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(54)  A  nesting  and  stacking  container 

(57)  A  container  10  having  a  flat  rectangular  base 
12  and  four  walls  14,16,18,20  extending  upwardly  from 
the  base  12  so  as  to  diverge  outwardly  from  the  base, 
where  an  upper  part  depth  of  the  walls  have  an  external 
rim  26.  Each  wall  having  two  stacking  and  nesting 
means  42,  each  of  which  means  42  comprising  an  ex- 
ternal  projection  44  and  an  associated  internal  recess 
52  in  the  rim  26,  Each  means  42  also  has  an  aperture 
64  through  the  wall  perpendicularly  between  the  projec- 
tion  and  the  recess,  allowing  two  similar  containers  10 
to  be  nested  when  in  the  same  orientation  relative  to 
each  other  with  the  projections  44  of  the  stacking  and 
nesting  means  42  of  an  upper  container  being  received 
within  the  recesses  52  of  a  lower  container  to  extend 
outwardly  through  the  associated  aperture  64  of  the  low- 
er  container.  Each  of  the  stacking  and  nesting  means 
42  being  positioned  on  the  walls  of  the  container  to  be 
offset  from  the  means  42  of  the  opposed  wall  of  a  similar 
container  when  one  container  is  rotated  through  1  80  de- 
grees  relative  to  the  other  and  stacked  as  a  vertical  col- 
umn,  with  the  projections  44  of  the  upper  container  en- 
gaging  an  upper  edge  30  of  the  lower  container. 

In  addition  there  is  also  provided  a  system  of  two 
containers  of  different  depths  which  may  be  nested  one 
within  the  other,  both  of  which  employ  nesting  restraint 
means  engageable  between  the  nested  containers  to 
alleviate  wedging  of  the  inner  nested  container  in  the 
outer  nested  container,  irrespective  of  which  of  the  con- 
tainers  is  nested  within  the  other. 
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Description 

The  present  invention  relates  to  an  open  topped 
container  of  the  type  which  is  capable  of  being  nested 
within  a  similar  container  when  two  similar  containers 
are  in  a  first  aligned  orientation  and  may  be  stacked  ver- 
tically  on  top  of  a  similar  container  when  one  container 
is  rotated  through  180  degrees  relative  to  the  other. 

Such  nesting  and  stacking  containers  are  well 
known  and  many  different  kinds  have  been  designed. 
Such  designs  usually  employ  an  array  of  adjacent  pro- 
jections  and  recesses,  whereby  such  projections  usual- 
ly  form  the  walls  of  the  container.  In  a  first  orientation 
the  projections  of  an  upper  container  are  aligned  with 
the  projections  of  a  lower  container  to  enable  such  con- 
tainers  to  be  stacked,  wherein  when  the  two  containers 
are  rotated  through  1  80  degrees  relative  to  one  another 
the  projections  of  the  upper  container  are  aligned  with 
the  recesses  of  the  lower  container  so  that  these  pro- 
jections  are  received  within  the  recesses  to  enable  the 
containers  to  be  nested. 

However,  a  requirement  of  these  type  of  containers 
is  that  the  internal  storage  space  must  be  large  in  re- 
spect  to  the  external  size  of  the  container  to  provide 
maximum  storage/transport  capacity  whilst  occupying 
as  little  space  as  possible  in  when  in  storage.  Typically, 
known  containers  must  have  reduced  base  sizes  to  fit 
into  an  upper  aperture  of  a  similar  container  during 
stacking  whereby  this  aperture  is  usually  reduced  by  the 
projections  required  for  stacking,  thus  the  storage  ca- 
pacity  is  much  smaller  than  the  exterior  dimensions.  A 
typical  example  is  disclosed  in  French  Patent  No.  FR- 
007413  (Allibert  SA).  In  addition,  such  projections  are 
often  solid  in  order  to  provide  the  required  strength  to 
support  the  stacked  containers,  which  increases  the 
weight  of  such  containers  and  the  materials  used  in  their 
construction. 

In  addition,  such  nesting  and  stacking  containers 
are  usually  constructed  in  variety  of  different  depths  for 
containing  different  materials.  Often,  these  containers 
of  varying  depth  are  used  in  a  single  environment  such 
as  a  warehouse  and  the  variation  in  such  depths  may 
be  difficult  to  ascertain  visually  between  two  different 
containers  where  the  depth  differences  are  not  substan- 
tial.  In  such  cases,  two  or  more  containers  may  be  nest- 
ed  together  whereby  a  container  having  a  greater  depth 
is  nested  within  a  container  having  a  shallower  depth 
which  will  result  in  the  deeper  container  becoming 
wedged  within  the  lower  container  within  which  it  is  nest- 
ed.  This  creates  the  problem  having  to  sort  through  var- 
ious  size  containers  into  separate  batches  of  similar 
sized  containers  in  order  to  prevent  this  wedging  effect, 
and  then  storing  each  set  of  containers  of  similar  size 
and  dimension  together  in  separate  areas  increasing 
the  required  storage  space  for  such  containers  when  not 
in  use. 

It  is  an  object  of  the  present  invention  to  provide  a 
nesting  and  stacking  container  which  alleviates  the 

aforementioned  problems  in  a  simple  and  relatively  in- 
expensive  manner. 

According  to  the  present  invention  there  is  provided 
an  open  topped  container  capable  of  nesting  and  stack- 

5  ing  comprising  a  substantially  flat  rectangular  base,  two 
opposed  side  walls  and  two  opposed  end  walls  extend- 
ing  upwardly  from  said  base  at  an  angle  inclined  from  a 
plane  perpendicular  to  the  base  so  as  to  diverge  out- 
wardly  from  the  base,  an  upper  part  depth  of  the  walls 

10  providing  an  external  rim  which  presents  an  external 
downwardly  directed  shoulder  and  carries  an  upper 
edge  of  the  container  remote  from  the  base;  the  rim  ex- 
tending  outwardly  with  respect  to  the  container  a  prede- 
termined  maximum  distance  from  the  base,  each  wall 

is  of  an  opposed  pair  of  having  two  stacking  and  nesting 
means,  each  of  which  means  comprising  an  external 
projection  directed  outwardly  of  the  container  and  hav- 
ing  an  outer  edge  a  predetermined  distance  from  the 
base  which  is  less  than  that  of  the  rim  from  the  base, 

20  and  associated  with  each  projection  is  an  internal  recess 
which  opens  into  the  upper  edge  of  the  rim  and  extends 
downwardly  through  the  rim,  the  projection  and  recess 
of  each  means  being  aligned  perpendicularly  with  re- 
spect  to  the  base  with  the  projection  disposed  between 

25  the  recess  and  base,  whereby  two  like  containers  may 
be  nested  in  the  same  orientation  relative  to  each  other 
with  the  projections  of  the  stacking  and  nesting  means 
of  an  upper  container  being  received  within  the  recesses 
of  similar  stacking  and  nesting  means  of  a  lower  con- 

so  tainer;  each  of  the  stacking  and  nesting  means  being 
positioned  on  the  walls  of  the  container  to  be  offset  from 
the  stacking  and  nesting  means  of  the  opposed  wall  of 
a  similar  container  when  two  containers  are  disposed  in 
an  orientation  in  which  one  is  rotated  through  180  de- 

35  grees  relative  to  the  other  and  stacked  as  a  vertical  col- 
umn  with  the  projections  of  the  means  of  the  upper  con- 
tainer  engaging  the  upper  edge  of  the  lower  container; 
wherein  each  means  has  an  aperture  through  the  wall 
perpendicularly  between  the  projection  and  the  recess 

40  which  extends  from  said  recess  and  through  which  the 
associated  projection  of  an  upper  container  may  extend 
when  two  similar  containers  are  nested. 

Preferably,  each  recess  will  have  an  inwardly  direct- 
ed  surface  in  a  plane  which  is  substantially  perpendic- 

45  ular  with  respect  to  the  base  and  the  outer  edge  of  the 
projection  which  underlies  the  recess  will  lie  in  this  same 
perpendicular  plane,  or  a  parallel  plane  closer  to  the 
container,  so  that  when  two  similar  containers  are  nest- 
ed  the  projection  will  be  received  in  the  recess. 

so  The  recess  preferably  has  an  upwardly  directed 
opening  into  upper  edge  of  the  rim,  which  is  substantially 
rectangular  with  opposed  recess  walls  converging  to- 
wards  each  other  as  they  extend  downwardly  from  the 
upper  edge  to  present  the  recess  with  a  tapered  config- 

55  uration.  This  tapered  configuration  provides  the  advan- 
tage  of  deflecting  a  projection  (and  therefore  container) 
received  therein  during  nesting  to  a  required  position  to 
enable  similar  containers  to  be  neatly  and  uniformly 

2 
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stacked.  Usually,  the  aperture  underlying  the  recess  will 
have  opposed  edges  aligned  with  the  recess  walls  and 
which  edges  extend  to  converge  towards  each  other  as 
they  extend  downwardly  from  the  recess  to  present  the 
aperture  with  a  tapered  configuration  which  continues 
the  tapered  configuration  of  said  recess. 

In  addition,  the  projections  will  usually  have  down- 
wardly  extending  projection  edges  proud  of  the  wall 
leading  to  a  downwardly  directed  engaging  surface  for 
engaging  the  upper  edge  of  an  underlying  container, 
wherein  these  projection  edges  converge  toward  each 
other  as  they  extend  downwardly  towards  the  engaging 
surface  to  present  the  projection  with  a  substantially  ta- 
pered  configuration,  these  projection  edges  extending 
outwardly  of  the  container  a  distance  equal  to  or  less 
than  the  outer  edge  of  the  projection  from  the  base. 
Again,  the  tapered  configuration  of  the  projection  will  al- 
low  ease  of  deflection  of  the  projection  (and,  thus,  con- 
tainer)  within  a  recess  and  aperture  of  a  similar  contain- 
er  to  enable  alignment  of  the  nested  containers.  The  ta- 
pered  configuration  of  the  projections  will  preferably  be 
similar  to  the  tapered  configuration  of  the  associated  ap- 
ertures  of  a  similar  container  so  that  when  two  such  con- 
tainers  are  nested  the  projection  is  received  in  an 
aligned  close  fit  within  the  aperture,  restraining  relative 
sideways  displacement  between  the  nested  containers. 
The  projection  may  comprises  a  solid  block  or,  alterna- 
tively,  a  flat  extension  with  support  flanges. 

Preferably,  the  projection  edges  will  comprise  rein- 
forcing  flanges  which  are  at  least  partially  received  with- 
in  the  associated  recess  when  two  similar  containers  are 
nested.  These  flanges  add  strength  to  the  projection  to 
alleviate  damage  during  handling  of  the  containers  and 
support  the  projection  when  such  projections  support 
the  weight  of  the  container  and  its  contents  when 
stacked  with  other  containers.  In  the  preferred  embodi- 
ment,  the  reinforcing  flanges  may  extend  upwardly  from 
the  projection  to  abut  the  shoulder  of  the  rim  and  support 
said  rim.  Thus,  the  reinforcing  flanges  also  serve  to  pro- 
vide  strength  to  the  rim  when  it  supports  the  weight  of 
other  containers  stacked  on  top.  One  of  the  objectives 
of  the  present  invention  is  to  reduce  the  external  dimen- 
sions  of  the  container  with  respect  to  the  internal  capac- 
ity.  One  way  of  achieving  this  is  to  reduce  the  thickness 
of  the  walls  and  rim.  However,  in  doing  so  the  strength 
of  the  rim  may  be  weakened  and  so  the  reinforcing  flang- 
es  are  used  to  strengthen  the  reduced  thickness  rim. 

The  containers  of  the  present  invention  may  further 
comprise  stop  means  which  are  engageable  between 
two  similar  containers,  when  nested,  to  support  an  inner 
container  at  a  predetermined  nesting  depth  relative  to 
an  outer  container  for  restraining  the  inclined  walls  of 
the  inner  container  of  two  nested  containers  from  be- 
coming  wedged  within  the  outer  container.  One  of  the 
simplest  form  of  stop  means  will  usually  comprise  the 
external  shoulder  of  the  rim  and  the  upper  edge  of  the 
rim  wherein  the  shoulder  of  an  upper  container  of  two 
nested  containers  engages  the  upper  edge  of  the  lower 

container. 
However,  a  preferred  form  of  stop  means,  accord- 

ing  to  the  present  invention,  comprises  a  support  sur- 
face  located  on  a  lower  edge  of  each  aperture  for  sup- 

5  porting  the  associated  projection  of  an  upper  container 
when  two  similar  containers  are  nested.  Usually,  the  re- 
inforcing  flanges  will  extend  upwardly  to  engage  and  re- 
inforce  this  support  means,  since  such  support  means 
may  bear  the  weight  of  nested  containers  above.  Fur- 

10  thermore,  it  is  preferable  that  the  distance  between  the 
engaging  surface  and  the  support  surface  is  equal  to  or 
greater  than  the  upstanding  depth  of  the  external  rim. 
This  particular  type  of  stop  means  is  particularly  prefer- 
able  in  meeting  the  objectives  of  the  present  invention. 

is  As  previously  mentioned,  in  order  to  reduce  the  exterior 
dimensions  of  the  container  it  is  preferable  to  reduce  the 
rim  thickness.  The  use  of  the  support  means  enables 
these  support  means  to  carry  the  weight  of  nested  con- 
tainers  rather  than  the  rim.  However,  it  will  be  appreci- 

20  ated  that  the  weight  of  the  nested  container  can  be 
borne  by  a  combination  of  both  the  above  stop  means 
if  the  distance  between  the  engaging  surface  and  the 
support  surface  is  equal  to  the  depth  of  the  rim.  In  this 
case  the  rim  shoulder  of  the  upper  container  will  engage 

25  the  upper  edge  of  the  lower  container  whilst  the  engag- 
ing  surface  of  the  upper  container  engages  the  support 
means  of  the  associated  aperture,  thus  further  distrib- 
uting  the  weight  of  nested  containers. 

Preferably,  the  containers  will  have  two  stacking 
30  and  nesting  means  on  each  wall  of  each  pair  of  opposing 

walls  for  increased  stacking  stability. 
Usually,  the  engaging  surface  may  have  a  down- 

wardly  extending  flange  forming  a  projection  shoulder 
with  the  rim  surface,  which  projection  shoulder  being  for 

35  engagement  with  an  inner  lip  of  the  upper  edge  of  the 
rim  of  a  lower  container  when  two  containers  are 
stacked  to  restrict  relative  lateral  displacement  of  the 
stacked  containers.  Since  the  base  of  the  container 
must  be  less  than  an  upper  opening  into  the  container 

40  then  when  two  similar  containers  are  stacked  the  en- 
gaging  means  of  the  projections  rest  on  the  upper  edge 
of  a  lower  container  but  the  wall  of  the  upper  container 
will  not  abut  the  inner  wall  of  the  lower  container  which 
may  allow  relative  movement  between  two  stacked  con- 

45  tainers.  However,  the  projection  shoulder  is  designed  to 
engage  the  inner  lip  of  the  rim  of  a  lower  container  to 
alleviate  this  problem. 

Usually,  the  end  walls  and  side  walls  of  the  contain- 
er  are  predominantly  solid,  with  any  apertures  formed 

so  therethrough  removing  less  than  35%  of  the  wall  sur- 
face.  Such  containers  will  usually  be  made  of  moulded 
plastics  material. 

Preferably,  the  end  walls  and  side  walls  are  inclined 
outwardly  from  the  base  at  an  angle  in  the  range  of  1  to 

55  15  degrees  from  a  plane  perpendicular  from  the  base. 
The  smaller  the  angle  then  the  greater  the  ratio  of  the 
container  capacity  to  exterior  dimensions. 

Further  according  to  the  present  invention  there  is 

3 
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also  provided  a  system  of  two  containers  each  of  which 
correspond  to  the  containers  described  above  and  in 
which  a  first  of  the  two  containers  has  a  greater  depth 
than  the  depth  of  the  second  container  and  the  bases 
of  both  containers  are  of  corresponding  size  and  shape 
and  the  outer  dimensions  of  the  rims  of  both  containers 
are  of  corresponding  size  and  shape,  wherein  nesting 
restraint  means  are  provided  on  each  of  the  two  con- 
tainers  which  are  engageable  between  the  first  and  sec- 
ond  containers  when  said  containers  are  in  a  nested 
configuration  for  restraining  the  inner  nested  container 
at  a  predetermined  position  relative  to  the  outer  contain- 
er  to  alleviate  wedging  of  the  inner  nested  container  in 
the  outer  nested  container,  irrespective  of  which  of  the 
first  and  second  containers  is  nested  within  the  other. 

Preferably,  the  system  comprises  two  containers  in 
which  the  nesting  restraint  means  will  usually  comprise 
the  aforementioned  stop  means,  whereby  when  the  sec- 
ond  container  is  nested  within  the  first  container  the  ex- 
ternal  shoulder  of  the  rim  of  the  second  container  en- 
gages  the  upper  edge  of  the  first  container  for  restrain- 
ing  the  inner  nested  container  from  becoming  wedged 
in  the  outer  nested  container  and  when  the  first  contain- 
er  is  nested  in  the  second  container  then  at  least  one  of 
either:- 

i)  the  projections  of  the  first  container  engage  the 
support  surfaces  of  the  second  container;  or 
ii)  the  external  shoulder  of  the  rim  of  the  first  con- 
tainer  engages  the  upper  edge  of  the  second  con- 
tainer, 

to  restrain  the  inner  nested  container  from  becom- 
ing  wedged  within  the  outer  nested  container. 

In  this  way,  containers  of  different  depths  may  be 
nested  together  without  wedging.  In  addition,  such  con- 
tainers  may  also  be  stacked  in  the  manner  previously 
discussed  whereby  the  projections  of  the  nesting  and 
stacking  means  of  each  container  may  engage  the  up- 
per  edge  of  the  rim  of  a  lower  container  when  two  such 
containers  are  rotated  through  1  80°  relative  to  each  oth- 
er.  Since  containers  of  different  depths  may  be  stacked 
together  without  wedging  occurring  it  alleviates  the  ne- 
cessity  to  sort  out  such  containers  into  separate  like 
groups  for  storage  and  removes  the  necessity  of  storing 
such  containers  separately. 

A  further  advantage  of  incorporating  the  stop 
means  as  the  nesting  restraint  means  is  that  such  stop 
means  are  located  in  the  exterior  of  the  container  and 
do  not  therefore  take  up  valuable  storage  space  within 
the  containers. 

A  preferred  embodiment  of  the  present  invention 
will  now  be  described,  by  way  of  example  only,  with  ref- 
erence  to  the  accompanying  drawings  in  which:- 

FIGURE  1  is  a  perspective  view  of  a  container; 
FIGURE  2  is  a  side  elevation  from  one  end  of  the 
container  of  Figure  1  ; 

FIGURE  3  is  a  side  elevation  from  the  opposed  end 
of  the  container  of  Figure  1  ; 
FIGURE  4  is  a  side  elevation  of  one  side  of  the  con- 
tainer  of  Figure  1  ,  the  opposed  side  corresponds; 

5  FIGURE  5  is  a  side  elevation  from  one  side  of  two 
similar  containers  of  Figure  1  in  a  stacked  arrange- 
ment; 
FIGURE  6  is  a  side  elevation  of  two  similar  contain- 
ers  of  Figure  1  in  a  nested  configuration; 

10  FIGURE  7  is  a  cross  section  of  the  container  of  Fig- 
ure  1  along  the  nine  l-l; 
FIGURE  8  is  a  cross  section  of  the  two  nested  con- 
tainers  of  Figure  6  along  the  line  ll-ll; 
FIGURE  9  is  an  enlarged  view  of  the  stacking  and 

is  nesting  means  of  the  container  of  Figure  1  in  a 
stacked  configuration; 
FIGURES  10a  and  10b  are  cross  sections  of  a  sim- 
plified  container  to  illustrate  the  relationship  of  the 
nesting  depth  to  the  angle  of  inclination  of  its  walls; 

20  FIGURE  11  is  a  partial  cross-sectional  view  of  two 
nested  containers  of  different  depths  in  which  the 
inner  nested  container  has  a  greater  depth  than  the 
outer  nested  container;  and 
FIGURE  12  is  a  partial  cross-sectional  view  of  two 

25  nested  containers  of  different  depths  in  which  the 
outer  nested  container  has  a  greater  depth  than  the 
inner  nested  container. 

Referring  to  the  drawings,  a  container  1  0  comprises 
30  a  flat,  rectangular  base  12  lying  in  a  horizontal  plane, 

two  opposed  upstanding  side  walls  12  and  14  and  two 
opposed  upstanding  end  walls  1  8  and  20.  The  container 
10  is  preferably  moulded  from  plastic  material  so  that 
the  base  and  walls  are  integral.  Apertures  22  (optionally 

35  shown  in  Figures  5  and  6)  may  be  provided  in  the  side 
and  end  walls  to  reduce  the  weight  of  the  container  and 
allow  the  free  circulation  of  air  through  the  side  walls  if 
required.  It  will  also  be  appreciated  that  such  apertures 
may  also  be  included  in  the  base  12  although  not  in  the 

40  particular  embodiment  described  herein. 
The  base  12  is  substantially  flat  with  the  walls  14, 

16,  18  and  20  inclined  with  respect  to  a  plane  perpen- 
dicular  to  the  base  12  so  as  to  diverge  outwardly  as  they 
extend  vertically  away  from  the  base  12.  In  the  preferred 

45  embodiment  described  herein  the  angle  of  inclination  of 
the  walls  from  the  perpendicular  plane  lies  between  the 
range  of  1  and  15°C.  However  it  will  be  appreciated  that 
the  present  application  could  be  applied  to  containers 
having  any  angular  inclination  required.  As  a  result  of 

so  the  inclination  of  the  walls,  the  container  1  0  has  an  upper 
rectangular  opening  24  parallel  to  the  base  12,  and 
which  opening  24  having  a  greater  size  than  the  area  of 
the  base  1  2,  so  as  to  allow  a  base  1  2'  of  a  similar  con- 
tainer  10'  to  be  received  within  the  opening  24  to  allow 

55  two  or  more  similar  containers  to  be  nested  when  not  in 
use. 

The  main  requirement  of  containers  of  this  type  is 
that  the  interior  capacity  of  such  containers  1  0  is  as  large 
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as  possible  with  respect  to  the  exterior  dimensions  of 
such  containers  10.  Obviously,  the  benefits  of  having  a 
large  interior  capacity  means  that  the  containers  can  be 
used  to  hold  the  maximum  possible  quantity  of  material 
whereas  when  such  containers  are  not  in  use  they  may 
be  stacked  to  occupy  as  little  storage  space  as  possible. 
In  addition,  if  the  inclined  walls  of  such  containers  have 
steep  angles  then  the  storage  space  of  such  containers 
cannot  be  used  to  its  optimum  since  containers  of  this 
type  are  often  used  to  store  rectangular  goods  and  in- 
clined  side  walls  simply  result  in  wasted  space  when 
storing  such  goods.  For  this  reasons  it  is  desirable  to 
have  the  side  and  end  walls  of  a  container  10  as  close 
to  the  perpendicular  as  is  possible. 

In  addition,  it  is  desirable  for  such  similar  containers 
to  nest  so  that  upper  containers  are  received  as  deeply 
as  possible  in  the  lower  container  in  order  to  reduce  stor- 
age  space  when  such  containers  are  not  in  use.  How- 
ever,  as  shown  graphically  in  the  simplified  containers 
210  and  21  0'  of  Figures  1  0a  and  1  0b,  the  depth  of  nest- 
ing  (D)  of  two  similar  containers  210,210'  (the  distance 
D  between  the  lower  side  222'  of  the  base  212'  of  an 
upper  nested  container  210'  and  the  upper  side  224  of 
the  base  21  2  of  a  lower  nested  container  21  0)  is  propor- 
tional  to  the  thickness  of  the  container  walls  and/or  base 
and  to  the  angle  (A)  of  inclination  of  the  container  walls 
from  a  plane  perpendicular  to  the  container  base  212. 
More  particularly,  the  depth  of  nesting  D  is  proportional 
to  the  distance  X  between  the  outermost  edge  of  the 
lower  side  222  and  the  outermost  edge  of  the  upper  side 
224  of  the  base  212.  This  distance  X  being  dependant 
on  the  structure  and  thickness  of  the  walls.  In  fact,  the 
nesting  depth  D  may  be  simply  calculated  using  the 
standard  formula:- 

D  =  X/tan  A 

Therefore,  in  order  for  the  nesting  depth  D  to  be  as 
small  as  possible  for  the  smallest  possible  angle  A  it  is 
necessary  to  reduce  the  distance  X,  usually  by  reducing 
the  thickness  of  the  walls  and  base  of  the  container  (Fig- 
ure  10b).  In  practice,  the  depth  D  is  determined  by  the 
required  use  of  such  containers  whereby  the  wall  thick- 
ness  defines  the  strength  of  the  container  and  so  a  com- 
promise  between  wall  thickness,  hence  strength,  and 
nesting  depth  must  be  achieved. 

Returning  now  to  the  preferred  embodiment,  the 
container  1  0  has  a  rim  26  formed  on  an  upper  part  depth 
28  of  each  wall  14,  16,  18  and  20,  remote  from  the  base 
12.  This  rim  26  extends  on  the  outwardly  directed  sur- 
faces  of  each  of  the  walls  and  comprises  an  upper  edge 
30  extending  around  the  upper  opening  24  to  present  a 
substantially  flat  edge  parallel  with  the  base  1  2.  This  rim 
26  also  comprises  a  lower  edge  32  on  each  of  the  four 
walls  which  presents  a  substantially  downwardly  direct- 
ed  outer  shoulder  34  (Figure  9)  the  lower  edge  extend- 
ing  parallel  to  the  upper  edge  30.  Each  of  the  lower  edge 

32  and  the  upper  edge  30  have  outwardly  directed  lips 
36  and  38  respectively  which  lie  on  the  same  plane  per- 
pendicular  to  the  bottom  12  and  offset  outwardly  a  pre- 
determined  distance  from  the  peripheral  edge  50  of  the 

5  base. 
The  rim  26  further  comprises  additional  ribs  40  ex- 

tending  parallel  with  the  upper  30  and  lower  32  edges. 
In  the  preferred  embodiment  herein  described  only  one 
such  rim  40  is  included  although  it  will  be  appreciated 

10  any  number  or  none  such  ribs  could  be  employed.  In 
one  of  its  simplest  form  the  entire  rim  26  may  comprise 
a  single  such  rib,  having  an  upper  edge  presenting  the 
outwardly  directed  surface  and  a  lower  edge  presenting 
a  downwardly  directed  shoulder.  It  will  also  be  appreci- 

15  ated  that  the  rim  26  herein  described  has  not  been 
moulded  as  a  solid  plastics  rim  but  rather  comprises  a 
lower  edge  32,  an  upper  edge  30,  one  supporting  rib  40 
and  vertical  support  flanges  1  1  1  (extending  between  the 
upper  30  and  lower  32  edges),  thereby  reducing  the 

20  weight  of  the  container  and  the  plastics  material  used. 
It  is  envisaged  that  to  simplify  moulding  procedures 
such  a  rim  could  be  made  of  solid  plastics  so  that  the 
rim  had  an  outwardly  directed  face  extending  perpen- 
dicular  to  the  base  12. 

25  Each  of  the  four  walls  14,  16,  18  and  20  have  two 
nesting  and  stacking  means  42  (Figure  9).  The  arrange- 
ment  of  the  nesting  and  stacking  means  42  about  the 
container  are  such  that  when  two  similar  containers  are 
nested  one  on  top  of  the  other  then  such  nesting  and 

30  stacking  means  42'  of  the  upper  container  10'  are 
aligned  with  the  nesting  and  stacking  means  42  of  the 
lower  container  10  (Figure  5)  and  when  an  upper  con- 
tainer  10'  is  rotated  180°  relative  to  the  lower  container 
1  0  then  the  nesting  and  stacking  means  42'  of  the  upper 

35  container  1  0'  are  no  longer  aligned  with  the  nesting  and 
stacking  means  42  of  the  lower  container  1  0  (Figure  6). 

In  the  container  1  0  described  herein  the  end  wall  20 
has  a  first  nesting  and  stacking  means  42A  immediately 
adjacent  to  the  side  wall  14  and  a  second  nesting  and 

40  stacking  means  42B  immediately  adjacent  to  the  side 
wall  16.  The  opposed  end  wall  18  has  a  first  stacking 
and  nesting  means  42C  disposed  inwardly  remote  from 
the  side  wall  14  and  a  second  nesting  and  stacking 
means  42D  disposed  inwardly  remote  from  the  end  side 

45  wall  16.  The  side  wall  14  has  a  first  nesting  stacking 
means  42E  disposed  inwardly  remote  from  the  end  wall 
20  and  a  second  nesting  and  stacking  means  42F  dis- 
closed  immediately  adjacent  to  the  end  wall  18  with  the 
stacking  and  nesting  means  42H  and  42G  of  wall  1  6  be- 

so  ing  aligned  parallel  with  the  nesting  and  stacking  means 
42E  and  42F  of  the  opposed  side  wall  14. 

Referring  now  to  Figures  7  and  9,  the  nesting  and 
stacking  means  42  comprises  a  stacking  projection  44 
extending  outwardly  from  an  outer  surface  of  its  asso- 

55  ciated  wall  to  present  an  engaging  surface  46  substan- 
tially  parallel  with  the  base  1  2.  The  projection  44  has  an 
outer  edge  48  substantially  parallel  with  the  wall  on 
which  it  is  mounted  whereby  this  outer  edge  48  is  set  a 

5 
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predetermined  distance  remote  from  the  peripheral 
edge  50  of  the  base  12,  and  which  predetermined  dis- 
tance  is  less  than  the  distance  between  the  outwardly 
directly  lips  36,  38  of  the  rim  36  from  the  peripheral  edge 
50  of  the  base  12. 

Perpendicularly  above  the  stacking  projection  44 
and  located  in  the  rim  26  is  an  inwardly  directly  recess 
52  having  an  inwardly  directed  surface  54  extending  in 
a  perpendicular  plane  relative  to  the  base  12.  The  rim 
26  in  the  region  of  this  recess  has  an  outermost  surface 
56  parallel  with  the  inwardly  directed  surface  54  and  ex- 
tending  between  the  upper  edge  30  and  lower  edge  32. 
This  recess  52  presents  a  substantially  rectangular 
opening  58  (Figure  1  )  into  the  upper  edge  30  of  the  rim 
26.  This  recess  52  having  opposed  recess  walls  60,  62 
which  converge  towards  each  other  as  they  extend 
downwardly  from  the  upper  edge  30  to  present  the  re- 
cess  with  a  substantially  tapered  configuration. 

Disposed  perpendicularly  (with  respect  to  the  base 
12)  between  each  stacking  projection  44  and  recess  52 
is  an  aperture  64  extending  through  the  associated  wall 
of  the  container.  Vertical  side  edges  66,  68  of  the  aper- 
ture  64  extend  along  the  same  tapered  paths  of  the  ad- 
jacent  recess  walls  60,  62  to  form  a  tapered  aperture  64 
(Figure  7)  which  continues  the  tapered  configuration  of 
the  recess  52. 

Each  aperture  64  has  a  bottom  edge  70  presenting 
a  support  surface  72  extending  outwardly  of  the  wall  and 
parallel  with  the  base  12. 

The  stacking  projection  44  has  support  flanges  74 
and  76  extending  outwardly  of  the  associated  wall  to 
provide  extra  strength  and  support  to  this  projection  44. 
These  flanges  74,  76  extend  substantially  upward  with 
respect  to  the  base  1  2  and  diverge  outwardly  of  the  pro- 
jection  44  to  engage  and  further  support  the  support  sur- 
face  72  and  continue  to  follow  the  aperture  side  walls 
66  to  68  to  support  and  strengthen  the  aperture  64. 

These  support  flanges  74  and  76  engage  and  abut 
the  outer  shoulder  34  of  the  rim  26  to  provide  added  sup- 
port  to  the  lower  edge  32  of  the  rim  and  the  opposed 
recess  walls  60,  62  respectively,  effectively  providing 
support  to  the  recess  walls  60,  62  which  serve  to  support 
the  upper  edge  of  the  rim  26.  Overall,  the  support  flang- 
es  74  and  76  taper  downwardly  from  the  rim  26  to 
present  a  substantially  tapered  configuration  whereby 
the  projection  44  has  a  smaller  horizontal  area  than  the 
support  surface  72,  and  both  of  which  are  smaller  than 
the  rectangular  opening  58  of  the  recess  52.  Each  of 
these  support  flanges  74  and  76  has  an  outwardly  di- 
rected  edge  which  extends  in  the  same  perpendicular 
plane  with  respect  to  the  bottom  12  that  also  contains 
the  outer  edge  48  of  the  projection  44  and  on  outer  edge 
73  of  the  support  surface  72. 

These  support  flanges  serve  additionally  as  rein- 
forcing  ribs  to  strengthen  the  walls  of  the  containers.  As 
discussed  above  (in  general  terms)  the  nesting  depth  D 
of  two  similar  stacked  containers  may  be  reduced  by  re- 
ducing  the  wall  thickness,  whereby  the  strength  of  the 

walls  may  be  retained  by  using  these  flanges  as  support 
ribs  on  such  thinner  walls. 

All  of  the  nesting  and  stacking  means  42A  to  42H 
comprise  the  same  arrangement  as  described  above. 

5  When  two  or  more  similar  containers  10,  10'  are 
stacked  so  as  to  form  a  vertical  column  (Figures  5  and 
9)  then  the  upper  of  the  containers  10'  must  be  rotated 
through  180°  relative  to  the  lower  container  10  so  that 
the  nesting  and  stacking  means  42'  of  the  upper  con- 

10  tainer  does  not  overlie  the  nesting  and  stacking  means 
42  of  the  lower  container  10.  In  this  orientation,  the  en- 
gaging  surfaces  46'  of  the  stacking  projection  44'  of  the 
upper  container  rest  on  the  upper  edge  30  of  the  rim  26 
to  stack  the  containers  in  the  vertical  column.  Rim  sup- 

's  port  flanges  111,  one  each  associated  with  each  nesting 
and  stacking  means  42,  comprise  outwardly  directed 
flanges  extending  between  the  lower  edge  32  and  upper 
edge  30  of  the  rim  26  so  as  to  underlie  the  nesting  and 
stacking  means  42'  of  an  upper  stacked  container  10' 

20  so  as  to  provide  additional  strength  the  upper  edge  30 
in  the  region  supporting  the  weight  of  the  stacked  con- 
tainer  10'. 

The  predetermined  distance  of  the  outer  edge  48  of 
the  stacking  projections  44  from  the  peripheral  edge  50 

25  of  the  base  1  2  being  sufficient  to  engage  the  upper  edge 
30  of  the  rim  26.  However,  the  upper  edge  30  of  the  rim 
26  has  an  inner  lip  which  is  offset  outwardly  with  respect 
to  the  peripheral  edge  50  of  the  bottom  12  which  will 
allow  relative  horizontal  movement  between  the  upper 

30  and  lower  containers  10,  10'  when  stacked,  since  the 
outer  surfaces  of  the  walls  of  the  upper  container  will  be 
offset  inwardly  with  respect  to  the  inner  surfaces  of  the 
walls  of  the  lower  container  10.  Therefore,  in  a  further 
embodiment  of  this  invention  the  engaging  surfaces  46 

35  of  each  stacking  projection  44  have  downwardly  direct- 
ed  shoulders  80  (shown  optionally  by  a  broken  line  in 
Figure  9)  formed  with  a  downwardly  extending  part  ex- 
tension  of  the  flange  means  74,  76  respectively,  for  this 
shoulder  to  engage  with  the  inner  lip  of  the  upper  edge 

40  30  in  a  stacked  arrangement  to  restrict  relative  horizon- 
tal  displacement  between  two  stacked  containers  10, 
10'. 

When  such  containers  10,  10'  are  required  to  be 
nested  during  storage,  then  the  two  similar  containers 

45  are  orientated  so  as  to  be  perpendicularly  aligned  (Fig- 
ures  6  and  8)  whereby  nesting  and  stacking  means  42' 
of  the  upper  container  10'  are  aligned  with  the  nesting 
and  stacking  means  42  of  the  lower  container.  In  this 
orientation,  the  projections  44'  of  the  upper  container 

so  are  aligned  with  the  associated  recess  52  of  the  lower 
container  and  received  therein  (Figure  8)  as  the  contain- 
ers  are  moved  together  vertically  relative  to  each  other. 
The  tapered  nature  of  the  recess  walls  60,  62  and  the 
tapered  nature  of  the  support  flanges  70',  76'  serve  to 

55  deflect  the  two  nested  containers  10,  10'  into  a  prede- 
termined  position  relative  to  each  other  to  allow  the  in- 
clined  walls  12',  14',  16',  19'  of  the  upper  container  10'  to 
be  received  within  the  inclined  walls  of  the  lower  con- 

6 
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tainer  10. 
When  nested,  the  engaging  surface  46',  of  the  up- 

per  container  10,  abuts  the  support  surface  72  of  the 
aperture  64  of  the  lower  container  10  to  support  the  nest- 
ed  container  1  0'  in  a  predetermined  vertical  position  rel- 
ative  to  the  lower  container  10  to  prevent  the  inclined 
walls  of  the  two  containers  becoming  wedged  together. 
Referring  to  Figure  10,  wedging  of  two  nested  contain- 
ers  will  occur  when  the  optimum  nesting  depth  D  is 
achieved.  Therefore  by  calculating  this  depth  D  and  po- 
sitioning  the  support  surfaces  so  as  to  be  positioned  a 
distance  greater  than  D  from  the  base  of  the  container 
ensures  that  the  risk  of  such  wedging  is  alleviated.  In 
this  way,  the  weight  of  the  nesting  containers  is  support- 
ed  not  by  the  rim  26  of  the  lower  container  1  0  but  by  the 
support  surfaces  72  which  are  adequately  reinforced  by 
the  support  flanges  74,  76  to  bear  the  weight  of  nested 
upper  containers  10'. 

By  supporting  the  weight  of  the  nesting  containers 
10  in  this  manner  the  thickness  of  the  rim  26  may  be 
reduced,  by  reducing  its  thickness  and  reducing  the 
amount  of  plastics  material  used  to  form  the  rim  (or  sim- 
ply  using  the  rib  and  surface  arrangement  described 
herein)  enabling  a  lighter  container  to  be  constructed. 
The  other  advantage  afforded  by  the  use  of  such  sup- 
port  surfaces  72  is  that  these  surfaces  are  disposed 
much  nearer  to  the  base  1  2  than  is  the  rim  26,  so  that 
the  weight  of  an  upper  nested  container  10'  is  borne  by 
the  walls  of  the  lower  container  at  a  much  reduced 
height  than  if  supported  by  the  rim.  It  is  well  understood 
that  the  risk  of  such  walls  buckling  is  proportional  to  the 
ratio  of  wall  height  to  wall  thickness,  and  the  smaller  dis- 
tance  of  wall  from  base  1  2  to  support  surface  72  serves 
to  provide  increased  support  strength  for  the  nested 
containers  than  could  be  obtained  by  the  rim,  which 
strength  is  further  reinforced  by  the  support  flanges. 
Thus  the  use  of  such  support  surfaces  during  nesting 
substantially  alleviates  the  risk  of  the  wall  buckling  while 
again  allowing  a  reduction  of  the  wall  thickness. 

In  addition,  since  the  rim  is  not  required  to  support 
the  weight  of  the  nested  containers  then  it  need  not  be 
as  thick  as  normally  required  in  such  containers  which 
can  help  reduce  the  exterior  thickness  of  this  rim  which 
is  one  of  the  objectives  of  the  present  invention. 

When  the  upper  nested  container  10'  is  fully  re- 
ceived  within  the  lower  container  10,  the  stacking  pro- 
jection  44'  of  the  upper  container  is  received  by  and 
passes  through  the  associated  aperture  64  of  the  lower 
container.  Thus,  the  projection  44'  is  not  restricted  from 
relative  downward  movement  during  nesting  by  en- 
gagement  with  the  wall  of  the  lower  container  until  it 
abuts  the  support  surface.  The  use  of  the  aperture  64 
enables  a  deeper  nesting  of  two  such  nested  containers 
10,  10'  since  there  is  no  inclined  wall  to  engage  the 
stacking  projection  44'  of  the  upper  container.  This  al- 
lows  for  the  employment  of  steeper  inclined  walls  14, 
16,  18,  20  of  the  containers  which  meets  a  further  ob- 
jective  of  this  invention.  In  addition,  the  outer  edges  48' 

of  the  stacking  projections  44'  of  the  container  do  not 
extend  outwardly  of  the  nested  containers  10,  10'  be- 
yond  that  of  the  outwardly  directed  lips  36,  38  of  the  rims 
26,  26'  of  both  containers  (which  are  themselves  in  the 

5  same  perpendicular  plane). 
Further  advantages  of  the  present  invention  reside 

in  manufacturing  requirements.  It  will  be  appreciated 
that  the  distance  between  the  engaging  surface  46  and 
the  support  surface  72  must  be  greaterthan  the  distance 

10  between  the  upper  and  lower  edges  30,  32  of  the  rim  26 
in  order  for  the  engaging  surface  46'  of  an  upper  con- 
tainer  to  engage  the  support  surface  72  of  the  lower  con- 
tainer  10'  (when  nested)  before  the  outer  shoulder  34' 
of  the  upper  container  10'  engages  the  upper  edge  34 

is  of  the  lower  rim  26.  However,  if  the  distance  between 
the  engaging  surface  46  and  the  support  surface  72  is 
made  exactly  the  same  as  the  distance  between  the  up- 
per  and  lower  edges  of  the  rim  26  then  it  will  be  appre- 
ciated  that  the  weight  of  the  upper  nested  container  1  0' 

20  will  be  borne  by  a  combination  of  the  support  surfaces 
72  and  also  the  upper  rim  26'  abutting  the  rim  26  of  the 
lower  container  1  0.  Again  this  assists  in  distributing  the 
weight  of  the  nested  containers  to  avoid  too  great  a 
stress  being  produced  on  one  or  other  of  such  nesting 

25  support  means.  Similarly,  or  alternatively,  if  the  upstand- 
ing  depth  of  the  rim  is  greater  than  the  nesting  depth  D 
then  again  the  risk  of  wedging  will  be  alleviated  since 
the  rim  26'  of  the  upper  nested  container  will  abut  the 
rim  26  of  the  lower  nested  container  before  the  nesting 

30  depth  D  is  achieved,  preventing  further  nesting  move- 
ment  between  the  similar  containers. 

Further  still,  if  desired,  the  distance  between  the  en- 
gaging  surface  46  and  support  surface  72  may  be  made 
less  than  the  distance  between  the  upper  and  lower  edg- 

35  es  of  rim  so  that  the  full  weight  of  the  containers  is  borne 
by  the  upper  edge  30  of  the  rim  26  to  the  lower  container. 
It  will  also  be  appreciated  if  that  the  depth  of  the  rim  may 
be  varied  as  required  by  varying  the  distance  between 
the  support  surface  72  and  the  engaging  surface  46  so 

40  that  the  above  nesting  support  relationships  are 
achieved  . 

It  will  also  be  appreciated  that  although  the  pre- 
ferred  embodiment  herein  described  employs  the  use 
of  tapered  recesses  52  and  tapered  support  flanges  76 

45  to  help  guide  the  nesting  containers  into  a  required  po- 
sition  relative  to  each  other.  This  is  not  an  essential  fea- 
ture  of  the  invention  but  merely  a  manufacturing  prefer- 
ence.  It  is  simply  necessary  that  the  opening  58  of  the 
recess  52  into  the  upper  edge  30  of  the  rim  26,  and  the 

so  size  of  the  aperture  64,  be  greater  than  the  size  of  the 
projection  44. 

Furthermore,  instead  of  the  use  and  engaging  sur- 
face  46  and  support  flanges  74,  76  the  stacking  projec- 
tion  44  could  alternatively  comprise  a  solid  block  projec- 

ts  tion  in  its  simplest  form. 
It  will  also  be  seen  that  the  container  comprises  ap- 

ertures  82  extending  through  each  of  its  walls  which  are 
employed  as  handles  and  have  supporting  flanges  84 

7 
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to  increase  the  strength  of  these  handles. 
Although  the  preferred  embodiment  described 

herein  employs  the  use  of  two  nesting  and  stacking 
means  associated  with  each  wall  it  will  be  appreciated 
that  such  a  container  may  only  require  four  such  nesting 
and  stacking  means,  two  each  disposed  on  each  of  two 
opposed  side  walls  or  each  of  two  opposed  end  walls. 
Alternatively,  more  than  two  such  means  42  may  be  em- 
ployed  on  each  wall  as  desired.  This  may  be  useful  on 
larger  containers.  Other  variations  to  the  basic  design 
of  this  invention  would  be  to  vary  the  height  of  the  pro- 
jections  44  relative  to  the  bottom  12  of  the  container  10 
in  order  to  adjust  the  heights  of  nested  containers  as 
required  for  a  particular  container  usage. 

A  further  advantage  of  the  containers  of  the  present 
invention  is  that  the  container  10  of  Figure  1  may  be  con- 
structed  in  a  variety  of  different  dimensions.  In  particular 
it  is  desirable  to  have  containers  of  different  depths  for 
storing  different  materials  more  efficiently.  The  depth  of 
such  containers  may  be  shallow  or  deep  depending  on 
the  particular  requirement.  For  existing  stacking  and 
nesting  container  designs  this  variation  in  depth  can  re- 
sult  in  nesting  difficulties  whereby  containers  of  different 
sizes  and  depths,  when  nested,  may  become  wedged 
together  due  to  the  different  dimensions,  making  their 
storage  and  the  separation  of  such  nested  containers 
difficult,  with  the  possible  risk  of  damage  to  the  outer 
nested  container.  In  addition,  where  existing  containers 
of  different  sizes  are  mistakenly  nested  together  then 
the  nesting  stack  may  become  uneven,  and  potentially 
dangerous,  due  to  the  size  differences  of  the  containers. 

Therefore  the  present  invention  also  considers  a 
system  of  two,  or  more,  containers  of  the  type  previously 
discussed  but  of  varying  depths  which  may  be  nested 
together,  irrespective  of  whether  the  inner  nested  con- 
tainer  is  of  greater  or  lesser  depth  of  the  outer  nested 
container,  in  such  a  manner  to  alleviate  wedging  of  the 
inner  nested  container  within  the  outer  nested  container. 

Referring  now  to  Figure  11,  two  containers  accord- 
ing  to  the  present  invention,  410,  510,  may  be  nested 
together.  The  first  container  410  of  this  system  has  a 
depth  D1  measured  between  its  upper  edge  430  and 
base  412.  The  second  container  510  has  a  depth  D2 
between  its  upper  edge  530  and  base  512,  whereby  the 
depth  D2  of  the  second  container  510  is  substantially 
greater  than  the  depth  D1  of  the  first  container  410. 
Apart  from  variations  in  depth,  these  containers  410, 
510  correspond  to  the  design  criteria  of  container  10, 
Figure  1,  whereby  similar  features  are  numbered  with 
the  prefix  "4"  or  "5"  respectively  to  correspond  to  the  fea- 
tures  of  container  10.  In  both  cases,  the  bases  412  and 
51  2  of  the  two  containers  41  0  and  51  0  respectively  are 
of  the  exact  same  size  and  dimensions.  Furthermore, 
each  container  has  an  associated  rim  426  and  526  re- 
spectively  where  exterior  dimensions  of  these  rims  are 
the  same  so  that  the  only  difference  between  the  dimen- 
sions  of  the  two  containers  410  and  510  resides  in  the 
depth.  Therefore,  the  angle  of  inclination  (relative  to  the 

base)  of  the  side  walls  of  each  container  410  and  510 
must  be  different.  This  can  clearly  be  seen  in  Figure  1  1  . 

Due  to  the  variation  in  depths  between  the  two  con- 
tainers  410  and  510  then  the  stacking  and  nesting 

5  means  442,  542  of  each  container  is  scaled  respectively 
in  size,  but  maintains  the  same  configuration  and  design 
of  container  10,  Figure  1.  Referring  now  to  Figure  11  it 
will  be  appreciated  that  when  a  container  410,  which  has 
a  shallow  depth  D1  ,  is  nested  within  the  larger  container 

10  510  the  side  walls  of  the  smaller  container  410  will  not 
engage  and  wedge  against  the  side  walls  of  the  larger 
container  510  since  the  bases  of  the  two  containers  are 
of  the  same  dimensions  and  the  angle  of  the  walls  of  the 
deeper  container  510  are  steeper  than  the  walls  of  the 

is  container  410.  In  this  situation  the  downwardly  directed 
shoulder  432  of  the  rim  426  of  the  upper  container  410 
engages  and  rests  on  the  upper  surface  530  of  the  rim 
526  of  the  lower  container  510.  In  this  manner  the  two 
containers  are  nested  in  a  conventional  manner  where- 

20  by  the  rim  of  the  upper  container  41  0  rests  on  the  rim  of 
the  lower  container  510. 

Referring  now  to  Figure  12,  the  present  invention 
also  enables  the  container  deeper  510  to  be  nested 
within  the  container  41  0  in  a  manner  whereby  the  larger 

25  container  51  0  does  not  become  wedged  within  the  small 
container  410  during  such  nesting.  The  nesting  and 
stacking  means  542  and  442  of  the  two  containers  51  0, 
41  0  respectively  are  engageable  in  the  nested  condition 
to  prevent  wedging  occurring.  As  seen  in  Figure  1  2,  and 

30  since  the  two  containers  have  similar  exterior  dimen- 
sions  (except  for  depth)  the  nesting  and  stacking  means 
542  of  the  container  51  0  will  engage  and  co-operate  with 
the  nesting  and  stacking  means  442  of  the  lower  con- 
tainer  410  in  a  similar  manner  as  previously  described 

35  for  containers  of  similar  depths.  Therefore,  the  projec- 
tion  544  is  received  within  the  associated  recess  442  of 
the  lower  container  so  that  the  engaging  surface  546  of 
the  upper  container  510  abuts  a  support  surface  472  of 
the  lower  container  410  in  a  predetermined  vertical  po- 

40  sition  relative  to  the  lower  container  preventing  the  in- 
clined  walls  of  the  two  nested  containers  becoming 
wedged  together.  Effectively,  during  nesting  of  a  deeper 
container  510  within  a  smaller  container  410  the  projec- 
tion  544  of  the  upper  container  510  may  be  considered 

45  to  act  as  if  it  was  a  projection  of  a  similar  sized  container, 
and  therefore  acts  to  nest  the  containers  in  a  similar 
manner  as  if  both  containers  were  the  same  size  as  pre- 
viously  discussed.  The  use  of  the  support  surfaces  472 
of  the  outer  container  for  engagement  with  the  projec- 

50  tions  544  of  the  inner  container  defines  a  minimum  nest- 
ing  depth  N  which  can  be  achieved  between  nested  con- 
tainers.  N  will  vary  depending  on  the  size  of  the  outer 
container  but  is  primarily  determined  by  the  height  of  the 
support  surfaces  above  their  associated  base  and  also 

55  to  the  height  of  the  projections  42  of  the  inner  nested 
container  above  its  associated  base.  The  main  require- 
ment  is  that  N  is  a  height  above  the  base  whereby  the 
base  51  2  of  an  inner  nested  container  (510,  Figure  1  2) 
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does  not  abut  the  inner  surface  of  the  side  walls  of  the 
outer  container  410,  and  is  independent  of  the  depth  of 
the  inner  nested  container  (Referring  to  Figures  10a, 
10b  and  the  accompanying  description,  N  must  be 
greater  than  D  to  avoid  wedging).  N  will  therefore  vary  s 
dependant  on  the  depth  of  the  outer  container  and  the 
associated  angle  of  the  container  walls.  As  the  outer 
container  becomes  deeper  the  associated  walls  be- 
come  steeper  and  the  minimum  nesting  depth  N  must 
increase  to  prevent  wedging  of  the  inner  nested  contain-  10 
er.  If  the  walls  are  made  steeper  then  the  depth  of  the 
container  increases  (since  rim  and  base  sizes  remain 
constant)  until  the  situation  occurs  where  the  upper 
edge  of  the  rim  of  the  outer  container  will  engage  the 
shoulder  of  the  rim  of  the  inner  container.  In  the  situation  15 
described  in  relation  to  Figure  11  the  minimum  nesting 
depth  will  not  be  achieved  due  to  nesting  engagement 
of  the  rims  of  the  nested  containers. 

In  addition,  size  and  shape  of  the  nesting  and  stack- 
ing  means  542  and  442  of  the  respective  containers  510  20 
and  41  0  are  such  to  enable  the  deflection  of  the  stacking 
and  nesting  means  of  the  inner  nested  container  in  a 
similar  manner  to  the  nesting  of  two  similar  size  contain- 
ers.  To  this  end,  the  lower  and  upper  dimensions  of  the 
nesting  and  stacking  means  are  maintained  uniform  for  25 
containers  of  different  depths,  resulting  in  the  tapering 
side  walls  of  these  means  to  have  steeper  angles  for  the 
shallower  containers.  It  will  also  be  appreciated  that  two 
containers  of  different  depths  D1  and  D2  may  be 
stacked  vertically  in  a  similar  manner  as  if  they  were  30 
identical  size  containers  (as  previously  discussed)  upon 
rotation  of  the  two  containers  through  180°  relative  to 
each  other. 

In  this  way,  the  system  of  two  or  more  containers, 
varying  only  in  depth,  may  be  nested  together  in  such  a  35 
manner  whereby  the  inner  container  does  not  become 
wedged  within  the  outer  container  irrespective  of  wheth- 
er  the  container  with  the  greater  depth  is  nested  within 
the  container  of  the  smaller  depth  or  whether  the  con- 
tainer  of  the  smaller  depth  is  nested  within  the  container  40 
of  the  greater  depth.  It  will  also  be  appreciated  that  al- 
though  Figures  11  and  12  show  two  extreme  cases  of 
depth  D1  and  D2  in  practice  the  variation  of  depths  in 
D1  and  D2  may  be  such  that  it  is  hard  to  determine  the 
difference  visually.  However,  the  principal  described  in  45 
relation  to  Figures  11  and  12  applies  accordingly. 

Claims 
50 

1.  An  open  topped  container  capable  of  nesting  and 
stacking  comprising  a  substantially  flat  rectangular 
base,  two  opposed  side  walls  and  two  opposed  end 
walls  extending  upwardly  from  said  base  at  an  an- 
gle  inclined  from  a  plane  perpendicular  to  the  base  55 
so  as  to  diverge  outwardly  from  the  base,  an  upper 
part  depth  of  the  walls  providing  an  external  rim 
which  presents  an  external  downwardly  directed 

shoulder  and  carries  an  upper  edge  of  the  container 
remote  from  the  base,  the  rim  extending  outwardly 
with  respect  to  the  container  a  predetermined  max- 
imum  distance  from  the  base, 

each  wall  of  an  opposed  pair  having  two  stack- 
ing  and  nesting  means,  each  of  which  means 
comprising  an  external  projection  directed  out- 
wardly  of  said  container  and  having  an  outer 
edge  a  predetermined  distance  from  the  base 
which  is  less  than  that  of  the  rim  from  the  base, 
and  associated  with  each  projection  is  an  inter- 
nal  recess  which  opens  into  the  upper  edge  of 
the  rim  and  extends  downwardly  through  the 
rim,  the  projection  and  recess  of  each  means 
being  aligned  perpendicularly  with  respect  to 
the  base  with  the  projection  disposed  between 
said  recess  and  base,  whereby  two  like  con- 
tainers  may  be  nested  in  the  same  orientation 
relative  to  each  other  with  the  projections  of  the 
stacking  and  nesting  means  of  an  upper  con- 
tainer  being  received  within  the  recesses  of 
similar  stacking  and  nesting  means  of  a  lower 
container, 
each  of  the  stacking  and  nesting  means  being 
positioned  on  the  walls  of  the  container  to  be 
offset  from  the  stacking  and  nesting  means  of 
the  opposed  wall  of  a  similar  container  when 
two  containers  are  disposed  in  an  orientation  in 
which  one  is  rotated  through  180  degrees  rela- 
tive  to  the  other  and  stacked  as  a  vertical  col- 
umn  with  the  projections  of  the  means  of  the 
upper  container  engaging  the  upper  edge  of  the 
lower  container, 
wherein  each  means  has  an  aperture  through 
the  wall  perpendicularly  between  the  projection 
and  the  recess  which  extends  from  said  recess 
and  through  which  the  associated  projection  of 
an  upper  container  may  extend  when  two  sim- 
ilar  containers  are  nested. 

2.  A  container  as  claimed  in  claim  1  in  which  an  in- 
wardly  directed  surface  of  each  recess  is  in  a  plane 
which  is  substantially  perpendicular  with  respect  to 
said  base  and  the  outer  edge  of  the  projection  which 
underlies  said  recess  lies  in  this  said  plane. 

3.  A  container  as  claimed  in  claim  2  in  which  the  re- 
cess  has  an  upwardly  directed  opening  into  upper 
edge  of  the  rim  which  is  substantially  rectangular 
with  opposed  recess  walls  converging  towards 
each  other  as  they  extend  downwardly  from  the  up- 
per  edge  to  present  the  recess  with  a  tapered  con- 
figuration. 

4.  A  container  as  claimed  in  claim  3  in  which  the  ap- 
erture  underlying  the  recess  has  opposed  edges 
aligned  with  the  recess  walls  and  which  edges  ex- 
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tend  to  converge  towards  each  other  as  they  extend 
downwardly  from  the  recess  to  present  the  aperture 
with  a  tapered  configuration  which  continues  the  ta- 
pered  configuration  of  said  recess. 

5.  A  container  as  claimed  in  either  claim  3  or  claim  4 
in  which  the  projections  have  downwardly  extend- 
ing  projection  edges  proud  of  the  wall  leading  to  a 
downwardly  directed  engaging  surface  for  engag- 
ing  the  upper  edge  of  an  underlying  container, 
wherein  said  edges  converge  toward  each  other  as 
they  extend  downwardly  towards  the  engaging  sur- 
face  to  present  the  projection  with  a  substantially 
tapered  configuration,  said  projection  edges  ex- 
tending  outwardly  of  the  container  a  distance  equal 
to  or  less  than  the  outer  edge  of  the  projection  from 
the  base. 

6.  A  container  as  claimed  in  claim  5  in  which  said  pro- 
jection  comprises  a  solid  block. 

7.  A  container  as  claimed  in  claim  5  in  which  said  pro- 
jection  edges  comprise  reinforcing  flanges  which 
are  at  least  partially  received  within  said  associated 
recess  when  two  similar  containers  are  nested. 

8.  A  container  as  claimed  in  claim  7  in  which  reinforc- 
ing  flanges  extend  upwardly  from  the  projection  to 
abut  the  shoulder  of  the  rim  and  support  said  rim. 

9.  A  container  as  claimed  in  any  one  of  the  preceding 
claims  further  comprising  stop  means  which  are  en- 
gageable  between  two  similar  containers  when 
nested  to  support  an  inner  container  at  a  predeter- 
mined  nesting  depth  relative  to  an  outer  container 
for  restraining  the  inclined  walls  of  the  inner  con- 
tainer  of  two  nested  containers  from  becoming 
wedged  within  the  outer  container. 

10.  A  container  as  claimed  in  claim  9  in  which  the  stop 
means  comprises  a  support  surface  located  on  a 
lower  edge  of  each  aperture  for  supporting  the  as- 
sociated  projection  of  an  upper  container  when  two 
similar  containers  are  nested. 

11.  A  container  as  claimed  in  claim  1  0  when  appended 
to  either  claim  7  or  claim  8  in  which  said  reinforcing 
flanges  extend  upwardly  to  engage  and  reinforce 
said  support  means. 

1  2.  A  container  as  claimed  in  claim  1  0  when  appended 
to  claim  5  in  which  the  distance  between  the  engag- 
ing  surface  and  the  support  surface  is  equal  to  or 
greater  than  the  upstanding  depth  of  the  external 
rim. 

1  3.  A  container  as  claimed  in  claim  1  0  in  which  said  stop 
means  comprises  the  external  shoulder  of  the  rim 

and  the  upper  edge  of  the  rim  wherein  the  shoulder 
of  an  upper  container  of  two  nested  containers  en- 
gages  the  upper  edge  of  the  lower  container. 

5  14.  A  container  as  claimed  in  any  one  of  the  preceding 
claims  having  at  least  two  stacking  and  nesting 
means  on  each  wall  of  each  pair  of  opposing  walls. 

15.  A  container  as  claimed  in  claim  5  or  any  one  of 
10  claims  6  to  14  when  appended  to  claim  5  in  which 

the  engaging  surface  has  a  downwardly  extending 
flange  forming  a  projection  shoulder  with  the  rim 
surface,  which  projection  shoulder  being  for  en- 
gagement  with  an  inner  lip  of  the  upper  edge  of  the 

is  rim  of  a  lower  container  when  two  containers  are 
stacked  to  restrict  relative  lateral  displacement  of 
the  stacked  containers. 

16.  A  container  as  claimed  in  any  one  of  the  preceding 
20  claims  in  which  said  end  walls  and  side  walls  are 

predominantly  solid. 

17.  A  container  as  claimed  in  any  one  of  the  preceding 
claims  in  which  said  end  walls  and  side  walls  are 

25  inclined  outwardly  from  the  base  at  an  angle  in  the 
range  of  1  to  1  5  degrees  from  the  plane  perpendic- 
ular  from  the  base. 

18.  A  container  as  claimed  in  any  one  of  the  preceding 
30  claims  made  substantially  of  moulded  plastics  ma- 

terial. 

19.  A  system  of  two  containers  each  of  which  is  as 
claimed  in  any  one  of  the  preceding  claims  and  in 

35  which  a  first  of  the  two  containers  has  a  greater 
depth  than  the  depth  of  the  second  container  and 
the  bases  of  both  containers  are  of  corresponding 
size  and  shape  and  the  outer  dimensions  of  the  rims 
of  both  containers  are  of  corresponding  size  and 

40  shape,  wherein  nesting  restraint  means  are  provid- 
ed  on  each  of  the  two  containers  which  are  engage- 
able  between  the  first  and  second  containers,  when 
said  containers  are  in  a  nested  configuration,  for  re- 
straining  the  inner  nested  container  at  a  predeter- 

45  mined  position  relative  to  the  outer  container  to  al- 
leviate  wedging  of  the  inner  nested  container  in  the 
outer  nested  container,  irrespective  of  which  of  the 
first  and  second  containers  is  nested  within  the  oth- 
er. 

50 
20.  A  system  as  claimed  in  claim  1  9  when  appended  to 

containers  as  claimed  in  claim  1  3  in  which  said  nest- 
ing  restraint  means  comprises  said  stop  means, 
whereby  when  said  second  container  is  nested 

55  within  said  first  container  the  external  shoulder  of 
the  rim  of  the  second  container  engages  the  upper 
edge  of  the  first  container  for  restraining  the  inner 
nested  container  from  becoming  wedged  within  the 

10 
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outer  nested  container  and  when  said  first  container 
is  nested  in  said  second  container  then  at  least  one 
of  either:- 

i)  the  projections  of  the  first  container  engage  s 
the  support  surfaces  of  the  second  container;  or 
ii)  the  external  shoulder  of  the  rim  of  the  first 
container  engages  the  upper  edge  of  the  sec- 
ond  container  to  restrain  the  inner  nested  con- 
tainer  from  becoming  wedged  within  the  outer  10 
nested  container. 

A  system  as  claimed  in  either  claim  20  or  claim  21 
in  which  said  stacking  and  nesting  means  of  each 
of  the  first  and  second  containers  are  positioned  on  15 
the  walls  of  each  respective  container  so  that  the 
two  containers  may  be  nested  when  in  the  same 
orientation  relative  to  each  other. 

25 
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