
Europaisches  Pa ten tamt  

European  Patent  Office 

Office  europeen  des  brevets 

©  Publication  number: 0  0 9 8   9 0 4  

A 1  

(12) EUROPEAN  PATENT  APPLICATION 

@  Application  number:  82305481.2 

@  Date  of  filing:  14.10.82 

©  IntCI.3:  B  31  B  1/30 
B  31  B  45/00,  B  31  C  1/00 

©  Priority:  14.07.82  US  397990 

©  Date  of  publication  of  application  : 
25.01.84  Bulletin  84/4 

©  Designated  Contracting  States: 
BE  DE  FR  GB  IT  LU  NL 

©Applicant:  MACMILLAN  BLOEDEL  LIMITED 
1075  West  Georgia  Street 
Vancouver  British  Columbia  V6E  3R9(CA) 

©  Inventor:  Gillard,  David  F. 
17403-101  Avenue 
Surrey  British  Columbia,  V3T  4W2(CA) 

©  Inventor:  Yelf,  Jack  Thomas 
1745  Palmerston  Avenue 
West  Vancouver  British  Columbia  V7V  2VKCA) 

©  Representative:  Heath,  Derek  James  et  al, 
Bromhead  &  Co.  30  Cursitor  Street  Chancery  Lane 
London  EC4A1LT(GB) 

o  
0)  

00 
0)  
o  

@  Method  and  apparatus  for  constructing  multiple  layer  corrugated  board  containers. 

©  A  method  and  an  apparatus  is  disclosed  for  forming  a 
multi-layered  container  of  compressible  sheet  layers  (10), 
such  as  corrugated  board.  The  containers  are  formed  in  a 
single  operation  and  avoids  the  known  techniques  of  folding 
the  layers  (10)  before  laminating  in  multistep  methods. 
Furthermore,  the  container  may  be  foldered  without  the 
layers  separating.  The  method  of  forming  a  multi-layered 
container  having  a  plurality  of  flat  sides  with  corners 
between  adjacent  sides  comprises  winding  compressible 
sheet  layers  (10)  on  a  forming  mandrel  (14).  In  the  process, 
one  edge  of  a  layer  (10)  is  attached  adjacent  to  a  corner  of  a 
mandrel  (14),  a  shoe  plate  (15)  applies  pressure  to  the  layer  /// 
(10)  against  the  mandrel  (14)  as  it  rotates  to  maintain  a  Q ' /  
substantially  constant  pressure  and  tension  on  the  layer  (10). 
An  additional  momentary  force  is  applied  to  the  shoe  plate 
(15)  as  each  corner  of  the  mandrel  (14)  passes  over  the  shoe 
plate  (15)  such  that  the  layer  at  each  corner  is  compressed. 
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This  invent ion  r e l a t e s   to  m u l t i - l a y e r e d   f l a t  

walled  bulk  s torage  bins  or  c o n t a i n e r s   made  from  a 

c o l l a p s i b l e   or  compress ible   sheet  m a t e r i a l   such  as  

co r ruga ted   board.  More  p a r t i c u l a r l y , .   the  i n v e n t i o n  

r e l a t e s   to  a  method  and  appara tus   for  winding  s i n g l e  

face  co r ruga ted   board  in  mul t ip le   layers   to  form  a 

s torage   con ta ine r   with  s u b s t a n t i a l l y   f l a t   w a l l s .  

Corrugated  board  is  g e n e r a l l y   made  by  g l u i n g  

a  cor ruga ted   sheet  medium  to  a  f l a t   sheet  l i n e r .   Any 

paper,   con ta ine rboard   or  l i n e r b o a r d   may  be  used  as  

medium  or  l i n e r .   The  gluing  occurs  at  the  t ips   of  t h e  

c o r r u g a t i o n s   and  in  this   way  the  co r ruga ted   s h e e t  

is  held  firm  to  the  f l a t   sheet  and  prevented   from 

s t r e t c h i n g   or  f l a t t e n i n g .   Single  face  c o r r u g a t e d  

board  has  one  f la t   sheet  and  one  cor ruga ted   s h e e t .  

Double  face  corrugated  board  is  a  cor ruga ted   s h e e t  

sandwiched  between  two  f l a t   shee t s .   This  ma te r i a l   i s  

also  r e f e r r e d   to  as  s ingle   wall  co r ruga ted   b o a r d .  

Double  wall  corrugated  board  is  a  five  layer  compos i te  

with  sheets   arranged  a l t e r n a t i v e l y   as  f l a t - c o r r u g a t e d -  

f l a t - c o r r u g a t e d - f l a t .   Boxes  may  be  made  from  s i n g l e  

wall  or  double  wall  corrugated  board  depending  on  t he  

s t r e n g t h   r e q u i r e m e n t s .  



Large  cor ruga ted   boxes  used  for  bulk  s t o r a g e  

bins  or  c o n t a i n e r s   r equ i re   strong  r e in fo rcement   and 

are  made  from  mu l t i p l e   layers   of  corrugated   b o a r d .  

These  bins  are  c o n v e n t i o n a l l y   made  by  combining  two  o r  

more  l aye r s   of  double  wall  corrugated   board.  The 

process   of  c o n s t r u c t i o n   involves  making  the  b o a r d ,  

scor ing   the  succes s ive   layers   s e p a r a t e l y ,   g l u i n g ,  

f o l d i n g ,   and  l amina t ing   the  components  t oge the r   t o  

form  the  f i na l   bin.  This  sequence  of  manufacture  i s  

t ime-consuming  and  l a b o r   i n t e n s i v e .  

The  p r e sen t   inven t ion   is  concerned  with  a 

method  whereby  the  walls  of  the  s torage  bin  are  con-  

s t r u c t e d   in  a  s ing le   o p e r a t i o n .   A  mandrel  is  p r e p a r e d  

having  an  ou t s ide   sur face   which  is  the  des i red   i n t e r -  

ior  s ize   and  shape .of   the  bin  or  con t a ine r .   S i n g l e  

face  c o r r u g a t e d   board  is  then  wound  around  the  mandrel  

for  a  s u f f i c i e n t   number  of  layers   to  give  the  r e q u i r e d  

s t r e n g t h   to  the  c o n t a i n e r .   Before  each  layer  of  c o r r u -  

gated  board  is  wound  onto  the  m a n d r e l , , g l u e   is  a p p l i e d  

to  the  t ip s   of  the  c o r r u g a t i o n s   on  the  cor rugated   s i d e  

of  the  l aye r   and  then  a  p ressure   shoe  p l a t e   p r e s s e s  

aga ins t   the  co r ruga ted   board  layer  to  provide  a  con-  

s t an t   p r e s s u r e   on  the  layer   and  ensure  that   it  a d h e r e s  

to  the  p rev ious   l ayer .   In  some  c o n t a i n e r s   a  f l a t  

sheet   may  be  passed  around  the  mandrel  before  commenc- 

ing  winding  the  f i r s t   corrugated   board  layer .   As  t h e  

.mandrel  r o t a t e s   and  a  corner  of  the  mandrel  p a s s e s  

over  the  p r e s s u r e   shoe  p la te   a  momentary  force ,   a d d i -  

t i o n a l   to  the  cons tan t   p r e s s u r e ,   is  appl ied  to  t h e  



corner .   This  force  is  of  s u f f i c i e n t   magnitude  t o  

c o l l a p s e   the  c o r r u g a t i o n s   at  the  corner .   The  c o n s t a n t  

p r e s s u r e   from  the  shoe  p la te   holds  the  layer  so  as  i t  

is  wound  onto  the  mandrel,   a  t ens ion   is  provided  in  

the  layer   to  ensure  that   th is   corner  compression  i s  

main ta ined   as  the  mandrel  r o t a t e s .   The  tension  in  t h e  

layer   also  helps  to  provide  good  co r ruga t ion   t ip  con-  

tac t   along  the  face  of  the  mandrel  to  ensure  a  p r o p e r  

glue  j o i n t   occurs  between  the  l a y e r s .   The  momentary 

force  ccmpresses  the  layers   s u b s t a n t i a l l y   so  that   when 

the  f i n i s h e d   con ta ine r   is  removed  from  the  mandrel  i t  

may  be  folded  at  the  corners   into  the  f l a t t e n e d   o r  

"knockdown"  c o n f i g u r a t i o n   without  s epa ra t ing   layers   o r  

causing  a d d i t i o n a l   c r i n k l e s   to  occur  in  l a y e r s ,   which 

can  o therwise   occur  at  the  c o r n e r s .  

The  present   inven t ion   provides  in  a  method 

of  forming  a  m u l t i - l a y e r e d   con t a ine r   having  a  p l u r a l -  

ity  of  s u b s t a n t i a l l y   f l a t   s ides  with  corners  be tween 

ad jacen t   s ides ,   wherein  compress ib le   sheet  l ayers   such 

as  cor ruga ted   board  l ayers   are  wound  on  a  forming 

mandrel,   the  improvement  comprising  the  steps  o f :  

-  a t t a c h i n g   one  edge  of  a  co r ruga ted   board  layer  a d j a -  

cent  to  a  corner  of  the  mandrel,   press ing  a  p r e s s u r e  

shoe  p la te   across  the  width  of  the  layer  aga ins t   t he  

mandrel,   r o t a t i n g   the  mandrel  to  wind  the  layer   on 

the  mandrel  ensuring  that   the  p la te   has  s u f f i c i e n t  

movement  to  be  in  contact   with  the  layer  on  the  man- 

drel  as  it  r o t a t e s   to  keep  a  s u b s t a n t i a l l y   c o n s t a n t  

p re s su re   and  tension  on  the  layer ,   and  applying  an 



a d d i t i o n a l   momentary  force  to  the  shoe  plate   as  each 

corner   of  the  mandrel  passes  over  the  shoe  p l a t e ,  

such  tha t   the  layer   at  each  corner  is  compressed .  

In  one  embodiment  the  cor rugated   board  l a y e r  

is  a  s ing le   f a c e . c o r r u g a t e d   shee t ,   and  included  is  a 

s tep  of  applying  glue  to  t ips   of  c o r r u g a t i o n s   on  t h e  

s i n g l e   face  co r ruga t ed   s h e e t .  

The  p r e s e n t   i nven t ion   also  provides   an  a p -  

p a r a t u s   for  forming  a  m u l t i - l a y e r e d   c o n t a i n e r   o f  

c o r r u g a t e d   board  having  a  p l u r a l i t y   of  s u b s t a n t i a l l y  

f l a t   s ides  with  corners   between  ad jacent   s i de s ,   com- 

p r i s i n g   a  forming  mandrel  having  a  p l u r a l i t y   of  s u b -  

s t a n t i a l l y   f l a t   s ides   with  corners   between  a d j a c e n t  

s ides   of  the  mandrel  having  means  to  grip  an  edge  o f  

a  co r ruga ted   board  l a y e r ,   r o t a t i n g   means  to  r o t a t e  

the  mandrel  and  wind  the  layer   around  the  m a n d r e l ,  

p r e s s u r e   shoe  p l a t e   located   across  the  width  of  t h e  

mandrel  and  having movement   in  a  p rede te rmined   p a t h ,  

p r e s s u r e   means  to  push  the  p l a t e   in  a  p r e d e t e r m i n e d  

path  aga in s t   the  mandrel  at  a  s u b s t a n t i a l l y   c o n s t a n t  

p r e s s u r e   so  that   the  layer   is  squeezed  between  t h e  

p l a t e   and  the  mandrel  during  r o t a t i o n   of  the  m a n d r e l ,  

and  momentary  high  p r e s su re   means  to  provide  an  a d d i -  

t i o n a l   force  on  the  p l a t e   to  compress  the  layer   a t  

each  corner  of  the  m a n d r e l .  

Embodiments  of  the  i n v e n t i o n   are  shown  by  way 

of  example  in  the  accompanying  drawings,   in  w h i c h  -  



Figure  1  is  a  side  e l e v a t i o n a l   view  showing  one 

embodiment  of  a  r o t a t i n q   mandrel  and  p r e s su re   shoe 

p l a t e   of  the  p re sen t   i n v e n t i o n ;  

Figure  2  is  a  p a r t i a l   side  e l e v a t i o n a l   view  showinq 

the  p ressure   shoe  p la te   and  the  a d d i t i o n a l   momentary 

high  p re s su re   device  c rushing  the  co r ruga ted   board  

layers   at  the  corner  of  a  mandre l ;  

Figure  3  is  a  p a r t i a l   side  view  showing  one  c o r n e r  

of  a  three  layer  con t a ine r   in  the  f l a t t e n e d   c o n f i g -  

u r a t i o n ;   and 

Figure  4  is  a  side  e l e v a t i o n a l   view  showing  a n o t h e r  

embodiment  of  the  p re sen t   i n v e n t i o n .  

Refer r ing   now  to  the  drawings,  a  s ing le   f a ce  

cor ruga ted   board  10  passes  under  a  glue  a p p l i c a t o r  

ro l l   11  which  r o t a t e s   aga ins t   a  doctor  ro l l   12,  the  

trough  formed  between  ro l l   11  and  12  p rov id ing   a  r e s -  

e rvo i r   for  the  glue  13.  The  glue  ro l l   11  p laces   q l u e  

only  on  the  t ips   of  the  c o r r u g a t i o n s .   The  c o r r u g a t e d  

board  layer  10  then  commences  to  be  wrapped  around  a 

r o t a t i n g   mandrel  14  and  a  p ressure   shoe  p la te   15,  p i v -  

oted  at  point  A,  is  urged  towards  the  mandrel  14  by  a 

f i r s t   air  cy l inder   16,  p ress ing   the  layer  10  onto  t h e  

preceding  layer  on  the  mandrel  14  with  a  s u b s t a n t i a l l y  

cont inuous  p re s su re .   Before  the  f i r s t   co r ruga ted   board 

layer  is  wrapped  around  the  mandrel  14,  a  f l a t   s h e e t  

such  as  l i ne rboa rd   may  be  placed  around  the  mandre l .  



If  it  is  s a t i s f a c t o r y   to  have  a  cor rugated   surface   on 

the  ins ide   of  the  c o n t a i n e r   being  formed,  then  no  f l a t  

shee t   is  necessa ry   and  no  glue  is  used  for  the  f i r s t  

c o r r u g a t e d   board  l ayer   10  wrapped  around  the  m a n d r e l .  

The  mandrel  14  has  s u b s t a n t i a l l y   f l a t   s u r -  

faces  17  with  corners   18  between  ad jacen t   s i d e s .   As 

each  corner   18  passes   over  the  p r e s su re   shoe  p l a t e  

15,  as  i l l u s t r a t e d   in  Figure  2,  a  second  pair   of  a i r  

c y l i n d e r s   19  are  a c t i v a t e d   which  exer t   an  a d d i t i o n a l  

momentary  p r e s su re   towards  the  corner  18  through  a 

high  p r e s s u r e   contac t  member   20  which  conforms  a p p r o x -  

imate ly   to  the  shape  of  the  p re s su re   s h o e .  p l a t e   15, 

thus  f l a t t e n i n g   each  layer   10  at  the  corner .   The 

con t ac t   member  20  is  supported  on  spr ings   so  that   t h e  

con t ac t   member  touches  the  unders ide   of  the  shoe  p l a t e  

15  j u s t   before  the  a i r   c y l i n d e r s   19  apply  an  a d d i t i o n -  

al  momentary  p r e s s u r e   at  the  corners   18.  The  f i r s t  

a i r   c y l i n d e r   16  ensures   that   the  p ressure   shoe  p l a t e  

15  always  exe r t s   an  even  p r e s su re   on  the  layer   as  i t  

passes   over  the  f l a t   su r f aces   17  of  the  mandrel  14. 

The  p r e s su re   of  the  shoe  p l a t e   15  ensures  g l u i n g  

occu r r i ng   between  the  l a y e r s ,   and  also  c r ea t e s   drag  on 

the  layer   to  provide   a  t ens ion   in  the  layer   as  it  i s  

wound  onto  the  mandrel .   This  tens ion  ensures  t h a t  

each  corner   compression  is  mainta ined  as  the  mandre l  

r o t a t e s .   A  momentary  high  p ressure   is  appl ied  to  each 

layer   at  every  corner   of  the  mandrel  by  the  c o n t a c t  

member  20  so  that   every  corner   of  every  layer   is  i n -  

d i v i d u a l l y   c r u s h e d .  



After   complet ion  of  the  winding  s tep ,   t h e  

c o n t a i n e r   is  removed  from  the  mandrel  14.  The  c o n -  

t a i n e r   may  then  be  f l a t t e n e d .   Each  of  the  c r u s h e d  

corners   form  a  hinge  21,  as  i l l u s t r a t e d   in  Figure  3, 

a l lowing  a  bend  to  occur  at  the  hinge  so  that   t h e  

s e p a r a t e   l ayers   of  the  con t a ine r   which  are  g l u e d  

t o g e t h e r   do  not  s epa ra t e   or  c r ink le   at  the  c o r n e r s  

when  the  c o n t a i n e r   is  f l a t t e n e d   for  s torage  p u r p o s e s .  

To  complete  the  c o n t a i n e r ,   co r ruga ted   board  

caps  may  be  a t t ached   to  the  bottom  and  top  side  w a l l s  

of  the  c o n t a i n e r   by  g lu ing ,   s t ap l i ng   or  other   s u i t a b l e  

means .  

Another  embodiment  is  shown  in  Figure  4 

wherein  a  s ing le   face  co r ruga ted   sheet  10  passes   o v e r  

a  fixed  ro l l   30,  followed  by  a  glue  a p p l i c a t o r   r o l l  

. 11.  A  backing  r o l l   31  is  provided  to  push  the  s h e e t  

aga ins t   the  glue  a p p l i c a t o r   rol l   11-so  glue  is  a p p l i e d  

to  t ips   of  the  c o r r u g a t i o n s   on  the  s h e e t .  - A   c o n s t a n t  

t ens ion   ro l l   32  connected  to  a  spring  loaded  c o n s t a n t  

t ens ion   device  33  main ta ins   cons tant   tens ion  on  t h e  

sheet   10  during  the  winding.  The  cons tant   t e n s i o n  

ro l l   32  ma in ta ins   the  sheet   10  in  a  l ine  such  t h a t  

when  the  backing  ro l l   31  is  r e l ea sed ,   the  sheet   10 

does  not  con tac t   the  glue  a p p l i c a t o r   ro l l   11,  and  a 

f i r s t   layer   can  be  wrapped  around  the  mandrel  w i t h o u t  

having  glue  a p p l i e d .  

The  cons tan t   t en s ion ing   ro l l   32  allows  t h e  

sheet   10  to  advance  at  an  even  speed  while  the  winding 



of  the  mandrel,   a l though  r o t a t i n g   at  an  even  speed  o f  

r e v o l u t i o n ,   need  not  have  an  even  l i n e a r   sheet  speed .  

This  is  p a r t i c u l a r l y   true  when  r e c t a n g u l a r   c o n t a i n e r s  

are  formed.  The  p r e s su re   shoe  p l a t e   15  is  c o n t o u r e d  

so  tha t   a  v e r t i c a l   upward  p ressure   on  the  p la te   15 

does  not  cause  undue  torque  to  r o t a t e   the  mandrel  14. 

The  shape  of  the  p r e s su re   shoe  p la te   15 

provides   a  s u b s t a n t i a l l y   f l a t   or  shallow  curved  top  

su r f ace   34  and  a  more  sharp ly   curved  l ip  35  at  t h e  

f ront   facing  the  incoming  sheet   10,  pins  36  are  p o s i -  

t ioned  at  one  corner   of  the  mandrel  14  across  t h e  

width  of  the  mandrel  to  hold  one  edge  of  the  f i r s t  

co r ruga ted   sheet   layer   10.  The  p ressure   shoe  p l a t e   15 

is  supported  by  a  lever   arm  p ivo t ing   at  point   A.  One 

air   c y l i n d e r   16  keeps  a  cons t an t   p r e s su re   act ing  as  a 

spring  on  the  p l a t e   15  so  it  is  pushed  aga ins t   t h e  

mandrel .   A  high  p r e s s u r e   con tac t   member  20  having  a 

top  surface   contoured  to  f i t   the  lower  surface   of  t h e  

p la t e   15  is  powered  by  two  air   c y l i n d e r s   19,  one  on 

each  end  of  the  con tac t   member  20  across  the  width  o f  

the  mandrel .   A  cam  system  (not  shown)  a t tached  to  t h e  

mandrel  a c t i v a t e s   an  air   valve  (not  shown)  to  s u p p l y  

air   to  c y l i n d e r s   19  so  tha t   the  contac t   member  20 

imparts  an  a d d i t i o n a l   momentary  force  to  p la te   15  a t  

the  exact  moment  that   a  corner   18  of  the  mandrel  14  i s  

touching  the  p la te   15. 

In  one  embodiment,  the  cy l i nde r s   19  have  an 

air   r e s e r v o i r   supply  and  an  air   valve  opens  the  r e s e r -  

voir   supply  to  the  c y l i n d e r s   19.  In  th is   embodiment 



only  a  small  air  p ressure   supply  line  is  r e q u i r e d .  

It  has  been  found  that  a  p ressure   of  between 

about  3  and  6  pl i   between  the  p ressure   shoe  p l a t e   15 

and  the  mandrel  is  a  s u f f i c i e n t   constant   p ressure   to  

ensure  gluing  occurs  and  provide  s u f f i c i e n t   tens ion  in 

a  s i ng l e   face  cor ruga ted   sheet .   A  crushing  p r e s s u r e  

in  the  range  of  20  to  40  pl i   provides   a  s u f f i c i e n t  

momentary  force  to  crush  the  corrugated  s h e e t .  

Whereas  the  p ressure   cy l inder s   16  and  19  a r e  

desc r ibed   as  air   c y l i n d e r s   it  will   be  obvious  to  t h o s e  

s k i l l e d   in  the  art   that  hydrau l ic   cy l inde r s   may  a l s o  

be  used  to  apply  the  same  force .   Fur thermore ,   any 

other   p r e s s u r i z i n g   means  may  be  used  provided  that   t he  

response  is  s u f f i c i e n t l y   rapid  and  p r e c i s e   that   t h e  

a d d i t i o n a l   force  exer ted   by  the  contac t   member  20 

occurs  only  at  the  corners   of  the  bin  being  formed.  

Whereas  the  glue  a p p l i c a t o r   is  shown  to  be  a 

r o l l e r   in  the  embodiment  descr ibed  herein   it  will  be 

obvious  to  those  s k i l l e d   in  the  art  that  any  glue  a p -  

p l i c a t o r ,   capable  of  applying  glue  only  to  the  t ips   o f  

the  c o r r u g a t i o n s ,   may  be  used .  

A  s epa ra t e   supply  system  may  be  suppl ied  a t  

the  other   side  of  the  mandrel  to  lay  a  f l a t   s h e e t  

around  the  mandrel  before  the  f i r s t   layer  of  c o r r u g a -  

ted  board  is  wound  on.  The  f la t   sheet  does  not  have 

to  pass  under  the  p re s su re   shoe  p l a t e   15  because  t h e r e  

is  no  need  to  crush  the  s h e e t .  



1.  A  method  of  forming  a  m u l t i - l a y e r e d   c o n t a i n e r   having  a  

p l u r a l i t y   of  s u b s t a n t i a l l y   f l a t   s ides   with  corners   be tween  

a d j a c e n t   s ides ,   wherein  compres s ib l e   sheet   l aye r s   are  wound 

on  a  forming  mandrel ,   c h a r a c t e r i s e d   by  the  s teps  o f  -  

(a)  a t t a c h i n g   one  edge  of  a  c o m p r e s s i b l e   sheet   l ayer   a d -  

j a cen t   a  corner   of  the  m a n d r e l ,  

(b)  p r e s s i n g   a  p r e s su re   shoe  p l a t e   ac ross   the  width  of  t h e  

l aye r   a g a i n s t   the  mandrel ,   and 

(c)  r o t a t i n g   the  mandrel  to  wind  the  l a y e r   on  the  m a n d r e l  

e n s u r i n g   t h a t   the  p l a t e   has  s u f f i c i e n t   movement  to  be  

in  con tac t   with  the  l aye r   on  the  mandrel  as  i t   r o t a t e s  

to  keep  a  s u b s t a n t i a l l y   c o n s t a n t   p r e s su re   on  the  man- 

d r e l ,   and  app ly ing   an  a d d i t i o n a l   momentary  force  t o  

the  shoe  p l a t e   as  each  corner   of  the  mandrel  p a s s e s  

over  the  shoe  p l a t e   such  t ha t   the  layer   at  each  c o r n e r  

is  c o m p r e s s e d .  

2.  A  method  accord ing   to  claim  1,  wherein   the  c o m p r e s s -  

i b l e   shee t   l ayer   is  a  s ing le   face  c o r r u g a t e d   s h e e t .  

3 .   A  method  acco rd ing   to  claim  2  i n c l u d i n g   the  step  o f  

a p p l y i n g   glue  to  t i p s   of  c o r r u g a t i o n s   on  the  s ing le   f a c e  

c o r r u g a t e d   sheet   before   winding  onto  the  m a n d r e l .  

4.  A  method  accord ing   to  c l a im 1   or  claim  2,  wherein  a  

p l a i n   shee t   is  placed  around  the  mandrel  before  winding  o f  

the  compre s s ib l e   s h e e t .  



5.  A  method  a cco rd ing   to  claim  1,  wherein  a  c o a t i n g   o f  

glue  is  app l i ed   to  the  l a y e r   moving  at  a  s u b s t a n t i a l l y   c o n -  

s t an t   speed,  and  the  l a y e r   is  t ens ioned   by  a  c o n s t a n t   t e n -  

sion  r o l l   between  the  a p p l i c a t i o n   of  glue  and  winding  on  t h e  

mandrel  to  take  into  account   the  vary ing   speed  the  l a y e r  

winds  around  the  m a n d r e l .  

6.  Apparatus   for  forming  a  m u l t i - l a y e r e d   c o n t a i n e r   o f  

c o r r u g a t e d   board  having  a  p l u r a l i t y   of  s u b s t a n t i a l l y   f l a t  

s ides   with  corners   between  ad j acen t   s ides ,   which  a p p a r a t u s  

is  c h a r a c t e r i s e d   b y  -  

(a)  a  mandrel  (14)  having  a  p l u r a l i t y   of  s u b s t a n t i a l l y  

f l a t   s ides   with  corners   between  ad jacen t   s i d e s ,   t h e  

mandrel  having  means  to  grip  an  edge  of  a  c o r r u g a t e d  

board  l aye r   ( 1 0 ) ,  

(b)  r o t a t i n g   means  to  r o t a t e   the  mandrel  and  wind  t h e  

l aye r   around  the  m a n d r e l ,  

(c)  a  p r e s su re   shoe  p l a t e   (15)  loca ted   across  the  width  o f  

the  mandrel  and  having  movement  in  a  p r e d e t e r m i n e d  

path,   and 

(d)  p re s su re   means  (16)  to  push  the  p la te   in  the  p r e d e t e r - .  

mined  path  a g a i n s t   the  mandrel  at  a  s u b s t a n t i a l l y   c o n -  

s t an t   p r e s su re   so  tha t   the  layer   is  squeezed  b e t w e e n  

the  p la te   and  the  mandrel  during  r o t a t i o n   of  the  man- 

d re l ,   and  momentary  high  p ressure   means  (19)  to  p r o -  

vide  an  a d d i t i o n a l   force   on  the  plate   to  compress  t h e  

layer   at  each  corner   of  the  m a n d r e l .  



7.  Appara tus   accord ing   to  claim  5,  wherein  the  momentary 

high  p r e s s u r e   means  is  t r i g g e r e d   by  a  cam  system  or  e l e c -  

t r o n i c   c o n t r o l   to  cause  the  a d d i t i o n a l   force  to  act   p r e c i s e -  

ly  at  each  corner   of  the  m a n d r e l .  

8.  Appara tus   acco rd ing   to  claim  5  i n c l u d i n g   glue  c o a t i n g  

means  p o s i t i o n e d   before   t h e  m a n d r e l   such  t ha t   the  l a y e r   h a s  

a  c o a t i n g   of  glue  app l ied   to  a  su r face   of  the  sheet   a d j a c e n t  

to  the  m a n d r e l .  

9.  Appara tus   acco rd ing   to  claim  5,  wherein  the  p r e s s u r e  

shoe  p l a t e   has  a  s u b s t a n t i a l l y   f l a t   top  su r face   with  a  c u r v e d  

l ip   e x t e n d i n g   downwards  from  the  f ron t   of  the  p l a t e .  
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