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©  A  spacer  tray  2  for  containers  32  is  formed  of  a 
noldabie  sheet  material  and  is  shaped  to  provide  a 
Dlurality  of  container-bottom  receptacles  4.  Each 
;ontainer-bottom  receptacle  4  is  shaped  to  receive 
it  least  a  part  of  a  bottom  portion  of  a  container  32. 
 ̂ container  spacer  wall  30  is  located  between  each 

sair  of  adjacent  container-bottom  receptacles  4  to 
naintain  bottom  portions  of  containers  seated  in  the 
eceptacles  spaced  apart  from  one  another.  The 
spacer  tray  2  can  include  nesting-binding  interfer- 
s-nce  structures  40,  42  to  prevent  two  spacer  trays 
Dlaced  one  atop  the  other  from  binding  when  one 
ray  is  rotated  180  degrees  relative  to  but  otherwise 
aligned  with  the  other  tray.  The  spacer  tray  can 
nclude  a  plurality  of  container-loading-guide-pin 
>penings  36  passing  through  it  which  permit 
:ontainer-loading  guide  pins  78  -  from  a  high-speed 
spacer-tray  loading  machine,  for  example  -  to  pass 
hrough  for  locating  the  spacer  tray  2  and  guiding 
Mrttom  portions  of  containers  32  into  container-bot- 
om  receptacles  4  during  loading  of  the  spacer  tray. 
(Tie  spacer  tray  202  can  include  a  plurality  of 
xintainer-loading-guide-pin  caps  236  which  permit 
3nd  portions  of  container-loading  guide  pins  78  to 

project  into  and  fit  within  the  interiors  of  the  caps  for 
locating  the  spacer  tray  202  and  for  reinforcing  the 
caps  for  guiding  bottom  portions  of  containers  32 
into  container-bottom  receptacles  204  during  loading 
of  the  spacer  tray. 
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SPACER  TRAY  FOR  PACKAGING  CONTAINERS 

Technical  Field 

The  present  invention  relates  to  packaging  of 
containers  such  as  cans  of  beverage  for  storage 
and  transport. 

Background  Art 

Beverages  such  as  beer  and  soft  drinks  are 
frequently  packaged  in  cans  which  are  marketed  to 
consumers  in  groups  termed  "multipacks".  Groups 
of  six,  eight  or  twelve  cans,  termed  "six  packs," 
"eight  packs"  and  "twelve  packs"  respectively,  are 
widely  used  for  retail  sales,  with  the  six  pack  being 
the  most  popular.  Six  packs  are  typically  shipped 
from  the  producer  to  the  retailer  in  open-topped, 
low-sided  corrugated  cardboard  cartons,  four  six- 
packs  to  a  carton.  The  carton  of  six  packs  is  often 
wrapped  with  a  plastic  shrink  wrap  to  hold  the  six 
packs  in  place. 

The  six  cans  of  a  six  pack  are  typically  held 
together  to  form  a  rectangular  two-row  by  three- 
column  array  with  a  flexible  plastic  holder  termgd^a 
"top  grip"  which  has  loops  into  which  the  tops  of 
the  cans  fit.  The  top  grip  generally  maintains  a 
separation  of  a  few  millimeters  or  so  between  the 
top  portions  of  adjacent  cans  in  the  six  pack. 

Although  the  top  grip  generally  maintains  a 
separation  between  the  top  portions  of  adjacent 
cans  in  a  six  pack,  the  flexibility  of  the  top  grip 
permits  adjacent  cans  to  touch  near  the  bottom  of 
the  cans.  Touching  of  adjacent  cans  gives  rise  to 
serious  problems  in  the  shipment  of  six  packs  of 
cans.  Motion  during  shipment  often  causes  adja- 
cent  cans  which  are  touching  to  rub  one  another  at 
the  points  of  contact.  Such  rubbing  can  wear  away 
the  graphics  or  labelling  on  the  can.  The  resulting 
worn  spots  on  the  cans  are  unsightly  and  reduce 
the  appeal  of  the  product  to  potential  customers. 
Moreover,  adjacent  cans  which  touch  can  rub  one 
another  to  such  an  extent  during  shipment  that  a 
wall  of  one  of  the  cans  wears  completely  through. 
When  the  wall  of  a  can  wears  through,  liquid  in  the 
can  leaks  out.  Even  a  single  can  which  leaks  in  a 
shipment  of  cans  of  beverage  represents  a  serious 
loss,  since  health  codes  frequently  require  that  an 
entire  shipment  be  scrapped  if  a  single  can  leaks. 

A  further  disadvantage  of  corrugated  cardboard 
cartons  for  shipping  six  packs  of  cans  is  that  mois- 
ture  -  from  condensation,  leakage,  or  other  source  - 
tends  to  weaken  the  carton.  In  humid  climates, 

moisture  from  condensation  can  weaken  a  cor- 
rugated  cardboard  carton  to  such  an  extent  that  the 
carton  cannot  bear  the  weight  of  the  cans  being 
transported  in  the  carton. 

s  United  States  patent  No.  3,650,395  to  Hobbs 
discloses  a  tray  formed  with  a  number  of  depres- 
sions  for  locating  the  ends  of  containers  such  as 
cans  or  bottles.  The  tray  is  imperforate  and  is 
vacuum-formed  from  a  thin  sheet  of  synthetic  plas- 

70  tic  material.  The  edge  of  the  tray  has  a  continuous 
upstanding  peripheral  flange  having  at  its  upper 
edge  an  outwardly-projecting  lip.  To  form  a  pack- 
age,  containers  are  placed  in  the  tray  with  the 
bottom  ends  of  the  containers  placed  in  the  de- 

75  pressions  of  the  tray.  A  film  of  synthetic  plastic 
wrapping  material  is  wrapped  around  the  contain- 
ers  and  the  tray  and  heat  shrunk  to  hold  the 
containers  and  the  tray  together. 

The  tray  of  the  '395  patent  has  a  number  of 
20  drawbacks,  particularly  with  respect  to  its  use  in  a 

high-speed  commercial  canning  or  bottling  opera- 
tion.  For  example,  if  a  number  of  the  trays  are 
stacked  one  atop  the  other,  adjacent  trays  tend  to 
nest  together  and  bind.  Such  binding  tends  to  give 

25  rise  to  troublesome  problems  when  stacks  of  trays 
are  used  to  feed  a  high-speed  can  or  bottle  pack- 
aging  machine.  Moreover,  in  warehousing  cartons 
of  cans  or  bottles,  warehouse  operators  frequently 
stack  the  cartons  in  multilayered  structures  in 

30  which  -  for  stability  -  adjacent  layers  of  cartons  are 
oriented  perpendicular  to  one  another.  The  ar- 
rangement  of  such  multilayered  structures  is  called 
cross-stacking.  The  outwardly-projecting  lip  of  the 
peripheral  flange  of  the  tray  of  the  '395  patent 

35  tends  to  interfere  with  cross-stacking  shrink- 
wrapped  packages  of  cans  or  bottles  in  the  trays. 
In  addition,  canning  and  bottling  operations  are 
frequently  high-volume,  low-profit-margin  busi- 
nesses  for  which  packaging  costs  represent  a  sig- 

40  nificant  expense.  Any  reduction  in  the  cost  of  a  tray 
used  in  packaging  cans  or  bottles  would  therefore 
be  desirable. 

United  States  patent  No.  4,194,678  to  Jasper 
discloses  a  shipping  carton  for  bottles  of  medical 

45  liquids  such  as  intravenous  solutions.  The  carton  is 
evidently  made  of  corrugated  cardboard  and  in- 
cludes  a  reinforcing  panel  to  form  a  rigid  crush- 
resistent  structure.  A  pocketed  insert  formed  to 
accommodate  the  shape  of  the  bases  of  the  bottles 

50  is  held  in  the  bottom  of  the  carton  by  the  reinforc- 
ing  panel.  The  pocketed  insert  can  be  a  vacuum 
formed  sheet  with  pockets  which  accommodate 
half  or  quarter  portions  of  the  bases  of  the  bottles. 
The  rigid  shipping  carton  of  the  '678  patent  is 
evidently  subject  to  the  drawbacks  of  corrugated 

1 
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caraDoara  containers  noted  above.  Moreover,  the 
shipping  carton  is  unduly  bulky  and  expensive  for 
shipping  beverages  or  other  canned  or  bottled  re- 
tail  goods. 

uisciosure  ot  tne  invention 

The  present  invention  concerns  an  economical 
spacer  tray  for  cans,  bottles,  or  other  containers 
which  is  suitable  for  use  with  high-speed  packaging 
equipment  and  which  avoids  problems  of  the  prior 
art  noted  above. 

The  spacer  tray  of  the  invention  is  formed  of  a 
moldabie  sheet  material  such  as  a  plastic  sheet 
material  or  a  paper  board.  The  spacer  tray  is 
shaped  to  provide  a  plurality  container-bottom  re- 
ceptacles.  The  container-bottom  receptacles  are 
disposed  in  a  row-column  array,  such  as  a  four-row 
by  six-column  array.  Each  container-bottom  recep- 
tacle  is  shaped  to  receive  at  least  a  part  of  a 
bottom  portion  of  a  container.  A  container  spacer 
wall  is  located  between  each  pair  of  adjacent 
container-bottom  receptacles  to  maintain  the  bot- 
tom  portions  of  containers  seated  in  a  pair  of 
adjacent  container-bottom  receptacles  spaced 
apart  from  one  another. 

The  spacer  tray  of  the  invention  preferably 
includes  a  plurality  of  nesting-binding  interference 
structures.  The  nesting-binding  interference  struc- 
tures  are  shaped  and  positioned  to  prevent  a  first 
and  a  second  spacer  tray  facing  in  the  same  direc- 
tion  which  are  placed  one  atop  the  other  from 
binding  when  the  container-bottom  receptacles  of 
the  two  spacer  trays  are  substantially  coaxially 
aligned. 

In  a  preferred  embodiment,  the  nesting-binding 
nterference  structures  are  shaped  and  positioned 
to  prevent  two  spacer  trays  from  binding  which  are 
Dlaced  one  atop  the  other  facing  in  the  same 
direction  with  container-bottom  receptacles  sub- 
stantially  aligned  and  either  with  one  spacer  tray 
•otated  substantially  180  degrees  relative  to  the 
ather  in  the  plane  of  the  spacer  trays  or  with  the 
wo  spacer  trays  not  rotated  relative  to  each  other 
n  the  plane  of  the  spacer  trays.  A  stack  of  such 
spacer  trays  can  be  formed  with  the  container- 
Dottom  receptacles  of  the  spacer  trays  aligned  in 
which  the  spacer  trays  in  the  stack  do  not  nest 
ngether  so  tightly  as  to  bind  independently  of 
whether  or  not  adjacent  spacer  trays  have  been 
@otated  180  degrees  relative  to  one  another  in  the 
Diane  of  the  spacer  trays.  Particularly  preferred 
nesting-binding  interference  structures  comprise 
lesting-binding  interference  rims  which  generally 
surround  bases  of  container-loading-guide-pin  caps 
)f  the  spacer  trays. 

In  an  alternative  preferred  embodiment  the 
nesting-binding  interference  structures  are  shaped 
and  positioned  to  prevent  two  spacer  trays  from 
binding  which  are  placed  one  atop  the  other  facing 

5  in  the  same  direction  with  container-bottom  recep- 
tacles  substantially  aligned  and  with  one  spacer 
tray  rotated  substantially  180  degrees  relative  to 
the  other  in  the  plane  of  the  spacer  trays.  Thus,  a 
stack  of  such  spacer  trays  can  be  formed  -  for 

io  feeding  a  high-speed  spacer-tray  loading  machine, 
for  example  -  with  the  container-bottom  receptacles 
of  the  spacer  trays  aligned  and  with  alternate  spac- 
er  trays  in  the  stack  rotated  180  degrees  relative  to 
the  other  spacer  trays  in  which  the  spacer  trays  in 

is  the  stack  do  not  nest  together  so  tightly  as  to  bind. 
Preferably,  the  container-bottom  receptacles 

are  disposed  in  a  row-column  array  with  a  number 
of  columns  greater  than  two  and  a  number  of  rows 
greater  than  two.  The  container-bottom  receptacles 

20  located  on  the  perimeter  of  the  spacer  tray  define 
tray-periphery  container-bottom  receptacles.  If  the 
number  of  columns  of  container-bottom  receptacles 
is  designated  m  and  the  number  of  rows  is  des- 
ignated  n,  the  total  number  of  container-bottom 

25  receptacles  equals  (m  x  n)  and  the  number  of  tray- 
periphery  container-bottom  receptacles  equals  2(m 
+  n)  -  4.  Each  tray-periphery  container-bottom 
receptacle  may  be  configured  to  surround  only 

.-partially  the  bottom  portion  of  a  container  seated  in 
30  the  receptacle,  so  that  a  part  of  the  container 

extends  outwardly  of  the  perimeter  of  the  spacer 
tray.  Consequently,  the  lateral  dimensions  of  an 
array  of  containers  seated  in  such  a  preferred 
spacer  tray  exceeds  the  lateral  dimensions  of  the 

35  spacer  tray  itself. 
The  spacer  tray  of  the  invention  preferably  has 

a  plurality  of  container-loading-guide-pin  openings 
passing  through  it.  Each  container-loading-guide- 
pin  opening  is  preferably  located  centrally  of  four 

w  container-bottom  receptacles  whose  locations  are 
defined  by  the  intersection  of  a  pair  adjacent  rows 
of  receptacles  with  a  pair  of  adjacent  columns  of 
receptacles.  If  the  number  of  columns  of  container- 
bottom  receptacles  is  designated  m  and  the  num- 

<5  ber  of  rows  is  designated  n,  the  number  of  such 
container-loading-guide-pin  openings  is  preferably 
(m  -  1)  x  (n  -  1).  Each  container-ioading-guide-pin 
opening  is  shaped  to  permit  a  container-loading 
guide  pin  -  from  a  high-speed  spacer-tray  loading 

;o  machine,  for  example  -  to  pass  through  the  open- 
ing  for  locating  the  spacer  tray  and  guiding  bottom 
portions  of  containers  into  the  container-bottom  re- 
ceptacles  during  loading  of  the  spacer  tray  by  the 
loading  machine. 

>5  Although  suitable  openings  for  guide  pins  in 
such  spacer  trays  can  be  provided,  an  additional 
manufacturing  step  and  additional  handling  of  the 
spacer  trays  during  manufacture  is  required,  which 
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adds  to  the  cost  of  the  trays.  In  addition,  because 
of  the  flexibility  of  such  spacer  trays,  it  is  difficult  to 
provide  economically  openings  for  guide  pins  with 
the  desired  dimensional  stability  for  use  with  high- 
speed  loading  machines. 

An  alternative  preferred  spacer  tray  of  the  in- 
vention  has  a  number  of  container-loading-guide- 
pin  caps  formed  in  it.  Each  container-loading- 
guide-pin  cap  is  preferably  located  centrally  of  four 
container-bottom  receptacles  whose  locations  are 
defined  by  the  intersection  of  a  pair  adjacent  rows 
of  receptacles  with  a  pair  of  adjacent  columns  of 
receptacles.  If  the  number  of  columns  of  container- 
bottom  receptacles  is  designated  m  and  the  num- 
ber  of  rows  is  designated  n,  the  number  of  such 
container-loading-guide-pin  caps  is  preferably  (m  - 
1)  x  (n  -  1).  Each  container-loading-guide-pin  cap 
projects  generally  upwardly  from  an  upper  side  of 
the  spacer  tray  when  the  spacer  tray  is  in  a  hori- 
zontal  rest  position.  Each  container-loading-guide- 
pin  cap  is  shaped  to  receive  an  end  portion  of  a 
container-loading  guide  pin  from  a  high-speed 
spacer-tray  loading  machine  within  an  interior  of 
the  cap  from  an  underside  of  the  spacer  tray  for 
locating  the  spacer  tray  during  loading  of  the  spac- 
er  tray  by  the  loading  machine.  In  addition,  the 
container-loading-guide-pin  caps  are  preferably 
shaped  to  guide  bottom  portions  of  containers  into 
the  container-bottom  receptacles  during  loading  of 
the  spacer  tray.  Preferably,  an  interior  surface  of 
each  container-loading-guide-pin  cap  has  a  gen- 
erally  complementary  shape  to  the  shape  of  the 
end  portion  of  the  container-loading  guide  pin  so 
that  the  guide  pin  serves  to  reinforce  the  cap  when 
the  guide  pin  is  inserted  into  the  interior  of  the  cap 
during  the  loading  of  the  spacer  tray. 

The  container-bottom  receptacles  of  the  spacer 
tray  of  the  invention  can  be  shaped  to  accom- 
modate  cans,  bottles  or  other  containers.  The  spac- 
er  tray  is  particularly  adapted  for  accommodating 
multipacks  of  containers  such  as  six  packs,  eight 
packs  or  twelve  packs,  although  the  spacer  tray  of 
the  invention  can  also  be  used  to  advantage  to 
accommodate  unconnected  containers.  The  con- 
tainers  may  contain  beverages,  food  stuffs,  petro- 
eum  products  or  other  goods. 

A  particularly  preferred  spacer  tray  of  the  in- 
dention  has  twenty-four  container-bottom  recepta- 
cles  shaped  and  positioned  to  locate  the  bottom 
Dortions  of  twenty-four  cans  in  an  array  of  four 
@ows  by  six  columns.  For  certain  applications,  it 
nay  be  preferred  for  the  spacer  tray  to  have  twelve 
container-bottom  receptacles  shaped  and  posi- 
ioned  accommodate  twelve  cans  in  an  array  of 
:hree  rows  by  four  columns.  Other  numbers  and 
arrangements  of  container-bottom  receptacles  may 
De  used  if  desired. 

To  form  a  container-transport  package  of  con- 
tainers  for  storage  and  shipment,  the  containers  are 
placed  in  a  spacer  tray  of  the  invention  and  the 
tray  with  the  containers  seated  in  it  is  enclosed 

5  with  heat-shrinkable  plastic  film  which  is  then  caus- 
ed  to  shrink  by  heating.  The  resulting  taut  shrink- 
wrap  covering  holds  the  containers  in  the  spacer 
tray.  The  spacer  tray  in  turn  maintains  a  suitable 
clearance  -  such  as  a  few  millimeters,  for  example 

w  -  between  the  lower  portions  of  containers  held  in 
the  tray  to  prevent  rubbing  of  adjacent  containers 
during  transport.  The  spacer  tray  also  contributes 
to  the  rigidity  of  the  container-transport  package. 

Preferred  spacer  trays  of  the  invention  are  par- 
is  ticularly  adapted  for  use  with  conventional  six 

packs  of  cans  held  together  with  a  top  grip.  Par- 
ticularly  preferred  spacer  trays  can  accommodate 
four  such  six  packs.  Typically,  the  top  grip  of  the 
six  pack  maintains  a  separation  between  the  top 

20  portions  of  adjacent  cans  in  the  six  pack  and  in 
many  cases  also  between  the  top  portions  of  cans 
of  the  six  pack  and  the  top  portions  of  cans  of 
adjacent  six  packs.  If  the  top  grips  do  not  maintain 
a  separation  between  the  top  portions  of  cans  in  a 

25  six  pack  and  the  top  portions  of  cans  in  adjacent 
six  packs,  it  may  for  some  applications  be  advanta- 
geous  to  place  cardboard  spacer  strips  between 
adjacent  six  packs.  The  spacer  tray  of  the  invention 
maintains  a  separation  between  the  bottom  portions 

30  of  the  cans  of  the  four  six-packs.  The  shrink-wrap 
covering  protects  the  cans  on  the  outer  perimeter 
of  the  package  from  rubbing  and  wear  by  the  cans 
of  adjacent  packages  or  by  other  surfaces. 

The  spacer  tray  of  the  invention  can  also  be 
35  used  for  shipping  loose  containers;  i.e.,  containers 

which  are  not  connected  by  top  grips  to  form 
multipacks.  In  one  preferred  embodiment  for  use 
with  loose  cans,  each  can-bottom  receptacle  on  the 
perimeter  of  the  spacer  tray  extends  substantially 

40  entirely  around  the  bottom  portion  of  a  can  seated 
in  the  receptacle  in  order  to  hold  the  can  in  posi- 
tion  laterally  during  the  packaging  operation.  A  first 
spacer  tray  can  be  used  to  locate  and  maintain 
spacing  between  the  bottom  portions  of  the  cans 

45  and  a  second,  inverted  tray  can  be  used  to  locate 
and  maintain  spacing  between  the  top  portions  of 
the  cans.  The  cans  and  the  two  trays  can  be 
wrapped  with  a  taut  shrink-wrap  covering  to  form  a 
can-transport  package  for  shipment  and  storage. 

50  Two  spacer  trays  -  a  first  spacer  tray  on  the 
bottom  and  a  second,  inverted  spacer  tray  on  the 
top  -  can  also  be  used  in  packaging  multipacks  of 
containers,  if  desired.  A  second  spacer  tray  for  the 
tops  of  containers  in  multipacks  is  preferred  if  the 

55  top  grips  of  the  multipacks  do  not  adequately  main- 
tain  a  spacing  between  top  portions  of  adjacent 
containers. 
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preteraoiy,  the  spacer  tray  of  the  invention  is 
dimensioned  so  that  the  outer  perimeter  of  the 
spacer  tray  extends  no  further  laterally  than  the 
outer  edges  of  the  containers  seated  in  the  spacer 
tray  around  the  perimeter  of  the  spacer  tray. 
Container-transport  packages  using  such  preferred 
spacer  trays  can  be  formed  to  advantage  into  sta- 
ble  multilayered  cross-stacked  structures  with  the 
undersides  of  the  container-bottom  receptacles  of 
spacer  trays  in  the  upper  layers  substantially  co- 
axially  aligned  with  the  tops  of  the  containers  in  the 
layers  immediately  below. 

A  preferred  embodiment  of  the  spacer  tray  of 
the  invention  which  is  particularly  adapted  for  ship- 
ping  loose  containers  having  indentations  formed  in 
the  bottoms  of  the  containers  includes  container- 
bottom  locators  disposed  centrally  within  at  least 
certain  of  the  container-bottom  receptacles  of  the 
spacer  tray.  The  container-bottom  locators  of  such 
preferred  spacer  trays  are  shaped  to  fit  within  the 
indentations  of  the  bottoms  of  the  containers  to 
tend  to  locate  the  container  and  hold  it  in  position 
laterally.  Conventional  cans  for  beverages,  for  ex- 
ample,  generally  have  a  concave  indentation 
formed  centrally  in  the  bottom  of  the  cans.  For 
locating  such  cans,  the  container-bottom  locators 
are  preferably  shaped  to  form  dome-shaped 
bosses  which  fit  within  the  concave  indentations. 

Most  preferably,  only  each  of  the  four  comer 
container-bottom  receptacles  of  such  a  preferred 
spacer  tray  includes  a  container-bottom  locator.  To 
hold  a  container  in  position  laterally,  walls  of  such  a 
corner  container-bottom  receptacle  facing  radially- 
outer  walls  of  a  bottom  portion  of  the  container 
seated  in  the  receptacle  need  not  extend  substan- 
tially  entirely  around  the  bottom  portion  of  the  can, 
since  the  container-bottom  locator  which  fits  within 
the  indentation  of  the  bottom  of  the  container  tends 
to  hold  the  container  in  position  laterally.  The  outer 
Derimeters  of  the  corners  of  such  a  preferred  spac- 
3r  tray  need  not  extend  laterally  further  than  the 
cuter  edges  of  the  containers  seated  in  the  four 
corner  container-bottom  receptacles  of  the  spacer 
ray.  Each  container-bottom  receptacle  other  than 
tie  comer  receptacles  of  such  a  preferred  spacer 
ray  can  have  walls  which  extend  around  the 
adially-outer  walls  of  the  bottom  portion  of  a  con- 
ainer  seated  in  the  receptacle  to  an  extent  suffi- 
;ient  to  tend  to  locate  and  hold  the  container  in 
cosition  laterally  without  the  outer  perimeter  of  the 
spacer  tray  extending  laterally  beyond  the  outer 
sdges  of  containers  seated  in  the  spacer  tray.  The 
:ontainer-bottom  receptacles  other  than  the  corner 
eceptacles  can  therefore  have  openings  passing 
:entrally  through  them  if  desired  to  reduce  weight 
ind  material  costs  of  the  spacer  tray. 

A  can  widely  used  in  the  beverage  industry  has 
an  annular  can  base  lip  at  the  bottom  of  the  can 
and  an  annular  can  top  lip  at  top  of  the  can.  The 
can  base  lip  and  the  can  top  lip  are  respectively 

5  dimensioned  so  that  when  one  such  can  is  placed 
upon  another  in  coaxial  alignment,  the  base  lip  of 
the  upper  can  fits  within  the  top  lip  of  the  lower 
can.  The  container-bottom  receptacles  of  spacer 
trays  of  the  invention  adapted  for  use  with  such 

io  cans  preferably  have  an  annular  can-base-lip 
groove  formed  in  the  bottom  which  is  dimensioned 
to  receive  the  annular  can  base  lip  of  a  first  can 
seated  in  the  receptacle  and  to  fit  within  the  top  lip 
of  a  second  can  when  the  receptacle  is  placed 

75  upon  the  top  of  the  second  can.  Preferred  spacer 
trays  with  such  can-base-lip  grooves  can  be  used 
to  form  shrink-wrap  covered  can-transport  pack- 
ages  of  cans  which  interlock  when  stacked  one 
upon  the  other  by  means  of  the  can-base-lip 

20  grooves  of  the  container-bottom  receptacles  of  the 
spacer  trays  of  the  upper  can-transport  packages 
fitting  within  the  annular  top  lips  of  the  cans  in  the 
can-transport  packages  immediately  below.  The 
shrink-wrap  covering  of  the  can-transport  packages 

25  deforms  to  permit  the  interlocking  to  occur.  Mul- 
tilayered  cross-stacked  structures  of  can-transport 
packages  which  are  so  interlocked  are  extremely 

^Stable,  which  is  a  significant  advantage  in 
"warehousing  and  shipping  such  can-transport  pack- 

30  ages. 
Preferred  spacer  trays  of  the  invention  can  be 

manufactured  inexpensively  from  a  single  sheet  of 
a  plastic  sheet  material  by  a  thermoforming  or 
vacuum  forming  process.  The  spacer  tray  may 

35  include  cutout  areas  centrally  of  the  container-bot- 
tom  receptacles  if  desired  to  reduce  the  weight  of 
the  tray  and  consequently  the  cost  of  the  materials 
of  which  the  tray  is  made.  Alternatively,  the  spacer 
tray  of  the  invention  may  be  made  with  no  open- 

K)  ings  passing  through  the  tray.  The  cost  of  manu- 
facturing  such  a  spacer  tray  without  openings  is 
reduced  relative  to  a  spacer  tray  with  openings, 
which  tends  to  offset  the  increase  in  materials 
costs.  Furthermore,  spacer  trays  without  openings 

ts  can  conveniently  be  picked  up  and  transported  with 
vacuum  cups,  which  facilitates  handling  such  trays 
during  manufacture  and  loading. 

Polystyrene  is  a  preferred  plastic  sheet  ma- 
terial  for  manufacturing  the  spacer  tray.  A  particu- 

>o  larly  preferred  material  out  of  which  to  make  the 
spacer  tray  of  the  invention  is  reprocessed  polyeth- 
ylene  terephthalate  (PET).  plastic.  A  source  of  PET 
plastic  for  reprocessing  are  PET  soft-drink  bottles 
returned  to  soft-drink  bottlers  in  states  having 

is  bottle-return  laws.  Disposal  of  returned  PET  soft- 
drink  bottles  is  a  significant  problem  for  soft-drink 
bottlers  in  such  states. 
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The  spacer  tray  of  the  invention  can  be  used  in 
packaging  the  canned  or  bottled  goods  produced 
by  a  high-speed  canning  or  bottling  operation  in 
sturdy,  moisture-proof  container-transport  pack- 
ages.  The  shrink-wrap  covering  of  the  container- 
transport  packages  can  be  essentially  transparent, 
so  that  the  container  in  the  package  can  be  readily 
identified  visually.  Moreover,  the  container-transport 
packages  are  inexpensive  and  the  spacer  tray  and 
shrink-wrap  covering  of  the  packages  can  be  dis- 
posed  of  easily  after  a  single  use. 

Brief  Description  of  the  Drawings 

Preferred  embodiments  of  the  invention  are 
described  below  with  reference  to  the  following 
drawings: 

Figure  1  is  a  top  view  of  a  first  preferred 
embodiment  of  the  spacer  tray  of  the  invention  for 
accommodating  four  six-packs  of  cans. 

Figure  2  is  an  enlarged  view  of  a  portion  of 
the  spacer  tray  of  Figure  1  . 

Figure  3  is  a  cross-sectional  view  taken 
along  line  3-3  of  Figure  1  . 

Figure  4  is  a  cross-sectional  view  taken 
along  line  4-4  of  Figure  1  . 

Figure  5  is  a  cross-sectional  view  taken 
along  line  5-5  of  Figure  1  illustrating  a  detail  of%e 
spacer  tray  in  use  in  a  shrink-wrapped  package  in 
which  the  bottom  of  a  first  can  is  seated  in  the 
spacer  tray  and  the  spacer  tray  is  resting  on  the 
top  of  a  second  can. 

Figure  6  is  a  cross-sectional  view  taken 
along  line  6-6  of  Figure  1  illustrating  the  spacer 
tray  in  use  in  a  shrink-wrapped  package  in  which 
cans  are  seated  in  the  spacer  tray  and  the  spacer 
tray  is  resting  on  the  tops  of  cans. 

Figure  7  is  a  perspective  view  of  the  spacer 
tray  of  Figure  1  in  which  a  six  pack  of  cans  is 
seated. 

Figure  8  is  a  perspective  view  of  a  package 
of  four  six-packs  of  cans  seated  on  the  spacer  tray 
of  Figure  1  (not  shown)  and  wrapped  with  a  shrink- 
wrap  covering. 

Figure  9  is  a  simplified  schematic  diagram  in 
a  side  view  of  a  first  spacer-tray  loading  machine 
for  loading  preferred  spacer  trays  of  the  invention 
with  cans. 

Figure  10  is  a  partially-cut-away  side  view  of 
can-loading  guide  pin  passing  through  a  can- 
loading-guide-pin  opening  of  a  preferred  spacer 
tray  of  the  invention  being  loaded  with  cans  in  the 
spacer-tray  loading  machine  of  Figure  9. 

Figure  11  is  a  simplified  schematic  diagram 
n  a  side  view  of  a  second  spacer-tray  loading 
@nachine  for  loading  preferred  spacer  trays  of  the 
nvention  with  cans. 

Figure  12  is  a  top  view  of  a  portion  of  a 
second  embodiment  of  the  spacer  tray  of  the  in- 
vention  particularly  preferred  for  accommodating 
loose  cans. 

5  Figure  13  is  a  cross-sectional  view  taken 
along  the  line  13-13  of  Figure  12. 

Figure  14  is  a  cross-section  view  taken  along 
line  14-14  of  Figure  12. 

Figure  15  is  an  enlarged  top  view  of  a  por- 
io  tion  of  a  third  preferred  embodiment  of  the  spacer 

tray  of  the  invention. 
Figure  16  is  a  cross-sectional  view  taken 

along  line  16-16  of  Figure  15. 
Figure  17  is  a  perspective  view  of  the  third 

15  preferred  spacer  tray  of  Figure  15  in  which  a  six 
pack  of  cans  is  seated. 

Figure  18  is  a  simplified  schematic  diagram 
in  a  side  view  of  the  first  spacer-tray  loading  ma- 
chine  loading  the  third  preferred  spacer  trays  of 

20  Figure  15  with  cans. 
Figure  19  is  a  partially-cut-away  side  view  of 

a  can-loading  guide  pin  inserted  in  a  can-loading- 
guide-pin  cap  of  the  third  preferred  spacer  tray  of 
Figure  15  being  loaded  with  cans  in  the  spacer-tray 

25  loading  machine  of  Figure  18. 
Figure  20  is  a  top  view  of  a  portion  of  a 

fourth  preferred  embodiment  of  the  spacer  tray  of 
the  invention  particularly  preferred  for  accommo- 
dating  loose  cans. 

30  Figure  21  is  a  cross-sectional  view  taken 
along  the  line  21-21  of  Figure  20. 

Figure  22  is  a  cross-section  view  taken  along 
line  22-22  of  Figure  20. 

35 
Best  Mode  for  Carrying  Out  the  Invention 

Referring  now  to  Figure  1,  a  spacer  tray  2  is 
formed  from  a  single  sheet  of  a  plastic  sheet 

40  material.  The  spacer  tray  2  is  shaped  to  form 
twenty-four  can-bottom  receptacles  4.  The  can- 
bottom  receptacles  4  are  arranged  in  four  essen- 
tially  parallel  columns  and  six  essentially  parallel 
rows,  the  rows  and  columns  extending  generally 

45  perpendicular  to  one  another.  The  distance  be- 
tween  adjacent  rows  substantially  equals  the  dis- 
tance  between  adjacent  columns,  so  that  the  can- 
bottom  receptacles  4  are  arranged  on  an  essen- 
tially  square  lattice.  Eight  of  the  can-bottom  recep- 

50  tacies  4  are  located  interior  of  the  spacer  tray  2 
and  define  tray-interior  can-bottom  receptacles  6. 
Sixteen  of  the  can-bottom  receptacles  4  are  lo- 
cated  around  the  perimeter  of  the  spacer  tray  2 
and  define  tray-periphery  can-bottom  receptacles 

55  8.  The  tray  periphery  can-bottom  receptacles  8 
include  four  corner  can-bottom  receptacles  10  and 
twelve  interior-edge  can-bottom  receptacles  12. 
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tacn  can-bottom  receptacle  4  is  shaped  to 
receive  at  least  a  part  of  the  bottom  portion  of  a 
can:  each  tray-interior  can-bottom  receptacle  6  is 
shaped  to  receive  essentially  the  entire  bottom 
portion  of  a  can,  each  interior-edge  can-bottom 
receptacle  12  is  shaped  to  receive  a  generally  half- 
section  bottom  portion  of  a  can,  and  each  corner 
can-bottom  receptacle  10  is  shaped  to  receive  a 
generally  quarter-section  bottom  portion  of  a  can. 

A  generally-circular  receptacle  central  opening 
14  passes  through  each  tray-interior  can-bottom 
receptacle  6.  A  corresponding  generally  half-cir- 
cular  cut-out  16  is  removed  from  each  interior-edge 
can-bottom  receptacle  12,  and  a  corresponding 
generally  quarter-circular  cut-out  18  is  removed 
from  each  corner  can-bottom  receptacle  10.  The 
receptacle  central  openings  14  and  the  cut-outs  16 
and  18  reduce  the  weight  of  the  spacer  tray  and 
consequently  reduce  the  cost  of  materials  needed 
to  manufacture  the  tray.  An  annular  can-support 
rim  20  surrounds  each  receptacle  central  opening 
14  and  forms  the  bottom  of  each  tray-interior  can- 
bottom  receptacle  6.  As  shown  best  in  Figures  2 
and  3,  an  annular  can-base-lip  groove  22  is  formed 
in  the  can  support  rim  20.  As  may  be  seen  in 
Figure  5,  the  can-base-lip  groove  22  is  dimen- 
sioned  to  receive  a  base  lip  24  of  a  can  32  seated 
in  the  can-bottom  receptacle  6.  The  tray-periphery 
can-bottom  receptacles  8  have  corresponding  can- 
bottom  support  rims  26  in  which  are  formed  can- 
base-lip  grooves  28,  as  may  be  seen  in  Figure  2. 

Between  each  pair  of  adjacent  can-bottom  re- 
ceptacles  4  is  a  can  spacer  wall  30.  As  may  be 
seen  in  Figure  6,  the  can  spacer  walls  30  maintain 
a  separation  between  bottom  portions  of  cans  32 
seated  in  adjacent  can-bottom  receptacles  6. 

A  can-loading  guiding  structure  34  is  located 
centrally  of  each  group  of  four  can-bottom  recepta- 
cles  4  defined  by  the  intersection  of  a  pair  of 
adjacent  rows  of  receptacles  with  a  pair  of  adjacent 
columns  of  receptacles.  As  may  be  seen  in  Figure 
7,  each  can-loading  guide  structure  34  projects 
above  the  can-bottom  support  rims  20  and  26  of 
tie  spacer  tray  2  when  the  spacer  tray  2  is  in  a 
lorizontal  rest  position.  Side  walls  of  the  can-load- 
ng  guide  structure  34  are  shaped  to  guide  the 
cottom  portions  of  cans  into  the  can-bottom  recep- 
acles  4  adjacent  to  the  can-loading  guide  structure 
when  cans  are  loaded  into  the  spacer  tray  2.  A 
can-loading  guide-pin  opening  36  passes  centrally 
hrough  each  can-loading  guide  structure  34.  As 
jxplained  below,  the  can-loading-guide-pin  open- 
ngs  36  permit  a  can-loading  guide  pin  to  pass 
hrough  the  spacer  tray  2  for  locating  the  spacer 
ray  during  loading  and  for  guiding  cans  into  the 
:an-bottom  receptacles  4. 

As  shown  best  in  Figure  4,  nesting-binding 
interference  lugs  40  project  from  the  tops  of  certain 
of  the  can-loading  guide  structures  34  downwardly 
toward  a  base  plane  of  the  spacer  tray  2  when  the 

5  tray  is  in  a  horizontal  rest  position.  The  nesting- 
binding  interference  lugs  40  are  located  in  the 
spacer  tray  such  that  when  a  first  spacer  tray  2  is 
placed  atop  a  second  spacer  tray  2  with  the  can- 
bottom  receptacles  4  of  the  two  trays  in  alignment 

w  with  the  two  spacer  trays  facing  in  the  same  direc- 
tion,  and  with  one  tray  rotated  180°  relative  to  the 
other  tray  in  the  plane  of  the  trays,  the  nesting- 
binding  interference  lugs  40  of  the  upper  tray  rest 
upon  the  can-loading  guide  structures  34  of  the 

is  lower  tray  and  prevent  the  two  spacer  trays  from 
binding  by  nesting  too  tightly  one  inside  the  other. 

As  an  example  of  the  functioning  of  the 
nesting-binding  interference  lugs  40,  consider  a 
first  and  a  second  spacer  tray  2  with  can-loading 

20  guide  structures  34a  and  34b  identified  in  Figure  1  . 
If  the  first  spacer  tray  is  rotated  180°  relative  to  the 
second  spacer  tray  and  placed  atop  the  second 
spacer  tray  with  the  can-bottom  receptacles  4  of 
the  two  spacer  trays  substantially  aligned  and  the 

25  two  spacer  trays  facing  with  their  can-bottom  re- 
ceptacles  4  opening  upwards,  the  can-loading 
guide  structure  34a  of  the  second,  lower  spacer 
tray  will  be  substantially  aligned  with  the  can-load- 

@̂Ifig  guide  structure  34b  of  the  first,  upper  spacer 
30  tray.  However,  the  nesting-binding  interference  lug 

40b  on  the  can-loading  guide  structure  34b  on  the 
first,  upper  spacer  tray  will  not  be  aligned  with  the 
nesting-binding  interference  lug  40a  on  the  can- 
loading  guide  structure  34a  of  the  second,  lower 

35  spacer  tray.  Instead,  a  lower  surface  of  the  interfer- 
ence  lug  40b  of  the  upper  spacer  tray  will  rest 
against  a  top  surface  of  the  can-loading  guide 
structure  34a  of  the  lower  spacer  tray  and  will  tend 
to  prevent  the  two  spacer  trays  from  nesting  to- 

to  gether  so  closely  as  to  bind.  The  other  nesting- 
binding  interference  lugs  40  perform  in  an  an- 
alagous  manner. 

Each  can-loading  guide  structure  34  includes 
four  nesting-binding  interference  notches  42 

ts  formed  respectively  in  four  sides  of  the  guide 
structure  34.  The  nesting-binding  interference 
notches  42  extend  downwardly  from  the  top  of  the 
can-loading  guide  structures  34  toward  the  base 
plane  of  the  spacer  tray  2,  as  shown  in  Figure  4. 

>o  The  essentially  vertical  inclination  of  the  side  walls 
of  the  nesting-binding  interference  notches  42  and 
the  wall  thickness  of  the  side  walls  of  the  notches 
tend  to  prevent  vertically  aligned  nesting-binding 
interference  notches  42  from  nesting  one  inside  the 

>5  other  when  two  spacer  trays  are  placed  one  atop 
the  other. 

r 
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As  shown  in  Figure  7,  a  six-pack  of  50  cans 
can  be  seated  in  six  can-bottom  receptacles  4  of 
the  spacer  tray  2.  The  cans  52  which  are  seated  in 
tray-periphery  can-bottom  receptacles  8  project 
outwardly  beyond  the  perimeter  of  the  spacer  tray 
2.  The  spacer  tray  2  maintains  the  bottom  portions 
of  the  cans  of  the  six  pack  50  spaced  apart  from 
one  another.  The  tops  of  the  cans  of  the  six  pack 
50  are  held  in  a  top  grip  54  which  tends  to  main- 
tain  the  tops  of  the  cans  in  a  spaced-apart  relation- 
ship.  As  shown  in  Figure  8,  four  six  packs  50  may 
be  seated  in  a  spacer  tray  2  (not  shown)  and 
wrapped  with  a  taut  plastic  shrink-wrap  covering  56 
to  form  a  can-transport  package  58  of  six  packs 
which  can  be  stored  and  transported  as  a  unit. 

Turning  again  to  Figure  5,  certain  commercial 
beverage  cans  have  an  annular  base  lip  24  and  an 
annular  top  lip  60  which  are  shaped  and  dimen- 
sioned  so  that  when  the  bottom  of  the  first  can  32 
is  placed  upon  the  top  of  a  second  can  62,  the 
base  lip  24  of  the  first  can  fits  within  the  top  lip  60 
of  the  second  can.  The  can-base-lip  groove  22  in 
the  can-support  rim  20  of  the  can-bottom  recepta- 
cles  4  of  the  spacer  tray  2  is  shaped  and  dimen- 
sioned  so  that  when  the  spacer  tray  is  placed  upon 
a  lower  can  62  with  the  underside  of  a  case-bottom 
receptacle  4  in  alignment  with  the  lower  can,  the 
can-base-lip  groove  22  fits  within  the  top  lip  60.  of 
the  lower  can.  When  two  can-transport  packages 
58  of  six  packs  are  stacked  one  atop  the  other,  the 
shrink-wrap  covering  56  of  the  two  packages  de- 
forms  to  enable  the  undersides  of  the  can-bottom 
receptacles  4  of  the  spacer  trays  of  the  upper 
package  58  to  fit  within  the  top  lips  60  of  the  cans 
in  the  lower  package,  as  shown  in  Figure  5.  Thus 
when  two  can-transport  packages  58  of  six  packs 
are  stacked  one  atop  the  other,  the  packages  form 
an  interlocking  structure  which  tends  to  prevent  the 
packages  from  sliding  relative  to  one  another. 

Turning  now  to  Figure  9,  a  spacer-tray  loading 
machine  70  has  an  arcuate  six-pack  loading  ramp 
72  which  receives  two  essentially  parallel  rows  of 
six  packs  50  of  cans  from  a  canning  line  (not 
shown).  For  clarity,  the  row  of  cans  in  the  plane  of 
the  drawing  closest  to  the  viewer  is  not  shown,  so 
that  elements  which  extend  between  the  first  two 
rows  of  cans  closest  to  the  viewer  are  visible.  A 
guide-pin  chain  loop  74  has  guide-pin  arrays  76  of 
can-loading  guide  pins  78  mounted  on  it.  Each 
guide-pin  array  76  has  fifteen  can-loading  guide 
pins  78  positioned  to  align  with  the  fifteen  can- 
loading  guide-pin  openings  36  in  the  spacer  tray  2. 
An  upper  portion  of  the  guide-pin  chain  loop  74 
extends  generally  horizontally  on  a  chain  loop  track 
80  from  a  guide-pin  insertion  station  81,  under  a 

can-loading  station  82,  and  to  a  guide-pin  with- 
drawal  station  83.  The  chain-loop  track  80  is  in- 
clined  downward  from  horizontal  at  the  guide-pin 
withdrawal  station  83. 

5  A  spacer-tray  feed  line  84  is  adapted  to  feed 
spacer  trays  2  one  at  a  time  to  the  guide-pin  chain 
loop  74.  The  spacer-tray  feed  line  84  is  adapted  to 
position  a  spacer  tray  2  at  the  guide-pin  insertion 
station  81  in  a  timed  relation  with  the  advancing 

10  motion  of  the  guide-pin  chain  loop  74  so  that  the 
motion  of  the  guide-pin  chain  loop  74  causes  the 
can-loading  guide  pins  78  of  a  guide-pin  array  76 
to  be  inserted  through  the  can-loading  guide-pin 
openings  36  of  the  spacer  tray.  Motion  of  the 

75  guide-pin  chain  loop  74  withdraws  the  spacer  tray 
2  from  the  spacer-tray  feed  line  84  and  carries  it 
away  from  the  guide-pin  insertion  station  81  to- 
wards  the  can-loading  station  82. 

A  can  positioner  86  is  located  above  the  six- 
20  pack  loading  ramp  72.  The  can  positioner  86  in- 

cludes  a  rotatable  can-positioner  wheel  87  from 
which  can-locating  pins  88  project  radially  out- 
wardly.  For  simplicity,  only  a  portion  of  the  can- 
locating  pins  88  mounted  on  the  can-positioner 

25  wheel  87  are  shown  in  Figure  9.  The  can-locating 
pins  88  project  between  the  tops  of  the  cans  of  the 
six  packs  on  the  loading  ramp  72.  The  curvature  of 
the  arcuate  loading  ramp  72  and  the  urging  of  the 
can-loading  pins  88  causes  the  bottoms  of  the  cans 

30  to  spread  apart  from  one  another  as  the  six  packs 
advance  down  the  loading  ramp.  The  chain  loop  74 
carries  spacer  trays  2  to  the  can-loading  station  82 
and  beneath  the  loading  ramp  72.  The  rotation  of 
the  can-positioner  wheel  87  and  thus  the  advance- 

35  ment  of  the  six  packs  50  down  the  six-pack  loading 
ramp  72  is  synchronized  with  the  motion  of  a 
spacer  tray  through  the  can-loading  station  82.  The 
can-loading  guide  pins  78  of  each  guide-pin  array 
76  project  through  the  can-loading-guide-pin  open- 

40  ings  36  of  the  spacer  tray  2  as  it  is  carried  through 
the  can-loading  station  82.  As  shown  in  Figure  10, 
the  can-loading  guide  pins  78  contact  cans  32 
passing  from  the  six-pack  loading  ramp  and  assist 
in  guiding  the  bottoms  of  the  cans  into  the  can- 

45  bottom  receptacles  4  of  the  spacer  tray  2. 
The  guide-pin  chain  loop  74  carries  the  spacer 

trays  2  thus  loaded  with  six  packs  under  a  can- 
seating  apparatus  89  which  presses  the  cans  firmly 
down  into  the  can-bottom  receptacles  4  of  the 

so  spacer  tray  2. 
The  loaded  spacer  trays  2  are  then  carried  by 

the  guide-pin  chain  loop  74  to  the  guide-pin  with- 
drawal  station  83  where  the  guide  pins  78  of  the 
guide-pin  array  76  are  withdrawn  from  the  spacer 

55  tray  2.  The  spacer  tray  loaded  with  four  six-packs 

B 
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ou  is  men  introduced  inxo  a  snrinK-wrap  turn  wrap- 
ping  machine  (not  shown)  for  wrapping  with  a 
shrink-wrap  material  to  form  a  can-transport  pack- 
age. 

Figure  1  1  illustrates  a  second  spacer-tray  load- 
ing  machine  90  in  which  spacer  trays  2  are  intro- 
duced  from  below  into  a  line  carrying  six  packs  of 
cans.  The  loading  machine  90  includes  a  generally 
horizontal  six-pack  loading  track  92  which  receives 
six  packs  50  of  cans  from  a  canning  line  (not 
shown).  The  six  packs  on  the  six-pack  loading  track 
92  are  arranged  in  two  essentially-parallel  rows.  As 
was  done  in  Figure  9,  the  row  of  cans  in  the  plane 
of  the  drawing  closest  to  the  viewer  is  not  shown  in 
Figure  11  so  that  elements  which  extend  between 
the  first  and  second  rows  of  cans  closest  to  the 
viewer  are  visible.  An  upper  six-pack  separator 
chain  94  includes  separator  pins  96  which  engage 
the  tops  of  alternate  six  packs  to  maintain  a  spac- 
ing  between  pairs  of  six  packs  passing  through  the 
loading  machine  90  along  the  track  92.  A  loading- 
pin  chain  loop  98  is  located  below  the  six-pack 
loading  track  92.  The  loading-pin  chain  loop  98 
Includes  guide-pin  arrays  76  of  fifteen  can-loading 
guide  pins  78.  The  guide  pins  78  are  arranged  in  a 
three-row  by  five-column  array  corresponding  to 
he  fifteen  can-loading-guide-pin  openings  36  of  the 
spacer  tray  2. 

The  loading  machine  90  includes  a  spacer-tray 
eed  mechanism  (not  shown)  for  loading  the  spacer 
rays  on  the  chain  loop  98  with  the  guide  pins  78 
arojecting  through  the  can-loading  guide-pin  open- 
ngs  36.  An  upper  section  of  the  chain  loop  98  is 
nclined  upwardly  in  the  direction  of  chain  motion 
ind  extends  to  just  below  the  six-pack  loading 
rack  92.  A  spacer-tray-insertion  opening  100  is 
iimensioned  to  permit  spacer  trays  2  on  the  load- 
ng  chain  98  to  approach  six  packs  on  the  loading 
rack  92  from  the  underside.  The  motion  of  the  six- 
jack  separator  chain  94  and  the  guide-pin  chain 
oop  98  is  synchronized  so  that  the  cans  of  four 
six-packs  are  positioned  to  seat  within  the  twenty- 
our  can-bottom  receptacles  4  of  the  spacer  tray, 
rhe  can-loading  guide  pins  78  assist  in  guiding  the 
(ottoms  of  the  cans  into  the  can-bottom  recepta- 
:les  4  as  the  spacer  tray  2  passes  through  the 
ipacer-tray  insertion  opening  100.  The  six  packs 
i0  thus  loaded  on  the  spacer  tray  2  move  from  the 
pacer-tray  loading  machine  90  to  a  shrink-wrap 
Urn  wrapping  machine  (not  shown)  to  form  can- 
'ansport  packages. 

Turning  now  to  Figure  12,  a  second  preferred 
pacer  tray  102  is  shaped  to  form  twenty-four  can- 
lottom  receptacles  104.  For  clarity,  only  six  of  the 
an-bottom  receptacles  104  are  shown  in  Figure 
2.  The  can-bottom  receptacles  104  are  arranged 
l  four  essentially  parallel  columns  and  six  essen- 
ally  parallel  rows  with  the  distance  between  adja- 

cent  rows  substantially  equal  to  the  distance  be- 
tween  adjacent  columns.  Bght  tray-interior  can- 
bottom  receptacles  106,  sixteen  tray-periphery  can- 
bottom  receptacles  108,  four  corner  can-bottom 

5  receptacles  110  and  twelve  interior-edge  can-bot- 
tom  receptacles  112  are  defined  analogously  to 
corresponding  can-bottom  receptacles  of  the  spac- 
er  tray  2  of  Figure  1  discussed  above. 

Each  can-bottom  receptacle  104  is  shaped  to 
io  receive  at  least  a  part  of  the  bottom  portion  of  a 

can.  Each  tray  interior  can-bottom  receptacle  106 
is  shaped  to  receive  and  substantially  completely 
surround  the  bottom  portion  of  a  can.  Each  interior- 
edge  can-bottom  receptacle  112  is  shaped  to  re- 

75  ceive  and  surround  roughly  three  quarters  of  the 
circumference  of  the  bottom  portion  of  a  can.  Each 
tray-interior  can-bottom  receptacle  106  and  interior- 
edge  can-bottom  receptacle  112  tends  to  locate 
and  hold  cans  seated  in  the  receptacle  in  position 

20  laterally.  Each  comer  can-bottom  receptacle  110  is 
shaped  to  receive  and  surround  just  over  one  half 
of  the  circumference  of  a  bottom  portion  of  a  can. 

A  generally  circular  receptacle  central  opening 
114  passes  through  each  tray-interior  can-bottom 

25  receptacle  106  and  through  each  interior-edge  can- 
bottom  receptacle  112.  A  loader-finger  opening  116 
passes  from  the  outer  perimeter  of  the  spacer  tray 

J02  to  the  receptacle  central  opening  114  of  each 
"Sf  the  eight  interior-edge  can-bottom  receptacles 

io  112  which  are  located  adjacent  to  the  four  comer 
can-bottom  receptacles  110.  The  loader-finger 
openings  116  permit  tray-loader  fingers  (not 
shown)  from  a  high-speed  spacer-tray  loading  ma- 
chine  to  pass  laterally  from  outside  of  the  perim- 

i5  eter  of  the  spacer  tray  102  to  within  the  receptacle 
central  openings  114  of  the  interior-edge  can-bot- 
tom  receptacles  112  located  adjacent  the  comer 
can-bottom  receptacles  110  for  handling  the  spacer 
trays  during  loading.  The  spacer  tray  102  can 

<o  therefore  be  loaded  by  a  spacer-tray  loading  ma- 
chine  which  can  also  load  the  spacer  tray  2  dis- 
cussed  above  in  connection  with  Figure  1  . 

Located  centrally  within  each  corner  can-bot- 
tom  receptacle  110  is  a  can-bottom  locator  boss 

s  118.  As  shown  best  in  Figure  13,  the  can-bottom 
locator  boss  118  is  shaped  to  fit  within  a  concave 
indentation  121  in  the  bottom  of  a  can  123.  The 
can-bottom  locator  boss  118  tends  to  locate  and 
hold  in  position  laterally  the  bottom  of  a  can  seated 

o  in  the  corner  can-bottom  receptacle  110.  Cans 
seated  in  the  comer  can-bottom  receptacles  110 
are  securely  located  and  held  in  position  laterally 
even  though  the  receptacle  generally  surrounds 
only  just  over  half  of  the  circumference  of  the 

5  bottom  portion  of  the  can.  A  pair  of  cross-shaped 
grooves  119  are  formed  in  the  can-bottom  locator 
boss  1  1  8  to  reinforce  the  boss. 
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As  shown  in  Figures  12  and  14,  the  spacer  tray 
102  includes  can-loading  guide  structures  134  lo- 
cated  centrally  of  each  group  of  four  can-bottom 
receptacles  104,  can-loading  guide-pin  openings 
136  passing  centrally  through  each  can-loading 
guide  structure  134,  nesting-binding  interference 
lugs  140  projecting  downwardly  from  the  tops  of 
certain  of  the  can-loading  guide  structures  134  and 
nesting-binding  interference  notches  142  formed  in 
the  sides  of  the  guide  structures  134.  A  can  spacer 
wall  130  extends  between  each  pair  of  adjacent 
can-bottom  receptacles  104.  The  can-loading  guide 
structures  134,  the  can-loading  guide-pin  openings 
136,  the  nesting-binding  interference  lugs  140,  the 
nesting-binding  interference  notches  142  and  the 
can  spacer  walls  130  function  analogously  to  the 
corresponding  elements  of  the  spacer  tray  2  dis- 
cussed  above  in  connection  with  Figure  1  and 
consequently,  for  conciseness,  will  not  be  dis- 
cussed  further  here. 

The  spacer  tray  102  of  Figures  12  through  14, 
is  particularly  adapted  for  packaging  loose  cans; 
i.e.,  cans  not  connected  by  top  grips  into  mul- 
tipacks.  The  spacer  tray  102  tends  to  locate  and 
hold  in  position  laterally  cans  seated  in  the  corner 
can-bottom  receptacles  104,  the  interior-edge  can- 
bottom  receptacles  108,  and  the  tray-interior  can- 
bottom  receptacles  106  to  maintain  a  spacingjje- 
tween  adjacent  cans  in  a  shrink-wrapped  package 
even  when  the  tops  of  the  cans  are  not  positioned 
with  top  grips. 

Turning  now  to  Figure  15,  a  third  preferred 
spacer  tray  202  is  shaped  to  form  twenty-four  can- 
bottom  receptacles  204.  For  clarity,  only  four  of  the 
can-bottom  receptacles  204  are  shown  in  Figure 
15.  The  can-bottom  receptacles  204  are  arranged 
in  four  essentially  parallel  rows  with  the  distance 
between  adjacent  rows  substantially  equal  to  the 
distance  between  adjacent  columns.  Eight  tray-inte- 
rior  can-bottom  receptacles  206,  sixteen  tray-pe- 
riphery  can-bottom  receptacles  208,  four  corner 
can-bottom  receptacles  210  and  twelve  interior- 
edge  can-bottom  receptacles  212  are  defined  and 
shaped  essentially  the  same  as  corresponding  can- 
bottom  receptacles  of  the  spacer  tray  2  of  Figure  1 
discussed  above. 

A  generally-circular  receptacle  central  opening 
214  passes  through  each  tray-interior  can-bottom 
receptacle  206.  A  corresponding  generally  half- 
circular  cut-out  216  is  removed  from  each  interior- 
edge  can-bottom  receptacle  212,  and  a  corre- 
sponding  generally  quarter-circular  cut-out  218  is 
removed  from  each  corner  can-bottom  receptacle 
210.  An  annular  can-support  rim  220  surrounds 
each  receptacle  central  opening  214  and  forms  the 
bottom  of  each  tray-interior  can-bottom  receptacle 
206.  An  annular  can-base-lip  groove  222  is  formed 
in  the  can  support  rim  220.  The  tray-periphery  can- 

bottom  receptacles  208  have  corresponding  can- 
bottom  support  rims  226  in  which  are  formed  can- 
base-lip  grooves  228.  The  can-bottom  support  rims 
and  can-base-lip  grooves  are  dimensioned  and 

5  function  the  same  as  the  corresponding  elements 
of  the  spacer  tray  2  of  Figure  1  . 

Between  each  pair  of  adjacent  can-bottom  re- 
ceptacles  204  is  a  can  spacer  wall  230,  which 
maintain  a  separation  between  bottom  portions  of 

io  cans  32  seated  in  adjacent  can-bottom  receptacles 
206. 

A  can-loading  guiding  structure  234  is  located 
centrally  of  each  group  of  four  can-bottom  recepta- 
cles  204  defined  by  the  intersection  of  a  pair  of 

15  adjacent  rows  of  receptacles  with  a  pair  of  adjacent 
columns  of  receptacles.  As  may  be  seen  in  Figure 
17,  each  can-loading  guide  structure  234  projects 
above  the  can-bottom  support  rims  220  and  226  of 
the  spacer  tray  202  when  the  spacer  tray  202  is  in 

20  a  horizontal  rest  position.  Side  walls  of  the  can- 
loading  guide  structure  234  are  shaped  to  guide 
the  bottom  portions  of  cans  into  the  can-bottom 
receptacles  204  adjacent  to  the  can-loading  guide 
structure  when  cans  are  loaded  into  the  spacer  tray 

25  202. 
A  generally  conical  can-loading-guide-pin  cap 

236  is  located  centrally  of  each  can-loading  guide 
structure  234  and  projects  upwardly  from  the  guide 
structure  234.  As  explained  below,  each  can- 

30  loading-guide-pin  cap  236  is  shaped  to  permit  a 
can-loading  guide  pin  to  project  into  and  fit  within 
an  interior  of  the  cap  from  the  underside  of  the 
spacer  tray  202  for  locating  the  spacer  tray  during 
loading  and  for  guiding  cans  into  the  can-bottom 

35  receptacles  204  of  the  spacer  tray. 
As  shown  best  in  Figure  16,  nesting-binding 

interference  lugs  240  project  from  the  tops  of  cer- 
tain  of  the  can-loading  guide  structures  234  down- 
wardly  toward  a  base  plane  of  the  spacer  tray  202 

40  when  the  tray  is  in  a  horizontal  rest  position.  Each 
can-loading  guide  structure  234  includes  four 
nesting-binding  interference  notches  242  formed 
respectively  in  four  sides  of  the  guide  structure 
234.  The  nesting-binding  interference  lugs  240  and 

45  the  nesting-binding  interference  notches  242  func- 
tion  to  prevent  binding  of  nested  spacer  trays  202 
in  essentially  the  same  manner  as  the  correspond- 
ing  nesting-binding  interference  lugs  40  and 
notches  42  of  the  spacer  tray  2  of  Figure  1  dis- 

50  cussed  above. 
As  shown  in  Figures  15  and  16,  a  generally 

annular  nesting-binding  interference  rim  237  sur- 
rounds  a  base  of  each  container-loading-guide-pin 
cap  236.  The  essentially  vertical  inclination  of  the 

55  side  walls  of  the  nesting-binding  interference  rims 
237  and  the  wall  thickness  of  the  side  walls  tend  to 
prevent  vertically  aligned  nesting-binding  interfer- 
ence  rims  237  from  nesting  one  inside  the  other 

10 
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wrten  two  spacer  trays  are  placed  one  atop  the 
other  with  the  container-loading  guide-pin  caps  236 
of  the  lower  tray  projecting  into  the  interiors  of  the 
container-loading-guide-pin  caps  236  of  the  upper 
tray. 

Turning  now  to  Figure  18,  the  spacer-tray  load- 
ing  machine  70  discussed  above  in  connection  with 
Figure  9  is  shown  loading  third  preferred  spacer 
trays  202.  As  noted  above,  the  guide-pin  chain  loop 
74  has  guide-pin  arrays  76  of  can-loading  guide 
pins  78  mounted  on  it.  Each  guide-pin  array  76  has 
fifteen  can-loading-guide  pins  78  positioned  to  align 
with  the  fifteen  can-loading  guide-pin  caps  236  in 
the  spacer  tray  202.  The  spacer-tray  feed  line  84  is 
adapted  to  feed  spacer  trays  202  one  at  a  time  to 
the  guide-pin  chain  loop  74.  The  spacer-tray  feed 
line  84  is  adapted  to  position  a  spacer  tray  202  at 
the  guide-pin  insertion  station  81  in  a  timed  relation 
with  the  advancing  motion  of  the  guide-pin  chain 
loop  74  so  that  the  motion  of  the  guide-pin  chain 
loop  74  causes  the  can-loading  guide  pins  78  of  a 
guide-pin  array  76  to  be  inserted  into  the  interiors 
of  the  can-loading-guide-pin  caps  236  of  the  spacer 
tray.  Motion  of  the  guide-pin  chain  loop  74  with- 
draws  the  spacer  tray  202  from  the  spacer-tray 
feed  line  84  and  carries  it  away  from  the  guide-pin 
insertion  station  81  towards  the  can-loading  station 
82.  The  chain  loop  74  carries  spacer  trays  202  to 
the  can-loading  station  82  and  beneath  the  loading 
ramp  72.  The  rotation  of  the  can-positioner  wheel 
87  and  thus  the  advancement  of  the  six  packs  50 
down  the  six-pack  loading  ramp  72  is  synchronized 
with  the  motion  of  a  spacer  tray  through  the  can- 
loading  station  82.  The  can-loading  guide  pins  78 
of  each  guide-pin  array  76  project  into  the  interiors 
of  the  can-loading-guide-pin  caps  236  of  the  spacer 
tray  202  as  it  is  carried  through  the  can-loading 
station  82.  As  shown  in  Figure  19,  the  can-loading 
guide  pins  78  fit  within  the  interiors  of  the  can- 
loading-guide-pin  caps  236  to  reinforce  the  caps  as 
the  caps  236  come  into  contact  with  cans  32 
passing  from  the  six-pack  loading  ramp  and  assist 
in  guiding  the  bottoms  of  the  cans  into  the  can- 
bottom  receptacles  204  of  the  spacer  tray  202. 

The  guide-pin  chain  loop  74  carries  the  spacer 
trays  202  thus  loaded  with  six  packs  under  a  can- 
seating  apparatus  89  which  presses  the  cans  firmly 
down  into  the  can-bottom  receptacles  204  of  the 
spacer  tray  202. 

The  loaded  spacer  trays  202  are  then  carried 
by  the  guide-pin  chain  loop  74  to  the  guide-pin 
withdrawal  station  83  where  the  guide  pins  78  of 
the  guide-pin  array  76  are  withdrawn  from  the 
spacer  tray  202.  The  spacer  tray  loaded  with  four 
six-packs  50  is  then  introduced  into  a  shrink-wrap 
film  wrapping  machine  (not  shown)  for  wrapping 
with  a  shrink-wrap  material  to  form  a  can-transport 
Dackage. 

The  second  spacer-tray  loading  machine  90 
discussed  above  in  connection  with  Figure  11  can 
also  be  used  to  load  the  third  preferred  spacer 
trays  202  with  cans. 

5  Turning  now  to  Figure  20,  a  fourth  preferred 
spacer  tray  302  is  shaped  to  form  twenty-four  can- 
bottom  receptacles  304.  For  clarity,  only  six  of  the 
can-bottom  receptacles  304  are  shown  in  Figure 
20.  The  can-bottom  receptacles  304  are  arranged 

w  in  four  essentially  parallel  columns  and  six  essen- 
tially  parallel  rows  with  the  distance  between  adja- 
cent  rows  substantially  equal  to  the  distance  be- 
tween  adjacent  columns.  Eight  tray-interior  can- 
bottom  receptacles  306,  sixteen  tray-periphery  can- 

75  bottom  receptacles  308,  four  corner  can-bottom 
receptacles  310  and  twelve  interior-edge  can-bot- 
tom  receptacles  312  are  defined  and  shaped  the 
same  as  corresponding  can-bottom  receptacles  of 
the  second  preferred  spacer  tray  102  of  Figure  12 

20  discussed  above. 
A  generally  circular  receptacle  central  opening 

314  passes  through  each  tray-interior  can-bottom 
receptacle  306  and  through  each  interior-edge  can- 
bottom  receptacle  312.  A  loader-finger  opening  316 

25  passes  from  the  outer  perimeter  of  the  spacer  tray 
302  to  the  receptacle  central  opening  314  of  each 
of  the  eight  interior-edge  can-bottom  receptacles 
312  which  are  located  adjacent  to  the  four  corner 
can-bottom  receptacles  310.  The  loader-finger 

30  openings  316  permit  tray-loader  fingers  (not 
shown)  from  a  high-speed  spacer-tray  loading  ma- 
chine  to  pass  laterally  from  outside  of  the  perim- 
eter  of  the  spacer  tray  302  to  within  the  receptacle 
central  openings  314  of  the  interior-edge  can-bot- 

35  torn  receptacles  312  located  adjacent  the  corner 
can-bottom  receptacles  310  for  handling  the  spacer 
trays  during  loading.  The  fourth  preferred  spacer 
tray  302  can  therefore  be  loaded  by  a  spacer-tray 
loading  machine  which  can  also  load  the  first  spac- 

40  er  tray  2  discussed  above  in  connection  with  Fig- 
ure  1. 

Located  centrally  within  each  corner  can-bot- 
tom  receptacle  310  is  a  can-bottom  locator  boss 
318,  which  -  as  shown  best  in  Figure  21  -  is 

45  shaped  to  fit  within  a  concave  indentation  321  in 
the  bottom  of  a  can  323.  The  can-bottom  locator 
boss  318  performs  essentially  the  same  function  as 
the  can-bottom  locator  boss  118  of  the  second 
spacer  tray  102  discussed  above  in  connection 

50  with  Figure  12. 
As  shown  in  Figures  20  and  22,  the  spacer  tray 

302  includes  can-loading  guide  structures  334  lo- 
cated  centrally  of  each  group  of  four  can-bottom 
receptacles  304,  can-loading-guide-pin  caps  336 

55  located  centrally  of  each  can-loading  guide  struc- 
ture  334,  nesting-binding  interference  rims  337  ex- 
tending  around  the  bases  of  the  can-loading-guide- 
pin  caps  336,  nesting-binding  interference  lugs  340 

1 
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projecting  downwardly  from  the  tops  of  certain  of 
the  can-loading  guide  structures  334  and  nesting- 
binding  interference  notches  342  formed  in  the 
sides  of  the  guide  structures  334.  A  can  spacer 
wall  330  extends  between  each  pair  of  adjacent  5 
can-bottom  receptacles  304.  The  can-loading  guide 
structures  334,  the  can-loading-guide-pin  caps  336, 
the  nesting-binding  interference  rims  337,  the 
nesting-binding  interference  lugs  340,  the  nesting- 
binding  interference  notches  142  and  the  can  spac-  10 
er  walls  330  function  analogously  to  the  corre- 
sponding  elements  of  the  first  preferred  spacer  tray 
2  and  the  third  preferred  spacer  tray  202  discussed 
above  in  connection  with  Rgures  1  and  15,  respec- 
tively,  and  consequently,  for  conciseness,  will  not  is 
be  discussed  further  here. 

The  spacer  tray  302  of  Rgures  20  through  22, 
is  particularly  adapted  for  packaging  loose  cans; 
i.e.,  cans  not  connected  by  top  grips  into  mul- 
tipacks.  The  spacer  tray  302  tends  to  locate  and  20 
hold  in  position  laterally  cans  seated  in  the  corner 
can-bottom  receptacles  304,  the  interior-edge  can- 
bottom  receptacles  308,  and  the  tray-interior  can- 
bottom  receptacles  306  to  maintain  a  spacing  be- 
tween  adjacent  cans  in  a  shrink-wrapped  package  25 
even  when  the  tops  of  the  cans  are  not  positioned 
with  top  grips. 

It  is  not  intended  to  limit  the  present  invention 
to  the  specific  embodiments  described  above.  Tor 
example,  spacer  trays  of  the  invention  may  have  30 
twelve  container-bottom  receptacles  arranged  in 
three  rows  and  four  columns.  Other  numbers  and 
arrangements  of  container-bottom  receptacles  may 
be  used  if  desired.  Each  of  the  container-bottom 
receptacles  of  the  spacer  tray  -  including  the  tray  35 
periphery  container-bottom  receptacles  -  can  sub- 
stantially  surround  the  bottoms  of  containers.  The 
spacer  tray  may  include  no  container-ioading- 
guide-pin  openings  or  one,  two,  four  or  other  num- 
ber  of  container-loading-guide-pin  openings.  Spac-  40 
er  trays  having  container-loading-guide-pin  caps 
may  include  one,  two,  four  or  other  number  of 
container-loading-guide-pin  caps.  Drainage  chan- 
nels  can  be  formed  in  side  and  bottom  walls  of  the 
container-bottom  receptacles  to  permit  condensa-  45 
tion  on  containers  seated  in  the  receptacles  to 
drain  through  openings  or  cutouts  in  the  bottoms  of 
the  receptacles.  The  quarter-circular  cut-outs  in  the 
corner  can-bottom  receptacles  may  be  partially  or 
wholly  filled  in,  as  may  be  the  half-circular  cut-outs  50 
in  the  interior-edge  can-bottom  receptacles  or  the 
receptacle  central  openings  in  the  tray-interior  can- 
bottom  receptacles.  Separator  bars  may  be  moun- 
ted  crosswise  on  the  six-pack  separator  chain  of 
the  second  spacer-tray  loading  machine  to  main-  55 
tain  a  spacing  between  six  packs.  It  is  recognized 
that  these  and  other  changes  may  be  made  in  the 
spacer  tray  specifically  described  herein  without 

departing  from  the  scope  and  teaching  with  the 
instant  invention  and  it  is  intended  to  encompass 
all  other  embodiments,  alterations  and  modifica- 
tions  consistent  with  the  invention. 

Claims 

1  .  A  spacer  tray  for  containers,  the  spacer  tray 
being  formed  of  a  moldable  sheet  material,  the 
spacer  tray  being  shaped  to  provide  a  plurality  of 
container-bottom  receptacles,  the  container-bottom 
receptacles  being  disposed  in  a  row-column  array, 
each  container-bottom  receptacle  being  shaped  to 
receive  at  least  a  part  of  a  bottom  portion  of  a 
container,  a  container-spacer  wall  being  located 
between  each  pair  of  adjacent  container-bottom 
receptacles  to  maintain  the  bottom  portions  of  con- 
tainers  seated  in  the  pair  of  adjacent  container- 
bottom  receptacles  in  a  spaced-apart  relationship, 
the  spacer  tray  having  a  plurality  of  nesting-binding 
interference  structures  shaped  and  positioned  to 
prevent  two  spacer  trays  facing  in  the  same  direc- 
tion  and  placed  one  atop  the  other  from  binding 
when  the  container-bottom  receptacles  of  the  two 
spacer  trays  are  generally  coaxially  aligned  with 
one  spacer  tray  rotated  substantially  180  degrees 
relative  to  the  other  in  the  plane  of  the  spacer 
trays. 

2.  The  spacer  tray  according  to  claim  1  further 
including  a  plurality  of  container-loading  guide 
structures,  each  container-loading  guide  structure 
being  located  centrally  of  a  group  of  four  container- 
bottom  receptacles  defined  by  the  intersection  of  a 
pair  of  adjacent  rows  of  receptacles  with  a  pair  of 
adjacent  columns  of  receptacles,  each  container- 
loading  guide  structure  having  side  walls  shaped  to 
guide  bottom  portions  of  containers  into  container- 
bottom  receptacles  adjacent  to  the  container-load- 
ing  guide  structure,  the  nesting-binding  interference 
structures  being  located  on  the  container-loading 
guide  structures. 

3.  The  spacer  tray  according  to  claim  2  in 
which  the  nesting-binding  interference  structures 
include  nesting-binding  interference  lugs,  each 
nesting-binding  interference  lug  being  located  in  a 
top  portion  of  a  container-loading  guide  structure, 
the  nesting-binding  interference  lug  projecting  from 
the  top  portion  of  the  container-loading  guide  struc- 
ture  toward  a  base  plane  of  the  spacer  tray  inside  a 
hollow  interior  of  the  container-loading  guide  struc- 
ture,  the  nesting-binding  interference  lugs  being 
located  such  that  when  two  spacer  trays  facing  in 
the  same  direction  and  placed  on  top  of  the  other 
with  the  container-bottom  receptacles  generally  co- 
axially  aligned  and  with  one  spacer  tray  rotated 
substantially  180  degrees  relative  to  the  other  in 
the  plane  of  the  spacer  trays,  the  nesting-binding 

12 
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interference  lugs  of  the  upper  tray  rest  against  top 
surfaces  of  container-loading  guide  structures  of 
the  lower  tray  to  interfere  with  nesting  of  the  two 
trays. 

4.  The  spacer  tray  according  to  claim  2  in 
which  the  nesting-binding  interference  structures 
include  nesting-binding  interference  notches,  each 
nesting-binding  interference  notch  being  located  in 
a  side  wall  in  a  top  portion  of  a  container-loading 
guide  structure,  the  nesting-binding  interference 
notch  projecting  from  the  top  portion  of  the 
container-loading  guide  structure  toward  a  base 
plane  of  the  spacer  tray  inside  a  hollow  interior  of 
the  container-loading  guide  structure,  the  nesting- 
binding  interference  notches  being  shaped  such 
that  when  two  spacer  trays  facing  in  the  same 
direction  and  placed  one  on  top  of  the  other  with 
the  container-bottom  receptacles  generally  coaxial- 
ly  aligned,  the  nesting-binding  interference  notches 
of  the  upper  tray  interferingly  contact  nesting-bind- 
ing  interference  notches  of  the  lower  tray  to  inter- 
fere  with  nesting  of  the  two  trays. 

5.  A  spacer  tray  for  containers,  the  spacer  tray 
being  formed  of  a  moldable  sheet  material,  the 
spacer  tray  being  shaped  to  provide  a  plurality  of 
container-bottom  receptacles,  the  container-bottom 
receptacles  being  disposed  in  a  row-column  array, 
each  container-bottom  receptacle  being  shaped  to 
receive  at  least  a  part  of  a  bottom  portion  of  a 
container,  a  container-spacer  wall  being  located 
between  each  pair  of  adjacent  container-bottom 
receptacles  to  maintain  the  bottom  portions  of  con- 
tainers  seated  in  the  pair  of  adjacent  container- 
bottom  receptacles  in  a  spaced-apart  relationship, 
the  spacer  tray  having  a  number  of  container- 
loading-guide-pin  openings  passing  through  it, 
Bach  container-loading-guide-pin  opening  being 
shaped  to  permit  a  container-loading-guide  pin  to 
pass  through  the  opening  for  locating  the  spacer 
tray  during  loading. 

6.  The  spacer  tray  according  to  claim  5  in 
which  each  container-loading-guide-pin  opening  is 
located  centrally  of  four  container-bottom  recepta- 
cles  defined  by  the  intersection  of  a  pair  of  adja- 
cent  rows  of  receptacles  with  a  pair  of  adjacent 
columns  of  receptacles,  each  container-loading- 
guide-pin  opening  being  shaped  to  permit  a 
container-loading-guide  pin  to  pass  through  the 
c-pening  for  locating  the  spacer  tray  and  guiding 
c-ottom  portions  of  containers  into  container-bottom 
'eceptacles  during  loading  of  the  spacer  tray. 

7.  The  spacer  tray  according  to  claim  6  further 
ncluding  a  plurality  of  container-loading  guide 
structures,  each  container-loading  guide  structure 
ceing  located  centrally  of  four  container-bottom  re- 
ceptacles  surrounding  a  container-loading-guide- 
cin  opening,  the  container-loading-guide-pin  open- 
ng  passing  centrally  through  the  container-loading 

guide  structure,  each  container-loading  guide  struc- 
ture  having  side  walls  shaped  to  guide  bottom 
portions  of  containers  into  container-bottom  recep- 
tacles  adjacent  to  the  container-loading  guide 

5  structure. 
8.  A  spacer  tray  for  containers,  the  spacer  tray 

being  formed  of  a  moldable  sheet  material,  the 
spacer  tray  being  shaped  to  provide  a  plurality  of 
container-bottom  receptacles,  the  container-bottom 

10  receptacles  being  disposed  in  a  row-column  array, 
each  container-bottom  receptacle  being  shaped  to 
receive  at  least  a  part  of  a  bottom  portion  of  a 
container,  a  container-spacer  wall  being  located 
between  each  pair  of  adjacent  container-bottom 

75  receptacles  to  maintain  the  bottom  portions  of  con- 
tainers  seated  in  the  pair  of  adjacent  container- 
bottom  receptacles  in  a  spaced-apart  relationship, 
the  spacer  tray  having  a  number  of  container- 
loading-guide-pin  caps  projecting  generally  upwar- 

20  dly  from  an  upper  surface  of  the  spacer  tray,  each 
container-loading-guide-pin  cap  being  shaped  to 
receive  an  end  portion  of  a  container-loading-guide 
pin  within  an  interior  of  the  cap  for  locating  the 
spacer  tray  during  loading  and  shaped  for  guiding 

25  bottom  portions  of  containers  into  container-bottom 
receptacles  during  loading  of  the  spacer  tray. 

9.  The  spacer  tray  according  to  claim  8  in 
which  each  container-loading-guide-pin  cap  has  an 
interior  surface  having  a  shape  generally  comple- 

30  mentary  to  a  shape  of  the  end  portion  of  the 
container-loading-guide  pin  to  permit  the  end  por- 
tion  of  the  container-loading-guide  pin  to  fit  gen- 
erally  complementarily  within  the  interior  of  the  cap 
for  reinforcing  the  cap  during  loading  of  the  spacer 

35  tray. 
10.  The  spacer  tray  according  to  claim  9  in 

which  each  container-loading-guide-pin  cap  is  lo- 
cated  centrally  of  four  container-bottom  receptacles 
defined  by  the  intersection  of  a  pair  of  adjacent 

40  rows  of  receptacles  with  a  pair  of  adjacent  columns 
of  receptacles. 

11.  The  spacer  tray  according  to  claim  10 
further  including  a  plurality  of  container-loading 
guide  structures,  each  container-loading  guide 

45  structure  being  located  centrally  of  four  container- 
bottom  receptacles  surrounding  a  container- 
loading-guide-pin  cap,  the  container-loading-guide- 
pin  cap  being  located  centrally  of  the  container- 
loading  guide  structure,  each  container-loading 

so  guide  structure  having  side  walls  shaped  to  guide 
bottom  portions  of  containers  into  container-bottom 
receptacles  adjacent  to  the  container-loading  guide 
structure. 

12.  The  spacer  tray  according  to  claim  10  in 
55  which  each  container-loading-guide-pin  cap  is  gen- 

erally  conical  in  shape. 
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13.  The  spacer  tray  according  to  claim  12  in 
which  each  container-loading-guide-pin  cap  is  sur- 
rounded  by  a  generally  annular  nesting-binding  in- 
terference  rim,  the  nesting-binding  interference 
rims  being  shaped  such  that  when  two  spacer  trays 
facing  in  the  same  direction  and  placed  one  on  top 
of  the  other  with  the  container-loading-guide-pin 
caps  of  the  lower  tray  generally  aligned  with  and 
projecting  into  the  interiors  of  corresponding 
container-loading-guide-pin  caps  of  the  upper  tray, 
the  nesting-binding  interference  rims  of  the  lower 
tray  interferingly  contact  nesting-binding  interfer- 
ence  rims  of  the  upper  tray  to  interfere  with  nesting 
of  the  two  trays. 

14.  A  spacer  tray  for  containers,  the  spacer 
tray  being  formed  of  a  modabie  sheet  material,  the 
spacer  tray  being  shaped  to  provide  a  number  of 
container-bottom  receptacles  equal  to  (m  x  n), 
where  m  is  an  integer  greater  than  2  and  n  is  an 
integer  greater  than  2,  the  container-bottom  recep- 
tacles  being  disposed  in  an  array  of  m  columns 
and  n  rows,  each  container-bottom  receptacle  be- 
ing  shaped  to  receive  at  least  a  part  of  a  bottom 
portion  of  a  container,  a  number  of  container-bot- 
tom  receptacles  equal  to  2(m  +  n)  -  4  being 
located  on  the  perimeter  of  the  spacer  tray  to 
define  tray-periphery  container-bottom  receptacles, 
a  number  of  container-bottom  receptacles  equal  to 
(m  -  2)(n  -  2)  being  located  interior  of  the  tray- 
periphery  container-bottom  receptacles  to  define 
tray-interior  container-bottom  receptacles,  each 
tray-interior  container-bottom  receptacle  being  con- 
figured  to  surround  substantially  entirely  the  bottom 
portion  of  a  container  seated  in  the  receptacle, 
each  tray-periphery  container-bottom  receptacle 
being  configured  to  surround  partially  the  bottom 
portion  of  a  container  seated  in  the  receptacle  so 
that  a  portion  of  the  container  extends  outwardly  of 
the  perimeter  of  the  spacer  tray,  a  container-spacer 
wall  being  located  between  each  pair  of  adjacent 
container-bottom  receptacles  to  maintain  the  bot- 
tom  portions  of  containers  seated  in  the  pair  of 
adjacent  container-bottom  receptacles  in  a  spaced- 
apart  relationship. 

15.  The  spacer  tray  according  to  claim  14  in 
which  each  tray-interior  container-bottom  recepta- 
cle  has  an  annular  can-base-lip  groove  formed  in  it 
and  each  tray  tray-periphery  container-bottom  re- 
ceptacle  has  at  least  a  length  of  an  annular  can- 
base-lip  groove  formed  in  it,  each  can-base-lip 
groove  being  shaped  and  dimensioned  to  receive 
an  annular  can  base  lip  of  a  can  seated  in  the 
container-bottom  receptacle  in  which  the  can-base- 
lip  groove  is  formed. 

16.  The  spacer  tray  according  to  claim  15  in 
which  each  can-base-lip  groove  is  shaped  and 
dimensioned  to  fit  within  an  annular  can  top  lip  of  a 

can  upon  which  is  placed  the  underside  of  the 
container-bottom  receptacle  in  which  the  can-base- 
lip  groove  is  formed. 

17.  The  spacer  tray  according  to  claim  14  in 
5  which  each  tray-interior  container-bottom  recepta- 

cle  has  a  generally-circular  receptacle  central 
opening  passing  through  it  and  each  tray-periphery 
container-bottom  receptacle  has  a  generally  partial- 
circular  receptacle  cutout  removed  from  it,  the  re- 

10  ceptacle  cutout  extending  to  a  perimeter  of  the 
spacer  tray. 

18.  A  spacer  tray  for  containers,  the  spacer 
tray  being  formed  of  a  plastic  sheet  material,  the 
spacer  tray  being  shaped  to  provide  a  number  of 

J5  container-bottom  receptacles  equal  to  (m  x  n), 
where  m  is  an  integer  greater  than  2  and  n  is  an 
integer  greater  than  2,  the  container-bottom  recep- 
tacles  being  disposed  in  an  array  of  m  columns 
and  n  rows,  each  container-bottom  receptacle  be- 

20  ing  shaped  to  receive  at  least  a  part  of  a  bottom 
portion  of  a  container,  a  number  of  container-bot- 
tom  receptacles  equal  to  2(m  +  n)  -  4  being 
located  on  the  perimeter  of  the  spacer  tray  to 
define  tray-periphery  container-bottom  receptacles, 

25  a  number  of  container-bottom  receptacles  equal  to 
(m  -  2)(n  -  2)  being  located  interior  of  the  tray- 
periphery  container-bottom  receptacles  to  define 
tray-interior  container-bottom  receptacles,  each 
tray-interior  container-bottom  receptacle  being  con- 

30  figured  to  surround  substantially  entirely  the  bottom 
portion  of  a  container  seated  in  the  receptacle, 
each  tray-periphery  container-bottom  receptacle 
being  configured  to  surround  partially  the  bottom 
portion  of  a  container  seated  in  the  receptacle  so 

35  that  a  portion  of  the  container  extends  outwardly  of 
the  perimeter  of  the  spacer  tray,  a  container-spacer 
wall  being  located  between  each  pair  of  adjacent 
container-bottom  receptacles  to  maintain  the  bot- 
tom  portions  of  containers  seated  in  the  pair  of 

40  adjacent  container-receptacles  in  a  spaced-apart 
relationship,  the  spacer  tray  having  a  number  of 
container-loading-guide-pin  caps  formed  in  the  tray 
equal  to  (m  -  1)(n  -  1),  each  container-ioading- 
guide-pin  cap  being  located  centrally  of  four 

45  container-bottom  receptacles  defined  by  the  inter- 
section  of  a  pair  of  adjacent  rows,  of  receptacles 
with  a  pair  of  adjacent  columns  of  receptacles, 
each  container-loading  guide  pin  cap  being  gen- 
erally  conical  in  shape  and  projecting  generally 

so  upwardly  from  an  upper  side  of  the  case  to  permit 
an  end  portion  of  a  container-loading  guide  pin  to 
project  into  and  fit  within  an  interior  of  the  cap  for 
locating  the  spacer  tray  and  for  reinforcing  the  cap 
for  guiding  bottom  portions  of  containers  into 

55  container-bottom  receptacles  during  loading  of  the 
spacer  tray,  the  spacer  tray  having  a  plurality  of 
nesting-binding  interference  structures  shaped  and 
positioned  to  prevent  two  spacer  trays  facing  in  the 

14 
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same  direction  ana  piacea  one  atop  tne  other  from 
binding  when  the  container-bottom  receptacles  of 
the  two  spacer  trays  are  generally  coaxially 
aligned. 

19.  A  spacer  tray  for  containers,  the  spacer 
tray  being  formed  of  a  plastic  sheet  material,  the 
spacer  tray  being  shaped  to  provide  a  plurality  of 
container-bottom  receptacles,  the  container-bottom 
receptacles  being  disposed  in  a  row-column  array, 
each  container-bottom  receptacle  being  shaped  to 
receive  at  least  a  part  of  a  bottom  portion  of  a 
container,  a  container-spacer  wall  being  located 
between  each  pair  of  adjacent  container-bottom 
receptacles  to  maintain  the  bottom  portions  of  con- 
tainers  seated  in  the  pair  of  adjacent  container- 
bottom  receptacles  in  a  spaced-apart  relationship, 
a  plurality  of  the  container-bottom  receptacles  hav- 
ing  container-bottom  locators  positioned  centrally 
within  the  receptacles,  each  of  the  container-bot- 
tom  locators  being  shaped  to  fit  within  an  indenta- 
tion  in  the  bottom  of  a  container  seated  in  the 
receptacle  to  tend  to  locate  the  bottom  of  the 
container. 

20.  The  spacer  tray  according  to  claim  19  in 
which  container-bottom  locator  is  a  generally 
dome-shaped  boss. 

21.  The  spacer  tray  according  to  claim  20  in 
which  the  dome-shaped  boss  of  each  container- 
bottom  locator  has  a  plurality  of  grooves  formed  in 
it  for  reinforcing  the  boss. 

22.  The  spacer  tray  according  to  claim  19  in 
which  each  container-bottom  receptacle  disposed 
at  a  comer  of  the  spacer  tray  has  a  container- 
DOttom  locator  positioned  within  the  receptacle. 

23.  The  spacer  tray  according  to  claim  22  in 
which  only  the  container-bottom  receptacles  dis- 
x>sed  at  the  four  comers  of  the  spacer  tray  have  a 
container-bottom  locator  positioned  within  the  re- 
ceptacle. 

24.  A  spacer  tray  for  containers,  the  spacer 
ray  being  formed  of  a  plastic  sheet  material,  the 
spacer  tray  being  shaped  to  provide  a  number  of 
container-bottom  receptacles  equal  to  (m  x  n), 
where  m  is  an  integer  greater  than  2  and  n  is  an 
nteger  greater  than  2,  the  container-bottom  recep- 
acles  being  disposed  in  an  array  of  m  columns 
wid  n  rows,  each  container-bottom  receptacle  be- 
ng  shaped  to  receive  at  least  a  part  of  a  bottom 
jortion  of  a  container,  a  number  of  container-bot- 
om  receptacles  equal  to  2(m  +  n)  -  4  being 
ocated  on  the  perimeter  of  the  spacer  tray  to 
Jefine  tray-periphery  container-bottom  receptacles, 
i  number  of  container-bottom  receptacles  equal  to 
m  -  2)(n  -  2)  being  located  interior  of  the  tray- 
jeriphery  container-bottom  receptacles  to  define 
ray-interior  container-bottom  receptacles,  each 
ray-interior  container-bottom  receptacle  being  con- 
igured  to  surround  substantially  entirely  the  bottom 

portion  of  a  container  seated  in  the  receptacle, 
each  tray-periphery  container-bottom  receptacle 
being  configured  to  surround  partially  the  bottom 
portion  of  a  container  seated  in  the  receptacle  so 

5  that  a  portion  of  the  container  extends  outwardly  of 
the  perimeter  of  the  spacer  tray,  a  container-spacer 
wall  being  located  between  each  pair  of  adjacent 
container-bottom  receptacles  to  maintain  the  bot- 
tom  portions  of  containers  seated  in  the  pair  of 

70  adjacent  container-receptacles  in  a  spaced-apart 
relationship,  the  spacer  tray  having  a  number  of 
container-loading-guide-pin  openings  passing 
through  it  equal  to  (m  -  1)(n  -  1),  each  container- 
loading-guide-pin  opening  being  located  centrally 

75  of  four  container-bottom  receptacles  defined  by  the 
intersection  of  a  pair  of  adjacent  rows  of  recepta- 
cles  with  a  pair  of  adjacent  columns  of  receptacles, 
each  container-loading  guide  pin  opening  being 
shaped  to  permit  a  container-loading  guide  pin  to 

20  pass  through  for  locating  the  spacer  tray  and  guid- 
ing  bottom  portions  of  containers  into  container- 
bottom  receptacles  during  loading  of  the  spacer 
tray,  the  spacer  tray  having  a  plurality  of  nesting- 
binding  interference  structures  shaped  and  posi- 

J5  tioned  to  prevent  two  spacer  trays  facing  in  the 
same  direction  and  placed  one  atop  the  other  from 
binding  when  the  container-bottom  receptacles  of 
the  two  spacer  trays  are  generally  coaxially  aligned 
with  one  spacer  tray  rotated  180  degrees  relative  to 

so  the  other  in  the  plane  of  the  spacer  trays. 
25.  A  container-transport  package  comprising: 

(a)  the  spacer  tray  of  claim  1  ; 
(b)  a  plurality  of  containers,  each  container 

having  a  bottom  portion  seated  in  a  container- 
?5  bottom  receptacle  of  the  spacer  tray;  and 

(c)  a  shrink-wrap  covering  generally  sur- 
rounding  the  spacer  tray  and  the  containers. 

26.  A  container-transport  package  comprising: 
(a)  the  spacer  tray  of  claim  8; 

to  (b)  a  plurality  of  containers,  each  container 
having  a  bottom  portion  seated  in  a  container- 
bottom  receptacle  of  the  spacer  tray;  and 

(c)  a  shrink-wrap  covering  generally  sur- 
rounding  the  spacer  tray  and  the  containers. 

is  27.  A  container-transport  package  comprising: 
(a)  the  spacer  tray  of  claim  16; 
(b)  a  plurality  of  cans,  each  can  having  an 

annular  can  base  lip  and  an  annular  can  top  lip, 
each  can  having  a  bottom  portion  seated  in  a 

io  container-bottom  receptacle  of  the  spacer  tray  with 
the  can  base  lip  of  the  can  in  the  can-base-lip 
groove  of  the  receptacle;  and 

(c)  a  shrink-wrap  covering  generally  sur- 
rounding  the  spacer  tray  and  the  cans. 

5  28.  A  method  of  packaging  of  a  plurality  of 
containers  in  a  spacer  tray, 

the  spacer  tray  being  shaped  to  provide  a 
plurality  of  container-bottom  receptacles,  each 

5 



29 0  260  055 30 

container-bottom  receptacle  being  shaped  to  re- 
ceive  at  least  a  part  of  a  bottom  portion  of  a 
container  and  to  maintain  the  bottom  portions  of 
containers  seated  in  a  pair  of  adjacent  container- 
bottom  receptacles  in  a  spaced-apart  relationship, 
the  spacer  tray  having  a  number  of  container- 
loading-guide-pin  openings  passing  through  it, 
each  container-loading-guide-pin  opening  being 
shaped  to  permit  a  container-loading-guide  pin  to 
pass  through  the  opening: 
the  method  comprising: 

(a)  inserting  a  container-loading-guide  pin 
through  each  of  the  container-loading  guide-pin 
openings  of  the  spacer  tray  to  locate  the  spacer 
tray  relative  to  the  container-loading-guide  pins; 

(b)  moving  the  container-loading  guide  pins 
to  position  the  spacer  tray  to  receive  containers  in 
the  container-bottom  receptacles  of  the  spacer 
tray; 

(c)  inserting  bottom  portions  of  the  contain- 
ers  in  the  container-bottom  receptacles  of  the 
spacer  tray; 

(d)  withdrawing  the  container-loading-guide 
pins  from  the  container-loading-guide-pin  openings; 
and 

(e)  wrapping  the  spacer  tray  and  the  contain- 
ers  with  a  covering  material. 

29.  The  method  according  to  claim  28  in  which 
step  (c)  further  comprises  contacting  containers 
with  container-loading  guide  pins  as  the  bottom 
portions  of  the  containers  are  being  inserted  in  the 
container-bottom  receptacles  to  tend  to  guide  the 
bottom  portions  into  the  receptacles. 

30  The  method  according  to  claim  28  in  which 
the  covering  material  s  a  shrink-wrap  material  and 
the  step  (e)  further  comprises  shrinking  the  shrink- 
wrap  material  after  the  spacer  tray  and  the  contain- 
ers  are  wrapped  with  the  material  to  form  a  taut 
shrink-wrap  cover. 

31  .  The  method  according  to  claim  28  in  which 
the  containers  are  cans. 

32.  The  method  according  to  claim  28  in  which 
the  bottom  of  each  container  has  an  indentation 
formed  centrally  within  it,  the  spacer  tray  includes 
a  plurality  of  container-bottom  receptacles  which 
have  container-bottom  locators  disposed  centrally 
within  the  receptacles,  each  container-bottom  lo- 
cator  being  shaped  to  fit  within  the  indentation  in 
the  bottom  of  the  container  to  tend  to  locate  the 
container  and  the  step  (c)  further  comprises  insert- 
ing  bottom  portions  of  containers  in  the  container- 
bottom  receptacles  having  container-bottom  loca- 
tors  so  that  the  container-bottom  locators  fit  within 
the  indentations  in  the  bottoms  of  the  containers. 

33.  A  method  of  packaging  of  a  plurality  of 
containers  in  a  spacer  tray 

the  spacer  tray  being  shaped  to  provide  a 
plurality  of  container-bottom  receptacles,  each 

container-bottom  receptacle  being  shaped  to  re- 
ceive  at  least  a  part  of  a  bottom  portion  of  a 
container  and  to  maintain  the  bottom  portions  of 
containers  seated  in  a  pair  of  adjacent  container- 

5  bottom  receptacles  in  a  spaced-apart  relationship, 
the  spacer  tray  having  a  number  of  container- 
loading-guide-pin  caps,  each  container-loading- 
guide-pin  cap  being  shaped  to  receive  an  end 
portion  of  a  container-loading  guide  pin  within  an 

10  interior  of  the  cap: 
the  method  comprising: 

(a)  inserting  an  end  portion  of  a  container- 
loading-guide  pin  into  an  interior  of  each  of  the 
container-loading-guide-pin  caps  of  the  spacer  tray 

75  to  locate  the  spacer  tray  relative  to  the  container- 
loading-guide  pins; 

(b)  moving  the  container-loading  guide  pins 
to  position  the  spacer  tray  to  receive  containers  in 
the  container-bottom  receptacles  of  the  spacer 

20  tray; 
(c)  inserting  bottom  portions  of  the  contain- 

ers  in  the  container-bottom  receptacles  of  the 
spacer  tray; 

(d)  withdrawing  the  container-loading-guide 
25  pins  from  the  interiors  of  the  container-loading- 

guide-pin  caps;  and 
(e)  wrapping  the  spacer  tray  and  the  contain- 

ers  with  a  covering  material. 
34.  The  method  according  to  claim  33  in  which 

30  step  (c)  further  comprises  contacting  containers 
with  container-loading-guide-pin  caps  as  the  bot- 
tom  portions  of  the  containers  are  being  inserted  in 
the  container-bottom  receptacles  to  tend  to  guide 
the  bottom  portions  into  the  receptacles. 

35  35.  The  method  according  to  claim  33  in  which 
the  covering  material  is  a  shrink-wrap  material  and 
the  step  (e)  further  comprises  shrinking  the  shrink- 
wrap  material  after  the  spacer  tray  and  the  contain- 
ers  are  wrapped  with  the  material  to  form  a  taut 

40  shrink-wrap  cover. 
36.  The  method  according  to  claim  33  in  which 

the  containers  are  cans. 
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