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TITLE: “PERFECT BINDING CONTROL SYSTEM”

FIELD OF THE INVENTION

The prest-;nt invention relates to control systems and apparatus for perfect binding.

The invention has been developed primarily for use with perfect binding
machines and will be described hereinafter with reference to perfect binding machines.
However, it will be appreciated that the invention, in particular the control system, is not
limited to this ﬁafticular field of use and is applicable to other binding formats.
BACKGROUND OF THE INVENTIOﬁ

- Perfect binding is a technique for binding together a block of pape.r's_heets by

applying an adﬁésive to the side of the bloék that is to be the sp_ine; Tﬁe paper sheets are

collectively referred to as a book block.
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Perfect binding machines are extensively used in the production of relatively
cheap books such as paperbacks or non-stitched hardbacks. They are also used in the
production of pads and the li_kg._

Unbound book blocks are introduced to the perfect bmdmg machine which then
performs successive mdwxdual operations on the book block resulting in the individual
pages being bound together.

Automated machines of this type generally comprise a station to neatly align the
pages of the book block, a sta_ﬁon to notch or roughen the spine edge of the book block to
improve adhesion by the glue, a station to apply glue to the spine édge and/or sides of the
book block, a station to apply a cover or tape to the exposed glue on the spine edge and a
final stack_ing station to posiﬁon the finished articles ready fgr unloading from the

Generally, the giue application station includes an open glue reservoir witha
roller or rotating brush pamally subm_erg'ed._in the glue. As the book block slides over the
rotating bl;ush the glue on the surface of the roller/brush is wiped onto the spine edge. It
is very difficult to control the amount of glue applied to the book block using this
method. The lack of control _oﬁen results in either insufﬁ_ci'ent_adhesive bging applied to
the spine or surplus glue re;iﬁ_ug qn__the book block. Moreover, this glue application
method is unsuitable for uée with moisture cure glues as the reservoir, the roilers and the
glue itself are exposed to the moisture in the air. |

Despite the ab§v§ problems. the automated binding machines have proved

successful in achieving superior production fates when compared to earlier single station
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production methods that did not provide contmuous niovémeht of the book block from
station to statién. However, the glue ép]laliqati.on. problemis are exacerbated by the
intermittent start/stop motion of the book bl.oc.k"v_'vhilst in the automated machine.

The intermittent motion of t'n; book block is due to some stations requiring the
book block to be stationary and others preferring the book block o be moving with a
constant velocity. The resultant 5cce1eration and deceleration of the book block presents
particular probiems to uniform applicatiqh of glue to the sﬁine_' edge and/or adjacent sides
ofthebookblock. o .

It has been found that polyurethane resin (PUR) moisture cire glues provide
excellent results in perfect binding applications. However, the control of PUR glue
applicaﬁonis critical as aziy unnecessary glue applied to the book block or left as residue
in the glue apélication station will harden when exposed to moisture in the air.
| Previous attempts to accurately contﬁ:ﬂ glue application generally consisted of a
control sysieni fesponsiire toa détectOr fécognising the leading edge of the book block as
it enters the gi'ue a'pplication.station.. The control sySteih then tnggers glue application
fora fixed period of time. Systems of this type have not proved satisfactory in use with
PUR giues as the glue amount varying along the book block Iength results in undesirable
glue residues and variations in the strength of the spine. The glue residues can result in
book blocks sticking to oné another or glue curing and clogging the applicator nozzles
and book block guides. Addiﬁonally, when the completed book blocks are stacked
excess glue can be squeezéd out of covers and from underneath the spine tape causing

further problems and adversely affecting the finished appearance of the book.
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It is an object of the invention to overcome or at least ameliorate some of these
deficiencies of the prlor art.
SUMMARY OF THE _INVEN'I‘ION_

According to a first aspect of the invention there is ;irov_ided an apparatus for
perfect binding including: |

o a guide through whi__ch_g side of a block of sheets of paper may be passcd in a first

direction, the guide inclu(l_,i_q__g a base and two upstanding sides wherein one of the sides is
movable towards or away from the other side to vary the width of the guide in a second
direction transverse to said first direction; and |

wherein the guide has an aperture in the base through which the adhesive may be
introduced into the guide, thereby coating said block side as it passes the aperture to
adhere the sheets together and form a spine; |

a n'ansfer carriage adapted to carry said book block through said guide;
a detector issuing a first signal in response to dete,ctjoh of the 'lendin_g edge of said
book block; |

a speed sensor issui_ng. a sécpn__d signal indicative of the velocity of said book
block: and

meanﬁ to conu_'ol said adhesive imroduc_:tion during a time determined by the first
and second signals. o |

Preferably the aperture in the base is a siot extending generally in said second

direction.
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 Preferably also, the guide has an aperture in cach of the side walls through which
the adhesive may also be introduced into the guide. The apertures in the sidewalls are
preferably so located as to deliver adhcsifes to the sides of the block aﬂjaéent to said spine
to be appropriate for the later abblicat_ibn and adhéring of a cover.
Desirably, means are provided for controlling the rate of introduction of adhesive
" into the guide. Preferably at least two such means areprovndedto respectively control
introduction of adhesive into one and :he‘o:,lie; side of the gﬁide. For the production of
thick booksldiier. say, 25mm infhicknéés .i; rday be desirable to have 3 or 4 such means
to separately control introduction of é,dhesiiire mtothe guide at separate locations across
 the guide. |
The means for camm'lling the rate of introduction of adhesive into the guide may
include a metering pump. | |
Control of introduction of adhesive may also be had altematively or additionally
by controliing, in an appropriate case, the émﬁer_anne and hence the viscosity of the
adhesive. |
Preférably,' meansarc prbvideci"tb control hibveméh_t of one of the sides which is
movable towards or away from the other side to accommodate thickness variations
 between one such block and another such block, Such thickness variations may be due to
variations in paper thickness between blocks in one binding mn or variations in block
thickness in one binding run as compared to another binding run.
The blocks of sheets Qill usually be roughened and/or V-notched in the usual

manner done in perfect binding if this is desired or necessary.
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Aecording to a second aspect of the invention, there is provided a control system
for use with a perfect binding machine, cpmp_;'ising:

a transfer carriage adapted to carry a book block;

a de_tector i_ss;_ling a first signal in response to detection of the leading edge of the
book block; |

a speed sensor issuing a second signal indicative of the velocity of the book
block;and

control means to apply adhesive to the book block during a time determined by
the first and second signals. o

Preferably, the adhesive is introduced via a guide and said detector is positioned
adjacent said guid_e.._ Pgeferabl_y aiso, the speed sensor is ope'rative_ly_ associated with the
transfer carriage. |

_In' a preferred embodiment of the invention, the transfer carriage is adapted to

- si_mul_ta_nepusly carry a pluralit_& of book blocks. o
| The detector is desirably a ﬁbre optic sensor conﬁgﬁred to provide a through

beam across said guide. |

The speed sensor is desirably a gear driven incremental encoder geared to the

| transfer carriage. L |

Desirably, the adhesive is a polyurethane resin moisture cure glue.
BRIEF DESCRIPTION OF THE DRAWINGS

A preferred egnbpdiment of the _invention will now be described, by way of

example only, with reference to the accompanying drawings in which:
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Figure 1 is a side view of an antomated perfect binding machine haviné a perfect
binding apparatus accordihg_ to the ﬁfst'ahdléecdhcl.'aspectsﬂdf the invention and a control
‘system according to the third asfaect'bf themventlon, g |
Figure 2 is an enIafg&i péfspéétiife'View of the perfect binding apparatus and
control system shown in Figure 1; .
Fzgure 3 is a plan view of the apparatus shown in Figure .2;' o
Figure 4 is a front elevational view of the apparatus shown in Figure 2; and
Figure 5 is a side elevational view of the apparatus shown in Figure 2.
PREFERRED EMBODIMENT OF THE INVENTION )
Referring to Figure 1, there is provided a perfect binding machine 10 including a
' transfer carriage 12 adapted to carry a book block 18 through a perfect binding apparatus
20 (shown in more detail in Figure 2), - e
The binding apparatus 20 includes a guide 21 for guiding the side of the book
block 18 that is to be the spine. The guide 21is comprised of a block 22 having a slot 23
through which the side which is to be the Spine is passed. The recess 23 is defined by a
base 24 and a fixed sidewall 25 which are part of the block 22 and a movable sidewall 26
which is a side of a slidable plate 27. The slidable plate 27 is mounted to the block 22 by
means of locking screws 28. The position of the slidable plate 27 on the bi§¢ 22 and
hence the width of the recess 23 may be adjusted as desired by the use of an adjusting
screw 29. An #perture in the form of slot 31 is located in the recess 23 and extends into

' the base 24, fixed sidewall 25 and movable sidewall 26.
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Within the block 22 are two passages 32 and 33. The passage 32 communicates
with the slot 31 adjacent the fixed sidewall 25 aqd the passage 33 communicates with the
slot 31 adjacent the movable sidewall 26. The passage 32 communicates with a first AX
100 F element control valve. :(not_sho_wn) and the passage 33 com_mmlicatds with a second
AX 100 F element control y?lye (not shown). Pa#sages 37 and 38 put the control valves
in communication with an FKS gun (not shqwn)_. An FKS gun is produced by Robatech
AG of Muri, Switzerland and is capable of precisely mamtammg the temperature of an
adhesive and of delivering adhesive qnder pre_SSﬁe. An AX 100 F element is produced
by Robatech AG and is a precisely controllable metering valve. The FKS gun is supplied
with he_ated adhesive_ via a heated hose (not shown).
| Electrical control of the l_-‘KS gun is provided by a cable (npf shown).
Compressed air is also supplied to the FKS gun Cohﬁol of thd AX 100 F control valves
is provided by adjustment screws and by air cantrolled solenoids (not shown).

In use, the plate 27 is adjusted to & position suiting the thickness of a block of
sheets of paper to be bound. Adhesive is supplied via the heated hose to the FKS gun 39
and then to the AX 100 F control valve gie:nents and from then to the slot 31. The book
block 18 is passed through the recess 23 and in so doing wﬂl have adhesive applied to it
both on the spine and to the sides adjacent the spine for later application of a cover.

The perfect bi_nding_ machine 10 also includes a control system including transfer
carriage 12.‘ a detector 50 and a speed sensor 52. As described previously, transfer

carriage 12 is adapted to carry the book block 18 through the binding apparatus 20.
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The detector 50 is positioned on the binding apparatus 20 and speed sensor 52 is
' associated with a shaft 60 of the ﬁmsfer carriage. The detector 50 is comprised of a fibre o
.optic': sensor 54 with acbompanyihg ieceive; 56, together prowdmg a through-beam 58
across the gui.dc.. The through-beam 58 is broken by the leading edge of the book block
and results in the detector isguing a first signal,:: for example a voltage or current signal.
'Referﬁixg to Figure 1, the speed sensor 52 in the form of a gear driven
incremental éncéder and is geuea to the tra:nsfe.r. carria.gé' at shaft 60. The gearing of the
encoder to the shaft may be achieved by any number of conventional methods.
Movemerit. of the transfer can"iagé: in the direction indicated by the arrows results in a
corresponding rotation of shaft 60 The speed sensor 52 is tnggered bj the rotation of
shaft 60 and issues a second signal, for example an electrical pulse signal, having a pulse
frequency indicative of the velociiy of the book block 18. |
Control means (not shown) generally in the form of a micrdprocessor,
programmable logic controller '(PLC') or similar introduce the adhesive into the binding
apparatus 20 through slot 31 during a time determined by the first and second signals.
Thus, as book block 18 travels through siot 23 across siot 31, the edge of the book block
* thatis to be the spine of the finished book i coated with adhesive. The signals from the
| léading edge detector and the séet_éd sensor al.léw the control system to accurately apply
glue to this edge regardless of variations in speed of the book block.
 When the adhesive has been épplfed the book block 18 progresses to station 62

where a cover or tape is applied to the spine edge over the adhesive.
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The perfect binding apparatus according to this invention has application in long
book binding runs producing a relatively large number of identical books. However, it is -
especially adv_antageous in short book binding runs produqi_n_g a_-small number of books
as the width of recess 23 can quickly and easily be adjusted to cafer for different sized
books. | |

Thus, while the invention can be used in general book Binding it finds particular
application in producing books used in a country’s payment system.

Books used in a_count:y‘s payment system are books used by banks, building
societies, credit unions, money market corpqr'_a_tions; authorised dealers, postal

| a_uthqrities, finance companies and insurance companies. Notwithstanding the generality
of the above, such books iﬁplude cheque books including bank cheques and travellers
cheques, money orders, receipt books, deposit books and payments system member
internal books or documents. Such books are often produced in short runs and may often
be individualised.

Additidna}ly, the control system accordmg to the invention provides for accurate
giue application with respect to the instantaneous speed of the book block through the
guide at any point during its travel. Thus, even though the_book bloqk undergoes non-
uniform velocity whilst travelling through :the' guide due to the intermittent motion of the
transfer carri__aée, the cont_rol system provides for a constant amount of glue application.

| Whilst the invention has been descnbed with reference to a specific example, it
will be appreciated by those skilled in the art from the teaching he_repf that the invention

may be embodied in many other forms.
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CLAIMS:-
L. An apparatus for perfect bmdmg mcludmg

‘a gutde through which a side of a block of sheets of paper may be passed in a first
dtrectton, the gutde mcludmg a base and two upstandmg stdes wherem one of the sides is
movable towards or away from the other side to vary the width of the gurde in a second
direction transverse to said first dxrectton, and | | |

wherein the guide has an aperture in the base through which the adhesive may be

| Imtroduced into the gutde, thereby coatmg satd block side as xt passes the aperture to

adhere the sheets together and form a spxne,

a transfer carriage adapted to carry said book block through said guide;

a detector tssulng a first srgnal in response to detectton of the leadmg edge of said

‘book block

a speed sensor issuing"a second signai Mmtive of the velocity' of said book
block; and -

means to control said adhesive mtroductlon during atime determined by the first
and second signais. - | |
2. An apparatus as claimed in claim 1, wherein the aperture in the base is a slot
extending generally in said seooud direction.
3. An apparatus as claimed in claim 1 or claim 2, wherein the guide further inciudes
an aperture in each of the side walls through which the adhesive may also be introduced

into the guide.
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4. An apparatus as claimed in claim 3, wherein the apertures in the sidewalls are
located so as to deliver adhesive to the sides of the block adjacent to said spine. to be
appropriate for the later application and adhering of a cover. .
5. An apparatus as claimed in any one of thg pr.ecéding claims including means for
controlling the rate of introduction of adhesive into the guide.
6. An apparatus as claimed in claim 5, wherein two said rate controlling means are
provided to respectively control introduction of adhesive into one and the other side of
the guide.
7. An apparatus as claimed in claim 6, wherein said r#té controlling means include a
metering pump. |
8. An apparatus as claimed in claim 6 or claim 7, whereln the rate controlling means
also control the temperature and hence the viscosity of the adhesive.
9. Anapparatus as claimed in any one of the preceding claims including means to
control movement of one of the sides which is movable towards or away from the other
side to accornmodate thickness variations between one such block and another such
block.
10. A control system for use with a perfect binding machine, comprising:

a transfer carriage adapted to carry a book block;

a detector issuing a first signal in response to detection of the leading edge of the
book block;

a speed sensor issuing a second signal indicative of the velocity of the book

block; and



A

WO 96123664 PCT/AU96/00042
-13-

control means to apply adhesive to the book block during a time determined by

the first and second signals.
11. A control system as claimed in claim 10 wherein, the adhesive is introduced via a
guide and said detector is positioned adjacent said ghidé.
12. A control system as claimed in claim 10 or claim 11, wherein the speed sensor is
operatively associated with the transfer carriage.

13. A control system as claimed in any one of the claims 10 to 12, wherein the
transfer carriage is adapted to simultaneously carry a plurality of said book blocks.
14. A control system as claimed m any one of claims 10 to 13, wherein the detector is
desirably a fibre optic sensor configured to provide a through beam across said guide.

" 15. A control system as claimed in any one of the claims 10 to 14, wherein the speed
sensor is a gear driven incremental encoder geared to the transfer carriage.
16. A control system as claimed in any one of the claims 10 to 15, wherein the

adhesive is a polyurethane resin moisture cure glue.



