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Description 

This  invention  relates  to  improvements  in  pallet 
conveyor  production  line  systems  including  pallets 
that  have  support  members  that  are  adjustable  for 
carrying  workpieces  of  different  dimensions,  and 
particularly  to  a  pallet  that  is  adapted  to  carry 
different  sized  workpieces  and  apparatus  and 
methods  for  the  automatic  adjustment  of  the  dis- 
tance  between  support  members  of  such  pallets. 

Pallet  conveyor  systems  are  used  in  automatic 
production  lines  where  workpieces  are  to  be  sub- 
jected  to  a  sequence  of  operations  at  successive 
workstations.  A  workpiece  that  is  to  be  assembled, 
machined,  or  operated  on  is  placed  on  support 
members  that  are  mounted  on  a  pallet.  The  pallet 
is  set  upon  a  moving  conveyor  belt  that  will  ad- 
vance  the  pallet  and  the  workpiece  to  a  series  of 
workstations  that  perform  the  sequence  of  desired 
operations  to  complete  the  production  cycle.  A 
plurality  of  pallets  carrying  a  like  plurality  of  work- 
pieces  are  typically  used. 

The  pallets  are  frictionally  driven  by  the  con- 
veyor.  As  a  workpiece  is  brought  to  a  workstation, 
the  pallet  is  stopped  and  the  workstation  operation 
is  performed.  While  stopped,  the  pallet  may  con- 
tinue  to  rest  on  the  moving  conveyor  in  sliding 
contact,  or  may  be  lifted  off  the  moving  conveyor 
belt.  Depending  on  the  desired  operation,  the  work- 
piece  may  be  worked  upon  while  resting  on  the 
support  members  of  the  pallet,  or  it  may  be  re- 
moved  from  the  support  members,  worked  upon, 
and  then  returned  to  the  support  members.  At  the 
conclusion  of  the  operation,  the  pallet  is  released 
or  placed  back  on  the  belt  to  advance  to  the  next 
workstation.  The  pallets  thus  move  asynchronously, 
i.e.,  pallets  upstream  of  a  stopped  pallet  will  ad- 
vance  until  they  are  stopped  behind  a  stopped 
pallet  while  the  conveyor  continues  to  advance, 
individually  or  in  sets  or  groups,  and  accumulate  in 
order  to  wait  their  turn  at  the  workstation.  Alter- 
nately,  the  pallets  may  move  synchronously  with 
respect  to  one  another. 

Pallet  conveyor  production  lines  are  adapted 
for  performing  the  same  operations  on  workpieces 
that  belong  to  the  same  family  of  workpieces  and 
require  the  same  machining  operations,  even 
though  the  workpieces  may  differ  in  certain  dimen- 
sions.  It  is  known  to  provide  the  workstations  with 
automatic  adjustment  devices  that  can  receive  wor- 
kpieces  of  different  dimensions  and  adjust  for  the 
differences  in  order  to  perform  properly  the  desired 
operation.  However,  to  maximize  efficiency  of  pro- 
duction,  workpieces  are  usually  grouped  and  pro- 
cessed  in  sets  according  to  the  uniformity  of  cer- 
tain  dimensions.  This  minimizes  the  amount  of 
changing-time  and  thus  increases  the  rate  of 
through-put  of  finished  parts. 

One  of  the  problems  with  conventional  pallet 
conveyor  systems  is  that  the  support  members  on 
the  pallets  are  manually  adjusted  for  the  dimen- 
sions  of  the  particular  workpieces  for  the  produc- 

5  tion  cycle.  Conventional  pallets  have  mechanical 
connecting  links  or  fasteners  that  must  be  manually 
loosened  so  that  the  support  members  can  be 
moved,  and  then  refastened  to  secure  the  work- 
piece  support  members  to  the  pallet  in  the  proper 

io  location  to  support  a  workpiece.  Thus,  to  change 
production  from  a  set  of  workpieces  having  one 
uniform  dimension  to  another,  either  the  pallets 
must  be  adjusted  while  the  pallets  are  advancing 
on  the  conveyor  line  or  while  pulled  off  the  con- 

75  veyor  line.  Alternately,  the  pallets  may  be  replaced 
with  a  second  set  of  pallets  that  are  pre-adjusted 
for  the  dimensions  of  the  next  set  of  workpieces. 
Consequently,  changing  from  one  set  of  work- 
pieces  to  another  requires  a  significant  slowdown 

20  or  down-time  in  production. 
Another  problem  with  conventional  production 

lines  is  that  the  manual  adjustment  procedure  al- 
lows  for  error  in  the  settings  used  from  one  pallet 
to  the  next.  Consequently,  the  workpieces  are  not 

25  always  properly  or  uniformly  carried  during  the 
production  cycle,  which  may  result  in  differences  in 
the  quality  of  the  finished  products. 

Summary  of  the  Invention 
30 

It  is  therefore  an  object  of  this  invention  to 
increase  the  efficiency  of  pallet  conveyor  produc- 
tion  lines  by  rapidly  and  accurately  adjusting  the 
workpiece  support  members  to  the  dimensions  of 

35  the  workpiece  to  be  carried.  It  also  is  an  object  to 
provide  for  substantially  the  same  spacing  for  the 
support  members  of  pallets  that  are  to  carry  work- 
pieces  of  a  set  or  group  having  certain  uniform 
dimensions. 

40  It  is  another  object  of  this  invention  to  provide 
an  in-line  support  member  adjustment  apparatus 
and  method  that  will  not  slow  or  interrupt  produc- 
tion  for  workpiece  change-over. 

It  is  another  object  of  this  invention  to  provide 
45  a  pallet  with  a  locking  means  having  a  release 

mechanism  that  can  be  used  to  lock  support  mem- 
bers  in  place  and  easily  unlocked  to  permit  move- 
ment  of  the  support  members. 

It  is  another  object  of  this  invention  to  provide 
50  a  pallet  with  adjustable  support  members  mounted 

on  a  guide  wherein  the  support  members  are  held 
securely  in  place  against  the  pallet  by  the  guide 
and  wherein  the  guide  can  be  temporarily  moved 
away  from  the  pallet  to  permit  movement  of  the 

55  support  members  therealong. 
It  is  another  object  of  this  invention  to  provide 

a  pallet  with  adjustable  support  members  mounted 
on  a  guide  and  to  provide  a  positioning  unit  for 
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engaging  the  pallet  to  translate  the  support  mem- 
bers  to  their  desired  locations. 

It  is  a  further  object  to  determine  the  location 
of  the  support  members  relative  to  a  predeter- 
mined  location  and,  if  necessary,  to  move  the  sup- 
port  members  to  the  desired  locations  for  a  se- 
lected  workpiece. 

Document  EP-0348715  discloses  an  apparatus 
for  automatically  adjusting  the  distance  between 
two  support  members  for  carrying  workpieces  of 
different  dimensions.  The  support  members  are 
mounted  on  guides  that  are  fitted  to  pallets  that 
travel  on  conveyor  transport  systems  for  automatic 
production  assembly  lines.  The  support  members 
have  locking  means  that  frictionally  secure  the  sup- 
port  members  in  place  on  the  pallet  and  can  be 
unlocked  for  movement  along  the  guide. 

The  pallet  disclosed  in  the  above  document 
comprises  a  plate  having  a  first  surface  and  a 
second  surface;  an  elongated  guide  member;  and 
first  and  second  support  members  for  supporting 
the  selected  workpiece,  said  first  and  second  sup- 
port  members  being  mounted  for  movement  along 
said  guide  member. 

According  to  this  invention  instead,  the  above 
pallet  is  further  characterised  in  that:  said  guide 
member  is  releasably  secured  to  said  pallet  to 
secure  said  support  members  at  said  selected  di- 
mensions;  and  each  of  said  first  and  second  sup- 
port  members  has  a  first  bearing  surface  for  con- 
tacting  the  first  surface  of  the  pallet  and  a  second 
bearing  surface  so  that  the  second  bearing  surface 
is  disposed  between  said  releasable  guide  member 
and  the  first  surface  of  the  pallet  and  the  first 
bearing  surface  is  disposed  proximate  to  the  first 
pallet  surface;  and  in  that  the  pallet  further  com- 
prises  means  for  releasably  securing  the  guide 
member  to  said  pallet,  comprising  first  means  for 
exerting  a  first  force  to  urge  the  first  bearing  sur- 
face  of  the  support  members  in  contact  with  the 
first  pallet  surface  to  secure  frictionally  the  support 
members  to  the  pallet;  said  means  for  releasably 
securing  the  guide  members  to  the  pallet  further 
comprising  second  means  for  exerting  a  second 
force  applied  to  counteract  the  first  force  to  trans- 
late  the  first  and  second  bearing  surfaces  relative 
to  the  guide  member  and  the  first  surface  of  the 
pallet. 

In  one  embodiment,  each  support  member 
may  have  an  associated  releasable  securing 
means,  which  may  be  secured  to  the  support 
member  or  to  the  pallet.  In  a  preferred  embodi- 
ment,  the  pallet  may  have  one  or  more  releasably 
securing  means  in  fixed  locations  for  locking  and 
unlocking  one  or  more  support  members. 

In  one  embodiment,  the  guide  is  configured 
with  a  contacting  surface  extending  along  the 
length  of  the  guide  and  the  first  and  second  sup- 

port  members  are  adapted  to  be  mounted  on  the 
guide  so  that  a  portion  of  each  of  the  first  and 
second  support  members  is  disposed  between  the 
guide  contacting  surface  and  the  pallet.  The  guide 

5  contacting  surface  may  be  flat,  concave,  convex  or 
any  other  appropriate  configuration.  In  this  embodi- 
ment,  the  means  for  releasably  securing  the  first 
and  second  support  members  to  the  pallet  or  guide 
includes  a  spring  member  connecting  the  pallet 

io  and  the  guide.  The  spring  member  has  a  preselec- 
ted  biasing  force  for  urging  the  guide  toward  the 
pallet  so  that  the  guide  contacting  surface  contacts 
portions  of  the  first  and  second  support  members 
to  hold  frictionally  the  first  and  second  support 

is  members  in  place  on  and  to  the  pallet  in  the  first 
condition.  More  than  one  spring  member  located  at 
different  positions  along  the  guide  may  be  used. 

In  a  preferred  embodiment,  the  guide  is  config- 
ured  with  an  elongated  smooth  plow  extending  out 

20  from  and  along  the  length  of  the  guide  and  the  first 
and  second  support  members  are  adapted  to  be 
mounted  on  the  guide  so  that  the  guide  plow 
extends  at  least  partially  over  a  portion  of  the  first 
and  second  support  members.  The  biasing  force 

25  exerted  by  the  spring  member  may  be  adjusted. 
The  means  for  releasably  securing  the  support 

members  also  is  adapted  to  have  an  unloaded 
condition  wherein  an  external  force  acting  on  the 
spring  member  in  opposition  to  the  biasing  force 

30  reduces  the  frictional  forces  holding  the  support 
members  in  place  so  that  the  support  members 
may  be  moved  along  the  guide  and  pallet  manually 
or  by  an  automatic  positioning  unit.  This  external 
force  thus  places  the  pallet  in  the  second  condition 

35  so  long  as  the  force  is  maintained. 
A  preferred  embodiment  of  the  spring  member 

includes  a  pin,  a  cap  and  a  spring  wherein  the  pin 
passes  through  an  aperture  in  the  pallet  surface, 
one  end  of  the  pin  is  secured  to  the  guide.  The 

40  other  end  of  the  pin  extends  through  the  pallet 
aperture  beyond  the  other  side,  the  spring  is  moun- 
ted  over  the  pin  on  the  other  side  of  the  pallet  and 
the  cap  is  secured  to  the  pin  so  that  the  spring  is 
in  compression  between  the  cap  and  the  pallet 

45  surface  and  the  guide  is  biased  towards  the  pallet. 
In  a  more  preferred  embodiment,  the  pallet  has 

a  plate  surface,  the  elongated  guide  has  a  T- 
shaped  cross  section  having  a  top  cross  member 
and  a  stem  base  and  is  arranged  with  the  stem 

50  portion  proximate  to  the  top  surface  of  the  pallet 
plate  surface  and  the  cross  member  is  adapted 
contact  a  portion  of  each  support  member.  The 
releasably  securing  means  includes  a  pin  passing 
through  an  aperture  in  the  pallet  plate  having  one 

55  end  attached  to  the  stem  of  the  T  and  the  other 
end  extending  out  the  other  side  of  the  pallet 
surface  plate,  and  the  spring  member  is  mounted 
over  the  pin  on  the  other  side  of  the  pallet  plate 
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surface  and  restrained  between  the  pallet  surface 
plate  and  a  cap  that  is  secured  to  the  end  of  the 
pin.  Each  of  the  support  members  has  a  cor- 
responding  receptacle  or  aperture,  preferably  T- 
shaped,  adapted  to  receive  a  length  of  the  guide 
cross  member  and  to  slide  along  the  guide.  Thus, 
the  spring  member  exerts  a  biasing  force  which 
causes  the  cross  member  of  the  T  to  contact 
portions  of  the  support  members  to  urge  the  sup- 
port  members  against  the  pallet  surface.  The  sup- 
port  members  may  be  provided  with  an  opening  or 
a  slot  so  that  the  support  members  can  be  moved 
along  the  the  guide  and  will  thus  not  be  stopped  by 
the  releasably  securing  means  for  holding  the 
guide  to  the  pallet. 

Another  embodiment  of  the  invention  includes 
a  release  means  for  placing  the  pallet  in  the  sec- 
ond  condition  so  that  the  support  members  can  be 
translated  to  desired  positions.  In  one  embodiment, 
the  release  means  includes  means  for  applying  an 
external  force  to  the  means  for  releasably  securing 
the  first  and  second  support  members  so  that  the 
support  members  may  be  translated.  In  an  embodi- 
ment  wherein  the  releasably  securing  means  is  a 
spring  or  resilient  means,  the  release  means  pref- 
erably  includes  an  actuator  or  air  cylinder  or  the 
like  adapted  for  contacting  the  spring  means  in 
opposition  to  the  biasing  force  to  reduce  the  forces 
locking  the  support  member  in  place.  More  prefer- 
ably,  the  release  means  includes  a  pushrod  adapt- 
ed  to  contact  and  push  the  cap  or  pin  connected  to 
the  stem  of  a  T-shaped  guide  with  sufficient  force 
to  counteract  the  spring  biasing  force  and  option- 
ally  to  overcome  that  force  and  move  the  guide 
relative  to  the  pallet  surface. 

In  accordance  with  another  embodiment  of  this 
invention,  there  is  provided  a  system  for  the  auto- 
matic  adjustment  of  the  distance  between  two  wor- 
kpiece  support  members  of  pallets  to  adjust  for  the 
different  dimensions  of  the  workpieces  to  be  op- 
erated  on  by  a  given  pallet  conveyor  production 
line.  In  this  aspect,  the  invention  concerns  a  pallet 
having  support  members  and  a  first  condition  and  a 
second  condition  as  described  above  and  a  posi- 
tioning  unit  for  translating  the  support  members 
when  the  pallet  is  in  the  second  condition.  The 
positioning  unit  may  include  and  control  operation 
of  the  release  means  for  placing  the  pallet  in  the 
second  condition. 

Preferably,  the  positioning  unit  includes  one 
means  for  translating  for  each  support  member  on 
the  pallet.  In  one  embodiment  of  the  positioning 
unit,  the  means  for  translating  includes  means  for 
contacting  the  support  members  and  moving  the 
support  members  when  the  pallet  is  in  the  second 
condition  to  desired  locations  for  a  selected  work- 
piece  to  be  supported  by  the  support  members. 
One  embodiment  of  the  contacting  means  includes 

an  extendable  sleeve  or  pushrod  having  a  contact- 
ing  surface  for  contacting  a  support  member.  In 
this  embodiment,  each  contacting  surface  may  be 
adapted  to  interconnect  temporarily  with  its  asso- 

5  ciated  support  member  so  that,  after  contact  is 
made,  the  pushrod  can  be  further  moved  in  either 
direction  to  place  and  release  the  support  member 
at  the  desired  location. 

In  another  embodiment  of  the  positioning  unit, 
io  the  contacting  means  includes  a  first  pair  of  push- 

rods  having  a  range  of  motion  including  a  rest 
position  and  a  fully  extended  position  that  are 
adapted  to  extend  from  their  rest  positions  to  their 
fully  extended  positions  thereby  to  move  the  first 

is  and  second  support  members,  in  the  second  con- 
dition,  from  their  positions  on  the  pallet  to  a  refer- 
ence  location  associated  with  the  fully  extended 
positions,  and  a  second  pair  of  pushrods  having  a 
range  of  motion  including  a  rest  position  corre- 

20  sponding  to  the  reference  location  and  a  fully  ex- 
tended  position  corresponding  to  the  rest  positions 
of  the  first  pair  of  pushrods,  the  second  pair  of 
pushrods  being  adapted  to  move  from  their  rest 
positions  at  the  reference  location  to  contact  and 

25  move  the  first  and  second  support  members  to 
their  respective  desired  locations.  Each  pair  of 
pushrods  may  move  in  the  same  direction  or  in  an 
opposite  direction  and  the  respective  first  and  sec- 
ond  pairs  have  opposite  motions.  For  example,  the 

30  first  pair  of  pushrods  may  be  configured  to  move 
the  first  and  second  support  members  inwardly 
towards  each  other  to  their  innermost  positions  and 
the  second  pair  of  pushrods  move  the  support 
members  apart  to  their  desired  locations.  The  sec- 

35  ond  pair  of  pushrods  may  be  precisely  controlled 
by  for  example,  a  precision  actuator  that  moves  the 
pushrods  directly  to  locations  that  move  and  place 
the  support  members  at  their  precise  desired  loca- 
tions.  For  another  example,  the  advance  of  the 

40  second  pair  of  pushrods  may  be  halted  by  a  pair  of 
arresting  blocks,  fixed  in  place  on  a  ruled  guide  at 
positions  that  will  leave  the  support  members  at 
their  desired  locations.  The  location  of  the  arresting 
blocks  on  the  ruler  may  be  manually  set  by  an 

45  operator,  or  controlled  automatically  by  a  precisely 
controlled  motor. 

Optionally,  the  positioning  unit  includes  control 
means  for  actuating  the  release  means  to  place  the 
pallet  in  the  second  condition  for  moving  the  sup- 

50  port  members  and  again  to  return  the  pallet  to  the 
first  condition  after  an  adjustment  is  made.  The 
control  means  may  be  operated  either  before  the 
support  members  are  contacted  or  before  the 
members  are  moved. 

55  In  a  preferred  embodiment,  the  means  for 
translating  includes  (1)  means  for  contacting  the 
support  members  (2)  means  for  determining  wheth- 
er  or  not  the  support  members  are  in  the  desired 
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locations  for  the  selected  workpiece,  and  (3)  means 
for  moving  the  support  members  relative  to  each 
other  to  the  desired  locations  for  the  selected  work- 
piece.  In  this  embodiment,  the  means  for  contact- 
ing  may  be  an  extendable  sleeve  or  pushrod  hav- 
ing  a  contacting  surface  adapted  to  interconnect 
temporarily  with  its  associated  support  member 
where  it  stops.  The  pushrod  is  connected  to  a 
linear  measurement  transducer  such  as  a  poten- 
tiometer. 

In  operation  the  pushrod  is  moved  from  an 
initial  rest  position  until  the  contacting  surface  con- 
tacts  a  support  member.  The  distance  travelled  is 
measured  by  the  potentiometer  which  provides  a 
signal  corresponding  to  the  location  of  the  pushrod 
and,  hence,  the  support  member.  The  detected 
location  is  compared  to  the  desired  location.  If  a 
support  member  needs  to  be  moved,  the  asso- 
ciated  contacting  surface  is  adapted  to  engage  the 
support  member  and  the  pushrod  is  moved  to 
move  the  support  member  to  the  desired  location 
where  the  support  member  is  released. 

Another  embodiment  of  the  translating  means 
includes  (1)  means  for  contacting  the  support 
members,  (2)  means  for  determining  whether  or 
not  the  support  members  are  in  the  desired  loca- 
tions  for  the  selected  workpiece,  and  (3)  means  for 
moving  one  or  more  of  the  support  members  to  the 
desired  locations  in  response  to  the  determination 
made  by  a  determining  means.  One  embodiment 
of  the  determining  means  comprises  a  micropro- 
cessor  device  for  comparing  a  signal  correspond- 
ing  to  a  measured  distance  or  location  of  a  support 
members  to  a  desired  location  for  a  selected  work- 
piece  and  indicating  whether  or  not  support  mem- 
ber  must  be  moved  and  if  so,  to  where. 

In  this  embodiment,  the  moving  means  in- 
cludes  (1)  reset  means  for  translating  the  support 
members  to  respective  reset  or  reference  locations 
at  predetermined  locations  on  the  pallet  guide,  for 
example,  at  one  end  of  the  extreme  ranges  of 
motion  of  the  support  members  such  as  the  inner- 
most  position  for  the  first  and  second  support 
members,  and  (2)  locating  means  for  translating 
the  support  members  from  their  reset  or  reference 
locations  to  the  desired  locations  for  the  selected 
workpiece.  Preferably,  the  contacting  means  and 
the  reset  means  may  be  the  same  element,  for 
example,  a  pushrod  having  a  contacting  surface.  In 
this  embodiment,  the  locating  means  are  precisely 
controlled  to  translate  the  support  members  in- 
dependently  to  any  of  an  infinite  number  of  posi- 
tions  within  their  extreme  ranges  of  travel.  In  con- 
trast,  the  pushrod  for  contacting  the  support  mem- 
ber  and  moving  them  to  the  reference  locations 
innermost  positions  need  not  be  precision  con- 
trolled  so  long  as  contact  is  initially  made  while  the 
pallet  is  in  the  first  condition. 

Also  included  in  the  system  of  the  invention  is 
a  means  for  moving  the  pallet  and  positioning  unit 
into  and  out  of  engagement  so  that  when  the  pallet 
and  positioning  unit  are  in  engagement,  the  means 

5  for  releasably  securing  the  support  members  and 
the  release  means  may  become  engaged  whereby 
the  pallet  is  placed  in  the  second  condition  so  that 
the  means  for  translating  can  translate  one  or  both 
of  the  first  and  second  support  members  along  the 

io  guide  relative  to  one  another  to  the  selected  or 
desired  locations,  and  so  that  when  the  pallet  and 
the  positioning  unit  are  out  of  engagement  the 
means  for  releasably  securing  and  the  release 
means  may  be  disengaged  whereby  the  first  and 

is  second  support  members  are  maintained  in  the 
first  condition  in  a  fixed  position  relative  to  one 
another  and  the  guide  on  the  pallet. 

For  example,  an  engagement  device  may  be 
provided  which  is  a  lifting  means  for  raising  and 

20  lowering  the  pallet  between  a  lower  position  resting 
on  the  conveyor  of  the  conveyor  line  and  a  higher 
position  above  the  conveyor  line.  The  higher  posi- 
tion  is  adapted  to  bring  the  pallet  into  contact  with 
the  positioning  unit  as  described  herein.  For  an- 

25  other  example,  the  engagement  device  may  lower 
the  positioning  unit  onto  a  pallet.  For  another  exam- 
ple,  the  engagement  device  may  move  the  posi- 
tioning  unit  and  the  pallet  horizontally  relative  to 
each  other.  In  these  embodiments,  the  release 

30  means  may  be  a  part  of  the  lifting  means,  a  part  of 
the  positioning  unit,  or  a  separate  element  dis- 
posed  proximate  to  the  pallet  during  the  time  the 
pallet  and  positioning  unit  are  engaged. 

In  an  alternate  embodiment  of  the  positioning 
35  unit,  the  contacting  means  includes  a  movable  car- 

riage  that  is  adapted  for  engaging  and  interconnec- 
ting  with  a  support  member,  and  a  drive  means  for 
translating  the  carriage  so  that  when  the  pallet  and 
positioning  unit  are  interconnected  and  the  pallet 

40  support  members  are  in  the  second  condition, 
movement  of  the  carriage  will  move  the  support 
member  of  the  pallet  along  the  guide  accordingly. 
In  a  preferred  embodiment,  the  carriage  has  a 
bushing  that  is  adapted  to  interconnect  with  a  pin 

45  protruding  from  a  support  member. 
In  an  alternate  embodiment,  the  positioning  unit 

comprises  one  releasing  means,  carriage,  and 
bushing  means  for  each  support  member  so  that 
when  the  pallet  and  positioning  unit  are  engaged, 

50  each  support  member  is  released  and  engaged  by 
a  corresponding  bushing  and  the  support  members 
can  be  adjusted  simultaneously  or  independently. 

The  positioning  unit  may  comprise  only  one 
carriage  and  bushing  so  that  only  one  support 

55  member  is  moved  at  a  time.  In  this  embodiment, 
moving  more  than  one  support  member  would  re- 
quire  multiple  cycles  under  the  positioning  unit. 
Alternately,  the  positioning  unit  may  have  one  car- 

5 
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riage,  the  carriage  having  two  bushings  that  are 
spaced  apart,  whereby  one  support  member  is 
engaged  and  adjusted  by  one  bushing  and  the 
other  support  member  is  engaged  and  adjusted  by 
the  other  bushing. 

In  operation,  adjustment  of  the  support  mem- 
bers  in  accordance  with  one  embodiment  of  the 
invention  is  carried  oat  as  follows.  The  positioning 
unit  including  contacting  means,  determining 
means  and  moving  means  is  placed  at  a  conve- 
nient  location,  preferably  in-line  with  the  production 
line,  more  preferably  prior  to  where  the  workpiece 
is  first  placed  on  the  pallet.  The  pallet  is  advanced 
below  the  positioning  unit  and  raised  from  its  lower 
position  to  the  higher  position  by  a  lifting  means 
such  as  an  air  cylinder. 

When  the  pallet  is  in  position  the  contacting 
means  of  the  positioning  unit  makes  contact  with 
the  support  members.  The  determining  means  de- 
termines  the  locations  of  the  support  members  and 
compares  them  to  the  desired  locations  for  the 
selected  workpiece  to  be  supported  by  the  pallet.  If 
the  determined  locations  match  the  desired  loca- 
tions,  no  change  is  made  to  the  pallet  support 
members  and  the  pallet  is  lowered  or  returned  to 
the  conveyor  and  advanced  to  receive  the  selected 
workpiece.  If  the  determined  locations  do  not 
match  the  desired  locations,  then  the  release 
means  engages  the  means  for  releasably  securing 
the  support  members  thereby  placing  the  pallet  in 
the  second  condition.  The  moving  means  then  con- 
tacts  one  or  more  of  the  support  member  to  be 
moved  and  translates  them  to  the  desired  loca- 
tions.  Alternately,  the  release  means  could  be  ac- 
tivated  as  soon  as  contact  is  made  or  before  con- 
tact  is  made  so  long  as  contact  will  not  translate 
the  support  members. 

In  the  embodiment  wherein  the  contacting 
means  includes  a  pushrod  and  the  moving  means 
includes  a  reset  means  (which  is  the  pushrod)  and 
a  locating  means,  each  pushrod  is  first  translated 
to  contact  its  associated  support  member.  If  the 
support  members  are  not  at  the  desired  locations, 
then  the  release  means  is  actuated  to  place  the 
pallet  in  the  second  condition  and  the  pushrods  are 
further  translated  to  translate  the  support  members 
to  their  respective  reset  or  reference  locations  and 
then  fully  retracted  to  their  rest  positions,  i.e.,  the 
outermost  locations  in  their  range  of  motion.  The 
locating  means  are  then  actuated  to  translate  the 
support  members  to  the  desired  locations.  There- 
after,  pallet  is  returned  to  the  first  condition  and  the 
conveyor  line  to  receive  the  selected  workpiece. 

The  embodiment  of  the  positioning  unit  having 
a  carriage  for  engaging  and  interconnecting  with  a 
support  member  operates  as  follows.  At  about  the 
same  time  (or  before  or  after)  the  pallet  is  brought 
into  contact  with  the  positioning  unit,  the  carriage  of 

the  positioning  unit  makes  contact  with  and  en- 
gages  a  portion  of  the  support  member,  thereby 
interconnecting  the  positioning  unit  carriage  and 
the  support  member  of  the  pallet.  The  release 

5  means  is  actuated  to  place  the  pallet  in  the  second 
condition  and  the  drive  means  of  the  positioning 
unit  is  then  actuated  to  move  the  carriage,  and 
hence,  the  support  member,  to  the  position  asso- 
ciated  with  the  particular  dimensions  for  the  work- 

io  piece  that  is  to  be  placed  on  the  pallet.  Once  the 
support  member  is  in  the  proper  location,  the  drive 
means  is  stopped  and  the  pallet  is  lowered.  The 
carriage  and  the  support  members  and  the  release 
means  respectively  disengage.  The  pallet  is  thus 

is  placed  in  the  first  condition  and  lowered  to  the 
conveyor. 

The  positioning  unit  drive  means  for  moving 
the  support  members  to  the  desired  locations  may 
comprise  a  motor,  preferably  a  stepper  motor,  that 

20  can  rotate  a  screw  mechanism  with  precise  control 
to  advance  or  retract  a  member  such  as  an  arm,  a 
pushrod  (or  sleeve)  or  a  carriage  along  the  screw 
to  an  infinite  number  of  intermediate  positions  with 
in  a  range  of  extreme  positions.  Alternately,  the 

25  drive  means  could  operate  a  linear  motion  device 
with  precise  control  to  advance  or  retract  a  pushrod 
or  carriage  to  an  infinite  number  of  intermediate 
positions  within  a  range  of  extreme  positions.  Thus, 
the  drive  means  permits  precise  automatic  adjust- 

30  ment  of  the  support  members  for  a  large  number 
of  workpieces  having  certain  uniform  dimensions.  It 
also  provides  for  consistent  positioning  from  pallet 
to  pallet  for  identically  dimensioned  workpieces. 
Computer  control  of  the  drive  means  enhances  the 

35  automation  and  precision  of  operation. 
The  pallet  of  the  present  invention  also  may  be 

equipped  with  a  means  for  lifting  the  work  piece 
rapidly,  to  take  it  to  a  workstation  for  operation,  and 
subsequently  return  the  workpiece  to  the  pallet. 

40  This  device  reduces  the  amount  of  time  required  to 
perform  the  operation  at  the  workstation  as  com- 
pared  to  the  time  required  for  the  workstation  to 
perform  the  operation  while  the  workpiece  is  held 
by  the  pallet. 

45  A  microprocessor  may  be  conventionally  used 
to  control  the  alignment  and  movement  of  the 
various  elements  of  the  apparatus,  to  identify  the 
dimensions  of  the  workpiece  and  the  prior  position 
of  the  support  members,  and  to  control  the  posi- 

50  tioning  unit  movements. 
Thus,  the  modified  pallets  and  the  positioning 

unit  of  the  present  invention  provide  for  rapid, 
accurate  and  repeatable  adjustments  of  workpiece 
support  members,  whether  successive  workpieces 

55  are  of  the  same  or  different  dimensions. 
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Brief  Description  of  the  Drawings 

The  above  and  other  objects  and  advantages 
of  the  invention  will  be  apparent  upon  consideration 
of  the  following  detailed  description,  taken  in  con- 
junction  with  the  accompanying  drawings,  in  which 
like  reference  characters  refer  to  like  parts  through 
out,  and  in  which: 

FIG.  1  is  a  front  elevated  perspective,  exploded 
view  of  a  first  embodiment  of  the  pallet  of  the 
present  invention; 
FIG.  2  is  a  front  view  of  an  assembled  pallet 
taken  along  line  2  -  2  of  FIG.  1  ; 
FIG.  3  is  a  side  view  taken  along  line  3  -  3  of 
FIG.  2  ; 
FIG.  4  is  a  side  sectional  view  taken  along  line  4 
-  4  of  FIG.  2  ; 
FIG.  5  is  a  side  sectional  view  taken  along  line  5 
-  5  of  FIG.  2  ; 
FIG.  5  a  is  an  enlarged  view  of  a  portion  of  FIG. 
5  ; 
FIG.  6  is  front  view  of  a  pallet  and  positioning 
unit  of  the  present  invention; 
FIG.  7  is  a  side  sectional  view  taken  along  line  7 
-  7  of  FIG.  6  ; 
FIG.  8  is  a  side  sectional  view  taken  along  line  8 
-  8  of  FIG.  6  ; 
FIG.  9  is  a  front  elevated  perspective,  exploded 
view  of  a  second  embodiment  of  the  pallet  of 
the  present  invention;  and 
FIG.  10  is  a  front  view  of  an  assembled  pallet 
taken  along  line  10-10  of  FIG.  9  . 

Detailed  Description  of  the  Invention 

Referring  to  FIGS.  1-8  the  first  embodiment  of 
this  invention  comprises  a  pallet  10  and  a  position- 
ing  unit  11.  Pallet  10  includes  a  plate  9  attached  to 
a  base  1  that  is  adapted  for  contact  with  a  pair  of 
conveyor  belts  2  for  transport  between  worksta- 
tions.  Base  1  and  plate  4  have  respective  holes 
that  are  at  least  in  part  superimposed  to  form  an 
aperture  4  through  pallet  10.  Pallet  10  also  includes 
a  guide  12  which  is  mounted  to  plate  9,  and 
support  members  13  and  15  which  are  slidably 
mounted  on  guide  12.  In  the  discussion  that  follow, 
two  support  members  are  described  which  have  a 
substantially  similar  construction  and  which  are 
mirror  images  of  each  other.  Accordingly,  the  dis- 
cussion  will  at  times  refer  to  both  support  members 
in  the  distributive,  i.e.,  element  A  and  B,  where  A 
corresponds  to  an  element  of  one  support  member 
and  B  corresponds  to  the  same  element  of  the 
other  support  members,  and  at  other  times  only 
with  respect  to  one  of  the  support  members.  It  is  to 
be  understood,  however,  that  in  alternate  embodi- 
ments,  more  than  two  support  members  that  are 
similar  in  construction  could  be  used. 

Support  members  13  and  15  have  respective 
support  arms  14  and  16  that  are  adapted  to  sup- 
port  a  workpiece  17.  In  the  preferred  embodiment, 
workpiece  17  comprises  an  armature  for  an  electric 

5  motor  and  the  production  line  machines  armatures. 
Referring  to  FIGS.  1  and  4  -  5  ,  guide  12  is  an 

elongated  member.  Two  pins  21  are  secured  to  the 
guide  12,  preferably  by  a  threaded  connection,  and 
preferably  with  one  pin  being  located  near  each 

io  end  of  guide  12  .  Pins  21  pass  through  respective 
bores  22  in  plate  9  and  extend  into  respective 
receptacles  23  in  base  1.  The  ends  of  pins  21  in 
receptacles  23  are  threaded. 

Springs  25  are  mounted  over  pins  21  in  recep- 
15  tacle  23  and  nuts  26  are  threaded  over  the  ends  of 

pins  21  in  the  receptacles,  thereby  securing 
springs  25  between  plate  9  and  nuts  26.  Springs 
25  cause  pins  21  to  urge  guide  12  towards  plate  9. 
The  tension  of  springs  25  may  be  selected  by 

20  screwing  nuts  26  on  pins  21  to  preload  the  biasing 
force  urging  guide  12  toward  pallet  10.  Springs  25 
are  preferably  discoidal  springs  of  conventional 
construction  capable  of  exerting  an  appropriate 
biasing  force.  In  the  preferred  embodiment,  a  bias- 

25  ing  force  of  approximately  20  Kg  (44  pounds)  has 
been  found  to  be  appropriate.  When  more  than  one 
releasably  securing  means  is  used  the  total  force  is 
equally  shared  by  each  means,  i.e.,  for  two  dis- 
coidal  springs  spaced  apart,  each  spring  would 

30  provide  approximately  10  Kg  (22  pounds)  of  force. 
Support  members  13  and  15  have  respective 

slide  blocks  30  and  40,  bearing  surfaces  32  and 
42,  bearing  surfaces  34  and  44,  and  bearing  sur- 
faces  36  and  46.  Referring  to  FIGS.  1  and  4-5  , 

35  slide  blocks  30  and  40  include  a  housing  adapted 
to  fit  over  a  length  guide  12  in  a  loose  fitting 
manner  as  described  below.  The  interior  configura- 
tion  of  the  slide  sections  is  preferably  a  female 
complement  of  the  male  structure  of  guide  12. 

40  Slide  blocks  30  and  40,  and  bearing  surfaces  32, 
34,  and  36  and  42,  44  and  46  are  preferably  long 
and  wide  enough  to  contact  a  length  of  guide  12  or 
pallet  plate  9  to  be  stable  in  its  intended  retention 
and  sliding  functions. 

45  Bearing  surfaces  32  and  42  are  adapted  to 
contact  an  opposing  bearing  surface  on  plate  9. 
When  the  pallet  is  in  the  first  condition,  springs  25 
act  on  guide  12  to  hold  bearing  surfaces  32  and  42 
of  support  members  13  and  15  against  plate  9  with 

50  sufficient  force  that  friction  will  prevent  support 
members  from  moving  along  guide  12  or  plate  9 
whether  or  not  the  support  members  are  support- 
ing  a  workpiece.  It  is  to  be  understood  that  the 
frictional  force  must  be  sufficient  to  prevent  unin- 

55  tended  and  inadvertent  movement  of  the  support 
members  as  a  result  of  being  in  the  conveyor 
production  line  assembly  environment  and  sub- 
jected  to  vibrations,  accelerations,  decelerations, 
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turning  corners,  repeated  loading  and  unloading  of 
workpieces  and  certain  other  anticipated  forces  ap- 
plied  parallel  to  the  guide  axis.  Appropriate  fric- 
tional  forces  are  in  the  range  of  approximately  6,8 
Kg  (15  pounds)  for  each  support  member.  The 
base  of  guide  12  may  or  may  not  be  in  contact 
with  pallet  plate  9  in  the  first  condition.  When  the 
pallet  is  in  the  second  condition,  bearing  surfaces 
32  and  42  may  slide  across  plate  9,  whether  or  not 
surfaces  32  and  42  are  in  contact  with  plate  9 
during  such  movement. 

Bearing  surfaces  34  and  44  are  adapted  to 
contact  guide  12.  When  the  pallet  is  in  the  first 
condition,  the  forces  exerted  on  guide  12  by 
springs  25  urges  guide  12  against  bearing  surfaces 
34  and  44  which  forces  in  turn  cause  bearing 
surfaces  32  and  42  to  contact  frictionally  plate  9. 
When  the  pallet  is  in  the  second  condition,  sur- 
faces  34  and  44  may  slide  across  or  along  guide 
12  whether  or  not  surfaces  34  and  44  are  in  con- 
tact  with  guide  12  during  such  movement. 

Bearing  surfaces  36  and  46  are  adapted  to 
contact  the  top  surface  28  of  guide  12  which  is 
preferably  a  bearing  surface.  When  the  pallet  is  in 
the  first  condition,  surfaces  36  and  46  are  prefer- 
ably  not  in  contact  with  top  surface  28  of  guide  12. 
When  the  pallet  is  in  the  second  condition,  sur- 
faces  36  and  46  may  be  in  contact  with  surface  28 
of  guide  12  and  are  adapted  for  sliding  therealong 
during  movement  of  the  support  members. 

In  the  preferred  embodiment,  guide  12  has  a 
T-shaped  configuration  including  a  stem  area  50 
having  a  vertical  axis,  a  cross  member  area  52 
having  a  horizontal  axis  attached  to  stem  50,  and  a 
pair  of  protrusions  54  extending  from  the  ends  of 
cross  member  52,  and  slide  blocks  30  and  40  of 
support  members  13  and  15  each  have  a  pair  of 
protrusions  31  and  41  that  interfit  with  correspond- 
ing  guide  protrusions  54.  Cross  member  52  in- 
cludes  top  surface  428  opposite  stem  50.  Protru- 
sions  54  each  include  bearing  surfaces  56  which 
are  beveled  at  an  angle  relative  to  the  axis  of  stem 
50  preferably  between  0  and  90  °  and  more  prefer- 
ably  at  about  an  acute  angle  of  approximately  20  ° 
relative  to  the  vertical  axis  of  stem  50.  Slide  portion 
protrusions  31  and  41  also  have  bearing  surfaces 
38  and  48  which  are  disposed  on  opposite  sides  of 
stem  50  of  guide  12  and  which  may  or  may  not  be 
beveled  relative  to  the  stem  axis.  Beveled  surfaces 
56  are  thus  adapted  to  contact  bearing  surfaces  34 
and  44  of  support  members  13  and  15  to  hold 
frictionally  support  members  13  and  15  against 
guide  12  and  plate  9  in  the  first  condition. 

To  place  the  pallet  in  the  second  condition  so 
that  the  support  members  13  and  15  may  be 
moved,  an  external  force  is  applied  to  each  of  pins 
21  (or  nuts  26  depending  upon  which  element  is 
presenting  to  the  release  means)  sufficient  to  coun- 

teract  the  biasing  force  of  springs  25  so  that  the 
friction  between  the  bearing  surfaces  of  plate  9, 
guide  12  and  support  member  slide  portions  30 
and  40  is  sufficiently  reduced  that  support  mem- 

5  bers  can  be  manually  or  automatically  pushed 
across  and  along  guide  12  and  plate  9  to  desired 
locations.  Preferably,  such  an  external  force  is 
equal  to  the  biasing  force,  although  it  could  be 
slightly  greater  than  or  less  the  biasing  force.  Thus, 

io  when  the  releasably  securing  means  exerts  a  force 
of  20  Kg  (44  pounds)  to  hold  the  guide  against  the 
support  members  in  the  first  condition,  the  release 
means  applies  a  force  of  20  Kg  (44  pounds)  op- 
posite  to  the  biasing  force  to  place  the  pallet  in  the 

is  second  condition.  In  the  preferred  embodiment,  the 
pallet  and  guide  are  manufactured  from  metal  such 
as  steel  and  the  support  members  are  manufac- 
tured  from  a  plastic  material  such  as  nylon  or  delrin 
containing  approximately  20%  glass.  Accordingly, 

20  the  forces  exerted  by  the  releasably  securing 
means  and  the  release  menas  may  be  adjusted  to 
provide  sufficient  control  over  movement  of  the 
support  members  without  introducing  excessive 
wear  of  the  materials  in  sliding  contact. 

25  An  external  force  may  be  applied  by  a  release 
means  as  described  below  or  manually  using  an 
appropriate  tool.  In  the  latter  regard,  a  notch  (not 
shown)  may  be  provided  between  one  end  of  guide 
12  and  plate  9  for  receiving  a  lever  device  such  as 

30  a  crowbar  which  can  be  used  to  pry  guide  12  a 
distance  away  from  plate  9  to  permit  movement  of 
support  members  13  or  15  manually. 

Slide  blocks  30  and  40  of  support  members  13 
and  15  are  mounted  on  guide  12  with  a  loose 

35  mechanical  fit.  The  mechanical  tolerances  are  in 
the  range  of  0.1  to  0.2  mm  such  that  the  narrowest 
of  the  gaps  between  the  surfaces  is  approximately 
0.1  mm  between  bearing  surfaces  38  and  48  of 
blocks  30  and  40  and  the  opposite  sides  of  stem 

40  50  of  guide  12.  This  tolerance  a  permits  movement 
of  support  members  13  and  15  along  guide  12, 
more  particularly  movement  guided  by  stem  50, 
when  the  pallet  is  in  the  second  condition  without 
derailing  the  support  members. 

45  Referring  to  FIGS.  9  and  10  ,  in  an  alternate 
embodiment  the  means  for  releasably  securing 
guide  12'  to  pallet  10'  is  a  combination  of  a  single 
pin  21',  spring  25',  and  nut  26'  arranged  in  the 
same  manner  as  described  above  in  connection 

50  with  the  embodiment  depicted  in  FIGS.  1  -  8  .  In 
this  alternate  embodiment,  a  means  for  preventing 
rotation  of  guide  12  when  the  pallet  is  in  the 
second  condition  is  provided.  For  example,  a  pair 
of  locating  pins  29  are  secured  to  guide  12',  prefer- 

55  ably  threadably  interconnected,  and  adapted  to 
pass  through  corresponding  bores  29A  in  plate  9' 
of  pallet  10'.  Pins  29  are  adapted  for  reciprocation 
in  bores  29A  and  are  provided  to  maintain  guide 

8 
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12'  properly  oriented  on  pallet  10'  when  pallet  10' 
is  in  the  second  condition.  Pin  21'  is  preferably 
located  under  the  center  of  mass  of  guide  12'  to 
accommodate  better  the  different  torques  that  sup- 
port  members  13'  and  15'  will  exert  on  pin  21'  as 
the  support  members  are  moved  along  guide  12' 
within  their  extreme  ranges  of  motion. 

In  the  preferred  embodiment,  workpiece  17  is 
suspended  over  aperture  4  during  transport.  Ap- 
erture  4  allows  the  passage  of  a  lifting  means 
through  the  aperture  to  lift  workpiece  17  off  pallet 
10  from  below  to  a  workstation  or  off  the  produc- 
tion  line.  Workpiece  17  is  supported  on  support 
members  13  and  15  on  v-shaped  seat  members  60 
and  70. 

Referring  to  FIGS.  1  , 4 - 5 ,   and  9  ,  v-shaped 
seat  members  60  and  70  are  releasably  connected 
to  arms  14  and  16  of  support  members  13  and  15. 
V-shaped  members  60  and  70  include,  in  addition 
to  the  v-shaped  seat  section  for  receiving  a  work- 
piece  17,  resilient  guide  means  64  and  74.  Each 
guide  means  includes  a  pair  of  resilient  flanges  69 
separated  by  a  space  79.  Space  79  is  preferably  in 
the  range  of  from  about  2.0  to  about  4.0  mm. 

Support  member  arms  14  and  16  respectively 
contain  cut-out  portions  (see,  e.g.,  cut-out  72  on 
FIG.  1  )  a  receptacle  for  receiving  resilient  guide 
means  (see  guide  means  74,  FIG.  1  )  of  v-shaped 
members  60  and  70.  The  dimensions  of  the  cut- 
outs  are  selected  so  that  the  resilient  guide  means 
will  be  frictionally  retained  in  the  cut-outs.  More 
particularly,  the  distance  between  the  outermost 
surfaces  of  a  pair  of  flanges  69  is  greater  than  the 
corresponding  dimension  of  the  receptacles.  Thus, 
when  inserted,  paired  flanges  69  will  be  com- 
pressed  and  frictionally  retained  in  the  cut-outs. 
Flanges  69  may  be  further  provided  with  bosses  on 
their  respective  outward  side  for  interfitting  with 
corresponding  notches  in  the  cut-outs  (see,  e.g., 
notches  73  in  cut-out  72).  This  will  facilitate  center- 
ing  and  retention  of  v-shaped  seat  members  60 
and  70  in  support  members  13  and  15  for  precise 
adjustment  of  the  v-shaped  seats  relative  to  the 
desired  locations  of  their  respective  support  mem- 
bers. 

One  advantage  to  using  v-shaped  seat  mem- 
bers  having  resilient  guide  means  frictionally  inter- 
connected  with  the  support  members  is  that  it 
provides  for  rapid  replacement  of  the  v-shaped 
seat  members  when  worn  members  need  to  be 
replaced  or  different  seat  members  are  to  be  used. 
For  example,  seat  members  may  be  of  different 
shapes  and  sizes  to  accommodate  different  work- 
piece  configurations,  such  as  armature  shaft  diam- 
eters,  shaft  lengths,  and  overall  armature  dimen- 
sions.  The  resilient  members  thus  save  time  and 
money  in  reducing  down  time  for  changing  the  seat 
members. 

Referring  to  FIGS.  6  -8  ,  a  release  means  100 
is  depicted.  Release  means  100  is  adapted  for 
contacting  the  means  for  releasably  securing  the 
support  members  to  the  pallet  to  place  the  pallet  in 

5  the  second  condition.  There  is  preferably  one  re- 
lease  means  100  for  each  releasable  means. 

For  example,  in  the  aforementioned  preferred 
embodiment  of  pallet  10  having  each  means  for 
releasably  securing  the  support  members  to  the 

io  pallet  10  include  spring  25  confined  between  plate 
9  and  nut  26  and  around  pin  21  to  urge  the  support 
member  against  plate  9,  each  release  means  00  is 
adapted  for  contacting  one  of  pin  21  or  nut  26  and 
compressing  spring  25,  thereby  conteracting  the 

is  biasing  force  and  reducing  the  forces  exerted  by 
guide  12  on  support  members  13  and  15.  Thus, 
actuation  of  release  means  100  places  pallet  10  in 
the  second  condition  so  that  the  support  members 
may  be  translated.  Such  a  release  means  100  is 

20  preferably  a  linear  actuator  which  may  be  an  air 
cylinder  having  a  pushrod.  It  is  to  be  understood 
that  release  means  100  may  be  associated  with  (1) 
the  pallet  conveyor  line  in  that  they  are  stationary 
and  the  pallets  are  manipulated  into  position  rela- 

25  tive  to  the  release  means,  (2)  a  positioning  unit  and 
relatively  moved  into  position  proximate  to  the  pal- 
let  as  the  pallet  and  positioning  unit  are  moved  into 
engagement  (not  shown)  or  (3)  each  pallet  in  that  it 
is  a  part  of  the  pallet. 

30  Referring  to  FIGS.  6  -  8  ,  positioning  unit  11 
includes  pushrods  130  and  140  having  contact 
surfaces  138  and  148  for  respectively  contacting 
portions  135  and  145  of  support  members  13  and 
15,  and  arms  152  and  162  having  contact  surfaces 

35  158  and  168  for  respectively  contacting  portions 
154  and  164  of  support  members  13  and  15  as 
described  below.  Pushrods  130  and  140  are  re- 
spectively  connected  to  air  cylinders  134  and  144. 
These  cylinders  advance  and  retract  the  pushrods. 

40  Positioning  unit  11  also  includes  linear  mea- 
surement  transducers  132  and  142,  preferably  lin- 
ear  potentiometers,  which  are  respectively  con- 
nected  to  pushrods  130  and  140  by  brackets  133 
and  143.  Thus,  as  cylinders  134  and  144  advance 

45  and  retract  pushrods  30  and  140,  the  distance  of 
the  pushrods  from  a  predetermined  rest  position, 
i.e.,  their  outermost  position  in  their  range  of  mo- 
tion,  can  be  monitored  and  measured  using  the 
respective  linear  measurement  transducers  132 

50  and  142.  More  particularly,  the  potentiometers  pro- 
duce  a  signal  correlated  to  the  amount  of  extension 
of  the  potentiometer  which  signal  can  be  converted 
into  a  measurement  of  distance  from  the  rest  posi- 
tion.  Air  cylinders  134  and  144  and  linear  measure- 

55  ment  transducers  132  and  142  are  connected  to 
frame  105  of  the  positioning  unit. 

Positioning  unit  11  also  includes  arms  152  and 
162  which  are  suspended  from  slides  150  and  160, 

9 
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which  in  turn  are  mounted  on  threaded  rods  151 
and  161.  Rods  151  and  161  are  mounted  in  bear- 
ings  153  and  163  in  frame  105  and  preferably  are 
axially  aligned  in  parallel  to  each  other  and  to  the 
axis  of  guide  12  of  a  pallet  having  support  mem- 
bers  13  and  15  to  be  adjusted.  Rods  151  and  161 
are  connected  to  drive  means  156  and  166  by  a 
conventional  pulley  and  belt  arrangement  155  and 
165.  Drive  means  156  and  166  are  preferably  con- 
ventional  DC  motors  having  encoders  so  that  rods 
151  and  161  can  be  independently  rotated  to  lo- 
cate  arms  152  and  162  precisely  at  any  desired 
location  along  the  axis  of  rods  151  and  161  respec- 
tively.  Preferred  motors  include  the  aforementioned 
model  R220  manufactured  by  Parvex.  The  DC  mo- 
tors  are  preferably  conventionally  controlled  by  a 
microprocessor. 

In  operation,  positioning  unit  11  is  initially  at  a 
rest  condition  wherein  pushrods  130  and  140  are 
disposed  at  one  end  of  their  extreme  range  of 
motion,  preferably  as  far  apart  as  possible,  and 
arms  152  and  162  are  disposed  at  one  end  of  their 
extreme  range  of  motion,  preferably  as  close  to- 
gether  as  possible.  A  pallet  10  is  brought  into 
proximity  to  positioning  unit  11.  Positioning  unit  11 
is  provided  with  a  plurality  of  rods  110,  for  exam- 
ple,  three  rods  (only  one  rod  is  shown  in  FIGS.  7  - 
8  ),  spaced  apart  to  contact  pallet  10.  Rods  110 
provide  a  stop  to  fix  the  pallet  in  the  proper  loca- 
tion  and  planar  orientation  relative  to  the  position- 
ing  unit  for  the  automatic  adjustment  operation. 

Once  the  pallet  is  in  the  desired  position,  cyl- 
inders  134  and  144  are  actuated  to  advance  until 
contact  surfaces  138  and  148  respectively  contact 
the  outer  portions  135  and  145  of  support  mem- 
bers  13  and  15  of  pallet  10.  The  cylinders  provide 
a  gas  pressure  of  about  2  to  3  atmospheres  to 
advance  the  contact  surfaces  to  contact  the  sup- 
port  members.  It  is  to  be  understood  that  the 
cylinders  are  independently  actuated  and  the  con- 
tact  surfaces  of  the  pushrods  may  not  contact  their 
respective  support  members  simultaneously.  When 
contact  is  made,  linear  transducer  devices  132  and 
142  provide  respective  signals  corresponding  to 
the  distance  of  the  support  members  from  the  rest 
position  of  the  corresponding  pushrod.  These  val- 
ues  are  processed  by  the  microprocessor  in  order 
to  determine  the  locations  of  the  support  members. 
The  determined  locations  are  then  compared  to  the 
desired  locations  for  the  selected  workpiece  17  that 
is  to  be  supported  by  the  pallet,  which  workpiece 
specification  is  separately  provided  to  the  micro- 
processor. 

The  microprocessor  then  determines  whether 
or  not  the  support  members  are  in  the  desired 
locations.  If  they  are,  then  the  pallet  is  disengaged 
from  the  positioning  unit  and  returned  to  the  pro- 
duction  conveyor  line  to  receive  the  selected  work- 

piece.  If  the  support  members  are  not  in  the  de- 
sired  locations,  in  the  preferred  embodiment,  re- 
lease  means  100  are  actuated  to  place  the  pallet  in 
the  second  condition  by  compressing  springs  25, 

5  and  optionally  urging  guide  12  away  from  pallet 
plate  9,  and  cylinders  134  and  144  are  further 
independently  actuated  to  advance  pushrods  130 
and  140  to  the  other  end  of  their  respective  ex- 
treme  ranges  of  motion,  i.e.,  as  close  together  as 

io  possible.  For  this  operation,  the  cylinders  provide  a 
gas  pressure  or  force  of  about  5  to  about  6  at- 
mospheres  to  move  the  support  members. 

Thereafter,  pushrods  130  and  140  (and  asso- 
ciated  potentiometer  means  132  and  142)  are  fully 

is  retracted  to  their  respective  rest  positions.  This 
action  translates  support  members  to  reference  lo- 
cations  c  and  c'  where  they  are  maintained  in 
position  proximate  to,  if  not  in  contact  with,  arms 
152  and  162.  In  this  embodiment,  each  time  sup- 

20  port  members  are  to  be  adjusted  they  are  first 
translated  to  the  reference  locations  c  and  c'  which 
corresponds  to  a  minimum  distance  between  sup- 
port  members. 

Following  moving  the  support  members  to  ref- 
25  erence  locations  c  and  c',  DC  motors  156  and  166 

are  driven  independently  under  the  control  of  the 
microprocessor  to  rotate  threaded  bars  151  and 
161  to  arms  152  and  162  to  contact  portions  154 
and  164  of  support  members  13  and  15  and  to 

30  translate  the  support  members  in  opposite  direc- 
tions  along  guide  12  to  their  desired  locations  on 
pallet  10.  Once  the  support  members  are  in  the 
desired  position,  release  means  100  are  actuated 
to  withdraw  and  release  pins  21  or  nuts  26  so  that 

35  guide  12  presses  support  members  13  and  15 
against  pallet  plate  9  to  maintain  the  support  mem- 
bers  fixed  in  place,  thereby  returning  pallet  10  to 
the  first  condition  with  the  support  members  in  the 
adjusted  desired  locations. 

40  In  a  preferred  embodiment,  air  cylinders  134 
and  144  exert  a  first  force  that  is  less  than  the 
frictional  force  holding  the  support  members  13 
and  15  in  place  when  the  pallet  is  in  the  first 
condition,  and  a  second  force  that  is  greater  than 

45  the  frictional  force,  if  any,  holding  the  support 
members  13  and  15  to  pallet  10  when  the  pallet  is 
in  the  second  condition. 

In  a  preferred  embodiment,  each  release 
means  100  is  operated  to  raise  pin  21  and  guide 

50  12  a  distance  sufficient  to  remove  the  predominant 
frictional  force  acting  on  support  members  13  and 
15  as  a  result  of  the  force  exerted  by  spring  25.  In 
addition,  the  tolerances  between  guide  12  and  the 
interior  of  slide  portions  30  and  40  of  the  support 

55  members  are  loose  so  that  the  motion  of  guide  12 
is  substantially  confined  within  portions  30  and  40. 
Thus,  the  distance  that  the  guide  is  raised  is  pref- 
erably  not  so  great  that  (1)  the  top  of  guide  12 
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contacts  the  support  members  or  (2)  the  guide 
raises  support  members  13  and  15,  more  particu- 
larly  bearing  surfaces  32  and  42,  an  appreciable 
distance  from  plate  9  for  example,  less  than  ap- 
proximately  3mm.  This  distance  is  preferably  mini- 
mized  so  that  any  waste  materials  found  in  the 
environment  of  an  armature  machining  production 
line  does  not  become  interposed  between  the  sup- 
port  members  and  the  pallet,  and  so  that  move- 
ment  of  the  support  members  along  the  guide  will 
push  any  such  waste  materials  out  of  the  way. 

Pallet  10  may  include  an  aperture  adapted  to 
permit  a  piston  type  lifting  device  for  lifting  work- 
piece  17  from  pallet  10  to  a  workstation,  and  then 
to  lower  the  workpiece  back  to  its  rest  position  for 
transport.  Alternately,  the  workstation  may  include 
gripper  means  for  grasping  the  workpiece  from 
above  to  transfer  the  workpiece  to  and  from  the 
workstation. 

One  skilled  in  the  art  will  appreciate  that  the 
present  invention  can  be  practiced  by  other  than 
the  described  embodiments,  which  are  presented 
for  purposes  of  illustration  and  not  of  limitation,  and 
the  present  invention  is  limited  only  by  the  claims 
which  follow. 

Claims 

1.  A  pallet  (10)  for  carrying  a  workpiece  (17) 
having  selected  dimensions  in  a  pallet  con- 
veyor  line  comprising: 

a  plate  (9)  having  a  first  surface  and  a 
second  surface; 

an  elongated  guide  member  (12); 
first  and  second  support  members  (13, 

15)  for  supporting  the  selected  workpiece,  said 
first  and  second  support  members  being 
mounted  for  movement  along  said  guide  mem- 
ber;  the  device  being  characterised  in  that: 
said  guide  member  (12)  is  releasably  secured 
to  said  pallet  to  secure  said  support  members 
(13,  15)  at  positions  corresponding  to  said  se- 
lected  dimensions;  and 
each  of  said  first  and  second  support  members 
has  a  first  bearing  surface  (32,  42)  for  contact- 
ing  the  first  surface  of  the  pallet  and  a  second 
bearing  surface  (34,  44)  so  that  the  second 
bearing  surface  is  disposed  between  said  re- 
leasable  guide  member  (12)  and  the  first  sur- 
face  of  the  pallet  and  the  first  bearing  surface 
(32,  42)  is  disposed  proximate  to  the  first  pallet 
surface;  and  in  that 
the  pallet  further  comprises: 
means  (21,25,26,100)  for  releasably  securing 
the  guide  member  (12)  to  said  pallet,  compris- 
ing  first  means  (25)  for  exerting  a  first  force  to 
urge  the  first  bearing  surface  (32,  42)  of  the 
support  members  in  contact  with  the  first  pallet 

surface  to  secure  frictionally  the  support  mem- 
bers  to  the  pallet;  said  means  (21,  25,  26,  100) 
for  releasably  securing  the  guide  members 
(12)  to  the  pallet  further  comprising  second 

5  means  (100)  for  exerting  a  second  force  ap- 
plied  to  counteract  the  first  force  to  translate 
the  first  (32,  42)  and  second  (34,  44)  bearing 
surfaces  relative  to  the  guide  member  (12)  and 
the  first  surface  of  the  pallet. 

10 
2.  The  pallet  of  claim  1  wherein  the  guide  further 

comprises  an  elongated  plow  (54)  extending 
along  and  from  the  guide  to  contact  the  sec- 
ond  bearing  surfaces  of  the  first  and  second 

is  support  members  (13,  15)  when  said  first 
means  (25)  exerts  said  first  force. 

3.  The  pallet  of  claim  1  wherein  the  guide  (12) 
further  comprises  an  elongated  member  hav- 

20  ing  a  T-shaped  cross  section  including  a  stem 
(50)  and  a  cross  member  (52),  each  of  the  first 
and  second  support  members  further  com- 
prises  an  aperture,  said  second  bearing  sur- 
face  (34,  44)  being  inside  the  aperture,  the  first 

25  and  second  support  members  (13,  15)  being 
mounted  to  for  movement  along  the  guide  so 
that  the  guide  cross  member  section  (52)  is 
disposed  inside  the  support  member  apertures 
whereby,  when  said  first  means  (25)  exerts 

30  said  first  force,  the  cross  member  section  con- 
tacts  the  second  bearing  surface  (34,  44)  of 
the  support  members  to  urge  the  first  bearing 
surface  (32,  42)  of  the  support  members  in 
contact  with  the  first  pallet  surface  to  secure 

35  frictionally  the  support  members  to  the  pallet. 

4.  The  pallet  of  claim  3  wherein  the  cross  mem- 
ber  section  (22)  has  an  axis  and  further  com- 
prises  a  first  end  and  a  second  end,  each  of 

40  the  first  and  second  cross  member  ends  hav- 
ing  protrusions  (54)  including  a  third  bearing 
surface  (56)  at  an  acute  angle  in  the  range  of 
from  about  60  to  about  80  degree  relative  to 
the  axis  of  the  cross  member  section  (52),  said 

45  third  bearing  surfaces  (56)  being  adapted  for 
contacting  the  support  members  to  secure  fric- 
tionally  the  support  members  to  the  guide  (12) 
and  the  first  pallet  surface. 

50  5.  The  pallet  of  claim  1  wherein  said  first  means 
(25)  comprise  a  spring  member  (25)  connect- 
ing  the  guide  and  the  pallet;  and  said  second 
means  (100)  for  exerting  a  second  force  com- 
prise  a  linear  actuator  means. 

55 
6.  The  pallet  of  claim  5  wherein  the  pallet  further 

comprises  an  aperture  (22)  extending  through 
the  first  and  second  pallet  surfaces  and 
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wherein  said  first  means  (25)  of  said  releasably 
securing  means  further  comprise  a  pin  (21) 
and  a  cap  (26),  the  pin  passing  through  the 
aperture  in  the  plate  and  having  a  first  end 
attached  to  the  stem  (50)  of  the  guide  and  a 
second  end  extending  beyond  the  second 
plate  surface,  the  cap  (26)  being  attached  to 
the  second  end  of  the  pin  (21)  so  that  the 
spring  member  (25)  exerts  the  first  force  be- 
tween  the  cap  and  the  second  surface  of  the 
pallet. 

7.  The  pallet  of  claim  6  wherein  the  pin  (21)  is 
further  adapted  for  reciprocation  in  the  pallet 
aperture  (22)  in  response  to  the  second  force, 
said  reciprocation  moving  the  guide  relative  to 
said  first  plate  surface. 

8.  The  pallet  of  claim  7  wherein  the  spring  mem- 
ber  (25)  is  a  discoidal  spring  surrounding  the 
pin  (21),  the  second  end  of  the  pin  is  threaded, 
and  the  cap  (26)  further  comprises  a  nut 
wherein  the  first  force  exerted  by  the  spring 
may  be  selected  by  rotating  the  nut  on  the 
second  end. 

9.  The  pallet  of  claim  8  wherein  the  pallet  further 
comprises  means  (29)  for  preventing  the  guide 
from  rotating  about  the  pin  (21)  when  the  se- 
curing  means  is  in  the  second  condition. 

10.  The  pallet  of  claim  1  wherein  said  guide  (12)  is 
provided  with  two  opposite  ends  each  having  a 
respective  releasably  securing  means. 

11.  The  pallet  of  claim  1  wherein  each  of  the  first 
and  second  support  members  further  com- 
prises  respective  first  and  second  receptacles 
(64,  74),  each  receptacle  having  a  depth  and 
width,  the  apparatus  further  comprising  a  first 
seat  member  and  a  second  seat  member  (60, 
70)  for  carrying  the  selected  workpiece  there- 
between,  the  members  being  adapted  to  inter- 
fit  frictionally  in  the  respective  receptacles. 

12.  The  pallet  of  claim  11  wherein  each  of  the 
members  further  comprises  a  first  and  a  sec- 
ond  flange  (69)  extending  generally  in  parallel 
and  in  superposition  from  the  seat,  the  flanges 
being  paired  and  having  inner  surface  and 
outer  surfaces,  each  pair  of  said  first  and  sec- 
ond  flanges  being  separated  by  a  space  (79), 
resilient,  and  having  outer  surface  spaced 
apart  a  distance  that  is  greater  than  the  width 
of  the  receptacle  so  that  inserting  the  flanges 
into  the  receptacle  provides  a  frictional  fit. 

13.  The  pallet  of  claim  12  wherein  each  of  said 
outer  flange  surfaces  further  comprise  a  boss 
and  wherein  each  of  said  receptacles  further 
comprise  a  notch  whereby  the  flange  bosses 

5  interfit  with  a  receptacle  notch  (73)  to  fit  prop- 
erly  the  seat  members. 

Patentanspruche 

io  1.  Palette  (10)  zum  Tragen  eines  Werkstuckes 
(17),  das  ausgewahlte  Abmessungen  aufweist, 
in  einer  Palettenbeforderungslinie,  umfassend: 
eine  Platte  (9),  die  eine  erste  Oberflache  und 
eine  zweite  Oberflache  aufweist; 

is  ein  Langsfuhrungsbauteil  (12); 
erste  und  zweite  Halteelemente  (13,  15)  zum 
Halten  des  ausgewahlten  Werkstuckes,  wobei 
die  ersten  und  zweiten  Halteelemente  zum  Be- 
wegen  entlang  des  Langsfuhrungsbauteiles  be- 

20  festigt  sind; 
die  Vorrichtung  ist  dadurch  gekennzeichnet, 
daf3: 
das  Langsfuhrungsbauteil  (12)  losbar  auf  der 
Palette  befestigt  ist,  urn  die  Halteelemente  (13, 

25  15)  an  Positionen  zu  befestigen,  die  den  aus- 
gewahlten  Abmessungen  entsprechen;  und  je- 
des  sowohl  das  erste  als  auch  das  zweite 
Halteelement  weist  eine  erste  Tragflache  (32, 
42)  auf,  urn  die  erste  Oberflache  der  Palette  zu 

30  beruhren,  und  weist  eine  zweite  Tragflache 
(34,  44)  auf,  so  dal3  die  zweite  Tragflache 
zwischen  dem  losbaren  Langsfuhrungsbauteil 
(12)  und  der  ersten  Oberflache  der  Palette 
angeordnet  ist  und  die  erste  Tragflache  (32, 

35  42)  in  der  Nahe  der  ersten  Palettenoberflache 
angeordnet  ist;  und  dal3  die  Palette  desweite- 
ren  umfaBt: 
Einrichtungen  (21,  25,  26,  100)  zum  losbaren 
Befestigen  des  Langsfuhrungsbauteiles  (12) 

40  auf  der  Palette,  umfassend  eine  erste  Einrich- 
tung  (25)  zum  Ausuben  einer  ersten  Kraft,  urn 
die  ersten  Tragflachen  (32,  42)  der  Halteele- 
mente  in  Kontakt  mit  der  ersten  Oberflache  der 
Palette  zu  zwingen,  urn  die  Halteelemente  auf 

45  der  Palette  mit  einer  reibschlussigen  Verbin- 
dung  zu  befestigen;  die  Einrichtungen  (21,  25, 
26,  100)  zum  losbaren  Befestigen  des  Langs- 
fuhrungsbauteiles  (12)  auf  der  Palette  umfas- 
sen  desweiteren  eine  zweite  Einrichtung  (100) 

50  zum  Ausuben  einer  zweiten  Kraft,  die  zum 
Kompensieren  der  ersten  Kraft  ausgeubt  wird, 
urn  die  ersten  Tragflachen  (32,  42)  und  die 
zweiten  Tragflachen  (34,  44)  relativ  zum 
Langsfuhrungsbauteil  (12)  und  zur  ersten 

55  Oberflache  der  Palette  zu  verschieben. 

2.  Palette  nach  Anspruch  1,  bei  der  das  Langs- 
fuhrungsbauteil  desweiteren  einen  Langsab- 

12 
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streifer  (54)  umfaBt,  der  sich  entlang  und  vom 
Langsfuhrungsbauteil  ausgehend  erstreckt,  urn 
die  zweiten  Tragflachen  der  ersten  und  zwei- 
ten  Halteelemente  (13,  15)  zu  beruhren,  wenn 
die  erste  Einrichtung  (25)  die  erste  Kraft  aus- 
ubt. 

3.  Palette  nach  Anspruch  1,  bei  der  das  Langs- 
fuhrungsbauteil  (12)  desweiteren  ein  Langsele- 
ment  umfaBt,  das  einen  T-formigen  Quer- 
schnitt  aufweist,  der  einen  Steg  (50)  und  einen 
Querflansch  (52)  beinhaltet,  wobei  jede  der  er- 
sten  und  zweiten  Halteelemente  desweiteren 
eine  Offnung  umfassen,  wobei  die  zweiten 
Tragflachen  (34,  44)  sich  innerhalb  der  Off- 
nung  befinden,  an  denen  die  ersten  und  zwei- 
ten  Halteelemente  (13,  15)  zur  Bewegung  ent- 
lang  des  Langsfuhrungsbauteiles  befestigt 
sind,  so  dal3  der  Querflansch  (52)  des  Langs- 
fuhrungsbauteiles  innerhalb  der  Aufnahmen 
der  Halteelementoffnungen  angeordnet  ist,  wo- 
durch,  wenn  die  erste  Einrichtung  (25)  die  er- 
ste  Kraft  ausubt,  der  Querflansch  die  zweiten 
Tragflachen  (34,  44)  der  Halteelemente  be- 
ruhrt,  urn  einen  Kontakt  der  ersten  Tragflachen 
(32,  42)  der  Halteelemente  mit  der  ersten 
Oberflache  der  Palette  zu  erzwingen,  urn  die 
Halteelemente  auf  der  Palette  mittels  einer 
reibschlussigen  Verbindung  zu  befestigen. 

4.  Palette  nach  Anspruch  3,  bei  der  der  Quer- 
flansch  (52)  eine  Achse  aufweist  und  desweite- 
ren  ein  erstes  Ende  und  ein  zweites  Ende 
umfaBt,  wobei  jedes  der  ersten  und  zweiten 
Querflanschenden  Vorsprunge  (54)  aufweist, 
die  eine  dritte  Tragflache  (56)  beinhalten,  die 
in  einem  spitzen  Winkel  im  Bereich  von  unge- 
fahr  60  bis  80  Grad  relativ  zur  Achse  des 
Querflansches  (52)  liegt,  wobei  die  dritte  Trag- 
flache  (56)  zum  Beruhren  der  Halteelemente 
eingesetzt  wird,  urn  die  Halteelemente  auf  dem 
Langsfuhrungsbauteil  (12)  und  der  ersten 
Oberflache  der  Palette  zu  befestigen. 

5.  Palette  nach  Anspruch  1,  bei  der  die  erste 
Einrichtung  (25)  ein  Federelement  (25)  umfaBt, 
das  das  Langsfuhrungsbauteil  und  die  Palette 
verbindet;  und  bei  der  die  zweite  Einrichtung 
(100)  zum  Ausuben  einer  zweiten  Kraft  eine 
Schubantriebseinrichtung  umfaBt. 

6.  Palette  nach  Anspruch  5,  bei  der  die  Palette 
desweiteren  eine  Offnung  (22)  umfaBt,  die  die 
erste  und  zweite  Oberflache  der  Palette  durch- 
dringt  und  bei  der  die  erste  Einrichtung  (25) 
der  losbaren  Befestigungseinrichtungen  des- 
weiteren  einen  Stift  (21)  und  eine  VerschluB- 
deckel  (26)  umfaBt,  wobei  der  Stift  durch  die 

Offnung  in  der  Platte  hindurchpaBt  und  ein 
erstes  Ende  aufweist,  das  an  dem  Steg  (50) 
des  Langsfuhrungsbauteiles  angebracht  ist, 
und  ein  zweites  Ende  aufweist,  das  sich  uber 

5  die  zweite  Oberflache  der  Platte  hinausgehend 
erstreckt,  wobei  der  VerschluBdeckel  (26)  an 
dem  zweiten  Ende  des  Stiftes  (21)  angebracht 
ist,  so  dal3  das  Federelement  (25)  die  erste 
Kraft  zwischen  dem  VerschluBdeckel  und  der 

io  zweiten  Oberflache  der  Palette  ausubt. 

7.  Palette  nach  Anspruch  6,  bei  der  der  Stift  (21) 
desweiteren  zum  Hin-  und  Herbewegen  inner- 
halb  der  Offnung  (22)  der  Palette  als  Reaktion 

is  auf  die  zweite  Kraft  eingesetzt  wird,  wobei  die 
Hin-  und  Herbewegung  das  Langsfuhrungsbau- 
teil  relativ  zur  ersten  Oberflache  der  Platte 
bewegt. 

20  8.  Palette  nach  Anspruch  7,  bei  der  das  Feder- 
element  (25)  eine  Scheibenfeder  ist,  die  den 
Stift  (21)  umringt,  wobei  das  zweite  Ende  des 
Stiftes  mit  Gewinde  versehen  ist  und  bei  der 
der  VerschluBdeckel  (26)  desweiteren  eine 

25  Mutter  umfaBt,  bei  der  die  erste  Kraft,  die 
durch  die  Feder  ausgeubt  wird,  durch  Drehen 
der  Mutter  am  zweiten  Ende  eingestellt  werden 
kann. 

30  9.  Palette  nach  Anspruch  8,  bei  der  diese  deswei- 
teren  eine  Einrichtung  (29)  umfaBt,  die  das 
Langsfuhrungsbauteil  davon  abhalt,  sich  urn 
den  Stift  (21)  zu  drehen,  wenn  sich  das  Befe- 
stigungsmittel  im  zweiten  Zustand  befindet. 

35 
10.  Palette  nach  Anspruch  1,  bei  der  das  Langs- 

fuhrungsbauteil  (12)  mit  zwei  gegenuberliegen- 
den  Enden  versehen  ist,  von  denen  jedes  ein 
entsprechend  losbares  Befestigungsmittel  auf- 

40  weist. 

11.  Palette  nach  Anspruch  1,  bei  der  jedes  der 
ersten  und  zweiten  Halteelemente  desweiteren 
entsprechende  erste  und  zweite  Aufnahmen 

45  (64,  74)  umfaBt,  wobei  jede  Aufnahme  eine 
Tiefe  und  Breite  aufweist;  die  Vorrichtung  urn- 
fafit  desweiteren  ein  erstes  Lagerelement  und 
ein  zweites  Lagerelement  (60,  70),  urn  das  aus- 
gewahlte  Werkstuck  dazwischen  zu  tragen, 

50  wobei  die  Lagerelemente  so  angepaBt  sind, 
dal3  sie  in  die  jeweiligen  Aufnahmen  mit  Reib- 
schluB  hineinpassen. 

12.  Palette  nach  Anspruch  11,  bei  der  jedes  der 
55  Lagerelemente  einen  ersten  und  einen  zweiten 

Flansch  (69)  umfaBt,  der  sich  im  wesentlichen 
parallel  und  in  Ubereinanderlagerung  vom  La- 
gerelement  erstreckt,  wobei  die  Flansche  paar- 
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weise  angeordnet  sind  und  eine  innere  und 
auBere  Oberflache  aufweisen,  wobei  jedes 
Paar  der  ersten  und  zweiten  Flansche  durch 
einen  Zwischenraum  (79)  voneinander  getrennt 
sind,  elastisch  sind  und  eine  auBere  Flache 
aufweisen,  die  in  einem  Abstand  davon  ent- 
fernt  angeordnet  ist,  der  groBer  ist,  als  die 
Breite  der  Aufnahme,  so  daB  ein  Einsetzen  der 
Flansche  in  die  Aufnahme  eine  reibschlussige 
Passung  gewahrleistet. 

13.  Palette  nach  Anspruch  12,  bei  der  jede  der 
auBeren  Flanschoberflachen  desweiteren  einen 
Vorsprung  umfaBt  und  bei  der  jede  der  Auf- 
nahmen  desweiteren  eine  Kerbe  umfaBt,  wobei 
die  Flanschvorsprunge  in  eine  Aufnahmekerbe 
(73)  passen,  urn  die  Lagerelemente  genau  ein- 
zupassen. 

Revendicatlons 

1.  Palette  (10)  pour  le  transport  d'une  piece  a 
travailler  (17)  presentant  des  dimensions  selec- 
tionnees  dans  une  ligne  de  convoyage  de  pa- 
lettes,  comprenant  : 

-  une  plaque  (9)  presentant  une  premiere 
surface  et  une  deuxieme  surface  ; 

-  un  element  de  guidage  allonge  (12)  ; 
-  des  premier  et  deuxieme  elements  de 

support  (13,  15)  pour  supporter  la  piece 
a  travailler  selectionnee,  lesdits  premier 
et  deuxieme  elements  de  support  etant 
montes  pour  se  deplacer  le  long  dudit 
element  de  guidage  ;  la  palette  etant 
caracterisee  en  ce  que  : 
ledit  element  de  guidage  (12)  est  fixe  de 
fagon  separable  a  ladite  palette  pour 
fixer  lesdits  elements  de  support  (13,  15) 
a  des  positions  correspondant  auxdites 
dimensions  selectionnees;  et 
chacun  desdits  premier  et  deuxieme  ele- 
ments  de  support  presente  une  premiere 
surface  d'appui  (32,  42)  pour  rentrer  en 
contact  avec  la  premiere  surface  de  la 
palette  et  une  deuxieme  surface  d'appui 
(34,  44),  agencees  de  telle  sorte  que  la 
deuxieme  surface  d'appui  soit  disposee 
entre  ledit  element  de  guidage  separable 
(12)  et  la  premiere  surface  de  la  palette, 
et  que  la  premiere  surface  d'appui  (32, 
42)  soit  disposee  au  voisinage  de  la  pre- 
miere  surface  de  la  palette  ;  et  en  ce  que 
ladite  palette  comprend  en  outre  : 

-  des  moyens  (21,  25,  26,  100)pour  fixer 
de  fagon  separable  I'element  de  guidage 
(12)  a  ladite  palette,  comprenant  des 
premiers  moyens  (25)  pour  exercer  une 
premiere  force  pour  pousser  la  premiere 

surface  d'appui  (32,  42)  des  elements  de 
support  en  contact  avec  la  premiere  sur- 
face  de  palette,  pour  fixer  par  frottement 
les  elements  de  support  a  la  palette  ; 

5  -  lesdits  moyens  (21,  25,  26,  100  )  pour 
fixer  de  fagon  separable  I'element  de 
support  (12)  a  la  palette  comprennant  en 
outre  des  deuxiemes  moyens  (100)  pour 
exercer  une  deuxieme  force  appliquee 

io  pour  contrebalancer  la  premiere  force 
afin  de  deplacer  par  translation  les  pre- 
mieres  (32,  42)  et  deuxiemes  (34,  44) 
surfaces  d'appui  par  rapport  a  I'element 
de  guidage  (12)  et  a  la  premiere  surface 

is  de  la  palette. 

2.  Palette  selon  la  revendication  1,  dans  laquelle 
le  guide  comprend  en  outre  une  languette  al- 
longee  (54)  s'etendant  le  long  du  guide  et  a 

20  partir  de  celui-ci  pour  etre  en  contact  avec  les 
deuxiemes  surfaces  d'appui  des  premier  et 
deuxieme  elements  de  support  (13,  15)  lors- 
que  lesdits  premiers  moyens  (25)  exercent  la- 
dite  premiere  force. 

25 
3.  Palette  selon  la  revendication  1,  dans  laquelle 

le  guide  (12)  comprend  en  outre  un  element 
allonge  presentant  une  section  transversale  en 
forme  de  T  comprenant  un  corps  (50)  et  un 

30  element  transversal  (52),  chacun  des  premier 
et  deuxieme  elements  de  support  comprenant 
en  outre  une  ouverture,  ladite  deuxieme  surfa- 
ce  d'appui  (34,  44)  se  trouvant  a  I'interieur  de 
I'ouverture  associee,  les  premier  et  deuxieme 

35  elements  de  support  (13,  15)  etant  montes 
pour  se  deplacer  le  long  du  guide  de  telle 
sorte  que  la  section  de  I'element  transversal 
du  guide  (52)  soit  disposee  a  I'interieur  des 
ouvertures  des  elements  de  support,  si  bien 

40  que,  lorsque  lesdits  premiers  moyens  (25) 
exercent  ladite  premiere  force,  la  section  de 
I'element  transversal  est  en  contact  avec  la 
deuxieme  surface  d'appui  (34,  44)  des  ele- 
ments  de  support  pour  pousser  la  premiere 

45  surface  d'appui  (32,  42)  des  elements  de  sup- 
port  en  contact  avec  la  premiere  surface  de 
palette  pour  fixer  par  frottement  les  elements 
de  support  a  la  palette. 

50  4.  Palette  selon  la  revendication  3,  dans  laquelle 
la  section  de  I'element  transversal  (22)  presen- 
te  un  axe,  et  comprend  en  outre  une  premiere 
extremite  et  une  deuxieme  extremite,  chacune 
des  premiere  et  deuxieme  extremites  d'ele- 

55  ment  transversal  presentant  des  saillies  (54) 
comprenant  une  troisieme  surface  d'appui  (56) 
faisant  un  angle  aigu,  situe  dans  une  plage 
allant  de  environ  60  a  environ  80  degres,  avec 

14 
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I'axe  de  la  section  de  I'element  transversal 
(52),  lesdites  troisiemes  surfaces  d'appui  (56) 
etant  agencees  pour  etre  en  contact  avec  les 
elements  de  support  pour  fixer  par  frottement 
les  elements  de  support  au  guide  (12)  et  a  la 
premiere  surface  de  palette. 

5.  Palette  selon  la  revendication  1,  dans  laquelle 
lesdits  premiers  moyens  (25)  comprennent  un 
element  ressort  (25)  reliant  le  guide  et  la  palet- 
te  ;  et  lesdits  deuxiemes  moyens  (100)  pour 
exercer  une  deuxieme  force  comprennent  des 
moyens  d'actionnement  de  type  lineaire. 

6.  Palette  selon  la  revendication  5,  dans  laquelle 
la  palette  comprend  en  outre  un  orifice  (22) 
s'etendant  a  travers  les  premiere  et  deuxieme 
surfaces  de  palette,  et  dans  laquelle  lesdits 
premiers  moyens  (25)  desdits  moyens  de  fixa- 
tion  separable  comprennent  en  outre  une  bro- 
che  (21)  et  un  culot  (26),  la  broche  passant  a 
travers  I'orifice  de  la  plaque  et  presentant  une 
premiere  extremite  fixee  au  corps  (50)  du  gui- 
de  et  une  deuxieme  extremite  s'etendant  au- 
dela  de  la  deuxieme  surface  de  la  plaque,  le 
culot  (26)  etant  fixe  a  la  deuxieme  extremite  de 
la  broche  (21)  de  telle  sorte  que  I'element 
ressort  (25)  exerce  la  premiere  force  entre  le 
culot  et  la  deuxieme  surface  de  la  palette. 

7.  Palette  selon  la  revendication  6,  dans  laquelle 
la  broche  (21)  est  en  outre  adaptee  pour  avoir 
un  mouvement  de  va-et-vient  dans  I'orifice  de 
palette  (22)  en  reponse  a  la  deuxieme  force, 
ledit  mouvement  de  va-et-vient  deplagant  le 
guide  par  rapport  a  ladite  premiere  surface  de 
plaque. 

11.  Palette  selon  la  revendication  1,  dans  laquelle 
chacun  des  premier  et  deuxieme  elements  de 
support  comprend  en  outre  des  premier  et 
deuxieme  receptacles  respectifs  (64,  74),  cha- 

5  que  receptacle  ayant  une  profondeur  et  une 
largeur,  ladite  palette  comprenant  en  outre  un 
premier  element  de  logement  et  un  deuxieme 
element  de  logement  (60,  70)  pour  transporter 
la  piece  a  travailler  selectionnee  entre  eux,  les 

io  elements  etant  adaptes  pour  s'inserer  en  frot- 
tement  dans  les  receptacles  respectifs. 

12.  Palette  selon  la  revendication  11,  dans  laquelle 
chacun  des  elements  comprend  en  outre  un 

is  premier  et  un  deuxieme  flasques  (69)  s'eten- 
dant  en  parallele  de  fagon  generale,  en  etant 
superposes  au  logement,  lesdits  flasques  etant 
apparies  et  presentant  une  surface  interne  et 
des  surfaces  externes,  chaque  paire  de  pre- 

20  mier  et  deuxieme  flasques  etant  separee  par 
un  espace  (79),  variable,  presentant  une  surfa- 
ce  externe  espacee  I'une  de  I'autre  d'une  dis- 
tance  qui  est  superieure  a  la  largeur  du  recep- 
tacle  de  sorte  que  I'insertion  des  flasques  dans 

25  le  receptacle  provoque  une  adaptation  par  frot- 
tement. 

13.  Palette  selon  la  revendication  12,  dans  laquelle 
chacune  des  surfaces  externes  de  flasque 

30  comprend  en  outre  un  bossage,  et  dans  la- 
quelle  chacun  des  receptacles  comprend  en 
outre  une  encoche,  de  sorte  que  les  bossages 
des  flasques  s'adaptent  mutuellement  avec 
une  encoche  du  receptacle  (73)  pour  s'adapter 

35  exactement  aux  elements  de  logement. 

8.  Palette  selon  la  revendication  7,  dans  laquelle 
I'element  ressort  (25)  est  un  ressort  discoTdal  40 
entourant  la  broche  (21),  la  deuxieme  extremite 
de  la  broche  est  filetee,  et  le  culot  (26)  com- 
prend  en  outre  un  ecrou  dans  lequel  la  premie- 
re  force  exercee  par  le  ressort  peut  etre  reglee 
par  rotation  de  I'ecrou  sur  la  deuxieme  extre-  45 
mite. 

9.  Palette  selon  la  revendication  8,  dans  laquelle 
la  palette  comprend  en  outre  des  moyens  (29) 
pour  empecher  le  guide  de  tourner  autour  de  50 
la  broche  (21)  lorsque  les  moyens  de  fixation 
sont  dans  le  deuxieme  etat. 

10.  Palette  selon  la  revendication  1,  dans  laquelle 
ledit  guide  (12)  est  muni  de  deux  extremites  55 
opposees  presentant  chacune  des  moyens  de 
fixation  separable  respectifs. 

15 



EP  0  447  805  B1 



EP  0  447  805  B1 

17 



EP  0  447  805  B1 



EP  0  447  805  B1 

F I G .   5   A  

F / G . 5  

19 



EP  0  447  805  B1 

20 



EP  0  447  805  B1 

21 



EP  0  447  805  B1 

F I G .   8  

22 



EP  0  447  805  B1 



EP  0  447  805  B1 

4 


	bibliography
	description
	claims
	drawings

