METHOD OF FORM NG SI NGLE FACE CORRUGATED BOARD
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Sheets of single faced corrugated paper board can be bonded together to form

multilayer corrugated paper boards of various thickness and strength. One reason
for the wide use of such paper board is its relatively-light weight, rigidity and

strength.

Single faced corrugated paper board is made by bonding a fluted sheet, typically of
corrugating medium (generally recycled paper) paper, onto a liner sheet. The liner

sheet is typically Kraft paper although other materials may be used.

In a conventional machine for producing single faced fluted paper board, the fluted
sheet is formed by passing a sheet of paper between two corrugating rollers. The
two rollers are arranged such that there is an inter-meshing of the teeth at the
periphery of each roller. A sheet of paper is fed between the teeth of the rollers
which forces the paper into flutes as the teeth of the rollers intermesh. The fluted
sheet is held in contact with the teeth on the periphery of one of the corrugating
rollers, typically by a vacuum formed within the corrugating cylinder, at least until

the liner is added.
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sheet of liner paper is typically pressed onto the

crests by a snooth roller so as to bond the liner with

the fluted paper to forma single faced corrugated (or

f | Hdieg pf adnssiye ipaprligfte e ¢rasts @f therflutesi te bgpd thesliner to the fluted

the requirenent. to maintain contact, between th

shRRerafPhertor lingiepanss s Weics! vc%ﬁedtqw%r ests E)S ﬁcf"l"&ol‘ roller

be f or ped. several seconds. o

o s frafone 5 i 66 B8 RN el B SRR el pitftRted (or

th I n be reduced by raising the tenperature

duﬁﬁgaqﬁﬁg?bondlng process and by applying pressure to

the join between the crest and the |liner. High

Pr ASimiting f§$t8|aimtl'u§ pFOUEED R the WeRfrehenl@ahaihtifh CoHtA BREween the
over which the fluted paper and |iner paper nove,

r aflutbd Shdet @ndl iR ot isaffielent fife PREBond s BeFdimed. This time can
operating tenperatures for the corrugating rollers can

bebersewenal s26éhds. or Rsnges at moraaihrdoen @pfperatdres @ntipeegsarest

between the Iiner and each crest by a pressure roller

ar Haweed, the tipressam bishredlicetthy mipingthe terhpergtune duringsthe bonding

As the contact tine between the pressure roller and

c oProgeRst ansgpyr anpling preRswi tothedaintiebwaan ihe greshaed the;liger.

relatively short, high pressures are generally

requi red to si nlflcantl speed up the bq

pr @Eﬁesswet $e 'Hu'%c?'W'Q" USSF F%h%%ﬁ%?y"(‘ﬁ%fétqvgbwb'ﬂ}éhe fluted
ure t he bondin R Fe q duced Ho |

PEFMeVe 25Ny the, "b‘?/ﬁr?]ﬂ’%? & 8RRy 'ypica

pr e

pr%@E#é&dq%@wﬁggw%oﬁté\eﬁé%% RGBS p NS oo €.

pressure exerted by the pressure roller can dlstort

t herRatecaf e dppRaiPtoU4ne jdittide¥veen the liner and each crest by a pressure
roller arranged to press the liner against the glued crest. As the contact time
between the pressure roller and corrugating roller (which holds the fluted sheet) is .
relatively short, high pressures are generally required to significantly speed up the

bonding process.

With this type of arrangement (heating plus high pressure) the bonding time can be
reduced to a few hundredths of'a second, allowing high speed production of single
faced paper board. However, one problem with this arrangement is that the high
pressure exerted by the preésure roller can distort the paper and leave unsightly

" marks on the surface of the liner paper, reducing its value.

In some machines other devices, such as endless belts, are used to press the liner .
and fluted sheets together as they move around the corrugating roller. This

extends the period of time pressure is applied, and therefore lower pressures can
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introduces the need for boilers, pipe work, and housing to ensure containment of

the steam at all tirhes. There is a need for additional safety measures to ensure

that the steam is produced and managed correctly and that the heat produced does

not provide a safety hazard during operation of the machine. Typically a heating
engineer is required to operate the boiler and maintain the heating system, adding
the cost of additional skilled labour, as well as potentially stopping production if

such an engineer is not available.

The addition of a high pressure steam system to the basic elements of the machine
inevitably leads to an increase in the size of the machine and therefore the space
required for operation of the machine. The requirement for more space adds to the

operating costs for production of the single faced fluted board.
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can cause problens during storage when rolled, as

neTigh§stEad BAheSVRESan dlsdlg&ltfamkferred to the surface of the device applying
the pressure (eg, roller or belt) requiring the surface of the device to be continually
cleaned. Some adhesive can be transferred to the outer surface of the liner, which
can cause problems during storage when rolled, as neighbouring sheets can stick
together making the product unusable. Further, the adhesive can mark the
surface, adversely affecting the appearance and reducing value of the corrugated

board.

A further disadvantage with conventional machines is that typically the feed rollers
used to feed the paper (both to be fluted and used as a liner) onto the corrugating

V rollers, and the corrugating rollers, are heated in order to dry out the paper prior to
addition of the adhesive. This is to reduce the moisture content of the paper and to
produce a rapid bonding time. The production of high pressure steam to heat the

corrugating rollers and to pre-heat the paper can require a significant amount of
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may, under varying jurisdictions,
general knowledge in the art in New Zealand or in any other country.

It is acknowledged that the term ‘comprise’ may, under varying jurisdictions, be
attributed with either an exclusive or an inclusive meaning. For the purpose of this
specification, and uhless otherwise noted, the term ‘comprise’ shall have an
inclusive meaning - i.e. that it will be taken to mean an inclusion of not only the
listed components it directly references,-but also other non-specified components
or elements. This rationale will also be used when the term ‘comprised’ or

‘comprising' is used in relation to one or more steps in a method or process.

Further aspects and advantages of the present invention will become apparent

from the ensuing description which is given by way of example only.
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corrugated sheet material using an automated process
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preferred enbodi nent the sheet material is Kraft
paper. Kraft paper is conmmonly used in the formation
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invention and reference throughout this specification to sheet material being Kraft

paper only should not be seen as limiting.

For example, the corrugated sheet material may be made from: thin metal such as
aluminium; recycled paper (in a form commonly referred to as a corrugating

medium); and some plastics.

The liner may also be made from a variety of sheet materials including but not
limited to: clay coated art paper (which may be pre-printed), glassen paper, as well

as some plastics.

Reference to a substantially planar sheet material should be understood to refer to
a sheet or web having a substantially flat surface, in which lies with a single plane a

plane (at least when viewed with the naked eye).

In contrast a corrugated sheet material should be understood to refer to a sheet or

web in which the surface is configured into a series of alternating crests and
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An advantage of forming flutes having a substantially triangular section is that it is

relatively simple to form using conventionally formed teeth on the corrugating rolls.

Furthermore triangular shaped flutes may have added strength in comparison to
some of the other shapes, particular against compression along the length of a

flute.

The adhesive used to bond a liner to the crests of a fluted sheet, where the liner

and the fluted sheet are formed from Kraft paper, is typically a water-based glue.

In the first step of the present invention water-based glue is applied in discrete
amounts to contact points of the corrugated or fluted sheet material. In other
words, the adhesive is applied in individually distinct amounts which are spaced

apart across each crest of the fluted sheet.
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Thé preferred size of the droplet may depend on a number of factors, including the
nature of the fluted paper and Iinér and the type of adhesive used. However, in all
cases the droplet size should be small enough that the droplet substantially retains
its form and does not collapse under its own weight. This is important as the
relatively high volume to surface area (in comparison say to a strip or line of
adhesive) reduces the rate of evaporation of moisture from the droplet, thus
extending the time available for the droplet of adhesive to wet and penetrate the

crest of the fluted paper and the liner prior to the adhesive drying out.

A preferred droplet size is in the order of 0.5mm®. The preferred gap between
droplets is calculated by ascertaining the desired adhesive thickness when spread
and placing the droplets apart so when the spread droplets reach that thickness

they just meet each other.
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surface area) would dry out in a relatively short time and may not be able to
wet the liner in order to form a bond. With some adhesives it may be
possible for droplets to remain exposed on the crests of the fluted paper for
several minutes, for example if the machine is stopped for a short period of
time, and still be able to wet the liner and form a bond when the machine is
restarted. This may not be possible if the adhesive is applied in other forms,

such as in a strip.

Preferably the droplets are spaced apart such that, when the liner is pressed
against the crest of the fluted paper, the droplets spread to form a substantially
continuous thread of adhesive between the liner and the crest. The thread formed
by compressing the spaced apart droplets may result in a substantially finer line of
adhesive than that in conventional methods where the strip is applied by a smooth
roller pressing against the crest. This arrangement results in an effective,
continuous bond being formed along the crest with a significantly reduced amount

of adhesive used in comparison with conventional methods.
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boar d vvitquth t he ggﬁl |cation of heat - i.e.,

sulbgbe[APPieT DresPurgR BN IRSS Bsner at ure - say 50C - 3Q0C.

At anbi ent tenperature the bonding period may vary as

e e e e R
il e Mokl S8 N b0, BORSRES e

?D&étﬁ{a‘ﬂioﬂ @fhpehadrelif thetdtabCst 18be@ MRS, ¥BcPhn hilfesVeSPEUM not be
invention is
desirable for use with the present invention. Suitable adhesives that can set rapidly
at room temperature, and has the required strength are discussed later on in this

specification.

It is of significant advantage of the present invention that it enables the board to
produce without the application of heat. As discussed further in the specification,
this removes the need for expensive machinery and energy requirements. It
should be appreciated that it is the recognition that the application of discrete
amounts of adhesive enables the significant advantage to be achieved through

shorter bonding time at ambient temperatures.

In the second step of the method according to the present invention the liner is
pressed against the fluted sheet for a time sufficient to allow a bond to form. This

may be achieved by a variety of means.
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i mportant. As noted in the Background Art, starch
based adhesives require a activation tenperature in
wotheyoiseer of 15Q0C. Thus, such an adhesi ve we@dTeNZ2009/000085
be desirable for use with the present invention.
Sui t abl e adhesives that can set rapidly at room
terrperature and has the requi red strength are
i scuss eC|f|cat|on

A predsirae SribeieRanG Pl aE et et asarst e Rizported
e e boar uce without the application

S %93?’.3’ aRgn%?réeqﬂ%%didsp bﬁ'ﬂt her in the speci prcati on,
this renoves the need for expensive machi nery and

en?ﬁ%lﬁxérﬁ&l\‘ bf 58B&Ure op A tllnéﬂfb%rgs a R§teacf'll$é(?ghéel? B% ubd of a

e recognitron t att eaplc I on di scre
anptBioche® bndBESEIY & WAPKHOWN ih ke St GRE tHCatiiprAcht 3 B8 96 need
to be achieved through shorter bonding tinme at anbient
t eApseadisdussed Infuithe geggiond step of the net hod
according to the present invention the liner is
pressed against the fluted sheet for a tinme sufficient
t o Thé pmssareboayibe edjiistedto béat onpust bedowcthe evaednioy peiessure that
variety of neans.In a preferred enbodi nent the pl anar
shean b¢ sppliedyvtheubdripining thecpaper (linguandifided papasy). £xcessive
tensi oned endl ess belt. The exertion of pressure on a
| i REssyrg ogp daad ﬁotcr%?@mgrmd/ca tearinge theneaperyyhe S@axippurg pressure

t ensji oned end| ess eIt [ h
| nBAGGEN feRERInepTBS SisteRA o abior 06 ies et bda Pape ™

further detail. The pressure may be adjusted to be at,
ol ¥ i S 7 MACM REARSHL e K BB P Ry pge ot

pa%%&ﬁ-)ant%%%ﬁéﬁ e pressure can Iead_to creasing
an

or tearing of the paper. The nmaxi mum pressure will -
vary depending on the material used for the liner and

f | whedpPRBAY has found that using an endless belt tensioned to hold the liner firmly
against the crests without damaging the !iner, and with suitable commercially
available adhesive, the liner ahd fluted sheet need to be pressed togetﬁer for a
period (pressing time) longer than about two seconds at room temperature to

ensure the liner and fluted board form a good bond.

Typically, for pressing times less than around two seconds, or if the pressure
between the sheets is too little, a single faced corrugated board will not be formed.
In such cases, the tension in the corrugated sheet is sufficient to break the bond,

. so that the liner comes away from the fluted sheet.

For practical purposes at room temperature holding times between two seconds
and four seconds are desirable, with a pressing time of around three seconds being
preferred. Pressing times greater than four seconds may be used, but are not
preferred as such times may significantly reduce the production rate of single face

corrugated board.
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In a preferred enbodi nent the sheet materials are held

together for a period not |ess than two seconds. The
woappdisent has found that using an endl ess belpCT/NZ2009/000085

tensioned to hold the liner firmy against the crests

wi t hout damaging the liner, and with suitable

comercially avail abl e adhesive, the |iner and fluted

sheet need to be pressed tog&%her for

(PR BLsoig i) oieBres s G anGeoneEhan tha grieved

= B Ss Bt hpBRants ioBrhe e & fepbhalon 6 flfghature
i f . .

2181 floh ERsSTRPitfyeBF. s acdftaBt SPAY ehectit BEERphIE nat t may

Wi bdafiQd q gﬁ&r Sfaghgid féc? ‘éﬁﬁu%ﬁé@ Bo%r‘dtb? ah @RS A5bIk Patk A€ room

corrugat eet 1S sufficient to break the bond, so

t hapehfturel Mis (SrBWBEs heaadvhntage bhg pfdces€ dnd BsdratuEWhich may
practical purposes at roomtenperature holding tines

beprodede single Seditigated boatd atseredict’] cstanemi 4 edfe and

Wth a pressing tine of around three seconds bei ng
prefvirmnmedntaPiriesdly ntaninenes greater than four seconds

may be used, but are not preferred as such tinmes my
si%ni ficantly reduce the production rate of single

f athe pventoeansigdersoie gombinadiar phie diseeete ppplicatier ot 3rhesive
seconds is significantly slower than that achieved b¥1,
soffepists With af incragsed Reldinglimsu@s cormparrsido gpnyentional machines)

nbination. of high t t d hi gh .
oAl =n Siheypdh Pa s I e B R ORMERER | < ¢ ha

it may produce quantities of single face corrugated

bolﬂrad%ggerrt%ﬁ ee%‘b%%% Itr‘:r‘e 5@{e%iv%tis E%qért-bﬁaggg %gsgglgls?o&g&kaﬁning

provi advantage Of a process a

Is single face corrugated board at a
r i PR

cost n a safe and environnental friendly
manner .

A water-based adhesive containing vinyl acetate copolymer in dispersion may be
preferred as, under normal use, it is a non-hazardous substance, and therefore can

be used safely provided normal ventilation is provided.

Vinyl acetate copolymer dispersions can be relatively quick' setting at room
temperature and do not require a high activation temperature — unlikevstarch based
vglues. They have a low viscosity, good édhesion and a long open time. A
relatively low viscosity is required to allow the adhesive to flow readily, (e.g., when
being transferred from an applicator to the fluted sheet) while a good adhesion

provides the ability to adhere quickly to a surface.

The open time is a measure of the time, under normal temperature and pressure,
that the adhesive can have an exposed surface before it loses its ability to wet the
opposing surface and penetrate into the opposing surface fibres. This wetting and

penetration is required to form an effective bond between the fluted paper and the
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The inventor considers the conmbination of the discrete
application of adhesive droplets with an increased
wombglissgnt i e (as conpared to conventional na@EUIERD09/000085

enabl e an adhesive to be used that can set at room
tenperature. In a preferred enbodi nent the adhesive is
a wat er - based di spersion containing vinyl acet ate

ol ymer. A water-based adhesive containing viny

el é‘"cﬁﬂbéﬁ'y%?w% ad@'@b‘@%'ioﬂﬁ opgw time '%P@f%fqde%ﬁ tBQ adhesive
under normal use, it is %gnon hazar dous subst ance

t hE1R¥{89PeR i thseAtmesrhese farspms g BERY 1 gPRigation to the ties.

vent| lation is provided. Vinyl acetate copol yner

C ePBTRabREe Sbe i ApRtdt 201 SN & vt Aceiils BbpfiRa supplied
gfﬁﬁﬁﬂ&éi INew zéﬁ?édc}éﬁmggé“ $he anfggnﬂ#ééefﬁundmghaﬁé%rﬁzg1 29W

Vi 'scosity, goo €si on a long open 't

r ehad fh‘é‘?leduu*é&‘%é(:’o&?}p%ha YorigSopeRitie r%@uﬁ&:l o Lewwith the present
adhesive to flow readily, "(e.g., when being

t 1 ARShtRINT Fbr Eké}ﬁplanA@mthﬂ zwzgwc:watsfaanédoultﬁm thé eftigk 2100-2200
whil e a good adhesion provides the ability to adhere
quinCika.$ dnd ah cpehftiameeof bElweeen® 6 té i mindts. How®as Lt 8 enlvisaged that
the tinme, under normal tenperature and pressure, that

t hethadadisisives baving sintlaa propepiies ewhysalsd be esdxkf ore it

| oses its ability to wet the opposing surface and

penetrate into the opposing surface fibres. This

wetPpiigg aR@dpesive fsa'pﬁaﬁ Adgesinl 49188V in greplet form to the crest of a
effecti ve bond between the fl uted paper and theli

Anﬂ‘]‘cé{ﬁﬁ ég?‘?}earfga’?/ieﬁﬂn%a :"e?faﬁqav‘e# Shel %‘nﬁ f?fpﬁé’ﬂu'fq $eto gorm a bond
S the Pt d S a0 IR, Prokices 3 PRl BLeipaioans agyastages
f l 8\5e$§he Eﬁo%fag{ 8”? gé Plgr "?Iqé]%%ih % rh%y @Qﬂgéd l’% &tr%c%gs}r?g?ev\[ace

a vinyl acet yrer sup

SR o PPl 1SS s
3 ORELRBRR tHd EBRrugBENY foRtSlof @rind St ¥l thE siraf BEEE8Mtigated board.

This may translate into a significant reduction in energy use and hence lower the

production cost of the paper board.

According to another aspect of the present invention there is an applicator for

applying adhesive in a discrete amount, including
aroller

characterised in that

the outer surface of the roller has a contoured surface.

~ The contoured surface can come in a number of forms and in one embodiment
they may be dimpled or an irregular surface. In some embodiments the surface

may be in the form of a U-shaped groove.
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i nvention. For exanple, Adhesin(tn) Z9129W has a
viscosity in the range 2100-2200 m Pa. S and an open
wd 100®1086420et ween 0.5 to 1 minute. However, it BCI/NZ2009/000085
envi saged that other adhesives having siml ar
properties may al so be used. Applying an adhesive
(such as Adhesin(tm Z9129W in droplet formto the
crest of a fluted sheet, and pressing a |iner against
{ Hrelaratly however, e caniuted iies 5 18 thciolm 9606 epTgaions
and |liner, provides a nunber of

si@ﬂ]"?'?i%ﬁ? 3T XG4 over the prior art. In

particul ar, the nethod may be used to produce single

f"’\’i&fefe%%&‘c%“cgﬁu Qc?éur?% sﬂo b He%%?s?&&?ﬁé%f&?o a §fdte

resu ere 1s O nee eatl n corrugating

[ OblrtePhdlé Kbk &%Fes@aﬁch@ou.ﬁthggl e face corrugat ed

boar d Is may translate into a significant reduction
in energy use and hence | ower the production cost of

t A apeRfrel @AibDJInAEHE Biedéragts (andatrlighe) arrsqubstantidllytgaeallel and
present invention there is an applicator for applying

adhesridvaroumd thediirsomsrencenad tinet rollemcl udi ng a rol | er

characterised in that the outer surface of the roller

has a contoured surface. The contoured surface can

cdna preferred @mhodinagnt the erestaferm aspiral enbodi ment t hey

may be dinpled or an irregular surface. In sone

enbodi ments the surface may be in the formo

U-A ReliRsPl Gresty @apPe femes AFraRSIES BpriacerRS t'aeom'%ruweraakmg a spiral

surface f fine co o

;i e e aw'*a&esoaﬂﬁr oyt 8 SR EraEiEL (o giing a (non-taperea)
corrugat

s vggﬁ ?% p@%%gtc' gpg:r?\l/vg@rega dr%%ib? gg%tnv%lf eer t%h%cﬁlne into .
a smooth surface of a roller. This may reduce the cost of forming an applicator in

comparison with other types or arrangements of crests.
In other embodiments the crests may form concentric circles.

Preferably the crests and troughs may be formed by cutting (or otherwise shaping)
a ‘V’ or square shaped groove in the surface of the applicator. The actual shape of
the groove is not critical, but a 'V’ shaped groove is preferred as it is relatively

easily cut into a smooth cylindrical surface.

In use, adhesive may be supplied to the applicator by a smooth surface pick-up

roller.

For example, spray nozzles may be used or an air blade that passes through a

trough.

In an embodiment that has a pick up roller, the pick-up roller is mounted adjacent to

an adhesive bath such that as the pick-up roller rotates its outer surface is coated
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In a preferred enbodi nent the crests (and troughs) are

substantially parallel and extend around the
watoogusber ence of the roller. In a preferred adionznesnsoooss

the crests forma spiral. A series of crests may be

formed across the surface of the roller by making a

spiral cut around the surface of the roller in a

sim lar manner to form ng a (non-tapered) screw

t WiELeAheAVEpi ral cut, or screw thread, may be

rel atlvely easy to machine into a smooth surface of a

ggt)lele%)zﬂ cato 'ﬁ rF%é’un_E) gﬂl}dghgrn ! gﬂg?tqg ﬁienrg Ir:k {J@ E)cglgpgucw}hat the crests of

{
tﬁéggﬁli@mr?%ér?{en f@%\ﬁ%@%}d with gfe:%{ﬁaﬁgggﬂb ek -L§1 rtohgr. In this way

crest ric

c reﬁﬁ%&v@‘@lréﬁsﬁ#ﬂiﬁrdmﬂwebﬁjrfa@é BEhePickcup Fdll@ﬁn{d?the grooves in the

ot herw se shaping) a 'V or square shaped groove in the

S Wuirfae& oPthe lEpplictiedt, WRIRIItE or Ab @dR&divbeindIaptieaito tHercrests of the
groove is not critical, but a 'V shaped groove is

praiplicated as it is rel atlvely easily cut into a snooth
cylindrical surface. In use, adhesive nay be supplied

to the applicator by a snooth surface pick-up roller.
Forhesgamipateeersihepjckupriollersandetie inelleq thad fasms gpartf thepappiieator
t hat passes through a trough. |In an enbodi nent that
ha(i?t%f”}ﬁn%h@ﬁ”}%mg%frgmq%"%PEWJ@Gp roller is mounted

adJ acent to an adhesive bath such that as the p| ck-up

ahnesShoutingiel e sanigalbe 3% 316 ﬁtaaéihevcﬁr?tﬁg% plipgior make
t t
Pl S e 485 B
Pl A e T PR AT 0o
Or QPM4ES ab R cbRfacts the pick-up roller, and then deposits the adhesive as droplets

onto the crests of the fluted sheet.

The amount of adhesive for each droplet may be determined by the size (width and
depth) of each groove, while the separation of the droplets may be determined by

the separation of adjacent grooves.

It should be appreciated that the groove should be sufficiently shallow to avoid to
much glue being deposited onto the paper. In a preferred embodiment, the depth
of the groove is only 0.5 mm and width of the groove is only in the order of 1mm.

This may of course vary in according to the requirements of the invention.
In a preferred embodiment the crest may take the form of a sharp edge.

Preferably, the ‘\V’-shaped grooves are arranged such that each groove abuts the
adjacent grooves to form a sharp edge so that a section through a series of

grooves forms a continuous zigzag pattern. This arrangement may providé the

15



surface of the applicator, with little or no adhesive
being applied to the crests of the applicator. The gap

wombaveseu2t he pick up roller and the roller thatcTiamo®/00008s
part of the applicator determ nes the amount of gl ue
bei ng applied. The nounting of the applicator is also
such that the crests of the applicator make firm

contact with the crests of the fluted sheet on the

c oG4 saparasion belyaen W%"h‘?@&'ﬁﬁ‘e‘fﬂgrﬁ g ‘f"ﬁ'g‘ & Sacn groove).
applicator rotates it picks up adhesive in the grooves

on its surf [ s th i ck- ol Ler..

Cnit s S e ofimehdfr RSl inay e tatdRelich nEinief Bfe the
of ive for each

drd ﬁ?tﬁdﬁa%%geeéﬁgﬂsr nr?%-g E%} %E@%g Q@Ig ?g&?\%& dt h and

depth) of each groove, while the separation of the

dr Ap¢sbifg W@ﬁn&ﬁe%?@étrﬂlf RROpra¥eritit ehetinthatd Ribrélided a machine
adj acent grooves. [t should be appreciated that the

gr fop vieakigaingle Beed dbirigHtenbbatd By dohding taccorugatddishesiLmdterial
gl ue bei ng deposited onto the paper. In a preferred
enbadngremd or mbe adegts bntofa substaptielyvpana sheely the. Hachimaaindluding
wi dth of the groove is only in the order of 1nm This

may of course vary in according to the requirenents of

t han ppRlisatar éanfigurecitopplyaadhesive imerihrast of the earaigategheet
take the formof a sharp edge. Preferably, the :
 vmalgiigh@@dgr ooves are arranged such that each groove
abuts the adjacent grooves to forma sharp edge so

o AbrehabE oM P Bk Bhs RS o o R b e
pr 93’+-&%téd€rﬁgieﬁ5mm separation between adj acent '
dr 0p S

or a given width of each groove). In sone
ot her enbodi nents the crests may have a flat section,

I nedrhehs&Pmanithe separation of the droplets may be
correspondi ngly | arger.

the applicator is configured to apply adhesive in discrete amounts to the crest of
. the corrugated sheet material and the pressing mechanism is configured to press

the liner sheet against the crest until a bond is formed between them.

A machine for making single face corrugated board according to the present

. invention has many features in common with some prior art machines. In particular
a fluted sheet is formed by passing a sheet material between the intermeshed teeth
of first and second corrugating rolls. The fluted sheet is held against the second
corrugating roll, which typically has a larger diameter than the first corrugating roll,

by a vacuum created inside the second corrugating roll.

As/ the second corrugating roll rotates the fluted paper passes an applicator where

adhesive is applied to the crests of the fluted sheet.
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Accordi ng to another aspect of the present invention

there is provided a nachine for nmaking single faced
woemos/ugaized board by bondi ng a corrugat ed sheatCT/NZ2009/000085

mat eri al having one or nore crests onto a

substanti ally planar sheet, the machine including an

appl i cator configured to apply adhesive to each crest

O A pea T b ST Ee arRlcgos lucen aepIdkbavig (& hogugated
| h d h
th%u'ﬁaﬁsﬁf'@%?waﬁ"?/és?’8&?%%&55%2 oy adhoeive ta

di screte anpbunts to the crest of the corrugated sheet

Ty &@Jﬁ eg%l'f% §J|‘1%c 'Ea?ﬁé'é&gl ns&-'"t?ﬁ WERribed %BBvé)?éJE&gighged to

press I ner eet crest unti

| Safbh %ﬂeﬁ?éﬁ’&ﬁ@s&@%eﬁosé\ambf‘Sﬂﬁt@H sKB&H NhisSis MIEShtrast to
face corrugat ed board according to the present

I NyHvEhighahMaciBey infvaEhtheSapplict 6 tyBitali HaR sSkile@ sUMdce so as
art machines. In particular a fluted sheet is forned

bytopesdda redativbly diroachstep oalinebeftastibesivé heross ther erestioé the flute.
teeth of first and second corrugating rolls. The

fluted sheet is held against the second corrugating

r olhe applicater isyrpiataily gnouatsd auciat’r‘géthecmmr@tue‘aw (msts)né the
first corrugating roll, vacuum creat ed inside the

s eRRNgatebPresy aealngt the plrestSA@‘ ﬂ@eh@ut% Ry helst prutigrsergnd

rol| rotat eﬁ, the fluted paper passes an applicator

whe 8198l Qlve i s applied to the crests of the fluted
sheet.In a preferred enbodi nent the applicator

e B e i BB ANBAER 1430 2 protess e

surface of the applicator (as described above) IS

COR{ |
SR ULl 3p e Ko RRLEicinole SIS YRRy Gtads, e ot
arranged such that the belt is held in contact with the liner as the Imer and fluted

sheet move around the periphery of the second corrugating roll.

This arrangement may be achieved by placing two end guide rollers spaced apart
around the periphery of the second corrugating roller, the spacing defining the
distance over which the belt contacts the liner. The two end guides may be
mounted so as to provide pressure (via the belt) onto the liner as it initially contacts
the fluted sheet, and again just before the single face fluted sheet is removed from

the second corrugating roll.

The belt may be tensioned by adjustment of one or more of the remaining rollers so

that the belt applies pressure to the liner to press it against the fluted sheet.

As there is no heating required, a standard rubber belt may be used, rather than
the more exotic materials used with heated rollers. Use of a standard rubber belt

may result in less damage to the surface of the liner, and hence a superior product.
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conventional machines in which the applicator
typically has a knurled surface so as to spread a
wombatdsyel y broad strip or line of adhesive a®casez2im000085s
crest of the flute. The applicator is rotatably
nount ed such that the outer surface (crests) of the
applicator press against the crests of the fluted
paper heéld on the second corrugating roll. |n a .
pr B dpereambadipantadin eﬁq'%ssﬁegég?g%% wg%a plagfigsor gynthetic
tension d endl ess belt. An endless belt may be
colPf%8red to nove around a plurality of rollers, the
rollers arranged such that the belt is held in contact

b 833 14088 988, g e e
ThiSiéds’ tﬁngﬁgseaé fim¥d R8ing HRLEIARit0Y ni2téifidudhi iadlics,

d
gui de ro S spaced apart around the periphery of the

S?@ﬁfﬂﬁbti@@bhé‘ﬁ@ﬁwéﬁ@oﬂéﬁé iRt woblh@moSB@@hif&)léiiﬂfdoﬂi/é}ﬂiohbl?heated
di st ance over which the belt contacts the liner. The

t woroeaskegui des may be nounted so as to provide
pressure (via the belt) onto the liner as it initially
contacts the fluted sheet, and again just before the
si Ingd prefearsd eénhbadindentibeendless kattos ednfigueed tolmsesseibe stieet
corrugating roll. The belt may be tensioned by
adinaterigisriegetherdaemgre than @ secordse remaining rollers so
that the belt applies pressure to the liner to press

i%@ﬁ‘agé‘rig?eﬁﬁegte‘;% RGP PEBBOFs RS RaYaNES Baess e Rbpet
t th ti. i al d with

ropisrigts BReReToss e Rahice bk ? SGertos dny Pod{t pesanas
| ess damage to the surface of the liner, and hence a

i;%ggéﬁﬂ%\ggﬁg'i;éorspﬁltltgns‘%&%rtigﬂg? %g iﬂﬁﬂﬁéuﬁé?,ethégifﬂee%ﬁerp@ fbrm a

astics o etic materi

adysHy AGRrAkl rbo® t%?ért%hmge PEhBRAhaN D @BcaIY 118 gerdral GiMe of

tenperature, is tha
around 3 seconds is preferred as this has been found to provide a reliable bond

throughout the normal range of ambient temperatures — say 5°C - 30°C.

The production rate of single face corrugated board using such a machine depends
on several factors, including the diameter of the second corrugating roll, the
percentage of the periphery of the second corrugating roll that the belt is pressed
against, and the speed of rotation of the second corrugating roll. These factors
may be varied so that pressure is applied between the liner and the fluted sheet for
the time required to form a bond at room temperature. Once a convenient
arrangement has been found, the production rate can be determined by scaling the
factors. For example, if the percentage coverage of the second corrugating roll by
the endless belt is fixed, the production rate can be varied by choosing an

appropriate diameter and speed of rotation of the second corrugating roll.
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endl ess belt may be forned using heat sensitive

materials such as plastics, synthetics and sone
worebbesst hat woul d not be suitabl e in conventrcama2009/000085

heat ed processes. In a preferred enbodi nent the

endl ess belt is configured to press the sheet

materials together for nore than 2 seconds. In a

preferred enbodi nent the endl ess belt is conf%gured to

pr B majpeadvaatage phthermathed phihemresent ivention isthah & presdes the
bout d d about 4 ds. Ge | ] i

Cebiefa B 1o 26° EPBNRASA BT AL ToH EPTRSraHe atsefs that may

t to f t | t t '

o Sehiare8e T Balabto i MBMR, O™ | moof “ar ound 3

seconds is preferred as this has been found to provide

& n&dthéUdrad W plelE YA Rtbn EﬁkﬁN{r‘ﬁE@ﬁci{;ﬁgﬂﬁiu@ﬁomiﬁﬁ phase

tenperatures - say 50C - 30Q0C. e pro tion rate

Si gthRaledWDFPWIIEIA FeflifRPdditibhhrnikat tbe applRalé iR process.
depends on several factors, including the dianmeter of

the second corrugating roll, the percentage of the
peThip featyre 4§ adHievesdyahel combinatiat ofrapplyind adHealve tdthelfleited

is pressed against, and the speed of rotation of the

s epaped ircdropletformnigliowed by piessieg trectiner sgainst the flutad isbeet until a
so that pressure is applied between the liner and the

f | bansds fareed. Applicatien of dipletsyalpne (without applying pessurg), or
roomtenperature. Once a conveni ent arrangenent has
bedRP¥iRgiadhesiveas# SR Of sh(asdn eonveptional fedeweq by
scaling the factors. For, ex le, . if the percentage .

c HERSITE HO TR Sl e R 5™ @ Honghand, B b single
belt is fixe the production rate can be varied by

crigbs Fivg aateponr g R NG e R PPt SrmBat VY oc a1 on

of the second corrugating roll.The mai n advant age of

t NgoWEleh %? cgfnb[) i tHE w6 Q%pécrt’é’% iR réf' ireB48 fdrh a bonéi may be

provi des the a Ity to form'single ce corrugate
boRtidced to' AR £5RDNES Uf RofH tethpefdtaret hat may

The ability to form single face corrugated board at room temperatures provides one

or more of the following advantages over the prior art.

. Saving in energy cost and a lower carbon footprint than conventional
methods through removing the need to heat the corrugating rolls and to dry
the paper. This removes the requirement for high pressure steam which is

very energy intensive.

. Saving in the cost of machinery. As heating is not required, there is a
significant saving in not requiring boilers, pipe work and containment for high
pressure steam. Further, as the machine is operated at room temperatures it
can be constructed from simpler and less expensive materials, such as
(without limitation) ceramics, plastics or wood. As such materials are

generally easier to form and lighter than the materials (generally hardened
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be conparable to conventional nethods. In other words,
the present invention allows the efficient production
wodoowigsgize phase corrugated board w t hout requaT/NZ2009/000085
additional heat to be applied to the process. This
feature is achieved by the conbination of applying
adhesive to the fluted paper in droplet form foll owed

by pressing the liner against the fluted sheet until a
bond | SeslbHssn capyRntiendmaehines dhatyise steaay A merninR Y be

T he” (dBePH RN ie. PR b b 9 KR gt S4 S8

pressi . may result in the tine taken to forma
bond ('ﬁ%t ”E'g%?lété formsingle face corrugated board) is
too long to be practicable commercially. However by

conbi NsAfnd RRph¥e REMBFIIDf tr{er}?p:s)tai'éms E&DdiatRfwitPhd g Infay

bond may be reduced to around seconds at room

t enper@bult ®.a hhchiadiHat taquires fees Bpadd bR cobedtional, heated
corrugated board at room tenperatures provides one or

nor e ohathieed ol | owm ng advant ages over the prior art.
Saving in energy cost and a | ower carbon footprint

t han conventi onal nethods through renoving the need to
heat tihwrevedrsatply.i Agtheonachingndperategray radme tepapssatureT theshazards
renoves the requirement for high pressure steam which

i s ver3dssediategywithraredigtion andaise ahiph Pressuregyeamare no longer
machi nery. As heating is not required, there is a

si gni fR€ERM saving in not requiring boilers, pipe work

and contai nnent for high pressure steam Further, as

const roRU BN PTAED AT er ARAh "PoLs FEREUALI B e08; 88
such a]%ggééﬂl} Mc{ érb?‘g‘%sgﬁt gr?gibniﬁ@:grﬁ@l&s%’coﬂg@ﬁbt'ioq'ﬁof%rdhesive.

wood.

Importantly a machine according to the present invention may be of a size and cost
that makes it suitable for on-site production of single face corrugated board.
Conventional heated machines are typically large, energy intensive and expensive
to construct and operate. As a consequence such machines are corhmonly
operated in centralised locations, with the single faced corrugated board, or

products made from it, transported to consumers.

The size of the machine according to the present invention is scalable, mainly
because no heating apparatus is required. Hence, a machine according to the
present invention may be of a size suitable for installation and operation on the site
of the consumer, for example to make packaging on site. This may provide
savings to the consumer, as supply would be controlled by the consumer, and

there would be no transport and handling costs from off-site production.
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generally easier to formand lighter than the
materials (generally hardenedsteel) used in

woowassfonal machi nes that use steam the naeiTnezZ208y000085

be cheaper to make and be supported by a lighter
frame, again saving on material cost. Saving in space.
Renoval of the apparatus associated with heati ng may
resul t |n a nachlne that requires | ess space than

c o RRIBRYESCRIPTION QR YRAWIICR| nes. | nmproved safety. As the
nachlne operates at room tenperature, the hazards

o+ B Baiol PR rbAe il ERed St Bl g HiTotowing
Co%&qpﬁ‘@r?%lchr%g\/ g Wéyto? Q{Erfugle B@ragﬁ v?lﬁﬁ??erer‘iééqo the -

presen I nsigni Trcant
coggs hadr @ﬂggﬁi Which:! nportantly a rrachl ne
accor ng tg ?1 resent invention may be of a size

and cost that makes it suitable for on-site production
of ngu@h e f agieovns sehbmiAtid shiradishation oY part bpélﬁlhglbqaéé?dnachme

machi nes are typically large, energy Intensive and
expensi ve t oacoindihg ticoneserdbafaeat of the\sreaentamnentjore rene
such machi nes are commonly operated in centralised
| ocations, with the single faced corrugated board, or
pr Gitwee $A madehdwsoarciose up ohithe Epplicaton pericasef ihe:machime én Figure 1
size of the machi ne according to the present invention
i s scal abl e, 2¢aPr¢ing tmenegnakodimentaithepregppdpvantian.i s
required. Hence, a machine according to the present

i nyent i be of a size sw for. |nt [ |
BB, oRae § ARG VW ShAD SR RFSN o' RIS e

to make packagin site. ihgs to
e constier 2eetding b 4e Enedinga BiE b %ﬁ?@ﬁ %e%“%e
consuner, and

Figure 3A shows a schematic side elevation of a fluted sheet with droplets of

adhesive applied to the crests;

Figure 3B shows a schematic perspective view of a fluted sheet with a line of

spaced apart droplets of adhesive along two of the crests; and

BEST MODES FOR CARRYING OUT THE INVENTION

A portion of a machine for forming single faced corrugated board is generally

shown by arrow (1) in the schematic side elevation shown in Figure 1.

A first corrugating roller (2) has teeth (2’) arranged around the periphery of the first
corrugating roller (2), the teeth (2') extending laterally across the width of the first

corrugating roller (2).

A second corrugating roller (3) has teeth (3’) around its periphery. The diameter of
the second corrugating roller (3) is substantially larger than the diameter of the first

corrugating roller (2).
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there would be no transport and handling costs from

of f-site production. BRI EF DESCRI PTI ON OF DRAW NGS
woRod/hess2aspect s of the present invention w | IpdTeczR0®/000085

apparent fromthe follow ng description which is given

by way of exanple only and with reference to the

acconpanyi ng drawi ngs in which: Figure 1 shows a

schematic side elevation of part of a single facer

e SRTugatieg BIRG (aNEris EnBERRE U A RO (PacRk e firs
gt ol BFErest MR el B R Feheng eSifugating roller
acgording to ' the present invention.

Fi @gwghﬁgﬁ%@ggaéﬁgﬂ%{%&\g@w of an edge portion of

an applicator according to one enbodi nent of the

Pr ekt éd?r‘ﬁ?gt‘;ﬂg?r;%ﬂerg(gg téfp‘bvv%PeqSQQﬁ%t@inS&HSWiéé?di?é'&{en and the

el evation o t sheet wth droplets of adhesive

apdcbfd cdrfuddiifig FIRP 13)iis POWIER t3RIRE HY\En antdtdtkWRe direction, as
perspective view of a fluted sheet with a |ine of

spiagiesteapgtiie isppditivt Yashedsinegd ve al ong two of the

crests; and BEST MODES FOR CARRYI NG OUT THE | NVENTI ON

A portion of a machine for form ng single faced

c ok plagat sfeeeboatatial, sn therfemabf § skéab whKtaft papeo(?)(is fed around the

the schematic side elevation shown in Figure 1. A

f i firstrcopugatingrolierd2} and between thedsterraeshed(teeth in thedggion of arrow
around _the periphery of the first corrugating roller _

( 2)16)-t Hhe 3ctian Rf therteethasdhen intprmgshefolds the XeafbRaparypo a series of

w dt f the first corrugating roller (2). A second
co‘?"??r}ﬁgﬂﬁoﬁﬁ arfgit?‘i?h‘iegfg)has teeth (3') around its
peri phery. The di aneter of the second corrugating

Lﬁl{qﬁléraftﬁag{arsmgy Bé tr@@)}cieﬂlgrxirggiﬁrpgs& ér{lﬂﬂeéd}% me%&eéf 90 to

150 gsm.

The second corrugating roller (3) includes open passageways (not shown) so that a
partial vacuum can be created inside the corrugating roller (3) by connecting a
vacuum pump (not shown) to one end of the corrugating roller (3). This partial
vacuum inside the second corrugating roller (3) is used to hold the fluted sheet (8)

in place against the teeth (3’) of the second corrugating roller (3).

An applicator inthe form of a glue roller (4) has an outer surface configured as a
series of crests and troughs which extend around the circumference of the roller.
The crests are formed by a spiral 'V’ shaped cut extending around and across the

surface of the glue roller (4).

Adjacent 'V’ shaped troughs (21, 22) meet at a line to form the crests (20) of the
roller (4). Each crest (20) has a sharp edge as shown in Figure 2, such that the

series of crests form a zigzag pattern in cross section.
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corrugating roller (2).The corrugating rollers (2 and

3) are arranged such that teeth (2') of the first
wocoog/ugef2i ng roller (2) internesh with the teadr/N&009/000085

of the second corrugating roller (3) in the region

i ndi cated by nunber (16). The first corrugating roller

(2) is powered to rotate in a clockw se direction and

the second corrugating roller owered to ro

i n!BolbRreler é"dm%aéaw mﬁ%ﬂﬁlowﬁ%géﬁw Wueﬁt@g roler (3),
h@%%fs‘m“f%?% Siuidng 8 Rees CoPbREsue b R - gle & e of
b B R sgmeg%%% o BBl B0 ' gisolaced o

aCkhb Uis s tﬁé‘@eéoﬁ&k@rr thB $iier )%y'?&u@taﬁe ScH { &t %Fésts (20)
tgat

paper 1nto a seri eststoforma ute

( 8df-thd ara.e*?bwefr*m)nﬂ:mgméf thecre8ie ot Hathiuaéd ¥hdedl{g) H%Rﬁﬁ rthe teeth
and ideally in'the order of 90 to 150 gsm The second

COgflthg sbddnd dorLg&ting(rdlleri(Bc! udes open passageways ( not
shown) so that a partial vacuum can be created inside

the corrugating roller (3) by connecting a vacuum punp

( ndpickhgpmolert(b) ie metatabd/ roburited oo anraxgasiubsigntialy | paralleBlp. the axis
This partial vacuuminside the second corrugating

r obfltee glug)rolies (4)s aad tsoarmggd smh thatithe sudacscef tb@pwkwp roller (5)
pl ace agai nst the teeth Sf) the second corrugating

r onpkgs firm) contact with lepehy rest pfithe a@efre'}%(@f a glue roller

(4) has an outer surface configured as a series of

ci KBl i@?gvéélggggﬁm%ﬁﬁheefgmeﬂ% 23R ZoR5aw, Jﬂ‘?e‘%?”bf) s
2 PR spth B BRChufellufribe BB il Bl 1B nRBSuitn
{1 RUR 4 3412017 2L (R rdleh (gokses! O the crests

The first corrugating rollers (2), second corrugating roller (3), the glue roller (4) and

pick-up roller (5) all have a width comparable to the width of the fluted sheet (8).

Adhesive is transferred from the surface of the pick-up roller (5) into the troughs
(21, 22) of the glue rolier (4). The adhesive is carried by the glue roller (4) as it
rotates at a peripheral speed corresponding to the corrugating roller when the glue
roller contacts a crest of the fluted paper (8) along the contact line (9), at which
point the adhesive is transferred from the troughs (21, 22) onto the crest (18) in the

form of droplets.

A schematic side elevation of a sheet of fluted paper, in which droplets (19) have
been deposited onto the crests (18), is generally indicated by arrow 17 in Figure

3A.

Figure 3B shows a schematic perspective view of a plurality of discrete droplets

(19) deposited along a crest (18) of a sheet of fluted paper.
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roller (4). Each crest (20) has a sharp edge as shown

in Figure 2, such that the series of crests forma
wozogregeattern in cross section. The gl ue rol lperr/Xzpod/®ooss

rotatably mounted al ongsi de the second corrugating

roller (3), the axis of rotation of the glue roller

(4) being substantially parallel to the axis of

rotation of the corrugating roller gﬂe The axis of
t hReTITlNg hask fuFigpee 1.jassegpa p'aeeros'ﬁe K1l PaRes inyhe form of a

* e o PSR GineRlneretnse B oy teRgpoe il srseoly

the cr sheet (8) held in the teeth
of ITKE q@é@ %ﬁeé E’??urgat ?ﬂg roller (3). Apick-up roller
(5) is rotatably nmounted on an axis substantially

Pafid ér‘?dles‘s%e‘itr(? A& heldGh pfa'& aghiHét tﬁthﬁﬁhe@igﬁ th@'%@cérﬁi

arranged such 't at t he sur ace of e pi up rol

(5&or ke@sg Foll6Mas B tRCACtivh btheaRd guiRndablidriiel hé&nd uide
roll ﬂE mf?) ﬂ‘?y ﬂ (6) contains gghesn ve |nht h)g formg
Ofen@ﬁbﬁéﬁ (L), o gSide LolersTia) oad & tdrisjonirgy rdllérg@geat erowm in the
that the outer surface of the pick-up roller (5) is
coarioedrtwi t h Adhesin(tnm) Z9129W as the pick-up roller

(5) rotates. The first corrugating rollers (2), second
corrugating roller (3), the glue roller (4) and

pi the gqparation&f tf(ea‘)rstagwdermﬂbro it &) friora dpeecapr @uide enAigoller
wi dth of the fluted sheet 2 Adhesive is transferred

f rdd determaines Wedength pver Yhidk he;?nfilﬂSP EF" (%) apRies Rrggsure to the

trou Teahesn{he

| LReD 1ty L G sepaatish pemsspRds anaoxgitan o ek g of
P SparBRe e s dn %”?%ﬁqﬁeﬁ'%g@aé@ BeiQREMBRNRY e
“M‘ra)ﬁﬁ'nuﬂ@ @n(a%)allé'ﬂlé) %atsqgl gé(j'hffér'tﬂgflﬁg):orr@cratlﬁg'r(ﬁlgr (2)

nt t esi| ve I rans err romt

A th@ gl bit& ( g{ est (18) in the formof droplets. A
schematic side el evation of a sheet of fluted paper,

in which droplets (19) have
Tension is applied to the endless belt (13) by adjusting radially (with respect to the

axis of the second corrugating roller (3)) the position of the tensioning roller (23).

In practice tension in the belt (13) is adjusted to the point where damage, typically
in the form of creasing or tearing of the liner and/or fluted paper, occurs. The
tension, is then reduced by backing off the tensioning roller (23) to the lowest
tension below this threshold where damage does not 6ccur. The amount of tension
applied to belt (13) to achieve the correct pressure of the belt (13) against the roller
(3) depends on many factors including the nature of the sheet mateﬁals used for
the liner and fluted sheets. The joining of the liner (10) to fluted paper (8) forms

corrugated board (15).

A pick (24) is located in the vicinity immediately after the guide end roller (12). The

pick (24) is used to help release the bonded single face corrugated board (15) from
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been deposited onto the crests (18), is generally

i ndicated by arrow 17 in Figure 3A. Figure 3B shows a
woenlemstic perspective view of a plurality of rITSRZ®0€000085

droplets (19) deposited along a crest (18) of a sheet

of fluted paper.Referring back to Figure 1, a second

pl anar sheet of Kraft paper in the formof a liner

d t d h
SRS AeD03 B0k B SRR AR 6 o o
(17). The endl ess belt (13) is held in place against

¢ hﬁ1e0r% é &R)%%ucﬁé BPS @? ‘f’é) gﬁé&gg H@g B?an tfj% a('t%}\ ant is

t he ac
[
s 44 Sl S i

S Rk Bl cHllsk delig1 é)léxféndﬁigl éisurﬁmb r@imately thieeldudrePdf the

the second guide end roller (12) determ nes the |ength

OVisriphéry O tHd e cond bessgdiiag frollet B), thizTixes sheprotatidutiend at around
the liner (10). This separation corresponds
aor exolotidrel per nonitl iedempnaebisof sheodiamieter pétheghiery(3pfHowever,
the second corrugating roller (3), this being
aphe exionnt proguaedds depgndent orethgtdiametar, |I3aﬁn%esy@¢ ingnetees), of the
| eave roomfor the first corrugati ng roller

¢

d
t Hellgj] (a)earrddp |géf|en oy theT@ﬁ‘ﬁQWﬁt"Prsd%ﬁ?ﬁ dabevs) pn@ 6@8‘]‘%@ per
gi{wéugg u@%'@%&‘e&p?tﬁb&r gy\%re(p) {r@)#ﬁﬁ%ﬁ (r)nettrrgas) metres

posi t |.or{ of the tensioning roller (23). In practice
t AP the belt (13) is adjusted to the point
wher e darrage typically in the formof creasing or

tq:’;gr eQQmB 5 RE . &mdBeH Pron J('i‘; ﬁgn f 315 m&y
52 cRen BN R plarpeRry

t ensi on, en red I ng ensi oni ng

r OArB&E g(a?'gﬁnot fod e nhnﬁ‘b?&hglb@?a%e%p@?b@ﬂydt his threshold

wher e anmage does not occur. The anount of tension

Figure 1A is a close-up of the machine shown in Figure 1 and shows more clearly

the corrugations on the glue roller 4A.

Aspects of the present invention have been described by way of example only and
it should be appreciated that modifications and additions may be made thereto

without departing from the scope thereof as defined in the appended claims.
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applied to belt (13) to achieve the correct pressure

of the belt (13) against the roller (3) depends on
womoy1fsaet ors i ncludi ng the nature of the sheatcT/NZ2009/000085

materials used for the liner and fluted sheets. The

joining of the liner (10) to fluted paper (8) forns

corrugated board ( 15). A pick (24) is located in the

vicinity imediately after the guide end roller (12).

Th ick 4) Is used to help rel ease the bonded

siﬁ@ﬁgfﬂﬁéékéglﬁﬁgated board (15) fronbeing held by

the vacuuminside the second corrugating roller (3).

(TTE-) " Tusthe bt on el Ao R Eas A HE R chiaec
| [ [
(3). Wi PR g B SE e L iPhg around

approximately three quarters of the periphery of the

secondineQhétHeREhtEcteRdddty théktepsidf s fixes the rotation
time at around 20 revol utions per m nute, independent

of the dianeter of the roller (3). However, the anount
producad i spplidmeadiesivedn disbetelampette to the dones poietd df the
nmetres), of the roller (3) and is given (for the

conf i gur at ¢arugdtesishebdatebelved by 20pD netres per
mnute, ie., around 63 tines the dianeter of roller

(3) (nmeasured in nmetres) netres per mnute. For

exanpl ®, ahalding e et tigariplsdogesherentif 8 pond iifagned between
di aneter of 1.6 m may produce around 100 m/ mn of

si ngl ed fa@@mpaper board. Figure 1A is a close-up of
the machine shown in Figure 1 and shows nore clearly

O 3R b s Ry PGB0 i

exanpl E%ég?l y and it should be appreciated that
nodi ficdtlons and additions may be nade thereto
wi t hout departing fromthe scope thereof as defined in

the apRendrsh 8¢ abitfedihiRBIME ﬁe‘N;iMa't fast one of the sheet materials

are made from Kraft paper.

4. A method as claimed in any one of claims 1 to 3 wherein the adhesive is a

water based glue.

5. A method as claimed in claim 4 wherein the adhesive includes a vinyl

acetate copolymer dispersion.

6. A method as claimed in claim 5 wherein the adhesive has a viscosity in the

range of 2100-2200 m.Pa.S and an open time of between 0.5 to 1 minute.

7. A method as claimed in any one of claims 1 to 6 wherein the discrete

amount of adhesive is in the form of a droplet.
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1. A nethod of bonding a substantially planar sheet

material to a corrugated sheet material using an
woambwmaeed process the method characteri sed bydmiez2009/000085

steps of a) applying adhesive in discrete anpunts to

the contact points of the corrugated sheet material,

and b) holding the sheet materials together until a

bond is forned between them 2. A npthod as.clained in
cl &i m A Metedtasclaimeddn apy O%Pé?'?'glng@rthHﬁf&g‘ the prgssure

et ehio bo EnaBrctyfr Erat ol 1 amuSd By fhkrllees

paper . . od as clained in any one of clains 1
to 3 Nﬁé?gﬁﬁpﬁﬁg adhesive is a water based glue. 5. A

met hod as clained in claim4 wherein the adhesi ve

i ng | UdgS$hedhdd AV LiaRfRliR bRy 6RE 6 MATRTs PicPRhelef the BimeAhat the
nethod as clained in claimb5 wherein the adhesi ve has

a Vi SCéHuet bhatdtials e prst8ed eigethed & RatEssth&intwe S6tdnad

open tinme of between 0.5 to 1 mnute. 7. A nethod as
clained in any one of clains 1 to 6 wherein the

di B r eA enctimaliag claimeaidh elaine @ wieerein thdtimé i ibetetemtwo and four
droplet.8. A nethod as clained in any one of clainms 1
to 7 vsesoedh the pressure applied to bond the sheet
materials together is applied by an endl ess tensi oned

belt. 9. A nethod as clainmed in any one of clainms 1 to
8 lherAn applisator forapplying gdhgsive in a discrete amount to a corrugated

sheet material, the applicator including,
aroller,
characterised in that the outer surface of the roller has a contoured surface.

12.  An applicator for applying adhesive in a discrete amount to a corrugated

sheet material wherein the contoured surface is in the form of corrugations.

13. An applicator as claimed in claim 12 wherein the crests of the corrugations

on the roller form a spiral.

14. A machine for making single face corrugated board which includes an

applicator as claimed in any one of claims 11 to 13.

15. A machine as claimed in claim 14 wherein the adhesive is applied to the

applicator by a pick up roller.

16. A machine as claimed in either claim 14 or claim 15 wherein the applicator
is mounted with réspect to the pick up roller such that the crests of the

applicator make firm contact with the surface of the pick up roller.
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sheet materials are pressed together is not |ess than

two seconds. 10. A nethod as clained in claim?9
wonvey/eispzt he tinme is between two and four sec@WINZDA/000085

An applicator for applying adhesive in a discrete

amount to a corrugated sheet material, the applicator

including, a roller, characterised in that the outer

surface of the roller has a co toureg sglrf‘ ce., b}Zﬁ) An
appl-i cét’%ﬁ‘:hf'@rasd‘ﬁiwr’r'@a%ﬂfé’%? IS 1_ tai18 wherein hpmppnting
L G 3Pt VA R URF oSS  Rr e
i . . . .
o7 Pt heBudlba BP ol efBite il il ot M BrdfiCorihé Sirfugated
machi n&é‘e@ﬁ‘a@,@_ng single face corrugated board which
p

i ncl udes an applicator as clained in any one of clains
11 to 13. 15. A nmachine as clainmed in claim 14 wherein:

t heg adh@sdchinel for MBRIh SigleFatdCoriRtddCBPd bPYoAding ak up
roller. 16. A machine as clained in either claim14 or

cl ai m ddrrugatdesheet materipphdvirgf e oramorewnéstslomotsinbstantially
respect to the pick up roller such that the crests of

t he applbnaratheet, ttekmachinerinclodingct wi th t he surface of
the pick up roller.17. A machine as clainmed in any one
of clainms 13 to 15 wherein the nounting of the

appl i can appligatoR cerfighead torapplyrashpaive faeicsess gt hergegrugated
the crests of the applicator corrugations make firm
cont actheft MAteriak @fest s of the corrugated sheet
material. 18. A machine for making single face

corrugg tp?e%s#mga}rr\gcthis%ofgrd ;I)rrégsiﬁg the planar sheet against the crest of the

corrugated sheet material,
characterised in that

the applicator is configured to apply adhesive in discrete amounts to the
crest of the corrugated sheet material and the pressing mechanism is
configured to hold the planar sheet against the crest until a bond is formed. -

between them.

19. A single face corrugated board manufactured according to the method as

claimed in claims 1 to 10.

20. A single face corrugated board manufactured by the machines as claimed

in claims 11 to 18.

21. A method substantially as herein described in the Best Modes Section and

illustrated with reference to the accompanying drawings.
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corrugated sheet material having one or nore crests

onto substantially planar sheet, the nmachine including
woanoappbdcat or configured to apply adhesive t ®dinez2009/000085

crest of the corrugated sheet material, and a pressing

mechani sm for pressing the planar sheet against the

crest of the corrugated sheet material, characterised

in that the applicator is contigured to apply adhesive

i n2dii sBp @prlicats sHPuaptially 8 herels fesgribeg i b HeghMpdes Section
heet erial t [ hani I S.
conf i gEnLaes e (e PP e SRERT PRI PG cr est

until a bond is formed between them 19. A single face
COLt ug t I t

o231 SRR PR A B BRI el St WogBE'SIEFn and
corrug S as

ol af oo P A I EBHE e Socioding TRakingE
substantially as herein described in the Best Mdes
Section and illustrated with reference to the
acconpanyi ng drawi ngs. 22 An applicator substantially
as herein described in the Best Mddes Section and
illustrated with reference to the acconpanyi ng

draw ngs. 23. A machine substantially as herein
described in the Best Mddes Section and illustrated
with reference to the acconpanyi ng draw ngs.
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