-1- Apparatus and Process for Applying Two-Part

Bi nding Adhesive to Pages at Printing FIELD OF THE

| NVENTI ON The followi ng invention relates to the
application of a two-part binding adhesive to pages
in a binding process. Mre particularly, though not
exclusively, the invention relates to the application
of respective parts of a two-part binding adhesive to
opposi ng surfaces of pages to be bound, such thatupon

pﬁﬁ%t“agé?“sﬁ“ﬁﬂf’%t@ﬁ?m‘”gs WoPart Binding
Fo L " BetaaTyerle RAGER Rt RrifiRy L (O"

t hen crgp one or nore edges of the stack and to then
FIELD ORTHEINVENDEOMer by appl yi ng a bi ndi ng adhesi ve
to an edge of the stack of pages. This is a tine

con S'lllliﬁ;c f]?umﬂiﬁg invehon relalt&ge@ the\applivatioresfa t\Mot-pamhnhding)adhesive to
more effi.cient to provide pre-cu
PiggE A b W@%Pﬁoﬁ?ssoﬂgr"d?am%@?lﬁ’ @ﬂ‘l’é‘a@g §x‘%‘fswgby fpedabegn%@lates
to'the %ﬁ&tﬂﬁ o? re%bédtlpe Birtskar&%BQJaﬂ @hﬂ%ig\/zﬂhésﬁ)veQB Qpﬁﬁsuigcﬁhh’aces of

surfaces each page adjacént the etgs to be bound
pagss tsthghoan@ |sychctha@@on peesping hospagpifoprtberghe B¥P PBEAGE the two-

({0 press the pages adjacent t he spine
p&@a %%%Ee ad eS|ve bi nds the page edges together.

| t ik i
B e e
oﬂlhmplmrtt@ pagbmtwaestacd:, mthexsd:rdp onx ortrhare pé@ ofitheistack amgkte ghen

r| ng er Q
bi e el sreleie o bgingadbrmie o g flas o A8 o pages.
THiB isQitihe conbemip ad &bourCBthﬁRFeﬁBceﬁuE INVENTION It is
t he. obj ect of the present invention to provide a

gEt g@ﬁoﬂﬂ Be appecriitiest tb @Eowdﬁmb-ic@(ahmﬁ:gm@f glggtp(agetﬁmrmnt one or
|n|ng sive to pages to ,0

RN PP B Lol EO e 1168 SO AOIRE PSSR T g surfices
of‘é@éﬂi?ﬁag§ hdj8cent the edge to be bound, to accurately place the printed and pre-glued
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page edges together.

It would also be-desirable to provide an apparatus and method for applying a first
part of a two-part binding adhesive to one side of the page as it passes through a printer and
the other part of a two-part adhesive to the other side of those pages as they pass through

the printer.
OBJECT OF THE INVENTION

It is the object of the present invention to provide a method and apparatus for

application of a two-part binding adhesive to pages to be bound.
DISCLOSURE OF THE INVENTION.
There is disclosed herein an apparatus comprising:

means for supporting and/or conveying a page,



means for supporting and/or conveying a page, -2- a
first adhesive applicator configured to apply a first
part of a two-part binding adhesive to one side of
said page as said page is being supported and/or
conveyed by said neans, and,a second adhesive
applicator configured to apﬁlzy a second part of the
two-part bindi ng adhesive to the other side of said
page as said page is being supported and/or conveyed
by sai . )
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Preferably the print head is a pagewidth print head.
Preferably the print head is an ink jet print head applying droplets of ink to the page
on demand.

Preferably the adhesive applicators do not contact the page as it moves along the

path.

Alternatively, the adhesive applicatofs can contact the page and be moveable so as
to move at a speed substantially equal to a speed at which the pége is conveyed along the
path. '

Preferably if the adhesive applicators are mqveable, they are pivotally mounted

adjacent the path.
Alternatively, the adhesive applicators can be rollers.

The adhesive applicators might apply respective adhesive strips adjacent a leading -
edge of the page.

As an alternative, the adhesive applicators might apply an adhesive strip adjacent a

trailing edge of the page.



As an alternative, the adhesive applicators m ght
apply an adhesive strip adjacent a trailing edge of
the page. -3- Preferably a pair of print heads is
provi ded, one at each side of the path, each applying
printed matter to a respectiye side of the page. The
~adhesi ve applicators mght be fornmed integrally with
the respective print heads. There is further
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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
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;

Fig. 5 is a schematic elevational view of a stack of pages with all but the bottom

page having a strip of adhesive applied to a lower surface thereof adjacent to an edge to be
bound; ' '

Fig. 6 is a schematic élevational view of a stack of pages with a first part o_f a two-
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,



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
bi ndi ng support tray situat eg _ i medi ately down-line

of the adhesive applicator, -4- Fig. 8 is a schematic
cross-sectional elevational view of the page binding
support tray of Fig. 7 showing a first page having a
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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 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

alternative press_at-a trailing edge of a stack of pages to be bound.



Fig. 20 is schematic el evational view of a page

bi ndi ng support tray having an. alternative press,
Figs. 21 and 22 are schenatic 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 alternative press. at a
trailing edge of a stack of pages to be bound. -5
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page 11 as it passes printing station P can be
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pr\(/)\'{\}lld(e:é] 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
both sides of the page 11, depending upon which side or sides of the page to which
adhesive is to be applied.

As shown in Fig. 2, a page 11 having matter printed thereon by printing station P

also includes a strip 17 of adhesive as applied at adhesive application station A.

As can be seen, the strip 17 can be applied adjacent to the leading edge 27 of page
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

physical contact with the page 11 as it passes adhesive application station A.



adhesive is to be applied. As shown in Fig. 2, a page
11 having matter printed thereon by printing station P
al so includes a strip 17 of adhesive as applied at
adhesi ve application station A As can be seen, the
strip 17 can be applied adjaggnt to the |eading edge
27 of page 11. The application of strip 17 adjacent
to the leading edge 28 is suitable for those
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pivotally at a speed corresponding with that at which

t he MetlodUlempisysagairlof adigsive 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
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. That is, a channel for the flow of one part of a two-part adhesive might be provided in |
each print head. 4

Also, the use of a two-part adhesive could be beneficial in situations where there
nﬁght 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,



adhesi ve application station. They both conme into
contact with the page 11 and nutually counteract each
other's force conponent nornal to the page 11. Mt hod
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application of adhesive strip-17.

e

Where the strip 17 is applied alongside the leading edge 27 of the page 11, any
alteration to the velocity of page 11 would adversely affect print quality. Hence application
of adhesive strip 17 alongside the leading edge 27 is only possible without adversely
affecting print quality using non-contact adhesive application methods or methods where
the velocity of the adhesive applicator coming into contact with the page is very close to

that ofpage 11.
Where the adhesive strip 17 is applied alongside the trailing edge 28 of page 11, a

non-contact method or method of very close speed matching is also desired. For example, if
the speed of the adhesive applicator of Methods 2 to 4 was faster than that at which the
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.



When the pages 11 of Fig. 6 are pressed together, the
respective parts of the two- part adhesive in strips
17a and 17b conbine so as to react and set. \Were
print head 13 is an ink jet print head, and

non- cont act adhesive applicatdon Methods 1 and 5 are
enpl oyed, 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
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respective parts of a Fvvo-doart adhesi ve are applied to

orpopeBls Wli fr epapple. The floor of tray 11 is not level. It has a lower-most
corner 23 beneath which there is provided a vibrator 19. The vibrator 19 might be a

subsonic vibrator (ie a vibrator having a frequency below 20hz) or an out-of-balance
electﬁc 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 prqvidéd so as to be situated over thé trailing edge of the pages.

In Fig. 8 a first page 11 is shown in its trajectory toward tray 18. Page 11 has a strip
of adhesive 17 on its upper surface adjacent the leading edge. The page 11 might tend to
catch a pocket of air beneath it as it floats into position and the leading edge 28 might strike
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
wall 23 and with a right angled edge of the page touching the front wall 32 of tray 18.



11, those respective parts could pass through

dedi cated channels in the respective print head at
either side of the page. This would greatly reduce the
i kel i hood of adhesive bl ockages in the flow
channel s. The adhesive or respective parts of a

two- part adhesive can be provided in a chanber of a
repl aceabl e ink cartridge providing ink to the print
head. The print head 13 should be as cl ose a possible
tot
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Fig. 9. The vi ns o e tray 18 as ar

uppeemoyi tlumesibehg mgrbsswaiy@enmmsqdd:gemted opplisation of press 20.
rest with edge 27 al ongside the | ower edge of wall 23
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but isédly foanted & ipétﬁﬂlﬁ'xb@fbtatably driven shaft extending along an axis of rotation
26. Each disk 203 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 203. |
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 Aso as to always
present the top page in the tray closely to the pressing device. This would reduce noise
levels by minimizing the stroke length of the binding press 20. Furthermore, the binding



depicted in Fig. 13. Were the pages have the adhesive
strip 17 applied to the upper surface, the final page
is provided without any adhesive and it cones to rest
at the top of the stack as depicted in Fig. 14. If,
instead, the majority of pageg.l | 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
press 20dobiidBedixbd Mkt the trEPEUIEBSHRED upvardli eoMard 1t tdprdss and bind

5, the binding press 20 commences downward novenent

w889 the stack of pages 11 over the aligned
adhesive strips 17. The stack is then conpressed to a
boundThedlognef tray 18<as hediveaniso rp ¢ mewe: davmwardy preagh page 11 is
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bi ndi ng press 20 is shown schematically in the Figures

ban d0deipgvided. dviy pressing atrangementspyldhomererbeprayideden, or
coul d be driven by other nechanical neans such. as
rack and pinion, electrical solenoid or otherw se. An
al ternative enbodi nent as depicted in Figs. 20, 21
and 22 incorporates a plurality of sem circul ar disks
203 each spaced apart, but fixedly nounted to a
conmon rotatably driven shaft extending al ong an axis
of rotation 26. Each disk 203 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 203. The di sks
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 tray- 18 m ght be provi ded
Wth a floor of adjustable height so as to al ways

- present the top page in the tray. closely to the
pressing device. This woul d reduce noise |evels by

m nimzing the stroke | ength of the binding press 20.
Furt hernore, the binding



-10- press 20 could be fixed and the tray coul d 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 i | is delivered
thereto. This would ensure that the upper-npst page

al ways resided at the same [level. This could result
in reduced noi se of novenment of the press bar 20 as it
need not nove very far to effectively bind the pages.
Mevm:t he 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
enbodi nent, a pressing bar 2033 is provided. Any
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I 1. An apparatus for printing and applying
%%Agmpag&ﬁé:g%g SIB& pages noving along a path, the
appar mkats fSIQNPREGh e piRe BSd EWeying themkhdigididls dda@ahe path for
and, conveying themindividually along the path for

B‘F"thgiaﬁé applyng pdheyivesy adhesi ve: a prl nt head
fi ;
contil Qb‘z‘irﬁ %eé&oﬂggxggctx ﬁt'brﬁ'lgox# fa8dst fthe Ca%}@s dﬁ@«gﬁé along the path,
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pdie apparatus of claim1 wherein the applicators are

configured to apply the two parts of the two-part
adhesive to the opposite sides of a respective page.

3. Theneppattas b'lscleﬁfn CvRdréin zhe/dppli&itdts ueeéo@wed t5 %ﬁpliy‘ﬂ%two

alon? the path by a pair of  pinch rollers.
ﬁxe@yomm adhebine  theepnosite Hdesof g respedtiye pégq ocat ed
after the pinch rollers. 5. The apparatus of claim4

wherei n the adhesive applicators are |ocated after the
Jor i ntThelappagatus of claim 2 wherein the page is driven along the path by a pair of

pinch rollers.
4, The apparatus of claim 3 wherein a print head is located after the pinch rollers.

5. The apparatus of claim 4 wherein the adhesive applicators are located after the print
head.

6. The apparatus according to claim 5 wherein printing is performed substantially
simultaneously with applying of adhesive.

7. The apparatus of any one of the preceding claims wherein the adhesive applicators

are pagewidth adhesive applicators.

8. The apparatus of any one of the preceding claims wherein the print head is a

pagewidth print head.



6. The apparatus according to claim5 wherein printing

is perfornmed substantially sinmultaneously with

appl yi ng of adhesive. 7. The apparatus of any one of

t he preceding clainms wherein the adhesive applicators

are pagew dth adhesive applicators. 8. The apparatus

of any one of the preceding clains wherein the print

head is a pagewidth print head. -12- 9. The apparatus

of claim4 wherein the print head is an ink jet print
ead PRPInY] & :
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érppletsodinkrtg thepagoon domandct t he pages as they nove

al ong the path. 11. The apparatus of claiml or claim

6 wherein the adhesive applicators contact the pages

Hhd &lte appabtugof cdalm bwhereia tied adhestyecpplicatdrs tanét cahlast the pages
equal toa? s%eled at which the page is conveyed al ong

ey aeYs along thepath. s hhar at us of claim 11 wherein the
adhesive applicators are pivotally nounted adjacent

the path. 13. The apparatus of claim|l 1 wherein the

Hehesihgappaspis efalaimsl ercdaim § wherein theadhefive applicatoss ¢ontagt the
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papeispayeeyed longthe pathpar at us of claim 1 wherein the
adhesi ve applicators apply respective adhesive strips
adj acent a trailing edge of the page. 16. The

1apparTat dppaedtuscdf @lditn I 1 Wiefei the adhesive ailicRtotsire piwadBy indunted
I ovi gg;d, one at each side of the page, each applying

PRt ter to a respective side of the page. 17.
The apparatus of claim 16 wherein the adhesive

applicators are forned integrally wth the respective
13y i niTheyappgeatus of claim 11 wherein the adhesive applicators are rollers.

14. The apparatus of claim 1 wherein the adhesive applicators apply respective adhesive

strips adjacent a leading edge of the page.

15.  The apparatus of claim 1 wherein the adhesive applicators apply respective adhesive
strips adjacent a trailing edge of the page.

16.  The apparatus of claim 1 wherein a pair of print heads is provided, one at each side

of the page, each applying printed matter to a respective side of the page.

17.  The apparatus of claim 16 wherein the adhesive applicators are formed integrally

with the respective print heads.



