17 MAY' 2005 BINOL -1 Application of Binding Adhesive to Pages Passing
Through a Printer FIELD OF THE | NVENTION 5 The fol |l ow ng inventi onqyeharemos
to the app#itdati on of binding adhesive to pages passing through a printer.
More particularly, though not exclusively, the invention relates to the
application of a strip or strips of bi ndb}ng adhesive to a page receiving
text and/or images froma pagewi dth prihf head as the page passes through

a printer. It is well known to print individual pages of a volunme to be

bound, theAppli I ' j to then
crop one or prrporga;ggg%ff Bémdi?yg@‘gﬁﬁ%ﬁgp%%?ﬁ%éﬁéﬁ t oget her by
appl yi ng Teriel i 0 an edge of the stack of pages. This is a
tinme consﬁ]r;lhmggl %ajmp\ﬁ%rﬁ ensive process. It would be nore efficient to
provi de pre-cut, uniformy 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

pl ace t he PIELD &F JHE INVENTHINpages in a stack, and to press the pages
adj acent the spine t hat the adhesive binds the page edges together. It
woul d §I so be desi r aBledolgnivgdneation relappiarthe epplisaiomet tinding adheaipplyi ng a

ori _aes e TOF . ol e 0
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i S\r/]en_ti on telatep tothicdpplication bﬁd stipch d ranﬁﬁroa?uﬂiﬁgcgdgaa@igac EQg%_bﬁié;ﬁrll eQEgNlTln%N
esive tQ.pages passing thr. _a printer.

'?'here is cﬂ‘o“%g’r’g%%fgﬁfé’%?ﬁ?%?“ﬁ&ﬁmh%wm@éssap@wmmr atus which

defines a 25 NeB&vEIABORN 1BPrideindividial Pohed oPAV O th be bBEnARRAE LIS B! N9

confi %r ed to convey pages,
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 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 a printer-and-adhesive-applying apparatus which defines a
25  page conveying path having a path exit, the apparatus being configured to convey pages,
one at a time, along the path such that each page remains unstacked until said exit and such
that only one edge of each page constitutes a leading edge, and only one, opposite edge of

each page constitutes a trailing edge during movement of the page along the entire path, the

apparatus comprising:




one at’ a time, along the path such that each page remains unstacked until
said exit and such that only one edge of each page constitutes a HEMIAVR005
edge, and By one, opposite edge of each page constitutes a trailing edge
during noverment of the page along the entire path, the apparatus
conprising: 17 MAY 2005 BINO1 -2- a prigt head located adjacent the path
configured to print on pages noving along the path, and at |east one

adhesi ve appl i caprrt head wpped adjacmit thy pathesiigeret oo pantbnyagesmovnp APhngahoNg
the path. 5. Preferably the apparatus conprises a pair of pinch rollers for
driving sal?agl’ﬁg es along the path.. Preferably the print head is | ocated

downst ream of  tdh¢capi diiéfhdh&iixbeedp‘p,licd?é%%ﬁﬁlmn&iﬂgaﬂesﬁé?&sﬁrfﬁ%%g}&ﬁ)evg—%ﬁ' i cator

is |ocated downstream of the print head. = Alternatively,
adhesi ve @Meathapah- i s | ocated upstream of the print head. 10 Preferably

t he prignt head 4 ] rint .head.. Prefera he .print. head is an
i nk Jpet5 print hpggfg?acgné | ghé egm? Sérﬂ rﬂ)%gf}lpﬁjé oépglﬁ{l5@&%&1’%{&%%@@%@3@9% on
demand. Praddmerthbpytht. he apparatus conprises two print heads, one at each

si de of the path. eferably the apparatus conprises two adhesive
applicators, orfgefﬁfalgg’a@ﬁpglpﬂéaéﬁs loged dewpsiream obitkes pineltbtojlexshe or each

adhesi ve appl | B BfblPEPLich S A ARGl s 8RN ARy Por REBES, RS LY

nove al ong the path.. ternative e or eac hesive app can be
configured to cUtareativelyhthepagesh adhasivd spplieatovisdbdatedatpstedp et the priashaat i al | y

' 20 al ong t he path.
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Preferably the print head is an ink jet print head configured for applying droplets of
ink to the pages on demand.
Preferably the apparatus comprises two print heads, one at each side of the path.
Preferably the apparatus comprises two adhesive applicators, one at each side of the
15  path,
Preferably the or cach adhesive applicator is positioned so as not to contact the
pages as they move along the path..
Alternatively, the or each adhesive applicator can be configured to contact the pages
and to be movable at a speed substantially equal to a speed at which the pages are conveyed
20 along the path.
Preferably if the or each adhesive applicator is moveable, it is pivotally mounted
adjacent the path. Alternatively, the or each 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, preferably said adhesive is a two-part adhesive, wherein one of
25  said applicators is configured to apply one part of the two-part adhesive to one side of each
page and the other applicator is configured to apply the other part of the two-part adhesive
to the other side each page.
In one preferred embodiment, the or each adhesive applicator is configured to apply
an adhesive strip adjacent the leading edge of each page.
30 In another preferred embodiment, the or each adhesive applicator is configured to
apply an adhesive strip adjacent the trailing edge of each page.
The or each adhesive applicator is preferably integral with the print head.




Preferably if the or each adhesive applicator is noveable, it is pivotally
nmounted adjacent the path. Alternatively, the or each adhesive appyimAY30os
can be a r#%er. Were a pair of adhesive applicators is provided, one at
each side of the page passing through the printer, preferably said adhesive
is a two-part adhesive, wherein one of _25 said applicators is configured
to apply one part of the two-part adhesive to one side of each page and

t he ot her appl i Betrois fisher discloged beteina mﬁhb&of;ﬁlﬁtﬁ}ghﬁf a:gﬁ{;ir%l)ﬁ;fég ﬁd@?ﬁ%\ﬁ; ga(r) :
adhesi ve the other side.each page.. In ane preferred. enmbodi nent,

each adheséaggs %B%WE@HPB%?BH%W '?fﬁ"@ﬁf"?‘@l’ PP PPaAta athech appastusidsiines acent
the | eadi q&ﬂﬁﬁ@%}%ﬁpzﬂﬁ-éﬁtﬁ&gﬁeﬂfégcbﬁpﬁﬂﬁé;hel’ preferred embodi ment, the or
each adhesive applicator is configured to apply an adhesive strip adj acent
the trailing ed§BVoingpasss plane theTadh, one etxctimeadinels ihateabphicmimmins S

f bl ' 1 W- . int .head. 1 Y 2005 BINQ1 -3- There is
Purther o e Reea il Wb ol A Bich Moy BB nc e Ot Bre <2ppitgions fsadfies: ve ¢ o,
pages noviedge,tand onlytone, gpobitetdgend eahiRgt YonstiRRtyd RAliAPE&Al MM Ch

appar atus defi nes path having a path exit, the nethod conpri'sing: _
cggveyi ng "PAGEEY ?@Eﬁ?&?&l%tﬁ? %Wéé’ig‘l;a ti rrf suchgéhglt Ofaggcpag:g;erral ns
5 unstacked untyihtig@hBuEXdd esth ggﬁélgs OB Al C
constitutes a }plgadli %g.tte_dge? a_ﬁ _onI_y €%1 _oppgg%}fe e%ggpgih’g% h page
constitutes a tpplyligigndingedhediveitnspid pages reing cofvelybé aloagthela@ng the enti re
path; printing matter on each page as the page is conveyed al ong the path;

i i ' ' bei ng conveyed al ong the path.
igdBRﬁégl &%@f%@%@ %ﬁ@@@gﬁgde:‘ orms of the present
invention will now Iperdesfioedr ¥ pf&¥ntQfivenBSAWRE SoWitkHel&inel B Gy o? the

acconpanyi ng draw ngs wherein: _ ] _
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;
15 Fig. 2 is a schematic illustration of a page having an adhesive strip adjacent one
" 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

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

Fig. 5 is a schematic clevational 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-

25  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
30 tray of Fig. 7 showing a first page having a strip of adhesive adjacent its edge at an upper

surface en route thereto,




Fig. I'is a schematic illustration of a page conveyed along a path and
passing a pagewi dth print head and an adhesive applicator; 15 Fi g47 f1A® 2005
schematic &% ustrati on of a page having an adhesive strip adjacent one
edge thereof, Fig. 3 is a table, schematically illustrating the principles
of five alternative adhesive applicatiop nethods; Fig. 4 is a schematic
el evational view of a nunber of pages with all but the top page 20 having
a strip of adhe@ig-vﬁbisalmphdmaiictcmoarsectimmtelsmtifoamla;iadjoaﬂerpﬁgé fbinafmgesdgﬁ)_r%ﬁ blel
bound; Fig., 5 i.s_a schemati.c clevational view of,a stack of pages w a
but the b%fatyo dPaged 5\7@3’8&9%5??‘5%018?“Eﬂﬁ%’??wsﬁlﬁﬁi ied to a lower surface
thereof adj acemtigt® iga sclkitic @rdi8-seRMAIbIcVatiénd vicv 8f BE B@ihﬁgg E@i%h‘ onal
f part adhesi've

view of a stack of pages with a first part of a two- 25

appl i ed t drayfedpageet Kigs.Band 9%owithithe page at trst thersopage and a second part of a

t wo- rt adhesj: | t tom sur.face, of .al |l but e bottom
page, péi g. 7 i ?l%seslg’ﬁgrr%r@?lg ag%%és}%lél% 1{’ VSRR egivﬁté‘ylfh B’ieWcﬁfIﬁ. Bifport tray
SChemt | c o7 Ooge Sbat ) onal ol ovat onal vt o ol ha DL bt the il pafeort 30
schematic cross;sect.ional el evational view o € ] _ _
tray of Fig. 732%%&\%1?1@5 emafie crosagectiondl cheyationpl Migy Qﬁth%tﬁil*@sblvgna@}mg_ént |9 ts
edge at a S . MA% I -4- Fig.
isga scherrqraal P%e%lggss-ggﬁo gf %ﬁ%@?&%ﬁg b?/?ﬁgw o} tﬁ%g%%@g%%l%%%%wggpport
tray and pagewefdlyfagingStrimpf aihetiee pdjaenchrostye thaeiff s rest pozl t:j_on, Fig. 1t0
s a hemat i c [£rqss:sectional elevational.view of the page binding suppor
tray gﬁd page O 3'2;39529W§Eh§r?a°g§?ss%ﬂrlt atﬂ?ge'l'ﬁ'gﬁl@geﬁreﬁégWaﬁdﬁg? gdg ofheri g5 11,
12 and 13 sgkkedsgdpesat i ¢ cross-sectional el evational view of the page

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
15 anumber 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
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,
20 Fig. 20 is schematic elevational view of a page binding support tray having an
alternative press,
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 tray having an

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

DESCRIPTION OF THE PREFERRED EMBODIMENTS

In Fig. 1 of the accompanying drawings there is schematically depicted a path 10 of
a page 11 passing through a printer incorporating an adhesive applicator.

Page 11 is driven to the right at a driving station D. Driving station D might

30 comprise a pair of opposed pinch rollers 12 as shown. The page 11 then passes a printing




bi-ndi ng support tray showi ng a second page as it progresses to rest upon

the first page, Fig. 14 is a schematic cross-sectional elevationah7Wgy Ros
the page B#Wdi ng support tray having a nunber of pages resting thereon to

be bound, with all but the top page having an upwardly facing strip of
adhesi ve adj acent an edge thereof, 10 Fig. 15 shows the progression of a
page- bi nding press toward the edge of the stacked pages, Fig. 16 shows the
page bi ndistajiosdbpmirthert aragdhesivé apigesorbaativh A) Angh sleehdtived@ie aesivapp! i cati on

i ndi i i -sectional elevational view of the
page. bi ndrRELAUBSRCR A skl frest S PG Htongh PR ratrERa fu s rest i ng
thereon, widhésive AgpRcMRINURICh TSNy HR: RERE SBREH so thhl SihediBe b 1R RELFTRLLC

I naln ray an

cross-sectional elevational view of ‘the page g support t
vol unes offotflge theppringihesd erf pring beadsas phitingsptivadh pressed, one upon anot her,
Fig. 19 is a schematic perspective illustration of a nunber of vol unes

havi ngSbeen  b&eondingRGidedpag?Printings elegimking satisy Ptrﬁigﬁ'@doniﬁg%w(% ﬁ%lg% i 2
| gS.

bi ndi ng s rt tray, having an, alternative press, IS. ) _
schematg i c‘f%%f é%)é'éleil%@t sadns mrghibgepagesndthidramhen é@mmdnakjetgylpzlgsd. of Fi ?.
20, and Fi s e vat i i f age ..bi ndi.n or
tray havi rfgt?%‘% v%@" %etsp?rﬂ ﬁg%dvlglgg{r %s@aﬂa@gksfe\r{gﬁ*\‘leﬁﬁr %ngé%ylflﬁrag‘flg‘gk ‘fprgpages
to be bourthk paREICHS BTheQiinGtd dHiotPRIHEERRER ENVBESkVpNREhdads B fight bef t he
acconpanyin .(ﬂr wings there is schematically depicted a path 10 of a page
| | passi (ffg{l fidglugh a printer incorporating an adhesive applicator. Page |

| is driven to the right at a driving station D. I?rivi ng station D m ght 30
conpril8@e a pai MVhsre gsiuise beasls i3 larg ink & psind Beads, wdtdninl 5 dipageaid anikht pdsen

passes a iy g a&ﬁes%ﬁp%ggaﬁon BLAS 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
15 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 maiter 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
20  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

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.




-5- stiation P and then an adhesive application station A As an

alternative, the adhesive application station A mght precede theqpijA¥idngs
station P,B¥at it is preferred that the adhesive application station
follow the printing station so that adhesive on the page | | does not clog
the print head or print heads at printing station P. 5 For single sided

page printing, the printing station P m ght conprise a single print head
13. The print Hdadod3 inFight ibenan-pagext mahdd arapplydny alibesntol Ak mo@ingPaba't
head. Altgr a&%yeL%_d%Gﬁ%Efint gead n&ght be that of a |laser printer or
other prin i'in]rb JOTTeRd: gary adhesiveappficator L6 spraysadpesive amonsrsidspiipage des,

a pair of lappRasgdsathdipilieads ' ' ' RNt
heads 13 are ink jet p‘rl?ﬂrrlit &ﬁeg(ljas%,amlmﬁue iagghﬁdg&gﬁiggggeefoﬁe%%gﬁdyigﬁEl‘tehrough
t he adhesiR?’éitB?ﬁS‘l£3c<§tm?6htlsq]aﬁat@humﬁremomiaﬁemthspﬁmﬁemd at either side of the
page 11 as it passes printing station P can be provided by neans of air

passi ng t hr ougtMethodP mlsblappligaiihesdversione dide bf GRGHoRAE pégehqgishtﬂo%?g rﬂE e

adhesive application station A can conprise an adhesive applica 16 at

one or 13Mfpsing? edachmethpd. Aagdhesive applieston g ispiontaliftinotuntiddbouatra Siedes of
th ' ' ' e _applied. sho in Fig.,.2, a page 11
i hg mairio B aRER R 1 ool @ abP e RBR o ing ol Bt i pedbed LpneSsh ot 1 p

17 of adhebtiough the adhqsiveapplitativiesion eA agiRtibs liePB0 s6:atd B AnthdbwaRhde
seen, the strip 17 can be applied adjacent to the | eading edge 27 of page

20 11. Thendgsside ehpsgsnl 1ot the adhssiyy applicaios k6> enpliehadliesixdtmthepdge 28 i s
suitable for those situations where the adhesive applicator does not

cont add the paddsthat 3 epplieaatisesiveao patissidet ofla py&) ncastiyp@%%@hgh ¥hemat chi ng
that of th q,%tp 11 as it passes the adhesive application station A
Al ternati ¥ RF}} Frelication station..4 ppig obpivaispy mayntedjadbesine applicdierstltas mowg edge

28 of ; i L1 geq) . suit.ed t o _adhesj.ve
app?i cg'? gr%lsdogﬂgta%ﬁgﬁ%e‘ascgﬁ%gpfﬁgg? %%%%?@ll J(:Bgt?’gg%%et glclfas\s/ﬁsttﬁroflaé{hﬁage I | as
it passes adidisoiappliatiph swtion.dfheg bathi @meAntoAoftcgwih 2% ke aPard mutda@y2. 5mm

I s desirabl e between T}hhe ?trig 17 and edge 27 or
counteract each other’s force Component normal to the page 11.

15 Method 4 employs a pair of adhesive applicator rollers 16333 spaced from either
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
20 page 11. The applicators do not contact page 11. Each applicator would apply one part of a
two-part adhesive to a respective side of page 11 so as to apply strips 17a and 17b. Like
Methed 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.

25 Also, the use of a two-part adhesive could be beneficial in situations where there
might be some delay in the printing/binding operation. For example, if there were a
computer software or hardware malfunction part-way through a printing/binding operation,
the use of a two-part adhesive could provide sufficient time within which to rectify the

problem and complete the binding process.




28 of page 11. Various nmethods of applying adhesive to the page | | are
envi sageg, some of which are schematically depicted in Fig. 3. 173WA%%%5
BINO -6- #hod | in Fig. 3 is a non-contact nethod of applying adhesive
to the moving page 11. In this nethod, a stationary adhesive applicator 16
sprays adhesive on one side of page 11 as it passes the applicator. The
adhesi ve applicator mght be forned integrally with the print head 13 or

m ght be | ocat edgupBlusieates ostackf dfarageel with all bhede topbpa¥ iphadded wids sy appl i es
h this time using a

adhesi ve tg,one si.de.of the novi.ng page 11, althou

cont act rreataﬁg%‘fe %szaﬁé@rWeéﬁﬁﬁcgégﬁgeni%e?&eﬁf’%gaﬂ@ mount ed about a
fixed pivot point and is caused to nobve at a speed matching that at which
the page | | pasaiéernathedudgpictodinaltipe®ivhercapgl] butahd lomtost pagedias atadiesioti on

roller 30 ' t with the ndersi d f ge 11 as the adhesive
appl i cat orswg%%){eﬁééﬁggﬁgoﬂ\s/ 6@ Jﬁgengggggigelt@%g&pﬁg% 3 applies adhesive
to both sides (%f a page 11 as it passes through the adhesive application
stati oE. A pai rinde $ § slegk pipageisshewna aridiavicA app e aar péhets8 3pphinddo the

ivotally | | Lch th e 11 ses
Ito hr ough tr@be%gﬁggfgfeﬁg%%ﬁ%ggﬁ%ﬂ s\ﬁl{ atb?%éﬁgg&fﬁgitloﬂﬁ? %W% Sﬁ'g aﬁﬁ‘%bve@gﬂﬁ‘%ﬁt? with
t he page Ithe beitwn swfagebf yll batcthabett@as baggach ot her' s force conponent nor nal
to the page 11. 15 Method 4 enploys a pair of adhesive applicator rollers

163-33 spaced fwhén @k kRE6Ks ofPa Ov\dla}tFéésgﬁgﬁég%ré %ﬂe%%gttcgggeﬁ%f}{@sﬁ&dotttﬁe appl y

adhesi ve wher eupon they nové _ touc eaving a strip
of adhesi PegePcaYrs Opediae agdhagived(7 takdriphge. The rollers woul d nutual |y
counteract each other's force conponent normal to page 11. Method 5 enpl oys

a pai 10of adhesVhen thppagesaPRI FRAbAESEERMogcBRE, (AE re8hddios péltsd&tﬁé twg0 page
11. The applicators do. not contact page 11. Each applicator would apply one
part of apgﬁﬁggﬁﬁﬁlﬁméﬂ’%éméﬂqW@W@%&R}iﬁﬂs\ﬁér@ﬁﬂ@dﬁet-page | 1 so as to
apply strips 17a and | 7b. Like

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

15 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
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
20  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

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

A most desirable embodiment of the present invention would use a two-part

adhesive and would incorporate the adhesive applicators within the print heads themselves.




Met hod 1, Method 5 coul d enpl oy an adhesive applicator fornmed integrally
with the print head. That is, a channel for the flow of one part ?ﬁl\ﬁ’AYZOOS
two- part c&eésive mght be provided in each print head. 25 Also, the use
of a two-part adhesive could be beneficial in situations where there m ght
be sonme delay in the printingibinding opgration. For exanple, if there were
a conputer software or hardware mal function part-way through a .

pri nti ngi bIhadisng pagsegeati assages foe thesftovobf alhiesive fasighabld pehttRag ML H ovi de
sufficient tinedmdthi which to rectify the problemand conplete the

bi ndi ng pr8dEsE! CQF@ECEW'NAY 2006 -7 Fig. 4 illustrates a stack of pages
I I with all but the top page provided with an adhesive strip 17 at an
upper surface adjedikehboashaf adbieséva ‘gubmmibgland bldcking suehrhbnnets weuldépi cted in

[ . o he b A h dhesi ve trip.17 applied to
19" bot t o R Bt o SRR R MM E S ema Bl a6 o5 eng pass B B v Bumertor

pages Bs sidbwgivenwbuld passtthdugh afy parbicia dhanstl o8 tanaRF iRGriPnidie  upper
surface of all but the top page and the second part of the two-part

adhesi ve appli : i LI Dbut ..t bot t am. bage. Wien

the st ackspgf ggg%rg r%#%}gﬁ%g%%g&%ﬁﬁ %ﬁ%rsggglgaa pi’gﬁigﬁ’hoéjp?segiosﬁ%gggﬂag?ﬁ the
pages occudsthopcespdutivapiresiovk ags ﬂmgﬁrdediiate&?hé&ﬁﬁm ih g zﬁgﬁt&ﬁvd d%rlntfhéad:! g.
6 are pressed together, the respective parts of the two- part adhesive in
stri psp17§§§'ﬂ'§r F%ﬁ Ogﬁ?‘?tﬂaﬁ% ‘ﬁg“lﬁcgr‘?a@éié?dw&ﬁ@eslé‘fellhwfeﬁ_dgﬁﬁlm blpelegpgesi®d i s
an ink | ethfiéwkhiigd@, and non-contact adhesive application Mthods | and
5 are enployed, the adhesive strip 17 is applied to page 11 before ink on

th [ he _.adhesi v lication station 10 has dried.
A'r padang T o sbegS e IRa 0Es BRErat Sikehares bePirikades Thar s
adhesi ve icharaixgldf adegilacetbble hﬂam&gehfovﬂﬁﬁgﬁﬁcto%prﬁfthéﬁﬁ print head 13. The
vel ocity of the page | | does not change as a result of the application of

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

of printing.

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

20 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
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.

25 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
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

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




Wierethe strip 17 is applied alongside the |eading edge 27 of the page 11,
any alteration to the velocity of page 11 would adversely affect p#i \Y 2005
quality. H@wee application 20 of adhesive strip 17 alongside the [eading
edge 27 is only possible without adversely affecting print quality using
non-contact adhesive application nethodsyor nethods where the velocity of
the adhesive applicator comng into contact with the page is very close to
that of page 11nFihdrea sdvendginesiivie shdwn fn ilshrdjsct@appbivad valy d80R HRotibe

i f 11, 25 - tact nethod or nethod of very
ol ose specttia bl P € Tupgisedidar sl paie o 63t o thesbrecpidednar i he
adhesi ve appitiofi pkbctBf alMRb AR wALh: P s ng%tccgilﬁeg 'E@%g{(iﬂtgotthgboé’fﬁ £h the

page 11 was pasSing the print head, e page . nost™ desi rabl e
embodi nentdepictadria Fig:- 8 eWheierthe pages havotht ddusiveatrip? gaplied tebappare and

' ' i i.thin the print heads
¢ hemsePves uHics iy PR Epialu-ARRlneRE S dneii Caiul find s 8Ee om ot e
flow of adhekiayaegiticighigt he Iﬂﬁﬁﬂadb@@%a%@f?@ges%@%ﬁ@ﬂﬁ’lﬂhﬁ?\? %%ﬁ?ﬁ | ve.

The |ikelihogd of adhesive "gumm ng” and bl ocki ng such chann I'd be

di mi ni shedPibehte theig bstaga purfasefhe fitss poges(icthp Pagedl. therbritoni of themtagkomaulpar t
O e, £ RS adrRsRE UGN YOI ARELL BEBHA ANIRR Ghdik Bl SRAREEL OF

channel s of the print fre respeillvehp N v adnest
are applied to opposed sid ges t hose respective parts u
pass Ito IEI)I‘ ough déﬁp%BWEdn %}gaﬁ%éﬁgbﬁaqgﬂgeqs @969@?%?%%53@??5%’#&
side of t f LS| iSRd ¢ be : v
bl oc kages hl?enﬁﬁgkﬁ)e pEF%W l\é%%lﬁlg%lg ﬁoéﬁ%ﬁgggﬁ'ﬁgs ?’geTl H(")eirgf\a!rC lés peglil ?vné&%argégo %f a

two- part Xewedyeleme 24 apshqwroiniklgdl6.n a chanber of a repl aceabl e ink
cartridge providing ink to the print head. The print head 13 shoul d be as

cl ose a possi blishboaldtteemopidiBal do®ubsiSert 2dgeingming of the bound volume is
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

15  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.

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
20 asrack and pinion, électrical 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

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,

25  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.

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

30  levels by minimizing the stroke length of the binding press 20. Furthermore, the binding




because the rollers 12 provide a nmechani cal constraint upon the page | | to
enabl e accuracy of printing. 15 The pinch rollers 12, print heads4}§1&¢%005
adhesive &ticator 16 are illustrated in Fig. 7 alongside a page support
tray 18. That is, the page support tray 18 receives pages | | that exit
the paper path 10. The tray 18 is suspenged froma frame 21 by neans of
respective danpers 22 at each conmer. The danpers could be el astoneric
danper s orpresselliconlddredfineid @nd thre tprysaowiat becpushied meterrdlyftowardamipress ahlBirddl oor

of tray 1%hésanot |l evel. It has a | ower-nost 20 comer 23 beneath which
there is proBﬁﬁ@d a vibrator 19. The vibrator 19 m ght be a subsonic
vibrator (ie a vibrator having a frequency bel ow 20hz) or an out- of - bal ance
el ectric notor Fhsrlasg ahisrel8 sandendiiviey spretrsmoee dewmsiardiytas dacimage 11 e t r ay
18 over t -af - i L e nespective | eadi ng edge . of .the pages
12, “Howey ezl Btterp P b byt B [RRRBRE IS ro889yad fistiow 8t e Snbied <o
as to be detehdfldsicamdrestlnén tettadedinaise o gRvemehths IRAEISS bad D0 heithe&ind a first

page 11 is shown |n its trajectory toward tray 18. Page 11 has a strip of
adhesi ve Wvﬁﬁeﬁta’%?fnggﬂl Pidthggpgesent the | eading edge. The page 11
mght tend to catch a pocket of air beneath it as it floats into position
and the | eadi ngVeadgéheddiges lyive applicddberetonelhwevd étripd aloagdidetbe asilispeuse 28 Fi g.
9. The vi t%ﬁeati ons lﬁf bt he tcigy é%laﬁ‘aa result of the  vibrator 19 | A411
cause t he "BAFESTOYY be BrayIded tp theleffas shosyin Fig: 23t Bhiis cbadieentsvpsessiatye of
30 wal | 23a270h>% i f RAG i the front wall
32 of tray 18. 17ﬁﬂ%@e§oﬁﬁp‘%%ﬂ*%%&?‘ﬁ‘“ﬁ°gmh, %iﬁ%ﬁ&g‘%age L1 is
shown in its trajectory toward tray 18. In a notion simlar to that of the
first page, the second page cones to rest upon the first page in a
position perfectly aligned therewith. The second page cones to rest into
the position depicted in Fig. 13. Were the pages have the adhesive strip
17 applied to the upper 5 surface, the final page is provided w thout any
adhesive and it cones to rest at the top of the stack as depicted in Fig.
14. 1f, instead, the majority of pages 11 had the adhesive strip 17




applied to their bottomsurface, the first page (ie the page at the bottom
of the stack) would have no adhesive applied to it. This would beﬁ'ﬂ}ll&\?lﬁlo%s
for mul ti vt bi ndi ng conpressions. As shown in Fig. 15, the binding press
20 commences downward novement toward 10 the stack of pages | | over the
al i gned adhesive strips 17. The stack iﬁ t hen conpressed to a bound vol une
24 as shown in Fig. 16. It should be no éd t hat no subsequent edge trimm ng
of the boung elAIM is required so long as standard-sized pages | | had
initially been used. This is because the vibrator 19 has aligned the pages
~into the | ower-nost conmer 23 of tray 18 as described 15 earlier. In Figs.
17 and 18, multiple volune 24 are shown stacked on upon another with the
upper - nost. vol umes bei n rogressively conpressed by repeated application
of press 40. ﬁq@rnaiﬁhmd%@fl}gm@@gpmlmg@pgmm whithedrfinesapage donvesties Fthur es
and coul d I I J ' driven, or could.be driven by
ot her nec #gﬁlng gﬁ)lé?rg%ﬁtg ﬂlse u%ﬁ%?g %glél ggé}é@é%%mpﬁoﬁye&’n? S S ?i %Hﬁnesag?%@? d or
ot her wbse pathrsuah thet eachipage smixdel unsatkalsuntie piia tLid and suchites onBhbne2dpgand 22
incorporateg a plurality of sem circul ar di sks 203 each spaced apart, but
fixedly nﬁa‘ﬁl @&etCBn%lt%tmf?ﬂdméteégf‘aBP Oaﬁi"@@erf’@ﬁ%l’ﬁetedéﬁpﬁ YL PUHIERS daxi s
of rotati @i % S I r I i i.cal
ol ot 52 f o dgEARIE B era? o (i il BB R AN b PRI KRBT
many vertical glpoinshéad logdted Bijacast thérpath canfigutedtospritld 8n pages Theving alkse theul d
commence in,the orientation depicted in Fig. 21 and upon rotation of the
shaft pi vgflﬂlt%nc{ he orientation depicted in Figs. 20 and 22 so as to press
down gpon the apREQSne AMsive AYplditdFit@ BplP SindinRHdedvaNol RidpakbORbviak
adj ustabl e height so as to always present the top page in the tray closely
to the pr@XeRile RN ce. This woul d reduce noise 30 I|evels by nininizing
the stroke length of the binding press 20. Furthernore, the binding Bl NO
17 MAY 2005 10 press 20 could be fixed and the tray could be pushed
upwar dl y 2owar @he tippavatps eBdaiant chrinprdsing a pair of pinch rollers for driving said pages

along the path.
15
3. The apparatus of claim 2 wherein the print head is located downstream of the pinch

rollers.

4. The apparatus of claim 1 wherein the or each adhesive applicator is located

20  downstream of the print head.

5. The apparatus of claim 1 wherein the or each adhesive applicator is located
upstream of the print head.

25 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 configured

for applying droplets of ink to the pages on demand.

30 8. The apparatus of claim 1 comprising two print heads, one at each side of the path.




t he pages. The floor of tray 18 can be driven so as to nove downwardly as
each page | | is delivered thereto. This would ensure that the upq?rl‘-ﬁﬂ?sztoo5
page al wayanoresi ded at the sane 5 level. This could result in reduce

noi se of novenent of the press bar 20 as it need not nove very far to
effectively bind the pages. Were the Qq?qs have applied thereto adhesive
strips alongside the trailing edge 28, he press woul d be provided to the
|l eft as sHown iTheRippara@3.of tiain mcsn@ﬁbmgit\waahesareragpls@mg onBaf eatBEId Jfs
provided.é@gﬁwﬁressing arrangenent could however be provided. 17 MAY 2005
BI NO1 VE 1. A priner-and-adhesi ve-appl yi ng apparatus which defines a
page conveying path having a path exit, the apparatus being configured to
convey pages, one at a tine, along the 5 path such that each page renains
unst acked 1t i IThsapparetas of elatn $ wdierdin thie cwrksh aihesiedgelioitoeBasitiagal so as
consti%utg§tgnkgﬁpiﬁg eq%e,g?nd only one, quosite edge of each page
constifutes PSR REEBA§ T IPP TR HEBA: of the page along the entire
path, the apparatus conprising: a print head | ocated adjacent the path

configured to print on pages noving along the path, and 10 at |east one
adhesi ve dppl i Jéﬂ@@ppqr@tuapngl@nbil ivdierein thelos shaheadhesivaanplipaigess configuregd taal ong

th th. ' iSi [ f pinch. |
For ari vi sereci e BRRaR! iinciiofitll da'pStRbsB iy ARRD lhelf Shidithe 5 °
wher ei n t Ipeggraraitornivepel] dlsnd the phdd downstream of the pinch rollers. 4. The

appargbus of claiml wherein the or each adhesive applicator is |ocated 20
downstteam of the print head.

12. The apparatus of claim 11 wherein the or each adhesive applicator is pivotally

mounted adjacent the path.

13.  The apparatus of claim 11 wherein the or each adhesive applicator is a roller.
15
14. The apparatus of claim 9 wherein said adhesive is a two-part adhesive, and wherein
one of said applicators is configured to apply one part of the two-part adhesive to one side
of each page and the other applicator is configured to apply the other part of the two-part
adhesive to the other side of each page.
20

15. The apparatus of claim 1 wherein the or each adhesive applicator is configured to

apply an adhesive strip adjacent the leading edge of each page.

16.  The apparatus of claim 1 wherein the or each adhesive applicator is configured to

25  apply an adhesive strip adjacent the trailing edge of each page.

17. The apparatus of claim 1 wherein the or each adhesive applicator is integral with the

print head.

30 18.  Amethod of printing on, and applying adhesive to, pages moving through a printer-

and-adhesive-applying apparatus which apparatus defines a path having a path exit, the

method comprising:




5. The apparatus of claim|l wherein the or each adhesive applicator is

| ocated upstream of the print head. 25 6. The apparatus of Clai”‘ﬁ?ﬁﬂ&?%b%5
the print gn@ead is a pagewidth print head. 7. The apparatus of claim

wherein the print head is an ink jet print head configured for applying
droplets of ink to the pages on demand.1 0 8. The apparatus of claim|l
conprising two print heads, one at each’side of the path. 17 MAY 2005

BINGL -12- 9. 'Hﬁﬁvé%@iga%@’éyﬂoﬁé tHel pattlohe HOIHHE, SubIY tHaVOacAPAESNBiRPP! i cat or's,
one at each side of the path. 10. The apparatus of claim| wherein the or
each adhedin§iackgdpmtit said exif andypsh thag paly cng cdge ofaplypageroosgituizs & leadingpages as

t hey nove t . claim.l erein the or each
adhesi ve 5%%%9%%%@5“?%’@%ﬁ%&%ﬁ%@?fgggﬂ%%%?%g%LFﬁEQ%%B%%g%ﬁﬂgWB%%e novabl e
at a speednsebenbofthabhge abopgathe tntire patheed at which the pages are conveyed

al ong the path. 1Q 12. The apﬁaratus of claim 11 wherein the or each

adhesi Ve appl i PEPHPE ety Qrotash pgee asdhispags inepnyexed alempths peth; ands.  The

appar atus of clagh] ; ' : j I, Gat is aroller.
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adhesive, and wherein one of said applicators is configured to apply one
~part of the two-part adhesive to one side of each page and the ot her
applicator is configured to apply the other part of the two-part adhesive
to the other side of each page. 20 15. The apparatus of claiml wherein the
or each adhesive applicator is configured to




appl y *an adhesive strip adjacent the |eading edge of each page. 16. The
apparatus of claiml| wherein the or each adhesive applicator is coqﬁqﬂﬂy?@o5
to 25 ap@npian adhesive strip adjacent the trailing edge of each page. :
The apparatus of claim1l wherein the or each adhesive applicator is
integral with the print head. 30 18. A.gethod of printing on, and applying
adhesi ve to, pages noving through a printer- and-adhesive-applying
appar at us whi ch apparatus defines a path having a path exit, the method
conprising: 17 MAY 2005 SINO1 -13- conveyi ng pages along the path, one at
a tinme, such that each page remains unstacked until said exit and such
that only one edge of eaCmBSQRRQWSUﬁVF@Df?bﬁ@SQﬂE edge, and only one,
opposite edge of each page constitutes a trailing edge, during novenent of
the page along the entire path; 5 printing nmatter on each page as the page
is conveyed along the path; and applying binding adhesive to said pages
bei ng convepaing devipetindugrstah adiliveRppREAG foBlhQppldhtion ABSTHRAGT adkesivdE

DI SCLOSURE_. A printing device includ an adhesi ve appl,icator for the

appl i (C:?ti E‘r’n "%‘?D‘grabotsd% FH%BS Pages oldiper a%fsacﬁ‘_i'} Wfdep o le‘o‘?‘ﬁ’ggi é@CE}ffO‘g%’é@%f
paper adj akepdgepastedait headd@hioR yifks téxt RhdVePiniade! BhitoWhd YRe. THNRIHPGHE Past a
print head which prints text and/or inages onto the page. The adhesive

appl i cat o@Pplicatgris situated adjagentithe prirs head and anplies the adbgspieistrip(s)ite thdbeess ae
strip(s) %%fﬂ%ﬁéﬁ%ﬁﬁm%ﬁntﬂﬂﬁy nove past the print head. Fig. |

Fig. 1






