AVENDED CLAI M5 1. Method for form ng a honeyconb-shaped core, which
S suitable for being |ncluded in a honeyconb panel for

cel lul ose material such as, for exarrpl e, paper 5_ or cardboard are

provided wi th continuously:oi ot WH&SHEEBH% giinhg gl ue_strips, wherein,
for ever tes to be m) Dt her, Péﬂ@ﬂsmﬁ S
possi bl ng&r’\rggﬂ’%g?- ing from s, tRERACEPue stfips are |sposielg in a

| at - erally regularly mutuall y stagger ed nanner on faces there- 10 of
having the sane orientation and wherei r tthe plates are pressed onto
each ether in order to allowthemto adher to each other |ocally,
wherein the glue strips are applied by means of gl ue spout nozzles,

characteri ze hat .t he ue_stri re eagh built up of two_ gl ue
tracks whi chﬂﬁ%éS“ﬁatﬁ%‘Wg%‘pa%%ﬁ ﬁﬁﬁng?% Ee}l“%‘ﬂ' ef "%
opposi ng fbnnbonmcmb pamels at a distance in the order of rragnl t ude
of the desired adheringside of a honeyconb cell.

The invention relates to a method for forming a honeycomb-
shaped core, which is suitable for being included in a
honeycomb panel for example, wherein webs or plates of
deformable material, in particular cellulose material such

5 as, for example, paper or cardboard, are provided with a
number of parallel glue strips and then bonded onto each
other and pressed, wherein the glue strips for two plates
which possibly originate from said webs, to be success-
ively mounted onto each other, are disposed in a laterally

10 mutually staggered manner, in order to enable the forma-
tion of honeycomb cells when the strips which are cut from
a number of plates glued to one another are pulled off
each other. Generally, for reasons of efficiency, the
honeycomb cells have adhering sides which are smaller than

15 the bridging sides of the cells wh:.ch extend between the
plates or strips.

If a large number of plates, for instance 200, are bonded
to one another in a stack in this manner, this stack is

20 pressed together and is then cut into transverse bands.
These stacks of bands each form a honeycomb core, which,
after having been drawn out can, for example, be included
in the inner door of a house.

25 Applying the glue, such as potato starch glue, takes place
in a cold state with the help of glue rollers which
rotate through a glue bath and transfer the desired quan-
tity of glue onto the plate led past. The glue roller is
provided with ribs extending in circumferential direction,

30 which are spaced at a distance from one another which
corresponds to the desired lateral distance between the
‘glue strips which are to be applied to the plate.




2. Method according to claim1l, wherein the glue tracks of 20 a glue
Strip are spaced at a-lateral internediate I nterspacing in the
order "of nmagnitude of the width of the gl ue tracks. 3. Met hod
7according to any one of the precedi_ ' rein the thickness of

the glue trackg | at er al -~ di 4 %EEEN) I mat el y
4. Method accordl ng’?o any one of the pr@EBbﬂ(}E@ cl ai s, V\,ﬁerel n tEe

di stance between two laterally adjacent glue-30 tracks, of which the one

is laid on the one plate and the ot her 012 t-he plate to be arranged
t hereon, at | east al nost corresponds to-the desired bridging side of a
honeyconb celApplying glue strips pxeferably takessplaee par Bufhi Agwale

method according chat for two plates which originate or otherwise from
respective webs and which are to be mounted onto each
other, the glue strips of the one plate will be disposed
5 in a laterally st:aggered manner with respect to the glue
strips of the other plate. This is achieved either by
shiftzng successive plates laterally over the desired
mutual distance, use being made of a stationary glue
roller, or by using two glue rollers mounted in parallel
10 processing paths or consecutively in one processing path,
the ribs or comparable glue cont_iact means of which being
‘arranged over that distance in a laterally mutually dis-
placed manner.

15 When carrying out the knov)_n_ method it has appeared that
glue remains on the ribs or comparable means and on the
glue roller, owing to which the glue contact area with the
webs or the plates increases in the course of time, so
that the glue strips get wi_der and/or wore irregular. If

20 this is to be avoided, then regular cleaning of the glue
rollers is necessary, which entails a loss of production

~ time and increases labour costs.

- The glue strips have a lateral dimension such that they
25 glue successive plat;_es onto each other along the complete
adhering sides of the hexagonal cells, for instance with a
dimension of 12' mm for hoheycomb cells having 'a distance
between opposite gdhering sides of 25 to 37 mm in the
honeycomb core to be 'f_o.fme_d. As a consequence of the

30 manner of épplying the glue, the glue strips are, however,
irregular and the w_idth thereof varies within a range of
10-17 mm. Because of this the cells too will be irregular-

ly shaped and more plate' material will be needed for a
honeycomb hav:.ng a desired length d:.mension. Because of

35 the glue sticking to the ribs, successive plates and the
strips cut from them will be adhered to one another over
larger areas in a stack, forming a honeycomb core, as a




to any one of the preceding clains, conprising an glue station

| ocated above the plates for use in the honeyconb cell with a series
of -Qgrue sSpout NoZZres. arranged—tat= '
-a primary gl ue supply means therefor, in which the glue spout nozzl es

are con-

- secondary Oiwéosessal Y nmeans, in which the secondary glue permni¥EBdo: NEANS

nected to the primary glue supply neans in groups via

are provided with selectively operable valves 10 for passing gl ue or

otherwi se, in which the primary gl ue supply means is preferably
provided with a-selectively operable glue $ressure regul ator. 6.
Apparatus accordi
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oduction process for the honeycomb core is controlled 1n
a better way.

According to the invention for this purpose glue strips
are applied w1th the help of glue spout nozzles. By apply-
ing glue by means of glue spout nozzles an accumulation of
glue remains on glue supplying surfaces is avoided, which

would lead to enlargement of the contact surface and could

result in irregularly glued surfaces of the plates. The
glue is dosed in accurately controlled quantities through
an openlng of the spout nozzles which is at least almost
directly in contact with the plate material. With the glue
spout nozzles glue can be dispensed'in a constant, regular
way.

According to a further development of the method of the
invention glue strips are applied, each of which is
composed of two transversely mutually spaced glue tracks.
Theix edges facing away from each other are spaced at a
distance in the order of magnitude of the adhering side of
a honeycomb cell to be formed. The so-called glue strips
are thus reduced to areas which are really necessary to
realize honeyoomb cells in the honeycomb core to be
formed. As a result suooessive ‘plates are only adhered to
one another at the éosltion' of the areas adjacent the
desired corners of the cells, which suffices for the
formation of honeyoomb cells when the bands in said stacks
are to some extent pulled away from each other.

If obtaining regular-hexagonal honeycomb cells in the
honeycomb core is desired, it is preferable that the

B o otk the achiarrblen sPetched 1epeth Ok Sl

wherei n the gl abagkewill cbe cpeduderdt and diher ®fifdciencyswdhicconseqhently
measuri ng dataPQfdééfeased \ﬁﬁf@&Jﬂ*’nggﬁgriggs ) 20 7. Apparatus

aimb 6, whi ch " wirt hin each group of gl ue spout
nozzl es the gl ue spout nozzles are connected to the secondary gl ue
supply nmeans vaa objecteoflahy ghuensmpnl;sntengxovudewhldbﬁﬁmdtoﬁtuhsy
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8; Honeyconb core fornmed by a nunber of stri ps of deforma- bl e

' 30 adhered to one
terial, such as for exanple paper or cardboard, .
gxnﬁot her by gl ue, wherein glue has only" been applied at thev\bogg'; IZgESZf
the corners of the honeyconb cells. Ag/ FL o 81 2155
PCT/ NL96/ 0001 two 96121554 - '-I . dﬁm
t he achi evabl e stretched | ength of that stack w ere o d
efficiency will consequently be decreased. Mreover, glue i Sklsﬁld e

5 An object of the invention is to provide & method of the

t he eanbl e, with which the glueing and producti on
g‘re ggeggegolrnt he h‘g{ﬁ bekween Ewat l@texaliy adjagentt tgluevayracks, of

which the one is applied on the one plate and the other on
the plate to be placed thereon, at least almost corre-
sponds to the desired bridging side of a honeycomb cell.

The glue tracks are arranged on a plate preferably at a

centre-to-centre distance of approximately 7 to 8 mm from

each other. Then, the width of the glue tracks can be

limited to approximately 2 to 4 mm in lateral direction.
10 The height can be 1 mm or even less.

As a result of the reduced use of glue a lower water con-

tent of the glued plates than was the case up until now is

also achieved. For example, paper usually has a water con-

15 tent of approximat_:ely 8%, ithe potato starch glue has a

water content of approximately 80% and the glued plate

stack has a water content of approximately 14-18%. Because

of the reduced size of the glue ‘tracks according to the

:mvention, a water content of the glued plate stack is

20 achieved which does not exceed 10-12%. Ow:l.ng to this the

- plates are less susceptible to irreversible deformation

and breakage than was the case up until now and they need
less drying.

25 When glueing plates for honeycomb cores many glue tracks,
' possibly as many as 60, have to be appplied adjacent one
another. The apparatus for use when carrying out the
method according to the 1nvention comprises for that
purpose a glue station which is to be located above the
30 plates or webs for use in the honeycomb cell and has a
' series of glue spout nozzles arranged laterally adjacent
one another and a primary glue supply means therefor, in
which the glue spout nozzles are connected to the primary
glue supply mears in groups via secondary glue supply
35 means, in which the secondary glue supply means are pro-
vided with selectively operable valves for pass:tng glue or
otherwise, with which adgustment can be made to changed



10 According to the invention for this purpose glue strips are applied

with the help of glue spout nozzles. By appl y- ing glue by means of
gmb all abbﬂJlTu‘lr a‘fl UTl Ul* UI et s —o gl ac ouppl y‘r my
surfaces is avoi ded, which woul d | ead to enlargenment of the contact

surface and could 15 result in irregularly glued surfaces of the plates.
The gl weobgie@sed in accurately controlled quantities pdytsgioors an
openi ng of the spout nozzles which is at |east al nost directly in
contact with the plate material. Wth the glue spout nozzl es glue cdn
be dispensed in a constant, regular 20 wagp. - According to a further
devel opnent -of the met hod of the. - invention lue strips are plied,
each of whicplate widthgy,Fhe) RFLmaxy SF&ESFEPEngmRﬁPﬁaF-pré'&szEB Yue

tracks. 25 ThiovidddewithCcangedebyivebyn opedaklidejlue prepaccd tkgala-

di stance in tQ% order of nagnitude of the adhering side of a honeyconb
cell to be forieéd. The so-call ed glue strips . are thus reduced to areas
which are really necessary to realize honeyconb <cells in the

hgﬂeycgrrb scorre ddnitdon) fiar gl pﬁf&msllif SHEDRS Save abaimréefeﬁl y
adhered to ne t Si e ar cent
desired cornel'“gg r?ﬁ% q-'g'ﬁ a‘t'eié]ﬁeﬁcgﬂ suf spiﬁmoersatﬁgé pg&ﬁor%ﬁ ﬁu%f
honeyconb cel Btaghen., t HEhQ)aB‘éigm [PRESSNTSt awlatO%lrbeibgsmI@btlentllpul | ed
away from eackegpbfibe 32 the |rﬁeé§iiza.|dy MhtaL 044 athdevauesity hpaayaeiRgcel | s
in the

means. Thus, the occurrence of too large irregularities in

10 the size of the glue ‘tracks in the longitudinal direction
thereof as a result of unforeseen (temporary or brief)
changes in the plate velocity is avoided,

In addition, it is preferable if, within each group of

15 glue spout nozzles,_ the glue spout nozzles are connected
to the -econdary glue supply means via tertiary glue
supply means, in which the tert:.ary glue supply means are
formed as a series of glue supply tubes, which are
parallely arranged and are at least almost equally dimen-

20 sioned. By doing 80 :xt ::.s ensured that within each group
the same glue flow is dispensed by the spout nozzles
located therein.

The invention will now be described in more detail on the
25 basis of the details shown in the accompanying drawings.

Figure 1 shows a schematic represen_tation of a production
process for honeycomb cores according to the invention;

30 figure 2 shows a schematic cross section of two plates
after glue strips have been applied to the latter in the
known manner, t_h_e glue pattern being shown;

figure 3 shows a schematic cross section corresponding to

35 that of figure 2 of two plates which are provided in
accordance with the :.nvention with glue tracks and are
intended for the formation of a honeycomb core;



honeyconb core is desired, it is .pr-ef'erabl'e t hat the WD 96/ 21554

PCT/ NL96/ 00011 L : - 4 - di st ance
“Yetween two |aterally adjacent glue tracks, ~of whi ch the one is
applied on the one plate and the other on the plate to be pl aced

t hereon, at Ieﬁf;mﬂsgost corre- sponds to the desired brgcdonidgndorfie of
a honeyconb cel |. The glue tracks are arranged on a plate
~preferably at a centre-to-centre distance of approxinmately 7 to 8 mm °
from each other. Then, the width of thé glue tracks can be

limted to approxi,mately 2. to 4 mmin |lateral direction. _10 The hejght
can be 1 mmor efdéqures# shows a mchematiq reprodystien,ofd a Raxy h
| oner wat er con- glue stagionfwhbehgisedspiainstheamethedt aecopding ptonthée

now i s al so ' . For exanple, paper usually has a water con- 15
tent of approxi n&?&?&%%'tﬁtg‘ipot ato starch glue has a

5 figure 4A shows a view of a part of the glue station of
figure 4.

In the schematic representation acc':ordihg to figure 1 two
rollers 1’ and 1’’ can be seen, to which webs of paper or
10 cardboard, respectively, are rolled, f£rom which webs the
plates for the strips for the honéycomb core originate.
The xollers 1’ and 1’' are arranged parallely and on
‘rotation they supply péper webs W1 and 'W2, respectively.
The webs W1 and W2 are led past glue stations 3' and 3'’,
15 respectively, whei:e, via the glue spout .fxlozzles 4*' and
' 4'', in a manner correspond:_i;_ng to the invention, thin,
parallel glue tracks extending in longitudinal direction
of the web are applied onto the upper surface of the webs
W1 and W2. The webs W1 and W2 are supported by conveyor
20 belts 5’ and 5’ and are led by them to first cutting
stations 6’ and 6‘‘, respectively, where the webs W1 and
W2, which are provided with the glue tracks, are cut to
suitable lengths to panels WP 1 and WP2, respectively.

25 It will be uﬂderst.ood that the glue stations can also be
arranged in an alternative manner at a location downstream
" from the cutting stations, in which case the glue tracks
will be applied on the plates already cut to length.
However, this makes no difference for the method according
30 to the invention. '

Thé cut panels WP1 and WP2 are _supported by conveyor belts
7' and 7'’', respectively, and then delivered, which is
shown in_' a séhémati_c way with arrows, to subsequent,
35 common conveyor belt 8, éuc;h_ tha_f. at every plate WP2 a
plate WPl arrives. These plates WPl and WP2 are led suc-
cessively and in pairs throuéh a first press roller assem-



water content of approxi mately 80% and the glued plate stack has a

wat er content of apprOX| mately 14-18% Because of the reduced size of .
t e grue tracks. accorarmgto—the Y-SRt - et drt—elﬁ—b-he———)
glued plate stack is 20 achi eved which does not exceed 10-12% Oang to '
this the pl ates are | ess susceptible to irreversible deformation

and br eakaogobégizssas t he case up until now and they need pernNL&Rsed’ Vi NO.

25 Wien glueing plates for honeyconb cores many gl ue tracks, possi bly

as many as 60, have to be appplied adjacent one anot her. The apparat’us
for use when carry| ng out the met hod~ a&cording to the invention

conprises for i}it quﬁr.l_f)ose a glue statlonﬁggu:h is to be | ocated above
the 30 piates® \%/et%’f VeYen (Palte HonefRondditiPranlbraUPRer PLESS s
of glue spout rokkees i r progddedt ewith y cidicamEerentiabnegromtder whidtha
primary glue sawma/ia@anf:ﬁhea fg’iue réfacks""@nc bidte G, SBOULRELZH RS are

connected to t primar y neans i'n groups via secondary g

supply 35 neatAtten MFCYP?%edéE&'H gﬁiiy Wniogs UBEESSHigns Thee PRbX of
vi ded with selshiteslwPo i@ NE bonded finr thissway {8 Uhed delinidredwbye,

Wi th which adj&g&% C@élé)elémd%ot% c&a&g{eds on conveyor belt 11. The
~stack 8 consists of a series of plate pairs WP1 and WP2.
With their lower surface the plates sz adhere to the glue
tracks which are applied to the upper surface of an under-

10 lying plate WPl.

The stack S, if the latter has 200 pla't'es, for instance,
'is led by the conveyor belt 11 to a second pressing roller
assembly 12, where the pa:.rs of plates are f:.rmly adhered

15 to each other by exerting pressure. The resulting com-
pressed stack S" is then led via conveyor belt 13 to a
second cutting station 14, where the stack is held by
means not shown during cutting and is each time moved
forward at a suitable pace, in the course of which after

20 each cutting action a stack 8'’ of bands bonded to one
another is obtained which stack, when extended, takes the
shape of a honeycomb core.

Apart from the glue stations 3’, 3’'‘the schematic repre-
25 sentation of figure 1 is also applicable to known methods
for the production of honeycomb cores. How the glue pat-
tern- according to the pr:.or art will look 1like for a
~honeycomb core to be made with cells with an adhering side
of 12 mm and a length h, (the largest distance between two
30 consecutive plates) of 37 mm, is shown in figure 2. In an
alternative embodiment the adhering side and the length h,
are 11 mm and 25 mm, respectively. On the top paper plate
W1 with a thickness of 0,2 mm glue strips 20 are applied
_ which have a nominal width bl of 11 mm and are spaced at
35 an interspace b2 of twioe a bridging side and once an
adhering side, in this case 74 mm. On the paper plate W2
(also 0,2 mm thick) glue strips 21 are applied which are
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s 5 - plate widths. The primary glue supply nmeans is preferably

prow ded with a selectively operable glue pressure regul a- tor. 5 In
addition, it is preferable if nmeans are available for measuring the
velocity of tQgdihidsgs | ed past the glue station, the gl

regul at or bei ng operable in response to the neasuring data of the

vel ocity measuring means. Thus, the occurrence of too |arge
irregularities in 10 the size of the gl ue- taacks |n t he | ongi t udi nal
direction t hereof as a result _of unforeseen orar or brlefz
changes in the pllé:i‘SW‘J‘EFoH-t'F“‘l‘! 48 ARk pre sl-"a‘-'iel‘li é‘&d?t F]éﬁ ange o 7

preferable if, wwhéenn thecplatesp wif sk mibwréppuésmﬁogethéle othe gpﬂut

e T
formed as a sePPeglued oNer stYips \of  aPRXOXiPat é 2emm inygridthe| fo

arranged and &retae lewek aligesbfeghal pYate nwD: ﬁﬁenStmeﬂai’yscmrwmomt
I's ensured that wl h&RF ﬁépdgr hg:;;e %14&6 S0, 9393 Br@"thinpiRERa EpYe

t he spout nozzl e?r
in the directions X, the plates W1 and W2 w:.ll thus remain

glued to each other at the location of the glue strip,
thus over an area of 12 mm, and the adjacent parts will

10 rotate relatlvely in d:.rectione T, T, and then form the
inclined br:.dg:.ng sides of the honeycomb cells. This has
been shown schemat:.cally in an exaggerated way with broken
lines.

15 In figure 3 a representation is ‘given which. likens that of
flgure 2, but, in addition, in accordance with the inven-
tion each glue strip is replaced by one pair of glue
tracks 30, which have a width b3 of 3 mm and are spaced at
an interspacing b4 of 5 mm. The glue tracks of adjacent

20 adhering sxdes are aga:.n at a mutual dz.stance bs of 74 mm.
On the plate W2 ‘gimilar glue t:racks 31 are applied, how-
ever in a centrally staggered manner. The glue tracks
nearest each other in a hor:n.zom:al sense which are located
at different plates, are at a mutual distance which is

25 equal to the corresponding distance in the glue pattern
according to figure 2. After pressing' the glue tracks are
each widened on both sides to 4 mm wide tracks, with an
1nterspacing of 4 mm. When W1 and W2 with the glue pattern
of figure 3 are pulled away from each other, the same

30 effect is a_cl_ue_ved_ as in figure 2. At the location of the
glue tracks 31 the plates W1 and W2 are kept attached to
each other, the areas located between the glue tracks of
successive plates Wl and W2 aga1n forming the inclined
sides of the ho_neycomb cells. However, this same effect is

35 achieved with much less glue.

In figures 4 and 4A a schematic side view is shown of a



The invention will now be described in nore detail on the 25 basi s of the
details shown in the accorrpanyl ng draw ngs. Fi gure 1 shows a

STHEMATT C T epr esentarrom of—a productom— process—for—hormeycormcores ﬁu)
according to the invention; 30 figure 2 shows a schenmatic cross section

of two plates after glue strips have been applied to the latter in the
known manneyoséfiesg! ue pattern bei ng shown; figure 3 pérNBsspogiahematic
cross section corresponding to 35 that of figure 2 of two plates which are
provi ded in accordance with the |nvent|on with . glue tracks and are ° -
I ntended for the formatlon of a honeycorb ore; WO 96/ 21554

PCT/ NL96/ 00011po ssible embodiment of the glue s%at:.on 3 .(and glue

station 3", not shown) . The glue stat:.on '3', of which a
part which forms a group of glue spout nozzles is shown
here, is arranged above the web Wl wh:.ch :Ls rolled off

5 roller 1' in the direction shown by the arrow. Downstream
 from the glue st_at_ion 3’ the web Wi J.s supported by a
roller 5'. -

The glue station 3’ is suspended in a fixed frame, not
10 shown, by means of bars 101 and contains a glue supply
tube 100, which leads to a distribution chamber 102. The
distribution chamber 102 is provided with a horizontal
series of outlets, not shown, which connect to separate
. glue supply channels 105 feeding glue from the chamber 102
15§ to glue sﬁ:out no'zz'_les 4, w_hich are formed in the glue
block 103, which is attached in such a way onto the cham-
| ber 102 by means of screw bolts that no glue can leak out.

On the top side of the glue chamber 102 there are closing

20 screws 104, with which the passage opening of the chamber
102 to the glue channel 105 concerned can be opened or
closed. Because of this, adjustment can be made to the
width of the plates which are being processed.

25 The web Wl is pushed up somewhat by the roller 5', 8o that
the top surface of the web W1 abuts the spout nozzle
openings with slight pressure. Upstream from there the
glue station is provided with a _fixed steel bar 108 for

. guiding the paper web along the spout nozzles to keep the

30 contact pressure as minimal as po_ssihle.

The roller 1’ is provided with an angular veloc:.ty meter
120 and a supply meter 121. The data of both of these is
delivered via data line 122 to control means, not shown,

35 in the glue station 3’, which can regulate the supply
pressure of the glue in response to those data.



figure 4 shows a schematic reproduction of a part of the gl ue station

- Which is used in the method according to the - invention; and 5 figure
" 4A shows a view of a part of the glue station of figure 4. In the
schematic representation according to figure 1 two rollers 1' and 1''
can be seen, twowkems Wwebs of paper or- 10 : eardboard, respect ppf, A
rolled, fromwhich webs the plates for the strips for the honeyconb
core originate. The rolleéers-1" and 1'" areée arranged parallely and on
rotation they supply paper webs WL and W2, -rd8pecti vely. The webs WL

and W are led p glue stations 3 and 3'', 15 respectively where, via
the gl ue spout no ?e%ﬂﬁe station 3! is composadhRf & JmbeToRf fhe Gravps

i nvention, thin,shownpaBathefgrgupe canacdenteinet nglue bpodtt mdizRdes and

di rection of the MRk A % | L@d to.the upper surface of the webs

WL and W2. The webs W an?\/\&agpebgugggr@%a by conveyor 20 belts 5 and 5
and are led by themto first cutting stations 6' and 6'', respectively,
where the webss Wiomnthe sidi, théi gluergrquw \shiteeh \iiri [Eiidurey|aae is asatcri e
cut to sui t aly, DOk f50e $o Wby ' 2,,{ especlively. 25 lt

wi || be underst ogéiﬂflt:? tﬁ’z"_‘% ue steifft?? \cﬁ%sé*(‘:ﬁglé sol%:([a' 8 %!r’rg'ir%lga |‘?‘n5c ©

al ternative manneko%td £1e304NE,AIBBENSAR laen conngqt@d-t he cutting stations,

in which case the glue tracks will be applied on the plates already cut



However, this makes no difference for the nethod according 30 to the
I nventi on. The cut panel S WP1 and Wp2 are supported by conveyor belts
-6 H—-S————Sirowe

[4 ana 7 ) TEpr(,LI vet v atre—ttrerr—cettvret CU, a4 e
schematic way with arrows, to thcnmmnt 35 _conmon conveyor belt 8,

such that at every plate W2 a ISaSﬁEEmPﬂAgrBrE ENS- These plates WP1 and
WP2 are | edvoverz1sss cessively and in mmeEd'urougr a firstpey ool er

assem _ WD 96/ 21554

PCT/ NL96/ 00011 - 7 - ny 9to conveyor
belt 10. In addition, the upper press ~lrgller is~—pr uw ded wi th
circunferential grooves which - coincide with the glug, i

of

1. Method for forming a honeycomb-shapéd core, which is
suitable for bezng 1nc1uded in a honeycomb panel for
example, wherein webs or plates of deformable materzal, in
particular cellulose material such as, for example, paper
5 or cardboard, are provided with continuously or otherwise
extending glue strips, wherein, for every two plates to be
mounted onto each another, said plates possibly originat-
ing from webs, these glue strips are disposed in a lat-
erally regularly mutually staggered manner on faces there-
10 of having the same orientation and wherein the plates are
pressed onto each'othe: in order to allow them to adher to
each other locally, wherein the glue strips are applied by
means of glue spout nozzles.

WP1, so that the = latter are not disturbed during.pr
5 plates WlWZ bonded in this way is then deli veiﬂ'ﬂ%l""
belt 10 to a stack S on conveyor belt 11. The

15 2. Method according to claim 1, wherein the glue strips
are each built up of two glue tracks which are laterally
spaced and are spaced with their opposing longitudinal
edges at a distance in the order of magnitude of the
desired adhering side of a honeycomb cell.

20
3. Method according to claim 1 or 2, wherein the glue
tracks of a glue strip are spaced at a lateral intermedi-
ate interspacing in the order of magnitude of the width of
the glue tracks. : '

25
4. Method according to any one of the preceding claims,
wherein the thickness of the glue tracks in a lateral
direction is approximately 2 to 4 mm.

30 5. Method according to any one of the preceding claims,
wherein the distance between two laterally adjacent glue
tracks, of which the one is laid on the one plate and the
other on the plate to be arranged thereon, at least almost

LR



stack S consists of:a series of plate pairs WP1 and WP2. Wth their
_fower surface the plates—P2 adhere to the glue tracks which are

' appl ied to the upper surface of an under- 10 lying plate WP1. The
Stack S, if the latter has 200 pl ategq, r t is led by the
conveyor bel t whlogirgssd second pressi ng Tl-fl? SQE%E!?EE?EEE%NWI y 12 pctiraogodoie
pairs of plates are firmy adhered 15 ) exerting pressure.
The resulting com pressed stack S' is then led via conveyor belt 13 to
a second cutting station 14, where the- d2ack is held by means not
shown during cutting and is each ti f orwar d_at sui fabl e ‘g]ge,

in the course of “RfF Eﬁpaﬂiﬁr tsp theo eﬁﬁ?fnﬂ’h@?*’&ﬁ\ gide,of & hopeyg

bonded to one cedidot her i s obtai ned, which stack, when extended, takes

t he shape of a honeyconb core. Apart fromthe glue stations 3
3'"the schematic repre- 25 sentation of fi uells alsoa Ilcableé
known methods  ©-f SPPAFAtYE.FRX: Uie Jfot ?%he2GFREAIRY -

tern accordi ng t aot hemyrone aft thel pfeokdixig(eclaima, comburlieingnb.rcogbuéo

be made W th cel LsabtLl 30oa008" hBGys' Ohe plalls 1PoPTha0%:4 LEQOhARIELHL

(the largest distance Ive
shown in figure gelinwith a ﬁleFéFﬁatqfveﬂBH%oapﬁﬁﬁt Wlséhe?##ﬁjlgﬁ%elﬁﬁd

the length hlerrkrall araedJJaJceﬁe aaﬂeZEauaﬂhe&esmt avepyimé¥y t R ueOPsEBPEY
plate Wowit h gng g§gr9f 18 hmgl ll’x% % ep % p%%tarfoz%%sl adre con-
10 nected to the primary glue supply means in groups via
secondary glue supply means, in which the secondary glue
supply means are provided with selectively operable valves
- for paésing glue or otherwise, in which the primary glue
supply means is preferably provided with a selectively
15 operable glue pressure _regulator.

7. Apparatus according to ¢laim 6, further comprising
means for measuring the velocity of the plates carried
past the glue station, wherein the glue pressure regulator

20 1is operable in response to the measuring data of the
velocity measuring means.

8. Apparatus according to claim 6 or 7, in which within
each group of glue spout nozzles the glue spout nozzles

25 are connected to the secondary glue supply means via
tertiary glue supply means, in which the tertiary glue
supply means are formed as a series of glue supply tubes,
which are parallely arranged and are at least almost of
mutually equal dimensions.

30
9. Honeycomb core formed by a number of strips of deforma-
ble material, such ‘as for example paper or cardboard,
adhered to one another by glue, wherein glue has only been
applied at the location of the corners of the honeycomb
35 cells. |
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whi ch have a nom nal w dth bl of 11 rrmand are spaced at 35 an interspace

b2 of twice a bridging side and once an’ - ~adhering side, in this case 74
applied which are WO 96/ 21554

PCT/ NL96/ 00011 ' - 8 - i kew se 11 nm wi de
and are spasodhisss a di stance of 74 mm Wien the pl at epcYinLocsboi? ar e
pressed together, the glue strip will pand | aterally somewhat and the
plate W wil | be glued over <gri of |JaPproximately 12 nmin width to
5 the lower side of the plate:'s/\l en the plates WL and W - are

i ncluded in the plate stack, ,,,an u_t hen pul |l ed apart in the
directions X, the plates WL ans, m | thus remain - gl ued to each ot her
at the location of the glue strlm #hus over an area of 12 mm and the
adj acent parts will 10 rotate relat y in directions T[err] T[err] and
then formthe i nclined bridging des of the honeyconb cells. This has
been shown schematically in ®@n exagg®fated way wi th broken | i nes.

clle’

(1]
a.
>&

/i

1

FIG.




15 In figure 3 a representation is given which likens that of figure
BTt T T U T T O Tt € - g C et e—bida R tio

i replaced by one pair of glue tracks 30, which have a width b3 of 3
nm and are spaced at an interspacing b4 of 5 mm The glue tracks of

adj acent 20wcsbingsdsng Si des are again at a nutual distance 1

On the plate W2 simlar glue tracks 31 are applied, how ever 1n a
centrally staggered manner. The ¢ tracks nearest each other in a
hori zontal sense which are |ocate at different plates, are at a

mut ual di stance which is 25 equal to the correspondi ng di stance in the glue
pattern according to figure 2. After pressing the glue tracks are

each wi dened on both sides to 4 nn1mﬁd? & acks, with an i nt er spaci ng of

4 mm When WL and W2 with the glue patfiern of figure 3 are pulled away
fromeach other, the sane 30 effect ifs achieved ag in figure 2. At e

| ocati on of thelb,lgluf tracgq“ﬁl the plates WLAnd N2 are k¢p a heh
to each ot her d between the 2 ‘

successi ve pla S 8= R ",:&:fa ety -q,—LTJ pege s=ghilds of the.
i ' achleﬁed w th nmuch | ess
w 2

mgéKV|mNﬁs ShOWTﬂﬁ—ir
mﬁ““‘

13" b3 et
N 1. b5 | Fd Y
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ation 3',

‘station 3'', not shown). The gl ue st of which a part which
fornms a group of glue spout nozzles is shown here, is arranged above
the web WL whidghdss rolled off S5 roller 1' in the directigeqnigosudeiy the
arrow. Downstream fromthe glue station 3' the web WL is supported by a
roller 5. The glue station q%éf} suspended in a fixed frame, not 10
shown, by nmeans of bars 101 and contains a glue supply tube 100, which
| eads to a distribution chanber 102. The di stribution chanmber 102 is
provided with a hori zont al series of outlets, not shown, which connect
to separate gl ue supply channels 105 feeding glue fromthe chanber 102
15 to glue spout nozzles 4', which are fornmed in_the glue bl ock 103,
which is attached in such a way onto the cham ber;/ ™02 by neans of
screw bolts that no glue can | eak out.gg ;

~ Ll




"On the top side of the glue chanber 102 there are closi ng' 20 screws 104,

Wi th which the passage opening of the chanber 102 to-
105 concerned can be opéned or .

- shown, 35 in the Mgteodt foronfStmimhi eh baneyegubaskaphe stppsy _whiRhessgre
of the gl ue i
PCT/NL96/0001

10 .

15

20

25

30

of the web WL -abuts the spout pogzle openijnds with slight pressure.
Upstream from there the gl bef sO& UAN 1997pricfi ded with a 11 xed st-éel bar
108 for _. gAMENDED [CLAEMS2r pep al ong the sgoy the 30.
contact- pressure as mnimal as possi bre. Trulﬂwmﬂmmwnﬂmow ded
wth an angul ar velocity meterl. 120 and a sugpty fretler M123. The data of
both of these is @ -delivered via data line 122 to control neans, not

%u&%%@ﬁ%§ef59 tggiﬁgdalﬂcluded 1nv{)96n§néycomb panel for

example, wherein webs or plates of deformable mat&rial, in
particular cellulese materlal such as, for example, paper

or cardboard, are provided with continuously or otherwise

extendlng glue strlps, whereln, for every two plates to be

~mounted onto each another, said plates pOSSlbly originat-
.ing- from webs, these glue strlps are disposed in a lat-

erally regularly mutually staggered manner on faces there-

of haVLng the same orlentatlon ‘and wherein the plates are

pressed onto each-ether in order to allow—them to adher to

“each other locally, wherein the glue strlps are applied by

means of glue spout nozzles,u_character}ged. in that the
glue strips are each built up of two'glue‘tracks which" are

laterally spaced and are kept spaced w1th ‘their opposing

longltudlnal edges at a dlstance in the order of magnltude

. of the desired adhering side of a honeycomb cell. _

2.'Method'according to claim 1, wherein the'glue-tracks'of
a glue Strio ‘are ‘spaced at a lateral intermediate
1nterspac1ng in the order of magnltude of the width of the

glue tracks.

T 3. Method according to any one of the preceding claims,

wherein the thickness of the glue tracks in a lateral
direction is'approximatelyjz to 4 mm.

| 4, Method accordlng to any one of the precedlng clalms,

wherein the distance between two laterally adjacent glue

_tracks, of which the one is laid on the one plate and the

other on the plate to be;arranged-thereon,_et‘leést_alﬁost
corresponds to-the desired bridging side of a” honeycomb

| osed. Because of thi#, 48 SEEFAS BEEN

be made to the . width of thp. d ' 'i?ﬂm bei ng pr cesseEPLAGED The
web WL i's pushed up sonewhat - bl.:P%h ﬂw E

do that the top surrace —

cell. . | ' . ' _—
This Sheet Has Been Re;
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- 10 -~ f t.he g;Q”ps

shown. E tain 16 glue spout. nozzl es ant tis 8a fith
of 420 rﬁﬁlmﬂmwmﬁmwu“de the glue group shown in fi ure %Elj;\ié%)%égel

Wi th a corneftibn M1F wi*th vaI ve 111, on-td which a t1 tor—a-—ckeanifig

"agent can be conpect ed. AF/ FL CLAI VB 1 Met hod for

~The glue station 3 is conposed of a number_q

forning a hofeycdRB2ERSPE] F&ﬁ'eusﬁmlfé’ﬁ igerforming the method according

5

25

30

to any one of tbe preceding claims, comprlsx.ng an glue

station located above the plates for use in the hor rnsvcomb

- cell with a Ser tes of -glue. spout nozzles arrangeca diat-

erally adjacen one another and —a prlmary glue supply'

means therefor, in which the glue spout nozzles are con-

nected to the - prlmary glue supply means .in groups via

: secondary g’lue supply means, in which the secoadary glue

supply means are_ provided with selectively operable valves |

for passing glue or otherw:.se, in which the primary glue

supply mearis 1s preferably prov:Lded with a- selectlvely'

operable glue pressure regulator

6. Apparatus accord'ing to .' claim 5, further comprising

.means for -measuring the velocity of the plates carried

past the glue station, wherein the glue pressure regulator

"is operable in response to the measuring data of. the.

velocity measurlng means

. 7. Apparatus according to “claim 5 or 6, in which within
each group of glue spout nozzles the_’ glue spout nozzles
_are connected to the seco'ndary glue supply means via
tertiary glue supply means, in which the tertiary glue
supply means are- formed as a ‘series of glue' su'oply tubes,
which are parallely arranged and are at least almost of

mutual ly equal dlmens ions.

- 8. Honeycomb core formed by a number of strips of deforma-
ble material, such as ‘for example paper or cardboard
adhered to one another by glue, wherein glue has only been
applied at the location of_" the corners of the honeycomb

. cells.

REPLACEMENT SHEET
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e
suitable for being included in a honeyconb panel for exanple mhereln

wehs or pl aﬂmm\\“mum m‘“m fior mabl e mat eri al , ffi—F | ose
mat eri al npl e, paper or caf dbgas qvi ded
with =~ contl anoust or .etherw se exltendl ng glue s for
every two plates to be mount ed ont o each anot her, shiR# 3l bl y
originating fenmIMebs, these glue strips are di sposed Tatratera |y
regularly mutually staggered 10 manner on faces thereof havi ng t he sane _
orientation and wherein the plates are pressed onto each other in order
to allow themto adher to each other locally, wherein the glue strips

are applied L. oMetbodf fue fg@mnqnazheaaYCOMhaMQeer |¢mcb) nwhizh tie
gl ue strips (s'Sincé’ﬂriearfozea :

| ateral ly spated , careet— ¥
i .'E: e1S tde(m: t I‘t@)deefr@emlrmable

edges at C

C\Erl ng SIt de qﬁa@eﬂmycqmb ﬁ&kticulaﬁ %eﬂl%ﬂm apgLeLL AT téhﬁ a1, for
erein

i nt er medi exa SRSL (04T py Sar@boRzds, JoATer REaVERd of wiigh

wi dth (b3, batg)nt:ﬁnmdaes:gygert chhlexwise? et erdimp dgiae oetivigst,0 wiierong, of

the preceding T 1 R T e A T T

~glate.". possibly or:.g:.nat:.ng from webs, these glue strips
are disposed in a laterally regularly mutually staggered

10 manner on faces thereof having the same orientation and
wherein the plates are pressed onto each other in order to
allow them to adher to each other locally, wherein the
glue strips are applied by means of glue spout nozzles,
characterized im that the glue strips (30, 31) are each

15 built up of two glue tracks which are laterally spaced and
are kept spaced with their opposing longitudinal edges at
a_ distance in the order of magnitude of the degired ad-
hering side of a honeycomb cell.

20 2. Method according to claim 1, wherein the glue tracks of
2 glue strip (30, 31) are spaced at a laterxal intermediate _
interspacing (b4, b4‘) in the order of magnitude of the
width (b3, b3’) of the glue tracks. K

25 3. Method according to any one of the preceding claims,
whezein the thickness (b3, b3’) of the glue tracks in a
lateral direction is approximately 2 to 4 mm,

4. Method according to any one of the preceding claims,
30 wherein the distance between two laterally adjacent glue
tracks, of which the one is laid on the one plate (W2) and
the other on the plate (Wl) to be arranged thereon, at
least almost corresponds to the desired bridging side of a

——




4. Met.hod accor,di : one of the preceding clains, 30 wherein the
di stance betmei ﬂ hﬂ mﬂ uuﬂadjacent gl ue trj ch the one is
laid on the on the other on th @E@tﬂ,ﬁ%@h t

arranged thereon, at - |east al nbst corresponds tjb the deS|re 11'dgi ng
side of a 12 12 h h?WGO&bBQ#wﬂ; 5.
Appar at us fOL_QEEZEﬂﬂépﬁﬁﬁﬂnnlng the method accor I of the

preceding clainms, conprising an glue 5 station (3') Iocated above

plates for usg in a serle lue, s out pzzles
(4") ar r angéd e pl éih%ﬁ rding
supply rreans ;_O(anst henef cusf rthevvfp:oét:édﬁa'lggl u&a&gsl,lt compmgiz@ alne glue
connect ed k
supply neans T
provi ded wit

ot herw se, 'narranggachaEE@aRl&”&HMa&b%@ %Mﬁpﬁhdﬂﬁﬂﬁ5dﬁuxa éf&ﬁﬁfﬁ%ﬁf@ﬁy
provided wit supply meansy ?Peramtehe%euﬁﬂr e%.%m g:hich the glue spout
nozzles are connected to the primary glue supply means in
10 groups via gecondary glue supply means (102), in which the
secondary glue supply means are provided with selectively
operable wvalves (104) for passing glue or otherwise, in
which the primary glue supply means (100) is preferably
provided with a selectively operable glue pressure
15 regulator.

6. Apparatus according to claim 5, further comprising
means (120) for measuring the wvelocity of the plates
carried past the glue station (3’), wherein the glue

20 'pressure regulator is operable in response to the
measuring data of the velocity measuring means.

7. Apparatus according to claim 5 or 6, in which within
each group of glue spout nozzles (4‘) the glue spout
25 nozzles are connected to the secondary glue supply means
(102) via tertiarxry glue supply means (105), in which the
textia lue s me formed 8 series of glue
supply tubes, which are parallely arranged and are at
least almost of mutually equal dimensions.
8. Honeycomb corxe formed by a number of strips of deforma-
ble material, such as for example paper' or cardboard,
adhered to one another by glue, wherein glue has only been
applied at the location of the corners of the honeycomb
35 cells.
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6. Appar at us accord| ng to cl a| m 5,

further_—tpmgupﬂq d-p

:"gi ue statlon (3 ), vvherel n the gI ue 20 pressure regul ator is gparabl in /
response to the measuring data of the velocity neasuring "_" ",‘ Ty
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or plates of deformable material, in particular cellulose material such a3, for example, paper or cardboard, are provided with continuously
' ammmwmmmmmwumm»mm said plates possibly originating from webs,
are disposed in a laterally regularly mutually staggered manner on faces thereof having the same orientation and wherein the plates are
pressed onto each other in order to allow them to adher to each other Jocally, in which the glue strips arc applied with the help of glue
spout nozzles.
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