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(54)  Moulded  plastic  box  with  collapsible  sides  which  are  easily  joined  to  the  bottom  supporting 
wall 

(57)  This  invention  concerns  a  plastic  moulded  box 
with  removable  sides  (2)  which  can  easily  be  joined  to 
the  sides  (2)  and  folded  against  the  bottom  supporting  / j r  
wall  (1)  when  the  box  is  not  in  use  in  order  to  reduce  the 
overall  sizes  of  the  box.  / a t  

FIG.  2A 
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Description 

[0001  ]  This  invention  concerns  a  moulded  plastic  box 
with  collapsible  sides  which  can  easily  be  joined  and 
disjoined  from  the  bottom  supporting  wall. 
[0002]  Plastic  moulded  boxes  are  today  very  com- 
monly  used;  this  type  of  container  is  extremely  practical 
in  that  it  is  light,  sturdy  and  inexpensive. 
[0003]  In  order  to  facilitate  storage  and  transport  of 
these  boxes,  for  some  time  now  models  have  been 
available  on  the  market  with  sides  which  fold  inwards;  in 
particular  these  sides  can  be  rotated  from  the  vertical  to 
the  horizontal  axis  until  they  are  parallel  and  lie  over  the 
centre  bottom  wall. 
[0004]  It  is  evident  that  when  these  boxes  are  not 
used,  they  transform  into  a  three  layer  "packet":  the  first 
and  bottom  layer  consists  of  the  bottom  wall,  the  second 
and  middle  layer  consists  of  the  two  transverse  sides 
and  the  third  and  overlying  layer  consists  of  the  two  lon- 
gitudinal  sides. 
[0005]  In  the  existing  models  of  boxes  of  this  kind  dif- 
ferent  structural  solutions  have  been  adopted  in  order  to 
fold  the  four  sides. 
[0006]  Both  monoblock  boxes  (those  with  sides  com- 
bined  to  the  bottom  during  moulding)  and  boxes  with 
removable  sides  with  respect  to  the  bottom  have  been 
provided  with  this  characteristic. 
[0007]  In  the  case  of  boxes  with  monoblock  structure 
the  connection  between  the  bottom  horizontal  edge  of 
each  side  and  the  underlying  bottom  is  realised  by 
means  of  a  longitudinal  diaphragm  having  reduced 
thickness  in  the  same  plastic  material  used  to  mould  the 
box;  it  is  evident  that  the  diaphragm  is  obtained  by 
appropriately  presetting  the  mould  for  boxes  of  this  type. 
[0008]  The  reduced  thickness  of  said  connection  dia- 
phragm  in  fact  allows  each  side  to  rotate  freely  by  90° 
from  vertical  to  horizontal  position  and  vice  versa,  with 
respect  to  the  bottom. 
[0009]  This  solution  however  is  not  altogether  satisfac- 
tory  in  view  of  the  complexity  and  costs  for  preparing  the 
mould  required  to  produce  a  bulky  and  sophisticated 
item  like  a  box  complete  with  sides  which  are  collapsi- 
ble. 
[001  0]  Moreover  the  diaphragms  which  connect  the 
bottom  to  the  sides  are  subject  to  rapid  wear  due  to  the 
repeated  alternated  folding  of  the  same,  and  conse- 
quently  may  be  damaged  to  the  extent  that  the  sides 
come  away. 
[001  1  ]  In  the  case  of  boxes  with  removable  sides  the 
various  components  are  moulded  separately  (bottom 
and  sides)  and  this  considerably  reduces  the  presetting 
operations  of  the  moulds;  this  technology  also  permits 
replacing  single  components  which  may  be  damaged 
without  having  to  throw  away  the  entire  box,  as  in  the 
case  of  the  monoblock  boxes. 
[001  2]  It  should  be  noted  however  that  the  existing 
boxes  with  removable  sides  are  penalised  by  the  rather 
complex  and  lengthy  method  of  connecting  the  sides 

and  bottom  which  to  date  have  always  been  press  fitted 
together. 
[0013]  Very  frequently,  a  series  of  pivoting  pins  with 
horizontal  axis  which  are  forced  into  relevant  pairs  of 

5  jaws  on  the  perimeter  edges  of  the  bottom  have  been 
realised  along  the  bottom  horizontal  edge  of  the  sides. 
[0014]  It  is  evident  that  said  pins  must  rotate  in  the 
corresponding  jaws  so  as  to  fold  the  sides  by  90°  as 
required. 

10  [001  5]  In  order  to  disjoin  the  sides  from  the  bottom, 
the  same  must  be  pulled  out  in  order  to  extract  the  piv- 
oting  pins  from  the  jaws  on  the  bottom. 
[001  6]  The  purpose  of  this  invention  is  to  produce  a 
plastic  moulded  box  with  collapsible  removable  sides 

15  whereby  the  same  can  be  joined  and  disjoined  from  the 
bottom  quickly  and  easily  and  above  all  without  forcing, 
as  in  the  case  of  the  press  fitting  solutions  used  in  simi- 
lar  prior  items. 
[0017]  The  way  in  which  the  sides  and  bottom  are 

20  joined  also  ensures  great  structural  stability  to  the  box 
as  a  whole  and  eliminates  the  possibility  that  the  sides 
may  fall  out  when  the  box  is  used. 
[0018]  To  ensure  these  features  to  the  box  according 
to  the  invention,  the  bottom  horizontal  edge  of  each  of 

25  the  sides  is  provided  with  several  upside  down  "L" 
shaped  notches  which  form  respective  longitudinal  rec- 
tangular  fins  positioned  edgewise. 
[0019]  The  perimeter  edges  of  the  bottom  are  pro- 
vided  with  several  cylindrical  notches  arranged  trans- 

30  versally  in  positions  corresponding  to  those  of  the  above 
fins. 
[0020]  Each  of  these  is  provided  at  the  centre  with  a 
circular  hole  whose  diameter  is  slightly  larger  than  the 
height  of  said  fins,  as  well  as  a  45°  entry  slot  to  the  cen- 

35  tre  hole;  a  notch  which  faces  upwards  and  inwards  with 
respect  to  the  box. 
[0021]  In  order  to  join  a  side  of  the  box  according  to 
the  invention  to  the  supporting  bottom,  it  is  sufficient  to 
fit  the  fin  provided  on  the  bottom  edge  of  the  side  into 

40  the  45°  slot  of  the  corresponding  notches  provided  on 
the  edge  of  the  underlying  bottom;  the  side  is  then 
pushed  forwards  until  the  same  fits  into  its  fins  in  the  cir- 
cular  holes  of  the  cylindrical  notches. 
[0022]  It  is  evident  that  during  this  operation,  the  sides 

45  must  be  kept  at  an  angle  of  45°  with  respect  to  the  hori- 
zontal  plane  of  the  bottom  since  only  in  this  way  is  it 
possible  to  perfectly  align  the  above  fins  with  the  slots 
on  the  notches  on  the  bottom  wall. 
[0023]  Once  the  same  have  been  housed  into  the 

so  holes  of  the  corresponding  slots,  the  fins  can  then  be 
turned  as  a  result  of  the  rotations  -  from  vertical  to  hori- 
zontal  position  and  vice  versa  -  of  the  sides  to  which 
they  belong  in  that  the  height  of  each  fin  is  slightly  less 
than  the  diameter  of  the  centre  hole  of  the  correspond- 

55  ing  slot. 
[0024]  It  is  evident  that  the  fins  act  as  pins  which  allow 
the  rotation  of  the  sides;  in  the  same  way  it  is  evident 
that  for  each  fin  the  relevant  slot  acts  as  a  hub  which 
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guides  and  houses  the  alternating  rotations. 
[0025]  Moreover  each  fin-slot  pair  acts  to  all  effects 
and  purposes  as  a  hinge  which  allows  a  90°  rotation  of 
the  sides  with  respect  to  the  bottom  of  the  box  accord- 
ing  to  the  invention. 
[0026]  In  order  to  disjoin  the  sides  from  the  bottom  it 
is  sufficient  to  return  the  side  to  an  angle  of  45°  in  order 
to  align  the  fins  to  the  notches  of  the  corresponding 
slots  on  the  bottom;  having  done  this  it  is  sufficient  to 
pull  the  fins  away  from  the  slots  by  pulling  the  side  gen- 
tly  backwards. 
[0027]  As  mentioned  previously,  this  easy  joining  and 
disjoining  of  the  sides  and  bottom  walls  also  makes  the 
box  according  to  the  invention  very  practical  and  safe  to 
use  as  a  whole;  it  is  evident  in  fact  that  the  accidental 
disjoining  of  the  box  components  in  question  can  not 
occur  while  the  sides  are  in  the  two  end  of  stroke  oper- 
ating  positions:  in  other  words  the  vertical  and  horizon- 
tal  positions. 
[0028]  The  reason  is  that  in  these  positions  the  fins  of 
the  sides  are  not  aligned  to  the  notches  at  45°  of  the 
corresponding  slots  and  can  therefore  not  escape  from 
the  latter. 
[0029]  For  major  clarity  the  description  of  the  invention 
continues  with  reference  to  the  enclosed  drawings 
which  are  intended  for  purposes  of  illustration  and  not  in 
a  limiting  sense,  where: 

on  the  four  sides  (2);  it  should  also  be  noted  that  the 
height  of  each  fin  (4)  is  slightly  less  than  the  diameter  of 
the  holes  of  each  slot  (3). 
[0034]  As  mentioned  previously,  the  fins  (4)  on  the 

5  sides  (2)  fit  into  the  notches  (3a)  of  the  corresponding 
slots  (3)  provided  on  the  bottom  wall  (1)  so  that  the 
same  are  housed  precisely  into  the  centre  hole  on  the 
respective  slots  (3). 
[0035]  Once  the  fins  (4)  have  been  housed  as  above, 

10  the  same  can  rotate  together  with  the  relevant  side  (2)  in 
that  they  are  guided  and  housed  by  the  slots  (3). 
[0036]  Figure  2B  illustrates  the  45°  angle  that  a  side 
(2)  assumes  in  order  to  fit  its  fins  (4)  into  the  notches 
(3a)  of  the  corresponding  slots  (3). 

15  [0037]  Figures  2A  and  2C  illustrate  respectively  the 
side  (2)  in  vertical  position  when  the  box  is  in  use  and  in 
horizontal  position  when  the  box  is  not  in  use;  these  two 
figures  also  illustrate  the  position  assumed,  in  the  two 
different  situations,  by  one  of  the  fins  (4)  of  the  side  (2) 

20  with  respect  to  the  notch  (3a)  of  the  respective  housing 
and  guide  slot  (3). 
[0038]  It  follows  from  the  above  that  the  side  (2)  can 
not  accidentally  disjoin  from  the  relevant  bottom  wall  (1) 
when  the  same  is  in  vertical  or  horizontal  position  in  that 

25  in  these  cases  the  fin  (4)  and  notch  (3a)  of  slot  (3)  are 
not  aligned  and  the  situation  whereby  the  fin  (4)  of  the 
slot  (3)  can  slide  out  does  not  occur. 

figure  1  is  a  half  cross-section  view  of  the  box 
according  to  the  invention  with  two  special  blow-ups 
of  which  the  one  on  the  right  is  a  cross-section  on  a 
vertical  plane; 
figures  2A,  2B  and  2C  illustrate  the  same  number  of 
cross-sections  on  a  vertical  plane  of  a  collapsible 
side  in  three  different  positions  and  the  section  of 
the  bottom  wall  on  which  one  of  the  housing  slots  of 
the  side  is  realised; 
figure  3  is  the  cross-section  on  a  longitudinal  verti- 
cal  plane  of  a  section  of  the  bottom  edge  of  a  side 
on  which  a  fin  is  realised; 
figure  4  is  the  cross-section  on  a  longitudinal  verti- 
cal  plane  of  a  section  of  the  bottom  on  which  a 
cylindrical  slot  is  realised. 

[0030]  With  reference  to  figure  1  ,  the  box  in  question 
consists  of  a  conventional  supporting  bottom  (1)  and 
tour  sides  (2): 
[0031]  The  four  perimeter  edges  of  the  bottom  (1)  are 
provided  with  cylindrical  transverse  slots  (3);  each  of  the 
slots  (3)  being  provided  with  a  45°  slot  (3a)  facing 
upwards  and  inwards  with  respect  to  the  box. 
[0032]  The  bottom  horizontal  edge  of  each  side  (2)  is 
provided  with  several  upside  down  "L"  shaped  notches 
(4a)  which  create  the  same  number  of  horizontal  rectan- 
gular  longitudinal  fins  (4). 
[0033]  It  should  be  noted  that  the  positioning  of  the 
slots  (3)  on  the  four  edges  of  the  bottom  wall  (1)  corre- 
sponds  precisely  to  the  position  of  the  fins  (4)  realised 

Claims 
30 

1  .  A  moulded  plastic  box  of  the  type  provided  with  four 
removable  and  collapsible  sides  characterised  in 
that  the  four  perimeter  edges  of  the  bottom  wall  (1) 
are  provided  with  several  transverse  cylindrical 

35  slots  (3)  each  of  which  is  provided  with  a  45°  slot 
facing  upwards  and  inwards;  it  being  provided  that 
the  bottom  horizontal  edges  of  the  four  sides  (4)  are 
provided  along  the  edges  of  the  bottom  (1)  with 
several  upside  down  "L"  shaped  notches  (4a)  in 

40  position  corresponding  to  those  of  the  slots  (3)  so 
as  to  create  the  same  number  of  horizontal  rectan- 
gular  longitudinal  fins  (4)  and  having  a  height 
slightly  less  than  the  diameter  of  the  hole  of  each 
slot  (3). 
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