1 Page Binding Apparatus FlIELD OF THE | NVENTI ON The
follow ng inventioen relates to a page bi nding support
tray having vibratory page alignment. Mre
particularly; "though not exclusively, the invention

rel ates-to-a page binding support tray to receive a
nunber of pre-edge glued, unitermy sized printed

‘pages ‘and to. ensure alignnment of those pages prior to
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It is the object of the invention to provide a phgc binding support tray having

vibratory page alignment.

DISCLOSURE OF THE INVENTION
According to a first aspect of the invention, there is provided an apparatus for

binding pages, at least one of the pages having binding adhesive applied to at least one of
its surfaces, the apparatus including: ' _

a tray, having a floor and side walls extending from the floor, for forming a stack of
pages to be bound, the tray being configured so that when the pages are fed into the tray the
pages bear against the side waﬂs; , ‘

a vibrator that is operatively engaged .with the tray to vibrate the tray such that
aligniment of pages in the tray against the side walls is facilitated; and

pressing means configured for relative movement with respect to the tray for

compressing the pages in an area adjacent the adhesive so as to éffept binding.



a vibrator that is operatively engaged with the tray
to vibrate the tray such that alignnent of pages in
the tray against the side walls is facilitated; and
pressi ng neans configured for relative novenent with
respect to the tray for conpressing the pages in an’
- area adj acent the adhesive sb-as to effect binding.
-2- The pressing neans may include: a rotatable shaft;
and a plurality of semcircular disks fixedly attached
to thﬂm§hﬁﬁngmhaw&h9ﬁmkﬂad t he di sks being confi gured
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a vibrator interacting with the tray inducihg 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. '

Preferably the tray has at least two side walls extendmg substantially
perpendicularly to each other and against which perpenmcular edges of the pages'"bear for
alignment of the pages within the stack.

Preferably vibration of the tray is dampened by dampers.

Preferably the tray is supported by a frame. ‘

Preferably the tray is éuspended from the frame.

Preferably the dampers extend from the tray to the frame.

Preferably the vibrator is a subsonic vibrator.



portions of the support surface. Preferably the tray
has at | east two side walls extending substantially
perpendi cul arly to each other and agai nst which v
per pendi cul ar edges of the pages” bear for alignnent"
of the pages within the stack. Preferably vibration of
the tray is danpened by danp@As. Preferably the tray
is supported bya frane. Preferably the tray is

- suspended fromthe frane. Preferably the danpers
extend fromthe tray to the frane. Preferably t he
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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
edge thereof’

Fig. 3 is a table, schematically illustrating the principles of five alternative adhesive
apphcatlon 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;

Fig. 5 is a schematic elevational view of a stack of pages with all but the bottom
page having a strip of adhesive appiied to a lower surface thereof adjacent to an edge to be.

bound;



Fig. | is a schematic illustration of a page conveyed
al ong a path and passing a pagewi dth print head and
an adhesive applicator; Fig. 2 is a schematic
illustration of a page having an adhesive strip

adj acent one edge thereof; Fig. 3 is a table,
schematically illustrati ng_ghe principles of five
alternative adhesive application nethods; Fig. 4, is
a schematic el evational view of a nunber of pages wth
al | t f
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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,

Fig. 17 is a cross-sectional elevational view of the page binding support fray 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,

Fig. 19 is a schematic perspective illustration of a number of volumes having been

bound,

Fig. 20 is schematic elevational view of a page binding support tray hé.ving an

alternative press,



an upwardly facing strip of adhesive adjacent an edge
thereof, Fig. 15 shows the progression of a

page- blndlng press toward the edge-of the stacked
pages, Fig. 16 shows the page binding support tray

wi th pages bound along thejxr edge by application of
the binding press, Fig. 17 is a cross-sectiona

el evational view of the page binding support tray
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Where the print heads 13 are ink jet print heads, wet ink 15 on page 11 might pass
through the adhesive application station A.

An air cushion 14 at either side of the page 11 as it passes printing station P can be
provided by meaus of air passing through an air flow path provided in each print head 13.

The adhesive application station A can comptise 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.

As shown in Fig.2,a page i1 havmg matter printed thereon by printing station P
also includes a strip 17 of adhesive as applied at adhesive application station A.

As can be seen, the strip 17 can be applied adjacent to the leading edge 27 of page
" 11.The applicatidn 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



head 13. The print head 13 m ght be a pagew dth drop
on demand ink jet print head. Alternatively, the
print head m ght be that of a laser printer or other

"printing device. Wiere the page | | is to be printed
~on both sides, a pair of opposed print heads 13 m ght
be provided. Were the prind_heads 13 are ink jet

print heads, wet ink 15 on page 11 m ght pass through

t he adhesive application station A. An air cushion 14

at either sid h
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ATV aBRick@nEon. N BH dblvétall) kldudtbiadhesive appicators 16 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 16 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 16, one at either side of 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 Method
1, Method 5 could employ an adhesive applicator formed integrally with the print head.



print head 13 or m ght be | ocated upstreamor after.
the print head. Method 2 al so applies adhesive to one
side of the noving page 11, although this tine using
"a contact method. An adhesive applicator 16 is

pi votally mounted about a fixed pivot point and is
caused to nove at a speed ngtching that at which the
page 1 | passes through the adhesive application
station. A reaction roller 30 conmes into contact with
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page passing through the adhesive application station 10 has dried. Air passing through air
gap 14 accelerates the drying process. That is, adhesive is appliéd 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 17is applied alongside the leading edge 27 of the page 11, any

alteration to the velocity of page 11 would adversely affect print quality. Hence application
of adhesive strip 17 alongside the leading edge 27 is only possible without adversely
éffecting 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. A ‘ '



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 wth
part A of a two-part adhesjye applied to the upper
surface of all but the top page and the second part of
the two- part adhesive applied to the bottom surface
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The pinch rollers 12, print heads 13 and adhesive applicator 16 are illustrated in Fig.
7 alongside a page support tray 18. That s, tlie 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 €lastomeric dampers or small hydraulic
or pneumatic cylinders for example. The floor of tray 11 is not level. It has a lower-most
comner 23 beneath which there is provided a vibrator 19, The vibrator 19 might be a
subsonic vibrator (i 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.




adhesi ve and woul d i ncorporate the adhesive
applicators wthin the print heads thensel ves. That
is, a passage or passages for the flow of adhesive

t hrough the print head would be space and
cost-effective. The |ikelihood of adhesive "gunm ng"
and bl ocki ng such channel s.gaul d be di m nished where
a two-part adhesive was enployed. That is, only one
part of the two-part adhesive would pass through any
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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
as rack and pinion, electricél 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 20.



catch a pocket of airbeneath it as it floats into
position and the | eading edge 28 m ght strike the
vertical wall 31 as shown in Fig. 9. The vibrations of
the tray 18 as a result of the vibrator 19 wll cause
the page 1 | to conme to rest with edge 27 al ongsi de
the | ower edge of wall 23 _.@a1d with a right angl ed
edge of the page touching the front wall 32 of tray

In Fig. 11, a second page 1 | is shown in its

18.
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application of press 20. The binding press 20 is
shown schematically in the Figures and coul d be
pneumatical ly or hydraulically driven, or could be
driven by other nechanical neans such as rack and

pi nion, electrical solenoid or otherw se. An
alternative enbodi nent as depicted in Figs. 20, 21
and 22 incorporates a plurality of semcircul ar disks
20 each spaced apart, but fixedly nmounted to a common
rotatably driven shaft extending along an axis of
rotation 26. Each disk 20 could pass through a
respective vertical slot 32 forned in the end wall 31




of tray 18. That is, there would be as many verti cal
slots in wall 31 as there are disks 29. -9- The disks
could comence 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 trd$¢- 18 ni ght be provided
with a floor of adjustable height so as to al ways
present the top page in the tray closely to the
pressing device. This would reduce noi se |evels by

By ng the stroke I ength of the binding press 20.
Furt hernore, the binding press 20 coul d be fixed and
21{;13 Lléﬁ'}/ Oap%%rﬁtlug foxbgln mg’ %S, Y C%SI}' gn th'lo Yﬁéa% ga&%ﬁ%ﬂg‘a éﬁfﬁeSIVC
deppliehto avleast oh@oﬁlﬂ\smfmppﬁrgtuamcbdmg page 11 is
dellver d th t e {
upper - tr%g,thaw ég fg oway SSIdre e %eexéenr(l?x%t 0 t@%ﬂoeotr Wﬁr fornrmg a stack of
Tﬂwgss to behtbmid,rthstmdytbem coefipusddo et wkendhe pagesenefad ingsf the tray the

ed not nove very far to
2§aﬁ% Pégbln %ﬁegpages Where t he pages have
appl i eadnhnte:rtbat & apetiatisaly engsgedivith thd trayge viiete thetrayrsud thatg
th e left as

Sah%ﬁmgtﬁ of ?_agesem %ﬁ? E%ggt ﬁle Q aﬂé’ 1'5 gac?ltag&lb %.Jezis sing bar
2Q i s ppssing :dms co&xﬁgqud &ssre mmmgmmﬂntrespm todthériapfoe r

di
SRS pe A e B SUCH A edf

adheS|ve applied to at |least one of its surfaces, the
appar and si de
R "“??%% el P preai il RS 2 ack of
pagesaﬂﬁﬂﬁéeﬂ@ ra#d the tray being configured so that
V\'he” ?ﬁxr@i%eﬁfcﬁcx{l&%sk&‘ﬁ&dﬂ‘a%a&ﬂe@% thbhanpages bear
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so _as, to effect binding.
to the side walls is adjustable to facilitate effective interaction between an upper page of

the stack and the pressing means.
4, The apparatus of claim 1 wherein the vibrator is a subsonic vibrator.

5. Amethod ofbinding a stack of printed pages in a support trayhaving 2 floor and
side walls extending from the floor, the method includfng the steps of:
~ delivering printed pages one upon another to the tray so as to form a stack of pages
. tobe bound, the pages having binding adhesive apphed to at least one of their respective
surfaces, the support tray being configured so that the pages bear against the side walls;
.. vibrating the tray while delivering the pages to facilitate settling of the pages in a
substantlally aligned condition; and

pressing the pages in an area adjacent the adhesive so as to effect bmdmg



2. The apparatus of claim 1 wherein the pressing neans
includes: a rotatable shaft; and a plurality of
sem circul ar disks fixedly attached to the shaft, the
shaft and the di sks being configured such that a
rotation of the shaft pivots the disks into pressing
the stack of pages. 3. The dpparatus of claim or
claim2 wherein a level of the floor of the tray
relative to the side walls is adjustable to
facilitate effective interaction between an upper page
f dedoribddTieereii) pathatfa®nce
gf clkaﬁ?ﬁ%[ﬁ’\%ﬁg?yr?mﬁleg%l fég?%r i's is subsoni c _
toi the ercompan®ing drawinghod of binding a stack of printed
pages in a support trayhaving a floor ‘and side walls
extending fromthe floor, the nethod |nclwﬂin th .
2t epsA oéw tiethpd efftindingy stank @E DTN RIEEM BHOSAH] KAviesaipeq i,
E£§& ck of pages to be bound,
%ﬁg“%gg%g agﬁﬁg gﬁ%‘a esive applied to at |east
one of their respective surfaces, the support tray
bei ng configured so that the pages bear against the
side walls; vibrating the tray while delivering the
pages to facilitate settling of the pages in a
substantially aligned condition; and pressing the
pages in an area adjacent the adhesive so as to effect
bi nding. -11- 6. A new apparatus for binding pages,
substantially as described herein, with reference to
t he acconpanyi ng drawi ngs. 7. A new nethod of binding
a stack of printed pages, substantially as described
herein, wth reference to the acconpanying draw ngs.




