5 -1 Page Binding Support Tray Having Vibratory Page Alignnent
é?EﬁéYcéogHE INVENT?CN The fglloaﬁng invention relates to a pagevaAyzhos
'support tr8§having vibratory page 5 alignment. Mre particularly, though
not exclusively, the invention relates to a page binding support tray to
receive a number of pre-edge glued, unifqormy sized printed pages and to
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: . . be
together. It is well . [ |ﬁﬁ@& es a.volune to

bognd, then to pl aceg&%omglﬁgnﬂd ; ﬂaﬁ% aﬁ;aydngto t hen crop
one or nore edges of the stack and to then 10 bind the pages together by

appl yi ng a bi ndi ng adhesi \Mib@'aﬁopygpagseémllgsgﬁmgnfages. This is a

[ ' [ [ fficient to
ti me consum ng and | abour-intensive®proc _ be nore e

I de : Hof ' ages, to print one or both surfaces of
ggg\rlll ggggrgﬁ%o‘)ﬁ%ﬁw‘é‘i@tﬁég" 8fgbi ndi ng adhesive to one or both
surfaces of eachhgfllewin)iaventiontrélates tgepige Hm;iibg) {)ﬂttﬁygiggﬂ ﬁ%@%ﬁgﬁ@(&e
th i nt ed. and re-qlu pages in a stack, an 0 pr
adjeaggent tag@?ﬁfi%zd(g% p?ﬁ’zﬁlﬁﬁﬁeﬁg t\%"luﬁy‘ﬂﬂst_h? H@ep@gére&ﬂ@?g atpﬁgeit Eer. | t
Vi bratory - nage Sl beeRiad fiuity DO PR LLPA, HRAR abdHs igads
br e5i g, SR JEETEE AR TSN 2 Opiar o prasing i reichd o, B | on 10

. Al . . ant
B e e RLBHER e b A oS ShEr i B
conpri si ngf tlee srimabpdget iy aSREKItY G RoiSéRC @re@ﬂé&tﬁ%é%&%%g% ﬂ{cﬁaSt one

[ 5 bi ndi ng_adhesi ve applied adj acent an edge er eof
%J y p? ﬂ)ﬁr?dp@ngﬁég%tgéqt%erbg agpHE 2 bipding adl?egive 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 of each page adjacent the edge to be bound, to accurately place the printed and

15 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 a pége binding support tray having vibratory
page alignment to ensure alignment of the pages prior to pressing. ‘

OBJECT OF THE INVENTION

20 ' It is the object of the invention to provide a page binding support tray having
vibratory page alignment.

DISCLOSURE OF THE INVENTION

There is disclosed herein an apparatus comprising:
a support tray receiving a stack of printed pages, at least one of the pages having
25 binding adhesive applied adjacent an edge thereof whereby the pages are to be bound, and
a vibrator intefacting with the tray inducing vibration therein to assist in alignment
of the pages of the stack.
Preferably the tray has a support surface having one corner that is lower than other

portions of the support surface.
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There is further disclosed herein a method of aligning pages in a stack of pages, the

method including the steps of: |
| delivering pages one upon another to a tray so as to form a stack of pages, and
15 during and/or after said step of delivering, inducing vibration in the tray.

There is also disclosed herein a method of preparing a stack of printed pages for
binding, using an apparatus comprising a support tray and a vibrator interacting with the
tray, the method including the steps of:

delivering printed pages one upon another to the tray so as to form a stack of pages,

20 wherein at least one of the pages has binding adhesive applied adjacent an edge thereof
whereby the pages are to be bound, and

during and/or after said step of delivering, inducing vibration in the tray using the

vibrator, thereby assisting in the alignment of the pages.

BRIEF DESCRIPTION OF THE DRAWINGS

25 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 strip adjacent one
30 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;




during and/or after said step of delivering, inducing vibration in the tray
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el evational view of the page bindi ng support
surface en route thereto,

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

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

Fig. 10 is a schematic cross-sectional elevational view of the page binding support

15  tray and page of Figs. 8 and 9, with the page at rest thereon,

Figs. 11, 12 and 13 are schematic cross-sectional elevational view of the page

binding support tray showing a second page as it progresses to rest upon the first page,

Fig. 14 is a schematic cross-sectional elevational view of the page binding support
tray having a number of pages resting thereon to be bound, with all but the top page having

20 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,

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

25 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

tray and volumes of Fig. 17, with all volumes having been pressed, one upon another,
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n 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
comprise a pair of opposed pinch rollers 12 as shown. The page 11 then passes a printing
station P and then an adhesive application station A. As an alternative, the adhesive

15 application station A might precede the printing station P, but it is preferred that the
adhesive application station follow the printing station so that adhesive on the page 11 does

not.clog the print head or print heads at printing station P.

For single sided page printing, the printing station P might comprise a single print
head 13. The print head 13 might be a pagewidth drop on demand ink jet print head.
20 Alternatively, the print head might be that of a laser printer or other printing device. Where
the page 11 is to be printed on both sides, a pair of opposed print heads 13 might be
provided.

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

25 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 cant comprise an adhesive applicator 16 at one or
both sides of the page 11, depending upon which side or sides of the page to which
adhesive is to be applied.
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Method 1 in Fig. 3 is a non-contact method of applying adhesive to the moving page
15 11. In this method, a stationary adhesive applicator 16 sprays adhesive on one side of page

11 as it passes the applicator. The adhesive applicator might be formed integrally with the
print head 13 or might be located upstream or after the print head.

Method 2 also applies adhesive to one side of the moving page 11, although this time using
20 a contact method. An adhesive applicator 163 is pivotally mounted about a fixed pivot point

and is caused to move at a speed matching that at which the page 11 passes through the

adhesive application station. A reaction roller 30 comes into contact with the underside of

page 11 as the adhesive applicator 165 applies adhesive to the page.

Method 3 applies adhesive to both sides of a page 11 as it passes through the
25 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 16393 spaced from either

30 side of the page 11 until activated to apply adhesive whereupon they move toward and
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Fig. 4 illustrates a stack of pages 11 with all but the top page provided with an

15 adhesive strip 17 at an upper surface adjacent one edge to be bound.

An alternative is depicted in Fig. 5 wherein all but the bottom page has an adhesive strip 17

applied to its bottom surface adjacent an edge to be bound.

In Fig. 6, a stack of pages is shown with part A of a two-part adhesive applied to the
20 upper surface of all but the top page and the second part of the two-part adhesive applied to
the bottom surface of all but the bottom page.

When the stacks of pages of Figs. 4 and 5 are pressed together, adhesion of the

pages occurs once the adhesive 17 has dried.

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

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

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
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15 That is, a passage or passages for the flow of adhesive through the print head would be

space and cost-effective.

The likelihood of adhesive “gumming” and blocking such channels would be
diminished where a two-part adhesive was employed. That is, only one part of the two-part

adhesive would pass through any particular channel or channels of the print head.

20 | Where respective parts of a two-part adhesive are applied to opposed sides of pages
11, those respective parts could pass through dedicated channels in the respective print head
at either side of the page. This would greatly reduce the likelihood of adhesive blockages in

the flow channels.

The adhesive or respective parts of a two-part adhesive can be provided in a

25 chamber of a replaceable ink cartridge providing ink to the print head.

The print head 13 should be as close a possible to the pinch rollers 12. This is
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.
30 7 alongside a page support tray 18. That is, the page support tray 18 receives pages 11 that
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assage or he [ l.ow of esive ough the print _.head woul d
Ee sgace pa‘iﬁgﬁ%gogtﬁ?eel%%g{l?evlg?&lg‘%8&? c@‘]‘? P58 liﬂtﬁ%‘ﬁ%&’ia@é”m ?mﬁ‘i‘Yf'g%eand
bl ocki ng shinding presn20d sould bk Brdviicddb @k i Bh@thatel Over de indlmBRMLe SEMREPhYR. Vas
enpl oyed. That is, only one part of the two-part adhesive woul d pass

h h preat]l ly ; nnel.s.. [ egd. Wier e
respocti ve. par o oy o AECARRT EhRAPRIR i lock IRkl 18 BRke 1TderBsily
paged0 11,°ftaﬂb@é’e”58pﬂh'm1:jpper ?nfap? adjawr@gmas?ﬁrzgaedgugﬁqmbm?:tﬁgﬁftgﬁm%;fl |y n
h ' i nt . €i r. side of, the page. . [ >
reduce { halalickBiss S Pensfis & Hipisaniagusition and i Iridiue edesraenieht Frke
adhesi ve ahe V@ERAGHINE ahbon o FR. 9%&&5&&3&4@%@@&gﬂ#ﬁregﬁlgxfﬁ’ﬁd In a

25 chanber of a replaceable ink cartridge providing-l t print head.
The print VAeraer 13 will sans thepags 1d te seme tquestsvith edged 7tahengsidethe lowiet edge of2.

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

15 In Fig. 11, a second page 11 is shown in its trajectory toward tray 18. In a motion
similar to that of the first page, the second page comes to rest upon the first page in a
position perfectly aligned therewith, The second page comes to rest into the position
depicted in Fig. 13. Where the pages have the adhesive strip 17 applied to the upper
surface, the final page is provided without any adhesive and it comes to rest at the top of

20 the stack as depicted in Fig. 14. If, instead, the majority of pages 11 had the adhesive strip
17 applied to their bottom surface, the first page (ie the page at the bottom of the stack)
would have no adhesive applied to it. This would be suitable for multiple binding

compressions.

As shown in Fig. 15, the binding press 20 commences downward movement toward
25 the stack of pages 11 over the aligned adhesive strips 17. The stack is then compressed to a

bound volume 24 as shown in Fig. 16.

It should be noted that no subsequent edge trimming of the bound volume is
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

30 earlier.




because the rollers 12 provide a nmechani cal constraint upon the page 11 to
enabl e accuracy of printing. The pinch rollers 12, print headg pAyarsbs
‘adhesi ve apmisi cator 16 are illustrated in Fig. 30 7 alongside a page
support tray 18. That is, the page support tray 18 receives pages 11 that
18 MAY 2005 BINO3 -8- exit the paper paéh 10. The tray 18 is suspended

danpers coul d 08 ERI? Gl P BaRGaiL 2 AESRONY aekid o Urop pAGERIh e

cylinders ﬁ@%r-%@ﬂ%l&nesm@n%ﬁ@% sﬁ@el% E@ﬁﬁpfeséed' v?%ﬁa dédea\bgil% atioh o?iﬁeg?Zq.he
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of thg respective | eadi ng edge of the@gages wever, as an alternative,
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t he ndl"‘ﬁda‘ﬂﬁ’*’é’é@llzlgnx?é?ﬂtréc &0 em%d/pﬂ erygsq Antaltematise @mhodamem/@rdepmaed

trail {. t
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upper sur fiag ﬁx&ﬂy &(tﬁiﬂtedtt@ ] cb@ﬁfﬂnﬁﬂta%%n%ﬁi%hﬁ’@gﬁeﬁcﬁn@hﬁﬁg ah 880 of fotathf Ch 2

pocket of air beneath it as it floats into position and the |eadi ng edge 28

nmi ght st r i36eFaghdisk 20 ¢auld page throwzh axsspsietivin virticatislpt 39 forfived in ither antdiveuts3 lof

the tray 1 vibrator 19 w || page. | to come

oCrest w48 TE3 1, busft wb il ekt Medkaerisabdoisin “allaT o5 Seao i 280- | gh
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11, a second page | is shown in its traj ectory owar ray ié ?

nmotion sisheft H’rVOt@thﬁatlelﬁ#ﬂQﬂfbpfqtqum Fpﬁgéo anh@2 seavngrgagownapes iteo est

upon the fgjla% page in a position perfectly aligned therewith. The second
or

page cone ‘rest into the position depicted in Fig. 13. Were the pages
have the adhesi e strip 1£ applied to the upper. surface, the final page is
provi ded wi t hodtte4iRy 14dmig ‘i}?Fel”aWée‘il W@é‘rﬂ%’ff) adjusgiable heighiesotag o aiwage t he

stack as leﬁtttﬁéit bt iy bloscly S | had
t he adheS| ve strip ow'bz g I'i e% toge herr Ebg%stst g%eg%% %ﬂé%a%(@ﬁl IQ(?&%%O SSage (ie
t he bage d&evelshy muummg)ﬂle stiekeslength pf the binding press 20. Furthermore, the binding

press 20 could be fixed and the tray could be pushed upwardly toward it to press and bind

the pages.

The floor of tray 18 can be driven so as to move downwardly as each page 11 is
delivered thereto. This would ensure that the upper-most page always resided at the same
20 level. This could result in reduced noise of movement of the press bar 20 as it need not

move very far to effectively bind the pages.

Where the pages have applied thereto adhesive strips alongside the trailing edge 28

>

the press would be provided to the left as shown in Fig. 23. In this embodiment, a pressing

bar 203 is provided. Any pressing arrangement could however be provided.




woul d have no adhesive applied to it. This would be suitable for multiple
bi nding conpressions. As shown in Fig. 15, the binding press 120uagPEeses
downward memeenent toward 25 the stack of pages | | over the aligned
adhesive strips 17. The stack is then conpressed to a bound volune 24 as
shown in Fig. 16. It should be noted tth no subsequent edge trinm ng of
the bound volume is required so long a Ust andar d- si zed pages 11 had
initially @Eﬁh’é ;. This is because the vibrator 19 has aligned the pages
into the | *conmer 23 of tray 18 as described 30 earlier. 18 MAY
2005 BINO3 -9- In Figs. 17 and 18, multiple volune 24 are shown stacked on
upon another with the upper-nnst vol unmes bei ng progressively conpressed by
r epeat ed appllq@ﬁh#?hﬁmsgg . The binding press 20 is shown
schematically int Fi gures and could be pneumatically or hydraulically
driven, or coulmlsupponﬂtraymebylga $teek ofepringad pmgks, atkeas one ofithe pagss haghilg and

i ni I I d th I t nbodi t
epi of oa 1 i §0esR 8 oGttt et BesaebvEncy (ciaces oo Lo Apic st ar

di sks 203 each ssuBges# impAkting with the tkéSﬁEIIilY01ﬁ§)I"1'BI'a$i‘EInttﬁbr@in%’H§§gs@ r{(eﬂ%j%ﬁgoul d

driven shaft extending along an axis of rotation

pass t hr ofdrherasespiibestpekvertical slot 32 forned in the end wal | of
tray 18. That is, there would be as many vertical slots in wall 31 as t here
are disks 203. 10 The disks could comrence in the orientation depicted in
Fig. 21 agg up rotatjion_of the  shaft plvot to the orientation depicted

in Figs. s appyaws of glaim & wehegrinvhe fyrhas psuppeaasfacehaving ene cognetri ght
be PIEVi s idhchuoh Olc gL USHERPEAMIE, S0 20 €0 aluays  present “the

top page in the tray closely to essi ng device. This woul d reduce
noise 15 levels by mnimzing the stroke |l ength of the binding press 20.
Furthernore, the binding press 20 could be fixed and the tray could be

pushed upvvardIyH] toward it to press and bind
e apparatus of claim 2 wherein the tray has at least two side walls extending

substantially perpendicularly to each other and against which perpendicular edges of the
pages bear for alignment of the pages within the stack.

15
4. The apparatus of claim 1 wherein vibration of the tray is dampened by dampers.
5. The apparatus of claim 1 wherein the tray is supported by a frame.

20 6. The apparatus of claim 5 wherein the tray is suspended from the frame.

7. The apparatus of claim 5 wherein dampers extend from the tray to the frame.

8. The apparatus of claim 1 wherein the vibrator is a subsonic vibrator.

25




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 tHd MAYe2008 St
*page al wayBNegsesi ded at the sane 20 level. This could result in reduced
noi se of novenent of the press bar 20 as it need not nove very far to
effectively bind the pages. Were the pages have applied thereto adhesive

strips aloggside, the trailin 28, e _pres ul.d b oyided to the
et as shovn i et of il $Refinmransard prey e Bty Tl Sbibe Sepnodt
provi ded. #AmfacPbLHBitAY sahs &NGRIRthatGaWpHerl 288 ¥EMhe RACRIONIRE at 4 Bro¥¥¥fpe2005

BI NO3 -10-, WE CLAIM 1. An apparatus conprising: a support tray receiving a

stack of plevelifeningagaion vith anedee-roersingidevise pages having 5 bi ndi ng adhesi ve
appl i ed adj acent an edge thereof whereby the pages are to be bound, and a
vi brator interacting with the tray inducing vibration therein to assist in
alignment of the pages of the stack. 2. The apparatus of claim| wherein

the tsay hgp a RURARS ' M 110 49 iy han
ot hersport?ﬁns %f theCI %%%%@@%3 Lﬁﬁé !a{c%gpﬂgéd%ﬁ%&g%b%@%]%iggisg#gs %[{ a%%]{ag}s wherein
the tray heosnprisingsasupposkirag ianéa witichter iteraniigrvgth the lray.ahé inetHod including the
per pendi cus!tarlo\f, to each other and agai nst whi ch perpendi cul ar edges of the
pages bear B5tal i gnnment of the pages within the stack. 15 4. The appar at us

of claim1 wherdiliveNhdpdited®Pagdh oh&Bpdr MbtHes tPRARRAPEH adW PATRGERK ofgage%hhe
apparatus of claiml erein the tray is supported by a frane. 20 ©. e

appar at us Beereingt ipast apgef Eherpagpehasibinding adhgsiye apitdfadisnentiae eflgatereof. The
appaggt us »Qﬂer&%)ﬂhg‘lpg é’g@?é&,i&%%ﬁﬁe;{?ﬁ extend fromthe tray to the franme. 8.
S Of C a‘%m € vibrator

The apparatu wherernt is a subsonic vibrator.
during and/or after said step of delivering, inducing vibration in the tray using the

vibrator, thereby assisting in the alignment of the pages.



25 18 MAY 2005 BINO3 9. The apparatus of claim2 wherein neans are
provided to alter a level of the support surface of the tray 180MAY 2005
<ensur e thatinan upper page of the stack is situated at a predefined |eve
for interaction with an edge-pressing device. 5 10. A nethod of preparing a
stack of printed pages for binding, usi an apparatus conprising a
support tray and a vibrator interacting With the tray, the nmethod incl uding
the steps of delivering printed pages one upon another to the tray so as
to forma stack of pages, wherein at |east one of the pages has binding

adhesi ve gRgééed adhacent an edge thereof 10 whereby the pages are to be
bound, an TRAGh @ THE QI8 SUREp of delivering, inducing vibration
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age bear ainst the_ side walls of the tray to align the pages prior to
gdge- pres é’?‘%@ therpagesyprior to edge-pressing. Y g pages p
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