The apparatus of claim 1 wherein the print head is an ink jet print head applying
droplets of ink to the page on demand.
25

8. The apparatus of claim 1 wherein two print heads are provided, one at each side of

the path.
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as they move along the path.

11.  The apparatus of claim 1 wherein the adhesive applicator contacts the page and is
movable so as to move at a speed substantially equal to a speed at which the pages are

10  conveyed along the path.

12.  The apparatus of claim 11 wherein the adhesive applicator is moveable and is

pivotally mounted adjacent the path.

15 13.  The apparatus of claim 11 wherein the adhesive applicator is a roller.

14.  The apparatus of claim 9 wherein one of said applicators applies one part of a two-
part adhesive to one side of the page or pages and the other applicator applies the other part

of a two-part adhesive to the other side of the page or pages.
20

15.  The apparatus of claim 1 wherein the adhesive applicator applies an adhesive strip

adjacent a leading edge of the page or pages.

16.  The apparatus of claim 1 wherein the adhesive applicator applies an adhesive strip

25 adjacent a trailing edge of the page or pages.
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5 comprising:
conveying pages along a path,
printing matter on each page as the page moves along the path, and

applying binding adhesive to one or more of the pages as the page(s) move along

the path.

10



