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that is applied to each elenent is calcul ated based on the waiting tine
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Component gl B! DeneBIESE of PISOBoAUBRERPE. 4 SLHNNE SpuHERe Ot g
?Eg : ﬁSe?\lngLﬁ;sahg}:w lr)% fég;uingamoﬁﬁetiﬁﬁesethr@efamwneqopfigiae iave . applieutontarge of
I s provided asurfpészig@ '%ﬁse%ﬁf%8?%??1;3%1gﬁ%}rﬁsg%ﬁhg@%gg;%%ﬁrl\%\%éaer el g&éaeg’%]r%?&;ﬂ '? y
of |anellas dreagembdedont aften\thglotherg subsantial geeiting times may Osewh gg:fore
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' 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 4ssembled 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
controlling 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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provi ding a nunber of lamellas to be assenbl ed, applying glue to at | east
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”

15
Thus, the present invention seeks to provide a method and apparatus that
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.

g T Brief Description of the Drawings



By controlling the anbunt of at |east one conponent of a glue applied in
relation to the waiting tinme before a glued object is subjected to final
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achieved. Preferably the anmobunt of glue is also adapted to other factors
such as 25 mpisture content in the materid® to be gl ued and in the anbient
at nosphere, hardness of the material, porosity etc. A nunber of different
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2a 5 10 15 20_Fig. 1 schematically shows a manufacturing station for the
producti on of Fl&gl%ﬂh%‘ﬂ’ﬁlﬁ’@tﬁdb’ég;o Agss:2a shows one type of press; Fig 2b
shows an exanple of the glue application profile according to the

i nvention for L ek gL S t here..type of.press, Fig
55 shove an ek QP.?@@ & egk%ﬁgggﬁ?l%ﬁ.ﬁsn%ﬁﬁ%% B ot R e
i nvention forvfatignetar the pregs ofFig2ay. 4a shows a third type of press:
Fig 4b shows an exanple of the glue application profile according to the

invention forgpi18; RhERS i : Fig. 5is a flowchart of an

enbodi menlt0 of t eacont ro ogirﬂaxgtey ?"’B@Fﬂﬁsr ed Description of the Invention
Fig 3b shows an example of the glue application profile according to the
invention for the press of Fig. 3a;

Fig. 4a shows a third type of press;

' 15 - |
Fig 4b shows an example of the glue application profile according to the
invention for the press of 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 ofindividual lamellas glued and pressed together to form the beam, and
a schematic illustration of a manufacturing station for this purpose is



A first enbodinent of the invention will now be described wth reference
to the manufacture of a | am nated beam consisting of a stack 25 of

i ndi vidual lanellas glued and pressed together to formthe beam. and
schemati c ilﬁw&on of a manufacturing station for this purE]P 8em§er62°°5
Decenber 200 / 49489 PCT/ SE00/ 02542 3 shown in Fi g. PET/SER¥2r, t he

principle is usable for all kinds of products that are glued toget her and
subj ected to pressure for glue hardeni ngzpurposes. 9..- - A The

manuf acturing station conprises a supply uni t 2 for individual |anellas 4.

The supply 4 be any kind of transport device that is able to :
posi tion onegvgﬁtﬁlggaﬁ?wﬁvef’ rB’ﬁlpéFIEW erralbl@nds of peadugtsthat dre gluedised f or
f eedi ng théoz@heemmmmtdpressweda@ﬁhwdeﬁmgtpugjas@f t he manufacturing
station. The supply unit could even be an operator, manually placing each
I ndi vi dual élh]:étmel | a on said conveyor.i 0 The processing: portion conprises in
t he shown ePHiacturing stetioqmromprises aghpphewnitR:for meh\&duaalangllawﬂ. Thekippht or  10;
a stackisng uiftcin BnyfRid fraiddoRt eViSOhatlP AUl tolbstidn B3¢ aga a,.control
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unit 15 (e. R rocessor devi ce) an
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product  t o masufsetnaigstationeThe spplhanit byuld bveiibe @R Opcthief, mdhudlly picfigledby f Or M

froma cen a on diskettes etc. Detalls ofg th
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control program w Iven ow. The procedure |s thus the followng: a
first lanella 4 is placed on the conveyor or feeder 6, fed into the planer
device @, TheprBeds GIBA bémprivesSit ith d Th| unit 0
conpri ses UI de rh%b rta%: hi_njn %b%ﬁgiﬂ%(ﬁ%g?therwéphne H’cﬁfgs% be
used for ¢ H? ?Rﬂ‘ PH@"%‘B&E‘H‘ l%wlﬁ%arm@moabcm”olﬂgh assprobled; atdootrol

,However, tnit 1§l (agea PQev biher mizro fr6cedios AEA6S dnd&be&&mg%aﬁéﬁ%&ﬁg&egﬂ?”al I's of
"hi gh quallty and does not need to be treated,” and t he spee t he
| anel I as can be controlled by the conveygr 6, or by the glue applicator 10.
5 After habhefgnrelmnitdfas supplidsiowith date foathe spevifiti praduct ot mantRktueeddeiitsr 620
t hrougls t he dplesdfor oﬁiﬁ%gl&??&ﬁﬁl&n I%%aﬂéo‘ﬁﬁ)u?eggyw ad'ed dx'slésettgspé%cl: IIﬁgaxltsO the

Iamellalscontrf) I n, a way
the contro program will be glven below

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

0 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.

5  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

ptogrgm, adapted for each individual product type and environmental conditions prevailing in
the plant.

e 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
3 assembly is then transported to a press where the pile is subjected to a suitable pressure, and if



descri bed below, and will vary fromlanella to lanmella automatically
according to the control program adapted for each individual product type
and environmental conditions prevailing in the plant. After hay

provided with the appropriate anount of glue, the lanella 4 on%§¥¥%F@§F 05
the glue appMeYH 3@910 will be nmoved forwards by a second REA/PESIN264216 t O a
stop 18. Then, the lanellas will be noved fromthe conveyor 16 to the side
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transported tq where. the pile is subjected to a suitable pressure,
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Preferably there w II be provi ded a sensor 20 for counti ng the nunber of
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i near neters that

sensor is fE&M apghqafp@, %&t‘?@ﬁ“‘tﬂﬂ’@e wberwférrearaneers thathas|begrofed tlsbughtthpes of

press usablseatibm The deta oM thé Sdnsdras £l td MetsotehiPIRducts. 0 A first exanple
is shown in Fig. 2a. It is a full length press, i.e. it will exert a

pressure over. the entire assenbly of glued |anellas at one and the sane
tinme, and {Thers ael sevgralipossible typedef press embledosthemibindngas 5f mildeRbducs. t he
pressing operat lon itself wil not cause any additional waiting tinmes that
must be consjdered in the glue apPllcatlon In contrast, the press shown in
Fig. 3a, @#qxsmaes@bpwamn&g It isw full lengtispresspiley ityyell exert 2 pressureaseenbl y i n

a first prﬂﬁ&nmgaﬁuambﬁjtdf%medmﬂbuhmrbn@&mw%ﬁnéhﬂé‘gn&@e nggfs%ﬁfbet he

assenbly in__seve t hat , ma ing. In
this case BBVF g r“@"ﬂeﬂgg?" @’E"(,IP‘T' B"ﬁsm’cgd’l}ﬁ’@“?ﬂ ’ésglfé‘ﬂu Ralkcauss %PE‘BEQMH i onal
time, and mmsgnhesﬁlnnuudtbeéotgiddﬁdmsme@hblﬁpﬁlﬁdho’ﬂ so in accordance
therew¢h. A third alternative is shown in Fig. 4a, which shows a

continuously working press, i.e. the
In contrast, the press shown in Fig. 3a, which is a section press, will press only part of the

assembly in a first pressing operation, and then continue along the length of the assembly in
several operations, that may or may not be overlapping. In this case obviously the last section
to be pressed has to wait addmonal time, and thus the amount of glue is optumzed also in

J  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.

L4 ]

Obviously the glue 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

) pressing operation as such, and the only waiting times to consider are the waiting times for

R 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.



pressure is applied by neans of rollers acting on the upper surface of the
pile or stack of lanellas. The assenbly is then fed continuously through

the press. i Cbviously the glue application profiles for these '
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there is no waiting tinme caused by the pressing operation as such, and the
only waiting tines to consider are the waiting tinmes for each lamella
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product, according to the invention, and * designates traditional glue
appligation of glue would be a

applicatio ¥ course the optinmal
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el ement can be controlled in several ways.

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
) inFig. 1, namely &) the conveyor 6; b) the planer device 8; c) 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

+ 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
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
which glue was applied, thus having the longest waiting time.



It is possible to have the control unit control at |east four different
parts of the systemshown in Fig. 1, nanely a) the conveyor 6, _b) the
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5  curtain applicator spreads the glue over a wide area, up to as much as several meters in width.

One way of controlling the amount of glue applied at a constant speed of the elements, is of
course to control the pumped flow of the glue.

0  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
5 conceivable.

In the case where a two-component adhesive is employed, it is possible to control the mixing
ratio of hardener to glue. 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

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

. 't,



the first applies only an essentially linear string of glue, preferably to
narrow objects. A5 curtain applicator spreads the glue over a wi de area,
up'to as nuch as several neters in width. One way of controllifpectmber20nst
of glue applied at a constant speed of the elenents, is of course to
control the POPYAYSE | ow of the glue. O Another way is to @ERSEW/253
"wor ki ng" width of the ribbon spreader pipe, for a string type applicator
sinply by reducing or increasing the nunper of nozzles which are open, by
turning the spreader pipe. For a curtain type of applicator the slit width
can be varhggﬂvgﬁgginations of speed of el enment novenent and of applicator
settings a rse also 5 conceivable. In the case where a

t wo- conponent adhesive is enployed, it is possible to control the m xing
ratio of h e r.the faster the hardening and
the |ess tﬁgﬂgﬂﬁio&%gﬁﬁwﬁgﬁ{% P'ﬁ:r «5’“?'1‘?%? el ement of a series of
el ements to be assenbl ed shoul d be prOV|ded with adhesive, the ratio

bet ween shamgigmste 1and gl ue of which should be lower than the ratio for the
| ast el ement. Decenber 2005 WO 01/49489 PCT/ SEQQ 02542 7 EXAMPLES: In
the foll ow ng exanples a glue of the PRF type has been used. 5 Exanple 1 A
constructl@nmhaamhﬂﬁﬂﬁmuﬁmﬁﬁmZEzp ﬁ&ﬁSshﬁmﬂ&ﬁM%&B&Hk&ﬂmﬂ&lﬁﬁé d ng

| anel | as a ent SS e to which the glue
is appli edB&ssugiﬁﬁa?élP%n p{;eis% Ip’r?ﬁe ghﬁxeg}uel ﬁF ém{lgaa thedimeas
wai ting ti fEl hourjand thedast piece Hise Wamtﬁdgixmmqf 1§ migutap (Thie deltowdng glGe ip’pﬁf:dtioﬁ will
be errpI@yegmﬁfb‘Qulb@%Ho%&lo Amount of glue (gln2) 1 /500 2' 488 3476

' ' Lamella No. Amount of glue (g/m?)
| 1 . 500
2 488
5 3 476
4 464
5 452
0 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?

5  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.

o~

Example 2

£ 7T 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

A



4464 5452 21300 The profile is illustrated graphically in Fig. 2b for above
assenbly of 21 pieces. { The anount of glue per n2 can of cour 8 vary gﬂag
comonly does so between 100-300 g/nm2 5 for 10 minutes waiti %

bet ween 300-500 g/n2 for 1 hour waiting tinme. As already indicated above
noi st ure conywemi/gdesy the material, humdity in the atnosphecEsecantssent
tenperature, will also influence the ambunt glue to be applied. Exanple 2 A
construction beam made up of 21 sections,as in Exanple 1 is nade, but
instead of a full Ilength press a secti dh press is used (Fig. 3a). Thus, it
beconmes preferred to apply different anounts of glue on the various

secti ons ofaceoadihg i theimyerition zuid ithei white bars weprgsentgratiitional mpplivatién. &mthe ermmplane! | a

appi i cat | oS TP L PE R TSI FA T Sue 25T R R TRl ST R BEp R B ng

to the invention, and the white bars represent traditional application.
the exanple the beaeladopr essed | RAounest ¢ ,ﬁ%geacmggtﬁnA Is the sect | on

that will enter the press first)., 5 0 La Ia nt of ue (g/nR2) on
each sedtion ABCDE 1342392442492842 2340390440 0540 333838 38488538
4336386436486536 5334384434484534842 392 442 492 542
2 340 390 440 490 540
3 338 388 438 488 538
4 336 386 436 486 . 536
0 5 334 384 434 484 534
21 300 350 400 450 500

5 Inthepile of lamellas, lamella no. 21 will be the top lamella, thus having the shortest waiting
time.

Example 3

) A construction beam made up of 21 lamellas as in Example 1 is made, but instead of a full
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
context “very large” could mean 20 sections or more.

~w

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

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

~p

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.

&



21300350400450500 5 In the pile of lanellas, lamella no. 21 will be the top
| anel | a, thus having the shortest waiting tinme. Exanple 3 A construction
beam nade up of 21 lanellas as in Exanple 1 is nmade, but instead Décemberbbos
| engt h press ¥QUH48uousl y operating press is used. Thus, ﬂc‘nsﬁﬁﬁd}??s
preferred to apply a gradient of the anmounts of glue over the Tength of
each piece. Strictly speaking it is not Qecessary to apply a continuously
changi ng anount, it would suffice to increnment the amount as if the press
is operated.as a section press with a very |arge nunber of sections. In
this 5 cont eﬁl‘“ »"hfeﬁryt#@rlgw'setbqhummamaaﬁumsbémanslea,ma&Qata'ﬂ? mghpfile in
Fi g. 4b adeauatddinént (eloUikhi i r rofile for one of the | amellas
ina beam .Fi '%Pfli i%%ﬁﬁ&fﬁ‘%@‘["ﬁ%ﬁ e1§ﬁﬂa€%hr°§fe§§acﬁﬂ%m§%9ﬂmﬁreéf t he
control pr og;é i } ARl PEIRertics ©-8 hardagssi@orasity et Aromthis Mpatdad Shdrdas fid

t he i nvent i wlatebacephtaining iAfHHARS sbbd el i e s used, and

t hat the5prgg&§s§?jrﬁir%]%%m manuf a tutrge ggﬁhglﬁg%p%mg#éfcwsgﬂ%ﬁ%r of

| amel | as" to be assennl ed. WRARPURES A fgloulateddor eapiciphela.0/ 02542 9
Thus, the first step is to set the nunber of lanellas to be assenbl ed, and
data rel ati Next Se ty28 bf prasyiE . .hum di. t s in the exanpl e, although

ot her fact o%fsmm %F]}? ggﬁcons%eg&egd:&dtlggﬁsf Ogﬁ%ecﬁﬁnPFﬁiseﬁhF&Pmb?r@fé?cﬂlpw,s s&, g.
har dness, pBr8& F§poascto the prassisplpetionsihe glue appdicatortis Settfor donsint applitatiéh Hrase
contai ni ng stefvasermacominualhbngd! ofghle@pRich@yy, under different circumstances,
the 5 nggessary mni mum and nmaxi num gl ue anounts are cal cul ated for each
lamel la. . Next, the type of press is selected, and in case of a section
press, the H¢inentios hasdbetn desaibie withatferendd 5 Qomd eBSIRARTRE buPthk BENE &

sel ecti on, Mﬂﬁnﬂ“&%@&ﬁitfﬁ&%ﬁﬁogﬁe far %gnﬁ!t?ant appli cation or §fgtepwi se
or conti nughjs change of glue appllca Pﬂﬁﬂ_g B2 ARAUemKEs dsbined idescr i be
with refer %‘ga‘f“ﬁ' sonme enbodi nents, but the skilled man

AR
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wi Il find various nodifications wthout departing fromthe scope of
invention as defined in the clains. 6 Decenber 2005 10 CLAI N5;

nmet hod of manufacturing | am nated beans, wherein a plurality yFDFé%E$§Q§905
are assenbl ed by gluing themtogether under pressure, conprising the steps
of 5 providing a nunber of lanmellas to be assenbled; applying glue to at

| east one surface of each lanella; assenpyjing the lanellas to the desired
structure; and subjecting the assenbled |lanellas to pressure in a press;
characterizeddpamgscontrol ling the anount of at |eas, one conponent of the
glue, applied at a specific point of glue application on an lanella, to be
a function.of the waiting tine it takes before the point of glue
application is subjected to the pressure in the press. 2. The net hod

accordi ng to ¢t} ai Mlmethbé of nianbfabtufihy Sarhiaed Hehthl, WRGBANENbrality o PEHRHRY €

one conponent of which is a hardener and. wherein the anmount of one of said

adhesi ve conpareasdemblel Wﬁ@'&&ﬂt@%ﬁﬁﬁuﬁ&r?ﬁ&%&?)wﬁﬁﬁsﬁz thOstb green.

har dener and remaining conponents to be a tunction of the waiting tinme. 3.

The met hod accor di prgvidingcd muribe? of RIS B bd@s@hMedi S a two- conponent 20
adhesi ve conprising hardener and a glue, the ratio hardener:glue is

controlled to be |apphing gluet@atdedst v surfage bf ¢RE larfella e met hod according to
claim1l1, wherein the glue is a one-conponent glue, and the amount of is

i ncreased as a f urastamiblingfthé¢ harelaswdthevdésited gtrivdtire; ap 6 Decenmber 2005 11
5. The method according to any of clains 1 - 4, wherein the anmount of gl ue
applied to each | anbjetting the assembledtlamulids to pressure ifg presd; sai d | amel 1 a, but

vari es bet ween
characterized by

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 thc;, amount of one of
said adhwiye 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. -

P 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

P



P

lanellas. 5 6. The method according to claim5, wherein the first lamella
in a series of lanellas receives a smaller anobunt of glue than subsequent

| amel | as.

7. The nethod according to any of clains 1 - 4, whereiDecémber 2005

anount of glue applied to each lanella varies over the surface of said
| anel la. 10 8. The nethod accordi ng tcibany of claims 1 - 7 wherein the

anmount of glue applied is controlled

y controlling the speed of novenent

f th | ' lication. 9. fh t.h '
of cl'aite . 1o Mhetld oBlortled® TR 60lals o -1 & SR oo SEBGHAL oF e by
cont r ol agphed tth eathll@mélfa RPSIsGRE o0& B SirfdBe ORisRidt Rgmeld! PACFarRs B@WEen

| anmel la. 10. The nmethod according to claim8 or 9, wherein the speed of

novene

Hasyaried fromone lanella to another. 20 11. The net hod

according to claim8 or 9, wherein the speed of novement is varied during
the glue application on each lanella. 12. The nethod according to claim11,

whersei ng.t he FREGflethbd NHRUSHARIE th Scldifd | §2dwhéreirs YROVHSE 18heffPThi UGHRE Yof é?’-

The net hod according to claim9,

rein the appllcatlon rate 1s varie

st epwi slemgHaseeivesacumllyr amGunbef ghub dran2Gbseqisht lamellas. appar at us for the

manuf acturi ng of | am nated beans, wherein a plurality of Ilanellas are

assenbl ed by gl uing themtogether under pressure, conprising an lanella

feeder 46; ¥ie meth | Lind) & 42 ' ' and CPRL T ol

unit (18 an o m p?gggéo@}?@&hﬁfam 1 & 42whERG I hritlint of‘élae appli&Pd
each lamella varies over the surface of said lamella,

10
8.

The method according to any of claims 1 - 7 whe(ehl the amount of glue applied

is controlled by controlling the speed of movement ,gf the lamella(s) during glue application.

9.

The method according to any of claims 1 - 8, wherein the amount of glue

15 applied is 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 mbvement 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.

Th? method according to claim 11, wherein the speed of movement is varied

25  stepwise or continuously.

T 13,

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

or continuously.



characterized in that 10 the control unit (15) is programmable to run a
control sequence for the glue applicator (10) and/or the lanella feeder
(6; 16) to provide an optinmal applied glue amount. 15. The appBPgeembef2005
clainmed in claim112, wherein the control sequence is adapted 15 to control
t he speed of novenent of the feeder (6; 16), and thereby of the |lanellas
through the glue applicator (10). 16. Thejgpparatus as clainmed in claim 14,
wherein the control sequence is adapted to control the rate of glue
application to the lanellas. 20 17. An apparatus for the controlled
application of glue to lanellas to be assenbled to a | am nated beam

structure, Comrishﬁ&{)ﬁ?—%ﬁﬁ%ﬂﬁéﬂaﬁﬁﬂ@tﬁdﬁ of 'hate&béﬂ.n&b?vﬂn@fb‘iﬂ&ﬁt@ﬂit{r%@);

and 25 a control uni 5); characterized in that the control unit (15) is

progr anmabl e lamellanarg agsemblest bysglyingrieam tagethenundgr peessugramsiséig (10) and/ or
the lanella feeder,(f 18} fééaelp@?ygﬂe an optimal applied glue anount.

) a glue applicator(10);
a stacking unit (12);
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 -~ acontrol 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

amount.



