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relates to control systens and apparatus for perfect binding.

The invention has been devel oped primarily for use with perfect binding
machi newososrkssedl | be described hereinafter with referenpgauidehigs ect

bi ndi ng machi nes. However, it will be appreciated that the invention,

in particular the control system is not
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TITLE: “PERFECT BINDING CONTROL SYSTEM”

FIELD OF THE INVENTION

The present 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 thé control system, is not
limited to this pafticular field of use and is applicable to other binding formats.
BACKGROUND OF THE INVENTION

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

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

collectively referred to as a book block.



lim'ted to this particular field of use andis applicable to other binding
fformat s. BACKGROUND OF THE | NVENTION " - Perfect binding is a
techni que for binding together a bl ock of paper sheets by appl yi ng an
adhesive to the side of the block that is to be the spine. The paper sheets

are col | i,*&i%'referred to as a book bl ock. VO p@9/aT9660042
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Perfect binding machi nes are extensively used in the production of
relatively cheap books such as paperbac or non-stitched hardbacks.
They are al so used in the production of"Ppads and the |ike.

Unbound book bl ocks are introduced to the perfect binding machi ne which

t hen perforns successive individual operations_on the book bl ock
resulting in the indi viPerfedt binding mashines are extensivaly uved in the praduction of relatively
Aut omat ed machines of this type generally conprise a station to neatly

align the RE&PDoks uth abpaperatiant nom-stitchdd hardbacksn Theyhare also useghinthe he
spi ne edge of the book block to - ‘i nprove adhesion by the glue, a
station to apply %&ﬁmﬁ & SdRe Bge and/or sides of the book

- block, a station to apply cover or tape to the exposed glue on the spine
edge and a Unbound book blocks are introduced to the perfect binding machine which then

performs successive individual 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 edgeand 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 partially subm_erg'ed._in the glue. As the bqok 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_ue qn__the book block. Moreover, this glue application
method is unsuitable for uﬁe 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 rates when compared to earlier single station



final stacking station to position the finished articles ready for

unl oading fromthe machi ne. Cenerally, the glue
—apptrcattomstatton—incl udes an—oper—gte—reservoir with a oH-er or
rotating brush partially subnmerged in the glue. As the book bl ock slides
over the. . rotating brush the glue on the surface of the roller/brush
i S W pedwoBégsegf e spi ne edge. It is very difficupérifocnasiar 0! the
anount of glue applied to the book bl ock using this met hod. The | ack
of control often results in either insufficient adhesive being applied to
the spine or surplus glue residue on the book block. Mreover, this glue

application method i s unsuitable’for use with noisture cure glues as.
the reservoir, the roIIers and the glue itself are exposed to the
moi sture in the air pite the above problens. the

aut omat ed tﬁrﬂ@feﬂﬁn H’&Q!‘?Flﬁ@é‘ ‘Hﬁ%‘ HS?YS%‘EP“““W“S movementof the ook hlogk froay i ng

superior production rates when.conpared to earlier single station
WO 96/ 23664station to station. However, the glue apphcanon problems are exacerbated by the
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product i on imetrhinest mommd11Mftmhwk¢mkmﬁlmummmmhcme t he book
bl ock from station to station. However, the glue application problens

are exacer bat ed 1 j#tBnittent motion of the book block is due 10 some stations requiring the
book block to be stat:onary and others prefernng_ the book block to be moVing witha
constant velocity. The resultant #cceleration and decelemuonof the book block presents
particular problems to umform apphcatlon of glue to the spme edge and/or adjacent sides
of the book block. |
It has been found that polyurethane resin (PUR) moisture cire glues provide
excellent results in perfect binding appiications. However, the control of PUR ghie
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 glues 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.



intermttent start/stop notion of the book bl ock whilst in the automated

machi ne. The-interm ttent notion of t-he-book block is due to
sonme stations requiring the book bl ock to be stationary and others
preferring the book block to be noving with a constant velocity. The
resul t ant acceww and decel eration of the book bl ock presgfisuesnooda
particul ar pr oDl err uni form application of glue to the spine edge and/ or
adj acent si des of the book bl ock. ~_ ..lt has been_found that
pol yur et hane résin (PUR) noisture cure glues pjovide excel l ent results

in perfect binding applications. However, the ¢ontrol of PUR gl ue
application is critical as any unnecessary glue applied to the book bl ock
or- left as residue ~in the glue application station will _ harden when
exposed to ni sture i n Itisenabject of the invention to overceme ot at lgast amliogate gome of these
accurately control glue application generally consisted of a control

system responsi ve deficienéles sftheprioranogni si ng the | eadi ng edge of the book
bl ock as it enters the glue-application station. The control system

then triggers gl U%M{A%?tdppﬂgmvmog fixed period of time. Systens of

this type have not proved satisfactory in use with - "~ PUR glues as the

01 e resi ducs and var i deraiy § SteIeRELol R BRI § prSARIRRpp RS for

residues can result jn . .. bo&h. bl ocks sticking to one another or glue
curing and cl oggi MP’E B8 nozzl es and book. bl ock gui des.

Addi tional ly, when the conpl eted book bl ocks are stacke excess g) ue
can be squeezed out of QM&MMMMPM.MF}FE‘S&WW%Q‘B&’ﬁ g first
P

further problenms and adversely affecting the finished appearance of the
book. direction, the guide including 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 ﬁl_fst 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 transfer 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 issuing. 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 slot extending generaly in said second

direction.
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Tt—Tsamobrect—of—tte—tnvent+er—te—over co ' of
t hese deficiencies of the prior art. SUMVARY OF THE | NVENTI ON
According to a first aspect of the invention there is provided an apparatus
for wosmséact binding including: a gpcdoadodomi4sn Which a

side of a block of sheets of paper may be passed in a first
direction, the guide including a base and two upstandi ng sides wherein one

of the sides S novabl e towards_gr away fromthe other side to vary
the wwdth of the guide in a second direction transverse to said .
first direction; and wherein the gui de has an aperture in the.

e oy Cock o ey B8 e 18 s o s o vk v

t he sheets her and form pi_ne; a transfer carriage
adapted. to g‘ﬁ?"é’%ﬂﬁyﬂbﬁ m@éwefimtem"sd&r d'he apegrres in the sidewallsare g
detector issuing a first signal in response to detection of the |eading

edge of saipgeferably so losated as kapdaliver adhesive to the sides ofithe bioek adjeenoto saiitspineg a-
second signal indicative of the veIOC|ty of said book bl ock; and

to be appropriate for the later application and adhenng 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 oné such block and.énoth:éf 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.



means to control said adhesive |ntroduct|on dur| ng a tine determ ned by the

first and second signals. .. " . Preferably the aperture in
the base is a slot extendlng generally in sa1d second di rection.
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Preferably also ?ﬂ%mﬁhlde has an aperture in each of the sid Pc“* 26500042

t hr ough which the adhesive may also be introduced into the QUIde The
apertures in the sidewalls are preferablg sd located as to deliver
adhesive to the sides of the block adjacent to”3aid spine to be

appropriate for the later application and adhering of a cover.

Desirably, neans are provided for controlling the rate of introduction of
adhesive i nt o t héAcgoiiding.to Risesfond aspest of thelinvemtion. Where isgiovidesascontrel system
provi ded to respectlvely contr ol I nt roduction of adhesi ve into one
and the other si ddopisetwith perfdet bifdiig inbehine; Cothigising? thi ck books
over, say, 25mmin thickness it may be desirable to have 3 or 4 such neans

to separately control igismefi\inidd® adpratd @iy £bbd Klodkie gui de at separat e

| ocati ons across t he gui de." he means for controlling
the rate of introducti Qe akcRlaas) xm_gmﬁw&&%mm 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
lheﬁnnandsammdagmm&

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

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

- s1multaneously carry a plurality of book blocks.
| The detector is desirably a fibre optic sensor conﬁgured to provnde a through
beam across said guide.

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

lnmw&xanﬁqp._ _

Desirably, the adhesive is a polyurethane resin moisture cure glue.

BRIEF DESCRIPTION OF THE DRAWINGS
A preferred ggnbpdiment of the _invention will now be described, by way of

example only, with reference to the accompanying drawings in which:



i ncl ude a netering punp. Control of introduction of adhesive.

may al so be had alternatively or additionally by controlling, in an
appropriate-tase,—the—t enper ature—ard—hence the vi i

adhesi ve. Preferably, neans are provided to control novenent

of one of the sides which is movabl e towards or away from the other i

si de t owrsspagmdat e t hi ckness vari ati ons bet ween ogayauseMe0ds ock and ;

anot her such bl ock. Such thickness variations may be due to vari ations

i n paper thickness between bl ocks in one binding run or variations in block

t hi ckness in one binding run as conpareg_to another binding run

The bl ocks of sheets will 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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According to a second aspect of the invention, there is provided a control

system binding apperapystancardipg t e firsy andisenond-aspeetsnf theciovention amdja control
a transfer carriage adapted to carry. a.book bl ock; a detector .
I ssuing a fsysteMascugdagtotheﬂﬁdmp&eonheﬂﬂém;on of ‘the | eadi ng edge of the =~

Figure 2 is an enlarged perspectlve view of the perfect bmdmg 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 clevational view of the apparatus shown in Figure 2.
PREFERRED EMBODIMENT OF THEINVENTION =~
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). - o
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.



book bl ock; a speed sensor issuing a second signal indicative
of the veIOC|ty of the book- bl ock; and -——- control neans to
apply adhesive to the book bl ock durlng ‘a tirme determ ned by t he
first and second signals. Preferably, the adhesive is

i ntroduced vi aﬁw and said detector is positioned PETAPEboosR1 d
gui de. Pref erabl SO the speed sensor is operatively associated wth the
transfer carriage. . I'na preferred enbodi ment of the invention,
the transfer carriage is adapted to Si mu taneously carry a plurality
of book bl ocks. The detector is déSirably a fibre optic sensor
configured to provide a through - beam across sai d gui de.

The speed sensor is desi rabltﬁ/e gLear driven |ncrement al_encoder_ geared to
t he transfer car rWithis the block 22 are two paspages 3dand 3 3¢ fbe peasass; Acommugicates

pol yur et hane resin noi sture cure gl ue. BRI EF DESCRI PTI ON OF THE
DRAW NGS with the Alop 8 & djaceatithe filsedisidesvall 25fand the passagni33 comminhicatesowitlbthe
descri bed, by way of exanple only, with reference to the acconpanying
drawings in which:siot 31 adjacent the movable sidewall 26. The passage 32 communicates with a first AX
100F element control valve (not shown) and the passage 33 commurucates with a second
AX 100 F element control valve (not shown). Passages 37 and 38 put the control valves
in comrhuniea_tior_l with an FKS gun (not shqwn)_. An FKS gun is produced by Robatech
AG of Muri, Switzerland and is capable of preciscly maintaining the temperature of an
adhesive and of delivering adhesive qnder pressure. An AX 100 F element is produced
by Robatech AG and is a pecisely contrllable metering valve. The FKS gun is supplied
with heated adhesxve via a heated hose (not shown).
Electrical eontrol of the FKS gun is provnded by a cable (not shown).
Compressed air is also supphed to the FKS gun.- Control of the 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 a 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 elements and from then to the slot 31. The book
block 18 is passed thrsugh 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 binding machine 10 also includes a control system inclueing 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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Frgure—t—tseastde—view-of an—autorated perf-

per f ect bi ndi ng apparatus according to the first and second aspects
of the invention and a control system according to the third aspect

of the wussnissa@an; Figure 2 is an enl ar gedpcagiisgbded Ve Vi ew of
t he perfect binding apparatus and control system shown in Figure 1;
Figure 3 is a plan view of the apparatus shown in Figure 2;

Figure 4 is a front elevational view ofgthe apparatus shown in Figure 2;

and Figure 5 is a side elevational view of the apparatus shown -
in Figure 2. PREFERRED ENMBCDI MENT CF THE | NVENTI ON

Referring to Fi S e 1.5 ov1d erfect in rrachl ne 10
including a %?Fﬁﬂgfgf‘st?&ﬂ'?'&d @@Pas Pk 18

t hrough a perfect binding apparatus 20 (shown I n nore det all in e
Figure 2). associated with a sh @%WMWtW%WC*HEWW%@Dﬂ%ﬁM for .
gui ding the side of the book : bl ock 18 that is to be the spine. The

gui de 21 i ®pticsmsosHdwidi mompmyhgaﬁceim S6gogether ptovitling a throughtbeamd8 whi ch

the side which is to be the spine is passed. The recess 23 is defined by a

base 24 andcrosé ihegdide) Thekkdugh bemhiss is bHokenti the lRhdihipedge| 0Tl bodk Btk 2

novabl e sidewal | 26 which is a S|de of a slidable plate 27. The
S Pl A g el ol ol il i
Refemng to Figure l the speed sensor 52 in the form of a gear driven
incremental encoder and is geared to the transfer carnage 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"iage: in the direction indicated by the arrows results in a
corresponding rotation of shaft 60 The speed sensor 52 is 'triggered b)t the rotation of
shaft 60 and issues a second slgnal for example an electrical pulse signal, havxng a pulse
frequency indicative of the veloctty of the book block 18.
Control means (not shown) generally in the form of a microprocessor,

programmable logic controller '(PLC') or similar introduce the adhesive into the binding

apparatus 20 through slot 31 during a time detemuned by the first and second signals.
Thus, as book block 18 travels through siot 23 across siot 31, the edge of the book block
| that is to be the spine of the finished book is coated with adhesive. The sngnals from the
| leadmg edge detector and the speed sensor allow the control system to accurately apply
glue to this edge regardless of variations in speed of the book block.
| When the adheswe has been applned the book block 18 progresses to station 62

where a cover or tape is applied to the spine edge over the adhesive.



hencé the wdth of the recess 23 nay be adjusted as desired by the use of

ah adj usting screw 29. An aperture in the formof slot 31 is |ocated
in the recess 23 and extends into the base 24, fixed sidewall 25 and
novabl e sidewal | 26. WD 96/ 23664
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Wthin the bl O&OWG two passages 32 and 33. The passage 32’%&“%& es

with the slot 31 adjacent the fixed sidewall 25 and the passage 33
comuni cates with the -stot 31 adj acent the novable sidewall 26. The
passage 32 communi cates with a first AX 90 F el ement control valve
(not shown) and the passage 33 communi cates with a second AX 100 F
el enent control valve (not shown). Passages 37 and 38 put the control

val ves i n communiThetperfect hindingapparaiBs aecordingto thik sweitiondas Bpfilication indong
produced by Robatech AG of Muri, Switzerland and is capabl e of

preci sel y mai nt ai riody bindéng reiiPsrodicitigta rfatiély large nunitséh 6fidetical bboks. However, itis -
del i vering adhesive under pressure. An AX 100 ¥ elenent is produced

by Robat ech AG anehésidly MiiiSbi i 3 b Ublding T piofl@idPh il Aliner 6Po6bS

I's supplied W eat ed "adhesive via a heated hose

5 et 11 ol Sont 1 ol G HSBA  LARTARY  5R  HRp o
control valves 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.



I s provided by adjustnent - se%ews——&ﬂel—by—&r—e—eont rol | ed sol enoi ds (‘not

shown) . In u s adjusted to a position
st ing—the—thickness of a ||} ﬂlﬂMllll e
Adhesive is supplied via thesheale ose 1«0 the FKS gun 39 and t hen

to the AX 100 F control valve elenents and fromthen to the slot 31. The
book ‘wooesniskpck 18 is passed through the recess 23 apgriatodicdodsol Ng Wi ||
have adhesive applied to it both on the spine and to the sides

adj acent the spine for |ater application of a cover. The
perfect binding machine 10 al so includff a control systemincluding
transfer carriage 12. a detectof®50 and a speed sensor 52. As
descri bed previously, transfer carriage 12 is adapted to carry the
book bl ock 18 through the binding: apparatus 20. WO 96/ 23664
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The detector 50 is positioned on the binding apparatus 20 and speed sensor
52 is L assAnappmiusriotpet&clslhmlmgﬁﬁhﬂmgt he transfer carriage. The

detector 50 is corrprl sed of a fibre ... . optic sensor 54 wth acconpanyi ng .

receiver 56, toggi B \WHkh Wkide dfAbRsekiof SRt oF Baper intaFirsOU1 de.
The t.hrough- beam 58 S groken by the | eading edge ofm%e ook bl ock -

gPdCLffgLE&g}eﬂoﬁ 6 5415 Riok 5 Sedcbhd B Ustinafighidh whbRfn S 3Pl Sidds 0! t 20°
movable towards or away from the other side to vary the width of the gurde in a second
direction transverse to said first dxreetron, and |
wherein the guide has an aperture in the base through which the allheéive may be
| Imtroduced into the gmde, thereby coatmg sard block side as xt passes the aperture to
adhere the sheets together and form a spxne,
a transfer carriage adapted to carry sald book block through said guide;
a deteetor 1ssulng a first srgnal in response to deteetron of the leadmg edge of said
‘book block
a speed sensor issulnglla second signel lndicarive of the velocity' of said book
block; and -
means to control seid aclhesive mtroductlon during etlme oetennined by the first
and second signals. - | | |
2. An apparatus as claimed in claim 1, wherein the aperrure in the base is a slot
extending generally in said seeorld direction.
3. An apparetus 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.



Referring to Figure 1, the speed sersor 52 in the formof a gear driven
I'ncrenmental encoder and i. |1 H]m ﬂﬂer .carriage at shaft 60. The
gearing of the encoder t“‘ mml m e achi eved by any nunber of

conventi onal nethods. Moveneft of " hé trransfer carriage in the
direction indi the arrows results in a correspory@rﬂ Cossiebadd | On
of shaft 60. The 'speed sensor 52 is triggered by the rotation ™o .

shaft 60 and issues a second signal, for exanple an electrical pulse

signal, having a pul se ‘:frequency indicative of the velocity of the
book bl ock 18. Control neans (notl2shown) generally in the form
of a m croprocessor, programuabl e | ogic controller (PLC) or simlar

i ntroduce the adhesive into the binding apparatus 20 through slot 31

during a time det ek neh dpparatus aé tlaided i claine 3 ,ovitbrein gieaipertures in the silleiealls afe
book bl ock 18 travels through slot 23 across slot 31, the edge of the book

bl ock that ijscated s8@s td\deliver d&ﬁes’ﬁe tb |ﬁﬁ= side8 bfthe ‘Bldéﬁ Aljatent foORICHINY {ofb e

adhesive. The signals fromthe | ead |ng edge detector and thé spee

sensor all ow the gplto nL ﬁm‘*ﬁf‘ﬁ”ﬂaﬁg oiacover;. glue to this edge

regardl ess of vari S in speed When t he
Where & cover or tape AR ERRRREESE sxweﬁét‘u‘g%vs?f@r%es 25 Dl s o
%?2@2?83042 . controlling the rate of introduction of adhesive into the guide. -10-
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 ciaims 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



The perfect binding apparatus according to this invention has application
in long -book bi nd| ng runs producing a relatively |arge nunber of ‘
, | y—etvantageots—n—short—book
bi ndi ng runs pr odum ng a smal Imllmmlulﬂﬁﬂﬁ[u)ﬂ as the width of recess
23 can quickly and easily be adjuSted t'b daté&r for different sized
books. wo 96123664 Thus, while the invention can be upegaussmener al book
binding it finds partlcular application in producing books used in a
country's paynent system Books used in a country's paynent
system are books used by banks, buil di_E . societies, credit unions,
noney nmar ket corporations, authorised deal ers, postal authorities,
fi nance conpani es and i nsurance corrpani es. Notw thstanding the generality

of the above, such ooks |nclu o] i ncl.udi ng bank cheques and
travell ers 2 9“61!51"8% ‘é@&? %E&%“gﬂéﬁ'&’?‘f‘e Bbks and
paynments system rrenber - . internal books or docurrent S. Such books are
often prodsl@dixstiandsmndmgmis and may often " be individualised.
Additionally, the control systemaccording to the invention provides for
accurate 11. gl controlzpstemas claimed ih blaine wahéremothe adhesive isintredueedisiaapeed of
t he book bl ock through the gui de at any point during its travel.

Thus, evenghide aedisaid@etdedt'is fsitivhed A RLMARR ghide: uni form vel ocity
whi | st travel ling through the guide due to the intermttent notion of the

transfer Ciﬁ”aﬂ%n&&%y&%%ﬁ?ﬂmﬁﬁﬁ?mn?iﬁ&&ﬁﬁaflo&h&eﬁgfslé%?% yat of

gl ue appl i cation st the Tnvention escrlbed
with reference.t wi |l be appreciated by those
skilled in Pﬂ&“&?’f“ﬁ%ﬁ?‘l Ef"@é@ﬁ&ﬁg&ﬁ@g&of that the invention

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.



may ‘be enbodi ed in many other forns. WO 96/ 23664

PCT/ AU96/ 00042 ClLAI V5. - 1 ~An_apparat us—for—perfect—
bi ndi ng i ncl udi ng: a gui de through which a side of a bl ock of
sheets of paper nmay be passed in a first direction, the guide

I ncluding a base and two upstandi ng sides wherein one of t é&?ﬁ&u's
novabl e t o3¢S away fromthe other side to vary the\Mégle th% gui de
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 I ntroduced into the guide, thereby coating said block side as
| t- passes the aperture to adhere tié sheets together and form a

spi ne; a transfer carriage adapted to carry said book bl ock

t hrough sai d gui de; a detector issuing a irst signal in
response to detection of the |eading edg = Bl 800k Dbl oCk;

a speed sensor issuing a _second signal jh®&cative e city of said

book -y:::;_ E::j
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bl ock, and means to control said adhesive introduction during

a tine determined by the first ___and second signals 2. An
apparatus as clainmed in claiml1l, wherein the aperture in the base is a slot
extendi ng generally in said.second direction. 3. - An apparatus as
claimed in claiml or claim2, wherein the guide further i dﬁﬂﬁﬁMMP an
aperture i WM the side walls through which the adhesive nay al so be

i ntroduced into the guide. WO 96/ 23664

PCT/ AU96/ 00042 I - 12-

4. An apparatus as clainmed in claim3, wherein the apertures in the

si dewal I s are | ocated so as to deIi%ya' adhesive to the sides of the
bl ock adjacent to said spine to be ppropriate for the later
application and adhering of a cover. 5 An apparatus as clainmed in
any one of the preceding clains including nmeans for controlling the
rate of introduction of adhesive into the guide. 6. An appar at us

as claimed in claimb5, wherein two said rate controlling nmeans are
provi ded to respectively control introduction of adhesive into one and the
ot her side of '




t he-qgui de. 7. An apparatus as clainmed in claim6, wherein said

rate controlling means include_a : net eri ng—punp. — 8- AR
apparatus as clainmed in claim6 or claim?7, wherein the rate controlling
means al so control the tenperature and hence the viscosity of the
adhesi ve. ) An apparatus as clainmed in any one pipivsmopssacedi ng
cl ai ns |ngYu I'ng neans to control novenent of one of the sides which
is novabl e towards or away fromthe other side to acconmopdat e
t hi ckness vari ati ons between one such bl ock and anot her such bl ock.
10. A control systemfor use with a perfect binding machine, conprising:
a.transfer carriage adapted to carry a bgpl bl ock; a detector
issuing a first signal in response to detection of the | eadi ng edge of the
book bl ock; - a speed sensor issuing a second signal indicative
of the velocity of the book bl ock; and WD 96/ 23664
PCT/ AU96/ 00042 -13-
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; { 9 oy L PP ) N
cont'rol - neans to apply adhesive to the book bl ock d'&{_giﬁ %Z?F‘f‘?ewdget g”ﬁ{wn;e?d’")’%]
by the first and second signals. 11 A—control -system-as -
claimed in claim210 wherein, the adhesive is introduced via a gui de
and said detector is positioned adjacent said guide. PSS\ A control
systemas clained in claim10 or claim 11, wherein the speed Bor is
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(57) Absiract

A control system for use with a perfect binding machine (10). The machine (10) comprises a transfer casriage (12} adapted to carry
a book block (ls)fademctor(m)lmﬂnga first signal in response to detection of the leading edge of the book block (18), a speed sensor
(52) issuing a second signal indicative of the velocity of the book block (18). Control means control the application of adhesive to the bock
block (18) during a time determined by the first and second signals. An apparatus (20) for the machine (10) including 2 guide (21) with a
fixed upstanding sidewsll (25) and a movable sidewall (26) is also disclosed.




