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

o ner 200oeEae SRR B Ry B RSBt xR Yot B 0"
i S\r/]en_ti on telatep tothicdpplication bﬁd smipﬂbranﬁﬁroabuﬂiﬁggdgaa@igac EQg%_bﬁié;ﬁrll eQEgNlTln%N
adhesi ve t0 .pages passing thr. _a printer.

There is cﬂ‘o“%g’r’g%%fgﬁfé’%?ﬁ?%?“ﬁ&ﬁmh%wm@éssap@wmmr atus which
defines a 25 pegeveliamoa (8 Prineindiidial P%% oPAL PG th ’be%gﬁ%cﬂ%%rtg%)ﬁag?glil ng

confi qﬁr ed to convey pages, one at a al ong the path’such ach
page r8maiodiéhaprintediasss it pstagkitel thenictopanre s wodre el gatof di syachaad esigen of each

Conat | but e b Polt GRSy S e it  RETerd i O et s o

pat h, the 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:




appardtus conprising: 17 MAY 2005 BINO1 -2- a print head | ocated adjacent
the path configured to print on pages noving along the path, and 4a¥ MAR¥005
one adhesi®applicator to apply binding adhesive to said pages noving

along the path. 5 Preferably the apparatus conprises a pair of pinch

rollers for driving said pages along the path.. Preferably the print head
is located downstream of the pinch rollers. Preferably the or each adhesive
applicator is |opintddadivansd ndjacanthetpiath @miigtrel e@grint oN pageambimglalongtife or
each adhesjve applicator is |ocated upstreamof the print head. 10 _

Pr ef er abl ypatﬁhgn rint head is a pagewidth print head. Preferably the print

head is an ink dt@dastiienichPRchppABib O BHly RRdiAP RINESRG t(g£a‘?%§%§ nRfvingd Nk o
t he pages on demand. Preferably the apparatus Conprises t rint feads,
one at eac¥ongthep#h- t he path. ~Preferably the apparatus conprises two

adhesi we appl i P of.the. 15 path. Preferably the or
each aghesP\F/)e gg%ﬁ%%ﬁ@‘?%@ %tggfét%}pﬁ%%gagglrggp%%rql o ﬁflﬂf?tn.gls paé?fges as
t hey nove addmpthe plvd..path.. Alternatively, the or each adhesive applicator

can be configured.to. contact the pages. and to be novable at a speed
substantially dgefe Yot?lapélﬁb‘?&da%ﬁﬁﬁp‘éﬁowep@gééhweclwﬂwyed 20 al ong

the path. Pref ' FadRaGTh Y |4i | eable, ;it is
pi vo!tO ally 'mun?ggﬂa}%gj &alggﬂtgac?ﬁgﬁpat h&ggﬁgﬁrﬁﬁé@%&ldé%?%%mg?@ggﬂn%gs| ve
appl-i cat or can Adtermativelyl the.or estheadbesivpapplicatbr Bdbesddigsagmh bf ik Prat héad.,

' ' f th . ' t.h h th rinter,
Dt of erbi y “sai & SanES D&2ra ieap e Bt dhRaE Gad wherei n one of 25 sai d
appl i cators i s PeefofabBuhe Prihthcalm ah 1Ak fet Pt hal cbﬂﬁ%&wfﬁgbélgﬁlgg%%&? ﬁﬂéo one

si de of each age and the other applicator is configure
ot her par tilpfo tBﬁBa&eﬁ@nﬂﬁmﬁmédhesi ve

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.




to the other side each page. In one preferred enbodi ment, the or each

adhesi ve applicator is configured to apply an adhesive strip adj agemAY#05
| eadi ng ed@¥'of each page. 30 In another preferred enbodi nent, the or each
adhesi ve applicator is configured to apply an adhesive strip adjacent the
trailing edge of each page. The or each_ gghem ve applicator is preferably
integral with the print head. 17 MAY 200 BINO1 -3- There is further

di scl osed her eiThese isdtittiont dostlosed hdreing: methodafiprapipig\onD ghdeabpBany 8dHeSive tRageSs

novi ng through a printer-and-adhesi ye-appl yi ng appar at us whi ch appar at us
def i ngs aP aggst Woﬁlﬁﬁiﬂ?{ﬁug’ %B?Weﬁﬁcf'?ai?ﬁggﬁgglﬁwg @gﬁﬁﬁuﬁ el appamsieigesrages
al ong t he m&{]favi@]@p@heﬁt’tthé‘rﬁeﬂféaféambﬂﬁb each page remains 5 unstacked
until said exit and such that only onhe e%ge of each page constitutes a

| eadi ng edge, CQR¥EYHRE Qagéﬁélpn%ﬁmlh@ned@etimé,lseahﬂltaﬁwhp:i_g;enmﬂaﬁr;st es ?_ ing
ili tof .t age al on e entire .o pri
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bi ndi ng adkgsiané ohly @] abmamedgb@fa@:lﬁﬁ@aeumt@émaﬁﬂggdrﬁ%ﬁ Buringl 0 BRI EF

DESCRI PTI ON OF TH WN(I?S Preferred forns of the pres invention wll
now be dedReVeBEHt phihgagecHlongthe fpfits Pal h r ef erence to the acconpanying

dr awi ngs wher eijintikl i %\lf%q{? il i of. .a_page, conveyed

al ong g pat h andnggéngiaﬁgr %“Sea%}égg t ég% eﬁ%y e_ggédaﬁgn%%egaﬁlegﬁ%_e
applicator; 15 applyingbindingadichivans said pades bingcooveyed aldnpageaftavi ng an
adhesive strip adjacent one edge thereof, Fig. 3 is a table, schematically

et hodl: - (ENET; DESERIPRION BF THE BRARINGSCS of o number of pages with
)L L0, PROPE S A DA RS SR
vi ew of acstaRlk voth iekese i the aatdmipayinghieavwiogs 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,




page having a strip of adhesive applied to a | ower surface thereof adjacent
to an edge to be bound; Fi& 6 is a schematic elevational view of a7 %i&¢l2005
of pages Vi 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 bottomsurface of all but,the bottompage, Fig. 7 is a
schematic perspective view of a page binding support tray situated .

i medi at el y dowvifig! 9 is@ soherndtis cadisessctivmabglpvdtioaloriew bf the pagé Bindin%ghﬁfﬂit i cf
cross-sectjonal, el evat. opal..view of the page bindjng support tray o

Fig. 7 showbrgddoey ?éﬁlgpé;jgﬂh PR’ calosaeﬁ‘f)‘ﬁsg’iﬁﬁt%ﬁ’é’gi ve adjacent its edge at
an upper surfage Kris b Qblendtid %E&E@ect}%ﬁal%a&?@aﬁ vidoh M B?%e lﬁh&ing g%d ¢ th?

schemati c cross-sectional el evational view of the page ding * _
tray and pegengfags of Figs. 84ndi, with thappgeer testiheteoni t s rest position, Fig. 10

tray and page dibnge? BudtysheRRt bR eetinl o Roalo R the bpael oo " he,
12 and 13 tindingipporiiay showing-asecdidqagh acl eyiésonatb rést eerdihe e paage

bi ndi ng support_.tray. show ng a second page as it progresses to rest upon
the fi ?st gaget:Flg FII%Q}S ai@‘?‘f@%& CEPrépriionel clyvaenal aisty ofithe pagediading mariporti ew of
the page RiRaiy YRRt of j ! thereon to
be. bound, it T el LRk RRUhD kol REbole, ARHGR PRk et R,
adhesi ve adjuawerdly facineoipip ofwthesifc adjfecht an edge thdrevds t he pr ogr esilfsonhof ath
page- hjyndi ng press . toward the edge the . stacked pages, Fig. shows the
page lglbndi ng Sﬁp%ﬁlﬁtsﬁ?wg&eﬁr?g{eﬁ a&?ﬁﬁ@‘“ﬂ%eﬁsﬁgwg‘déh@@wfﬂ&ppl i cation
of the bi reickgl fgess, Fig. 17 is a cross-sectional elevational view of the
page binding support tray having 15 a nunber of individual volumes resting
thereon, with ﬁg.dé S%W%é@ pegxbipding suppast eayswilh pagis gourdalpsg ﬂ:les*aekige‘r’ajé ic
Cross- secty : tonal view of the page binding support tray an
vol unes O%b%ﬂ%bm‘il}f%%?b;rm% I?ﬂé%/si)l unmes havi ng been pressed, one upon anot her,
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




Fig. 19 is a schematic perspective illustration of a nunber of volunes
having been bound, 20 Fig. 20 is schematic el evational view of a Rpaggay 2005
bi nding suport 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 bourstatioDESEHI tha @hﬁsi?ﬁ@ﬂﬁmmiﬂml y Vi [{ﬁ?ﬂve, tﬁf ﬁdhlegiv@; t he
acconpanyi ng,.drawi ngs there. i s schenati ca .depicted a pa o] a page
1 phssi P BHGRYAR & ARG PrecRiep BHAKIE AR I NES e kpr tasr . Page |
| i's drivedhégvd A]%li&étﬂ)'ﬂtsta‘%fonfibl@dw‘Iﬂie’]ﬂin%hérsiaﬁanQ é&ﬂe§}ge 3h ﬁ{egﬁgi?} ﬁb%ht 30
conprise a pair of opposed pinch rol'lers”12 as shown. The pag en
passes a_ pIf Alog e nrint pad ot hedsel priingstationdh P and then an adhesive
application station A As an alternative, the adhesive application station

A ni ght pr eceddor kiglersidedipage ?ﬁﬂiﬂg@the'f)rinlﬁﬁg station P nRER{ @hiRle E@ﬁ%gletdgﬁ-‘t .
adhesi ve pg{*i cation station followthe .é)rl nting station’so that adhesive
on the pag’é 13- Theasint hepd 13 might broa prgemiidthelsep o dgmandtink it geintheagr i nt i ng

station P. I Bl £ 51 i i . rinting.stati.on m ght
Sttt on P AbeR@fve, 0GRS B4l 040G phle: AR AR LALRD Bt
drop on déhepegeiliks focte prinitert orhiswthl sidedatpafrivdioppeky pritieeafs inmigiead ni ght be
that of a Ias&:r printer or other printing device. Were the page | | is to
be print e O etﬁloth sides, a pair of opposed print heads 13 m ght be
provided. 10 Were the print heads 13 are ink jet _print heads, wet ink 15
on pad® 11 m gl‘r‘t’hﬁﬁaﬂﬁPrtﬂhh@ﬁsﬂgﬂﬁtamnkdﬁeﬁmt/hea_dmpmmd{1i)m_pa?jtlllomg?t€a% alp r
cushion 14 at e .de of the page 11 as it passes printing station

can be pr ov.%Fg%‘%%?ﬁeﬁivgnagpg‘fa“‘gf‘rstaga‘g ‘ng through an air flow path provided
in each print The adhesjve application station A can conprise an

ead 13, . ! ] ! 1, A
adhesi ve appl | gg‘[aglf cuphion14 g gither 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.




15 bot'h 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 page7iay 2005
havi ng nat®¥ 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 adjacegt to the |eading edge 27 of page

20 11. The application of strip 17 adjacent to the |eading edge 28 is

sui tabl e for thdséoddiinbieg Bons nuhreomadt nectiadhefSipplyimpaint e @rthe 8RS ingPage

ts t e at a el ocity accurately matching
Chat of 1 - B mehod AN rafteat 18 Sspra e v o sena _if_mge d
Al tivialag.i i > : I ' . edge
08 of page 1 1 BEs ke o T RS R oA A S boph @ il Avlch B

appl i cat or$int head Weeanigbiies loeated wpstizBmsinpBectht pootlicadt with the page | | as
it passes adhesive application station A A margin 29 of about | to 2.5mm

i s desbrabl e badvhedh?alse applidspdhdsiang e gide oF tR'movafy PigePaY8ittohgh ¥ak | OUS
nmet hods of , appl.yi ng adhesive to the page | | are envisaged, sone of which

are schemdtPcainga g methddnApjaghesive applisateye TGS pivBlaliPmouditedMbbiraditedi n

Fig. 3is - f applying,adhesive.t he nmovi ng page 11.

Ingt hi s rréjﬁ]d(gggmg%gct %t% %%%g@&g‘l’&%%%? gjgee%%ﬁ:ﬁgﬁqg?t%@’hé‘%‘rt 9Ba$dlﬂé§g% on one

side of palgeughtheadhésivenppliesionheatioppA retion rollths( agihesinMecARRL Ly m ght

be fornmed integrally with the print head 13 or might be |ocated upstream
Lo I

or after U £ Qf P3gsdld . asshoedhisinie applicator Apprnpdiss evethepagne side of
the novi ng page 11, although this time using a contact nethod. An adhesive

appl i ¢at or 163 Mathqd S'aplﬂiebydhﬁsmtteﬁotﬁtmitb ofla ag@ﬁﬂltaﬁm ya%&esmlaéo:agh gRd is
caused to ve at a speed matching that at iC e page passes
t hr ough t ﬁgl?eéaﬁégpb@ﬂagmape&ﬁ oair 8f pivpoHy muunied edhesiverapplieator3 0 6zpmese i nt 0

appl | o5 adneuib s dBERAHERAlipB R i RS B GRS RpiB Ben <1 des of
a page 11adlgsive appbsition stationdFhey Iboth aeiciaiomnappvits did gage $1 ahd fftaftypai r of
pivotal ly nmounted adhesi,ve applicators 1633 nove pivotally at a speed
corresponﬁ?wgerﬁftteﬁc f r%lfor‘?é?woﬁlﬁ%t%’é’@é“ﬁhep%éé-through t he

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.




adhesive application station. They both come into contact with the page | |
and nmutually counteract each other's force conponent normal to thg RRA? 2005
11. 15 Met#yd 4 enpl oys a pair of adhesive applicator rollers 163- g space
fromeither side of the page | | until activated to apply adhesive

wher eupon they nove toward and touch t_hiz__page 11, leaving a strip of
adhesive 17 at either side of the page. The rollers would nutually

count eract eacFigthidlustsatéon steckcatiypgeertt withattbht the t@agRe blovidddt wiadad enpl oys
a pair of £ hesi ve ﬁgr?%baﬁgl icators. 163m, cg%e at either side of 20 page
11. The agPriest BFR F48" HoYPrEb R a@l&@@tm‘?e dp bgpprtat or woul d apply one
part of a two-part adhesive to a respective side of page | | so as to
apply strips 17a0 almanative is depieted jvsiporwhereMstihod tie itohlpapemlhoyn adhesigbesi ve

appl i cat or.f i I with the print , head. That is, a channel for
the flow C)Stn-rllsc))g\’yerg altfre:?tt(g%go‘i(%{%?brgﬁcfa ﬁ%ﬁiﬂ{}gdgﬁtaﬁqﬁbggn%r ovided in each
print head. 25 Al so, the use of a two-part adhesive could be beneficial in
si tuat Pons wherlB Figh&r @ stagk gfnagpeisshemn sathayart A of i everpin adlegivbiapplisigo the

oper at i on.y 5er sugadHf bdtfthettggﬁggﬁd%@s%ﬁﬁ@%géﬁg?‘&%%%dl?r hvgaarﬁgﬁgd;)tfe) a

mal functi on part-way through I ngi
two- part dbheaioneswtagt df alt buti the bstifh pegeent tine within which to rectify the
probl em and conpl ete the binding process. BINO 17 MAY 2006 -7 Fig. 4

illustrates a Wﬁ&kth@fsta@l?ﬂﬁﬁaagesloﬂﬁiés}.ugh? Sané%ﬁgtt%%g%ﬁ%gh%@é&%g W th an

adhesive strip 17 at an uppér surface ace ound. An
al t er nat i Pag¢socaesopeeie aghasivg. 1 7hapddedi n al | but the bottom page has an
adhesive strip 17 applied to its bottom surface adjacent an edge to be

bound105 I n Fi Whé thapsgeadk obFid)8Gespressed v thdreBpdclivépts & thdRypar t
adhesive applied. tq the _upper surfa%e of all but teﬁgéctlgg\pp;ge aérll\ﬁvthe

second paPrt3fhesive ip §iips /s andihidssopebingyist asde reast andiset.bot t om sur f ace of al |
but the bottom page. When the stacks of pages of Figs. 4 and 5 are pressed
toget her, adhedVhare piinithved 1D &gesink fut prist bead garidnnadhesi adhedite Aadiciided. 10

the tuo. BEotsdiadrse FRplp B BUESER AU e ambicdeo sescad) dore éelomn g
set. 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.




Where print head 13 is an ink jet print head, and non-contact adhesive
application Methods | and 5 are enployed, the adhesive strip 17 |§T§Eﬁdqzyas
to page l1l1eMgefore 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 appé[ed to the page as it passes out
of the print head 13. The velocity of the page | | does not change as a
resul t of Thaeis, appisageatrifamsagés fad edioveobadhesivd throdhahe piittehesd FioRldl | S
applied al ongsi de the_ | eading edge 27 of the page 11, any alteration to
the vel oci P ISRYE I NHul d adversely affect print qual i ty. Hence
application 20 of adhesive strip 17 alongside the |eading edge 27 is only
possi bl e wi t houthedtkgbheqs) of aéhfﬁﬁ@@t‘igmﬁlngn'g’handhlartl?lrl]g/sumh:chgp?lmv@ﬂ?lﬁgc; hesi ve
adhesi ve P [ hods. or. _net hods er e vel oci 0
applicatO?R@%%§%%‘ﬁﬁ?%g%%ﬁggE?&ﬁ??ﬁ“@ﬁgmggagﬁfgw%gr?58P8§B 8£ﬂ?ﬁﬂ??ﬁﬁ page

11. \Whér e adhesiadhesd passshfouph ddy patianir dafndoPBghes of B drin@héddng edge 28
of page 11, a 25 non-contact nethod or nethod of very close speed matching

is also desire I ' 1 L of the.adhesive applicator of
Met hods 2 to 4%\//\/}5%9 F téégdrj;gtpﬁg%b{%Q%J]g?r%gﬁl%gwgfﬁeapggﬁ(ggl%pﬁ%@ %‘Qf’gg?ﬂ@geﬁhe
print head,], those pappetivopdrts doukkpass ﬂﬁough&iadﬁ&&ﬂbﬁﬁhﬁ?ﬁﬂﬂﬁfiﬁf@ﬂﬁv@ﬁﬁﬂﬂhgad h
resent inyventio | d use_a two-part adhesive and wou i_.ncorporate e
oot ve. AL tiec S5 AL th el T O H RARatbsngs e RkshoRshot athesivwoIoG0BCS B1 NG
-8- That itke fléwRASSREE Or passages for the flow of adhesive through the
print head would be space and cost-effective. The |ikelihood of adhesive

"gunmmiypg" and ' S annel.s | d_be .dinmnished where a two-part
aghes#gg was eﬁ% %§%§3m¥ﬁ§%W%§P@éﬁF§°§ﬁ§“ﬁ8@fWHFm%ﬁ@a%Gﬁpﬁﬁﬁkd1$aadhes.ve
woul d passhithberwgh replycepbletiniceHraidgs Bayvidhg fik 6 el seff the print head.

Where respective parts of a two-part adhesive are applied to opposed sides

f 11, i edj ed channel s
"h Phe Tespect iarar RIS shiflg Baal folokSiaBeD daRRHRIRRTE This o
greatly réduves thheolldrk 2 proviitt aafiecdhiesl coasthlinaipageise page 11 heehdbiyucehiappel s.

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 hasa 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.




10 The adhesive or respective parts of a two-part adhesive can be provided
in a chanber of a replaceable ink cartridge providing ink to the p#i Y 2005
head. The goitnt head 13 should be as close a possible to the pinch rollers
12. This is because the rollers 12 provide a nechani cal constraint upon

the page | | to enable accuracy of prip%lng 15 The pinch rollers 12,

print heads 13 and adhesive applicator 16 are illustrated in Fig. 7

al ongsi de a pade Bgigfos secbndipagdeSl1 i¥badwit b itd thediag@owatd Rkt 8t nfymbon
path 10. The tray 18 is suspended

t t
From o fr S50 e LB ot dRCEPULPdhanpes & i Wrondhe AStpAESin 4 The
danper s qu&sﬁoh%eﬁ‘béﬁzt Ed heHAMMETRe %coﬁ(i@z&% e dONRK ?(f’lle'sﬁfltoc%h Bﬁsﬁﬁ’g@t e

cylinders for exanplé. The floor of tray 117s not |eve
| ower - nos tdepBtedgndie. 13. Woaesahh pages d:lhvet t&xeaéhaswe;strqymmlmdw theappsr 19. The

vi br at t a subson ie a vjbrator havi n a freguency
bl ow Jon e e 15 Page SRR HIRLESR! ey it Tasampres o e Hirh
press 20 istackiab depicrdd abPige14. e idstadM, th8 ntysHty bPBagh 11 884 the%ﬁé§1+é>§%nvgﬁ7t he
respective | eadin tg‘aedge of the pages 11. However, as an alternatl

bi ndi ng prRgBledig hb@%%’f%‘m pirss pages(iq e pagsitithabasthrookthe stgk twaild | ng
edge of thge\PAIEGesRe ja_;iﬁlh g 5¢. %PE wWduiFbe # B%glgﬂfére mﬁpb}:%@'g& a%%ﬁ?egé%\}; ectory

toward tray 18. Page as a S ¥ ace
adj acent the Ieads;h edg gh gnge 11 m ht tend to catch a pocket of air
beneath it as it P%Et"% fent tg% inglingpregs d Fﬁ@meéa%%gvm‘@gémzsernergﬁ@wﬂn ke
the veoti eiad sty df pddesas SR as a
result of thSe Vi t?ra%? or 19 %a%%né?aﬁlgggg%%gs v, blrf%%ta%%t%n% St%tc}gh

edge 27 albenybyasmeRd af shown imdije. 16 30 wal | 23 and with a ri ght angl ed edge
of the page touching the front wall 32 of tray 18. 17 MAY 2005 BINO1 -9-

In Fig. 11, a $eshonld teageed|thAt noSubiQuehticAgd &rnrhindio®HeBoinl Q¥RAEL Eray 18. In
a notion S|mlar to that of the first page, the second page cones to rest

upon the fFquied 52 lpmgias sandasdisized pagesdd fh@éﬂm?alé{ bagnaged: FbrsdmbedauseTthe second
DRSS COTeSyat B UGS A OGP LS gl s MR 20

have the adhesive strip o the upper page
i s pro¥i deatligi.t hout any adhesive and it conmes to rest at the top of the
stack as depicted in Fig. 14. If, instead, the majority of pages 11 had the

adhesive striplFigs. 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 sémicircular 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




applied to their bottomsurface, the first page (ie the page at the bottom
of the stack) would have no adhesive applied to it. This woul d be4synA%&ods
for nmulti f1bi ndi ng conpressions. As shown in Fig. 15, the binding press

20 commences downward novement toward 10 the stack of pages | | over the

al igned adhesive strips 17. The stack i_ggthen conpressed to a bound vol une
24 as shown in Fig. 16. It should be noted that no subsequent edge trinm ng
of the bounebsvdlaoni tieixerdand ithegtthyswul diregriabedstpnaddlydowhrddtitogaes sind binghad
initially tReeen eused. This is because the vibrator 19 has aligned the pages
into the I'0WET=Rost comer 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 ursdlasephiap tdeanessdnivgh po evtopnewséuvibyardype abacpagpill icat i on
of press : myfe" SS..204 s,shown schematically in the Figures
and” cout d BavesEl B IRPnBIAARD el pRIRAC- BENERE H5Rve ot shSareden by
ot her frec el CElis cmddessloatred@dasise € knorBeft ot pre® 16 DO he @esPhgNOI d or
ot herwi se. An alt rnatij ve enbodj ment as depicted in Figs. 20, 21 and 22

i ncor por atné%vea"eﬁfg’l"&q?f%?tlﬁ?lyé’&ﬁtéﬁpégﬂsar di sks 203 each spaced apart, but
fixedly nounted to a common rotatably driven shaft extending along an axis
of rotation 26Vh&Eathe migekh203pplied tHempasalhtdivostghs aslongsihabé triiding agd TR
slot 32 fornmed in the end.wall .3 of tray. . Jhat is, there would be as
many vert Thepresy wowd B Briyidedse ﬂ%fi'eﬁ A F@VH?@]Fgg-s?@s Ity embodipentp pRssingHul d
conmence ibar 2438 i9p1 \y i I i roktation of the
shaft pivot to thg Ogﬁegnﬁ?%ﬁﬁﬁoépi ctgglgelﬁlncggﬁdggo.@gr%ggggéo as to press
down upon the pages. The tray 18 mi ght be provided with a floor of

adj ust abl e height so as to always present the top page in the tray closely
to the pressing device. This would reduce noise 30 |levels by m nim zing
the stroke | ength 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
upwardly toward it to press and bind the pages. The floor of tray 18 can
be driven so as to nove downwardly as each page | | is delivered thereto.
This woul d ensure that the upper-nost page al ways resided at the sane




5.level. This could result in reduced noise of novenent of the press bar 20
as it need not nove very far to effectively bind the pages. V\here,[-;lﬂmA 005
pages havesmappl i ed thereto adhesive strips alongside the trailing edge‘Eg,
the press would be provided to the left as shown in Fig. 23. In this
enbodi ment, a pressing bar 20E)3 is prqéided. Any pressing arrangenent
coul d however be provided. 17 MAY 2005° 'BIN0O1 WE CLAIM 1. A
pri mer - andAEIGEAIVR- appl yi ng appar at us whi ch defines a page conveyi ng path
having a path exit, the apparatus being configured to convey pages, one at
atinme, along the 5 path such that each page remains unstacked until said
~exit and such that only one edge of each page constitutes a | eading edge,
and only one, opposite edge of each page constitutes a trailing edge
during noJementA Blflnt?h@n%@fg@ma@@n@ymlg@pmiuﬁ &vhicht definehepagspaneeyise path

conpri Si NG I : . ad] h ath configured t rint on
pages. moviiagolelil oo AR SpbReRL BBTbARER b SolE BhgkS i 8L fiei daBi
apply bi nd:a?:gsulalﬂﬁmsiach plage _&a:ta(ilns;|Q&Igasl_cemlmﬁ1:;c i gaid aiéi@aﬂll fd&ﬁ t]ﬂ?bhlyd(ﬂl_e edbeof g
apparatus of claim1l co ising. a pair of pinch rollers for driving sa
pgges al GAY Page "B‘éfttll‘i‘}te;lr%p{eﬁamﬁﬁég“a%P@F%efﬁppﬁlﬁ Gz ofpachge SOnStiRNesRt
head i s | @g; WSt j | et r of .claim
" oher of n P RL e ST BRTAL bR cRRE Monk e ik pey prBRRN BhifTefil: ©: Ne
print head. 5. aPat bgnddocatedsadidcent the path cohfégueredita grint on pegshmadigeslonethe
applicator_is |pcated upstreamof the print head. 25 6. The apparatus of
claiml V\A%#heﬂfpt he print head is a pagew dth print head. 7. The apparatus
of clapbm | whegglehstlohe aflidsive apgiashtdrIo apply BladirladRkdi tohgRIbagehboMped for
applying droplets of ink to the pages on demand. 30 8. The apparatus of
claim 1 colgpeithg Pt wo print heads, one at each side of the path

2. The apparatus of claim 1 comprising 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.




17 MAY 2005 BINGL -12- 9. The apparatus of claim| conprising two adhesive
applicators, one at each side of the path. 10. The apparatus of CLl?il\m-\#ZOM
wher ei n teoor each adhesive applicator is positioned so as 5 not {0
contact the pages as they nove along the path. 11. The apparatus of claim!l
wherein the or each adhesive applicator I'Psi configured to contact the pages
and to be novable at a speed substantiallTy equal to a speed at which the
pages are Lonvéltedppirang of biaipatcbmpiifing 2wo ddiesBRRPpIakSs, Ane 6t @csidb ogher ei n
t he or ea;:}E ad?esi ve applicator is pivotally nounted adjacent the path.

13. The appaP&tus of claim 11 wherein the or each adhesive applicator is a
roller. 15 14. The apparatus of claim9 wherein said adhesive is a

two- part adhesive, and wherein one of said applicators is configured to
appl y one lfart 13k apparatusof plainy 1 adivesi the dr eadrmlhssideappiicateaistpopitigeeddutast he

ot her. gpplicator. is.,confiqured to apply,the other part of the two-part
adhesi \g/le tnggfohcém&cﬁwpggﬁglsélfeyéﬂ%‘f? dg‘g‘b%t.he?@thﬁ. The apparatus of claim!l

wherein the or each adhesive applicator is configured to apply an adhesive
strip adjacent the |eading edge of each page. 16. The apparatus of claiml
wher ei n t Hd- or Tdgenruate of ¢lainap prhiersin the or sachodhesjue anplicator RS onfigirgd an

dhesi ' ' Y f . .17. Th
o or ai m T°HASBERAEREh b\ kAt B3 FERC B GET, A% anipal R e
print heaghagStrd Bonvaysedltutitheaght i nting on, and applyi ng adhesi ve to, pages

novi ng t hrough a printer- and-adhesive-applyi ng apparatus whi ch appar at us
defin Q a path having a path exit, the nethod conprising: 17 MAY 2005

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:




SLNO1:.- 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 edg$7“ﬁ g %5
page constanMoutes a | eading edge, and only one, opposite edge of each‘% 3@
constitutes a trailing edge, during novenent of the page along the entire
path; 5 printing matter on each page as he page is conveyed al ong the

pat h; and applying bindi ng adhesive to6 "said pages bei ng conveyed al ong the
path. 17 MAY 20QfveyBid\bibes 4bng ARPERAGH: & TiHE SBbIPHECBIRBaS: Rilditd g devi ce

i ncl udes an adhesi ve agplicator or the application of a strip of adhesive

5 to one dWsiead witiheud sxit padyash drat palyeme gdgeefaach pageadystituies béeadingnd. A

pi nch roll I h pri whi ¢ rints text and/or
i mages ontegé%’%qelaégge@te’rﬁjgg g%ﬁ%@l%\%/% e&gd{)alg?%%%glrgﬂ?ssa s?l[iﬁg‘f%’ gl&fjlr&’cent t he
print headnawecheappl the pagehwborgihe sntwe pathr i p(s) to the pages as they nove

ast the print head. Fig.
P 2 P printing mattgr on each page as the page is conveyed along the path; and

applying binding adhesive to said pages being conveyed along the path.






