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This  invention  is  directed  to  a  case  erecting  and 
sealing  apparatus  useful  in  erecting  packaging 
cases,  boxes  and  cartons  from  flat  cases,  sealing 
the  minor  and  major  flaps  of  the  erected  cases 
with  adhesive  and  applying  compression  for 
securing  the  major  and  minor  flaps,  so  that  the 
case,  box  or  other  carton  so  formed  can  be 
subsequently  filled  with  various  types  of 
consumer  goods. 

In  carrying  out  this  invention,  use  is  preferably 
made  of  a  particular  high-speed  liquid  cold 
adhesive  curing  process,  described  in  more  detail 
below  and  useful  in  the  assembly  and  fastening 
together  of  two  fibrous  surfaces,  such  as  the 
surfaces  of  corrugated  Kraft  paper  cardboard 
boxes. 

Automatic  case  erector  and  sealing  methods 
and  apparatus  now  available  commercially,  in 
order  to  cope  with  box  speeds  of  20  to  40  per 
minute,  are  of  appreciable  size  in  length  and  so 
are  space-consuming  and  also  are  generally 
complicated  and  expensive  to  operate.  Known 
methods  and  apparatus  only  use  hot-melt 
adhesives  for  sealing  the  erected  boxes.  Case 
erecting  and  sealing  systems  now  available  and 
in  use  suffer  particularly  from  a  number  of 
specific  disadvantages  which  are  discussed  in 
some  detail  below. 

Hot-melt  adhesives  are  much  more  expensive 
than  and  not  as  strong  as  cold-cure  adhesives. 

Long  case  erector  and  sealer  lines  are 
expensive,  because  they  take  up  large  amounts  of 
expensive  and  valuable  heated  and  weather- 
protected  space. 

The  apparatus  currently  available  is  generally 
of  high  cost,  complicated  to  operate,  subject  to 
frequent  breakdown  and  expensive  in 
maintenance  costs. 

The  suction  cups  used  in  conventional 
apparatus  are  liable  to  lose  suction  due  to  uneven 
case  surfaces,  score  or  crease  lines,  slots,  dust 
pick-up  and  debris  which  may  be  found  in  any 
normal  case-erecting  environment. 

Suction  cup  case-erecting  systems  used  in 
conventional  case-erecting  equipment  are 
somewhat  delicate  to  operate  and  do  not  permit 
the  cases  to  be  moved  about  rapidly.  This  is 
because  the  inertia  inherent  in  a  typical  flat  case 
causes  the  suction  used  to  grip  the  flat  case  to  be 
readily  broken,  if  the  case  is  moved  quickly  from  a 
standing  position  and  quickly  returned  to  a  stand- 
ing  position. 

Case-erecting  systems  using  suction  cups, 
because  of  their  delicacy,  frequently  fail  to 
function  and  case-erecting  lines  moving  at  10  to 
40  cases  per  minute  must  be  shut  down  as  soon 
as  one  case  slips  out  of  place.  Following  cases  on 
the  line  quickly  pile  up  and,  consequently,  the  line 
must  be  stopped  while  the  cases  are  placed  back 
in  position,  all  of  which  results  in  costly  down- 
time for  the  case-erecting  system. 

Vacuum  cup  grips  are  used  in  erecting  flat 
cases,  to  pull  both  sides  of  the  case  into  a  convave 

configuration,  particularly  cases  made  of  recycled 
cardboard,  and  this  concave  configuration  tends 
to  cause  line  jamming  problems  when  the  cases 
enter  the  sealing  stage  of  the  case  processing 
line. 

The  dust  collected  by  suction  cups  must  be 
filtered  out  of  the  suction  system,  thereby 
creating  considerable  nuisance  and  expense. 
Further,  if  the  filters  are  not  cleaned  or  changed  at 
appropriate  intervals,  the  suction  systems  lose 
vacuum  and  the  line  must  be  shut  down. 

Vacuum  cup  case-handling  lines  have  difficulty 
handling  material  which  shows  the  undersirable 
defect  known  as  "wash  boarding"  (where  the 
corrugated  cardboard  core  imprints  through  the. 
outer  sheets)  on  the  surfaces  of  cases 
maufactured  of  corrugated  cardboard  made  of 
recycled  Kraft  paper  (which  tends  not  to  be  as 
strong  as  virgin  Kraft  paper  used  in  North 
America). 

Case-erecting  systems  using  vacuum  cups 
cannot  tolerate  a  substantial  amount  of  down- 
ward  or  upward  force  on  the  cases.  Since  con- 
siderable  force  is  required  to  bend  under  the  case 
of  major  and  minor  flaps  of  an  erected  case,  it  is 
not  uncommon  for  cases  to  break  away  from  the 
suction  cups  when  the  cases  are  lowered  on  to  or 
are  struck  by  the  flap  tuckers. 

Conventional  case-erecting  systems,  in  order  to 
secure  by  adhesive  the  major  and  minor  flaps  of 
the  cases,  must  be  completely  opened  and  then 
completely  closed,  thereby  necessitating  lengthy 
case-erecting  lines  to  carry  out  these  operations. 

Adhesive  applicator  systems  used  in  con- 
ventional  case-erecting  and  sealing  lines  are 
heavy,  bulky  and  expensive,  cannot  operate 
effectively  in  confined  spaces  and  can  only  handle 
hot-melt  adhesives  at  the  speeds  now  common  in 
case-erecting  lines. 

Conventional  case-erecting  and  sealing 
apparatus  use  substantial  quantities  of  expensive 
hot-melt  adhesive  and  consume  large  quantities 
of  valuable  energy  in  order  to  function. 

Conventional  case-erecting  lines  are  noisy, 
dusty  and  become  adhesive-laden  because  of 
stray  droplets  of  adhesive  which  miss  the  flaps  of 
the  cases  and  collect  on  the  various  pieces  of 
equipment  and,  in  the  case  of  hot  glue,  cause 
stringing  or  webbing. 

The  large  distances  customary  with  c o n -  
ventional  case-erector  and  sealing  lines 
necessitate  the  cases  being  moved  through 
substantial  distances  which  is  energy  inefficient. 

The  adhesive  systems  used  in  conventional 
case-sealing  lines tend to  create  rebound from the 
flaps  on  to  the  spray  head  and  free  floating 
adhesive  droplets,  thereby  tending  to  clog  the 
nozzles  of  the  spray  head  and  creating  irregular 
spray  patterns  which  cause  sealing  problems  for 
the  case-sealing  line. 

Conventional  case-erector  and  sealing  systems 
require  1/2  hour  to  1/2  day  down  time  in  order  to 
set  them  up  for  a  second  size  of  case  following 
processing  of  a  first  size  of  case. 

Finally,  at  present,  no  acceptable  process  or 



apparatus  is  commercially  available  for  erecting 
corrugated  cardboard  boxes  from  the  flat  state 
and  gluing  the  flaps  together  using  a  liquid-cold 
adhesive.  Such  boxes  are  used  as  cases  for 
packaging  various  articles  such  as  cans  and  the 
like.  The  reason  for  this  absence  is  simple:  it  takes 
4  to  6  seconds  using  conventional  case-erecting 
and  gluing  systems  for  a  cold  adhesive  to  reach  a 
cure  stage  which  causes  the  glued  components  of 
the  box  to  adhere  together  to  a  point  where 
subsequent  operations  can  be  done  to  the  case. 
Most  commercial  box  or  case  construction  lines 
run  at  a  rate  of  20  to  30  boxes  per  minute  and, 
consequently,  the  4  to  6  second  cure  time  is  not 
economically  viable.  The  assembly  line  has  to  be 
unduly  and  uneconomically  long  in  order  to 
provide  the  4  to  6  second  adhesion  time  before 
each  box  or  case  can  be  filled  or  used. 

Cold-cure  adhesives  also  are  generallly  not 
favoured  because  it  has  been  believed  that  such 
adhesives  cannot  be  applied  to  a  surface,  set  and 
dried  and  then  subsequently  used  in  adhesive 
applications  by  rewetting  the  dried  adhesive.  The 
adhesive  strength  obtained  in  such  applications 
has  generally  been  found  to  be  unsatisfactory. 

Because  of  the  slow  cure-time  required  for 
liquid  cold  adhesive  systems,  the  preferred 
practice  in  corrugated  box  or  case  construction 
has  been  to  use  a  hot-melt  adhesive.  Hot-melt 
adhesives  have  the  advantage  that  they  have  a 
relatively  rapid  adhesive  cure-time. 
Unfortunately,  however,  these  adhesives  have  a 
number  of  serious  shortcomings. 

They  generally  cost  about  two  times  more  than 
cold-cure  adhesives.  Furthermore,  the  equipment 
required  to  spray  and  apply  hot-melt  adhesives 
costs  about  five  times  as  much  as  cold-cure 
adhesive  application  equipment. 

A  second  serious  disadvantage  is  that  hot-melt 
adhesives  have  considerably  lower  adhesive 
strength  than  cold-cure  adhesives.  Hot-melt 
adhesives  are  relatively  viscous  and  this  detracts 
from  their  ability  to  spread  in  a  thin  discrete 
particulated  pattern,  as  is  required  to  provide  a 
strong  adhesive  bond.  Further,  the  high  viscosity 
inhibits  the  hot-melt  adhesive  from  penetrating 
the  fibres  of  the  corrugated  cardboard  and 
forming  a  strong  bond. 

A  third  major  disadvantage  with  hot-melt 
adhesives  is  that  they  tend  to  be  brittle  at  low 
temperatures  so  that  boxes  or  cases  made  using 
hot-melt  adhesives  are  not  useful  in  freezer 
environments  or  in  winter  packaging 
applications. 

In  view  of  the  foregoing,  it  can  be  readi ly 
understood  that  there  is  a  strong  commercial 
need  for  a  rapid-cure  cold  adhesive  system  which 
can  be  used  for  gluing  corrugated  boxes  or  cases 
together  from  corrugated  cardboard  blanks. 

From  DE-B-2500568,  a  case  erecting  a n d  
sealing  apparatus  is  known,  which  comprises 
means  for  withdrawing  a  case  in  a  flat  state  from 
a  supply,  means  for  gripping  the  case  in  a  flat 
state  and  means  for  causing  the  gripping  means 

to  bring  the  case  into  a  tubular  or  erected 
configuration. 

According  to  one  aspect  of  this  invention,  in  a 
case  erecting  and  sealing  apparatus  of  the  last- 
mentioned  kind,  the  gripping  means  comprise  at 
least  two  gripping  pins,  means  are  provided  for 
moving  the  case  in  a  flat  state  relative  to  the 
gripping  pins,  so  that  the  leading  edges  of  two  of 
its  sides  are  impaled  respectively  upon  the 
gripping  pins,  and  the  means  comprise  first  and 
second  relatively  pivotally-movable  and  parallel 
supports,  the  two  gripping  pins  being  mounted  so 
as  to  face  one  another  on  the  respective  first  and 
second  supports. 

The  case-erecting  apparatus  and  method  of this 
invention  desirably  use  a  pin  and  dome  picking  or 
board  gripping  system  for  erecting  rectangular 

.cases  from  the  flat  state.  The  pin  and  dome 
combination  is  far  superior  to  the  conventional 
suction  cup  system  and  permits  cases  to  be 
handled  more  rapidly  and  surely  than  is  now 
possible  with  conventional  case-erecting  lines. 
This  pin  and  dome  system  simplifies  the  actual 
case  erection  method  dramatically  and  improves 
its  reliability. 

The  method  has  a  number  of  significant 
advantages: 

(1)  The  pin  and  dome  system  reliably  holds  the 
case  by  the  pins  penetrating  the  extreme  edges  of 
the  flattened  corrugated  cases.  This  system 
avoids  failures  when  the  corrugated  edge  of  the 
flat  case  is  presented  to  the  pins  in  damaged 
condition. 

(2)  The  domes  are  offset  from  each  other, 
thereby  causing  the  corrugated  box  to  assume  a 
snake-like  (sine-wave)  configuration  through  the 
domes.  This  enables  the  pins  to  puncture  the 
edges  of  the  cases  reliably  and  to  hold  each  flat 
case  accurately  in  position  as  it  is  tensioned  over 
the  individual  domes.  It  also  enables  the 
apparatus  to  deal  with  a  reasonable  range  of 
different  thicknesses  of  corrugated  cases  without 
adjustment. 

(3)  The  pin  and  dome  system  enables  the  rapid 
erection  and  accurate  placement  of  a  corrugated 
case  into  the  forming  section  of  a  corrugated 
case-erecting  machine.  Compensation  can  be 
readily  made  for  unsquare  cases,  poor  quality  and 
different  thicknesses. 

(4)  One  adjustment  of  the  pin  and  dome 
combination  suits  many  sizes.  However,  if  case 
sizes  are  particularly  large,  end  dome  sections 
can  be  added  to  the  erector  jaws  to  carry  greater 
weights  or  greater  widths. 

Major  and  minor  flaps  of  the  erected  case  are 
adhesively  secured,  preferably  by  means  of  cold 
adhesive,  using  a  specially-designed  spray 
applicator  which  is  capable  of  working  within 
confined  spaces  and  spraying  adhesive  on  the 
insides of the two  major  or  minor flaps  of the  case 
without  having  to  open  the  flaps  completely,  as  is 
now  required  in  conventional  case-erecting 
equipment.  This  procedure  shortens  the  case- 
erecting  line  by  approximately  two  box  lengths. 

The  system  preferably  also  utilizes  a  random 



glue  switch  apparatus  which  automatically 
determines  the  leading  and  trailing  edges  of 
cases  on  the  line  and  so  determines  when 
adhesive  should  be  applied  to  the  interior 
surfaces  of  the  flaps. 

The  adhesive  applicator  system  is  based  on  the 
concept  of  spraying  the  adhesive  sideways,  i.e. 
laterally,  using  an  adjustable  and  rotatable  nozzle. 
This  makes  it  possible  to  spray  inside  the  case 
flap  gap,  typically  about  35-40  mm  (H  inch), 
without  minimum  adhesive  bouce-back  on  to  the 
spray  head,  which  bounce-back  would  lower  the 
efficient  operation  of  the  spray  head. 

The  advantages  of  this  system  include  the 
following: 

(1)  The  device  eliminates  approximately  two 
case  lengths  in  the  erecting  machine,  by 
eliminating-the  necessity  to  open  the  flaps  of  the 
case  fully  to  apply  adhesive  to  the  interior 
surfaces  of  the  flaps. 

(2)  The  device  enables  the  adhesive  to  be 
sprayed  inside  the  closed  case  flaps,  thereby 
drammaticallly  reducing  the  amount  of  free 
adhesive  spray  floating  in  the  air.  Such  adhesive 
tends  to  land  on  non-related  mechanical  parts 
causing  mechanical  failure. 

(3)  The  glue  nozzles  are  rotatable  through  360° 
and  thereby  provide  a  very  high  degree  of 
flexibility. 

(4)  Because  the  air  blows  at  right-angles  to  the 
fluid  adhesive  spray  emission  is  very  close 
proximity  to  one  another,  a  wide  spray  pattern 
can  be  obtained  by  employing  an  acute  strike 
angle  through  the  spray  and  at  the  same  time  a 
high  degree  of  tip  cleanliness  is  possible,  giving 
efficient  clean  performance  and  a  high 
repeatability  to  the  specific  adhesive  pattern. 

(5)  The  glue  head  can  be  used  for  case  bottom 
sealing,  top  sealing  or  any  sealing  application 
where  a  consistent  spray  pattern  of  fine  or 
variable  adhesive  atomization  is  required,  at  close 
quarters. 

According  to  a  preferred  embodiment  of  the 
invention,  the  means  for  moving  the  case  in  a  flat 
state  relative  to  the  gripping  pins  comprise  at 
least  a  pair  of  supports  upon  which  at  least  a  pair 
of  sharp  pointed  pins  are  mounted  on  each 
respective  support,  the  two  supports  being 
mutually  pivotally  arranged  so  as  to  be  movable 
from  a  closed  position,  where  they  are  parallel  to 
one  another,  to  a  position  where  they  are  at 
right-angles  to  one  another,  and  wherein  an 
injector  is  provided,  the  injector  being  arranged  to 
remove  a  flat  case  from  the  magazine  of  such  flat 
cases  and  to  force  each  of  two  of  its  edges  on  to 
the  points  of  the  respective  pins. 

According  to  another  preferred  feature  of  the 
invention,  the  apparatus  includes  a  spray  nozzle 
for  spraying  liquid  adhesive  on  to  flaps  of  the 
erected  cases  and  an  air  nozzle  is  mounted 
adjacent  the  location  of  emission  of  the  adhesive 
from  the  spray  nozzle  and  at  right-angles  to  the 
direction  of  emission,  whereby  adhesive  emitted 
from  the  spray  nozzle  is  directed  by  air  emitted 
from  the  air  nozzle. 

The  apparatus  of  the  invention  desirably  also 
includes  a  random  glue  switch  sequencer  system, 
which  comprises  at  least  two  switches,  sensors 
are  mounted  on  the  switches  for  detecting  the 
leading  and  trailing  edges  of  errected  cases  and 
each  of  the  switches  is  arranged,  upon  activation 
by  the  sensors,  to  emit  an  electrical  signal, 
whereby  the  case,  upon  being  moved  along  the 
apparatus,  moves  sensor  activating  means  which 
in  turn  operate  the  sensor  of  the  respective 
switch. 

A  further  aspect  of  the  invention  is  a  method  of 
holding  and  erecting  a  rectangular  case  from  a 
flat  case  by  means  of  an  erector  mechanism, 
which  is  characterised  by  (a)  moving  the  flat  case 
so  that  the  leading  edges  of  two  of  its  sides  are 
impaled  respectively  upon  at  least  two  sharpened 
pins  mounted  so  as  to  face  one  another  on 
respective  first  and  second  relatively  pivotally- 
movable  and  parallel  supports  of  the  erector;  and 
(b)  relatively  pivotally  moving  the  first  and  second 
supports  so  that  the  respective  leading  edges  of 
the  case  impaled  on  the  pins  move  to  a  position 
where  the  associated  sides  of  the  case  are  at 
right-angles  to  one  another. 

In  accordance  with  a  preferred  embodiment  of 
the  method  of  this  invention,  the  interior  surfaces 
of  the  major  flaps  and  the  exterior  surfaces  of  the 
minor  flaps  of  an  erected  case  are  sprayed  with 
liquid  adhesive  by: 

(a)  moving  the  leading  edge  of  a  case  past  first 
electric  sensing  means  arranged  to  detect  such 
leading  edge; 

(b)  moving  the  leading  edge  of  the  case  past 
second  electric  sensing  means  arranged  to  detect 
such  leading  edge  and  disposed  with  the  first 
electric  sensing  means  in  a  path  parallel  to  the 
path  of  movement  of  the  case; 

(c)  moving  the  leading  edge  of  the  case  past 
third  electric  sensing  means  arranged  to  detect 
such  leading  edge  and  disposed  with  the  first  and 
second  electric  sensing  means  in  a  path  parallel 
to  the  path  of  movement  of  the  case,  the  third 
sensing  means  being  connected  to  an  electrical 
power  supply  so  as  to  send,  upon  actuation,  an 
electrical  signal  to  operate  a  solenoid-actuated  air 
valve  which  in  turn  actuates  a  liquid  adhesive 
spray  means,  whereby  adhesive  is  sprayed  upon 
the  interior  surfaces  of  the  major  flaps  and  the 
exterior  surfaces  of  the  minor  flaps  of  the  case  at 
a  first  location; 

(d)  moving  the  leading  edge  of  the  case  past 
fourth  electric  sensing  means  arranged  to  detect 
such  leading  edge  and  disposed  with  the  first, 
second  and  third  electric  sensing  means  in  a  path 
parallel  to  the  path  of  movement  of  the  case,  the 
fourth  electric  sensing  means  being  connected  to 
an  electrical  power  supply  so  as  to  send,  upon 
detecting  the  leading  edge  of  the  case,  an 
electrical  signal  to  stop  operation  of  the  air  valve 
and  further  spraying  of  the  liquid  adhesive; 

(e)  detecting  the  trailing  edge  of  the  case  by 
means  of  the  first  electric  sensing  means  as  the 
case  continues  to  move  so  as  thereby  to  connect 
the  first  sensing  means  to  an  electrical  power 



supply  and  send,  upon  actuation,  an  electical 
signal  to  operate  the  air  valve  which  in  turn 
causes  the  liquid  adhesive  spray  means  to  spray 
adhesive  on  the  interior  surfaces  of  the  major 
flaps  and  the  external  surfaces  of  the  minor  flaps 
of  the  case  at  a  second  location;  and 

(f)  detecting  the  trailing  edge  of  the  case  by 
means  of  the  second  electric  sensing  means  as 
the  case  continues  to  move  so  as  thereby  to 
connect  the  second  sensing  means  to  an  electrical 
power  supply  source  and  send,  upon  actuation, 
an  electrical  signal  to  stop  operation  of  the  air 
valve  and  further  spraying  of  the  liquid  adhesive 
at  the  second  location. 

The  process  and  apparatus  of  the  present 
invention  are  desirably  put  into  effect  using  liquid 
cold-cure  adhesives.  These  cause  the  rapid  adher- 
ing  together  of  fibrous  surfaces,  such  as  takes 
place  in  the  erection  and  construction  of 
corrugated  cardboard  boxes  and  cases  from 
corrugated  cardboard  flats.  Useful  adhesion  set 
times  can  be  acheived,  in  using  the  process  and 
apparatus  of  the  invention,  and  are  in  the  range 
from  virtually  instantaneous  to  1-1/2  seconds, 
depending  upon  process  variables  such  as 
temperature,  pressure  and  the  type  of  corrugated 
cardboard  used.  Since  the  cold  adhesive  cure- 
time  is  very  short,  the  invention  can  be  carried  out 
in  conjunction  with  conventional  hot-melt 
adhesive  box  erection  and  gluing  lines.  A 
significant  advantage  of  this  is  that  the  overall 
cost  of  the  system  is  about  one  fifth  of  the  cost  of 
a  typical  hot-melt  adhesive  system. 

The  cold  adhesive  preferably  used  in  carrying 
out  the  process  and  apparatus  of  the  invention  is 
desirably  sprayed  or  broadcast  upon  the 
corrugated  cardboard  in  atomized  form,  using 
adhesive  spray  nozzles.  A  thin  spread-out  dotted 
or  atomized  pattern  of  cold  adhesive,  distributed 
over  the  surface  of  the  corrugated  cardboard  to 
be  glued,  is  believed  to  be  a  requiremnet  for 
satisfactory  performance  of  the  system  under  the 
process  conditions  and  apparatus  of  our 
invention. 

The  pressure  applied  in  securing  two  surfaces 
together  by  means  of  adhesive,  in  carrying  out 
this  invention,  can  be  in  the  range  from  1.4  to 
11.2  kg/cm2,  i.e.  about  20-160  Ibs  per  sq.  in.  The 
cold  cure  adhesive  may  be  a  polyvinyl  acetate 
resin  emulsion.  The  fibrous  surfaces  being 
adhered  together  are  the  interface  surfaces  of two 
pieces  of  corrugated  cardboard.  The  duration  of 
the  compression  can  usefully  be  about  1.0  to  2.0 
seconds. 

The  invention  can  also  include  the  use  of 
cold-cure  adhesives  which  are  applied  to  a  fibrous 
surface,  allowed  to  set  and  dry  and  then  rewetted 
at  some  later  suitable  time.  It  has  been  discovered 
that  satisfactory  adhesive  strengths  can  be 
obtained  using  our  system  and  apparatus  on 
rewetted  surfaces  having  previously  applied  and 
dried  cold-cure  adhesive  thereon. 

In  order  that  the  invention  may  be  readily 
understood,  preferred  embodiments  are 
described  below,  by  way  of  example,  in 

conjunction  with  the  accompanying  drawings,  in 
which: 

Figure  1  represents  a  perspective  view  of  the 
automatic  case  erector  and  sealer; 

Figure  2  represents  a  perspective  view  of  some 
of  the  components  and  framework  of  the  auto- 
matic  case  erector  and  sealer; 

Figure  3  represents  a  perspective  view  of  the 
glue  head; 

Figure  4  represents  a  side  elevation  view  of  the 
glue  head; 

Figure  5  represents  an  end  elevation  view  of the 
glue  head; 

Figure  6  represents  a  cut-away  view  of  the 
internal  components  of  the  glue  head; 

Figure  7  represents  a  perspective  view  of  the 
glue  head  spraying  adhesive  on  the  insides  of  the 
major  flaps  of  a  case; 

Figure  8  represents  a  top  elevation  view  of  the 
major  flaps  of  a  case  with  adhesive  sprayed 
thereon  at  four  locations; 

Figure  9  represents  a  perspective  view  of  the 
flap  turning  and  hold-down  mechanism; 

Figure  9a  represents  an  end  view  of  the  flap 
turning  and  hold-down  mechanism  with  a  flap 
extending  downwardly; 

Figure  9b  represents  an  end  view  of  the  flap 
turning  and  hold-down  mechanism  with  a  flap 
turned  inwardly  and  upwardly; 

Figure  10  represents  a  perspective  view  of  the 
box  erector  jaws  and  mounting  assembly; 

Figure  10a  represents  an  end  view  of  the  case 
erector  jaw  with  pin  and  dome  combination 
thereon; 

Figure  11  represents  a  side  elevation  view  of 
the  pin  and  dome  combination  aligned  with  the 
end  of  a  corrugaged  cardboard  piece; 

Figure  12  represents  an  end  elevation  view  of  a 
corrugated  cardboard  piece  fitting  between 
alternating  dome  and  pin  combinations  mounted 
on  two  parallel  disposed  case  erector  jaws; 

Figure  13  represents  sequential  depiction  of  the 
case  erecting  and  gluing  procedures  followed  in  a 
conventional  case  erecting  line; 

Figure  14  represents  sequential  depiction  of  the 
case  erector  and  gluing  procedures  followed  in 
carrying  out  the  invention; 

Figure  15  to  18  represent  sequential  views  of 
the  case-erecting  procedure,  Figure  15  repre- 
senting  a  perspective  view  of  the  procedure  by 
which  a  box  in  the  flattened  state  is  projected 
upwardly  on  to  the  pins  of  the  erector  jaws; 

Figure  16  represents  a  perspective  view  of  the 
procedure  by  which  the  flat  box  is  opened  and 
moved  away  from  the  magazine  by  means  of  the 
erector  jaws; 

Figure  17  represents  a  perspective  view  of  the 
procedure  by  which  the  minor  flaps  of  the  case 
are  tucked; 

Figure  18  represents  a  perspective  view  of  the 
procedure  by  which  the  major  flaps  of  the  case 
are  tucked; 

Figure  19  represents  a  perspective  view  of three 
cases  on  the  process  line,  the  major  flaps  of  one 
case  being  sprayed  by  a  glue  head,  the  second 



case  being  moved  in  position  under  the 
compression  platen  and  the  third  case  having 
been  moved  further  along  the  line; 

Figure  20  represents  a  perspective  view  of  the 
procedure  by  which  the  compression  platen  is 
lowered  into  the  interior  of  one  erected  case  so  as 
to  seal  together  the  major  and  minor  flaps  of  the 
erected  case; 

Figure  21  represents  a  side  elevation  view  of  an 
air  and  glue  switch  system  with  automatic  case 
size  adjustment; 

Figure  22  represents  a  schematic  illustration  of 
an  alternative  design  of  random  glue  switch  with 
late  and  early  skip  gap  timing;  and 

Figures  23  to  30  represent  sequentially  the 
operation  and  timing  of  the  glue  switch  as  it  is 
contacted  by  a  moving  case; 

Figure  31  represents  a  perspective  view  of  an 
erected  case  resting  upon  a  portion  of  the 
automatic  erector  and  sealer; 

Figure  31a  a represents  an  end  elevation  view  of 
a  transit  control  bar; 

Figure  32  represents  a  perspective  view  of  a 
lower  horizontal  corrugated  cardboard  piece,  with 
a  cold  cure  adhesive  pattern  sprayed  thereon,  and 
a  superimposed  horizontal  corrugated  cardboard 
piece  with  a  high-pressure  applicator  positioned 
on  the  top  surface  of the  superimposed  cardboard 
piece; 

Figure  33  represents  a  side  elevation  view  of  a 
corrugated  cardboard  piece  (such  as  a  case  or 
box)  and  an  underlying  corrugated  cardboard 
piece  (such  as  the  flaps  of  the  box)  prior  to  being 
pressed  together  by  means  of  a  pressure 
applicator  (platen); 

Figure  34  represents  a  side  elevation  view  of 
the  corrugated  cardbard  pieces  illustrated  in 
Figure  32  pressed  together  by  the  pressure 
applicator; 

Figure  35  represents  a  graphical  depiction  of 
the  relationship  between  percentage  of  fibre  tear 
and  compression  exerted  on  a  paper-adhesive- 
paper  interface. 

Detailed  description  of  specific  embodiments  of 
the  invention 

As  can  be  seen  from  Figure  1,  an  automatic 
case  erector  and  sealer  1  of  the  invention  is 
notable  for  its  compact  size  and  efficient 
construction,  considering  the  number  of 
operations  which  must  take  place  in  erecting  a 
case  from  the  flat  state,  i.e.  a  so-called  "case  flat", 
and  gluing  it  in  erected  form.  The  magazine  of flat 
boxes  is  shown  at  the  right  side  of  the  erector  and 
sealer  1.  The  spraying  and  sealing  operations  for 
the  case  erector  and  sealer  1  are  housed  in  a  hood 
3,  constructed  of  suitable  metal  or  fibreglass.  The 
hood  3  and  the  magazine  2  rest  on  a  stong  frame 
4. 

The  magazine  2  has,  in  effect,  infinite  length 
because  it  houses  the  cases  in  an  edge-supported 
arrangement  (in  contrast  to  vertical  hoppers). 
Thus,  the  length  of  the  magazine  2  can  be  varied 
to  hold,  for  example,  a  1/2  hour  supply  or  many 
hours  supply  of  flat  cases. 

Figure  2  illustrates  a  perspective  view  of  the 
framework  and  various  components  of  the  case 
erector  and  sealer  1.  The  cases  are  placed  on  a 
walking  track  5,  which  advances  the  horizontal 
stack  of  flat  cases  to  the  left. 

The  frame  4  bearing  the  walking  track  5  can  be 
adjusted  to  accommodate  different  case  or  box 
lengths  by  a  case-length  adjusting  handle  6.  The 
frame  4  can  be  adusted  to  accommodate  various 
widths  of  boxes  by  a  case-width  adjusting  handle 
7. 

The  walking  track  5  is  driven  by  a  walking  track 
drive  8,  which,  by'  means  of  an  eccentric 
mechanism,  causes  a  pair  of  the  bars  of  the 
walking  track  5  to  rise  slightly,  move  forward 
slightly  and  then  drop  sligthly,  before  returning  to 
their  original  position.  In  this  way,  the  cases 
mounted  on  the  walking  track  5  are  urged  to 
move  to  the  left  slightly,  so  that  there  is  always  a 
flat  case  at  the  front  of  the  magazine  2. 

At  the  front  of  the  walking  track  5,  two  case 
injectors  9  are  positioned.  These  injectors  9  drive 
one  case  upwardly  on  to  pin  and  dome  combina- 
tions  11,  which  are  mounted  respectively  on  the 
inside  jaws  of  a  pair  of  pin  erector  jaws  10.  The 
bottom  edges  of  the  pin  erector  jaws  10  are 
curved  upwardly  to  facilitate  upward  movement 
of  the  case  on  to  the  pin  and  dome  combinations 
11  of  the  two  jaws  10. 

The  pin  erector  jaws  10  are  mounted  on  a 
vertical  wheeled  bogey  12.  The  bogey  12,  by 
means  of  four  circular  V-grooved  castors,  can 
travel  upwardly  and  downwardly  on  a  V-edge 
vertical  erector  track  13.  The  pin  erector  jaws  10 
are  connected  to  the  bogey  12  by  means  of 
parallel  motion  pivot  bars  14. 

Once  a  flat  case  has  been  injected  rapidly 
upwardly  on  to  the  pins  of the  erector  jaws  10  (in 
closed  parallel  position),  thereby  forcing  the  top 
edges  of  the  flat  case  on  to  the  pins,  the  two  jaws 
10  open,  so  that  rather  than  being  parallel  to  one 
another,  they  are  oriented  at  right-angles  to  one 
another.  In  doing  this,  they  open  out  the  flat  case 
into  a  rectangular  shape  (as  seen  from  the  top). 
The  opened  case  is  shifted  forwardly  by  the 
opening  motion  of  the  erector  jaws  10  to  a  point 
where  it  can  be  lowered  on  to  a  minor  case  flap 
rear  tucker  16  and  a  minor  case  flap  front  tucker 
17.  The  open  case  is  then  lowered  by  the  wheeled 
bogey  12  running  down  the  vertical  erector  track 
13. 

In  Figure  2,  the  minor  flap  front  tucker  17  is 
shown  in  raised  position.  The  slanted  faces  of  the 
minor flap  tuckers  16 and  17  cause the  minor flaps 
of  the  erected  case  to  bend  inwardly  and  sub- 
sequently  to  lie  flat  in  a  horizontal  position. 
Shortly  thereafter,  major  flap  tuckers  18,  one 
mounted  on  each  side  of  the  assembly  line,  cause 
the  major  flaps  of  the  erected  case  to  bend 
inwardly  into  a  partially  tucked  position.  Then,  the 
minor  flap  front  tucker  17,  being  pivotally 
mounted,  pivots  downwardly  to  a  horizontal 
position,  to  permit  a  case  transit  pusher  15  to 
push  the  case  forwardly  (to  the  left)  over  a  glue 
head  20. 



Not  shown  in  Figure  2  is  the  random  glue 
switch  sequencing  system  19,  described  in  more 
detail  later  in  association  with  figure  21.  The 
random  glue  switch  system  19  determines  the 
position  of  the  case  on  the  apparatus  and  signals 
the  glue  head  20  to  spray  cold  adhesive  according 
to  a  predetermined  pattern  on  to  the  inside 
surface  of  the  two  partially-opened  major  flaps  of 
the  case. 

Once  the  adhesive  has  been  applied,  the  case  is 
pushed  forwardly  (to  the  left)  so  that  the  major 
flaps  move  off  the  hold-down  fingers  18  and  on  to 
a  compression  plate  22,  between  endless  align- 
ment  belts  21.  A  case  compression  platen  24, 
affixed  to  a  case  compression  mast  25,  is 
mounted  above  the  compression  plate  22  by 
means  of  support  legs  23.  This  unit  is  capable  of 
travelling  upwardly  and  downwardly  by  means  of 
mast  travel  wheels  26.  The  platen  24  descends 
into  the  interior  of  the  case  resting  on  the 
compression  plate  22  and  applies  a  strong  force 
to  the  bottom  major  and  minor  flaps  of  the  case, 
with  sprayed  cold  adhesive  therein,  thereby 
rapidly  adhering  the  flaps  together.  A  strong  force 
is  applied  to  the  top  of  the  compression  mast  25 
by  means  of  a  high  compression  rocker  27  and 
compression  booster  28. 

Figure  3  illustrates  in  perspective  a  detailed 
view  of  the  glue  head  20.  The  glue  head  20  is 
constructed  of  a  main  body  29,  which  has 
mounted  on  its  front,  a  pair  of  360°  rotating  nozzle 
heads  30.  A  cover  plate  31  is  secured  to  the  rear  of 
the  main  body  29,  which,  with  the  cover  plate  31, 
is  affixed  on  a  mounting  and  supply  fin  32  by 
means  of  suitable  screws  and  bolts  through  holes 
33. 

The  rotating  nozzle  heads  30  are  each 
constructed  with  a  glue  jet  and  needle 
combination  34.  A  cross-blower  air  nozzle  35  is 
positioned  at  right-angles  and  close  to  the  glue  jet 
needle  34.  Glue  for  the  glue  head  20  is  supplied 
through  a  glue  supply  port  36.  Air  for  the  air 
nozzle  35  is  supplied  through  an  air  port  37.  Air 
required  to  retract  the  needle  34  in  the  glue  jet  34 
is  supplied  through  an  air  port  38. 

Figure  4  represents,  close  to  actual  size,  a  side 
elevation  view  of  the  glue  head  20,  described  in 
association  with  Figure  3.  It  should  be  noted  that 
the  glue  head  20,  as  shown  in  Figure  4,  includes 
an  adjusting  screw  40  which  is  located  on  the  rear 
face  of  the  cover  plate  31. 

Figure  5  illustrates  an  end  elevation  view  of  the 
glue  head  20,  which  is  again  shown  close  to 
actual  size,  as  in  Figure  4.  The  diminutive  size  of 
the  glue  head  20  and  the  fact  that  it  is  reliable  in 
operation  are  believed  to  be  major  innovations 
and  represent  substantial  advances  over  much 
larger  and  more  cumbersome  glue  heads  now 
used  in  case-erector  and  sealing  lines  and  equip- 
ment.  The  rotating  nozzle  heads  30,  as  shown  in 
Figure  5,  are  positioned  so  as  to  spray  adhesive  in 
opposite  directions  to  one  another,  that  is, 
horizontally  to  either  side  of  the  glue  head  20.  The 
cross-blower  air  nozzle  35  for  each  nozzle  head  30 

is  carried  in  a  rotary  air  nozzle  body  39  for  each 
nozzle. 

Figure  6  illustrates  a  cut-away  view,  larger  than 
actual  size,  of  glue  head  20.  The  rotating  nozzle 
head  30  is  shown  at  the  top  of  the  main  body  29. 
The  manner  in  which  a  glue  volume  adjusting 
screw  40  fits  within  the  cover  plate  31  is  readily 
seen.  Extending  over  a  substantial  length  within 
the  body  29  is  a  needle  stem  43.  At  the  top,  this 
needle  stem  43  fits  within  a  nozzle  cone  42.  The 
needle  stem  43  can  move  slightly  upwardly  or 
downwardly  as  required  to  enable  glue  to  be 
ejected  around  the  circumference  of  the  needle 
43.  At  the  top,  the  needle  43  is  pointed  and  fits 
within  a  seat  41  in  the  cone  42.  The  needle  stem 
43  is  mounted  within  the  body  29  by  means  of  a 
series  of  seals  comprising  needle  stem  seals  44,  a 
brass  seal  retainer  45,  a  seal  pressure  spring  46,  a 
piston  48  and  a  piston  seal  49.  An  air  chamber  47 
is  located  above  the  piston  48.  A  variable  spring 
50  (piston  return)  is  positioned  below  the  piston 
48  and  forces  it  upwardly. 

Figure  7  shows  the  glue  head  spraying 
adhesive  on  the  insides  of  the  major  flaps  55  of  a 
case  54.  The  spray  pattern  53  assumes  a  fan 
shape  in  each  case.  A  further  advantage  of  this 
arrangement  is  that  the  glue  head  20  is  confined 
within  the  partially-closed  major  flaps  55,  so  that 
very  little  of  the  glue  escapes  into  the  air.  Thus 
coating-out.  of  the  glue  on  surrounding 
equipment  is  minimized.  The  direction  of travel  of 
the  case  54  along  the  line  is  shown  by  an  arrow. 

Figure  8  illustrates  how  glue  from  the  glue  head 
20  is  sprayed  in  a  fan-like  pattern  53  from  the  pair 
of  nozzles  34  to  apply  four  generally  square  areas 
of  adhesive  56  at  four  locations  on  the  major  flaps 
55  of  the  case  54.  It  is  important  to  note  that  the 
glue  is  applied  in  the  four  areas  so  that  a  margin  is 
left  around  the  circumferences  of  these  four  glue 
areas  56,  to  avoid  overspray  on  to  the  exterior 
portions  of  the  case  or  surrounding  equipment. 
The  timing  of  glue  application  is  governed  by  the 
random  glue  switch  19  described  in  detail  later  in 
association  with  Figure  21.  The  random  glue 
switch  19  is  very  versatile  and  can  sense  various 
sizes  of  box.  By  sending  appropriate  electrical 
signals,  it  can  ensure  that  glue  is  properly  sprayed 
at  predetermined  points  upon  the  interior 
surfaces  of  the  major  flaps  of  cases  as  they  travel 
along  the  line. 

Figure  9  represents  a  perspective  view  of  the 
major  flap  turning  and  hold-down  mechanism  18. 
The  mechanism  18  comprises  a  pair  of  parallel 
finger-like  prongs  57  extending  from  an  axially- 
rotatable  cylindrical  base  58,  which  is  affixed  to 
the  frame  4  immediately  ahead  of  the  case 
magazine  section.  The  case  54,  after  being 
erected  by  the  pin  erector  jaws  10  and  moved 
over  the  tackers  16  and  17,  is  lowered  with  its 
flaps  down,  so  that  the  two  major  flaps  55b 
extend  downwardly  between  the  two  respective 
pairs  of  prongs  57. 

The  manner  in  which  a  major  flap  55  extends 
downwardly  between  the  pair  of  prongs  57  is 
illustrated  in  end  elevation  view  in  Figure  9a.  The 



prongs  57  then  rotate  clockwise  (as  seen  in  Figure 
9a)  through  approximately  90°  (see  Figure  9b), 
whereby  the  major  flap  55  is  turned  inwardly  and 
upwardly  to  an  almost  horizontal  position.  The 
prongs  57  and  base  58  are  rotated  by  an 
automatic  rotating  mechanism  (not  shown) 
mounted  on  the  back  of  the  plate  or  frame  4.  The 
prongs  57,  by  gripping  the  major flaps  55  in  effect, 
hold  the  case  54  down  and  permit  the  pins  64  of 
the  jaw  10  to  be  pulled  upwardly  out  of  the  case. 
After  the  flaps  55  have  been  turned  inwardly  and 
upwardly  and  the  pins  removed,  the  box  pusher 
15  pushes  the  case  54  along  the  apparatus  over 
the  glue  section  and  off  the  prongs  57. 

Figure  10  illustrates  in  detail  the  construction  of 
the  erector  jaws  10,  the  pin  and  dome  com- 
bination  11,  the  wheeled  bogey  12  and  the 
parallel-motion  side  pivot  arms  14.  The  entire 
assembly  is  capable  of  travelling  upwardly  and 
downwardly  on  the  vertical  erector  track  13  by 
means  V-grooved  castors  67.  These  castors  67  are 
rotationally  mounted  on  the  bogey  12  by  means 
of  four  castor  axles  69.  The  castors  67  travel  in 
pairs  upwardly  and  downwardly  on  the  pair  of 
V-faced  tracks  68.  Upward  motion  of  the  bogey  12 
is  stopped  at  a  predetermined  point  by  a  pivot 
stop  80. 

The  pair  of  erector  jaws  10  operate  in  clamshell 
manner  about  a  pivot  point  from  a  position  where 
they  are  proximate  and  parallel.to  one  another  to 
a  position  where  they  are  at  right-angles  to  one 
another  (as  shown  in  Figure  10).  Mounted  in 
linear  series  on  the  two  respective  interior  faces 
of  the  pair of  erector  jaws  10  are  a  plurality  of  the 
pin  and  dome  combinations  11.  While  the  number 
of  pin  and  dome  combinations  11  can  be  varied  as 
required,  as  shown  in  Figure  10,  five  pin  and 
dome  combinations  11  are  preferably  positioned 
in  a  line  on  the  main  erector  jaw  10,  shown  at  the 
left  side  of  Figure  10,  while  three  pin  and  dome 
combinations  11  are  preferably  positioned  in  a 
line  on  the  right  erector  jaw  10.  The  two  pin  and 
dome  combinations  11  mounted  in  the  region  of 
the  erector  jaw  10  remote  from  the  pivot  point 
have  pairs  of  pins,  while  the  three  combinations 
11  nearer  to  the  pivot  point  have  single  pins. 

A  pair  of  pins,  rather  than  a  single  pin,  provides 
better  gripping  action  on  a  case which  has  been 
opened  by  means  of  the  clam-shell-like  action  of 
the  pair  of  erector  jaws  10.  The  two  sides  of  the 
opened  case  not  held  by  the  pair  of  erector  jaws 
10  create  a  bending  moment  on  the  two  erector 
jaws  10  and  this  moment  is  better  handled  by 
having  pairs  of  pins  located  at  the  remote  wings 
of  the  erector  jaws  10.  Single  pins  are  used  in  the 
interior  where  the  grip  need  not  be  as  strong. 

Domes  61  are  preferred  because  they  guide  the 
upper  edges  of  the  flat  case  easily  and  smoothly 
on  to  the  sharp  points  of  the  needles  or  pins  64. 
The  pins  64  are  mounted  in  pin-retaining  blocks 
63,  which  are  held  on  the  erector  jaws  10  at 
desired  locations  by  retaining  screws  65.  The 
sharpened  points  of  the  pins  64  are  hardened  by 
known  metal-hardening  techniques  and  are  care- 
fully  polished  to  ensure  that  they  easily  penetrate 

the  edges  of  a  corrugated  cardboard  box,  without 
creating  a  substantial  amount  of  resistance.  This 
ensures  trouble-free  operation. 

Relative  orientation  of  the  erector  jaws  10  and 
the  wheeled  bogey  12  is  maintained  by  means  of 
a  set  of  four  parallel-motion  side  pivot  arms  14. 
These  arms  14  permit  the  erector  jaws  10  to  be 
moved  from  left to  right  and  in  reverse,  as  seen  in 
Figure  10,  and  thus  permit  the  erected  case  to  be 
opened  from  a  closed  flat  position  and  moved 
from  right to  left  along  the  case  erector  and  gluing 
line.  The  action  of  the  pivot  arms  14  is  controlled 
by  side-motion  acutation  dogs  71  which  are 
located  on  the  reverse  side  of  the  bogey  12.  These 
dogs  71  are  controlled  by  an  actuation  bar  72, 
which  moves  upwardly  and  downwardly. 

Figure  10a  illustrates  a  detailed  side  view  of the 
relative  orientation  of  a  pin  64  with  its  dome  61,  as 
mounted  on  the  jaw  plate  10.  The  pin  64  can  be 
removed  for  shaprening  or  replacement  and  is 
secured  in  the  pin  block  63  by  means  of  a 
pin-holding  screw  66. 

Figure  11  illustrates  in  enlarged  view,  the 
manner  in  which  the  edge  of  a  corrugated  Kraft 
cardboard  piece  73  is  guided  by  means  of  a  dome 
61  on  to  the  sharpened  tip  of  a  needle  62.  To 
enable  efficient  operation  of  the  case-erecting 
line,  at  high  speed,  it  is  extremely  important  that 
the  edge  of  the  corrugated  board  73  of  the  flat 
case  is  guided  precisely  on  to  the  sharpened  tip  of 
the  needle  62.  This  is  accomplished  by  the  dome 
61. 

Figure  12  illustrates  in  enlarged  and 
exaggerated  end  elvation  view  the  manner  in 
which  the  alternating  positioning  of the  domes  61 
and  pins  62,  on  the  respective  parallel  opposing 
erector  jaw  faces  10,  forces  the  edge  of  the 
corrugated  cardboard  73  to  be  guided  on  to  the 
tips  of  the  pins  62  such  that  the  edge  of  the 
cardboard  73  assumes  a  sine-wave  pattern.  This 
sine-wave  pattern  in  combination  with  the  action 
of the  plurality  of  domes  61,  ensures  that the  edge 
of  the  corrugated  cardboard  73  is  injected  on  to 
the  sharp  tips  of  all  of  the  plurality  of  pins  62.  This 
ensures  that  the  cardboard  edge  does  not  miss 
the  hardened  points  or  is  skewered  only  by  some 
of  the  pins.  It  can  be  seen  in  Figure  12  that  the 
alternating  dome  and  pin  design  permits  various 
thicknesses  of  cardboard  73  to  be  handled  by  the 
pin  62  and  dome  61  combination.  This  is  done  by 
the  clearance  74  between  the  pin  62  and  the  face 
of  the  opposite  erector  jaw  10. 

Figure  13  reflects  the  prior  art  and  illustrates  the 
number  of  steps  required  in  order  to  glue  a  case 
using  conventional  case-gluing  equipment.  Using 
such  equipment,  it  is  necessary  for  the  case  to 
travel  through  four  case  (box)  lengths  before  the 
major  and  minor  flaps  of  the  case  can  be 
compression  sealed.  Furthermore,  the  process  is 
energy-consumptive,  not  only  because  the  case 
must  pass  through  four  case  lengths  in  order  to 
be glued,  but  also  the  major flaps  of the  case  must 
be  folded,  completely  opened  and  closed  during 
the  sequence. 

Figure  14  shows  the  marked  contrast  in 



distance,  time  and  technique  possible  with  the 
case  gluing  system  of  this  invention,  when 
compared  to  the  conventional  method  illustrated 
in  Figure  13.  An  important  distinction  is  that  the 
major  flaps  of  the  case,  in  the  process  of  the 
invention,  need  not  be  fully  opened  and  closed  in 
order  to  be  glued.  This  is  because  of  the  unpre- 
cedented  diminutive  size  of  the  glue  head  20 
(which  heretofore  was  not  thought  possible),  and 
the  extremely  efficient  glue-spraying  pattern 
which  can  be  created  by  this  glue  head  20. 

The  method  whereby  a  flat  case  is  taken  from  a 
magazine,  opened  into  a  rectangular  case  shape, 
folded  to  tuck  the  underlying  minor  and  major 
flaps  of  the  case,  glue-sprayed  and  then 
compression  sealed  is  illustrated  sequentially  in 
Figures  15  to  20. 

As  can  be  seen  in  Figure  15,  the  walker  bar  5 
continually  moves  the  flat  cases  (blanks)  so  that 
the  front  case  (the  left-most  case)  abuts  the  case 
injector  9.  By  means  of  an  injector  cylinder  75, 
upon  automatic  command,  this  injects  a  single 
flat  case  upwardly  into  the  space  between  the  two 
parallel  erector  jaws  10  and  on  to  the  pins 
mounted  between  the  two  jaw  faces  (as  seen  in 
enlarged  detail  in  Figure  12).  Then,  as  seen  in 
Figure  16,  the  pair  of  erector jaws  10,  by  means  of 
the  parallel  motion  pivot  bars  14,  move  the  case 
or  box  and  themselves  away  from  the  magazine  2 
of  the  cases  76  and,  at  the  same  time,  they  open 
to  a  point  where  they  are  at  right-angles  to  one 
another.  In  this  manner,  the  case  is 
simultaneously  moved  away  from  the  magazine 
of  flat  cases  76  and  is  opened  onto  a  rectangular 
orientation  (when  viewed  from  above  or  below) 
to  a  point  where  the  opened  case  54  is  positioned 
immediately  above  the  minor  flap  tuckers  16  and 
17. 

In  Figure  16,  the  fold-down  front  minor  flap 
tucker  17  is  raised  upon  command  by  means  of  an 
air  cylinder  78  and,  subsequently,  when  the  case 
54  is  moved  down  the  line,  the  air  cylinder  78 
operates  to  pull  the  flap  tucker  17  downwardly  to 
a  horizontal  position,  thereby  enabling  the  case 
54  to  pass  over  it  (see  Figure  17). 

As  seen  in  Figure  17,  the  case  54,  by  means  of 
the  bogey  12  which  travels  downwardly  on  the 
vertical  erector  track  13,  descends  upon  the  minor 
flap  tuckers  16  and  17,  so  as  to  fold  the  two  minor 
flaps  of  the  case  54  inwardly  and  upwardly.  Then, 
as  seen  in  Figure  18,  the  pair  of  rotatable  major 
flap  tuckers  18,  with  the  prongs  57,  grip  the  major 
flaps  55  on  either  side  of  the  case  54.  The  two 
pairs  of  prongs  57  rotate  and  tuck  the  two  major 
flaps  55  of  the  case  inwardly  and  slightly 
upwardly  to  a  point  where  the  major  flaps  are 
within  approximately  30  degrees  of  being 
completely  folded  horizontally  against  the  bottom 
of  the  case  54.  At  the  same  time,  because  the  case 
54  is  being  held  down  by  the  rotated  prongs  57, 
the  pair  of  erector  jaws  10  and  the  pins  62  can  be 
withdrawn  upwardly  from  the  top  edges  of  the 
case  54  by  the  bogey  12  riding  upwardly  on  the 
vertical  erector  track  13.  At  this  point,  the  box 

pusher  15  comes  into  play and  pushes  the  case  54 
in  a  leftward  direction  over  the  glue  head  20. 

The  positioning  of  the  glue  head  20  can  better 
be  seen  in  Figure  in  Figure  19.  For  illustrative 
purposes  only,  the  glue  head  20  is  shown  as 
spraying  adhesive  in  a  fan-like  pattern  laterally  to 
either  side  from  two  nozzles.  In  actuality, 
adhesive  is  not  sprayed  by  the  glue  head  20  until 
it  is  completely  housed  within  the  major  flaps  55 
of the  case  54.  This  ensures  that  adhesive  will  not 
be  sprayed  at  large  on  to  surrounding  equipment. 
Timing  of  the  spray  of  adhesive  from  the  glue 
head  20  on  to  the  interior  surfaces  of  the  major 
and  minor flaps  is  determined  by the  random  glue 
switch  19,  which  by  means  of  sensors  detects  the 
leading  edge  of  the  case  54,  permits  it  to  proceed 
along  the  line  a  small  further  distance,  and  then 
signals  the  glue  head  20  and  its  air  supply  to 
spray  adhesive  inside  the  two  major  flaps.  The 
preferred  adhesive  pattern  is  four  separate 
rectangular  patches  of  glue  on  the  major  and 
minor  flaps,  as  illustrated  and  discussed 
previously  in  association  with  Figure  8. 

After  passing  over  the  glue  head  20  and  having 
been  properly  sprayed  with  adhesive,  the  two 
major  flaps  55  of  the  case  54  are  closed  to  a 
horizontal  position  by  pushing  the  case  54  further 
to  a  position  where  it  rests  on  the  compression 
plate  22.  At  this  point,  the  case  54  is  directly  under 
the  compression  platen  24.  Also,  the  case  54  is 
held  between  two  parallel  side  mounted  endless 
alignment  belts  21  (see  Figure  2). 

As  seen  in  Figure  20,  the  compression  platen 
24,  by  means  of  a  vertical  ram  25,  is  moved 
downwardly  in  the  case  54  to  a  point  where  it 
touches  the  upper  surfaces  of  the  two  minor 
bottom  flaps.  At  this  point,  high  pressure  is 
applied  to  the  top  of  the  ram  25  by  means  of  the 
booster  cylinder  28,  which  acts  through  the  rocker 
arm  27.  This  high  pressure  forces  the  interfaces  of 
the  major  and  minor  flaps  of  the  case  54  tightly 
together  and  ensures  that  the  flaps  are  glued 
securely  together. 

Following  the  application  of  high  pressure  by 
means  of  the  compression  platen  24,  the  ram  25 
moves  upwardly  to  a  point  where  the 
compression  platen  24  is  withdrawn  above  the 
upper  regions  of  the  case  54.  The  case  54  is  then 
moved  further  down  the  line  to  a  point  where  it  is 
pulled  away  by  means  of  an  outfeed  belt  79.  At 
this  point,  the  case  54  can  be  filled  with  appro- 
priate  consumer  items,  such  as  cans  or  bottles. 

Figure  21  illustrates  in  side  elevation  view  a 
detail  of  the  random  glue  switch  sequencer  19, 
which  automatically  determines  the  leading  and 
trailing  edges  of  the  case  54  and  regulates  the 
turning  on  and  off  of  the  air  and  glue  supplies  to 
the  glue  head  20.  A  wheeled  bogey  81  rides  on  a 
central  track  82  and  is  located  and  oriented  with 
the  box  pusher  15.  A  front  air  switch  83  and  a 
front  glue  switch  84  are  mounted  on  a  carrier 
connected  to  the  case  magazine  rack  76.  A  back 
blowing  air  switch  85  and  a  back  glue  switch  86 
are  mounted  on  a  second  support  affixed  to  the 
compression  plate  22.  The  wheeled  bogey  81 



carries  a  glue  carrier  87  which  has  thereon  a  glue 
cam  88  and  an  air  cam  89. 

In  operation,  the  leading  edge  of  the  magazine 
location  is  determined  by  the  adjustment  position 
of  the  box  length  adjusting  handle  6.  This 
determines  the  location  of  the  front  air  switch  83 
and  the  front  glue  switch  84.  Thus,  the  distance 
between  the  front  switches  83  and  84  and  the 
back  switches  85  and  86  is  related  to  the  length  of 
the  case  54.  As  the  case  54  is  pushed  along  by  the 
box  pusher  15,  the  air  cam  89  and  glue  cam  88, 
which  move  in  unison  with  the  box  pusher  15, 
first  contact  respectively  the  switches  83  and  84, 
which  in  turn,  by  electrical  signals,  cause  the  glue 
head  20  to  spray  adhesive  on  the  flaps  55  of  the 
case  54.  The  length  of  adhesive  spray  time  is 
proportionately  determined  by  the  length  of  the 
glue  cam  88  and  the  air  cam  89.  A  longer  length 
means  a  longer  spray  time,  and  vice  versa.  The 
glue  cam  carrier  87,  during  its  travel  along  the 
track  82,  after  contacting  the  switches  83  and  84, 
covers  a  distance  where  the  cams  contact  no 
switches.  Then,  after  travelling  over  this  region, 
the  carrier  87  approaches  the  compression  plate 
22,  whereupon  the  cams  88  and  89  contact  the 
back  blowing  air  switch  85  and  the  back  glue 
switch  86.  This  contact  causes  a  second 
application  of  adhesive  by  the  glue  head  20  to  a 
second  area  of  the  flaps  55  (see  Figure  8).  The 
glue  spray  actuation  mechanism  starts  prior  to 
the  air  flow  and  ceases  prior  to  the  air  being 
turned  off,  which  assists  in  keeping  the  glue  head 
20  clean  and  functioning  efficiently. 

The  carrier  87  illustrated  in  Figure  21  shows 
different  lengths  of  cams  above  one  another.  The 
carrier  87  can  be  adjusted  upwardly  or  down- 
wardly  in  order  to  expose  various  lengths  of  cams 
to  the  air  and  glue  switches,  thereby  regulating  as 
required  the  length  of  the  adhesive  spray  time.  As 
an  alternative  to  this  system,  the  cam  length  can 
be  varied  by  constructing  the  cams  in  two  parallel 
strips  which  can  be  moved  relative  to  one 
another,  thereby  in  effect  providing  a  longer  or 
shorter  cam  length,  as  required.  The  switches  83, 
84,  85  and  86  can  be  inactivated,  or  the  carrier  82 
can  be  drawn  back,  on  return  of  the  carrier  87  to 
its  original  position,  thereby  preventing  the  spray- 
ing  of  adhesive  from  the  glue  head  20  when  it  is 
not  wanted. 

Figures  22  to  30  illustrate  the  construction  and 
sequential  operation  of  an  alternative  type  of 
random  glue  switch  sequencer  19.  Basically,  this 
other  form  of  random  glue  switch  sequencer  19 
comprises  four  electrical  switches  91,  92,  93  and 
94,  arranged  in  a  line  parallel  and  adjacent  to  the 
path  travelled  by  a  case  to  be  glued  (indicated  by 
the  two  double-headed  arrows).  The  four 
switches  have  four  respective  contact  sensors  95, 
86, 97  and  98.  Each  switch  is  connected  in  series 
to  an  electrical  power  supply  99  according  to  the 
circuit  diagram  shown  in  Figure  22.  The  switches 
91  to  94  are  also  connected  to  a  solenoid-actuated 
air  valve  90  which  in  turn  delivers  compressed  air 
to  the  glue  head  20  and  causes  it  to  spray  glue  as 
required. 

As  may  be  seen  in  sequence  in  Figures  23  to  30, 
the  case  54,  as  it  travels  along  the  line  as  indicated 
by  the  arrow,  first  contacts  the  switch  91  (Figure 
23)  and  then  the  switch  92.  Contact  with  these  two 
switches  does  not  activate  the  solenoid-actuated 
air  valve  90  and  hence  no  glue  is  sprayed  on  the 
major  flaps  of  the  case  54.  However,  when  the 
case  54  advances  along  the  line  to  the  point 
where  it  contacts  the  switch  93  (Figure  25),  then 
the  valve  90  is  actuated  and  the  glue  head  20 
commences  to  spray  glue  on  the  major  flaps  of 
the  case  54  (the  second  major flap  and  glue  nozzle 
are  not  shown  for  simplicity  of  illustration).  Glue 
continues  to  be  sprayed  on  the  case  54  until  the 
switch  94  is  contacted.  Then  the  air  valve  is  turned 
off  and  glue  spraying  stops. 

The  case  54  proceeds  further  along  the  line  until 
its  end  loses  contact  with  the  switch  91  (Figure 
27).  This  activates  the  valve  90  a  second  time  and 
the  glue  head  20  commences  to  spray  glue  on  the 
major  flap  of  the  case  54  at  a  second  location  (see 
the  pattern  shown  in  Figure  8). 

The  glue  head  20  continues  to  spray  glue  on  the 
major  flap  (see  Figure  28)  until  the  rear  corner  of 
the  case  54  advances  to  the  point  where  it  loses 
contact  with  the  switch  92.  This  de-activates  the 
air  valve  90  and  the  glue  head  20  stops  spraying 
glue.  The  case  54  then  proceeds  along  the  line, 
ultimately  losing  contact  with  the  switches  93  and 
94  as  well  (see  Figures  29  and  30).  These  two 
switches  acivate  the  air  valve  90  only  when 
contacted  by  the  leading  edge  of  the  case  54  and 
have  no  function  when  released  by  the  rear  edge 
of  the  case  54. 

This  embodiment  of  the  random  glue  switch 
sequencer  19  requires  a  between-case  resetting 
mechanism  (not  shown)  or  a  on-case  length 
space  between  cases  so  that  the  sensors  85,  86, 
87  and  88  can  return  to  their  original  positions 
after  being  triggered. 

The  contact  sensors  95,  96,  97  and  98  have 
sufficient  length  of  function  properly,  even 
though  there  may  be  significant  variations  in  the 
widths  of  the  cases  54  proceeding  in  series  along 
the  line.  To  accommodate  large  differences  in 
case  widths,  however,  such  as  when  the  line  is 
being  converted  from  handling  one  width  of  case 
to  handling  another  width  of  case,  the  position  of 
the  overall  random  glue  switch  sequencer  19  can 
be  moved  inwardly  or  outwardly,  as  required. 
Further,  the  relative  lengths  and  distances 
between  the  glue-sprayed  areas  can  be  adjusted 
as  required  by  varying  the  distances  between  the 
four  switches  91,  92,  93  and  94. 

Figure  31  illustrates  in  perspective  view  an 
alternative  apparatus  for  holding  the  case  54 
downwardly  by  means  of  a  pair of transit  bars  155 
positioned  overthe minor front flap  tucker  17.  The 
case  54  is  gripped  by  means  of  hold-down  strips 
157,  mounted  on  the  interior  sides  of  the  two 
transit  bars  155.  As  can  be  recognized,  when  the 
bottom  major  and  minor  flaps  of  the  case  are 
forced  to  bend  inwardly,  a  substantial  amount  of 
upward  force  is  exerted  on  the  case  54.  This  force 
attempts  to  drive  the  case  54  upwardly,  which  is 



detrimental  to  proper  functioning  of  the  line.  This 
force  can  be  resisted  by  means  of  the  hold-down 
strips  157,  which,  in  association  with  the  retaining 
or  transit  bars  155,  are  mounted  in  a  self- 
correcting  manner  about  a  pivot  point  158.  The 
retaining  transit  bars  155,  together  with  the 
hold-down  strips  157,  can  be  moved  unwardly  or 
outwardly  in  a  lateral  direction  from  each  side  of 
the  case  54.  This  can  be  done  by  actuator  bars  or 
some  other  acceptable  and  known  technique. 

In  Figure  31,  one  of  the  major  flaps  55  is  shown 
in  a  vertically  downward  orientation.  This  is  for 
illustrative  purposes  only.  In  operation,  the  two 
major  flaps  are  bent  inwardly  by  the  fingers  of  the 
major  flap  tuckers  and  the  hold-downs  155  which 
pivotally  rotate  inwardly  and  upwardly  as 
required. 

Figure  31a  shows  in  detail  the  way  in  which  the 
pair  of  hold-down  strips  157  are  mounted  within 
the  retaining  bar  155  by  means  of  rubber 
retaining  rings  160.  In  the  development  of  the 
corrugated  board  box-sealing  equipment,  it  has 
been  discovered  that  two  pieces  of  corrugated 
cardboard  with  small  atomized  particles  of  cold- 
cure  adhesive  broadcast  thinly  and  discretely  on 
the  interface  surfaces  of  one  or  both  of  the  pieces 
can  be  rapidly  set  in  a  matter  of  0.25  to  1.5 
seconds,  by  the  application  of  high  external 
pressure  upon  the  two  outer  faces  of  the  two 
pieces  of  cardboard,  thereby  forcing  the  adhesive 
interface  together. 

A  mechanical  system  has  been  devised  which 
takes  advantage  of  this  discovery  and  puts  it  to 
practical  use.  The  system  is  basically  designed  for 
gluing  together  the  flaps  of  boxes,  cartons  or 
cases  erected  from  the  flat  state  and  used  as 
packaging  for  articles  such  as  cans  or  bottles.  The 
system  compresses  tightly  together the  bottom  of 
a  partially-assembled  corrugated  cardboard  box, 
including  the  flaps,  by  using  a  primary 
compression  plate  system  with  a  secondary 
booster  system. 

While  various  mechanical  systems  can 
probably  be  developed  and  used  to  practice  the 
discovery,  the  key  to  the  invention  is  the 
discovery  and  recognition  that  it  is  possible  to 
adhere  two  pieces  of  pressed  fibrous  material 
together,  such  as  corrugated  cardboard,  using  a 
cold-cure  adhesive,  in  a  matter  of  only  0.25  to  1.5 
seconds  by  using  a  combination  of  high  pressure 
and  a  thinly-spread  atomized  pattern  of  adhesive 
discretely  broadcast  over  one  or  both  of  the 
interface  surfaces  to  be  glued  together  in  a 
parallel  manner.  While  a  pressure  within  a  broad 
range  may  suffice,  it  has  been  found  that  a 
pressure  in  the  range  from  1.4  to  11.2 kg/cm2, 
(namely  20  to  1601bs  per  sq.  in)  gives  good 
results. 

In  most  corrugated  box  carton  or  case 
assembly  lines,  the  items  in  erected  form  are 
around  25  to  75 cm  (10-30  inches)  in  depth. 
Furthermore,  the  boxes,  cases  or  cartons  are 
travelling  along  the  line  at  a  rate  of  20  to  40  boxes 
per  minute.  These  rates  allow  only  short 
manipulation  times  for  each  box,  ranging  from  1  

to  3  seconds.  Thus,  in  order  to  accomplish  an 
operation,  such  as  the  sealing  of  the  bottom  flaps 
of  a  box,  it  is  necessary  for  the  high  pressure 
applicator  to  descend  rapidly  into  the  interior  of 
the  box for  a distance of  at least 25 to 75  cm  (10 to 
30 inches) to  a position  nearthe bottom  of the box 
and  then,  at  the  end  of  the  stroke,  to  apply  a 
pressure  of  1.4  to  11.2  kg/cm2  (20  to  160  Ibs  per 
sq  in)  to  the  bottom  of  the  box.  The  pressure 
applied  will  vary  according  to  process  conditions 
and  requirements.  These  conditions  present  a 
difficult  operational  problem,  because  the 
pressure  applicator  not  only  has  to  travel  at 
substantial  speeds,  but  it  must  be  heavy  and 
strong  enough  (which  creates  an  unwanted  high 
inertia  coefficient)  to  generate  a  substantial  force 
at  the  end  of  each  stroke. 

To  deal  with  these  problems  and  to  reduce 
weight  in  the  high-speed  pressure  applicator,  we 
have  invented  a  secondary  booster  system  which 
operates  in  the  following  manner.  After  the 
lightweight  pressure  applicator  descends  rapidly 
into  the  interior  of  the  corrugated  box  by  25  to 
75  cm  (10  to  30  inches)  as  required,  a  secondary 
pressure  booster  system  comes  into  play  and 
applies  1.4  to  11.2  kg/cm2  (20  to  160  Ibs  sq  in)  of 
pressure  for  the  last  3  mm  (1/8  inch)  stroke  of  the 
pressure  applicator.  This  system  is  described  in 
more  detail  below  in  association  with  Figures  32 
to  34  of  the  accompanying  drawings. 

Referring  to  Figure  32,  two  parallel  horizontal 
pieces  of  corrugated  cardboard  201  and  202  are 
shown  separated  from  one  another.  An  atomized 
dot-like  pattern  of  discrete  particles  of  liquid  or 
emulsified  cold-cure  adhesive  203  has  been 
applied  over  the  the  top  surface  of  the  bottom 
piece  of  cardboard  202.  The  adhesive  203  can  be 
applied  by  any  suitable  adhesive  applicator 
nozzle.  However,  it  is  highly  important  that  the 
adhesive  is  sprayed  over  the  surface  in  a  thin 
pattern  of  tiny  discrete  particles  and  not  as  large 
drops  or  globules.  If  required  or  desirable, 
adhesive  can  also  be  sprayed  on  the  under 
surface  of  the  top  piece  of  cardboard  201. 

Positioned  above  the  upper  piece  of  cardboard 
201  is  a  pressure  applicator  204,  which  consists  of 
a  horizontal  broad  and  flat  compression  platen 
205  constructed  of  steel  or  other  suitably  strong 
material.  The  platen  205  is  controlled  by  a  vertical 
cam  bar  206,  which  travels  upwardly  or 
downwardly  through  a  vertical  stroke,  as 
required.  The  platen  205  is  reinforced  by  a 
support  207  at  the  point  where  it  meets  the  ram 
bar  206. 

Figure  33  depicts,  in  side  elevation  view,  the 
position  of  the  applicator  204  before  it  descends 
to  the  bottom  of  its  travel  to  press  the  cardboard 
pieces  201  and  202  together  in  parallel  fashion. 
The  upward  and  downward  movement  of  the  bar 
206  is  controlled  by  an  air  cylinder  208,  which 
operates  at  4.2  to  7.0  kg/cm2  (60  to  100  Ibs  per 
sq  in)  pressure  and  extends  a  rod  209  from  an 
upper  position,  as  shown  in  Figure  33,  to  a  lower 
position  as  shown  in  Figure  34.  The  rod  209  is 
connected  to  the  bar  206  by  an  attachment  210. 



The  air  cylinder  208  is  capable  of  moving  the 
platen  205  from  its  top  position  (as  shown  in 
Figure  33)  to  its  bottom  position,  and  in  reverse, 
in  rapid  succession.  This  action  enables  the  platen 
205  to  be  moved  upwardly  and  downwardly  into 
and  out  of  the  interiors  of  corrugated  cardboard 
boxes  travelling  along  lines  which  erect  and 
assemble  20  to  30  boxes  per  minute. 

The  final  pressure,  of  the  order  of  1.4  to  11.2 
kg/cm2  (20  to  160  Ibs  per  sq  in),  over  the  last  3 mm 
(1/8  inch)  of  travel  of  the  applicator  204,  is 
provided  by  a  high-compression  hammer  210  and 
a  high-compression  booster  cylinder  211  in 
combination.  When  the  two  pieces  of  corrugated 
cardboard  201  and  202  (such  as  the  major  and 
minor  flaps  of  an  erected  case)  meet  one  another 
at  the  region  of  the  bottom  of  the  stroke  of  the 
applicator  204  (as  seen  in  Figure  34),  a  booster 
force  is  applied  to  the  top  of  the  ram  bar  206  by 
the  hammer  210  which  is  activated  by  the  booster 
cylinder  211.  The  booster  hammer  210  pivots 
about  a  horizontal  pivot  212  or  similar  device.  The 
cylinder  211  automatically  becomes  activated  at 
the  bottom  of the  stroke  of the  pressure  applicator 
204  by  means  of  a  ram  bar  hammer  advance  knob 
213  contacting  an  advance  crank  214  (see  Figure 
34)  to  provide  a  stong  solid  force  generating  1.4  to 
11.2  kg/cm2  (20  to  160  Ibs  per  sq  in),  to  the  top  of 
the  bar  206.  The  action  of  the  hammer  210  on  the 
top  of  the  bar  206  causes  the  applicator  204  to 
travel  approximately  3  mm  (1/8  inch)  further  at 
the  bottom  of  its  stroke,  thereby  firmly  pressing 
together  the  cardboard  pieces  201  and  202  and 
the  discrete  interface  of  the  cold-cure  adhesive. 
The  booster  pressure  can  typically  be  1/2  to  2 
seconds  in  duration,  or  longer  or  shorter,  as 
required  to  meet  process  requirements. 

As  can  be  seen  in  Figure  34,  the  hammer  210  at 
the  bottom  of  the  stroke,  by  means  of  contact  of 
the  knob  213  with  the  crank  214,  rotates  slightly  to 
the  right  about  the  pivot  215,  so  that  its  right  end 
is  over  the  bar  206:  While  it  is  not  shown,  the  air 
cylinder  208,  the  air  cylinder  211  and  the  pivot  215 
are  secured  to  a  frame  for  solid  support.  Ths  sides 
of this case  can  be  held  by  a  suitable  hold-down 
mechanism  such  as  mechanical  flap-clutching 
fingers,  side  clamps  or  transit  bars  216,  as  shown. 

We  have  found  that  a  liquid  polyvinyl  acetate 
cold-cure  resin  adhesive  is  satisfactory  for  the 
purposes  of  this  invention.  Maximum  adhesion 
strength,  following  initial  adhesion,  is  obtained 
within  the  next  5  to  10  seconds.  The  adhesion 
provided  by  a  liquid  cold-cure  adhesive  is 
substantially  superior  to  a  hot-melt  adhesive 
system  and,  unlike  a  hot-melt  adhesive  system,  is 
so  strong  upon  ultimate  cure  that  the  cardboard 
itself  will  part,  before  the  adhesive  will  part. 

A  distinct  advantage  of  the  secondary  high 
pressure  booster  step  is  that  it  saves  energy  and 
cuts  down  on  equipment  costs  by  eliminating 
heavy  equipment  capable  of  applying  and 
transmitting  high  pressure  throughout  the  entire 
operation  cycle.  High  pressure  is  applied  only  at 
the  last  critical  portion  of  the  stroke  cycle  of  the 

pressure  applicator  204  and  thus  enables  a  lighter 
construction  of  apparatus  to  be  used. 

A  compressed  air  system  is  believed  to  be  the 
preferred  system  for  driving  the  various 
components  of  the  apparatus.  A  hydraulic  oil 
system  is  not  satisfactory  for  line  speeds  as 
described,  because  such  a  system  is  too  slow. 
Furthermore,  air  is  clean  whereas  oil  tends  to  leak 
from  time  to  time  and  provides  a  hygiene 
problem  which  is  not  accepted  in  many  packaging 
environments  such  as  food  packaging. 

Results  of  adhesion  testing  using  paper  materials 
and  cold  set  adhesives 

Referring  to  Figure  35,  which  depicts  in 
graphical  manner  the  behaviour  of  cold-cure 
adhesive  sprayed  on  to  the  interface  of two  sheets 
of  paper,  the  upper  line  displays  the  amount  of 
fibre  tear  using  a  light  dense  spray  of  droplets, 
while  the  lower  line  displays  the  amount  of  fibre 
tear  using  a  heavy  atomised  spray  of  droplets. 

The  adhesive  used  in  the  tests  giving  rise  to  the 
graphical  data  depicted  in  Figure  35  is  available 
under  the  trade  mark  RESYN  33-1583  (formerly 
72-1142)  and  has  the  following  characteristics: 

Product  type: 
Formulated  emulsion  cold-cure  adhesive. 

Physical  properties: 
Appearance:  Fluid,  white  product 
Viscosity:  Approx.  2500  mPa.s  (cP) 
Solids:  Approx.  56% 
pH:  Approx.  4.5 
Relative  Density:  Approx.  1.08  (10.8  lbs/lmp 

Gal) 

Meets  composition  requirements  of  U.S.  F.D.A. 
Regulation  121.2520  "Adhesives". 

Time  factor 
The  graph  is  based  on  1.5  seconds  of 

compression  time.  Beyond  this  time,  further 
compression  does  not  appear-  to  influence 
adhesive  droplet  penetration.  Therefore,  adhesive 
curing  time  starts  no  later  than  1.5  seconds. 

Fibre  tear  factor  vs.  time 
Fibre  tear  testing  was  caculated  1.0  second  after 

1.5  seconds  of  compression  time.  The  graph 
displays  the  correct  percentage  of  fibre  tear  for 
1.5  seconds  of  compression. 

The  compression  times  below  reflect  a 
percentage  loss  of  fibre  tear  1.0  second  after 
compression. 

1.0  sec.  compression-8%  reduction  in  fibre 
tear 

0.5  sec.  compression-12%  reduction  in  fibre 
tear 

0.25  sec.  compression-25%  reduction  in  fibre 
tear 

According  to  tests,  100%  fibre  tear  is  achieved 
in  tests  below  11.2  kg/cm2  (160  lbs)  pressure,  to  as 
low  as  1.4  kg/cm2  (20ibs)  pressure.  This  only 
occurs  seconds  after  compression,  for  example: 



1.5  seconds  of  1.4  to  11.2  kg/cm2  (20  Ibs  to  160 
lbs)  pressure  yields  100%  fibre  tear  after  3.0 
secs. 

1.0  second  of  1.4  to  11.2  kg/cm2  (20  Ibs  to  160 
lbs)  pressure  yields  100%  fibre  tear  after  4.0 
secs. 

0.5  second  of  1.4  to  11.2 kg/cm2  (20  Ibs  to 
160  lbs)  pressure  yields  100%  fibre  tear  after 
4.0  secs. 

0.25  second  of  1.4  to  11.2  kg/cm2  (20 lbs  to 
160  ibs)  pressure  yields  100%  fibre  tear  after 
7.0  secs. 

These  results,  even  at  the  0.25  second  time,' 
demonstrate  an  initial  and  secondary  fibre  tear 
result  which  can  have  very  viable  practical 
applications  in  corrugated  and  related  paper 
industries. 

Reactivation  of  dried  adhesive 
Reactivation  of  dried  adhesive  using  forms  of 

water  application  has  also  been  found  to  result  in 
usable  bonding  when  subjected  to  high  com- 
pression  techniques  according  to  the  invention. 

1.  A  case  erecting  and  sealing  apparatus,  com- 
prising  means  for  withdrawing  a  case  in  a  flat 
state  from  a  supply,  means  (11,  62,  64)  for 
gripping  the  case  in  a  flat  state  and  means  (10)  for 
causing  the  gripping  means  to  bring  the  case  into 
tubular  or  erected  configuration,  characterised  in 
that  the  gripping  means  (11,  62,  64)  comprise  at 
least  two  gripping  pins,  means  (10)  are  provided 
for  moving  the  case  in  a  flat  state  relative  to  the 
gripping  pins,  so  that  the  leading  edges  of  two  of 
its  sides  are  impaled  respectvely  upon  the 
gripping  pins  (11,  62,  64),  and  the  means  (10) 
comprise  first  and  second  relatively  pivotally- 
movable  and  parallel  supports,  the  two  gripping 
pins  being  mounted  so  as  to  face  one  another  on 
the  respective  first  and  second  supports. 

2.  An  apparatus  according  to  claim  1,  wherein 
the  means  (10)  comprise  a  body  (10)  and  the  pins 
(11,  62,  64)  are  mounted  on  the  body  (10)  which 
can  open  and  close,  whereby  opening  of  the  body 
(10)  when  the  pins  (11,  62,  64)  have  gripped  the 
case  in  a  flat  state  causes  the  case  (54)  to  open. 

3.  An  apparatus  according  to  claim  1  or  2, 
wherein  the  pins  (11,  62,  64)  penetrate  a  top  or 
bottom  edge  of  the  case  (54). 

4.  An  apparatus  according  to  any  preceding 
claim,  wherein  means  (20)  are  provided  for  spray- 
ing  adhesive  on  the  interior  surface  of  at  least  one 
flap  (55)  of  the  case  (54)  without  causing  the  flap 
(55)  to  open  completely  relative  to  the  case  body 
(54). 

5.  An  apparatus  according  to  claim  4,  wherein  a 
pressure  applicator  (24)  is  provided  for  applying 
pressure  to  the  case  flap  (55)  when  its  interior 
surface  has  been  sprayed  with  adhesive. 

6.  An  apparatus  according  to  claim  4  or  5, 
wherein  a  random  glue  switch  (19)  is  arranged  to 
locate  the  front  or  trailing  edge  of  a  case  (54),  as  it 
is  moved  along  the  apparatus,  and  to  regulate  the 

spray  time  and  location  of  the  adhesive  sprayed 
on  the  flap  or  flaps  (55)  of  the  case  (54). 

7.  An  apparatus  according  to  any  preceding 
claim,  wherein  minor  (16,  17)  and  major  (18)  flap 
tuckers  are  provided,  the  minor  flap  tuckers  (16, 
17)  serving  to  tuck  the  minor  flaps  of  an  erected 
case  (54)  and  the  major  flap  tuckers  (18)  then 
serving  to  tuck  the  major  flaps  of  the  erected  case 
(54). 

8.  An  apparatus  according  to  claim  4,  5,  6  or  7, 
wherein  respective  pairs  of  rotatable  fingers  (57), 
positioned  on  each  side  of  the  apparatus,  serve  to 
grip  major  flaps  (55)  of  the  case  (54)  and  to  hold 
down  the  case  as  the  pins  (11,  62,  64)  are 
withdrawn. 

9.  An  apparatus  according  to  any  preceding 
claim,  wherein  the  means  (10)  comprise  at  least  a 
pair  of  supports  upon  which  at  least  a  pair  of 
sharp  pointed  pins  (62,  64)  are  mounted  on  each 
respective  support,  the  two  supports  (10)  being 
mutually  pivotally  arranged  so  as  to  be  movable 
from  a  closed  position,  where  they  are  parallel  to 
one  another,  to  a  position  where  they  are  at 
right-angles  to  one  another,  and  wherein  an 
injector  (9)  is  provided,  the  injector  (9)  being 
arranged  to  remove  a  flat  case  from  a  magazine 
(2)  of  such  flat  cases  and  to  force  each  of  two  of  its 
edges  on  to  the  points  of  the  respective  pins  (62, 
64). 

10.  An  apparatus  according  to  claim  9,  wherein 
the  pair  of  pins  (62,  64)  are  mutually  parallel  and 
similarly  oriented  and  respective  domes  (61)  are 
positioned  immediately  under  their  points,  the 
height  of  the  domes  (61)  being  less  than  that  of 
the  pin  points  above  the  supports  (10). 

11.  An  apparatus  according  to  claim  9  or  10, 
wherein  respective  domes  (61)  are  mounted  on 
the  first  and  second  supports  (10)  and  are  located 
immediately  in  front  of  the  points  of  the 
respective  pins  (62,  64). 

12.  An  apparatus  according  to  claim  9, 10  or  11, 
wherein  at  least  two  pairs  of  the  pins  (62)  are 
mounted  on  the  first  support  (10)  and  at  least two 
pairs  of  the  pins  (64)  are  mounted  on  the  second 
support  (10). 

13.  An  apparatus  according  to  any of claims 9 to 
12,  wherein  the  pins  (62,  64)  and  the  supports  (10) 
are  mounted  so  as  to  be  movable  toward  or  away 
from  the  magazine  (2). 

14.  An  apparatus  according  to  claim  13, 
wherein  the  pins  (62,  64)  and  supports  (10)  are 
also  movable  upwardly  and  downwardly  as  well 
as  toward  or  away  from  the  magazine  (2). 

15.  An  apparatus  according  to  claim  14, 
wherein  the  pins  (62, 64)  and  the  supports  (10)  are 
mounted  on  movable  means  (12)  so  that  one 
support  (10)  remains  parallel  to  the  movable 
means  (12)  as  it  is  moved  upwardly  or  down- 
wardly. 

16.  An  apparatus  according  to  any  preceding 
claim,  wherein  a  spray  nozzle  (30)  is  provided,  for 
spraying  liquid  adhesive  on  to  flaps  (55)  of  the 
erected  case  (54),  and  an  air  nozzle  (35)  is 
mounted  adjacent  the  location  (34)  of  emission  of 
the  adhesive  from  the  spray  nozzle  (30)  and  at 



right-angles  to  the  direction  of  emission,  whereby 
adhesive  emitted  from  the  spray  nozzle  (30)  is 
directed  by  air  emitted  from  the  air  nozzle  (35). 

17.  An  apparatus  according  to  claim  16, 
wherein  the  spray  nozzle  (30)  and  the  air  nozzle 
(35)  are  rotatable  in  unison. 

18.  An  apparatus  according  to  claim  16  or  17, 
wherein  a  pair  of  the  spray  nozzles  (30)  and  a 
corresponding  pair  of  the  nozzles  (35)  are 
mounted  in  combination  on  a  support  body  (29). 

19.  An  apparatus  according  to  claim  16,  17  or 
18,  wherein  the  nozzles  (30,  35)  are  affixed  to  a 
thin  mounting  and  supply  fin  (32). 

20.  An  apparatus  according  to  claim  19, 
wherein  the  mounting  and  supply  fin  (32) 
comprises  a  plurality  of  distinct  channels  usable 
respectively  for  supplying  liquid  adhesive  and  air 
respectively  to  the  spray  nozzles  (30)  and  to  the 
air  nozzles  (35). 

21.  An  apparatus  according  to  any  of  claims  16 
to  20,  wherein  on-off  adhesive  and  air  actuators 
are  provided  for  starting  and  stopping  the 
emission  of  air  from  the  or  each  nozzle  (35). 

22.  An  apparatus  according  to  any  preceding 
claim,  wherein  a  random  glue  switch  sequencer 
system  (19)  comprising  at  least two  switches  (83) 
to  86;  91  to  94)  is  provided,  sensors  (95  to  98)  are 
mounted  on  the  switches  for  detecting  the  lead- 
ing  and  trailing  edges  of  erected  cases  (54)  and 
each  of  the  switches  is  arranged,  upon  activation 
by  the  sensors  (95  to  98),  to  emit  an  electrical 
signal,  whereby  the  case  (54),  upon  being  moved 
along  the  apparatus,  moves  sensor  activating 
means  which  in  turn  operate  the  sensor  (95,  96, 
97,  98)  of  the  respective  switch. 

23.  An  apparatus  according  to  claim  22, 
wherein  the  switches  (91  to  94)  are  connectable 
electrically  to  means  comprising  a  solenoid- 
actuated  air  valve  (90),  whereby  operation  causes 
the  valve  (90)  to  deliver  compressed  air  to  a  glue 
head  (20)  arranged  to  spray  liquid  adhesive  on  to 
the  case  (54). 

24.  A  method  of  holding  and  erecting  a 
rectangular  packaging  case  from  a  case  in  a  flat 
state  (54)  by  means  of  an  erector  mechanism  (10 
to  14),  characterised  by 

(a)  moving  the  flat  case  (54)  so  that  the  leading 
edges  of  two  of  its  sides  are  impaled  respectively 
upon  at  least  two  sharpened  pins  (11,  62,  64) 
mounted  so  as  to  face  one  another  on  respective 
first  and  second  relatively  pivotally-movable  and 
parallel  supports  (10)  of  the  erector  mechanism 
(10  to  14);  and 

(b)  relatively  pivotally  moving  the  first  and 
second  supports  (10)  so  that  the  respective 
leading  edges  of  the  case  impaled  on  the  pins  (11) 
move  to  a  position  where  the  associated  sides  of 
the  case  (54)  are  at  right-angles  to  one  another. 

25.  A  method  according  to  claim  24,  wherein 
the  opened  case  (54)  is  moved  away  from  the 
erector  mechanism  (10  to  14). 

26.  A  method  according  to  claim  24  or  25, 
wherein  the  supports  (10)  can  be  raised  or 
lowered  relative  to  an  erector  support  track  (13). 

27.  A  method  according  to  claim  24,  25  or  26, 

wherein  major  and  minor  flaps  (55)  of  an  erected 
case  (54)  are  adhesively  sealed  by  spraying  liquid 
adhesive  on  to  the  interior  surfaces  of  the  major 
and  minor  flaps,  while  the  major  flaps  are  in  only 
a  slightly  raised  position  and  the  minor  flaps  are 
closed,  by  means  of  a  liquid  adhesive  spray 
means  (20)  arranged  to  penetrate  between  the 
slightly  raised  major  flaps  and  the  closed  minor 
flaps  of the  case  (54)  and  direct  liquid  adhesive  on 
to  the  interior  surfaces  of  the  major  flaps  and  the 
exterior  surfaces  of  the  minor  flaps. 

28.  A  method  according  to  any  of  claims  24  to 
27,  which  comprises  spraying  liquid  adhesive  on 
to  the  interior  surfaces  of  the  major  flaps  and  the 
exterior  surfaces  of  the  minor  flaps  or  an  erected 
case  (54)  by: 

(a)  moving  the  leading  edge  of  the  case  (54) 
past  first  electric  sensing  means  (91)  arranged  to 
detect  such  leading  edge; 

(b)  moving  the  leading  edge  of  the  case  (54) 
past  second  electric  sensing  means  (92)  arranged 
to  detect  such  leading  edge  and  disposed  with  the 
first  electric  sensing  means  in  a  path  parallel  to 
the  path  of  movement  of  the  case  (54); 

(c)  moving  the  leading  edge  of  the  case  (54) 
past  third  electric  sensing  means  (93)  arranged  to 
detect  such  leading  edge  and  disposed  with  the 
first  and  second  electric  sensing  means  (91, 92)  in 
a  path  parallel  to  the  path  of  movement  of  the 
case  (54),  the  third  sensing  means  (93)  being 
connected  to  an  electrical  power  supply  (99)  so  as 
to  send,  upon  actuation,  an  electrical  signal  to 
operate  a  solenoid-actuated  air  valve  (90)  which 
in  turn  actuates  a  liquid  adhesive  spray  means 
(20),  whereby  adhesive  is  sprayed  upon  the 
interior  surfaces  of  the  major  flaps  and  the 
exterior  surfaces  of  the  minor  flaps  of  the  case 
(54)  at  a  first  location; 

(d)  moving  the  leading  edge  of  the  case  (54) 
past  fourth  electric  sensing  means  (94)  arranged 
to  detect  such  leading  edge  and  disposed  with  the 
first,  second  and  third  electric  sensing  means  (91, 
92, 93)  in  a  path  parallel  to  the  path  of  movement 
of  the  case  (54),  the  fourth  electric  sensing  means 
(94)  being  connected  to  an  electrical  power 
supply  (99)  so  as  to  send,  upon  detecting  the 
leading  edge  of  the  case  (54),  an  electrical  signal 
to  stop  operation  of  the  air  valve  (90)  and  further 
spraying  of  the  liquid  adhesive; 

(e)  detecting  the  trailing  edge  of  the  case  (54)  by 
means  of  the  first  electric  sensing  means  (91)  as 
the  case  continues  to  move  so  as  thereby  to 
connect  the  first  sensing  means  (91)  to  an 
electrical  power  supply  (99)  and  send,  upon 
actuation,  an  electrical  signal  to  operate  the  air 
valve  (90)  which  in  turn  causes  the  liquid  adhesive 
spray  means  (20)  to  spray  adhesive  on  the  interior 
surfaces  of  the  major  flaps  and  the  external 
surfaces  of  the  minor  flaps  of  the  case  (54)  at  a 
second  location;  and 

(f)  detecting  the  trailing  edge  of the  case  (54)  by 
means  of  the  second  electric  sensing  means  (92) 
as  the  case  (54)  continues  to  move  so  as  thereby 
to  connect  the  second  sensing  means  (92)  to  an 
electrical  power  supply  source  (99)  and  send, 



upon  actuation,  an  electrical  signal  to  stop 
operation  of  the  air  valve  (9)  and  further  spraying 
of  the  liquid  adhesive  at  the  second  location. 

1.  Behälterformer-  und  Klebemaschine,  mit 
Mitteln  zum  Wegnehmen  eines  flachen  Behälters 
von  einem  Vorrat,  mit  Mitteln  (11,  62,  64)  zum 
Egreifen  des  flachen  Behälters  und  mit  Mitteln, 
die  die  Greifermittel  veranlassen,  den  Behälter  in 
hohle  oder  aufgestellte  Form  zu  bringen,  dadurch 
gekennzeichnet,  daß  die  Greifermittel  (11,  62,  64) 
wenigstens  zwei  Greiferstifte  aufweisen,  daß 
Mittel  (10)  zum  Bewegen  des  flachen  Behälters 
relative  zu  den  Greiferstiften  vorgesehen  sind,  so 
daß  die  vorderen  Kanten  zweiter  seiner  Seiter 
jeweils  auf  die  Greiferstifte  (11,  62,  64) 
aufgespießt  werden,  und  daß  die  Mittel  (10)  erste 
und  zweite  relativ  zueinander  drehbewegliche 
und  parallele  Halterungen  aufweisen,  an  denen 
die  zwei  Greiferstifte  einander  gegenüberliegend 
angebracht  sind. 

2.  Maschine  nach  Anspruch  1,  worin  die  Mittel 
(10)  einen  Körper  (10)  aufweisen  und  die  Greifer- 
stifte  (11,  62,  64)  auf  dem  Körper  (10)  angebracht 
sind,  der  öffnen  und  schließen  kann,  wobei  das 
Öffnen  des  Körpers  (10)  das  Öffnen  des  Behälters 
(54)  verursacht,  wenn  die  Greiferstifte  (11,  62,  64) 
den  flachen  Behälter  ergriffen  haben. 

3.  Maschine  nach  Anspruch  1  oder  2,  worin  die 
Greiferstifte  (11,  62,  64)  in  eine  obere  oder  untere 
Kante  des  Behälters  (54)  eindringen. 

4.  Maschine  nach  irgendeinem  der 
vorstehenden  Ansprüche,  worin  Mittel  zum 
Sprühen  von  Klebstoff  auf  die  Innenfläche 
wenigstens  einer  Klappe  (55)  des  Behälters  (54) 
vorgesehen  sind,  ohne  das  vollständige  Öffnen 
der  Klappe  (55)  relativ  zu  dem  Behälterkörper  (54) 
zu  veranlassen. 

5.  Maschine  nach  Anspruch  4,  worin  eine 
Drückeinrichtung  (24)  zum  Ausüben  von  Druck 
auf  die  Behälterklappe  (25)  vorgesehen  ist/wenn 
seine  Innenfläche  mit  Klebstoff  besprücht  ist. 

6.  Maschine  nach  Anspruch  4  oder  5,  worin  ein 
Leimschalter  (19)  zum  Lokalisieren  der  vorderen 
oder  hinteren  Kante  eines  Behälters  (54)  vor- 
handen  ist,  wenn  dieser  längs  der  Maschine 
bewegt  wird,  und  um  die  Spritzzeit  und  die  Stelle 
der  Klappe  oder  der  Klappen  (55)  des  Behälters 
(54)  zu  lokalisieren,  auf  die  Klebstoff  gesprüht 
wird. 

7.  Maschine  nach  irgendeinem  der  vorstehen- 
den  Ansprüche,  worin  Kleinklappen-  (16,  17)  und 
Großklappen-Falteinrichtungen  (18)  vorhanden 
sind,  wobei  die  Kleinklappenfalteinrichtungen 
(16,  17)  dem  Falten  der  kleinen  Klappen  des 
aufgestellten  Behälters  (54)  und  die  Großklappen- 
falteinrichtungen  (18)  dem  Flaten  der  großen 
Klappen  des  aufgestellten  Behälters  (54)  dienen. 

8.  Maschine  nach  Anspruch  4,  5,  6 oder  7,  worin 
auf  jeder  Seite  der  Maschine  angeordnete  Paare 
drehbarer  Finger  (57)  dazu  diesen,  die  Groß- 
klappen  (55)  des  Behälters  (54)  zu  ergreifen  und 

den  Behälter  niederzuhalten,  wenn  die  Greifer- 
stifte  (11,  62,  64)  zurückgezogen  werden. 

9.  Maschine  nach  irgendeinem  der  vorstehen- 
den  Ansprüche,  worin  die  Mittel  (10)  wenigstens 
ein  Paar  Halterungen  aufweist,  auf  denen  jeweils 
wenigstens  ein  Paar  scharf  gespitzter  Greiferstifte 
(62,  64)  angebracht  ist,  wobei  die  zwei 
Halterungen  (10)  gegenseitig  drehbar  angeordnet 
sind,  um  aus  einer  geschlossenen  Stellung,  wo 
sie  einander  parallel  sind,  in  eine  Stellung  bewegt 
werden  zu  können,  in  der  sie  rechtwinklig 
zueinander  sind  und  in  der  eine  Vorschubein- 
richtung  (9)  vorhanden  ist,  um  einen  flachen 
Behälter  aus  einem  für  solche  flachen  Behälter 
bestimmten  Magazin  zu  entnehmen  und  jede 
zweiter  seiner  Kanten  auf  die  Spitzen  der 
jeweiligen  Greiferstifte  (62,  64)  zu  zwingen. 

10.  Mashcine  nach  Anspruch  9,  worin  das  Paar 
Greiferstifte  (62)  64)  zueinander  parallel  und 
gleichgerichtet  ausgerichtet  ist,  und  wobei 
zugehörige  Wölbungen  (61)  unmittelbar  unter 
ihren  Spitzen  angeordnet  sind,  wobei  die  Höhe 
der  Wölbungen  (61)  kleiner  ist,  als  der  Abstand 
der  Stiftspitzen  von  den  Halterungen  (10). 

11.  Maschine  nach  Anspruch  9  oder  10,  worin 
die jeweiligen  Wölbungen  (61)  auf  den  ersten  und 
zweiten  Halterungen  (10)  angebracht  und  un- 
mittelbar  vor  den  Spitzen  der  jeweiligen  Greifer- 
stifte  (62,  64)  angeordnet,  sind. 

12.  Machine  nach  Anspruch  9, 10  oder  11,  worin 
wenigstens  zwei  Paare  der  Greiferstifte  (62)  auf 
der  ersten  Halterung  (10)  und  wenigstens  zwei 
Paare  Greiferstifte  (64)  auf  der  zweiten  Halternung 
(10)  angebracht  sind. 

13.  Maschine  nach  irgendeinem  der  Ansprüche 
9  bis  12,  worin  die  Greiferstifte  (62,  64)  und  die 
Halterungen  (10)  so  angeordnet  sind,  daß  sie  zum 
Magazin  (2)  hin  oder  von  diesem  weg  bewegbar 
sind. 

14.  Maschine  nach  Anspruch  13,  worin  die 
Greiferstifte  (62,  64)  und  die  Halterungen  (10) 
sowohl  aufwärts  und  abwärts  wie  zum  Magazin 
(2)  hin  oder  von  diesem  weg  bewegbar  sind. 

15.  Maschine  nach  Anspruch  14,  worin  die 
Greiferstifte  (62,  64)  und  die  Halterungen  (10)  so 
auf  beweglichen  Mitteln  (12)  angebracht  sind, 
daß  eine  Halterung  (10)  parallel  zu -  den 
beweglichen  Mitteln  (12)  bleibt,  wenn  sie  auf- 
wärts  und  abwärts  bewegt  wird. 

16.  Mashine  nach  irgendeinem  der 
vorstehenden  Ansprucche,  worin  zum  Sprühen 
flüssigen  Klebstoffs  auf  die  Klappen  (55)  des 
aufgestellten  Behälters  (54)  eine  Sprühdüse  (30) 
vorhanden  ist,  und  worin  eine  Luftdüse  (35)  an 
einer  der  Abgabe  des  Klebstoffs  durch  die 
Sprühdüse  (30)  benachbarten  Stelle  und  recht- 
winklig  zur  Abgaberichtung  angebracht  ist,  wobei 
der  von  der  Sprühdüse  (30)  abgegebene  Klebstoff 
durch  die  von  der  Luftdüse  (35)  abgegebene  Luft 
eusgerichtet  wird. 

17.  Maschine  nach  Anspruch  16,  worin  die 
Sprühdüse  (30)  und  die  Luftdüse  (35) 
übereinstimmend  drehbar  sind. 

18.  Maschine  nach  Anspruch  16  oder  17,  worin 
ein  Paar  von  Sprühdüsen  (30)  und  ein 



entsprechendes  Paar  Düsen  (35)  kombiniert  auf 
einem  Trägerkörper  (29)  angebracht  sind. 

19.  Maschine  nach  Anspruch  16,  17  oder  18, 
worin  die  Düsen  (30,  35)  auf  einem  dünnen  Halte- 
und  Leitungsblech  (32)  befestigt  sind. 

20.  Maschine  nach  Anspruch  19,  worin  das 
Halte-  und  Leitungsblech  (32)  eine  Mehrzahl 
unterschiedlicher  Kanäle  für  die  Zuleitung  von 
Klebstoff  und  Luft  zu  den  Sprühdüsen  (30)  und  zu 
den  Luftdüsen  (35)  hat. 

21.  Maschine  nach  irgendeinem  der  Ansprüche 
16  bis  20,  worin  Klebstoff-  und  Luft- 
Zweipunktstellglieder  zum  Starten  und  Stoppen 
der  Abgabe  von  Luft  von  der  oder  von  jeder  Düse 
(35)  vorhanden  sind. 

22.  Maschine  nach  irgendeinem  der  vorher- 
gehenden  Ansprüche,  worin  ein  Leimschalter- 
steuerungssystem  (19)  mit  wenigstens  zwei 
Schaltern  (83  bis  86;  91  bis  94)  versehen  ist,  auf 
denen  Sensoren  (95  bis  98)  zum  Aufspüren 
vorderen  und  hinterer  Kanten  aufgestellter  Be- 
hälter  (54)  vorhanden  sind  und  jeder  Schalter 
nach  Aktivierung  durch  die  Sensoren  (95  bis  98) 
ein  elektrisches  Signal  abgibt,  wobei  der  durch 
die  Maschine  bewegte  Behälter  (54) 
Sensoraktivierungsmittel  bewegt,  die  ihrerseits 
der  Sensor  (95  bis  98)  des  jeweiligen  Schalters 
betätigen. 

23.  Maschine  nach  Anspruch  22,  worin  die 
Schalter  (91  bis  94)  elektrisch  an  ein  solenoid- 
betätigtes  Luftventil  (90)  anschaließbar  sind, 
wobei  die  Betätigung  das  Ventil  (90)  veranlaßt, 
Druckluft  an  den  Leimkopf  (20)  zu  liefern,  um 
Flüssigklebstoff  auf  den  Behälter  (54)  zu  sprühen. 

24.  Verfahren  zum  Halten  und  Aufstellen  eines 
rechtwinkligen  Verpackungsbehälters  aus  einem 
flachen  Behälter  (54)  mittels  eines  Aufstell- 
mechanismus  (10  bis  14),  gekennzeichnet,  durch 

a)  das  Bewegen  des  flachen  Behälters  (54) 
derart,  daß  die  vorderen  Kanten  zweier  seiner 
Seiten  jeweils  auf  wenigstens  zwei  zugespitzten 
Greiferstiften  (11,  62,  64)  aufgespießt  so  ange- 
bracht  werden,  daß  sie  einander  auf  ersten  und 
zweiten  relativ  zueinander  drehbeweglichen  und 
parallelen  Halterungen  (10)  des  Aufstell- 
mechanismus  (10,  bis  14)  gegenüberliegen  (10) 
und 

b)  relatives  Drehbewegen  der  ersten  und 
zweiten  Halterungen  (10),  so  daß  die  jeweiligen 
worderen  und  auf  den  Greiferstiften  (11) 
aufgespießten  Kanten  des  Behälters  sich  in  eine 
Stellung  bewegen,  in  der  die  miteinander 
verbundenen  Seiten  des  Behälters  (54)  recht- 
winklig  zueinander  sind. 

25.  Verfahren  nach  Anspruch  24,  worin  der 
geöffnete  Behälter  (54)  von  dem  Aufstell- 
mechanismus  (10  bis  14)  weg  bewegt  wird. 

26.  Verfahren  nach  Anspruch  24  oder  25,  worin 
die  Halterungen  (10)  relativ  zu  einer  Aufsteller- 
führung  (13)  angehoben  oder  abgesenkt  werden 
können. 

27.  Verfahren  nach  Anspruch  24,  25  oder  26, 
worin  Groß-  und  Kleinklappen  (55)  eines 
aufgestellten  Behälters  (54)  durch  Sprühen  von 
Flüssigklebstoff  auf  die  Innenflächen  der  Groß- 

und  Lleinklappen  klebeverbunden  werden,  wobei 
die  Großklappen  in  nur  gering  angehobener 
Stellung  und  die  Kleinklappen  geschlossen  sind, 
wobie  das  Versprühen  mit  Flüssiglebstoffsprüh- 
mitteln  (20)  erfolgt,  die  zweischen  die  gering 
angehobenen  Großklappen  und  die 
geschlossenen  Kleinklappen  des  Behälters  (54) 
eindringen  und  Flüssigklebstoff  auf  die  Innen- 
fläche  der  Großklappen  und  die  Außenflächen  der 
Kleinklappen  lenken. 

28.  Verfahren  nach  irgendeinem  der  Ansprüche 
24  bis  27,  wobei  Flüssigklebstoff  auf  die  Innen- 
flächen  der  Großklappen  und  die  Außenflächen 
der  Kleinklappen  eines  aufgestellten  Behälters 
(54)  gesprücht  wird  durch; 

(a)  Bewegen  der  vorderen  Kante  des  Behälters 
(54)  vorbei  an  ersten  elektrischen  Abtastmitteln 
(91)  zum  Abtasten  dieser  vorderen  Karrte; 

(b)  Bewegen  der  vorderen  Kante  des  Behälters 
(54)  vorbei  an  zweiten  elektrischen  Abtastmitteln 
(92),  die  dem  Abtasten  dieser  vorderen  Kante 
dienen  und  mit  den  ersten  elektrischen 
Abtastmitteln  auf  einer  der  Bewegungsbahn  des 
Behälters  (54)  parallelen  Bahn  angeordnet,  sind; 

(c)  Bewegen  der  vorderen  Kante  des  Behälters 
(54)  vorbei  an  dritten  elektrischen  Abtastmitteln 
(93),  die  der  Abtastung  dieser  vorderen  Kante 
dienen  und  mit  den  ersten  und  zweiten 
elektrischen  Abtastmitteln  (91,  92)  auf  einer  der 
Bewegungsbahn  des  Behälters  (54)  parallelen 
Bahn  angeordnet  sind,  wobei  die  dritten  Abtast- 
mittel  (93)  mit  einer  elektrischen  Kraftquelle  (99) 
verbunden  sind,  um  bei  Betätigung  eine 
elektrisches  Signal  zur  Beaufschlagung  eines 
solenoidbetätigten  Luftventils  (90)  abzugeben, 
wodurch  Klebstoff  auf  die  Innenflächen  der  Groß- 
klappen  und  die  Außenflächen  der  Kleinklappen 
des  Behälters  (54)  an  einer  ersten  Stelle  gesprüht 
wird; 

(d)  Bewegen  der  vorderen  Kante  des  Behälters 
(54)  vorbei  an  vierten  elektrischen  Abtastmitteln 
(94),  die  dem  Abtasten  dieser  vorderen  Kante 
dienen  und  mit  den  ersten,  zweiten  und  dritten 
elektrischen  Abtastmitteln  (91,  92,  93)  in  einer  der 
Bewegungsbahn  des  Behälters  (54)  parallelen 
Bwegungsbahn  angeordnet  sind,  wobei  die 
vierten  elektrischen  Abtastmittel  (94)  an  eine 
elektrische  Kraftquelle  (99)  angeschlossen  sind, 
um  bei  Abtasten  der  vorderen  Kante  des 
Behälters  (54)  ein  elektrisches  Signal  zum 
Stoppen  des  Betriebes  des  Luftventils  (90)  und 
des  weiteren  Sprühens  von  Flüssigklebstoff 
auzugeben; 

(e)  Abtasten  der  hinteren  Kante  des  Behälters 
(54)  durch  die  ersten  elektrischen  Abtastmittel 
(91)  bei  anhaltender  Bewegung  des  Behälters  um 
dadurch  die  ersten  elektrischen  Mittel  (91)  mit 
einer  elektrischen  Kraftquelle  (99)  zu  verbinden 
und  bei  Betätigung  ein  elektrisches  Signal  zur 
Beaufschlagung  des  Luftventils  (90)  abzugeben, 
welches.  seinerseits  die  Flüssigkeitsklebstoff- 
sprühmittel  (20)  veranlaßt,  Klebstoff  auf  die 
Innenflächen  der  Großklappen  und  die  Außen- 
flächen  der  Kleinklappen  des  Behälters  (54)  an 
einer  zweiten  Stelle  zu  sprühen;  und 



(f)  Abtasten  der  hinteren  Kante  des  Behälters 
(54)  mit  den  zweiten  elektrischen  Abtastmitteln 
(92)  bei  anhaltender  Bewegung  des  Behälters 
(54),  um  dadurch  die  zweiten  Abtastmittel  (92)  an 
eine  elektrische  Kraftquelle  (29)  anzuschließen 
und  bei  Betätigung  ein  elektrisches  Signal  zum 
Stoppen  des  Betriebs  bes  Luftventils  (90)  und 
desweiteren  des  Sprühens  des  Flüssigklebstoffs 
an  der  zweiten  Stelle  zu  stoppen. 

1.  Appareil  de  formage  et  d'encollage  de 
caisses,  comprenant  des  moyens  destinés  à 
retirer  d'une  alimentation  une  caisse  dans  un  état 
aplati,  des  moyens  (11,  62,  64)  destinés  à  prendre 
la  caisse  dans  un  état  aplati  et  des  moyens  (10) 
destinés  à  amener  les  moyens  de  préhension  à 
donner'à  la  caisse  une  configuration  tubulaire  ou 
formée,  caractérisé  en  ce  que  les  moyens  de 
préhension  (11,  62,  64)  comprennent  au  moins 
deux  broches  de  préhension,  des  moyens  (10) 
sont  prévus  pour  déplacer  la  caisse  dans  un  état 
aplati  par  rapport  aux  broches  de  préhension,  afin 
que  les  bords  avant  de  deux  de  ses  côtés  soient 
empalés  respectivement  sur  les  broches  de 
préhension  (11,  62,  64),  et  les  moyens  (10) 
comprennent  des  premier  et  second  supports 
parallêles  et  pouvant  pivoter  l'un  par  rapport  à 
l'autre,  les  deux  broches  de  préhension  étant 
montées  de  façon  à  se  faire  face  l'une  à  l'autre  sur 
les  premier  et  second  supports  respectifs. 

2.  Appareil  selon  la  revendication  1,  dans  lequel 
les  moyens  (10)  comprennent  un  corps  (10)  et  les 
broches  (11, 62, 64)  sont  montées  sur  le  corps  (10) 
qui  peut  s'ouvrir  et  se  fermer,  de  façon  que 
l'ouverture  du  corps  (10),  lorsque  les  broches  (11, 
62,  64)  ont  pris  la  caisse  dans  un  état  aplati, 
provoque  l'ouverture  de  la  caisse  (54). 

3.  Appareil  selon  la  revendication  1  ou  2,  dans 
lequel  les  broches  (11,  62,  64)  pénètrent  dans  un 
bord  supérieur  ou  inférieur  de  la  caisse  (54). 

4.  Appareil  selon  l'une  quelconque  des  reven- 
dications  précédentes,  dans  lequel  des  moyens 
(20)  sont  prévus  pour  pulvériser  un  adhésift  sur  la 
surface  intérieure  d'u  moins  un  rabat  (55)  de  la 
caisse  (54)  sans  provoquer  l'ouverture  complète 
du  rabat  (55)  par  rapport  au  corps  (54)  de  la 
caisse. 

5.  Appareil  selon  la  revendication  4,  dans  lequel 
un  applicateur  (24)  de  pression  est  prévu  pour 
appliquer  une  pression  au  rabat  (55)  de  la  caisse 
lorsque  sa  surface  intérieure  a  été  pulvérisée 
d'adhésif. 

6.  Appareil  selon  la  revendication  4  ou  5,  dans 
lequel  un  commutateur  sélectif  (19)  de  colle  est 
agencée  de  façon  à  positionner  le  bord  avant  ou 
arrière  d'une  caisse  (54),  pendant  qu'elle  est 
déplacée  le  long  de  l'appareil,  et  à  réguler  le 
temps  et  la  position  de  pulvérisation  de  l'adhésif 
pulvérisé  sur  le  rabat  ou  les  rabats  (55)  de  la 
caisse  (54). 

7.  Appareil  selon  l'une  quelconque  des  reven- 
dications  précédents,  dans  lequel  des  organes  de 
pliage  de  rabats  petits  (16, 17)  et  grands  (18)  sont 

prévus,  les  organes  de  pilage  de  rabats  petits  (16, 
17)  servant  à  plier  les  petits  rabats  d'une  caisse 
formée  (54)  et  les  organes  (18)  de  pliage  de  rabats 
grands  servant  ensuite  à  plier  les  grands  rabats 
de  la  caisse  formée  (54). 

8.  Appareil  selon  les  revendications  4,  5,  6  ou  7, 
dans  lequel  des  paires  respectives  de  doigts 
tournants  (57),  positionnées  de  chaque  côté  de 
l'appareil,  servent  à  prendre  les  grands  rabats  (55) 
de  la  caisse  (54)  et  à  manitenir  la  caisse  pendant 
que  les  broches  (11,  62,  64)  sont  rétractées. 

9.  Appareil  selon  l'une  quelconque  des 
revendications  précédentes,  dans  lequel  les 
moyens  (10)  comprennent  au  moins  une  paire  de 
supports  sur  chacun  desquels,  respectivement, 
au  moins  une  paire  de  broches  effilées  et 
pointues  (62,  64)  est  montée,  les  deux  supports 
(10)  étant  agencés  de  façon  à  pouvoir  pivoter 
mutuellement  afin  de  pouvoir  être  déplacés  d'une 
position  fermée,  dans  laquelle  ils  sont  parallèles 
entre  eux,  à  une  position  dans  laquelle  ils  forment 
un  angle  droit  entre  eux,  et  dans  lequel  un 
injecteur  (9)  est  prévu,  l'injecteur  (9)  étant  agencé 
afin  de  retirer  une  caisse  aplatie  d'un  magasin  (2) 
de  telles  caisses  aplaties  et  d'appliquer  à  force 
deux  de  ses  bords  sur les  pointes  des  broches 
respectives  (62,  64). 

10.  Appareil  selon  la  revendication  9,  dans 
lequel  les  deux  broches  (62,  64)  sont  mutuelle- 
ment  parallèles  et  similairement  orientées,  et  des 
dômes  respectifs  (61)  sont  positionnés 
immédiatement  au-dessous  de  leurs  pointes,  la 
hauteur  des  dômes  (61)  étant  inférieure  à  celle 
des  pointes  des  broches  au-deussus  des  supports 
(10). 

11.  Appareil  selon  la  revendication  9  ou  10, 
dans  lequel  des  dômes  respectifs  (61)  sont 
montés  sur  les  premier  et  second  supports  (10)  et 
sont  placés  immédiatement  en  avant  des  pointes 
des  broches  respectives  (62,  64). 

12.  Appareil  selon  la  revendication  9, 10  ou  11, 
dans  lequel  au  moins  deux  paires  des  broches 
(62)  sont  montées  sur  le  premier  support  (10)  et 
au  moins  deux  paires  des  broches  (64)  sont 
montées  sur  le  second  support  (10). 

13.  Appareil  selon  l'une  quelconque  des  reven- 
dications  9  à  12,  dans  lequel  les  broches  (62,64)  et 
les  supports  (10)  sont  montés  de  façon  à  pouvoir 
être  rapprochés  ou  éloignées  du  magasin  (2). 

14.  Appareil  selon  la  revendication  13,  dans 
lequel  les  broches  (62,  64)  et  les  supports  (10) 
peuvent  également  être  déplacés  vers  le  haut  et 
vers  le  bas  ainsi  que  rapprochés  ou  éloignés  du 
magasin  (2). 

15.  Appareil  selon  la  revendication  14,  dans 
lequel  les  broches  (62,  64)  et  les  supports  (10) 
sont  montés  sur  des  moyens  mobiles  (12)  afin 
qu'un  support  (10)  reste  parallèle  aux  moyens 
mobiles  (12)  pendant  qu'il  est  déplacé  vers  le  haut 
ou  vers  le  bas. 

16.  Appareil  selon  l'une  quelconque  des 
revendications  précédentes,  dans  lequel  une  buse 
(30)  de  pulvérisation  est  prévue  pour  pulvériser 
un  adhésif  liquide  sur  des  rabats  (55)  de  la  caisse 
formée  (54),  et  une  buse  à  air  (35)  est  montée  à 



proximité  immédiate  de  l'emplacement  (34) 
d'émission  de  l'adhésif  à  partir  de  la  buse  (30)  de 
pulvérisation  et  perpendiculairement  à  la 
direction  d'émission,  de  manière  qu'un  adhésif 
émis  par  la  buse  de  pulvérisation  (30)  soit  dirigé 
par  l'air  émis  par  la  buse  à  air  (35). 

17.  Appareil  selon  la  revendication  16,  dans 
lequel  la  buse  (30)  de  pulvérisation  et  la  buse  à  air 
(35)  peuvent  tourner  ensemble. 

18.  Appareil  selon  la  revendication  16  ou  17, 
dans  lequel  une  paire  de  buses  (30)  de 
pulvérisation  et  une  paire  correspondante  des 
buses  (35)  sont  montées  en  association  sur  un 
corps  (29)  de  support. 

19.  Appareil  selon  la  revendication  16,17  ou  18, 
dans  lequel  les  buses  (30,  35)  sont  fixés  à  une 
mince  ailette  (32)  de  montage  et  d'alimentation. 

20.  Appareil  selon  la  revendication  19,  dans 
lequel  l'ailette  (32)  de  montage  et  d'alimentation 
présente  plusieurs  canaux  distincts  pouvant  être 
utilisés  respectivement  pour  l'alimentation  en 
adhésif  liquide  et  en  air,  respectivement,  des 
buses  (30)  de  pulvérisation  et  des  buses  à  air  (35). 

21.  Appareil  selon  l'une  quelconque  des  reven- 
dications  16  à  20,  dans  lequel  des  actionneurs 
pour  l'adhésif  et  l'air,  fonctionnant  en  tout  ou  rien, 
sont  prévus  pour  déclencher  et  arrêter  l'émission 
d'air  à  partir  de  la  ou  de  chaque  buse  (35). 

22.  Appareil  selon  l'une  quelconque  des  reven- 
dications  précédentes,  dans  lequel  un  système 
séquenceur  (19)  à  commutateurs  sélectifs  de 
colle,  comprenant  au  moins  deux  commutateurs 
(83  à  86;  91  à  94),  est  prévu,  des  capteurs  (95  à  98) 
sont  montés  sur  les  commutateurs  pour  détecter 
les  bords  avant  et  arrière  de  caisses  formées  (54) 
et  chacun  des  commutateurs est  agencé,  à  la  suite 
d'une  activation  par  les  capteurs  (95  à  98),  de 
façon  à  émettre  un  signal  électrique,  afin  que  la 
caisse  (54),  en  étant  déplacée  le  long  de  l'appareil, 
déplace  des  moyens  d'activation  des  capteurs 
qui)  à  leur  tour,  manoeuvrent  le  capteur  (95,  96, 
97,  98)  du  commutateur  correspondant. 

23.  Appareil  selon  la  revendcation  22,  dans 
lequel  les  commutateurs  (91  à  94)  peuvent  être 
connectés  électriquement  à  des  moyens 
comprenant  une  électrovalve  à  air  (90),  de  façon 
qu'une  manoeuvre  amène  la  valve  (90)  à  fournir 
de  l'air  comprimé  à  une  tête  d'encollage  (20) 
agencée  pour  pulvériser  un  adhésif  liquide  sur  la 
caisse  (54). 

24.  Procédé  pour  maintenir  et  former  une  caisse 
d'emballage  rectangulaire  à  partir  d'une  caisse 
dans  un  état  aplati  (54)  au  moyen  d'un 
mécanisme  formeur  (10  à  14),  caractérisé  en  ce 
qu'il  consiste 

(a)  à  déplacer  la  caisse  aplatie  (54)  afin  que  les 
bords  avant  de  deux  de  ses  côtés  soient  empalés 
respectivement  sur  au  moins  deux  broches 
effilées  (11,  62,  64)  montées  de  façon  à  se  faire 
face  mutuellement  sur  des  premier  et  second 
supports  parallèles  respectifs  (10)  du  mécanisme 
formeur  (10  à  14)  et  pouvant  pivoter  l'un  par 
rapport  à  l'autre;  et 

(b)  à  faire  pivoter  l'un  par  rapport  à  l'autre  les 
premier  et second  supports  (10)  afin  que  les  bords 

avant  respectifs  de  la  caisse  empalés  sur  les 
broches  (11)  arrivent  dans  une  position  dans 
laquelle  les  côtés  associés  de  la  caisse  (54)  sont 
perpendiculaires  entre  eux. 

25.  Procédé  selon  la  revendication  24,  dans 
lequel  la  caisse  ouverte  (54)  est  éloignée  du 
mécanisme  formeur  (10  à  14). 

26.  Procédé  selon  la  revendication  24  ou  25, 
dans  lequel  les  supports  (10)  peuvent  être  élevés 
ou  abaissés  par  rapport  à  une  glissière  (13)  de 
support  du  mécanisme  formeur. 

27.  Procédé  selon  la  revendication  24,  25  ou  26, 
dans  lequel  des  grands  et  petits  rabats  (55)  d'une 
caisse  formée  (54)  sont  scellés  par  adhésif  par 
pulvérisation  d'un  adhésif  liquide  sur  les  surfaces 
intérieures  des  grands  et  petits  rabats,  alors  que 
les  grands  rabats  sont  dans  une  position  qui  n'est 
que  légèrement  relevée  et  que  les  petits  rabats 
sont  fermés,  à  l'aide  d'un  moyen  (20)  de 
pulvérisation  d'adhésif  liquide  agencé  pour 
pénétrer  entre  les  grands  rabats  légèrement 
relevés  et  les  petits  rabats  fermés  de  la  caisse  (54) 
et  pour  diriger  un  adhésif  liquide  sur  les  surfaces 
intérieures  des  grands  rabats  et  sur  les  surfaces 
extérieures  des  petits  rabats. 

28.  Procédé  selon  l'une  quelconque  des  reven- 
dications  24  à  27,  qui  consiste  à  pulvériser  un 
adhésif  liquide  sur  les  surfaces  intérieures  des 
grands  rabats  et  sur  les  surfaces  extérieures  des 
petits  rabats  on  d'une  caisse  formée  (54)  en: 

(a)  faisant  passer  le  bord  avant  de  la  caisse  (54) 
devant  des  premiers  moyens  de  détection 
électriques  (91)  agencés  de  façon  à  détecter  un  tel 
bord  avant; 

(b)  faisant  passer  le  bord  avant  de  la  caisse  (54) 
devant  des  deuxièmes  moyens  de  détection 
électriques  (92)  agencés  de  façon  à  détecter  ce 
bord  avant  et  disposés  avec  les  premiers  moyens 
de  détection  électriques  suivant  un  trajet  parallèle 
au  trajet  du  mouvement  de  la  caisse  (54); 

(c)  faisant  passer  le  bord  avant  de  la  caisse  (54) 
devant  des  troisièmes  moyens  de  détection 
électriques  (93)  agencés  de  façon  à  détecter  ce 
bord  avant  et  disposés  avec  les  premiers  et 
seconds  moyens  de  détection  électriques  (91,  92) 
suivant  un  trajet  parallèle  au  trajet  du  mouvement 
de  la  caisse  (54),  les  troisièmes  moyens  de 
détection  (93)  étant  connectés  à  une  source 
d'alimentation  électrique  (99)  afin  d'émettre, 
lorsqu'ils  sont  actionnés,  un  signal  électrique 
pour  commander  une  électrovalve  à  air  (90)  qui, 
elle-même,  actionne  un  moyen  (20)  de  pulvérisa- 
tion  d'adhésif  liquide,  de  façon  que  de  l'adhésif 
soit  pulvérisé  sur  les  surfaces  intérieures  des 
grands  rabats  et  sur  les  surfaces  extérieures  des 
petits  rabats  de  la  caisse  (54)  dans  une  première 
position; 

(d)  faisant  passer  le  bord  avant  de  la  caisse  (54) 
devant  des  quatrièmes  moyens  de  détection 
électriques  194)  agencés  de  façon  à  détecter  ce 
bord  avant  et  disposés  avec  les  premiers, 
deuxièmes  et  troisièmes  moyens  de  détection 
électriques  (91,  92,  93)  suivant  un  trajet  parallèle 
au  trajet  du  mouvement  de  la  caisse  (54),  les 
quatrièmes  moyens  de  détection  électriques  (94) 



étant  connectés  à  une  source  d'alimentation 
électrique  (99)  afin  d'émettre,  lorsqu'ils  détectent 
le  bord  avant  de  la  caisse  (54),  un  signal  électrique 
pour  arrêter  la  manoeuvre  de  la  valve  à  air  (90)  et 
en  outre  la  pulvérisation  de  l'adhésif  liquide; 

(e)  détectant  le  bord  avant  de  la  caisse  (54)  à 
l'aide  des  premiers  moyens  de  détection  électri- 
ques  (91)  pendant  que  la  caisse  continue  de  se 
déplacer  pour  connecter  ainsi  les  premiers 
moyens  de  détection  (91)  à  une  alimentation  en 
énergie  électrique  (99)  et  émettre,  sous  l'effet  de 
l'actionnement,  un  signal  électrique  pour 
manoeuvrer  la  valve  à  air  (90)  qui,  elle-même, 
amène  le  moyen  (20)  de  pulvérisation  d'adhésif 

liquide  à  pulvériser  de  l'adhésif  sur  les  surfaces 
intérieures  des  grands  rabats  et  sur  les  surfaces 
extérieures  des  petits  rabats  de  la  caisse  (54)  dans 
une  seconde  position;  et 

(f)  détectant  le  bord  arrière  de  la  caisse  (54)  à 
l'aide  des  deuxièmes  moyens  de  détection 
électriques  (92)  pendant  que  la  caisse  (54) 
continue  de  se  déplacer  afin  de  connecter  les 
deuxièmes  moyens  de  détection  (92)  à  une  source 
d'alimentation  (99)  en  énergie  électrique  et 
émettre,  sous  l'effet  de  l'actionnement,  un  signal 
électrique  pour  arrêter  la  manoeuvre  de  la  valve  à 
air  (9)  et  en  outre  la  pulvérisation  de  l'adhésif 
liquide  dans  la  seconde  position. 
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