21428 72 APPARATUS FOR PRODUCI NG CORRUGATED CARDBOARD 5 Aa v S
wel-l  known, corrugated cardboard i.e. cardboard mﬁtﬁ[};gékﬁu éled.
core, is produced by form ng a single-faced corrugated paper by bonding a
corrugated paper and a liner to one another, and then bondi ng anot her I|iner-
to the singhé=faced corrugated 10 paper = 1Im™ sone cases, two. or
nor e shegQg(y of single-faced corrugat ed papers are lamnated to
constitute a~™doubl e- backer" or. thicker cardboards. A synthetic resin
adhesi ve such as an enul sion of polyvinyl acetate can be used nost suitabl y§
as the 15 adhesive for the -bonding. However, to cope wth the demand
for | ower production cst ' o¥e ~EXPERSI _
adhesives. " As an eXg . : , T enpt ed
to use raw starch dispersion, i.e. starch particles dispersed 20 and
suspended ig water. aghi 35 diy@1q’ Sikplown,S cHPPidukd® tberapsaraat ed aaper
and, after layin tae Iiaer Qn. the- corrwug%atq%d qpa er, , heat nd
pressure are agﬁF bgarg, withsca jQofnugat st a¥®h BFQ%@?Q@onanto
a starch paste afibeming. 35 single-Batdicaldoryruguised ppapéririsy bondingaal y
conduct ed by novj lanar i i di_n ' ay he
plates, i.e. metg ?F%%F%é‘ﬁ#o%?gravgig‘gpaﬁ%a%%}‘?ﬁ%@%m gﬂqheéﬁﬁgat
pl ates, however,bendinge anetheirdeddmer | Hgdhainglerbacedeaonnugabadune
an 30  inprgctigabby. | arfe sdmeUNicas¥s, CRAIAY or | N REEe i Ognebbs NeaE
pl ates often cauSg updesirahl e scratches and warp in the corrugg;ed
car dboar d producBingdesherste  FOF radtkedy iﬂaﬂéiﬁtxﬁﬁfﬁroﬁﬂg tednehe
andkgglate t he resnstitabedaspdonble-daeker® tox Thickée cardbbardsced
corrugat ed- paper, inga 0t u iJio e ap a
t he l'i ner (see Ja ag@gﬁ‘é&%m&%&%\ :%?'&%%n‘;ﬁ\lo%'ﬁ&é%g?ﬁ S&u!‘gﬁgt}
This nethod i s seferpolyvinylat acetaitepeaede used most suitably as the
" 15 adhesive for the bonding. However, to cope with the
demand for lower production cost, efforts have been
made to use less-expensive adhesives. As an example
of such efforts,-'it has been attempted to use raw
starch dispersion, i.e. s;arch particles dispersed
20 and suspendgd in water. This dispersion 1is applied
to the corrugated paper and, after laying the liner
on the corrugated paper, heat and pressure are
applied to cause gelation of the starch dispersion
into a starch paste adhesive. :
s 25 The heating under pressure is usually conducted
by moving the 1liner in sliding contact with an array
of heat plates, i.e. metallic plates which serve as a
heating medium. The heat plates, however, require a
considerably large installation area and consume an
30 impractically large amount of energy. In addition,
the heat plates often cause undesirable scratches and
warp in’ the corrugated cardboard product.
To obviate this problem, it has been proposed to
heat and gelate the raw starch dispersion applied ¢to
35 the single-faced corrugated paper, in advance to the
superposition of the paper and the liner (see
Japanese Patent Publication No. 24658/1972).




yield, i.er production .rate, is low. Usually, the gelation by hea

the raw starch 5 di spersion if effected by blowng steamfrom

nozzl es against the applied raw starch di spersi on. The production
rate of the corrugated cardboard will be inerased by increasing ‘the
gel ation speed by supplying sufficiently |arge anmount of heat to the 10
raw st-arch dispersion. However, the normally wused steamof |low

pressiwe, e.g., 0.2 Kg/Bhiw metkod tispsuperionf Yo tthako it tdispangest
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di spersion into thsoséitbbe tofprovide -swbficientichegtfecting supplenentary

-3 15 In order to develop a higher temperature, steam
of a higher pressure was used experimentally. This,
however, proved unsatisfactory, owing  to the high
energy of the jetted steam undesirably blowing of the
raw starch dispersion applied to the single-faced

20 corrugated paper. :

_ Also, blowing of a large amount of steam caused
an excessive  moistening of the single-faced
corrugated paper as a result of condensation of the
steam, The moistening of the corrugated paper serves

25 to obviate the warp of the corrugated cardboard
product caused by the use of the heat plates, but
this merit is - cancelled by 1lower production
efficiency attributable to an excessively 1long time
required for the drying of the product. If the

30 moistened <corrugated cardboard is sent to the
box-making process without drying, various problenms
are caused, such as dimensional <change and
insufficient strength of the box. '

According to the experience of the present

35 inventor, a higher bonding strength is obtained by
half-gelation of the raw starch dispersion into the
state of semi-paste and effecting supplementary

W th the use of the heat plates but has caused a new problem that th(@



heating during and after the p'ressing,to turn the sem -paste into

perfect aste, rather than perfectl'y gelating the raw starch di spéersion
at onc prior to the pressing. This can "be attributed to the fact
5 t ha} {/he adhesive in the state of semi-paste exhibits greater
penetrafjon into the tissue of the 3irmer paper. From this point

of view, .the art shown in Japanese Patent Publication No.24658/1972
preferably makes use -of the  conventional heat  plates, rather 10 " than
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overcoming the above-described problems of the prior

art. _ : N

According to the present invention, an apparatus

for producing corrugated cardboard comprises means

20 for continuously supplying at least one single-faced

corrugated paper and a liner, means for applying a

suspension of raw starch in water to the crests of

the -corrugations of the single-faced  <corrugated

paper, means for blowing steam against the applied

25 raw starch thereby to cause partial gelation of the

raw starch, means for forming the corrugated

cardboard by pressing the at least one single-faced

corrugated paper and the liner to bond them together,

' and means for continuous1y taking up the thus formed

30 corrugated cardboard; wherein the means for blowing

steam includes a plurality of hollow bodies extending

across the moving direction of the single-faced

corrugated paper,  in | use, adjacent to the

single-faced corrugated paper, each hollow body

35 having multiple nozzles in its  surface, which faces,

in use, the applied raw starch, the interior of each

hollow body being divided by ducting for high



- 4 - pressure steam into a first manifold and a second nmanifold

whi ch communi cate with one another through steam passages, the

second nmanifold acconodating a pipe supplying |ow pressure steami nt e
second 5 mani f ol d, t he nmeans for bl owi ng steam further , é%‘
including an air blowing neans disposed4 -ai t he upstream end

t her eof as -viewed in the noving direction of the single-faced
corrugat ed paper and having a slit which blows air,.in use, towards the 10
appl i®d raw st arcrpressuge osteami orintocla nefl rtonamatii fiald and\a repcond

direction;. and V\ﬁﬁffféld 5L c St (a £ @7 Wik t Tghe& 0T ;&I&d Aita d
i nchudes a heating ate arrranged, I1.n use, to,cont heat the |1 ner
during pressing th® %ﬂml PATSAGRS e - f88eand, SW&%t ﬁ?ﬂﬁa% the
|l iner. The new ap p&@uﬂﬂfﬁﬁg arlowCrpressure t eteamduriton tHé i desuna by

Corr ugat 60 cart d[‘)ﬁr SEEERIA, O L it |t 2 PR r#%ther

speed is not a natimluﬁing:omrmirtfbloﬁngr ameans calispdsed tlat he
production Wi th I GHSEFERCT And ONLHBILSP I ARPRIAAS ke&.élsemmng
steam of | ow pressure as the eat sour ce. | mpor t ant eat ure,

however, is that t@#}EeGHipnLs fhe st%"d?ﬁ#%"ﬁ%t SPENGAL e Bapery and
steam whi ch is_bl ongwifg ough stfe wwzétleaolaw gfr § hﬁm udéiyvtoﬁﬁdih:he

O ero o oTH.S AT PR, LE O Yy 006G L4y O doyp 6
reheating, it i sthe)osshdwtng t odimntadon, eaand y vehéneﬁn 3khet cweans for
e i ean offoTaits 0N Alontl SRR, Slciuced s | Hpatly
strong an inpi ngerﬂlﬂte cﬁ"fﬂfmaedr st%’hm“s%md to jjaQntack cangd ydeat the
moi steni ng of the Pﬂiét‘g&&?ﬁ@a% at 1t ™oHe émgzlé-efa?éd ng
the steamis érge Séggﬁgoaftgd h;')a%epr 3% 10{ ef e.r ably at 10 to Kg/ cn2G,
i'n the ductin
The new apparatus offers an increase in the
production efficiency by realizing a higher speed of
production without any degradation of the corrugated
cardboard product. If the increase in the production
20 speed is not a matter of concern, the apparatus can |
effect the production with reduced energy consumption.
The apparatus makes use of steam of low pressure
as the heat source. An important feature, however,
~ is that this low pressure steam is reheated to become
25 dry steam which is blown through the nozzles against
the raw starch dispersion. The steam pressure
preferably ranges between 0.1 and 0.3 Kg/cmZG,
. usually  around 0.2 Kg/cm2G. - Because of the
reheating, it is possible to obtain  easily a high
30 steam temperature of 125 to 130°C at the nozzle
outlets. By the use of dry steam of this high
temperaturé, it is possible to avoid too strong an
impingement of the steam and also excessive
moistening of the corrugated cardboard.
35 The means for reheating the steam is the steam
of a high pressure, preferably at 10 to 12 Kg/cm2G,
in the ducting.



- 5 - The heat possessed by this steam is utilized through heat
exchange, nanely, the |ow pressure steamis, heated indirectly by tkHe high
pressure steam The high pressure steam nmmy 'then have its pressure
5 rédmded and be used at the | ow pressure steam An exanple  of an
apparigd&y/ constructed in accordance w tsh the invention is illustrated
acconpanyi ng drawings, in which:- Figure 1 is a diagramuatic side
el evation; 10 Figure 2A is a vertical cross-sectional view of the

st eam bl owi ng neanTheri hieat 2pdssesged t by ckhiswastgam dis ltﬂielizﬁdaam
bl owi ng means dat fdxtitidngd) rdnly, t@ﬁ l'o'iv a#ﬁéé%é”ts{% si de
| a

el evation of 1 t He stean1b omﬁn ans;. “Fi 3. 1s a sectional gram
illustrating tife Qaated dn Yré’r%tq zﬁﬁfsfﬂ"(ﬁ)ﬁ fF 4A%ms The gure
4A is a di agr anigl i prewsure. mamormaqhowm a Havad cdw | nprdssurea

wher e the st eam e tlcal Cross
section corre ﬁérﬂﬁ%“["? @wd‘r{é‘ﬂ% ﬁhg%a“ giessglre e el evation of
an optional nodifidai oremniat of t h@napmwuaand:omructed Filjure 5B

I's an enl argecsceﬁ%dwlwwﬁ Phe AnyenitidiT tisShCi‘Cﬁdda: &&dq‘)efrﬁ thte
Il lustrated, an apparat.us or pr od a corrugat oard
Iiﬂ”éi

essentially c@®fH9 idg nge i ichimeans 4 for continuously
suppl ying at 30 Iemajure)rle issia @i mmtmrsilwtﬂtvamnﬁi; 11 (two

cont1 puouPy shopl FARPEE | ARy B! aﬂm“'daeét”% F A Somad, Js of

. di spersion of thnmsﬁqamﬂblbyﬁng<maans; 111 of the corrugations of the

corrugated 35 cor r?q; t%?e iss'aPQ+ ecfﬁfga,‘t'%f%ﬁ o208 5 fo-U'

bl owi ng steam appl sperS|on thereby to
cause partlalﬁiﬂ ngm?Q§n&r%§ shown in Figure 2A;

Figure 2C is a partly cut-away side elevation of
15 the steam blowing means; '

Figure 3 is a sectional diagram illustrating the
concept of the steam reheating and blowing means;

Figure 4A is a diagraﬁmatic vertical section
showing a hood covering the area where the steam is

20 blown;
| Figure 4B is a vertical cross section
corresponding to Figure 4A; _

Figure S5A is a side elevation of an optional
modification of part of the apparatus; and,

25 ° - Figure 5B is an enlarged sectional view of the
part shown in Figure 5A. :

As 1illustrated, an apparatus 1 for producing a
corrugated cardboard essentially comprises, as shown
in Pigure 1, means 4 for continuously supplying at

30 least one single-faced corrugated paper 11 (two
sheets of the paper in the illustrated embodiment),
means 5 for continuously supplying a 1liner 12, means
6 for applying an aqueous dispersion of raw starch 13
to crests 111 of the corrugations of the corrugated

35 core of the single-faced corrugated paper, means 2
for blowing steam against the applied raw starch
dispersion thereby to cause partial gelation of the



-6 - raw. starch dispersion into paste, neans 7 for forming the

corrugat ed cardboard by pressing the at |east one single-faced corr%ﬁigﬁ

paper 11 and the liner 12 to bond and unite them together, and
8 for 5 continuously .taking up the thus formed corrugated

car dboard. ,As

housed by a pIurallty of cases 21A, 21B, 21

"shown in Figure "2, thegneans 2 for blowing steamis

di sposgd near and below the single-faced corrugated paper and 10
extendrg  acrosgaw tdt%rchm)‘di g»ersdbheqht@n as% hEQnE' ugtsrf zseﬂm

corrugated paper
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high pressure steam into a £first upper manifold 28
and a second lower manifold 26 which communicate with
one another through steam passages 27 formed between
the adjacent pipes 23, 23.

The lower manifold 26 accomodates a pipes 22 for
supplying low presure steam. An air blowing means 3
is disposed on the upstream side of the upstream
hollow body as viewed in the moving direction of the
single-faced corrugated paper and has slit 31 which
blows air in a direction inclined towards the moving
direction of the single-faced corrugated paper 1l.
The means 7 for forming the corrugated cardboard
includes means for contacting and heating the 1liner

12, e.g.,' heat plates 9, 9, 9 ... in the illustrated

construction, during pressing of the at least one
single~faced corrugated paper 11 and the liner 12.

The 1low pressure steam, supplied through the
pipe 22 at a rate regulated by a regulating valve,
flows into the lower manifold 26 through nozzles 221
and then flows through the passgaes 27 while being
heated by the high pressure steam flowing through the
pipes 23, 23 at both sides of each passage 27 up to
the desired temperature. The heated 1low pressure

@paiciee iﬂam&einZEa\at\I helhewngbdl@y h¢st edibidele bygh



—4 steamis then blown through the nozzles 24 fromthe upper nanifold

- 28. A arr angenent as shown in Figure 3 is preferably Used when
it esired to wutilize the heat possessed by the high pressure
st eam#T)/ advance of the reduction of the pressure of this steam to |ow
~ pressure.” Thus, the high pressure steam<$rom a high pressure steam

source STM is introduced into the pipes 23 through a valve " Vsl

~and, after the beat 10 exchange, deli'vered to a pressure reducing...
val've R in whigteameis then blown through the Nnozzles| 24| fromhcthew L
pressure stea@pértmf@;[doglgped through a‘valve Vs2 and jetted fromthe
nozzl es |n the p T reqr ‘

t t t 1
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raw starc dlsper5|o e cre e corrug tIOI’lS (0]

singl e-faced 3¢hi %rt%a@éﬂssbépeis rediecedeclitei o l%kesleiﬁhce rEped y
only in the sufég@c f@&mofswsmsmremlﬁp@f&ama%hpwewcs valvéurf acd

solidification_of apd fajlin acconmpl is
desired uni Y82 rﬂ‘?‘é JSeEEf’%tEBW“ ‘?Wi%ol%“of thec B a?ch"g%h spelsi on.
35 dearly, ssydibostmfvspresehtsllilsaemrtrqi ‘the starch dispersion is

not desipgble foryfhe fijpesﬁf&vﬁt‘gt I~iﬁeans disposed at the upstream .
: side of the steam blowing means receives air which is
supplied from a compressed air source AIR after a
pressure regulation by a valve Va, and blows air
.+ _ through the slit 31 to form a stream of air which is
20 inclined in the direction of flow of the single-faced
' 'corrugated paper 1l. This air plays two roles, one
of which is to dilute the steam blown through the
nozzles 24 significantly to lower the temperature
thereof so as to create such a condition that the -
25 steam impinges gently near the slit and then, at
further points, progressively strongly. If the steam
at a high temperature impinges strongly and at a
large rate on the raw starch aispersion applied to o
_ the crests of the corrugations of ‘the single-faced
30 corrugated paper, the 'gelation takes place rapidly
only in the surface region of the starch dispersion
to ptoduce a surface solidification of the same, and
failing to accomplish the desired ~ uniform
half-gelation of the ‘vwhole of the starch dispersion.
35 Clearly, such surface solidification of the starch
dispersion is not desireble for the adhesion of the
corrugated paper and the liner to one and other..



corrugated paper and the liner to one,and ot her. - 8 - Another role of

the air blown through the slit 31 .is to prevent undesirable half-gelation

of the raw starch di spersion in t he appl yi ng means which may otherw s
occur due to heating of the dispersion and 5 t he applyi ng neans

flow conponent. of the steamdirected 4 @uwards t he upstream Side

along the single-faced corrugated paper. The wdth of the slit . 31
and .-angle of inclination of the air stream as well as.the flow 10
rate and velocity of timnottiér rolé lof lthe adirt atumwnamttmqwﬁ maheanl |s)lit

det d |

or . Cpreforably. tbe S rgudh Bl fabde® T gedadrl ¥E) £10° Faw 0
si de- by-si de_fashrﬂ#ﬁrdh(ﬁi@ﬂ&Simr tiror theo| applying: means iwhicksemay
selectively. A (¥Hd¥isé Oloccukr &Hﬁh td fﬁe%ti?xf ﬁwtdi etrsfi.%' and

correspondi ngly Iarge heat jnput to starch persron and, hence,
great er nunbg? M’tﬂ d%ﬁﬂf rﬁaﬂ(?“oe onend oo atihe, steam

Usual ly, the 20 dimﬁd on toéwards artm ump sru:tdam)nl wsidee stadangdl aleng

means, i.e., the s )| WY dis at the upstreamend, and the
nunber of steam bléo aqr%g)rgava‘\%ggtm 'f%qi’%t Tite operation is gradually

i ncreased. The st eam SThef widt}h qﬂesﬂwe sldt sudd i e@nd 0 2hgle heof

a

heat  plate 9 aft ondy fASRIH © Gl UHIHLDY SERAD O o VRIME Ao tnd 10wt he

conventi onal corrugate cardboard productron apparatus , 1 n which t

gel ation of tif r FAte At IRty Af ither Addired Wdile| Pey auisabdat 3@5

pl ates, the heat mﬁ:&ﬂwlleﬁaéﬂmiﬁ&am iof 2 oramic! y withgh

picsuie, "o's', Al BeIRiak & R HRR o, SO et ey el

is shared by both of tHiwdlamy preferahlynd threehoxt Iore pistteasm hilowing

optimum ratio SGeddi! afe S'&FfAMfed in a side-by-side fashion, and a

15 part or whole of the same is used selectively. A

demand for a high rate of production requires

‘correspondingly large heat input to the raw starch

dispersion and, hence, a greater number of the steam

blowing means to be put into operation. Usually, the

20 operation is started up with only one steam blowing

means, i.e., the steam blowing means disposed at the

upstream end, and the number of steam blowing means
‘taking part in the operation is gradually increased.

The steam STM of high pressure is supplied to

25 the heat plate 9 after a pressure adjustment by means

of a valve Vs3. :

In the conventional - corrugated cardboard

production apparatus' in which the gelation of the raw

starch dispersion is effected solely by the heat

30 plates, the heat plates are supplied with steam of a

considerably high pressure, e.g., 10 to 14 Kg/cm2G,

i.e., steam at a considerably high temperature. 1In.

the new apparatus, the heat required for the gelation
'is shared by both of the blowing steam and the heat
35 plates at the optimum ratio so that a steam of a
somewhat lower pressure, e.g., 3 to 6 Kg/cm?G, is
used suitably. S ' '



sonewhat | ower pressure, e.g., 3 to 6 Kg/cn2G is used suitably. -

9 - In or der to make sure. of the . supply of sufficient Heat for
t he etgtion of the raw starch dispersion,” it 1is advisable to use a
heat ¢sgrving hood 100 as shown in Figure . 4. The heat preserving 5
hood di sposed “to. cover the regidn Dpp05|te to, i.e. facing the
nozzl es~of; the steam blomﬁng neans acr oss the si ngl e- faced :
corrugated paper 11 and QRas su g gth_ -that gg ends he hgod
extend beyond = -botR cAF8EE of °them‘ ?ngl%“?%ceﬁf c Fugﬁ?@ﬁlio apeRzas

il lustrated. suBfichent héae fos theovgeration i0f theerraporgtanchith an
pxhaust duct dPpbRePbRy’ (6x7 42 8RY184b1ENENIOL. aPHeal Brovsfying 1N S

hood, ‘t he . di'stri ute I hdi cat ed I'r OWS t hat
any 15 tenpehaodr00i ascshawn, innFigurey devel The bbeaéenpreﬂerﬁbhﬁral

porti on sandhooaotbs edﬂspoaeatleas ce6erthehélnsbgiéacsgpseifagesﬁd paper
Is obviated t en and, . hence orm gel ati on

ea
of the raw sthr®h g@gsFﬁﬁ nggz es ° Ch Fhﬁ gtaam h&ﬂﬂynglnme? g
producti on o&crbbs cuheugatngle-faeedboeodrugateulopapgr 11 and hasxanpl e,

b °Fo “GhEnrh° i flath Erabobirn, Pige°C0k JEhE] BOGE, exbina 'S0
i s appl|edbgsonﬂnneU¢hhel9dga3te9f thhe apbnglerfanedof congugabedt arch

di spersi qrp tﬁsybendgnmaseema's TRUCT RIo@W 180! 0181SEbY AR eFat.on

i npregnati on he starch occgtﬁ in the course of

In such a c&S% uppers PPFEiep wWith an gx a“%thﬂ“?ﬂli9;n§°nﬂﬁﬂ§ de shown.
in 30 FigureaSdradght budi dheyhogdoeans is disposed at  the upstreanl\\j

gcggosgg o%hg hoogg 0098832§P§pp§§|n98§gg aﬁaaa?LghEgkfggéﬁsgmcorgg of th
singl e-faced distribated paperindicatedndby oarrowsr,so that any ,
15 temperature difference, which may develop between the '
central ©portion and Dboth edge portions of the
single-faced corrugated papér is obviated to ensure a
uniform heating and, hence, a uniform gelation of the

raw starch dispersion. . .
20  On the other hand, in the production of the
- corrugated cardboard employing. for example,
reienforced core treated with resin, the corrugated
sheet is less. liable to absorb the moisture.
Therefore, if the heating steam is applied
25 ~ immediately after the application of the raw starch
dispersion, the bonding strength is lowered owing to
insufficient impregnation of the starch occured in
- the course of the half-gelation. 1In such a case, it
_ is preferred to use a humidifying means as shown in
30 Figure 5. This humidifying means is disposed at  the
upstream  side of the means 6 for applying the raw
starch dispersion, and is composed of a hood 200
covering the core._ 1 e., the corrugated core, of the
- single-faced corrugated paper 11 and . one or,
35 preferably, a plurality of nozzles 201 opening within
the hood 200 and adapted to blow the steam against
the core. The hood 200 preferably covers the region



35 preferably, a plurality of nozzles 201 openlng within the hood 200
and adapted to “blow the steam against the core. The hood 200
preferably covers the region ‘- 10 - where a roll 203 is disposed, i L+
order to preheat the single-faced corrugated paper. In operation, th
crests of the corrugated paper are suitably hyrdified and heated

bef orehand by the 5 hum di fying neans, so that the applied raw
starcly di spersion inpregnates pronptly and the undersirabl e | ow bondi ng
strenth i s avoi dedwivese & fréT b 203 als laiipauda rie i rd et eaf iprelidat the

application of the e hum difi | cat I on can be nade
by -10 a steam of j<”iﬂ,j%&o€par a?dlv&? Bﬁﬁi&f&a& P ﬂg1 to 0.3 _
Kg/ cn2G Thus, the hi¥m pomm Ri ee#hafqreestm@ dhe r@nﬁuqmd @aper’

o Ul Labl y be Uehiy AU PpaBLY ik if""‘. ﬁ%“’éi‘ewq‘a*fﬁt ¥ JbHoteHhlt Tby U,
reduction as ?equi %fsﬁ#ﬂen%pd%ﬁ%ﬂ s 89t r,qg%ligé orFAY Btargh
i nst ance, ht he ildisperdioh Mpmgné)tmmlplﬁrys amin e suwimie dafirat ey
various other strugtur c erfor t

Il lustrated neans tgénd%]él 23%1 é}gmgdvilés)ab ,}deog@rﬁ%,{ ?f éaboé]ﬁ%\?wg‘
means i ncor por at i rejiewn dinmediatelyafter| cthe | @Pﬁiﬁa@rtm a 9ffl nithe sxass

to drive the stearggy ”Qd{?ﬁ%fsfoﬂp angh ¢l Qi £ £ KUY 13- capl! %de by
arrangenent of fers an %ﬁ) a

advan In the mal nt enance rouz(% for
25  exanpl e,10fa? 8% 3 ROMPARA Véy ow tmsﬁiﬁﬁf cﬁ'gﬂe‘cel% g e
raw starch di sper s g/ ¢RGsi perkis) €ipp!higly prissure E&m(’hﬁﬂaﬂ e

o1t Fon 55"k S 1t A g,

advant ages. Firssteant aftert thet chéeating edf hathe hehempa@]tatemr O\mmes
a remarkabl e i ncresa@ﬁ._mﬁ hgyy/i Gldled’ & ORYd | %mfd’ffyﬂ'fg t RA &l B LS
cardboard. As

15 pressure reduction as required.

The apparatus can have various forms, For
instance, the illustrated steam blowing means 5 can
be substituted by various other structures which can
perform the sames function as the illustrated means

20 2., It is also advisable to provide a driving means

incorporating a rack driven by an electric motor and

a pinion so as to drive the steam blowing means 2 up

and down as required. Such an arrangement offers an

appreciable advantage in the maintenance through, for

25 example, facilitating the cleaning of the pan for

- receiving the raw starch dispersion and the dipersion
applying roller.

The addition or modification as explained above
"will be readily practiced by those skilled in the art.

30 The new apparatus brings  about various
advantages. First of all, it is to be noted that the
apparatus provides a remarkable increase in the yield
or production ‘rate of the corrugated cardboard. As
explained before, this is achieved by such an

35 arrangement that the heat required for the gelation
of the raw starch dispersion is shared by the low
pressure steam blown to the raw starch dispersion and



explalned before this is achieved by such an 35 arrangenent

‘that ¢ heat required for the gelatlon of the raw starch di spefsion is
shar e¢—Ryot he | ow pressure steam bl own to the raw starch di spersi on and
the h pl ates at the.optimum bal ance of heat input ratio therebetween.

If thé increase of the yield or produetildn=-rate is not a matter of
concern, the apparatus permts t he producti on of corrugated 5

_cardboard wi t h reduced energy consunption. Another = advantage br ought_,
about by ththenbﬁaapaaﬂssssate§hseeptﬁman bapaneencRf | heake dpmRPELy QL

t he corrugatedtisarébeeéaenﬁeénct xtbreh&peﬁcibeablbf th@ yaamara&us
elimnates the kln

© corrugated cHFﬂBBﬁggghr Fﬁ%etwg H?gntﬁongfkggﬁggggtug nFﬁ‘“ﬂhlEHe t he
heati ng of thappanakusrcpedmdper3|hhels ptbductdohy olfe bkoarugpkedes

solely, 83 cHPABpAER VYN rRudEea?fRUaLy Bbnaligghioht PTOVi ded from the

heat pl ates beat input is
devel oped betmeenﬂﬂﬁéhﬁéateédyﬂaéalﬁd nbEoHghtedabpus ob¥t h&he ngew- f aced

corrugated paggparatdst Pesides andahSiﬁgbbvewahe ahetheodqahlihy agei tion,

the h I t h t 00C,
the 50 ﬁinS?LPE s rhanEsa” qeashPRnTd.profyetyy hoFa apest Fgardy, i (
of cont act the wapparatubke elbminatepl athe. Gndesduabilley, walrp sandngt h |s
| over ed aygl CiyﬁgscLhEEiﬁgaQ§'” he'nco&@ﬁgaQFadugérdPﬁgﬂgstthOOtQﬂE hand,

the gelation © he"raw starch di spersi on®so of
the steam tenugentéonaausepaawatBSOfinheWBéphug& ¢d beatdpgaed theoduct .

ow ng to Eéﬁe§€b¥€h”3i§b6&ﬁibﬁ5!ktb?@e&&@ﬂ‘B? the Ohela®0 Qhﬂ%san o/
eous that.a of these

robl ems can §6L848rdedsty FABEAGETIRTY,r TaRGencARBRRE: a0ho. BEREm 18 he
f oregoi ng de goviifedn, froin thiel heatungiatesodsohathialte agpar dawgei s
g;s;ggaf TGEEELYEnER o Mfeat PURIHET 3 defb1opsd " BURMELn the
heated side and non-heated side of the single-faced
corrugated paper, and this may undersirably warp the
product. In addition, since the heat plates have to
be heated to a high temperature, e.g. -170°C, the
20 1liner is inevitably deteriorated by the heat as a
result of contact with the heat plates.
Consequently, the strength is lowered and causes 1line
cracking in the product. On the other hand, the
gelation of the raw starch dispersion solely' by the
25 Dblowing of the steam tends to cause a warp of the
corrugated cardboard product owing to  excessive
moisture resulting from the use of too large an
amount of heating steanm. It is quite advantageous
- that all of these problems can be avoided@ by the use
30 of the new apparatus. ' :
From the . foregoing description, it will be
understood that the apparatus is useful and effective .
in the production of corrugated cardboard,
particularly of the double-facer type.
35



particqlar[¥ of the doubl e-facer type, 35 -+ 12 - CLAIMS T An—
‘0

appar.at us’

neans for rcg;??ﬁﬁgﬂgl ;Ogruqagﬁgpfs{ﬁgda;?’ Tgﬂ,‘"m"mmmﬂl

corrugat ed paper and a liner, neans for applying & s@spensy ors Of
in water to the-crests of the corrugated papej, Jreans for bl ow ng steam

agai nst the-applied raw starch thereby to cause parti al

gel ation

W

of the 10

raw .starch, means for ~formng the corrugated cardboard by
pressipg the at |east one single-faced corrgﬁﬁgﬂg-paper and the liner to
bond them together, and nmeans for continuously taking up the thus forned
steam i ncludes a -
plurality of .hol 'ol. boAnesapparetusngforrpssducimng cornougated dcardthoard, of
the single-faced ru ap | u adj nt

i %ﬁﬁﬁgaﬂégr Pebmpripthg | isans 00 FREV: contfhuoydly
nozzles in it8 sur$UPRlVARgh Aliceleagt one simngle-facedgorregntedy BAPEEh,
the interior of eaghahgl 1fMerDoflanbeEdp aphryind &Y suSpénsidn 6" raw

corrugat ed cardboard; wherein the neans for blow ng 15
singl e-faced  corrugat pa ow Dbody

hi gh pressure stea info a firsf man
comunicate with o%éaﬁﬁéthéP

and a second_mapni fol d

f ol
t K2585h é?ga PasSEBRES (PE SERGnLALHIREES

whi ch

acconodating a 25 papepg fmeansppfyrnoblowipgessteamst against othe h@ppkiednd
mani fol d,  the pEaNgearlfl enePhBY B9 c8U68™ phLEIRFT SOFLLELAY ofT ¢RL'
| Spose at e’ up nd her €0 as

bl owi ng neans Stream

vi ewed

in the novil@ dirae€tioptarchhe skhegne-f afer coferginad pther coxrwgated

haying a slit WwWafdboRtr@'By préssifgUeRe [H¥arfigaste éﬂ@'iﬁibﬁfwlfﬁéﬁéh
i n\a-~direction inclined tom%rds t he n8V|€g £$rect|on; anﬂ erein the
means for fornm ngCPREUGRFEAgaPRRCF s 3D FRE| LingHtoPoRd; Fhem stogether,

arranged, in use, andcmeanst fapdcbrbinddeslyntak g ugurthe Ohessifigrméde

at | east one

céLPQ&gigacegardboard; wherein the means for blowing

15 steam includes a plurality of hollow bodies extending

across the moving direction of the single~-faced
corrugated paper, in use, adjacent t
single~-faced <corrugated |paper, each hollow body
having multiple nozzles in its surface which faces,
20 in use, the applied raw starch, the interior of each
hollow body being divided by ducting fo
pressure steam, into a first manifold and a second

manifold which communicate with one

another

o the

r high

through

steam passages, the second manifold accomodating a

25 pipe for supplying low pressure steam into the second

30

35

manifold, the means for blowing steam further
including an air blowing means disposed at the
upstream end thereof as viewed in the moving
direction of the . single-faced corrugated paper and
having a slit which blows air, in use, towards the
applied raw starch in a direction inclined towards
the moving direction; and wherein the means for
forming the corrugated cardboard includes a heating
plate arranged, in use, to contact and heat the liner
during pressing the at least one single-faced
corrugated paper and the liner. |



corrugated paper and the liner. - 2. An appar at us according  claim
1,. further conprising a heat-preserving hood facing the nozzles  of"

t he gzéﬁgi- for bl owi ng steam -against the single-faced corrugated

paper | ong enough to 5 extend, in m ges of

t he si -faced corrugated paper, the13heat pram“lﬁmﬂ'““ Nl l“ bei ng
provi Wit h an exhaust duct to provide a draught *outt of the hodd. 10

An apparatus according to claim 1 or <claim 2, further conpr|51ng,ﬂ
humi di fyi ng neanSAndlSpappd:uaﬁsreaaccan!ngmedcmaihhe mvvungudtheetloq,pf

“Suspenston | gpmpriEne 3 hERr-pPaBERe18 nobl, SRESHY, tRR CREREIRR T

a hood.-coveofng thee cmeangateGOCOrebbbwing S|ﬁgbsmfacega¢05tug&hed paper
and one or. gfe—ﬁﬂééhescOQEQQSEQd 'BapEQe ah@Odlaﬁg abﬁaﬂgﬁd £8 use,

to bIom1stean1a I nst ar at produci ng :
cardboar@ wi €K enércoﬁﬂugaﬁéd beygpd b°t§uS§93HtP§IF € §§n938§3PFBQd Wi th

reference to tberagaeedanpaperdr ashegshedt-pederving hood being
provided with an exhaust duct to provide a draught
out of the hood. |

10 3. An apparétus according to claim 1 or. claim 2,
further comprising a humidifying means disposed

upstream, as viewed in the moving direction of the /
single-faced corrugated paper, of the means for
applying the suspension of raw starch, the

15 humidifying means including a hood covering the
corrugated core of the single-faced corrugated paper
and one or more nozzles opening in the hood and

- arranged, in use, to blow steam against the core.

20 4, An apparatus for producing cardboard with a
corrugated core, substantially as described with
reference to the accompanying drawings.

25

30
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