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Light  tree  display  for  a  horizontal  carousel. 
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0   A  programmable,  visible  display  system  or  "light 
tree"  for  indicating  loading  and  picking  information  to 
an  operator  of  a  storage  conveyor  of  the  horizontal 
carousel  type  is  disclosed.  The  system  includes  a 
vertically  extending  array  of  regularly  spaced  ligh- 
table  elements  that  is  located  adjacent  the  position 
occupied  by  a  selected  shelf  of  trays  or  bins  for 
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containing  items  to  be  stored  or  distributed.  The 
display  is  programmed  to  match  the  vertical  spacing 
of  the  shelves  in  each  carrier  of  the  storage  con- 
veyor  so  as  to  display  information  regarding  the 
number  of  items  to  be  removed  from  or  placed  in 
the  bins  when  adjacent  to  the  array,  such  information 
being  horizontally  aligned  with  the  associated  bin. 
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BACKGROUND  OF  THE  INVENTION 

1  .  Field  of  the  Invention 

This  invention  relates  generally  to  the  field  of 
horizontal  storage  carousels  and  specifically  to  a 
display  for  communicating  information  about  a  car- 
ousel  and  items  stored  therein  to  an  operator. 

2.  Description  of  Related  Art 

Storage  conveyors  of  the  horizontal  carousel 
type  enjoy  widespread  use  for  storing  and  de- 
livering  items  for  manufacturing  and  shipping.  A 
typical  carousel  has  an  endless  series  of  vertical 
carriers  that  run  on  a  horizontal  oval  path.  Shelves 
are  mounted  on  the  carriers  and  one  or  more 
storage  trays  or  bins  rest  on  each  shelf.  The 
shelves  can  be  vertically  adjustable  to  provide  for 
different  sized  bins.  Usually  the  carousel  is  motor 
driven  and  often  the  motor  is  electronically  con- 
trolled  by  a  microprocessor  or  microcomputer. 

Items  to  be  stored  are  placed  in  the  bins  at 
one  or  more  loading  stations  adjacent  the  carousel. 
At  some  later  time,  items  in  the  bins  are  retrieved 
at  one  or  more  picking  stations  which  may  be  the 
same  as  the  loading  stations.  In  some  cases,  two 
or  more  adjacent  carousels  have  the  same  loading 
or  picking  station  so  that  items  can  be  picked  from 
either  carousel  or  transferred  from  one  carousel  to 
another.  It  is  necessary  for  an  operator  performing 
a  loading  operation  to  know  which  bins  are  before 
him  and  which  items  are  to  be  stored  in  those  bins. 
Similar  information  is  required  for  picking. 

One  means  of  displaying  information  to  an 
operator  includes  a  plurality  of  digital,  electronic 
displays  of  the  seven  segment  or  "figure-eight" 
type.  Sets  of  several  displays  are  grouped  at  a 
certain  vertical  spacing  to  show  numerical  codes  or 
certain  alphabetic  characters.  These  displays  are 
custom  made  for  a  particular  shelf  arrangement  so 
that  each  set  of  displays  is  at  an  appropriate  height 
so  as  to  be  adjacent  the  shelves  for  which  that 
group  displays  information. 

These  displays  perform  adequately  when  the 
characters  to  be  displayed  can  be  shown  by  a 
seven  segment  display  and  when  the  shelves  are 
permanently  installed  at  uniform  levels  around  the 
entire  carousel.  However,  there  are  many  char- 
acters  which  cannot  be  generated  by  such  displays 
and  the  location,  size  and  number  of  characters  is 
limited  to  the  location,  size  and  number  of  figure- 
eights  placed  side  by  side.  Moreover,  when  the 
shelves  are  adjustable  or  are  at  staggered  heights 
around  the  carousel,  such  a  display  may  not  be 
aligned  with  the  shelf  for  which  it  is  providing 
information,  possibly  leading  to  confusion,  delay  or 
mistake  during  loading  or  picking. 

Thus,  a  means  of  displaying  information  is  de- 
sired  which  is  capable  of  automatically  displaying  a 
broader  range  of  characters  and  is  easily  adaptable 
to  a  carousel  with  shelves  at  differing  heights. 

5 
SUMMARY  OF  THE  INVENTION 

An  improved  carousel  system  for  delivering 
objects  to  a  loading  or  picking  station  and  commu- 

io  nicating  information  to  an  operator  is  disclosed. 
The  invention  includes  a  horizontally  movable  car- 
ousel  having  a  plurality  of  vertically  spaced  shelves 
for  storing  and  delivering  objects  to  a  specific 
location.  A  visible  display  including  an  array  of 

75  regularly  spaced,  lightable  elements  is  positioned 
adjacent  the  carousel  and  substantially  spans  the 
vertical  height  of  the  carousel.  Means  to  operate 
the  display  responsive  to  an  operating  condition  of 
the  horizontal  carousel  is  provided  such  that  load- 

20  ing  or  picking  information  regarding  a  selected 
shelf  is  displayed  substantially  horizontally  aligned 
with  and  adjacent  that  shelf. 

The  carousel  is  motor  driven  and  includes  a 
microprocessor  based  motor  controller.  Carousel 

25  movement  is  controlled  by  a  microcomputer  which 
provides  input  to  the  motor  controller.  Information 
regarding  carousel  location  can  be  fed  back  to  the 
computer  from  the  motor  controller  or  a  position 
sensor  on  the  carousel.  The  computer  stores  in- 

30  formation  about  the  items  to  be  stored  in  or  picked 
from  the  bins.  The  computer  also  stores,  sends 
and  receives  other  operational  information. 

The  display  or  light  tree  is  a  programmable, 
vertical  column  of  lights  or  reflectors  similar  to 

35  message  displays  used  in  airports,  banks,  buses 
and  stock  exchanges.  These  displays  have  great 
flexibility  in  the  types  of  messages  and  symbols 
which  they  can  display.  Letters,  numbers,  arrows, 
punctuation  and  many  other  graphic  symbols  can 

40  be  displayed  in  different  sizes,  locations  and  col- 
ors.  Different  symbols  can  be  displayed  simulta- 
neously  and  symbols  can  flash  or  move  across  the 
display.  The  display  can  be  a  single  vertical  unit  or 
a  series  of  vertically  spaced  horizontal  modules. 

45  The  display  is  driven  by  a  microprocessor 
based  controller  which  receives  signals  from  the 
microcomputer  either  directly  or  through  the  motor 
controller.  Information  about  each  carrier,  shelf  or 
bin,  such  as  the  number  of  items  to  be  loaded  or 

50  picked,  is  entered  and  stored  in  the  computer 
before  or  during  operation.  Messages  relevant  to 
this  information  are  also  stored  in  the  microcom- 
puter.  The  signals  from  the  computer  cause  the 
display  to  show  the  messages  which  are  pertinent 

55  to  the  shelves  and  bins  which  are  adjacent  the 
display  at  a  particular  time.  For  a  display  located 
near  a  picking  station,  for  example,  the  display 
may  indicate,  immediately  adjacent  a  shelf,  a  quan- 
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tity  of  items  to  be  picked  and  from  which  one  of 
several  bins  on  the  shelf.  Where  two  carousels  are 
adjacent  each  other,  a  display  can  be  placed  be- 
tween  them  to  indicate  from  which  of  the  two 
carousels  an  item  is  to  be  picked  or  to  simulta- 
neously  indicate  that  an  item  should  be  transferred 
from  a  bin  on  one  carousel  to  a  bin  on  the  other 
carousel.  Fault  alarms  or  other  system  information 
can  be  indicated  by  text  or  symbols  on  the  display. 
Full  text  messages  provide  the  additional  feature 
that  the  operator  need  not  be  familiar  with  numeri- 
cal  or  abbreviated  codes. 

A  "task  complete"  switch  is  provided  at  a  load- 
ing  station,  for  example,  so  that  the  operator,  when 
loading  at  a  particular  position  is  finished,  can  trip 
the  switch.  The  switch  indicates  to  the  computer 
that  loading  is  complete.  The  computer  sends  a 
signal  to  the  motor  controller  to  move  the  carousel 
to  the  next  position  and  sends  a  signal  to  the 
display  to  show  information  relating  to  the  next 
carousel  position.  The  operator  then  begins  the 
next  loading  operation  and  continues  until  all  load- 
ing  is  complete.  Thus,  the  invention  affords  a  more 
effective  means  of  providing  information  to  a  car- 
ousel  operator  and  more  efficient  loading  and  pick- 
ing. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

FIG.  1  is  a  top  view,  partially  schematic,  of  a 
carousel  and  display  according  to  the  invention; 
FIG.  2  is  an  elevation  of  a  carousel  and  display 
at  a  loading  or  picking  station; 
FIG.  3  is  a  detail  of  a  display  having  an  uninter- 
rupted  array  of  lightable  elements; 
FIG.  4  is  a  section  along  4-4  of  a  display  having 
a  transparent  touch  pad  over  the  face  of  the 
display; 
FIG.  5  is  a  detail  of  a  display  having  vertically 
spaced  modules  of  light  emitting  elements;  and 
FIG.  6  is  a  flow  chart  showing  a  picking  opera- 
tion  in  accordance  with  one  embodiment  of  the 
invention. 

DESCRIPTION  OF  THE  PREFERRED  EMBODI- 
MENTS 

A  horizontal  carousel  10,  as  shown  in  FIGS.  1 
and  2,  has  a  carousel  frame  1  1  on  which  a  driven 
pulley  12  or  sprocket  is  rotatably  mounted.  The 
driven  pulley  12  or  sprocket  and  generally  one  or 
more  undriven  pulleys  or  sprockets  (not  shown) 
support  an  endless  belt  13  or  chain.  A  motor  14  is 
mounted  on  the  carousel  frame  1  1  and  a  drive  belt 
15  or  chain  extends  between  a  motor  pulley  16  on 
the  motor  and  the  driven  pulley  12  or  sprocket. 
Rotation  of  the  motor  14  causes  the  endless  belt 
13  to  move  about  a  closed  loop  path  defined  by 

the  placement  of  the  pulleys  which  support  the 
belt. 

A  plurality  of  carriers  20  hang  from  the  endless 
belt  13  and  move  with  the  belt.  The  carriers  20  can 

5  also  be  supported  by  a  track  or  additional  belts. 
Each  carrier  20  includes  a  vertical  carrier  frame  21 
having  a  plurality  of  shelf  supports  22.  Shelves  23 
rest  on  the  shelf  supports  22  and  one  or  more  bins 
24  or  trays  can  rest  on  each  shelf  23.  The  shelves 

io  23  can  be  fixed  in  position,  but  for  more  flexibility, 
they  should  be  vertically  adjustable.  Thus,  the  shelf 
supports  22  can  be  located,  for  example,  every 
three  inches  so  that  shelves  23  can  be  set  at 
different  heights  to  accommodate  different  sized 

is  bins  24  or  to  hold  different  sized  objects.  The 
shelves  23  on  each  carrier  20  are  independently 
adjustable  so  that  the  height  and  number  of 
shelves  may  differ  from  one  carrier  to  the  next.  The 
bins  24  may  be  attached  to  the  shelf  23  or  carrier 

20  20  or  they  may  be  freely  movable.  Items  25  are 
placed  in  the  bins  24  which  move  around  the  path 
of  the  carousel  with  the  carrier  20  and  endless  belt 
13  to  deliver  the  items  to  a  particular  location. 

There  are  innumerable  ways  of  constructing  a 
25  horizontal  carousel.  Above  is  a  description  or  only 

one  typical  assembly,  however,  the  present  inven- 
tion  can  apply  to  any  of  the  various  horizontal 
carousel  designs  now  known  or  to  be  developed  in 
the  future. 

30  Operation  of  the  motor  14  is  controlled  by  a 
microprocessor  based  motor  controller  30  capable 
of  moving  the  carousel  to  a  designated  position  in 
response  to  input  signals,  providing  an  output  sig- 
nal  indicating  carousel  position  and  providing  fault 

35  condition  signals.  A  microcomputer  31  having  a 
keyboard  32  can  be  connected  to  the  motor  con- 
troller  30  to  provide  a  means  for  inputting  and 
receiving  command  signals  and  system  operating 
information. 

40  A  display  40  is  located  adjacent  the  carousel 
frame  11  facing  a  loading  or  picking  station.  The 
display  40  can  be  any  one  of  a  number  of  known 
types  which  use  an  array  of  lightable  elements  41 
or  dots  to  form  symbols  such  as  alphanumeric 

45  characters.  As  is  known  in  the  art,  the  lightable 
elements  can  be  directly  lightable,  such  as  light 
emitting  diodes  or  incandescent  lamps  which  are 
energized  to  generate  light,  or  indirectly  lightable 
such  as  liquid  crystal  displays,  reflective  disks  or 

50  magnetic  dots  which  reflect  or  obstruct  an  indepen- 
dent  light  source.  The  lightable  elements  41  are 
preferably  light  emitting  diodes.  A  microprocessor 
based  display  controller  42  selectively  lights  certain 
elements  to  form  numbers,  letters  and  other  sym- 

55  bols  including  graphic  depictions  in  response  to 
input  from  the  motor  controller  30  or  microcom- 
puter  31.  The  symbols  can  be  displayed  in  dif- 
ferent  sizes,  locations  and  colors. 

3 
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The  array  of  elements  41  can  be  uninterrupted, 
as  shown  in  FIG.  3,  such  as  a  standard  LED 
display  board  stood  on  end,  or  it  can  be  a  plurality 
of  vertically  spaced  modules  43,  as  shown  in  FIG. 
5.  When  separate  modules  43  are  used,  they 
should  be  vertically  spaced  to  correspond  with  the 
vertical  spacing  of  the  shelves  23  or,  if  the  shelves 
are  adjustable,  with  the  spacing  of  the  shelf  sup- 
ports  22.  Messages  can  then  be  displayed  at  a 
height  corresponding  to  a  selected  shelf  regardless 
of  where  on  the  carrier  the  shelf  is  located. 

The  display  can  also  include  a  means  to  con- 
trol  the  carousel  which  is  operatively  connected  to 
the  motor  controller  30  directly,  through  the  micro- 
computer  31,  or  through  the  display  controller  42. 
The  carousel  control  means  can  include  a  switch  or 
button  44,  on  or  near  the  display  40.  The  button 
can  be  as  simple  as  a  normally  open  switch  con- 
nected  to  the  motor  controller.  Alternatively,  the 
carousel  control  may  include  a  transparent  touch 
pad  45,  as  shown  in  FIG.  4,  of  a  type  known  in  the 
art,  placed  over  the  face  of  the  display  40.  Such 
touch  pads  are  electronically  responsive  to  contact 
from  an  operator's  finger,  for  example.  The  touch 
pad  45  discriminates  between  contact  at  different 
locations  to  provide  a  control  signal  indication  of  a 
location  touched.  The  touch  pad  can  be  coordi- 
nated  with  the  display  so  that  a  certain  symbol  is 
displayed  behind  a  location  on  the  touch  pad 
which,  when  touched,  signifies  a  response  related 
to  the  corresponding  symbol. 

The  microcomputer  is  programmed  to  control 
carousel  movement  and  display  messages  accord- 
ing  to  signals  provided  by  the  motor  controller  30 
and  display  controller  42.  These  signals  include 
carousel  movement  information,  carousel  location 
information  and  job  status  information  generated  by 
the  button  44  or  touch  pad  45. 

With  reference  to  FIG.  6,  the  procedure  fol- 
lowed  in  preparation  for  and  execution  of  a  typical 
picking  operation  is  described  below. 

Prior  to  any  picking  jobs,  the  carousel  system 
has  been  prepared.  The  microcomputer  has  been 
programmed  with  standard  messages  which  are 
used  for  most  jobs.  The  bins  have  been  loaded  and 
information  about  the  contents  of  each  bin  or  shelf 
has  been  entered  or  has  been  determined  from 
previous  loading  and  picking  jobs. 

In  preparation  for  particular  picking  jobs  per- 
formed  by  an  operator,  information  about  the  jobs 
must  be  entered  into  the  microcomputer  31 
through  the  keyboard  32  or  some  other  data  trans- 
fer  means.  Typically,  this  information  includes  the 
quantity  of  items  to  be  loaded  into  or  picked  from 
each  bin  during  each  of  several  jobs  that  will  be 
performed.  Also,  special  messages  to  be  displayed 
for  each  position  of  the  carousel  and  any  other 
information  to  be  displayed  about  a  job  are  entered 

into  the  microcomputer. 
In  a  normal  picking  operation,  an  operator 

stands  at  a  picking  station  adjacent  the  carousel 
10.  The  operator  might  have  several  boxes  or  other 

5  containers  into  which  items  25  are  to  be  placed  for 
transportation  to  another  location.  The  carousel  10 
and  appurtenant  devices  described  above  are  en- 
ergized  and  the  operator  enters  into  the  microcom- 
puter  31  via  the  keyboard  32  a  job  number  or  other 

io  information  regarding  the  job  to  be  performed. 
The  operator  then  presses  the  button  44  on  the 

display  40  or  otherwise  indicates  commencement 
of  the  job  to  the  system.  Pushing  the  button  44 
sends  a  signal  to  the  microcomputer  31  that  the 

is  operator  is  ready  to  begin.  The  computer  deter- 
mines  which  shelf  23  holds  the  first  items  to  be 
picked  by  the  operator  for  the  job  which  was  en- 
tered  into  the  microcomputer.  The  microcomputer 
then  sends  a  "move"  signal  to  the  motor  controller 

20  30  and  to  the  display  controller  42.  The  motor 
controller  energizes  the  motor  14  to  move  the 
carousel  until  the  shelf  holding  the  first  items  to  be 
picked  is  in  front  of  the  picking  station.  Simulta- 
neously,  the  display  controller  42  causes  the  dis- 

25  play  40  to  show  a  message  46  for  the  operator. 
The  message  has  been  previously  programmed 
into  the  display  controller  through  the  microcom- 
puter  or  is  stored  in  the  microcomputer  and  re- 
trieved  by  the  display  controller  42.  The  message 

30  is  displayed  at  the  same  height  as  the  shelf  from 
which  the  first  items  are  to  be  picked.  The  mes- 
sage  46  shows,  for  example,  the  number  of  items 
to  be  picked,  an  arrow  pointing  to  the  shelf  and 
identification  of  which  bin  of  several  on  the  shelf 

35  contains  the  items  or  into  which  box  the  items  are 
to  be  placed  after  being  picked,  as  shown  in  FIG. 
2. 

The  operator  reads  the  display  board,  picks  the 
designated  quantity  of  items  from  the  specified  bin 

40  and  places  them  in  the  appropriate  box.  After  pick- 
ing,  the  operator  pushes  the  button  44  to  send  a 
"task  complete"  signal  to  the  microcomputer.  The 
microcomputer  sends  a  "move"  signal  to  the  motor 
controller  30  and  the  display  controller  42  to  pro- 

45  ceed  to  the  shelf  holding  the  next  item  and  display 
the  next  message.  An  error  message  can  be  dis- 
played  any  time  during  the  operation  that  a  fault 
occurs. 

In  some  cases,  several  shelves  on  a  single 
50  carrier  may  hold  items  to  be  picked.  In  such  a 

case,  the  messages  can  be  displayed  sequentially 
or  simultaneously.  If  they  are  displayed  sequen- 
tially,  the  operator  pushes  the  button  after  each 
pick  to  display  the  next  message.  If  the  messages 

55  are  displayed  simultaneously,  the  operator  pushes 
the  button  once  after  all  the  picks  from  that  carrier 
are  made.  The  motor  controller  30  would  not  move 
the  carousel  until  it  received  a  "move"  signal  in- 

4 
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dicating  that  all  picks  from  that  carrier  were  com- 
plete. 

Operation  continues  by  repeating  the  steps  de- 
scribed  above.  The  operator  can  indicate  comple- 
tion  of  the  job  by  pushing  the  button  44  after  the 
last  pick  or  entering  any  necessary  information  into 
the  microcomputer  31.  The  microcomputer  deter- 
mines  if  all  the  picks  for  that  job  have  been  per- 
formed.  If  they  have,  the  job  is  complete.  The 
carousel  is  then  ready  for  the  next  job  which  be- 
gins  with  the  operator  entering  the  next  job  num- 
ber,  pertinent  information  having  been  previously 
entered  into  the  microcomputer.  A  loading  job 
would  proceed  in  similar  fashion  to  a  picking  job 
except  that  the  messages  would  be  adapted  to 
specify  items  to  be  loaded  and  the  operator  would 
remove  the  items  from  designated  containers  and 
load  them  into  the  bins  or  shelves. 

If  items  are  to  be  picked  from  two  adjacent 
carriers  with  the  display  40  in  between,  an  arrow 
can  point  toward  each  shelf.  If  items  are  to  be 
picked  from  one  carousel  and  loaded  to  an  adja- 
cent  carousel,  a  first  arrow  and  message  can  in- 
dicate  the  pick  and  a  second  arrow  and  message 
can  indicate  the  load. 

The  button  44  can  be  replaced  or  supplemen- 
ted  by  the  transparent  touch  pad  45.  After  complet- 
ing  the  picking  operation,  the  operator  can  then 
touch  the  pad  45  directly  where  the  message  is 
displayed  to  show  completion  of  the  task.  This  is 
especially  beneficial  when  several  messages  are 
displayed  simultaneously.  The  indication  by  the 
operator  will  be  specific  as  to  which  task  has  been 
completed.  Further,  when  other  messages  such  as 
fault  displays  or  messages  interrupting  the  job  are 
shown,  the  operator  can  acknowledge  the  message 
by  touching  the  pad  in  front  of  the  message.  The 
display  can  then  show  further  information  or,  if 
appropriate,  the  carousel  can  continue  operation. 
The  touch  pad  45  can  also  be  used  to  program  the 
microcomputer  31  directly  or  to  modify  program- 
ming  during  a  job,  thereby  eliminating  the  need  for 
the  operator  to  leave  the  picking  station  to  enter 
information  into  the  microcomputer. 

When  the  display  having  modules  is  used  as 
shown  in  FIG.  5,  the  operation  is  similar  except  that 
the  height  of  the  symbols  displayed  is  more  limit- 
ed.  However,  so  long  as  the  modules  are  posi- 
tioned  to  correspond  with  the  spacing  of  the  shelf 
supports,  a  message  can  be  displayed  at  the  same 
height  as  the  shelf  to  which  it  applies  thereby 
clearly  indicating  the  location  of  the  pick  or  load 
when  the  shelves  are  adjustable. 

The  present  disclosure  describes  several  em- 
bodiments  of  the  invention,  however,  the  invention 
is  not  limited  to  these  embodiments.  Other  vari- 
ations  are  contemplated  to  be  within  the  spirit  and 
scope  of  the  invention  and  appended  claims. 

Claims 

1.  A  carousel  system  for  delivering  items  to  a 
loading  or  picking  station  and  communicating 

5  information  to  an  operator,  comprising: 
at  least  one  horizontally  movable  carousel 

having  a  plurality  of  vertically  spaced  shelves 
for  storing  and  delivering  items  to  a  specific 
location; 

io  a  visible  display  including  an  array  of  reg- 
ularly  spaced,  lightable  elements  positioned 
adjacent  the  carousel  and  substantially  span- 
ning  the  vertical  height  of  the  carousel;  and 

means  to  operate  the  display  responsive 
is  to  an  operating  condition  of  the  horizontal  car- 

ousel  such  that  loading  or  picking  information 
regarding  a  selected  shelf  is  displayed  sub- 
stantially  horizontally  aligned  with  and  adjacent 
that  shelf. 

20 
2.  A  carousel  system  according  to  claim  1,  fur- 

ther  comprising  at  least  one  bin  on  each  shelf. 

3.  A  carousel  system  according  to  claim  1, 
25  wherein  the  shelves  are  vertically  adjustable. 

4.  A  carousel  system  according  to  claim  3, 
wherein  the  display  includes  a  plurality  of 
modules  of  regularly  spaced,  lightable  ele- 

30  ments,  the  modules  being  vertically  spaced  at 
a  distance  substantially  equal  to  the  minimum 
spacing  between  the  shelves. 

5.  A  carousel  system  according  to  claim  1, 
35  wherein  the  lightable  elements  are  light  emit- 

ting  diodes. 

6.  A  carousel  system  according  to  claim  1, 
wherein  the  lightable  elements  are  liquid  cry- 

40  stal  displays. 

7.  A  carousel  system  according  to  claim  1, 
wherein  the  lightable  elements  are  incandes- 
cent  lamps. 

45 
8.  A  carousel  system  according  to  claim  1, 

wherein  the  lightable  elements  are  reflective 
disks. 

50  9.  A  carousel  system  according  to  claim  1, 
wherein  the  lightable  elements  are  magnetic 
dots. 

10.  A  carousel  system  according  to  claim  1, 
55  wherein  the  display  is  an  uninterrupted  array  of 

regularly  spaced,  lightable  elements. 

5 
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11.  A  carousel  system  according  to  claim  1, 
wherein  the  display  includes  a  plurality  of  verti- 
cally  spaced  modules  of  regularly  spaced,  ligh- 
table  elements. 

12.  A  carousel  system  according  to  claim  11, 
wherein  the  modules  are  vertically  spaced  at  a 
distance  substantially  equal  to  the  minimum 
spacing  between  the  shelves. 

13.  A  carousel  system  according  to  claim  1, 
wherein  the  display  is  capable  of  displaying 
graphic  symbols. 

14.  A  carousel  system  according  to  claim  1, 
wherein  the  display  is  capable  of  displaying 
any  alphanumeric  character. 

15.  A  carousel  system  according  to  claim  1, 
wherein  the  display  is  in  multiple  colors. 

16.  A  carousel  system  according  to  claim  1,  fur- 
ther  comprising  means  to  determine  the  posi- 
tion  of  the  carousel  operatively  connected  to 
the  display  operating  means. 

17.  A  carousel  system  according  to  claim  16, 
wherein  the  position  determining  means  is 
connected  to  a  microcomputer  which  controls 
movement  of  the  carousel. 

18.  A  carousel  system  according  to  claim  16, 
wherein  the  display  operating  means  is  re- 
sponsive  to  the  position  of  the  carousel. 

19.  A  carousel  system  according  to  claim  1,  fur- 
ther  comprising  means  to  control  the  carousel 
responsive  to  operator  input. 

20.  A  carousel  system  according  to  claim  19, 
wherein  the  operator  responsive  means  con- 
trols  movement  of  the  carousel. 

21.  A  carousel  system  according  to  claim  19, 
wherein  the  means  responsive  to  operator  in- 
put  is  at  least  one  button  pushed  at  the  com- 
pletion  of  a  picking  or  loading  operation. 

22.  A  carousel  system  according  to  claim  19, 
wherein  the  means  responsive  to  operator  in- 
put  is  a  keyboard. 

23.  A  carousel  system  according  to  claim  19, 
wherein  the  means  responsive  to  operator  in- 
put  is  a  transparent  touch  pad  over  a  face  of 
the  display. 

24.  A  carousel  system  for  delivering  items  to  a 
loading  or  picking  station  and  communicating 
information  to  an  operator,  comprising: 

a  horizontally  movable  carousel  having  a 
5  plurality  of  vertically  adjustable,  vertically 

spaced  shelves  for  storing  and  delivering  items 
to  a  specific  location; 

a  visible  display  including  an  array  of  reg- 
ularly  spaced,  lightable  elements  positioned 

io  adjacent  the  carousel  and  substantially  span- 
ning  the  vertical  height  of  the  carousel; 

means  to  operate  the  display  responsive 
to  an  operating  condition  of  the  horizontal  car- 
ousel  such  that  loading  or  picking  information 

is  regarding  a  selected  shelf  is  displayed  sub- 
stantially  horizontally  aligned  with  and  adjacent 
that  shelf;  and 

means  to  determine  the  position  of  the 
carousel  operatively  connected  to  the  display 

20  operating  means  so  that  the  display  operating 
means  is  responsive  to  the  position  of  the 
carousel. 

25.  A  carousel  system  for  delivering  items  to  a 
25  loading  or  picking  station  and  communicating 

information  to  an  operator,  comprising: 
a  horizontally  movable  carousel  having  a 

plurality  of  vertically  adjustable,  vertically 
spaced  shelves  for  storing  and  delivering  items 

30  to  a  specific  location; 
a  visible  display  including  a  plurality  of 

modules  of  regularly  spaced,  lightable  ele- 
ments  capable  of  displaying  graphic  symbols 
and  positioned  adjacent  the  carousel  and  sub- 

35  stantially  spanning  the  vertical  height  of  the 
carousel,  the  modules  being  vertically  spaced 
at  a  distance  substantially  equal  to  the  mini- 
mum  spacing  between  the  shelves; 

means  to  operate  the  display  responsive 
40  to  an  operating  condition  of  the  horizontal  car- 

ousel  such  that  loading  or  picking  information 
regarding  a  selected  shelf  is  displayed  sub- 
stantially  horizontally  aligned  with  and  adjacent 
that  shelf; 

45  means  to  control  the  carousel  including  a 
switch  tripped  by  the  operator  at  the  comple- 
tion  of  a  picking  or  loading  operation. 

means  to  determine  the  position  of  the 
carousel  operatively  connected  to  the  display 

50  operating  means  so  that  the  display  operating 
means  is  responsive  to  the  position  of  the 
carousel. 

6 
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