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- {ST) Abstract: The invention relates to a method of manufacturing composite produets. Thereby a number of elements to be assem-
=~ bled is provided and glue is applied to at least one surface of each element. The elements are assembled, and the assernbled elements
are subjected to pressure in a press. The invention is characterized in that amount of at least one component of the glue, applied at
a specific point of glue application on an element, is controlled to be a function of the waiting time it takes before the point of glue
application is subjected to the pressure in the press. It also relates to an apparatus for carrying out the method which is caracterized
by a control unit {15) which is programmable to run a conirol sequence for the glue applicator (10) and/or the element feeder (6; 16)
to provide an optimal applied glue amount.
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O Abstract: The invention relates to a nethod of manufacturing conposite
products. Theseke manufdeeireods fcﬁﬁﬁ%t’!;t soﬁlpnb@lgaﬁﬂmahb}%qt dlsmehRVihdedrand
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conponent Ofbé Qgseg{‘tﬂgd oﬁgpcjtf{e?qhgtother, substantial waiting times may occur before
the assembly of elements can be finally processed e.g. in a press, where the
curing of the glue takes place. In such instances, for example, in the production
15  of laminated wood, the first element to which glue was applied will have to
wait longer than the last element. The amount of glue that is applied to each
element is calculated based on the waiting time for the element that has the
longest waiting time. This leads to a waste of glue and therefore economic

disadvantage.
20
Commonly used glues are e. g. PRF (Phenol Resorscinol Formaledhyde; two
component glue), MUF (Melamine Urea Formaldehyde; two component glue),
PUR (Poly urethane; one component glue). In the case of two components, each
component can be applied separately or they can be mixed before application.
25

Summary of the Invention

In accordance with an aspect of the present invention, there is provided a
method of manufacturing laminated beams, wherein a plurality of lamellas are
30 assembled by gluing them together under pressure, comprising the steps of
providing a number of lamellas to be assembled, applying glue to at least one
surface of each lamella, assembling the lamellas to the desired structure, and
subjecting the assembled lamellas to pressure in a press, characterized by
controlliing the amount of at least one component of the glue, applied at a
35  specific point of glue application on an lamella, to be a function of the waiting
time it takes before the point of glue application is subjected to the pressure in

the press.
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the Inveltion In accordance with an aspect of the present invention, there
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reduces the total amount of glue that is used in the manufacture of composite

structures.

20
By controlling the amount of at least one component of a glue applied in
relation to the waiting time before a glued object is subjected to final
compression treatment in a press, a reduction in glue consumption is achieved.
Preferably the amount of glue is also adapted to other factors such as
25 moisture content in the material to be glued and in the ambient
atmosphere, hardness of the material, porosity etc.

A number of different materials can be processed, e.g. metal, polymers,

ceramics, wood. In preferred embodiments the material to be processed
30 by the method of the invention is wood.

Brief Description of the Drawings



30 assenbl ed by gluing them together under pressure, conprisifgnt,n8084€pPs
of providing a nunber of lanellas to be assenbl ed, applying glue to at

| east one surface of each lanella, assenbling the lanellas to the desired
structure, and subjecting the assenbled_|lanellas to pressure in a press,
characterized by controlling the anount 2%f at |east one conponent of the
glue, applied at a 35 specific point of glue application on an lanmella, to
be a functi ohithf! selematicaldy shomisea manufReliriieg stadiqméoplienpragfucgioneof
application ghiedludtpestineek;t o the pressure in the press. 22 June 2004 2 In
accordance wth another aspect of the present invention, there is provided
an apparatus, for the manufacturjng of |am nated beans, wherein a plurality
of | anel | asl'i 2aghewpag typePfniE§st hem t oget her under pressure,
conprisimg an lanella feeder (6; 16), a glue applicator (10), a stacking
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the control (15) 1 rogr a con sequenc or the

gl ue appl i ca]tnd’ren(“%’lﬁ')’)‘]&nti‘/e reg é’?rHIgr?é\;l a feeder (6; 16) to provide an
optimal applied glue anmount. In accordance with yet another aspect of the
present invepid 9R.shbhRr hdther %@5918;%9 an apparatus for the controlled
appl i catjed)n of glue to lanellas to be assenbled to a | am nated beam
structure, conprising an |anella feeder (6; 16), a glue applicator (10),
and a cont r oFigiAbtsho$5) an ehamade ofithedzlun appdicativa pofilecicconding {a8e i s
programmabl ejdv@ntioh fora@Rtyeks SEFYENSE; for the glue applicator (10) and/or
the lanella feeder (6; 16) to provide an optiml applied glue amunt. 15
Thus, the present invention seeks to provide a nethod and apparatus that
reduces the Fig dla shstine Birdgiype ehatesss used in the manufacture of
conposit®¥ structures. 20 By controlling the anount of at |east one
conponent of pl i ] rel.ati t i Ll ti e gl ued
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in glue constisifion for therpreyeg! Fig. 4a; and

Fig. 5 is a flow chart of an embodiment of the control process.
20
Detailed Description of the Invention

A first embodiment of the invention will now be described with
reference to the manufacture of a laminated beam consisting of a stack

25 of individual lamellas glued and pressed together to form the beam, and
a schematic illustration of a manufacturing station for this purpose is
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10 The processing portion comprises in the sho'wn embodiment five units: a planer device 8; a
glue applicator 10; a stacking unit 12 where a “precursor beam” 14 is assembled; a control
unit 15 (e.g. a PC or other micro processor device) and operating panel; and a press 17.

The control unit 15 is supplied with data for the specific product to be manufactured, either by
15  anoperator or in digital form from a central computer or by data on diskettes etc. Details of
the control program will be given below.

The procedure is thus the following: a first lamella 4 is placed on the conveyor or feeder 6,
fed into the planer device 8, where the lamella is suitably surface machined, This unit

20  comprises guide rolls and machining tools, and therefore it can also be used for controlling
the speed of the lamella through the station. However, the planer device can be dispensed
with if the raw material is of high quality and does not need to be treated, and if the speed of
the lamellas can be controlled by the conveyor 6, or by the glue applicator 10,

25  After having (optionally) been surface machined, the lamella 4 is fed through the glue
applicator 10. The glue amount that is applied to the lamella is controlled in a way to be
described below, and will vary from lamella to lamella automatically according to the control
program, adapted for each individual product type and environmental conditions prevailing in
the plant.

30
After having been provided with the appropriate amount of glue, the lamella 4 on exiting from
the glue applicator 10 will be moved forwards by a second conveyor 16 to a stop 18. Then,
the lamellas will be moved from the conveyor 16 to the side where they are placed on top of
each other until the desired number of lamellas have been assembled to a pile or stack, The

35  assembly is then transported to a press where the pile is subjected to a suitable pressure, and if
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usable for all kinds of products that are glued together apgnsiedioggated to
pressure for glue hardeni ng purposes. The manufacturing station conprises a
supply unit 2 for individual lanellas 4. The supply 5 unit can be any kind
of transporWOH¥H¥e that is able to position one |anel | aPeTSEMOHR on a
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processing portion of the manufacturing station. The supply unit could
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conveyor. 10 The processing. portion conprises in the shown enbodi nent five
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perations, that may or may not'be overiapping. In this case obviously the last section

to be pressed has to wait additional time, and thus the amount of glue is optimized also in

20  accordance therewith.

A third alternative is shown in Fig. 4a, which shows a continuously working press, i.e. the
pressure is applied by means of rollers acting on the upper surface of the pile or stack of
lamellas. The assembly is then fed continuously through the press.

25
Obviously the giue application profiles for these alternatives differ, and the profile for each
respective type of press is shown in Figs. 2b-4b.

In the case of a full length press, as already mentioned, there is no waiting time caused by the
30  pressing operation as such, and the only waiting times to consider are the waiting times for
each lamella during the gluing and stacking process. Thus, as shown in Fig. 2b there is a
constant amount of glue applied over the entire surface or length of each lamella, but the
amount of glue will differ between lamellas. ¢ designates the glue applied in accordance with
the invention, and w the traditional spread of glue.
35 ‘
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comon knowW 885@4?90r the skilled man, and will thereforBCH8E08E4Yescri bed
in further detail. 5 Preferably there w Il be provided a sensor 20 for
counting the nunmber of |amellas passingsthe glue applicator, or for
measuring the nunber of linear neters that has been fed through the
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there is Qﬁcmsetﬂlm@ﬁmah@mb&@tmd)f@wmldh@@qomésstmgofcmer)ang agmliesionvah, and
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during the gluing and stacki ng process as shown in Fig. 2b there is

a
The amount of glue to be applied to each element can be controlled in several ways.

It is possible to have the control unit control at least four different parts of the system shown
20  inFig. 1, namely a) the conveyor 6; b) the planer device 8; ¢) the glue applicator 10; and d)
the second conveyor 16.

Thus, obviously the amount of glue that is applied to an element passing through the glue
applicator 10, will change if the speed through the applicator changes; rapid movement will

25  yield a thinner glue layer, and a slow movement a thick layer. As can be easily understood, by
running at a constant speed and then simply reducing the speed abruptly at half length of an
element, two distinct areas having different amounts of glue applied are achieved.

On the other hand it is equally easy to increase or decrease the speed continuously, thereby
30 obtaining a linear “gradient” of glue over the length of an element.

For the simple case where there is only a need to change the amount between elements, the

speed is kept constant over the entire length of each lamella. This would correspond to the

situation in Fig. 2a where a full length press is used, and the bottom lamella is the first to
35  which glue was applied, thus having the longest waiting time.



constant anount of glue applied over the entire surface or |length of each

| anel | a, but the anmount of glue wll differ between | anell a3 Jjuncdgpiygnat es
t he gl ue appl ied in accordance with the invention, and w the traditional
spread of 35 22 June 2004 WD 01/49489 PCT/ SEQCQ 02542 5 In the second
case, withg‘i‘gc‘?f’i‘%??s pressed one at a time, there will obVPCHE§BIN2Hcur a
waiting time between each consecutive pressing operation, and consequently
the glue nmust be applied differently oyer the Iength of the |amellas. The
gl ue anounts increase in increnments over the |I|ength, and the glue
application profile is shown by the left hand bars in the bar chart in Fig.
5 3b (the bars of equal length represent traditional glue spread). Thus,

t he secti dfiths phperdtede 8 i ustd)as alenapy Bakhed itk Eigdé rolis eﬁd/mﬁaoﬁmlﬁg t6bl§ car3b) Wi | |

h d.t.h t.he f
e wai &1 15 uEo0 18 FRU e Bl P PR W AR oo MG lps R Ll G b ORoed e
cont i nuoué?ygomlla}ﬂﬁhf?Blamﬁirdnwt:ﬁa&e there wi || of course be a continuously

i ncreaging 10 amount of glue needed to be applied as a function of
increasingtmalt [ learly seen in Fig. 4b, wherein + designates

| , as
t he anount*®POs! E’g"éﬁ%e eF?ﬁ’ﬂE‘f?QS‘HeW F%éﬁ‘iSPﬁﬁ@Pgobﬁlﬂm“é@%‘iwou%@éw@l ng to
t he |nventshgmymdccanlﬂmuegmammgrammmmhombuemp@wa@dh@emEa‘ course the

on 15 ok st gttt PHUR et B B R Bl SRR 12

The armunﬁeedﬂdgm@ to be applied to each el enment can be controlled |n
severah ways. It is possible to have the control un|t control at |east four

different parts f t he % ystem shown 2Q in F'ﬂ: , hanely a) the conveyor
6; b) the ProHet *aék'fF gepligatopifseffigan B¢ yisd sppsmitebibe pmant oaaﬂae applied.feveralc ond
conveyor p6ssibillties exigtbln theiSlsypladeeit ﬁﬂ@;wilﬂer@fon Heligpd dTapplicatod R dpcdi an

el enent p th I ue I i cator 10 .f the speed
t hr ough tﬁgﬁgg %%w&%fﬁangg “Ph ° %We% %\\’ﬁ‘iﬂ%mf§w€e¢§?ges¥nﬂ?ﬁner gl ue
| ayer, anéileeflrstlanweﬁnvlefrmwﬁseahaﬂhllmlaarlsaygrof gite, melkrably te asirdw objactersst ood, by
[ Unni N9 abudieARREARspRABSA. B obdiaNyist Bl Yupi SRR L0, RRRLL. AR y at

hal f I ength of "an el énent, di stinct ar Vi ng ait erent anount s of
gl-ue applied are achieved. On the other hand it is equally easy to increase

or decr eafae tvag oSqma&dllmg kel anteauisdfgluetabplicdly a cadtabipabd\bfBe ethéEHN of
gradi ent cole feltfiro? R pulBEs hERIHRe Gl ! €N

20  Another way is to change the "working" width of the ribbon spreader pipe, for a string type
applicator simply by reducing or increasing the number of nozzles which are open, by turning
the spreader pipe. For a curtain type of applicator the slit width can be varied.

Combinations of speed of element movement and of applicator settings are of course also
25  conceivable.

In the case where a two-component adhesive is employed, it is possible to control the mixing
ratio of hardener to giue. The more hardener the faster the hardening and the less the allowed
waiting time. Thus, the first element of a series of elements to be assembled should be

30  provided with adhesive, the ratio between hardener and glue of which should be lower than
the ratio for the last element.



For the sinple case where there is only a need to change the anount between
el ements, the speed is kept constant over the entire |ength ¢f,.Saph

| anel la. This would correspond to the situation in Fig. 2a where a ful

| ength press is used, and the bottomlanella is the first to 35 which glue
was applledWOPHﬂﬁﬁhaV|ng the longest waiting time. 22 JuRETSEBUA2AD 01149489
PCTI SEOQ' 02542 6 If the planer device 8 is used, as already indicated its
guide rolls and/or machining tools can 7be used to force the lanellas 4

t hrough the system and thus the speed control can be obtained by
controII|%%Q¥Q§ E%aner device 8. 5 It is possible to use the second
conveyor speed control, al though this would require slightly
nore conplicated neans. a connection to t he conveyor woul d have to be

provi ded h h nve t he nella t hrough the applicator 9,
t her eby aﬁ%‘ﬁgf&gc?uéé '%Iené’a%? evF@E’}J@:O th‘? GF%ethe gl ue applicator itsel f

can be used to control the anpunt of glue applied. Several possibilities
exi st . 5InE&g§ feiirst place it is dependent on the type of applicator. An
appl i cat or nornally is of either of a string type or of a curtain type. As
i ndi cated by these designations, the first applies only an essentially

| i near strA dSt@stﬁfct@h beéam m&f Lqrcfflzll Yidees i8 afah@ciaRH ggh@emmlﬂgﬁm%més@hm

appl i cat or [ eads, as.seyeral
ey o o R AR Il aifs MR G 1 BB RE Bt ef Bt e A
const ant 9§ééwro¢ndtth@laalp@¢e hass3 wiitingfime oH U0 mgutes. Tefollobing plae ppplipatibnf | ow of

the glge. , ggﬂ§$¢ngygm pI@xdi s to change the "working” width of the ribbon
spreader pipe a string type applicator sinply by reducing or

i ncreasi ng the nunber of nozzles which are open, by turning the spreader

pi pe. For a curt aipaigiR@Rf appl i cahafoubt ghlei(b/mfh dt h can be vari ed.
Conbi nati ons of speed.of el enent novenent a‘ﬂQOf applicator settings are of
€

course also 25 concei'vable. In the case wh a two-conponent adhesive is
enpl oyed, it is possilBle to control the nmixi48§ ratio of hardener to gl ue.
The myke hardener thesfaster the hardening apg the | ess the allowed
waiting tinme. Thus, the first elenent of a series of elenents to be
assenbl ed shoul d be 464

5 452

20 21 300
The profile is illustrated graphically in Fig. 2b for above assembly of 21 pieces.

The amount of glue per m? can of course vary, and commonly does so between 100-300 g/m?

25  for 10 minutes waiting time, and between 300-500 g/m? for 1 hour waiting time. As already
indicated above moisture content in the material, humidity in the atmosphere, ambient
temperature, will also influence the amount glue to be applied.

Example 2

30
A construction beam made up of 21 sections as in Example 1 is made, but instead of a full
length press a section press is used (Fig. 3a). Thus, it becomes preferred to apply different
amounts of glue on the various sections of each piece, in addition to varying the amount from
one lamella to another, see Fig. 3b, wherein the black bars represent the glue application



30 provided wth adhesive, the ratio between hardener and glue of which
should be lower than the ratio for the last elenment. 22 JupengR04p4 VO
01/ 49489 PCT/ SE00/ 02542 7 EXAMPLES: In the follow ng exanples a gl ue of
the PRF type has been used. 5 Exanple 1 A construction beam nade up of 21
pi eces is MEAGFHEYured by assenbling |amellas and pressPRESEAYOE4 ul |

| ength press. The piece to which the glue is applied first has a waiting
time of 1 hour, and the | ast piece hasga waiting tine of 10 m nutes. The
followi ng glue application 10 profile will be enployed. 15 20 Lanella

No. Amount of gl ue (g/ 1500,2488 .3476 4464 5452 21300 The profile is

i |l ustrat é&‘”&ﬁ% iﬂé“g’ﬂ%‘*ﬁ"ﬂ’ @Fé%e "ng“’#’é'fS TERERTR pddio |@P1W“%&?$Tbse§§mﬂqhe
anount of thglheempepredsad meiseofions GAHEs evhwrdyis tiendceitarthmnliy estoaie pesd@bmeen
100-300 g/rn2 25 for 10 mnutes waiting time, and between 300-500 g/ nR2 for
1 hour waiting time. As already indicated above noisture content in the
materi al, hum di thameHaNge at nosphéereounapfglemis/mdapeschtsestion wil | al so

i nfl uegce the anmount glue to be gppliedg Exanpgte 2 g0 A constructi on beam
made up of 21 sectionﬁ as in Ex le 1 # made,, but | nstead of a full

l ength press a section press is-0$ed (F %2 3a)*2Thud®2 it beddnes preferred
to apply different afflounts of @g4O0e on B39(e varddous g®rti onss4pf each pi ece,
in addition to varying the am)u%gfrom 388 438 438

538
4 336 386 436 486 . 536
10 5 334 384 434 484 534
21 300 350 400 450 500

15 In the pile of lamellas, lamella no. 21 will be the top lamella, thus having the shortest waiting
time. '

Example 3

20 A construction beam made up of 21 lamellas as in Example 1 is made, but instead of a fuil
length press a continuously operating press is used. Thus, it becomes preferred to apply a
gradient of the amounts of glue over the length of each piece. Strictly speaking it is not
necessary to apply a continuously changing amount, it would suffice to increment the amount
as if the press is operated as a section press with a very large number of sections. In this

25  context “very large” could mean 20 sections or more.

The profile in Fig, 4b adequately illustrates the required profile for one of the lamellas in a
beam.

30  Fig. 5 is aflow chart that illustrates one embodiment of the control program for controlling
the glue application in accordance with the inventive concept.

It assumes that a one-component glue is used, and that the process is for the manufacture of a
beam comprising a number of lamellas to be assembled.
35



one lanella to another, see Fig. 3b, wherein the black bars represent the
gl ue application 22 June 2004 WO 01/49489 PCT/ SEQQ 02542 8yAanfemadong to
the invention, and the white bars represent traditional application. In the
exanple the beamis pressed in 5 sections (A E, where Ais the section
that will SNPEH¥M¥e press first). 5 10 Lanella No. Amount PEFSENEE4? g/ n2) on
each section ABCDE 1342392442492542 2340390440490540 3338388438488538
4336386436486536 5334384434484534 21300350400450500 15 In the pile of

| anel las, lanella no. 21 will be the top lanella, thus having the shortest
waitin i e |l e 3 20, A cqonstruction peam made up_of 21 lanellas as
in Exa?rpl ghﬁls%%ﬁ%g@p 15105t hspumasr B’%lage a3t be "I‘Sé‘ﬁ’gﬁﬁﬁfﬁ?‘g%a #laisgtq nuousl y
oper at i ngepieamentse.pdmrhidifihasdn thetexhrapiomithouphetier fatkrd RipgdPR dnddered adi ent  of
t he anmoun I h piece. . Strict S Ki.ng it is
not nec eg@%f%ﬁd ?oﬂgﬁﬁgg?ggﬁgﬁye%g%ggﬁ% pgﬁgl%ﬁﬁ'ég%nﬁgﬁ%{n?uﬁ 4a¥e\1&9§|%gta§{? ice to
i ncr enent 3Apa basgsorpiningdnformatigs apews ghie behayjsar mderidiffereat gwomstarceprtess with a
very | 8r ggeddiaahinBhurs 86d thum! dhud dhhinRArE QMBI fgf’é%tﬁﬂlairrﬁﬁg.e" coul d mean
20 sections or nore. The profile in Fig. 4b adequately illustrates the
required profile for one of the lanellas in a beam 30 Fig. 5is a flow
chart t haiNext] the sipe af pessin eclendipatidirpiseof 2 bdttlof prats] Ol nRMBET ARHOhS is set.

comtr ol 11 88,4 15,06 APBLLSSLLAR 02 ESERNIER AN LG INETILYE, concept

It assumes tha one-c ue=rs
t he manuf erwipeorspntinuopeehanganfigiiesippiécationunber of lamellas to be assenbl ed.
10

The invention has been describe with reference to some embodiments, but the skilled man
will find various modifications without departing from the scope of invention as defined in
the claims.



35 22 June 2004 WD 01/49489 PCTI SE00/ 02542 9 Thus, the first step is to
set the nunber of lanellas to be assenbled, and data relating to
environnment (e.g. humdity as in the exanple, although other factors m ght
be considered too), and to nmaterial properties, e.g. hardness: npRPosity
etc. Fromthis input data and data from a data basé containing information
about gl ue behavi our under different circunstances, the 5 necessary m ni num
and maxi mum gl ue anounts are cal cul at ed f8r each lanella. Next, the type of
press is selected, and in case of a section press, the nunber of sections
is set. Al s6LAM¥®sponse to the press selection, the glue applicator is
set for constant application or stepw se or continuous change of gl ue
application. 10 The invention has been describe with reference to sone
enbodi ments, but the skilled man wll find various nodifications wthout
departing frbm t hé Behpd obmanyipehiringlaminatedrheamy, whereinhplaralityref lapzellasine
2004 10 CLAIMS: | . @ nmet hod of manufacturing | am nated beans, wherein a
plurality ofdeafembled biglaingdhemipgethes yndsr pressurereamnrising the stepmefer
pressure,_conprising. {he stegs of 5 [)rovi di ng g nunber of lanellas to be
assenbl ed®  appl yP‘i‘?g‘dgﬂgj%mt“B ¢ftof|lamelias ke aFmBeE; of each | anel | a;

assenbling the lanell.as to the desired _stryctuyre; and subjecting the
assenbl ed | anel | a¥RPHE §€1P%13P§’i°865'1“éa§§;°¥e€‘lli’éﬁ%‘€ ®rized by 10 controlling

t he amount of at | easi..on 0 nent. of the glue, applied at a specific
poi nt of gl ue app?ﬁsﬁlat’]il%%SMﬁﬂlsé‘ﬁéﬂel‘%?“ dcf‘“%éméeﬂap tion of the waiting
time it takes before .the point, .of. gl ue lication is subjected to the
pressure in the p?ui’éeé:f“%&%%e%@?%@g‘egéﬁﬁlﬁ?ﬁaﬁ%acﬂrﬁﬂsm 1, wherein the glue
is anulti-c onent .. 15 adhesi ve, one conponent of which is a hardener
and. wherein rggaé:te %S%RY of one of

10 controlling the amount of at least one component of the glue, applied at a
specific point of glue application on an lamella, to be a function of the waiting time it

takes before the point of glue application is subjected to the pressure in the press.

2. The method according to claim 1, wherein the glue is a multi-component
15 adhesive, one component of which is a hardener and. wherein the amount of one of
said adhesive components is controlled so as to control the ratio between hardener and

remaining components to be a function of the waiting time.

3. The method according to claim 2, wherein the glue is a two-component
20 adhesive comprising hardener and a glue, the ratio hardener:glue is controlled to be

lower for longer waiting times.

4. The method according to claim 1, wherein the glue is a one-component glue,
and the amount of is increased as a function of increased waiting time.

25



sai d adhesi ve conponents is controlled so as to control the ratio between
har dener and remai ning conponents to be a function of the waiting tine. 3.
The net hod according to claim2, wherein the glue is a two-conponent 20
adhesi ve conprising hardener and a glue, the ratio hardenengl 2enins 2004
controlled to be lower for longer waiting tines. 4. The nmethod accordi ng
to claiml1, wherein the glue is a one-conponent glue, and the anmount of is
i ncreased as a function of increased mai??ng time. 25 22 June 2004 11 5.
The net hod according to claim4 wherein the anobunt of glue applied to each
| anel | a i s cdnst ahhe methodiaseordingftachainf4 whergin thesimaunt bliglug applisi foetavkeen

| anel l as. 6.. The net hod according.to claj.m4 erein. the first lamella in
a series of Iagaeﬁahseqqnatgntr%vgéﬂygggfac%ﬁa@@ng%%{ vegfes peteepigpcllaibs equent
| anel las. 7. The method according to claim4, wherein the anmount of glue
applied to each lanella varies over the surface of said lanella. 10 8. The

met hod accoréli ng The awdthedf acdoading td -claith4r @herelrheheafiuNdmeia ¢ Weseriappli ed
is controlled by controlli ngl t he speed of novenent of the lanella(s) during
gl ue appli ca as geeivpea sl dmeustoridlvethen suhsequenslamelas.ei n t he armount  of
glue applied is 15 controlled by controlling the rate of application of
glue onto the surface of each I|anella. 10. The nethod according to claim38

e onto the su ; . . t her.
or o hoeTRORRhoAacHIMRER0 Lldhed 4, WHcleR il A0 B LATSHLRed @ ABR! hev

20 11. The method according to erein the“spe novenent

is varied diamieflg vaties @letitheapfthéecatishidiamelleach | anella. 12. The net hod

according to claim1ll, wherein the speed of novenent is varied 25 stepw se

or continuously. 13. The nethod according to claim9, wherein the

appl i CathO : é.at € The Withot acc%trtﬁgém tgean%ro 2 a‘irlnai;1 4P Sv'leérein the amount of glue
applied is controlled by controlling the speed of movement of the lamella(s) during

glue application.

9. The method according to claim 8, wherein the amount of glue applied is
15  controlled by controlling the rate of application of glue onto the surface of each

lamella.

10.  The method according to claim 8 or 9, wherein the speed of movement is
varied from one lamella to another.

20
11.  The method according to claim 8 or 9, wherein the speed of movement is

varied during the glue application on each lamella.

12.  The method according to claim 11, wherein the speed of movement is varied

25  stepwise or continuously.

13. The method according to claim 9, wherein the application rate is varied

stepwise or continuously.



22 June 2004 12 14. An apparatus for the manufacturing of |am nated beans,
wherein a plurality of |lanellas are assenbled by gl uing themtogether
under pressure, conprising an lanella feeder (6; 16); 5 a glue
applicator(10); a stacking unit (12); a control unit (15);an®2 Rneness
(17); characterized in that 10 the control unit (15) is programmable to
run a control sequence for the glue appljcator (10) and/or the lanella
feeder (6; 16) to provide an optimal appi ed glue anount. 15. The
apparatus as clainmed in claim12, wherein the control sequence is adapted
15 to control the speed of anenent of the feeder (6; 16), and thereby of

the lanellas,, thr h the gl cao The arat yus .as
claimed in ctkim ‘%ﬂ% W@?’é?ﬂl{ﬁ‘ﬁgp F?JBngéé"Héﬂ?,tﬁ‘?P Hlapﬁmtlﬁﬁpfol
the rate of Eﬂéﬁa@ﬁﬁ'&k%ﬁiﬂléﬂ%)ﬁguﬁl@%élﬁ@eﬂﬁ?un&@ pile7ssuré\rb [t us for the
controlled appllcatlon of % e to lanellas to be assembled to a |am nated
beam structure, c &6 &1 | a f eeder (6; 16); a glue applicator
(10); and; 25 a CQ %pl%tc?r 1032); characterized in that the control unit
(15) is progrannab run control sequence for the glue applicator

(10) and/or the Iaﬁ@ﬂﬂ@gﬂméﬂﬁﬁ,(6 16) to provide an optinmal applied glue
anmount .

a control unit (15);and
apress (17);
characterized in that
10 the control unit (15) is programmable to run a control sequence for the glue
applicator (10) and/or the lamella feeder (6; 16) to provide an optimal applied glue

amount.

15.  The apparatus as claimed in claim 12, wherein the control sequence is adapted
15  to control the speed of movement of the feeder (6; 16), and thereby of the lamellas
through the glue applicator {10).

16.  The apparatus as claimed in claim 14, wherein the control sequence is adapted

to control the rate of glue application to the lamellas.

20
17.  An apparatus for the controlled application of glue to lamellas to be assembled
to a laminated beam structure, comprising
an lamella feeder (6; 16);
a glue applicator (10); and
25 a control unit {15);

characterized in that
the control unit (15) is programmable to run a control sequence for the glue
applicator (10) and/or the lamella feeder (6,16) to provide an optimal applied glue

arnount.



