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After  having  laid  down  a  row  of  bundles  onto 
the  pallet  the  latter  is  lowered  for  a  value  corre- 
sponding  to  the  height  of  the  horizontal  disposed 
bundles. 

5  With  palletizers  of  this  design  the  bundles  can 
be  translated  only  along  a  rectilinar  path  and  with 
the  disclosed  platform  is  not  possible  to  load  onto 
a  pallet  sequentially  the  bundles  one  after 
another. 

10  With  palletizers  according  to 
EP—  A1—  0  097  308  is  also  not  possible  to  load 
bundles  onto  a  pallet  placed  in  a  lateral  position 
with  respect  to  the  movement  path  of  said  plat- 
form. 

15  From  the  document  GB—  A—  2  119  340  is 
known  an  apparatus  for  stacking  bundles  of 
sheets  onto  a  pallet  comprising  an  overhead 
crane  assembly  including  two  overhead  tracks 
supporting  gripper  means.  The  latter  is  carried 

20  through  a  lifting  chain  by  a  housing  provided  with 
wheels  running  in  said  overhead  tracks.  In  said 
housing  is  further  incorporated  an  electric  motor 
which  is  arranged  in  order  to  be  connected  with 
said  wheels  for  translating  said  housing  and  said 

25  gripper  means  along  the  overhead  tracks.  For 
laying  down  the  single  bundles  close  to  one 
another  there  are  provided  sensors  in  form  of  a 
switch  tripper  fixed  on  the  truck,  a  switch 
mounted  on  the  housing  and  a  fotoelectric  cell 

30  mounted  on  the  gripper  means.  Said  fotoelectric 
cell  cooperates  further  with  suitable  and  conven- 
tional  electric  connections  for  controlling  the 
accurate  positioning  for  both  lifting  and  lowering 
of  each  bundle. 

35  All  said  sensors  are  therefore  mounted  in  a 
fixed  manner  on  the  track,  the  housing  and  the 
gripper  means  respectively. 

The  object  of  the  present  invention  is  to  provide 
a  machine  that  enables  bundles,  of  signatures 

40  and  similar  products  formed  by  a  stacking 
machine  in  approximately  vertical  dispositions,  to 
be  automatically  taken  and  loaded  onto  a  pallet  in 
horizontal  dispositions  in  an  ordered  and  pro- 
grammed  stacking  cycle.  A  particular  object  of  the 

45  invention  is  to  provide  a  machine  which  can 
operate  in  a  completely  automatic  cycle  in  such  a 
manner  as  to  prevent  any  accidents  to  operators 
who  might  need  to  come  near  the  area  in  which 
the  machine  is  installed. 

50  According  to  the  present  invention  this  object  is 
achieved  by  a  machine  of  the  above  described 
type  which  is  characterized  in  that 

—  the  tilting  platform  is  mounted  on  a  carriage, 
which  is  movable  along  movement  guides,  said 

55  movement  guides  reaching  from  an  input  end 
corresponding  to  the  bundle  receiving  position  of 
said  tilting  platform  to  an  output  end  corre- 
sponding  to  the  bundle  delivering  position  of  said 
tilting  platform,. 

so  —  said  carriage  comprises  guiding  means 
being  associated  with  said  tilting  platform  and 
running  in  said  movement  guides  so  as  to  main- 
tain  the  platform  in  an  approximately  vertical 
position  for  receiving  the  bundle  when  the 

65  carriage  is  at  the  input  end  of  the  movement 

Description 

The  present  invention  relates  to  machines  for 
loading  onto  pallets,  bundles  of  signatures  and 
similar  products  such  as  loose  sheets,  magazines, 
and  made-up  or  bound  books.  In  particular,  the 
invention  relates  to  a  machine  which  enables 
pallets  to  be  loaded  with  bundles,  of  signatures 
and  similar  products,  supplied  to  the  machine  in 
an  approximately  vertical  disposition,  that  is,  an 
arrangement  in  which  the  products  forming  the 
bundle  are  superimposed  one  upon  another  in  an 
approximately  vertical  direction. 

The  bundles  in  question,  which  are  also 
referred  to  by  the  generic  term  "packs",  are 
formed  in  a  cyclic  manner  at  a  high  rate  of 
production  by  a  stacking  machine,  (stacker):  one 
such  stacking  machine  is  described,  for  example, 
in  Italian  Patent  application  No.  67,657  A/83  by  the 
same  applicant. 

To  achieve  speed  and  efficiency  of  working  it  is 
necessary  to  form  bundles  or  packs  of  con- 
siderable  weight  and  dimensions.  The  manual 
handling  of  the  bundles  to  transfer  them  to 
subsequent  processing  operations  is  therefor 
difficult,  or  at  least  inconvenient. 

The  transportation  problem  has  been  particu- 
larly  resolved  by  loading  the  bundles  on  pallets 
which  can  be  raised  and  transferred  by  means  of 
fork  lift  trucks.  There  remains,  however,  the 
problem  of  rapidly  loading  the  bundles  onto  the 
pallets. 

A  further  difficulty  is  the  fact  that,  because  of 
the  subsequent  operations,  it  is  necessary  that  the 
bundles  be  deposited  onto  the  pallets  in  a  hori- 
zontal  disposition  and  in  a  predetermined  orien- 
tation:  for  example,  in  the  case  of  bundles  of 
signatures  intended  for  making  up  into  maga- 
zines,  it  is  considered  preferable,  or  even  essen- 
tial,  for  the  signatures  to  be  orientated  with  their 
spines  facing  downwards.  In  general,  such  an 
arrangement  is  not  easily  and  immediately 
achievable  when  the  bundles  are  loaded  onto  a 
pallet  at  the  output  of  a  stacking  machine  which 
superimposes  the  signatures  in  approximately 
vertical  directions.  As  a  result,  it  becomes 
necessary  to  provide  a  machine  for  loading  such 
bundles  onto  pallets,  which  will  be  able  to  effect, 
in  a  reliable  manner,  the  action  of  over-turning 
the  bundles  themselves. 

In  the  document  EP—  A1  —  0  097  308  is  dis- 
closed  a  palletizer  comprising  a  tipping  unit, 
receiving  a  row  of  adjacent  bundles  of  signatures 
supplied  to  said  palletizer  in  approximately  verti- 
cal  dispositions,  by  an  upstream  arranged  stacker 
and  comprising  a  tilting  platform  which  is  tillable 
from  a  substantially  vertical  position,  in  which 
said  platform  receives  said  row  of  adjacent 
bundles  from  the  tipping  unit  to  a  substantially 
horizontal  position  and  is  transferable  from  said 
substantially  horizontal  position  along  a 
rectilinear  path  in  an  unloading  position,  in  which 
by  means  of  a  portal  stop  beam  the  row  of 
bundles  is  caused  to  fall  by  gravity  onto  an 
underlying  pallet. 
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guides  and  for  causing  tilting  of  the  platform 
towards  a  horizontal  position  as  the  carriage 
moves  to  the  other  end  of  said  movement  guides, 

—  there  is  provided  an  overhead  guideway 
which  is  mounted  horizontally  on  the  machine 
frame  and  which  has  an  input  end  overlying  the 
output  end  of  the  movement  guides  and  has  an 
output  end  which  overlies  a  pallet  which  is 
intended  to  receive  the  bundles;  and 

—  there  is  provided  a  gripper  means,  which  is 
movable  along  the  overhead  guideway,  said  grip- 
per  means  being  arranged  to  effect  horizontal 
translation  of  the  bundle  from  the  output  end  of 
the  movement  guides  to  predetermined  positions 
defined  by  means  of  sensors  provided  at  the 
outlet  end  of  the  overhead  guideway  and  to  effect 
vertical  translation  movement  for  the  purpose  of 
picking  up,  adjacent  the  input  end  of  the  overhead 
guideway  a  bundle  supported  on  the  tilting  plat- 
form  and  for  the  purpose  of  depositing  it,  at  said 
predetermined  positions  at  the  output  end  of  the 
overhead  guideway,  onto  the  pallet. 

In  a  particularly  advantageous  embodiment,  a 
plurality  of  adjustable  detectors  is  associated  with 
the  said  overhead  guideway,  each  detector  being 
sensitive  to  the  gripper  means  reaching  a 
respective  predetermined  position  in  its  move- 
ment  along  the  overhead  guideway,  and  being 
arranged  to  initiate  vertical  translation  of  the 
gripper  means  at  the  said  respective  predeter- 
mined  position. 

The  mounting  of  each  such  detector  is  selec- 
tively  adjustable  to  vary  the  corresponding  posi- 
tion  at  which  the  vertical  translation  of  the 
element  is  initiated.  This  adjustment  is  normally 
carried  out  such  that  the  distance  between  each 
two  adjacent  detectors,  measured  in  the  direction 
of  movement  of  the  gripper  means  along  the 
overhead  guideway,  is  substantially  identical  with 
one  of  the  transverse  dimensions  of  the  bundle  to 
be  loaded  on  the  pallet. 

The  invention  will  now  be  described  with  ref- 
erence  to  the  attached  drawings,  in  which: 

Figure  1  is  a  schematic  plan  view  of  a  machine 
according  to  the  invention,  which  illustrates  a 
possible  arrangement  of  the  machine  itself  in  a 
chain  for  the  formation  of  bundles  of  signatures 
and  the  like  in  the  printing  or  publishing  industry. 

Figure  2  is  a  first  perspective  view  in  the 
direction  of  arrow  II  of  Figure  1  which  illustrates 
the  structure  of  the  machine  according  to  the 
invention. 

Figure  3  is  another  perspective  view  of  the 
same  machine  in  the  direction  of  arrow  III  of 
Figure  1, 

Figure  4  is  a  further  perspective  view,  from 
above,  in  the  direction  of  arrow  IV  of  Figure  2,  and 

Figure  5  is  a  schematic  section  taken  on  line 
V—  V  of  Figure  1. 

In  the  drawings,  numeral  1  generally  indicates  a 
machine  intended  to  load  onto  a  pallet  P,  in  an 
ordered  manner,  bundles  B  of  signatures  and 
similar  products  which  are  supplied  to  the 
machine  itself  by  a  stacker  generally  indicated  S. 

In  a  particularly  advantageous  arrangement. 

the  stacker  S  is  that  described  in  Italian  Patent 
Application  No.  67,657  —  A/83  by  the  same  appli- 
cant,  already  cited  hereinabove. 

The  bundles  B  are  made  up  of  signatures  super- 
5  imposed  one  upon  another  in  a  stacking  direction 

which,  when  the  bundles  B  are  supplied  to  the 
machine  1  is  orientated  in  an  approximately 
vertical  direction.  More  specifically,  the  stacker  S 
is  provided  with  an  output  conveyor  T  consituted 

to  by  two  flat  rows  of  rollers  T,  and  T2.  The  first  of 
these  rows  (T,),  formed  by  rollers  the  axes  of 
which  lie  in  approximately  horizontal  plane,  con- 
stitutes  a  conveyor  bed  for  the  bundles  B.  The 
other  row  T2,  formed  by  rollers  the  axes  of  which 

is  are  orthogonal  to  the  axes  of  the  rollers  of  the  row 
T-,,  constitutes,  on  the  other  hand,  a  support  bed 
or,  more  properly,  a  roller  bed,  for  one  side  of 
each  bundle.  With  reference  to  the  perspective 
views  of  Figures  2  to  4,  the  bundles  B  leave  the 

20  stacker  machine  S  moving  along  the  conveyor  T 
in  the  direction  away  from  the  observer.  A  bind- 
ing  or  strapping  station  is  disposed  in  an  inter- 
mediate  position  along  the  conveyor  T;  at  this 
station  R  (visible  in  Figure  3)  bands  of  plastics 

25  material  F  are  applied  around  each  bundle  B  in 
order  to  place  the  bundled  signatures  under  axial 
compression  and  confer  a  degree  of  structural 
rigidity  to  the  bundle  B  so  as  to  allow  the 
horizontal  stacking  thereof. 

30  As  already  indicated  above,  the  bundles  B 
which  move  along  the  rollers  T,  and  T2  of  the 
output  conveyor  T  of  the  stacker  machine  S  are 
arranged  in  an  approximately  vertical  disposition; 
the  stacking  direction  of  the  signatures  is,  in  fact, 

35  inclined  towards  the  interior  of  the  stacking 
machine  at  an  angle  of  the  order  of  about  1  0  —  20° 
to  the  vertical.  In  this  way  the  advance  of  a  bundle 
B  along  the  conveyor  T  is  reliably  ensured  without 
any  risk  of  it  accidentally  toppling  over  towards 

40  the  outside  of  the  stacker  machine. 
Normally  the  spines  of  the  signatures  collected 

in  the  bundle  B  face  towards  the  exterior  of  the 
stacker  machine  S.  The  present  machine  1 
enables  such  bundles  B  to  be  stacked  on  the  pallet 

45  P  in  such  a  way  that  the  spines  of  the  signatures 
face  downwardly,  this  being  a  particularly  advan- 
tageous  arrangement  in  view  of  the  subsequent 
operations  to  which  the  signatures  themselves 
are  to  be  passed. 

so  It  is  however  noted  that  the  application 
described  here  relating  to  bundles  of  signatures 
constitutes  only  one  example  of  the  possible 
applications  of  the  machine  1.  The  machine  itself 
is  in  fact  able  to  provide  automatically  an  action  of 

55  pick-up,  transfer  and  loading  onto  pallets  of  any 
type  of  bundles  formed  by  superimposed  flat  or 
flattened  objects  such  as,  for  example,  sheets, 
bundles  of  sheets,  magazines  and  books.  The 
same  term  bundle,  utilised  in  the  present  descrip- 

60  tion  and  in  the  claims  which  follow,  must  there- 
fore  be  interpreted  as  indicative  of  any  stack  or 
block,  even  of  irregular  form,  constituted  by  such 
superimposed  objects. 

In  the  preferred  embodiment  illustrated  here, 
65  and  as  clearly  visible  in  Figure  1  ,  the  machine  1  is 
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mounted  on  the  frame  5,  the  actuator  rod  of  which 
carries  a  plate  arranged  to  exert  on  the  base  of  the 
bundle  a  force  expelling  the  latterfrom  the  tipping 
unit  2. 

5  Reference  numeral  11  generally  indicates  a 
frame  which  supports  the  main  part  of  the 
machine  1.  The  frame  11  is  generally  L-shaped  in 
plan  with  a  first  arm  extending  towards  the  input 
end  I  approximately  at  right  angles  to  the  direction 

m  of  advance  of  bundles  B  along  the  conveyor  T,  and 
a  second  arm  extending  towards  the  output  end  0  
parallel  to  the  said  direction  of  advance  of  bundles 
B  on  the  conveyor  T.  The  frame  is  constituted  by  a 
reticular  structure  of  metal  sections  welded 

w  together.  The  frame  is  moreover  provided  on  its 
outer  surface  with  metal  meshes  or  sheets  of 
transparent  material  serving  as  protective  panels 
intended  to  prevent  the  accidental  introduction  of 
objects,  or  access  by  operators  into  the  interior  of 

20  the  frame  1  1  itself. 
Adjacent  the  output  end  0  an  aperture  12  is 

provided  in  the  lower  part  of  the  frame  to  allow  a 
pallet  P  to  be  deposited  on  the  ground  within  the 
frame  itself,  this  pallet  P  being  that  upon  which  it  is 

25  desired  to  stack  the  bundles  B  in  horizontal 
dispoitions.  After  the  bundles  B  have  been  stacked 
on  the  pallet  P,  the  aperture  12  allows  the  pallet  to 
be  taken  away  by  means  of  a  fork  lift  truck. 

On  the  first  arm  of  the  frame  11,  that  is,  on  the 
30  arm  facing  towards  the  input  end  I,  are  fixed  two 

pairs  of  horizontal  movement  guides  13  the  struc- 
ture  of  which  can  be  seen  better  in  the  vertical 
section  of  Figure  5.  In  particular,  the  guides  13  are 
constituted  by  a  pair  of  rectilinear  upper  guides 

35  13a  each  of  which  extends  along  one  of  the  sides  of 
the  first  arm  of  the  frame  11,  and  by  a  pair  of  lower 
guides  136  each  of  which  extends  below  one  of  the 
upper  guides  13a.  Both  the  upper  guides  13a  and 
the  lower  guides  136  have  channel-like  cross 

40  sections  open  towards  the  interior  of  the  frame  11. 
As  can  be  seen  better  in  Figure  5,  starting  from  the 
end  furthest  from  the  tipping  unit,  each  lower 
guide  136  initially  extends  in  close  proximity  to  the 
corresponding  upper  guide  13a  and  then  diverges 

45  gradually  downwardly  along  an  approximately 
circular  path  near  the  end  facing  towards  the 
tipping  unit  2. 

In  correspondence  with  this  latter  end,  referred 
to  below  and  in  the  claims  which  follow  as  the 

50  input  end  14  of  the  guides  13,  the  guides  13 
themselves  face  outwards  from  the  frame  1  1  and 
are  positioned  directly  in  front  of  the  tipping  unit  2. 
The  opposite  end  of  the  guides  13,  indicated  15,  is 
on  the  other  hand  situated  at  the  zone  of  meeting 

55  of  the  two  arms  of  the  frame  1  1  . 
A  carriage  for  transporting  bundles  B  is 

mounted  on  the  guides  13  and  is  generally  indi- 
cated  by  reference  numeral  16.  The  carriage  16  is 
primarily  constituted  by  a  platform  or  rectangular 

so  plate  17  of  metal  the  major  sides  of  which  extend 
parallel  to  the  guides  13.  Approximately  midway 
along  each  of  the  major  sides,  the  platform  17  is 
provided  with  two  support  rollers  18  each  of  which 
runs  within  one  of  the  upper  guides  13a. 

65  In  correspondence  with  its  front  edge,  that  is,  its 

generally  L-shaped  in  plan  with  two  branches 
extending  orthogonally  with  respect  to  one 
another.  It  is  also  possible  to  identify  for  the 
machine  1  an  input  orfeed  end  generally  indicated 
I  and  situated  adjacent  the  output  of  the  conveyor 
T  of  the  stacker  machine  S,  and  an  output  or 
discharge  end,  generally  indicated  O,  adjacent 
which  is  disposed  the  pallet  P  on  which  the 
bundles  B  are  to  be  loaded. 

Reference  numeral  2  generally  indicates  a  tip- 
ping  unit  disposed  at  the  input  or  feed  end  I  of  the 
machine  1.  The  unit  2  is  constituted  by  two  flat 
rows  of  rollers  3  and  4  having  substantially 
identical  characteristics  respectively,  to  the  "hori- 
zontal"  row  of  rollers  T-,  and  to  the  "vertical"  row 
of  rollers  T2  of  the  output  conveyor  T  of  the  stacker 
S. 

The  tipping  unit  2  can  therefore  be  disposed  at 
the  output  of  the  conveyor  T  with  its  rollers  3 
aligned  with  the  rollers  T-,  and  its  rollers  4  aligned 
with  the  rollers  T2  so  that  the  tipping  unit  2 
constitutes  a  terminal  section  of  the  conveyor  T 
itself. 

As  can  be  best  seen  in  Figure  5,  the  rollers  3  and 
4  are  mounted  on  a  structure  or  support  frame  5 
comprising  two  arms  5a,  56  rigidly  connected 
together  in  a  generally  L-shape  configuration.  In 
particular  in  the  frame  5  are  distinguishable  a 
"horizontal"  arm  5a  which  supports  the  rollers  3, 
and  a  "vertical"  arm  56,  which  supports  the  rollers 
4. 

In  the  region  where  the  two  arms  5a,  56  join,  the 
frame  5  has  an  associated  horizontal  support  shaft 
7  which  is  supported  by  a  base  8  in  a  manner 
enabling  rotation  of  the  shaft  7  about  its  axis.  A 
pneumatic  actuator  9  which  acts  between  an  inter- 
mediate  region  of  the  arm  56  of  the  frame  5  and  a 
bracket  10  extending  from  the  supporting  base  8, 
controls  the  pivoting  of  the  frame  5  (and  of  the 
rollers  3  and  4  mounted  thereon)  about  the  axis  of 
rotation  of  the  shaft  7. 

The  pneumatic  actuator  9  and  the  bracket  10  are 
situated  on  the  rear  side  of  the  frame  5,  that  is,  on 
the  side  opposite  that  on  which  the  movement  of 
the  bundles  B  takes  place. 

By  controlling  the  operation  of  the  actuator  9, 
the  rows  of  rollers  3  and  4  which  are  orthogonal  to 
one  another  can  be  made  to  tip  towards  the 
exterior  of  the  stacker  S  in  the  direction  schemati- 
cally  indicated  by  an  arrow  in  Figure  5.  This  action 
causes  any  bundle  B  which  is  on  the  rollers  3  and  4 
to  tip  or  fall  towards  the  rest  of  the  machine  1. 

The  tipping  or  falling  of  the  bundles  B  is  caused 
both  by  the  pivoting  of  the  row  of  rollers  3  which 
define  the  base  platform  on  which  the  bundles  B 
rest  and  by  the  pivoting  of  the  rollers  4,  which 
cooperate,  in  thrust  transmission  relation,  with  the 
side  of  the  bundle  B  which  lies  on  the  rollers  4.  In 
this  way  it  is  possible  to  impart  to  each  bundle  Ba 
combined  rotation  and  falling  movement  which 
can  be  controlled  with  precision  thereby  avoiding 
the  possibility  that  the  bundle  B  might  accidentally 
fall  out  of  the  machine  1.  The  overall  effect  of 
tipping  or  "ejecting"  the  bundle  B  can  be  further 
controlled  by  means  of  a  further  actuator  9a 
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have  been  tipped  by  the  actuator  9  to  transfer  a 
bundle  carried  by  the  rollers  onto  the  platform  17. 

The  size  of  the  tipping  movement  effected  by 
the  actuator  9,  is  adjusted  in  such  a  way  that, 
when  the  rollers  4  are  positioned  at  the  end  of 
their  movement  towards  the  input  end  14  of  the 
guides  13,  the  notional  plane  defined  by  the  upper 
faces  of  the  rollers  3  coincides  for  practical  pur- 
poses  with  the  plane  defined  by  the  upper  sides  of 
the  arms  or  prongs  20.  In  this  way  the  bundles  B 
can  be  transferred  from  the  tipping  unit  2  onto  the 
carriage  16  without  risk  of  the  bundles  B  acciden- 
tally  being  mis-positioned  or  falling  from  the 
machine. 

Reference  23  generally  indicates  a  guide  or  rail 
mounted  horizontally  in  an  overhead  position  on 
the  portion  of  the  frame  11  defining  the  second 
arm  thereof. 

The  rail  23  extends  at  right  angles  to  the  guides 
13.  The  rail  23  has  two  opposite  ends  indicated  24 
and  25.  The  end  24  which,  as  will  be  better 
understood  hereinafter,  constitutes  the  input  end 
of  the  portion  of  the  transport  path  of  the  bundles 
B  defined  by  the  rail  23,  overlies  the  output  end  15 
of  the  guides  13. 

The  opposite  end  25  which  is  situated  at  the 
output  end  0  of  the  machine  1,  overlies  the 
loading  region  where  the  pallet  P  is  disposed.  The 
angle  or  corner  region  of  the  frame  1  1  ,  where  the 
input  end  24  of  the  rail  23  overlies  the  output  end 
of  the  guides  13,  is  clearly  visible  in  Figure  5.  In 
this  Figure  the  reference  numeral  15a  indicates 
one  of  the  elements  of  a  photocell  sensor 
arranged  to  detect  the  prescence  of  a  bundle  B 
lying  in  a  horizontal  position  on  the  carriage  16  at 
the  output  end  15  of  the  guides  13. 

The  structural  element  23,  generally  depicted  as 
an  overhead  guide  or  rail,  is  in  effect  constituted 
by  two  parts,  that  is,  by  a  lower  supporting  cross- 
piece  23a,  of  double  T  section,  welded  to  the 
structure  of  the  frame  11,  and  by  a  guide  or  rail 
proper  236  which  has  a  generally  T-shape  profile 
and  is  fixed  by  bolts  to  the  upper  face  of  the  cross- 
piece  23a. 

A  pneumatic  motor  26  is  mounted  on  the  frame 
11  at  the  output  end  25  of  the  rial  24.  This  motor 
26  controls,  via  a  chain  transmission  27,  the 
movement  along  the  guide  236  of  a  pick-up  and 
transport  unit  for  the  bundles  B. 

The  pick-up  and  transport  unit  for  the  bundles  B 
is  substantially  consituted  by  a  carriage  28  pro- 
vided  with  ball  bearings  which  accurately  guide 
the  carriage  in  its  translation  movement  along  the 
guide  236.  Mounted  on  the  carriage  28  is  a 
support  structure  extending  vertically  and 
generally  indicated  29. 

The  support  structure  29  includes  a  plurality  of 
vertical  guides  which  guide  the  vertical  trans- 
lation  movement  of  a  gripper  device  30  consti- 
tuted,  preferably,  by  the  gripper  device  described 
in  detail  in  Italian  Patent  No.  1  020  747.  The 
gripper  device  30  is  intended  to  pick-up  the 
bundles  B  lying  on  the  platform  17  of  the  carriage 
16  when  the  carriage  is  located  at  the  output  end 
of  the  guides  15,  and  to  deposit  the  bundles  B 

shorter  side  that  faces  towards  the  tipping  unit  2, 
the  platform  or  plate  17  is  provided  with  two 
further  support  rollers  19,  each  of  which  runs 
within  one  of  the  lower  guides  136. 

The  platform  or  plate  17  is  further  provided  in  5 
the  region  of  its  front  edge  with  a  plurality  of  arms 
on  prongs  20  which  extend  from  the  platform  17 
itself  towards  the  tipping  unit  2  in  a  direction  at 
right  angles  to  the  platform  itself.  The  arms  or 
prongs  20  consitute  a  support  structure  for  the  w 
bundles  B  which  are  successively  loaded  onto  the 
platform  17  in  a  manner  which  will  be  described 
hereinbelow. 

An  electric  motor  21  (Figure  5)  effects  move- 
ment  of  the  carriage  16  along  the  guides  13  via  a  is 
chain  transmission  generally  indicated  22.  When 
the  carriage  16  is  driven  by  the  transmission  22 
towards  the  input  end  14  of  the  guides  13,  the 
rollers  19  which  run  in  the  lower  guides  136  pull 
the  front  edge  of  the  platform  17  downwards,  20 
whilst  the  rollers  18  maintain  the  mid  portion  of 
the  platform  in  the  plane  defined  by  the  upper 
guides  13a.  The  overall  effect  obtained  is  one  of 
tipping  of  the  carriage  16,  the  platform  17  of 
which  assumes  the  approximately  vertical  posi-  25 
tion  illustrated  in  solid  outline  and  indicated  E1  in 
Figure  5. 

On  the  other  hand,  when  the  carriage  16  is 
moved  towards  the  output  end  15  of  the  guides 
13,  the  rollers  19  maintain  the  front  edge  of  the  30 
platform  17  in  a  raised  position  in  which  the  front 
edge  of  the  platform  is  located  practically  at  the 
same  height  as  the  mid  portion  supported  by  the 
rollers  18.  The  platform  17  is  thus  disposed  in  a 
horizontal  position  schematically  illustrated  in  35 
broken  outline  and  indicated  E2  in  the  right  hand 
part  of  Figure  5. 

Preferably,  as  illustrated  in  Figure  5,  the  rollers 
19  project  slightly  below  the  platform  17  so  that, 
when  the  carriage  16  is  located  close  to  the  output  40 
end  15  of  the  guides  13,  the  platform  17  is  located 
in  an  exactly  horizontal  position. 

When  the  carriage  16  is  located  adjacent  the 
input  end  14  of  the  guides  13,  it  faces  the  tipping 
unit  2  in  such  a  way  as  to  ensure  the  secure  45 
reception  of  the  bundles  B  which,  as  a  result  of 
the  pivoting  of  the  rows  of  rollers  3  and  4 
controlled  by  the  pneumatic  actuator  9,  have  been 
given  a  tipping  or  falling  movement  towards  the 
input  end  14  of  the  guides  13.  In  fact  when  in  its  50 
approximately  vertical  position  indicated  Er,  the 
platform  17  and  the  prongs  20  that  extend  there- 
from  form  a  receiving  structure  complementary 
to  the  support  (and  "ejection")  structure  for  the 
bundles  B  defined  by  the  rollers  3  and  4.  55 

Again,  although  the  orientation  of  the  platform 
17  in  its  position  (E  ̂ has  been  loosely  described 
as  "vertical",  the  platform  17  is  in  practice 
inclined  at  an  angle  of  about  10  —  20°  to  the 
vertical.  The  purpose  of  this  is  to  avoid  the  60 
possibility  of  the  bundles  B  loaded  onto  the 
platform  accidentally  falling  off. 

The  chain-dashed  line  generally  indicated  C  in 
Figure  5  identifies  the  position  of  the  rollers  3  and 
4  of  the  tipping  unit  2  when  the  rollers  3  and  4  65 
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the  input  end  24  of  the  rail  23,  and  the  gripper 
device  30  carried  by  the  carriage  28  is  in  a  raised 
position  with  the  jaws  34  open  above  the  output 
end  15  of  the  guides  13. 

5  It  is  also  assumed  that  a  pallet  P  has  been 
positioned  at  the  output  end  0  of  the  frame  1  1  by 
introducing  it  into  the  frame  11  through  the 
aperture  12. 

Now  suppose  that  a  bundle  of  signatures  B 
w  which  has  been  subjected  to  a  binding  or  strap- 

ping  operation  at  the  work  station  R,  is  caused  to 
advance  on  the  conveyor  T  towards  the  tipping 
unit  2.  At  the  end  of  its  advance  along  the 
conveyor  T  the  bundle  B  is  transferred  onto  the 

w  tipping  unit  2  which  is  held  by  the  actuator  9  in  the 
position  illustrated  in  solid  outline  in  Figure  5. 

As  soon  as  the  bundle  B  has  moved  over  the 
rollers  3  and  4  into  a  position  directly  in  front  of 
the  guides  13,  the  central  control  unit  37  causes 

20  operation  of  the  actuator  9,  thereby  effecting 
pivoting  of  the  frame  5  of  the  unit  2  about  the 
shaft  7.  As  a  result  of  the  pivoting  of  the  frame  5, 
which  takes  place  in  the  direction  of  the  arrow 
shown  in  Figure  5,  the  rollers  3  and  4  impart  a 

25  falling  movement  to  the  bundle  B  lying  thereon 
causing  it  to  slide  towards  the  carriage  16.  This 
movement  is  encouraged  by  the  cooperating 
action  of  the  actuator  9a  which  pushes  the  base  of 
the  bundle  B  towards  the  arms  20  of  the  carriage 

30  16. 
The  bundle  B  is  thus  moved  across  to  rest  on 

the  platform  17  of  the  carriage  16  which  is  located 
in  an  approximately  vertical  position  Ev  The 
bundle  is  supported  on  the  platform  17  by  the 

35  arms  or  prongs  20  which  cooperate  with  the 
smaller  side  faces  of  the  bundle  B.  As  already 
mentioned,  the  chain-dashed  line  in  Figure  5 
schematically  indicates  the  outline  of  the  rollers  3 
and  4  and  of  a  bundle  B  supported  thereon  when 

40  the  frame  5  on  which  the  rollers  are  mounted  is 
tipped  forward  by  the  actuator  9.  When  the 
bundle  B  has  been  deposited  on  the  carriage  16 
the  central  control  unit  37  activates  the  motort  21 
that  controls  the  movement  of  the  carriage  16. 

45  The  chain  transmission  22  driven  by  the  motor  21 
gradually  draws  the  carriage  16  towards  the 
output  end  15  of  the  guides  13. 

During  movement  towards  this  output  end,  the 
platform  17  of  the  carriageway  16  gradually 

so  passes  from  the  approximately  vertical  position 
E,  towards  the  horizontal  position  E2.  Thus,  move- 
ment  of  the  bundle  B  from  the  input  end  14 
towards  the  output  end  15  of  the  guides  13,  is 
accompanied  by  tipping  of  the  bundle  towards  a 

55  horizontal  position. 
In  the  application  referred  to  by  way  of  example 

in  the  present  description,  the  bundles  B  are 
supplied  to  the  machine  1  with  the  spines  of  the 
signatures  facing  the  exterior  of  the  stacker 

so  machine  S.  Consequently,  these  bundles  come  to 
lie  on  the  carriage  16  with  the  spines  of  the 
signatures  facing  towards  the  platform  17.  When 
the  platform  17  reaches  the  horizontal  position  E2 
these  spines  are  therefore  facing  downwardly. 

65  When  the  carriage  16  reaches  the  output  end  15 

onto  the  pallet  P  after  having  completed  a  trans- 
lation  movement  along  the  rail  23  from  its  input 
end  24  towards  its  output  end  25. 

In  structural  terms  (Figure  2)  the  gripper  device 
30  comprises  a  movable  assembly  31  which  is 
vertically  displaceable  by  actuators  32  mounted 
on  the  structure  29  itself.  The  movable  assembly 
31  is  provided  with  a  pair  of  parallel  horizontal 
guides  33  in  which  slide  two  opposed  jaws  34. 
These  jaws  are  powered  by  further  pneumatic 
acatuators  35  which  control  the  opening  and 
closing  movement  thereof.  During  a  closure  oper- 
ation,  the  jaws  34  of  the  gripper  device  30 
approach  one  another  to  clamp  the  opposite  ends 
of  a  bundle  B  in  the  gripper  device.  The  gripper 
device  30  is  preferably  provided  with  autonom- 
ous  control  elements  which  will  not  be  described 
herein  detail,  but  which  allow  the  closure  of  the 
jaws  to  be  controlled  automatically  when  the 
gripper  device  30  is  placed  on  a  bundle  to  be 
picked  up  from  the  platform  17  of  the  carriage  16, 
and  to  open  again  when  the  bundle  B  is  placed  on 
the  surface  of  the  pallet  P  or  on  another  bundle  B 
already  stacked  on  the  pallet  P. 

For  the  purpose  of  understanding  the  present 
invention  it  is  sufficient  to  note  that  the  control 
elements  associated  with  the  gripper  device  30 
are  able  to  control  not  only  the  opening  and 
closing  movement  of  the  device  30,  but  also 
vertical  translation  movement,  in  both  directions, 
of  the  device  30  itself  both  at  the  input  end  24  of 
the  rail  23  (that  is,  at  the  output  end  15  of  the 
guides  13),  and  at  the  output  end  25  of  the  rail  23 
(that  is,  in  the  region  in  which  the  pallet  P  to  be 
loaded  is  positioned). 

The  translation  movement  of  the  carriage  28 
(and  consequently  of  the  gripper  device  30)  in  the 
region  of  the  output  end  25  of  the  rail  23,  is 
controlled  using  a  plurality  of  proximity  sensors 
36  some  of  which  are  visible  in  Figure  4.  The 
proximity  sensors  36  are  mounted  on  the  cross- 
piece  23a,  which  supports  the  guide  23b,  in  a 
direction  of  alignment  parallel  to  the  direction  of 
movement  of  the  carriage  28.  Each  sensor  36, 
which  is  proximity  sensor  sensitive  to  the 
passage  of  the  carriage  28,  is  mounted  on  a  slide 
element  366  the  mounting  position  of  which  on 
the  crosspiece  23a  can  be  selectively  adjusted  in 
dependence  on  operational  requirements. 

Whenever,  during  its  translational  movement 
along  the  guide  23b,  the  carriage  28  passes  in 
front  of  one  of  the  sensors  36,  this  sensor  outputs 
a  signal  which  is  transmitted  to  a  central  control 
unit  37  mounted  on  the  frame  1  1  at  the  end  of  the 
section  of  the  frame  11  on  which  the  overhead  rail 
.23  is  mounted. 

The  central  control  unit  37  controls  the  oper- 
ation  of  the  pneumatic  actuator  9  (and  of  the 
actuator  9a),  the  electric  motor  21,  the  pneumatic 
motor  26,  the  actuators  31  and  32,  and  the  control 
devices  associated  with  the  gripper  device  30,  in  a 
predetermined  cycle  of  operations  which  will  now 
be  described  starting  from  an  initial  situation  in 
which  the  carriage  16  is  located  at  the  input  end 
14  of  the  guides  13,  the  carriage  28  is  located  at 
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sense  which  again  causes  the  gradual  lowering  of 
the  gripper  device  30. 

As  a  result  of  the  action  of  the  actuators  32,  the 
gripper  device  30  which  carries  the  bundle  B  held 

5  fast  therewithin,  is  gradually  lowered  towards  the 
pallet  P. 

When,  as  a  consequence  of  the  lowering  of  the 
gripper  device,  the  bundle  B  comes  into  contact 
with  the  upper  face  of  the  pallet  P  (or  with  the 

10  upper  face  of  a  bundle  B  already  deposited  on  the 
pallet)  the  actuators  32  are  stopped,  thus  halting 
the  lowering  movement  of  the  gripper  device  30. 

At  this  point  the  centtal  control  unit  37  activates 
the  actuators  35  such  as  to  cause  opening  of  the 

15  jaws  34.  The  bundle  B  is  thus  disengaged  from 
the  gripper  device  30  and  deposited  on  the  pallet. 
Thereupon  the  actuators  32  are  again  activated  in 
a  sense  to  cause  raising  of  the  gripper  devicec  30 
towards  the  rail  23.  Upon  completion  of  the 

20  raising  stroke  of  the  gripper  device  30,  the  central 
control  unit  37  re-activates  the  motor  26  in  the 
sense  causing  the  gradual  return  of  the  carriage 
28  and  the  gripper  device  30  towards  the  input 
end  24  of  the  rail  23. 

25  In  this  way,  the  gripper  device  30  is  returned  to 
its  initial  position  from  where  it  can  again  be 
lowered  towards  the  carriage  16  in  order  to  pick 
up  from  the  carriage  16  a  new  bundle  B  to  be 
deposited  onto  the  pallet  P.  The  process  of  trans- 

30  porting  this  new  bundle  from  the  input  end  I  of 
the  frame  1  1  towards  the  output  end  O  where  it  is 
deposited  on  the  pallet  P,  is  achieved  by  a 
sequence  of  operations  entirely  similar  to  that 
previously  described. 

35  However,  the  successive  translation  move- 
ments  of  the  carriage  28  carrying  the  gripper 
device  30  towards  the  output  end  25  of  the  rail  23 
have  differing  amplitudes  according  to  a  cyclic 
law.  With  reference  to  the  exemplary  embodi- 

40  ment  illustrated  in  which  there  are  five  proximity 
sensors  36,  during  the  operation  of  transporting 
the  first  bundle  B  to  be  deposited  on  the  pallet  P, 
the  carriageway  carrying  the  gripper  device  30 
advances  along  the  rail  23  until  it  reaches  the 

45  position  identified  by  the  sensor  36  nearest  to  the 
input  end  24.  During  the  operation  of  transporting 
the  next  bundle  B,  the  carriage  28  advances  until 
it  reaches  the  position  identified  by  the  next 
sensor  36.  During  the  operation  of  transporting 

so  the  third  bundle,  the  carriage  28  advances  until  it 
reaches  the  position  identified  by  the  third  proxi- 
mity  sensor  36,  and  so  on  until  during  the  oper- 
ation  of  transporting  the  fifth  bundle  B  the 
carriage  28  advances  until  it  reaches  the  position 

55  identified  by  the  proximity  sensor  36  spaced 
furthest  from  the  input  end  24  of  the  rail  23. 

In  this  manner,  the  five  successively  trans- 
ported  bundles  are  deposited  alongside  one 
another  on  the  pallet  P.  The  fact  that  the  mounting 

60  positions  of  the  sensors  36  on  the  crosspiece  23a 
can  be  selectively  adjusted  makes  it  possible  for 
the  distance  between  the  positions  in  which  the 
carriage  28  carrying  the  gripper  device  30  stops  at 
the  end  of  successive  bundle-transportation 

65  movements,  to  be  adjusted  in  dependence  on  the 

of  the  guides  13  under  the  action  of  the  drive 
transmission  22,  a  microswitch  (not  visible  in  the 
drawings)  stops  the  motor  21  causing  the  move- 
ment  of  the  carriage  16  to  cease.  The  presence  of 
the  bundle  B  lying  in  a  horizontal  position  on  the 
carriage  17  is  detected  by  the  photocell  sensor 
15a  which  outputs  a  corresponding  signal  to  the 
central  control  unit  37.  The  central  control  unit  37 
now  commands  theactuators  32  to  effect  gradual 
lowering  of  the  gripper  device  30  towards  the 
bundle  B.  The  fact  that  the  lowering  of  the  gripper 
device  30  is  initiated  by  the  signal  emitted  by  the 
photocell  15a  and  not  by  the  microswitch  which 
controls  the  stopping  of  the  motor  21  ensures  that 
the  gripper  device  30  is  lowered  towards  the 
platform  of  the  carriage  1  6  only  when  the  carriage 
supports  a  bundle  B,  thereby  avoiding  unwanted 
actuation  of  the  gripper  device  which  could  be 
dangerous. 

After  having  received  the  corresponding  con- 
trol  signal  from  the  central  control  unit  37,  the 
actuators  32  effect  the  gradual  lowering  of  the 
gripper  device  30  towards  the  platform  17  of  the 
carriage  16.  When,  upon  such  lowering,  the  mov- 
able  assembly  31  comes  into  contact  with  the 
bundle  B,  the  actuators  35  effect  clamping  of  the 
jaws,  these  latter  being  initially  open.  As  a  result, 
the  gripper  device  30  closes  on  the  ends  of  the 
bundle,  gripping  it  firmly  therewithin.  Several 
moments  after  the  closure  of  the  gripper  device 
30,  the  central  control  unit  37  again  activates  the 
actuators  32,  this  time  in  a  sense  causing  gradual 
raising  of  the  gripper  device  30  towards  the  rail 
23. 

The  bundle  B  is  therefor  gradually  raised  with 
respect  to  the  carriage  16  which  is  subsequently 
returned  to  the  input  end  14  of  the  guides  13  to 
receive  a  new  bundle  B  from  the  tipping  unit  2. 
For  this  purpose  the  central  control  unit  37  issues 
a  corresponding  actuation  signal  to  the  motor  21 
after  having  verified  that  the  bundle  B  has  been 
raised  by  the  gripper  device  30.  After  the  gripper 
device  30  has  been  fully  raised  by  the  actuators 
32,  the  central  control  unit  37  activates  the  pneu- 
matic  motor  26  to  cause  the  gradual  displacement 
of  the  carriage  28,  and  of  the  gripper  device  30 
supported  thereby,  towards  the  output  end  25  of 
the  rail  23.  The  penumatic  motor  26  is  kept 
activated  until  the  carriage  28  reaches  an  end-of- 
stroke  position  identified  by  one  of  the  proximity 
sensors  36. 

In  general,  the  central  control  unit  37  is  pro- 
grammed  in  such  a  way  that  the  ampltiudes  of 
successive  translation  movements  performed  by 
the  carriage  28  along  the  rail  23  in  the  direction 
from  the  intput  end  24  to  the  output  end  25  of  the 
rail  23,  vary  in  a  predetermined  cyclic  manner. 
The  purpose  of  this  particular  operating  charac- 
teristic  will  be  more  fully  explained  hereinbelow. 

When,  in  its  movement  along  the  rail  23,  the 
carriage  28  reaches  its  said  end-of-stroke  position 
as  determined  by  one  of  the  proximity  sensors  36 
(regardless  of  whichever  proximity  sensor  it  is) 
the  central  control  unit  37  stops  the  pneumatic 
motor  26  and  activates  the  actuators  32  in  the 
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transverse  dimensions  of  the  bundles  B  them- 
selves,  that  is,  in  dependence  on  the  transverse 
dimension  (measured  in  a  direction  orthogonal  to 
the  direction  of  stacking  of  the  signatures)  of  the 
face  intended  to  be  uppermost  when  placed  on  the  s 
pallet  P. 

It  is  thus  possible  to  adjust  with  a  high  degree  of 
precision  the  distance  which  separates  two 
bundles  deposited  in  adjacent  positions  on  the 
pallet  P  whereby  <o  avoid  marginal  super-  10 
imposition  of  successively-deposited  bundles 
(which  would  lead  to  the  deposited  bundles  even- 
tually  toppling  in  disarray)  or  the  formation  of 
excessively  large  inter-spaces  between  adjacent 
bundles.  w 

The  cycle  of  successive  transport  operations 
previously  described  with  reference  to  the  five 
sensors  36,  permits  the  formation  on  the  pallet  P  of 
a  first  row  or,  more  properly,  a  first  layer  of  five 
bundles  B  adjacent  to  one  another.  Onto  this  layer  20 
can  subsequently  be  deposited  further  bundles 
picked  up  in  sequence  by  the  carriage  16.  The 
formation  of  the  second  layer  of  bundles  B  is 
achieved  in  a  manner  entirely  analogous  to  that 
previously  described  with  reference  to  the  forma-  25 
tion  of  the  first  layer,  with  the  single  difference  that 
the  bundles'of  the  second  layer  are  placed  onto  the 
bundles  already  deposited  on  the  pallet.  During 
the  operation  of  transportation  of  thefirst  bundle  B 
of  the  second  layer,  the  carriage  28  carrying  the  30 
gripper  device  30  stops  in  the  position  identified  by  . 
the  proximity  sensor  36  nearest  to  the  input  end  24 
of  the  rail  23.  During  the  operation  of  transporting 
the  second  bundle  of  the  second  layer,  the  carriage 
28  advances  as  far  as  the  position  identified  by  the  35 
second  proximity  sensor  and  so  on. 

Naturally,  it  is  also  possible  to  form  the  succes- 
sive  layers  of  bundles  B  by  following  a  back-and- 
forth  pattern,  that  is,  by  depositing  a  first  bundle  B 
of  the  second  layer  over  the  last-deposited  bundle  40 
of  the  first  layer. 

The  selection  of  the  placement  pattern  for  the 
stack  of  bundles  can  be  effected  by  acting  on  the 
central  control  unit  37. 

Further  layers  can  be  formed  on  top  of  the  45 
second  layer  of  bundle  B  until  a  stack  of  bundles  of 
the  desired  height  and  dimensions  has  been 
formed. 

Naturally,  the  only  limit  imposed  on  the  forma- 
tion  of  successive  layers  is  that  set  by  the  fact  that  so 
the  overall  height  of  the  stack  formed  on  the  pallet 
P  must  be  less  than  the  height  of  the  aperture  12  in 
the  frame  11.  If  this  were  not  the  case  it  would  no 
longer  be  possible  to  remove  the  stack  from  the 
frame  11.  55 

Claims 

1.  A  machine  (1)  for  loading  onto  pallets  (P) 
bounded  bundles  (B)  of  signatures  and  similar  60 
products  supplied  to  the  machine  in  approxi- 
mately  vertical  dispositions  by  an  upstream 
arranged  stacker,  the  machine  comprising,  a. 
supporting  frame  (1  1  ),  a  tipping  unit  (2)  for  receiv- 
ing  the  bundles,  said  tipping  unit  being  tiltabie  65 

from  a  bundle  receiving  position  to  a  bundle  trans- 
ferring  position,  in  which  said  bundles  are  trans- 
ferred  onto  a  tilting  platform  (17),  whereby  said 
tilting  platform  is  transferable  from  a  substantially 
vertical  bundle  receiving  position,  in  which  said 
platform  receives  the  bundles  from  said  tipping 
unit,  to  a  substantially  horizontal  bundle  lifting 
position,  characterized  in  that 

—  the  tilting  platform  (17)  is  mounted  on  a 
carriage  (16),  which  is  movable  along  movement 
guides  (13),  said  movement  guides  (13)  reaching 
from  an  input  end  corresponding  to  the  bundle 
receiving  position  of  said  tilting  platform  (17)  to  an 
output  end  corresponding  to  the  bundle  delivering 
position  of  said  tilting  platform  (17), 

—  said  carriage  (16)  comprises  guiding  means 
(18,  19)  being  associated  with  said  tilting  platform 
(17)  and  running  in  said  movement  guides  (13)  so 
as  to  maintain  the  platform  (17)  in  an  approxi- 
mately  vertical  position  for  receiving  the  bundle 
(B)  when  the  carriage  (1  6)  is  at  the  input  end  of  the 
movement  guides  (13)  and  for  causing  tilting  of  the 
platform  (17)  towards  a  horizontal  position  as  the 
carriage  (16)  moves  to  the  other  end  of  said 
movement  guides  (13), 

—  there  is  provided  an  overhead  guideway  (23) 
which  is  mounted  horizontally  on  the  machine 
frame  and  which  has  an  input  end  overlying  the 
output  end  of  the  movement  guides  (13)  and  has 
an  output  end  which  overlies  a  pallet  (P)  which  is 
intended  to  receive  the  bundles  (B);  and 

—  there  is  provided  a  gripper  means  (30),  which 
is  movable  along  the  overhead  guideway  (23),  said 
gripper  means  being  arranged  to  effect  horizontal 
translation  of  the  bundle  (B)  from  the  output  end  of 
the  movement  guides  (13)  to  predetermined  posi- 
tions  defined  by  means  of  sensors  (36)  provided  at 
the  outlet  end  of  the  overhead  guideway  (23)  and 
to  effect  vertical  translation  movement  for  the 
purpose  of  picking  up,  adjacent  the  input  end  of 
the  overhead  guideway  (23)  a  bundle  (B) 
supported  on  the  tilting  platform  (17)  and  for  the 
purpose  of  depositing  it,  at  said  predetermined 
positions  at  the  output  end  of  the  overhead 
guideway  (13),  onto  the  pallet  (P). 

2.  A  machine  according  to  Claim  1  ,  characterized 
in  that  the  said  movement  guides  (13)  and  the  said 
overhead  guideway  (23)  are  substantially 
rectilinear  and  orthogonal  to  one  another. 

3.  A  machine  according  to  Claim  1  ,  characterized 
in  that  the  said  movement  guides  (13)  include  a 
pair  of  upper  parallel  rectilinear  horizontal  guides 
(1  3a)  and  a  pair  of  lower  guides  (1  36)  each  of  which 
extends  below  a  respective  upper  guide  (13a)  in 
close  proximity  to  the  upper  guide  (13a)  at  the 
output  end  (15)  of  the  movement  guides  (13)  and 
diverging  gradually  downwardly  along  an 
approximately  circular  path  from  the  corre- 
sponding  upper  guide  (13a)  to  the  input  end  (14)  of 
the  movement  guides;  and  in  that  the  said  tilting 
platform  (17)  of  the  carriage  (16)  is  substantially 
constituted  by  a  plate-like  body  having  first 
support  members  (18)  running  in  the  said  upper 
guides  (13a)  and  second  support  members  (19) 
running  in  the  said  lower  guides  (136). 
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ende  der  Bewegungsfiihrungen  (13)  befindet,  und 
urn  ein  Kippen  der  Plattform  (17)  zu  einer  waage- 
rechten  Stellung  hin  zu  bewirken,  wahrend  sich 
der  Schlitten  (16)  zum  anderen  Ende  der 

5  Bewegungsfuhrungen  (13)  bewegt,  daB  eine 
Uberkopf-Fiihrungsbahn  (23)  vorgesehen  ist, 
welche  waagerecht  am  Rahmen  der  Maschine 
angebracht  ist  und  ein  iiber  dem  Ausgangsende 
der  Bewegungsfuhrungen  (13)  liegendes  Ein- 

10  gangsende  sowie  ein  uber  einer  zur  Aufnahme 
der  Bundel  (B)  bestimmten  Palette  (P)  liegendes 

•  Ausgangsende  aufweist,  und  dalS  eine  entlang 
der  Uberkopf-Fiihrungsbahn  (23)  bewegbare 
Greifeinrichtung  (30)  vorgesehen  ist,  welche  fur 

w  den  waagerechten  Transport  des  Biindels  (B)  vom 
Ausgangsende  der  Bewegungsfuhrungen  (13)  zu 
mittels  am  Ausgangsende  der  Uberkopf-Fuh- 
rungsbahn  (23)  vorgesehener  Sensoren  (36) 
bestimmten  Positionen  sowie  zur  Durchfiihrung 

20  von  senkrechten  Bewegungen  ausgebildet  ist,  um 
zunachst  dem  Eingangsende  der  Uberkopf-Fuh- 
rungsbahn  (23)  ein  von  der  Kipp-Plattform  (17) 
getragenes  Bundel  (B)  aufzunenmen  und  es  am 
Ausgangsende  der  Uberkopf-Fuhrungsbahn  (23) 

25  in  einer  der  bestimmten  Positionen  auf  die  Palette 
(P)  zu  setzen. 

2.  Maschine  nach  Anspruch  1,  dadurch  gekenn- 
zeichnet,  dalS  die  Bewegungsfuhrungen  (13)  und 
die  Uberkopf-Fuhrungsbahn  (23)  im  wesentlichen 

30  geradlinig  und  lotrecht  zueinander  angeordnet 
sind. 

3.  Maschine  nach  Anspruch  1,  dadurch  gekenn- 
zeichnet,  daft  die  Bewegungsfuhrungen  (13)  ein 
Paar  paralleler,  geradliniger  und  waagerechter 

35  @  oberer  Fuhrungen  (13a)  und  ein  Paar  unterer 
Fuhrungen  (13b)  aufweisen,  welche  am  Aus- 
gangsende  der  Bewegungsfuhrungen  (13)  in 
geringem  Abstand  unterhalb  der  jeweiligen  obe- 
ren  Fuhrung  (13a)  verlaufen  und  sich  zum  Ein- 

40  gangsende  (14)  der  Bewegungsfuhrungen  hin 
entlang  einer  im  wesentlichen  kreisformigen 
Bahn  setetig  von  der  jeweiligen  oberen  Fuhrung 
entfernen,  und  daft  die  Kipp-Plattform  (17)  des 
Schlittens  (16)  im  wesentlichen  aus  einem 

45  plattenformigen  Korper  gebildet  ist,  welcher  in 
den  oberen  Fuhrungen  (13a)  laufende  erste  Stutz- 
teile  (18)  und  in  den  unteren  Fuhrungen  (13b) 
laufende  zweite  Stutzteile  (19)  aufweist. 

4.  Maschine  nach  Anspruch  3,  dadurch  gekenn- 
50  zeichnet,  daft  die  Kipp-Plattform  (17)  im  wesent- 

lichen  rechteckige  Gestalt  aufweist  und  zwei  seit- 
liche  Rander  hat,  welche  sich  jeweils  in  einer  zu 
den  Bewegungsfuhrungen  (13)  parallelen  Ebene 
erstrecken,  sowie  einen  dem  Eingangsende  (14) 

55  der  Bewegungsfuhrungen  (13)  zugewandten  vor- 
deren  Rand,  und  daft  die  ersten  Stutzteile  (18)  in 
einander  entsprechenden  mittleren  Stellungen 
entlang  den  seitlichen  Randem  und  die  zweiten 
Stutzteile  (19)  zunachst  dem  vorderen  Rand  ange- 

60  ordnet  sind. 
5.  Maschine  nach  Anspruch  1,  dadurch  gekenn- 

zeichnet,  daft  der  Uberkopf-Fuhrungsbahn  (23) 
mehrere  Sensoren  (36)  zugeordnet  sind,  welche 
auf  das  Erreichen  jeweils  einer  vorbestimmten 

65  Stellung  der  Greifeinrichtung  (30)  bei  deren 

4.  A  machine  according  to  Claim  3,  charac- 
terized  in  that  the  said  tilting  platform  (17)  is  of 
rectangular  form  and  has  two  lateral  edges  each 
of  which  extends  in  plane  parallel  to  the  said 
movement  guides  (13),  and  a  front  edge  facing 
the  input  end  (14)  of  the  said  movement  guides 
(13);  and  in  that  the  said  first  support  members 
(18)  are  situated  in  corresponding  intermediate 
positions  along  the  said  lateral  edges  and  the  said 
second  support  members  (19)  are  disposed  adja- 
cent  the  said  front  edge. 

5.  A  machine  according  to  Claim  1,  charac- 
terized  in  that  a  plurality  of  detectors  (36)  is 
associated  with  the  said  overhead  guideway  (23), 
each  detector  being  sensitive  to  the  gripper 
means  (30)  reaching  a  respective  predetermined 
position  in  its  movement  along  the  overhead 
guideway  (23),  and  being  arranged  to  initiate 
vertical  translation  of  the  gripper  means  (30)  at 
the  said  respective  predetermined  position,  and 
that  adjustment  means  (366)  are  associated  with 
each  of  said  detectors  (36),  the  adjustment  means 
enabling  selective  adjustment  of  the  said 
respective  predetermined  positions  at  which  ver- 
tical  translation  of  the  gripper  means  (30)  is 
initiated. 

6.  A  machine  according  to  Claim  5,  charac- 
terized  in  that  the  spacing  between  two  adjacent 
said  detectors  (36),  measured  in  the  direction  of 
movement  of  the  gripper  means  (30)  along  the 
overhead  guideway  (23),  is  substantially  identical 
to  one  of  the  transverse  dimensions  of  the 
bundles  (B)  to  be  loaded  onto  the  pallet  (P). 

Patentanspriiche 

1.  Maschine  zum  Laden  von  ihr  von  einer 
vorgeschalteten  Stapelvorrichtung  in  annahernd 
senkrechter  Anordnung  zugefuhrten  BCindeln  (B) 
von  Signaturen  und  ahnlichen  Produkten  auf 
Paletten  (P),  mit  einem  tragenden  Rahmen  (11) 
und  einer  fur  die  Aufnahme  der  Bundel  bestimm- 
ten  Kippeinheit  (2),  welche  von  einer  Bundel- 
Ubernahmestellung  in  eine  Biindel-Ubergabestel- 
lung  kippbar  ist,  in  welcher  die  Bundel  auf  eine 
Kipp-Plattform  (17)  uberfiihrt  werden,  wobei  die 
Kipp-Plattform  von  einer  im  wesentlichen  senk- 
rechten  Bundel-Ubemahmestellung,  in  welcher 
sie  die  Bundel  von  der  Kippeinheit  zugefuhrt 
erhalt,  in  eine  im  wesentlichen  waagerechte  Biin- 
del-Hebestellung  uberfuhrbar  ist,  dadurch 
gekennzeichnet,  daft  die  Kipp-Plattform  (17)  auf 
einem  Schlitten  (16)  montiert  ist,  welcher  entlang 
Bewegungsfuhrungen  (13)  bewegbar  ist,  welche 
sich  von  einem  der  Bundel-Ubernahmestellung 
der  Kipp-Plattform  (17)  entsprechenden  Ein- 
gangsende  zu  einem  der  Bundel-Abgabestellung 
der  Kipp-Plattform  (17)  entsprechenden  Bundel- 
Abgabeende  erstrecken,  daft  der  Schlitten  (16) 
der  Kipp-Plattform  (17)  zugeordnete  Fuhrungs- 
einrichtungen  (18,  19)  aufweist,  welche  in  den 
Bewegungsfuhrungen  (13)  laufen,  um  die  Kipp- 
Plattform  (17)  in  einer  annahernd  senkrechten 
Stellung  fur  die  Ubemahme  des  Bundels  (B)  zu 
halten,  wenn  sich  der  Schlitten  (16)  am  Eingangs- 



0  156  0 9 4  18 17 

long  de  la  glissiere  suspendue  (23),  ladite  griffe 
etant  disposee  pour  effectuer  une  translation 
horizontale  du  paquet  (B)  depuis  I'extremite  de 
sortie  des  guides  de  mouvement  (13)  jusqu'a  des 
positions  predeterminees  definies  au  moyen  de 
capteurs  (36)  prevus  a  I'extremite  de  sortie  de  la 
glissiere  suspendue  (23)  et  pour  effectuer  un 
mouvement  de  translation  verticale  dans  le  but  de 
de  prelever,  a  une  position  adjacente  a  I'extremite 
d'entree  de  la  glissiere  suspendue  (23),  un  paquet 
(B)  supporte  sur  la  plate-forme  basculante  (17),  et 
dans  le  but  de  le  disposer,  suivant  lesdites  posi- 
tions  predeterminees,  a  I'extremite  de  sortie  de  la 
glissiere  suspendue  (23),  sur  la  palette  (P). 

2.  Machine  selon  la  revendication  1  ,  caracterisee 
en  ce  que  lesdits  guides  de  mouvement  (13)  et 
ladite  glissiere  suspendue  (23)  sont  sensiblement 
rectilignes  et  perpendiuculaires  I'un  a  I'autre. 

3.  Machine  selon  la  revendication  1  ,  caracterisee 
en  ce  que  lesdits  guides  de  mouvement  (13) 
comprennent  une  paire  de  guides  superieurs  (13a) 
paraileles,  horizontaux,  rectilignes,  et  une  paire  de 
guides  inferieurs  (13b)  s'etendant  chacun  au- 
dessous  d'un  guide  superieur  (13a)  respectif  a 
proximitedu  guide  superieur  (13a)  a  I'extremite  de 
sortie  (15)  des  guides  de  mouvement  (13)  et 
divergeant  graduellement  vers  le  bas  le  long  d'un 
trajet  approximativement  ciruculaire  depuis  le 
guides  superieur  (13a)  correspondant  jusqu'a  I'ex- 
tremite  d'entree  (14)  des  guides  de  mouvement;  et 
en  ce  que  ladite  plate-forme  basculante  (17)  du 
chariot  (16)  est  constitute  pour  I'essentiel  par  un 
corps  en  forme  de  plaque  presentant  des  premiers 
membres  de  support  (1  8)  se  deplagant  dans  lesdits 
guides  superieurs  (13a)  et  des  seconds  membres 
de  support  (19)  se  deplagant  dans  lesdits  guides 
inferieurs  (13b). 

4.  Machine  selon  la  revendication  3,  caracterisee 
en  ce  que  ladite  plate-forme  basculante  (17)  est  de 
forme  rectangulaire  et  presente  deux  bords  late- 
raux  s'etendant  chacun  dans  un  plan  parallele 
auxdits  guides  de  mouvement  (13),  et  un  bord 
frontal  faisant  face  a  I'extremite  d'entree  (14) 
desdits  guides  de  mouvement  (13);  et  en  ce  que 
lesdits  premiers  membres  de  support  (18)  sont 
situes  dans  des  positions  intermediates  corres- 
pondantes  le  long  desdits  bords  lasteraux  et 
lesdits  seconds  membres  de  support  (19)  sont 
disposes  de  fagon  adjacente  audit  bord  frontal. 

5.  Machine  selon  la  revendication  1,  caracterisee 
en  ce  qu'une  pluralite  de  detecteurs  (36)  sont 
associes  avec  ladite  glissiere  suspendue  (23), 
chaque  detecteur  etant  sensible  au  fait  que  la  griffe 
(30)  atteint  une  position  predeterminee  respective 
dans  son  mouvement  le  long  de  la  glissiere 
suspendue  (23),  et  etant  dispose  de  fagon  a 
provoquer  la  translation  verticale  de  la  griffe  (30)  a 
ladite  position  predeterminee  respective  et,  en  ce 
que  des  moyens  de  reglage  (36b)  sont  associes  a 
chacun  desdits  detecteurs  (36),  les  moyens  de 
reglage  permettant  le  reglage  selectif  desdites 
positions  predeterminees  respectives  auxqueiles 
la  translation  verticale  de  la  griffe  (30)  est  pro- 
voquee. 

6.  Machine  selon  la  revendication  5,  caracterisee 

Bewegung  entlang  der  Oberkopf-Fiihrungsbahn 
(23)  ansprechen  und  zum  Auslosen  der  senkrech- 
ten  Bewegung  der  Greifeinrichtung  (30)  in  der 
jeweiligen  vorbestimmten  Stellung  ausgebildet 
sind,  und  dalS  jedem  Sensor  (36)  eine  Verstellein-  s 
richtung  (36b)  zugeordnet  ist,  mittels  welcher  die 
jeweilige  vorbestimmte  Stellung,  an  welcher  die 
senkrechte  Bewegung  der  Greifeinrichtung  (30) 
auszulosen  ist,  wahlweise  verstellbar  ist. 

6.  Maschine  nach  Anspruch  5,  dadurch  gekenn-  10 
zeichnet,  date  der  Abstand  zwischen  zwei  einander 
benachbarten  Sensoren  (36),  gemessen  in  der 
Bewegungsrichtung  der  Greifeinrichtung  (30)  ent- 
lang  der  Uberkopf-Fiihrungsbahn  (23)  im  wesent- 
lichen  gleich  einer  Querabmessung  der  auf  die  15 
Palette  (P)  zu  ladenden  Biindel  (B)  ist. 

Revendications 

1.  Machine  (1)  pour  le  chargement  sur  des  20 
palettes  (P)  de  paquets  (B)  lies  de  cahiers  et  de 
produitssimilairesfoumisa  la  machineen  disposi- 
tion  approximativement  verticale  par  un  gerbeur 
dispose  en  amont,  la  machine  comprenant  un 
cadre  de  support  (11),  une  unite  de  bascule  (2)  25 
pour  recevoir  les  paquets,  ladite  unite  de  bascule 
pouvant  basculer  depuis  une  position  de  reception 
des  paquets  jusqu'a  une  position  de  transfert  des 
paquets,  dans  laquelle  lesdits  paquets  sont  trans- 
feres  sur  une  plate-forme  basculante  (17),  ladite  30 
plate-forme  basculante  pouvant  etre  transferee 
depuis  une  position  de  reception  des  paquets 
sensiblement  verticale,  dans  laquelle  ladite  plate- 
forme  regoit  les  paquets  de  ladite  unite  de  bascule, 
a  une  position  de  soulevement  des  paquets  sensi-  35 
blement  horizontale,  caracterisee  en  ce  que: 

—  la  plate-forme  basculante  (17)  est  montee  sur 
un  chariot  (16)  qui  est  mobile  le  long  de  guides  de 
mouvement  (13),  lesdits  guides  de  mouvement 
(13)  s'etendant  depuis  une  extremite  d'entree  40 
correspondant  a  la  position  de  reception  du 
paquet  de  ladite  plate-forme  basculante  (17)  jus- 
qu'a  une  extremite  de  sorte  correspondant  a  la 
position  de  dechargement  du  paquet  de  ladite 
plate-forme  basculante  (17),  45 

—  ledit  chariot  (16)  comprend  des  moyens  de 
guidage  (18,  19)  associes  a  ladite  plate-forme 
basculante  (17)  etse  deplagant  dans  lesdits  guides 
de  mouvement  (13)  de  fagon  a  maintenir  la  plate- 
forme  (17)  dans  une  position  approximativement  50 
verticale  pour  recevoir  le  paquet  (B)  lorsque  le 
chariot  (1  6)  est  a  I'extremite  d'entree  des  guides  de 
mouvement  (13)  et  pour  provoquer  le  bascule- 
ment  de  la  plate-forme  (17)  vers  une  position 
horizontale  lorsque  le  chariot  (16)  se  deplace  vers  55 
I'autre  extremite  desdits  guides  de  mouvement 
(13), 

—  une  glissiere  suspendue  (23)  est  prevue,  qui 
est  montee  horizontalement  sur  le  cadre  de  la 
machine  et  qui  presente  une  extremite  d'entree  60 
qui  surplombe  I'extremite  de  sortie  des  guides  de 
mouvement  (13),  et  qui  a  une  extremite  de  sortie 
qui  surplombe  une  palette  (P)  qui  est  destinee  a 
recevoir  les  paquets  (B);  et 

—  une  griffe  (30)  est  prevue  qui  est  mobile  le  65 

10 
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en  ce  que  I'espace  entre  deux  detecteurs  adja-  suspendue  (23),  est  sensiblement  identique  a 
cents  (36),  mesure  dans  la  direction  de  mouve-  I'une  des  dimensions  transversales  des  paquets 
ment  de  la  griffe  (30)  le  long  de  la  glissiere  (B)  a  deposer  sur  la  palette  (P). 
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