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THE INVENTION

Itis 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
page conveying path having a path exit, the apparatus being configured to convey pages,
one at & 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 including:

a print head located adjacent the path configured to print on pages moving along the
path, and



apparatus including: a print head | ocated adjacent the
path configured to print on pages noving al ong the
path, and -2- at |east one adhesive applicator to
apply binding adhesive to said pages noving along the
path. Preferably the apparatus includes a pair of
pinch rollers for driving said pages along the path..
Preferably the print bead i3s?1ocated downstream of the
pinch rollers. Preferably the or each adhesive
applicator is located downstream of the print head.
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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

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 @ two-part adhesive, 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 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.

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.



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 enbodi nent, the or each
adhesive applicator is configured to apply an
adhesive strip adjacent the |gadi ng edge of each page.
I n another preferred enbodi ment, the or each adhesive
applicator is configured to apply an adhesive strip
adj acent, the trai]ing edge of each page. T
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Fig. 4 is a schematic elevational view of a number of pages with all but the fop page

having a strip of adhesive applied fo 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 ¢levational view of a stack of pages with afirst part of 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,

Fig. 8 is a schematic cross-sectional elevational view of the page binding support
tray of Fig. 7 showing a first page having a strip of adhesive adjacent its edge at an upper
surface en route thereto,



having a strip of adhesive applied to an upper surface
adj acent to an edge to be bound; Fig. 5is a schematic
el evational view of a stack of pages with all but the
bottom page having a strip of adhesive applied to a

| oner surface thereof adjacent to an edge to be
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alternative press,
Figs. 21 and 22 are schematic parspecnve 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.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

In F1g 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 m1ght
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 altemnative, the adhesive
application station A might precede the printing station P, but it is preferred that the



Fig. 18 is a schematic cross-sectional elevationa
vi ew of the page binding support tray and vol unes of
~ Fig. 17, with all volumes having been pressed, one
upon another, Fig. 19 is a schematic perspective
illustration of a nunber of volumes having been
bound, Fig. 20 is schemati® el evational view of a
page blndlng support tray having an alternative
press, Figs. 21 and 22 are schematic perspective views
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situations where the adhesive applicator does not contact the page, or contacts the page ata
velocity aéwrately matchingAthat of the page 11 as it passes the adhesive application station
A. Altemnatively, 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 s;aﬁ‘on A.

i ving

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.

Method 1 in Fig. 3 is a non-contact method of appiying adhesive to the moving page
11. In this method, a stationary adhesive applicator 16 sprays adhesive on one side of page



provi ded by neans of air passing through an air flow
path provided in each print head 13. The adhesive
application station A can conprise an adhesive
applicator 16 at one or both sides of the page 11,
dependi ng upon which side or sides of the page to

whi ch adhesive is to be applied.- As shown in Fig. 2;
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Alsb, theuse of a twé-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 prinﬁng/binding operation,
the use of a two-part adhesive could provide sufficient time ‘within which to rectify the

problem and complete the binding process.

Fig. 4 illustrates a stack of pages 11 with all but the top page provided with an
adhesive strip 17 at an upper surface adjacent one edge to be bound. .



adhesi ve application station. A pair of pivotally
mount ed adhesive applicators 16 nove pivotally at a
speed corresponding with that at which the page |
passes through the adhesive application station. They
both cone into contact with the page 11 and nutually
counteract each other's force conponent nornmal to the
page 11. Method 4 enpl oys-a&-pair of adhesive
applicator rollers 16 spaced fromeither side of the
page 11 until activated to apply adhesi ve whereupon
they nove toward and touch the page 11, |eaying
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that of page 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.
That is, a passage or passages for the flow of adhesive through the print head would be

space and cost-effective.



When the pages | 1 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
nen-cont act adhesive application Mthods | .and 5 are
enpl oyed, the adhesive strip 17 is applied to page 11
before ink on the page pagsing 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 out of
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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.

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.

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



at either side of the page. This would greatly reduce
the likelihood of adhesive bl ockages in the flow
channel s. The adhesive or respective pans 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 close a possible
to the pinch rollers 12. This is because the rollers
12 provide a nechani cal constraint upon the page 11 to
enabl e accuracy of printing. The pinch rollers 12,
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shaft pivot to the orientation dep1cted in Figs. 20 and 22 so as to press down upon the
pages.

The tray 18 might be provided witha floor of adjustable height so as to always
present the top page in the tray closely to the pr&ssmg device. This would reduce noise

levels by minimizing the stroke length of 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 11is

delivered thereto. This would ensure that the upper-most page always resided at the same



surface, the final page is provided w thout any
adhesive and it cones to rest at the top of the stack
as depicted in Fig. 14. 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) woul d-1%rave no adhesive applied
toit. This would be suitable for multiple binding.
conpr essi ons. As shown in Fig 15, the binding press

one
%Yieé C@;Sﬁﬁg?egpjg rga“aﬁ‘%dd gne Eense{i tvo\eﬁl;eg r1ps ?[@55 IE ot
mbweryifsrtbbﬁauwmuné&spateso a bound volune 24 as
shown in Fig. 16. It should be noted that no

Subs avhesathe pagechate zippmdrtgeretb adﬂmvdmmmdlongdidume tragling edge 28,

equi red, so | on rd- SI e -
Pl B et B ke BUSE G R RSt spreyipe
- Ban30 Riptogided Ady@rqsﬁmrangetmmdnddmmefhmm@dr ner 23 of
tray 18 as described earlier. |In Figs. 17 and 18, °
mul tiple volune 24 are shown stacked on upon anot her
with the upper-nost vol unes bei ng progressively
conpressed by repeated application of press 20. The
bi ndi ng press 20 is shown schematically in the Figures
and coul d be pneunatically or hydraulically driven, or
coul d be driven by other nechanical nmeans such as
rack and pinion, electrical solenoid or otherw se. An.
alternative enbodi nent as depicted in Figs. 20, 21
and 22 incorporates a plurality of semcircular disks
2Q each spaced apart, but fixedly nounted to a comon
rotatably driven shaft extending along an axis of
rotation 26. Each disk 2Q 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 2Q The di sks
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 m ght be provi ded
with a floor of adjustable height so as to al ways
present the top page in the tray closely to the
pressi ng device.- Thiis woul d reduce noise |evels by
m ni m zing the stroke Iength of the binding press 20.
Furthernore, the binding "press 20 could be fixed and
the tray could be pushed upwardly toward it to press
and bi nd- the pages.



The floor of tray 18 can be driven so as to nove
downwardly as each page 11 is delivered thereto. This
woul d ensure that the upper-nost page al ways resided
at the same -10- 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 al ongside
the trailing edge 28, the press would be provided to
CLAIMS:t as shown in Fig. 23. In this enbodi ment, a
pressing . bar 29 is provided. Any pressing arrangenent
¢oul dA BaME RE-abiesive- 2l %iappﬁlaﬁls MBich définef\a page conveymg path
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Ragep &g Bﬁliriélfglﬁ(ﬁSma}t bﬁ(ﬁé‘ pdbe aReg the eifird paih) thie aqji)a‘a?us including:
opp03|te e C e_con tes a ‘trai
oo sl B st et AR OGRSt A OR god oy B8 son the
pahand t he apparatus including a prlnt head t ocat ed
adjace t the path c nf ure pages novin
al ond®* %A% °negﬁggf?“’e g‘?’ %Hﬂg’ f?esa%ﬁﬁﬁs &
ilongthepath.bi ndi ng adheS|ve to said pages novi ng al ong
the path. 2. The apparatus of claim 1l including a pair
of pinch rollers for driving said pages along the
hat h.Tha apphfsusaplainnt insludihg a paii of pEnchhieltess fior drivingsaid pages
_Qﬁ%ﬂgls | ocat ed downstream of the pinch rollers. 4.
atus of claim1 wherein the, or each,
adhesi ve applicator is located downstream of the
§Jr| ntrhhead fc-zliguen f?g ggl%%h%3£ Jigl léd %Sﬂﬁepmch
or each Si{d applica oca ups reamo
KMesprlnt head 6. The apparatus of claim 1 wherein
the print head is a pagewidth print head. 7. The

apparatus of claim| wherein the print head is an ink-
4.et e agpatatia df dainf § whareiul the, or each, adhesive applicator is located

downstream of the print head.

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

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.

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

9. The apparatus of claim 1 including two adhesive applicators, one at each side of the
path. :



for applying droplets of ink to the pages on denmand.

8. The apparatus of claiml including two print heads,
one at each side of the path. 9. The apparatus of
claim1 including two adhesive applicators, one at
each side of the path. 12-_4Q. The apparatus of claim
‘1 wherein the, or .each, adhesive applicator is
positioned so as not to contact the pages as they
nmove along the path. 11. The apparatus of claim1l
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ern s eS|ve is a two-part adhesive, and
mhereln one of said applicators is configured to
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age and the other applicator -is configured to

mﬂﬂmﬁwkmﬂﬁﬁﬁémhpart(ﬁ the two-part adhesive to the

ot her side of each page. 15. The apparatus of claiml

wherein the, or each, adhesive applicator is

Bonf i e perarafus of elgist |1 whereinl fesinpachs pdtiegiveapplicatans & 1aller.

Ieadlng edge of each page. 16. The apparatus of claim
wherein the, or each, adhesive applicator_is
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substantially as herein described with reference to

t he acconpanyi ng draw ngs.
15.  The apparatus of claim 1 wherein the, or each, adhesive applicator is conﬁgured to

epply 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
apply an adhesii/e 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.

18.  An apparatus as claimed in any one of the precediﬂg claims, and substantially as

herein described with reference to the accompanying drawings.



