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 vention 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%?&@EE
be boulfd. tﬁl’nhﬂ)r_ﬁﬁ_hmg%En(ﬂ? a Btdek | tHMENIdréNorld @ Bode e d BésSoTitRS ReLLNRIHRD The@n
appar at us ,compri Si ng:
PP u bID(TBIG pagesgtogether 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,



means for supporting and/or conveying a page, 17 MAY 2005 BINO2 -2- a

first adhesive applicator configured to apply a first part of a twps * 05
bi nding aglgesive to one side of said page as said page is being s p§§$ @8
and/ or conveyed by said neans, and a second adhesive applicator configured
to apply a second part of the two-part 5 binding adhesive to the other

side of said page as said page is being2§upported and/ or conveyed by said

nmeans. Preferably t age i.s conveyed along a path as the adhesjve is
applied. Pref éirfi./fﬁqf{?ﬁg‘?#ée% EatP%CQ?%ig%’ﬁ t‘éF‘Piﬁljatﬁ%@ Pﬁ%@%aﬁ‘s}’oﬁ’aﬁé’i‘ 18§ pinch
rollers. aBhatwrtabhy side prsdid piiRad shid pag€ altRthoahibsortddN@d Rk BekVeh&t bpssd 10

Preferably the aghesive applicators are |located after the print head.
Al t er nat i VEH)S> ¥fie adhesive applicators are |located before the print head.

Preferably theaaghnsi auﬁesamlipﬁaét@f@nﬁg@reaw@mﬂjﬂh Becadh g&ﬂt VethRRRbigaat or s.

Pr ef er abl .Eﬁ&igﬁfnt hq%d .S a_ pagew dth prLBt hea%.. referahly the print
head 13 aniding Sbedve i (i altir S0 PoTILpREEaR Pl a8t 1 R SBPRUESSIGET 15 on
demand. Prefwsvadhby siilencagdiesi ve applicators do not contact the page as it
noves along the path. Alternatively, the adhesive applicators can contact

the page and berdeMBRhEpsSR idonvePed YRy Abaih a§%eﬂh§sliktb%%aﬁﬁeﬂl ly equal to a
speed at which the page 1s conveyed along the 20 path. Preferably if the

adhesi ve appl i i V.ot d adjacent the
path. ALt or nat Far e pEPIRAERRYE abilithe B Y LA pARHILET 1T Sahesi ve

appl i cators m ghle ABRI £ IREFL G AREP I SithbRSs 2d) acent a leading 25
‘edge of the page:

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.




As an alternative, the adhesive applicators mght apply an adhesive strip
‘adjacent a trailing edge of the page. Preferably a pair of print Tpﬂﬂ§Yb§05
provi ded, spge at each side of the path, each applying printed matter to a
respective side of the page. 17 MAY 2005 BINO2 -3- The adhesive

applicators mght be fornmed integrally with the respective print heads.
There is further disclosed herein a met'Rod of applying a two-part adhesive
to pages noving through a printer, the nethod conprising: 5 conveying

pages along a path, printing matter on each page as the pages noves al ong

t he path, and | ying respective rts of. .a twy-part.binding adhesive to
respective si dz@@ggﬁe{sﬂ'g apBg orégllglﬁ)t%ﬁtﬁ@%eddm?ﬁ'\éﬂf %‘[hp%}? ﬁ"fSp%‘ﬁél%E@“ ‘PTI ON
OF THE DRAWNGS 10 Preferred forns of the present invention will now be
descri bed by wdyiexsfis 8xtheptlisclogddtherein p aethnskoftapplying aisvoopgybadpiesiye tr pagengs
wherein: FEig: I Le | {ion of a page conveyed along a path
and passi n'ﬁ]lg(g’zlanét&%&&ﬁaﬁﬁ?ﬁgﬁlﬁg&%yﬁgﬁ%% adhesi ve applicator; Fig. 2 is a
schemafi c il | usbialyingpagés dofpgpathavi ng an adhesive strip adjacent one 15
edge thereof, Fig. 3 is a table, schematically illustrating the principles
of five alter naflp%g@aﬁ%rsqr\ﬁ@chaapqﬂwlaﬁmﬁswmgr}g%:@ammds a schematic

el evational vig e19{élsgfgf)g&g%(r)pagg opgggé_p%%?lgglegl aggygivg RGed B sof@y ng a

strip of adhesi I'ed to an upper sur | acent to an edge to be
bound; 20 pRgeps ibmbsesaleggdtbeptthc el evati onal view 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 evat i on@RIEF DESCRIPTIONOF THHROPRAWINGSfirst part of a two-

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,




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 surfag IWAY%IObS
‘but the bgyo®m page, Fig. 7 is a schematic perspective view of a pag

bi ndi ng support tray situated inmrediately down-line of the adhesive
applicator, 17 MAY 2005 BINO2 -4- Fig. 8 is a schematic cross-sectional

el evati onal view of the page binding support tray of Fig. 7 show ng a

first page havi
Figl 88is 8 kEfeha@t c?d?;g-%édti\bﬁalaéﬂév%ﬁﬁﬁﬁl vidwoifle gag%tblﬁ&ing Bt

surface en route thereto, Fig. Is a schematic cross-settiona

vi ew of tﬁi@ﬂ@é@@ 6|Sh@lwmg asﬁrpmgﬁ ha®ing natripaafdidbesiie alffackittgts @@ge i achupphe  page
closer to its rest ition, Fig. 10 is a schematic cross-sectional

el evat i ondFR5Ew " ‘Il t eéetBage bi ndi ng support tray and page of Figs. 8 and
9, with the page at rest thereon, Figs. 11, 12 and 13 are schematic
cross-secti onal 1%|9é$/atsms:ﬁb'emc\fircz@ﬁvm’flom@lwg@nalmem@ﬁfge pegsgunding punposthowi ng

a_secogd pa0endfald o HOU GHGHe bkl Fak IRIL S fbg st page, 10 Fig. 14.isa
Pandbusqingd Saf P

schemati c cross-sectio eva Vi ew o page bi ndi ng support
tray having a r, of pa es restlngth reqQ 0, be bound, with all but the
top page havi n% n‘gﬁ 1%'1‘)\?\%@8’1 {jc pross-prytienalic E?VBTFOJ‘&LW@@f qfdhepagg beutingFrreere

thereof, HufandBa %gmgst nBHOE % PR Bf rodt RGO ndling press tovard the

edge of the stac ed pages, ows t he ‘page binding support tray

wi t h pages bou r ed Ilcat on of t ress,
A e R R e N A L o R R R R e
tray havi bgndin gﬁ&@ha?ﬁhdvﬁﬁg ‘dlsé’debﬂﬂ W8 Wﬁro%%%@ds@@résf@&qﬁe fivdt blilged t Op
vol une ready to be pressed, Fig. 1 is a schematic cross-sectiona

el evagponal vi e of if fes0ag; BBl BRIk AP LAY A LTRSS of 9.

17, wth all avin esse one upon an
schemati ¢ tpp hsqn'ng tinumbet d>ﬁ;mgesaztestmg thérean- twbﬂ:imumjwﬂl@hlm beisthé aopi page hadng

bound, 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.




Fig. .20 is schematic elevational view of a page binding support tray having
an alternative press, 25 Figs. 21 and 22 are schematic perspectivi_‘rwugwwsmo5
of a portigjaz0of the alternative press of Fig. 20, and Fig. 23 is

schematic el evational view of a page binding support tray having an
alternative press at a trailing edge of a stack of pages to be bound. 17
MAY 2005 SINO2 -5- DESCRIPTION OF THE I5REFERRED EMBODI MENTS In Fig. | of

t he acconmgyp THE h!ﬁ'b‘ ed a path 10 of a
page 11 pass?ncmgt?rﬁl(?yms pri rll:?ae'ripl ncor porattng an adhesive qEpl I cat or.
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t hen passes a pr| ntin an a e application station
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printi ﬁg St ate |r Yf&f{m’e’? ‘? %E:rgéf@ra? “!t‘gﬁ ?tllcfr‘zl@sﬁ‘éﬁlﬁgﬁa%n%}ghgat i on
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not clog the print print heads at pr|nt|ngf station P. For™ single
si ded pagétagen ﬂ?tfiﬂﬁghﬂltﬂ@eﬂdbﬂﬂl‘m anpdfcafioatsiasion . iyt a tcmpw,sbe alhesingl e print

head 13,  JIPGERIIgRd i o SRR AT ORGP 05 S,

or ot her pdhesivengpleitionstativhéslw the@ripgaesthtidn soSthta.t(hdh@mw (bﬂ}ﬂl@g» %lp@ée@
sides, a pa| r of oppoEed print heads 13 m ght be provided ere the

print headStalag thegring e&}dé%rpﬁwma fabprantingstation®. 15 on page | | might pass
t hrough the adhesive application station A An air cushion 14 at either

side &f the padier ditglasided ppgaslstdmingrﬁhnq)ting'ngmatﬁdm]hni?%Ing:nnipﬁse psiaylegeidt Ey .
rreans of in air flow Vi i N eac rint hea

The i‘ﬁ%gﬁ §B ﬁec? ?’ E‘t%ﬁ%ﬂ%ﬁﬂl‘@g é‘i‘}(léﬂl’i‘é%tq\? d-appl i cat or
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si des of the pa%e to ch
the page 11 is to be prmted 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.




adhesive is to be applied. As shown in Fig. 2, a page | | having matter

printed thereon by printing station P also includes a strip 17 of ?ﬁw i¥}%5
as appl i egppt adhesive application station A As can be seen, the g ﬁlz

can be applied adjacent to the | eading edge 27 of page 25 11. The
application of strip 17 adjacent to the Jeading edge 28 is suitable for
those situations where the adhesive applicator does not contact the page,

or contacts th%ﬁéﬁnggoaabd{@h%atsmwe@ﬁmwet%emb@ hﬁéndOJd aa opage 11
as it passes the adhesive application station A Alternativel y, estrlp

17 coul d B8 ofppgd bU adj acent to the trailing edge 28 of page 11 and this
position mght be nore suited to adhesive applicators that make sone form

of 30 physical eRuatiethuids bféﬂiﬂyIﬁgi&ﬁleblvb t@theigag® BB BRENAINRA MInAPPVhiGRL | ON
station A. 17 MAY 2005 BINQ2 -6- A margin 29 of about 1 to 2.5mmis

desi r abl eaﬁ’eﬁ%‘@ﬁh‘ia%@f’lﬂeénﬁléﬁd edge 27 or 28 of page 11. Various
nmet hods of applying adhesive to the page | | are envisaged, sone of which
are schenat i calMsthelk pircFigd3 isna forgconBact ﬁleﬂhﬂhﬂ)‘dplblying abhgivedoitise ovia pagt act

met hod of .applyin esive to the, novi In this nmethod, a
stati onar ﬁ M@.ﬁ%@ﬁﬁﬁ?ﬂ@&fwa Sé‘ﬁr@yﬁg%@ﬁ%ﬁwsaﬂhw& 6 S PRge 11
as it pasg I r

i ntegrall yq\?ins Eﬂﬁ? %gmép@?%?&ore;fﬁ@a&%% %ﬁ%ﬁﬂ nﬁlgﬁg%tfgit?lﬂigg wmf ter

the pri nt prishbcadNBStdrodgi belleatabyisiresn adhitgitheptin hoak si de of t he novi ng
page 11, although this 10 tinme using a contact nethod. An adhesive

appl i cat or 163 Ni@hgi Y alsa bpplicsadhdse@ tabasitide of ihs@sbviky e 100AHougithid S
caused to nove at a speed matching that at which the page 11 passes

t hr oudf t Mancahesd wta&pmeﬂ@étAoﬁdlsqsa@a@nhcaﬁorrléacs pigpta mognteQ@b@utrﬁsiednt 0

aopl fos adhdy bl N RAREAfo Ry Aiertan BBich B AU ILIG Al BT iiseton of o
page | | asough thasdiesivepplighioh rs&u&@ Adhesty®lePPd teiads ifl dhati @itk t pair

of pivotally mounted adhesive applicators 1633 nove pivotally at a speed
cor r espondnéessigle ehpagedil asthepdhesive srplisaige 19> applissadhssive tothg hagehe

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




adhesi ve application station. They both cone into contact with the page 11
and nmutually counteract each other's force conponent normal to th WZOOS
'11. Met hodyd enpl oys a pair of adhesive applicator rollers 16333 sﬁ%\
fromeither 20 side of the page | | until activated to apply adhesive

wher eupon they nove toward and touch the page 11, leaving a strip of
adhesive 17 at either side of the page.'7‘l‘he rollers would nutually

count er actcofpater §i@4re r hAHGEreGRARRIEH gﬂ@@\ﬁ? khrBQ%Ipﬂgxﬁx{[Hgfbi%y@gg'g rAti&P! oys

a pair of adhesive spray applicators 16333, One a er s pade 11.
The appl i dbe eepfddwamartadhesacs copligprotide sEfictentippe wodhirowhish té teetifipthy  one

part of a t wos par.t esive to a respective side of page | | so as to
apply strip;réb?i 3“%?%?‘?%%‘&?1?@“&%&?%%?&5-1, Met hod 5 coul d enpl oy an adhesi ve

applicator fornmed integrally with the print head. That is, a channel for

the flow of ondipdritlugfates asfaskedipagesdd evithal batdhs top@age previfed with aneach
print hea : P I be beneficial in
si t uat ?ongdh evr%cegn.tl%gf%%gﬁ%% %ﬁfﬂx\%%cﬁg%hte e %/Y(l??l&?cﬂienqbri nti ng/ bi ndi ng
operation. For ex le, if,there were a 17 MAY 2005 BIN0O2 -7- conputer
sof tware or hafH\/\g‘f%E“‘"\tﬂﬁF Hﬂ‘?@f‘it‘?ﬁﬁn é%'ts-%elphﬁ{ﬁ&h‘ba’ei’oﬂjamrﬁagﬁB?‘S_cﬁn_rﬂfl]ihﬁﬁ‘f?
oper at | O strigf [1aptied & indhdehr RAfake AYNCHE HPediRlb B Bl de sufficient time

within which to rectify the problemand co ete the binding process. Fig.

4 illustrates tack qf es 11 with I t the to e provided wth
an | 5" adnes: ve BT B aShaf iR e shianith oot Ap e B B BHEGERARHES Bund.
An al t er naippar@uifacedsRilltue theitdp fradd and thQeehdpa 6f theltwd-part BHebRBLpAGR thas an
adhesi ve strltgglﬂ applied to 1ts bottom surface adj acent an edge to be

bound 10| n e kptiog susfase akball byt thenbpdtom Bagshown with part A of a two-part
adhesive applied to the upper surface of all but the top page and the
second part of Wien thewtagardf pagisediFugs. dppd b etk gressed fhgether, bdlidstvm Fulid ace of

all but the bottom g%gtg en tlHZl st.acks of pages of Figs. 4 and 5 are
pressed t BRETIHEFIS UFFSP BB Ct'heas s occurs once the adhesive 17 has
dri ed.

When the pages 11 of Fig. 6 are pressed together, the respective 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.




When 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 reaci ﬂMQYZOOS
set. 15 Wumog print head 13 is an inkjet print head, and non-conta ¥
adhesive application Mthods | and 5 are enployed, the adhesive strip 17

Is applied to page | | before ink on th?% page passing through the adhesive
application station 10 has dried. Air sing through air gap 14
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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




11, those respective parts could pass through dedi cated channels in the
respective print head 10 at either side of the page. This would gﬁﬁﬂ@&VZOOS
reduce thamot kel i hood of adhesive bl ockages in the flow channels.

adhesive or respective parts of a tmo-part adhesive can be provided in a
chanmber of a replaceable ink cartridge providing ink to the print head. The
print head 13 should be as close a possi‘ble to the pinch rollers 12. This

i's 15 becajsgtok 19 Wik ki@t $helpagB 9Yb Ssin@td RENMMN &ile 27U RIE Me M%Pe&eg'ag)fpage
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as to be situat over the trail i ng edge t he pages. 8 a first
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and the | eadi n e 28 m ht strike 30 the vertical wall 31 as shown in
Fig. 9. The vi %rsa?g %éhq binging pregs 28 commepeesownpard moxgmen (owrd Bl NO2
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page touchpwyl Ydheme Rérs shoair ind2g.df6. tray 18. In Fig. 11, a second page | |
Is shown in its trajectory toward tray 18. In a notion simlar to that of

the first pagejtshbeldieaond tRAGO seB¥ERer @dgESinHiRg Bf tHi&ohhd $6luRRYE 1N a
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




5 position perfectly aligned therewith. The second page cones to rest into
the position depicted in Fig. 13. \Were the pages have the adheSiﬁfNQ% 5805
17 applieduiop the upper surface, the final page is provided wtho g
adhesive and it cones to rest at the top of the stack as depicted in Fig.
14. 1f, instead, the majority of pages i@ had t he adhesive strip 17

applied to their bottomsurface, the first page (ie the page at the bottom
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over the q%%&gﬁg adhesive strips 17. The stack is then conpressed to a
bound vol u as shown in Fig. 16. It should be noted that no subsequent

edge trimmng t he bound vol ne js 15 required so ng as standard si zed
pages 11 had i ﬁth fQ’P{ 910 el R driyRn &0 pstofae ‘%ﬁfg’m"f%ﬁy\?ﬁ Brckigee 18ihas
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earlier. In Fi and 18, multiple vo e sh wn stacked on upon
anot her wilevel.{ qubilo@sulhmedumd nnws obsioNgmprtef tegsessday2¢ anpnesked by

repeat ed appl.icat ) 20 The binding press 20 is shown
schenatic§$8§‘wﬁﬁ¢ﬁ§) %ﬁﬁ?@gﬁgﬁ@h%BﬁFE be pneumatically or hydraulically
driven, or could be driven by other nechanical neans such as rack and
pi ni on, el ect riVékgre enages kve prplicdaherwadhagivessttips Hongsids thaaitingredge 26
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di sks 203 e space par

dri ven0 shahi 2083 iepdiidgd. %We%@éﬂ@g&ﬁeﬂt&bﬁlﬂl HoRveRbr t%q;roﬁa@dl dl sk 203 coul d
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 di sks 203. The di sks 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

m ght be provided with a floor of adjustable height so as to al ways

present the top page in the tray closely to the pressing device. This woul d
reduce noi se 17 MAY 2005 BI NO2




-10 levels by mnimzing the stroke | ength of the binding press 20.
Furthernore, the binding press 20 could be fixed and the tray COUE?“@&X 005
pushed upwaoegll y toward it to press and bind the pages. The fl oor f
18 can be driven so as to nove downwardly as each page 11 is 5 delivered
thereto. This woul d ensure that the upng-nDst page always resided at the
same level. This could result in redu¢ed noise of novenent of the press
bar 20 as it need not nove very far to effectively bind the pages. Were
t he pages WE/EL&AIM:i ed thereto adhesive strips alongside the trailing edge
28, the press would be provided to the left as shown in Fig. 23. In this
enbodi nent, a pressing 10 bar 2033 is provided. Any pressing arrangenent
coul d however be provi ded. 17 MAY 2005 BIN0O2 WE CLAIM 1. An apparatus
conpri si ng: dﬁbﬂﬂ@ﬁm§U@Hﬁ¥$Hﬁg and/ or conveying a page, 5 a first

adhesi ve appli ¢at-ot ££Q éhd%} AR Y, al%%%st_ part of a two-part binding

adhesive to one side o sal page as & is being supported and/ or
convey&d by saladirsimelhmve applicaosendigdreddh esply @ fagphaitedhewopanibigliiged t o
apply a se part of t %émo part. . binding adheS|v%@€P t he other S|de of
sai d page 5uls OBagec PESALPHY P dneel bethe ypPpoTiRd 8oy EgrEeves

means. 2. pJhgs apgaratus of claim1 wherein the page is conveyed aI ong a
pat h as the adhesive is applied. 15 3. The apparatus of claim2 wherein
t he page |s drla\ﬁmndladhgsi‘td@pba&t‘br dopfigunedite appily a pécvoth paislof ﬂ1e$w043artThe

t t . head | ocat ed. af t J
o Ters. ” Biutd S RIBE Bl 8Cht B 3R n s dmRes b EeudsubhortedBpir cat or s
are | goat edn@%@bybah&n%hmt head

2. The apparatus of claim 1 wherein the page is conveyed along a path as the adhesive

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




6. The apparatus of claim4 wherein the adhesive applicators are | ocated
before the print head. 25 7. The apparatus of claim| wherein the ?R@ﬁil hﬁs
appl i cat orgioatr € pagew dt h adhesi ve applicators. 8. The apparat us % %
4 wherein the print head is a pagewdth print head. 30 17 MAY 2005 BI NO2
-12- 9. The apparatus of claim4 Wnereig the print head is an ink jet print
head applying droplets of ink to the p ﬁe on demand. 10. The apparatus of
claim1l wherei rrﬁehl? AGE SF YIRin? ARYHefch ﬂfeﬁarfﬁ@héﬂatlsﬁﬁﬂﬂ@jﬁttpﬂd?ﬁe lyigg @S it
noves al ong the ﬁ 11. The apparatus of claiml wherein the ac?’ hesi ve
appl i cato ozégtﬁpguﬂctolﬂ@rpﬁgg@ndnma@de nmoveabl e so as to nove at a speed
substantially equal to a speed at which the page is conveyed al ong the
path. 10 12. The apparatus of claim 11 wherein the adhesive appli cators are
pivotally nmounted adjacent the path. 13. The apparatus of cl al m |

wherein t ad A I f
claiml \/\Egrel Whéﬁ gﬁggf@gﬁg%a@éﬁ% {(%l(r%saldgé eapi)gg%égtd{g\?lgt adhesi vgﬁggt rips
adj aceft aslitoncvenglonddle: pdth.t he page. 15. The apparatus of claim1 wherein

t he adhesi ve applicators apply respective adhesive 20 strips adjacent a
trailing edge of the page. 16. The apparatus of claim| wherein a pair of
print heads is provided, one at each side of the path, each applying
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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.



w th,the respective print heads. BINO2 17 MAY 2005 18. A net hod of
applying a two-part adhesive to pages noving through a printer, gg(aos
conpri si nganogonveyi ng pages along a path, printing matter on each ng

t he pages noves along the path, and 5 applying respective parts of a

two- part bindi ng adhesive to respective1 ides of the page as it noves
along the path. 17 MAY 2005 BIN®2 -14-"ABSTRACT OF THE DI SCLOSURE A

bi ndi ng prigcessA hideoddg spplpRgaltRlol sat 40085 A tor;ﬁgéheﬁbvmgﬂ%ﬁghsa Bifinter, tho- par t
bi ndi ng adhesive as strl ps at either side of page to be bound. Part A of
a two- partmﬁh‘l’fbngsﬂ% 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 W th the copeqyby pages ganig 8 path, t he two-part adhesive applied to facing
surfaces is then pressed by a binding press so as to conbined the two parts

of the adhesi yginwhe fhitbiGeaif bagddsdhe Pages moves along the path, and

5 applying respective parts of a two-part binding adhesive to respective sides of the
page as it moves along the path.






