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§)  Device  for  gripping  in  formation  a  number  of  objects  such  as  tiles. 

©  Device  for  gripping  in  formation  a  number  of  objects  1a... 
1  d;  2a  ...  2d;  3a  ...  3d),  such  as  tiles,  lying  on  either  side  of  both  a 
first  (horizontal)  reference  line  (X)  and  a  second  (vertical)  refer- 
ence  line  (Y)  at  right  angles  thereto,  with  gripper  heads  (12a... 
1  2d;  1  3a  ...  1  3d)  procided  on  at  least  one  set  of  radially  arranged 
supporting  arms  (14a...  14d;  15a...  15d)  movable  in  the  lon- 
gitudinal  direction  and,  starting  with  the  supporting  arms  (5) 
closest  to  the  second  reference  line  (X),  including  with  the  first 
reference  line  successive  angles  the  tangent  of  which  varies 

^   according  to  the  series  1,  %,  Vs,  V?  etc.,  while  the  extent  of 
^   movement  of  the  respective  arms,  starting  with  the  supporting 

arm  closest  to  the  second  reference  line  (Y),  is  successively 
^   equal  to: 
®  V(a/2)2  +  (a/2)2;  /̂(72)2  +  (3a/2)2;  '  /̂(72)2  +  (5a/2)2; 

fr)  J(*l2f  +  (7a/2)2" 
O) 

/̂(72)2  +  (3a/2)2;  '  /̂(72)2  +  (5a/2)2; 

111 

ACTORUM  AG 

@  Device  for  gripping  in  formation  a  number  of  objects  1  a... 
1 d;  2a...2d;  3a...  3d),  such  as  tiles,  lying  on  either  side  of  both  a 
first  (horizontal)  reference  line  (X)  and  a  second  (vertical)  refer- 
ence  line  (Y)  at  right  angles  thereto,  with  gripper  heads  (12a... 
12d;13a... 13d)  procided  on  at  least  one  set  of  radially  arranged 
supporting  arms  (14a...  14d;  15a...  15d)  movable  in  the  lon- 
gitudinal  direction  and,  starting  with  the  supporting  arms  (5) 
closest  to  the  second  reference  line  (X),  including  with  the  first 
reference  line  successive  angles  the  tangent  of  which  varies 
according  to  the  series  1,  1 3,  1 5,  1 7  etc.,  while  the  extent  of 
movement  of  the  respective  arms,  starting  with  the  supporting 
arm  closest  to  the  second  reference  line  (Y),  is  successively 
equal  to: 



The  i n v e n t i o n   r e l a t e s   to  a  dev ice   for  g r i p p i n g   in  f o r m a t i o n  

a  number  of  o b j e c t s ,   such  as  t i l e s ,   l y ing   on  e i t h e r   s i d e  
of  both  a  f i r s t   ( h o r i z o n t a l )   r e f e r e n c e   l i n e   and  a  s e c o n d  
( v e r t i c a l )   r e f e r e n c e   l i n e   at  r i g h t   a n g l e s   t h e r e t o ,   w i t h  

g r i p p e r   heads  p r o v i d e d   on  at  l e a s t   one  se t   of  r a d i a l l y  
a r r a n g e d   s u p p o r t i n g   arms  whose  g r i p p e r s   work  in  c o n j u n c -  
t i on   with  the  t i l e s  l y i n g   d i r e c t l y   on  e i t h e r   s i de   o f  
the  f i r s t   r e f e r e n c e   l i n e .  

Such  a  dev i ce   is  known  per  se  from  German  U t i l i t y   Model  

9 5 2 , 9 7 6 .   For  use  of  t h i s   known  d e v i c e ,   the  o b j e c t s ,  
such  as  t i l e s ,   must  be  t a k e n ,   p r i o r   to  g r i p p i n g ,   to  t h e  
c o r r e c t   d i s t a n c e   between  them,  so  t h a t   the  n e c e s s a r y  
width  of  j o i n t   is  p r e s e n t .   This  a c t i o n   is  t i m e - c o n s u m i n g .  

The  o b j e c t   of  the  i n v e n t i o n   is  to  produce   a  d e v i c e   w h i c h  

p r o v i d e s   the  p o s s i b i l i t y   of  the  t i l e s   being  a r r a n g e d   l y i n g  
a g a i n s t   each  o the r   p r i o r   to  the  g r i p p i n g ,   so  t h a t   t h e y  

a re ,   for  example ,   in  the  c o n f i g u r a t i o n   in  which  they  w e r e  
sent   packed ,   f o l l o w i n g   which,  a f t e r   the  g r i p p e r   heads   g r i p  
the  t i l e s ,   the  d i s t a n c e   between  them  r e q u i r e d   for  t h e  



width  of  j o i n t   is  se t   by  s h i f t i n g   t h e s e   g r i p p e r   h e a d s  
in  r e l a t i o n   to  one  a n o t h e r .  

This  o b j e c t   is  a c h i e v e d   a c c o r d i n g   to  the  i n v e n t i o n   i n  

t h a t ,   for  the   p r o d u c t i o n   of  a  groove  d i s t a n c e   (a)  b e t w e e n  

them,  the  s u p p o r t i n g   arms  are  movable  in  the  l o n g i t u d i n a l  
d i r e c t i o n   and,  s t a r t i n g   with  the  s u p p o r t i n g   arms  c l o s e s t  
to  the  s econd   r e f e r e n c e   l i n e ,   they  i n c l u d e   with  the  f i r s t  
r e f e r e n c e   l i n e   s u c c e s s i v e   a n g l e s   the  t a n g e n t   of  wh ich  
v a r i e s   a c c o r d i n g   to  the  s e r i e s   1  -   1 / 3  -   1 / 5  -   1/7  e t c . ,  
whi le   the  e x t e n t   of  movement  of  the  r e s p e c t i v e   a r m s ,  
s t a r t i n g   with  the  s u p p o r t i n g   arm  c l o s e s t   to  the  s e c o n d  
r e f e r e n c e   l i n e ,   is  s u c c e s s i v e l y   equa l   t o :  

The  a b o v e - d e s c r i b e d   m e a s u r e s   mean  t h a t   when  the  s u p p o r t i n g  
arms  have  c a r r i e d   out  the  d e f i n e d   r e s p e c t i v e   m o v e m e n t s ,  
d i s t a n c e s   e q u a l   to  the  d e s i r e d   groove  d i s t a n c e   (a)  a r e  
c r e a t e d   be tween   the  t i l e s .  

I t   is  c l e a r   t h a t   t h i s   measure   g r e a t l y   speeds   up  w o r k i n g  
with  the  d e v i c e ,   for   t h e r e   is  no  need  for  the  t i m e - c o n s u m i n g  
a r r a n g e m e n t   of  the  t i l e s   at  the  d e s i r e d   d i s t a n c e   from  one 
a n o t h e r .   A n o t h e r   a d v a n t a g e   is  t h a t   when  a d h e s i v e   has  to  be 

a p p l i e d   to  the  back  of  the  t i l e s ,   t h i s   can  be  c a r r i e d   out  w h i l e  
the  t i l e s   are   in  a  c l o s e d   f o r m a t i o n ,   so  t h a t   is  a v o i d s  
a d h e s i v e   going  on  the  s i d e   w a l l s   of  the  t i l e s .  

An  embod imen t   s u i t a b l e   for   g r i p p i n g   more  than  one  row  o f  
t i l e s   on  e i t h e r   s i d e   of  the  f i r s t   r e f e r e n c e   l i n e   is  c h a r a c -  
t e r i z e d   in  t h a t   for  each  e x t r a   s e t   of  s u p p o r t i n g   a r m s ,  
whose  g r i p p e r s   are  i n t e n d e d   for  working  in  c o n j u n c t i o n  
with  f u r t h e r   rows  of  o b j e c t s   a d j o i n i n g   the  f i r s t   rows,  t h e  

t a n g e n t s   of  the  r e s p e c t i v e   i n c l u d e d   a n g l e s   run  in  a c c o r d a n c e  
with  the  s a i d   s e r i e s   ( 1  -   1 / 3  -   1 / 5  -   1 / 7 ) ,   m u l t i p l i e d  
by  the  f a c t o r   3,  5  e t c . ,   wh i l e   the  e x t e n t   of  movement  o f  
the  r e s p e c t i v e   arms,   s t a r t i n g   with  the  s u p p o r t i n g   a rms  
c l o s e s t   to  the  second  r e f e r e n c e   l i n e ,   is  s u c c e s s i v e l y  
equa l   t o :  



e t c .  

and  

e t c .  

Other  a d v a n t a g e o u s   embodiments   a c c o r d i n g   to  the  i n v e n t i o n  

are  d e s c r i b e d   in  the  c l a ims   which  f o l l o w .  

The  i n v e n t i o n   is  e x p l a i n e d   with  r e f e r e n c e   to  the  d r a w i n g .  

F i g . l   shows  s c h e m a t i c a l l y   a  number  of  t i l e s   ly ing   i n  
c l o s e d   f o r m a t i o n   on  e i t h e r   s ide   of  a  h o r i z o n t a l   and  a 
v e r t i c a l   r e f e r e n c e   l i n e ;  

F ig .2   shows  t h e s e   t i l e s   a f t e r   equal   i n t e r v a l s   have  b e e n  

p roduced   between  t h e m ;  

F ig .3   shows  a  top  view  of  an  embodiment  a c c o r d i n g   t o  
the  i n v e n t i o n   s u i t a b l e   for  g r i p p i n g   e i g h t   t i l e s ;  

F i g . 4   is  a  top  view  of  the  o p e r a t i n g   mechanism  t h e r e o f ;  

F ig .5   is  a  s ide   view  of  t h i s   e m b o d i m e n t .  

In  F i g . l ,   the  l e t t e r   X  i n d i c a t e s   a  f i r s t ,   h o r i z o n t a l ,  
r e f e r e n c e   l i n e ,   and  the  l e t t e r   Y  a  s econd ,   v e r t i c a l  

r e f e r e n c e   l i n e ;   the  two  l i n e s   i n t e r s e c t   each  o the r   a t  

p o i n t   0.  On  e i t h e r   s ide   of  both  the  h o r i z o n t a l   r e f e r e n c e  
l i n e   X  and  the  v e r t i c a l   r e f e r e n c e   l i n e   Y  l i e   a  numer  o f  

squa re   o b j e c t s   such  as  t i l e s   in  a  c l o s e d   f o r m a t i o n ,  
of  which  only  the  t i l e s   in  the  f i r s t   q u a d r a n t   are  drawn 



in ,   whi le   in  the  o t h e r   a  number  are  i n d i c a t e d   by  d o t t e d  

l i n e s .   In  the  f i r s t   row  I  the  t i l e s   are  i n d i c a t e d   by  t h e  

r e f e r e n c e   number  l a ,  I b ,   l c ,   ld;   on  the  next   row  2 

the  o b j e c t s   are  i n d i c a t e d   by  2a,  2b,  2c  and  2d,  and  t h o s e  

of  the  t h i r d   row  3  are  i n d i c a t e d   by  3a -3d .   When  t h e  
i n v e n t i o n   is  used  for  g r i p p i n g   t i l e s   commonly  used  f o r  

b u i l d i n g  -   thus   in  the  embodiment   shown  in  Fig.  3  to  5  -  
far   fewer  o b j e c t s   w i l l ,   of  c o u r s e ,   be  g r i p p e d   s i m u l t a n e o u s l y  
than  shown  in  F i g . l :   in  g e n e r a l   no  more  than  e i g h t .  

As  is   e x p l a i n e d   with  r e f e r e n c e   to  F i g . 2 ,   the  d e v i c e  

a c c o r d i n g   to  the  i n v e n t i o n   is  e q u i p p e d   to  c r e a t e   a  f i x e d  
d i s t a n c e  -   i n d i c a t e d   by  the  l e t t e r   ( a )  -   between  t h e  

o b j e c t s   a f t e r   g r i p p i n g   them.  This  means  t h a t   the  t i l e s   i n  

row  1  a l l   have  to  be  moved  upwards  over  a  d i s t a n c e   a / 2 ,  
and  the  t i l e s   in  the  row  1'  below  the  l i n e   X  have  to  be 
moved  over   the  same  d i s t a n c e   downwards ,   whi le   in  t h e s e  

rows  the  f i r s t   t i l e   la  has  to  be  moved  over  a  d i s t a n c e  

a/2  to  the  r i g h t .   The  second  t i l e   lb  has  to  be  moved  o v e r  
a  d i s t a n c e   3a/2  to  the  r i g h t ,   the  t h r i d   t i l e   lc  moved  o v e r  
a  d i s t a n c e   Sa /2 ,   and  the  f o u r t h   t i l e   ld  moved  over  a 
d i s t a n c e   7 a / 2 .   This  movement  to  the  r i g h t   a lso   a p p l i e s  
to  the  t i l e s   from  rows  2  and  3,  but  the  t i l e s   from  row 
2  a l l   have  to  be  moved  upwards  over  a  d i s t a n c e   3 a / 2 ,  
whi le   the  t i l e s   from  row  3  a l l   have  to  be  moved  upwards  o v e r  
a  d i s t a n c e   5 a / 2 .   Such  movements  a p p l y ,   of  c o u r s e ,   to  t h e  

rows  s i t u a t e d   under   the  X  a x i s .  

A c c o r d i n g   to  the  i n v e n t i o n ,   t h i s   m o v e m e n t  t a k e s   p lace   by 
means  of  r a d i a l l y   a r r a n g e d   s u p p o r t i n g   rods  which  h a v e  

g r i p p e r   h e a d s ,   and  which  form  d i f f e r e n t   ang le s   with  t h e  
l i n e   X,  and  a l l   have  to  be  moved  over  d i f f e r e n t   d i s t a n c e s  
from  each  o t h e r .   For  the  sake  of  b r e v i t y ,   only  the  c o n d i t i o n s  
for   the  s u p p o r t i n g   rods   p r o j e c t i n g   in  the  f i r s t   q u a d r a n t   w i l l  
be  d i s c u s s e d .  



The  angle   between  each  s u p p o r t i n g   rod  and  the  Y  a x i s  
is  d e t e r m i n e d   on  the  b a s i s   of  the  f ac t   t h a t   the  t a n g e n t  
of  t h i s   angle   is  equal   to  the  q u o t i e n t   of  the  movement 
in  the  v e r t i c a l   d i r e c t i o n   and  the  movement  in  t h e  

h o r i z o n t a l   d i r e c t i o n   of  the  t i l e   working  in  c o n j u n c t i o n  
with  t h i s   s u p p o r t i n g   rod.  As  r e g a r d s   the  d i s t a n c e   o v e r  
which  the  s u p p o r t i n g   rod  has  to  be  moved,  i t   is  equal  t o  
the  squa re   root   of  the  sum  of  the  s q u a r e s   of  the  movements  
in  the  X  and  Y  d i r e c t i o n   r e s p e c t i v e l y .   The  e x t e n t   of  t h e s e  
movements  is  shown  in  F i g . l .   So  the  s u p p o r t i n g   rod  g r i p p i n g  
the  t i l e   la ,   i n d i c a t e d   in  F i g . l   by  r e f e r e n c e   number  5 ,  
with  l i n e   X  i n c l u d e s   an  angle   1,  whose  t a n g e n t   is  e q u a l  
to  a : 2 / a : 2 = l .   This  angle   is  t h e r e f o r e   45  d e g r e e s .   The 

s u p p o r t i n g   rod  6,  whose  g r i p p e r   g r i p s   the  t i l e   lb,  w i t h  
l i n e   X  i n c l u d e s   an  angle   @2,  whose  t a n g e n t   is  equal  t o  

a : 2 / 3 a : 2 = 1 / 3 ;   t h i s   angle   is  t h e r e f o r e   18  d e g r e e s .   The  a n g l e  
@  3  between  the  s u p p o r t i n g   rod  7,  whose  g r i p p e r   head  g r i p s  

t i l e   lc ,   has  a  t a n g e n t   equal   to  a : 2 / 5 a : 2 = 1 / 5 ;   x   is  t h e r e -  
fore  equal   to  11  d e g r e e s .   As  r e g a r d s   the  angle  @4  b e t w e e n  
the  s u p p o r t i n g   rod  8  whose  g r i p p e r   head  g r i p s   t i l e   l d ,  
the  t a n g e n t   is  equa l   to  1/7;   t h i s   angle   is  8  d e g r e e s .  

As  r e g a r d s   the  s u p p o r t i n g   r o d s ,   not  shown  in  the  f i g u r e ,  
whose  g r i p p e r   heads  gr ip   the  t i l e s   from  row  2,  the  t a n g e n t  
of  the  s u c c e s s i v e   i n c l u d e d   a n g l e s   v a r i e s   a c c o r d i n g   to  t h e  
s e r i e s   3  -   1 -   3 / 5  -   3 /7 ,   so  t h a t   the  i n c l u d e d   a n g l e s  

are  equal   r e s p e c t i v e l y   to  71  d e g . ,   45  deg,  31  deg.  and  23 

deg . .   As  for  row  3,  the  s u p p o r t i n g   rods  (not  shovn)  form 
s u c c e s s i v e   a n g l e s   whose  t a n g e n t   v a r i e s   a c c o r d i n g   to  t h e  
s e r i e s   5  -   5 / 3  -   1  -   5 / 7 ;  s o   t he se   a n g l e s   are  r e s p e c t i v e l y  
78  d e g . ,   59  deg,  45  deg.  and  35  d e g .  

T h e  d i s t a n c e   over  which  each  s u p p o r t i n g   rod  has  to  be 
moved  has  a l r e a d y   been  d e f i n e d   in  the  above.   In  order   t o  
a c h i e v e   a  qroove  d i s t a n c e   ( a ) ,   the  s u p p o r t i n g   rod  5  mus t  
be  moved  over  a  d i s t a n c e  As  for  the  s u p p o r -  
t i ng   rod  6,  t h i s   d i s t a n c e   i s  .  The 



d i s t a n c e s   over  which  the  o t h e r   s u p p o r t i n g   arms  h a v e  

to  be  moved  f o l l o w   from  the  movements  i n d i c a t e d   in  t h e  

f i g u r e   in  the  x  and  y  d i r e c t i o n s   r e s p e c t i v e l y .  

It  is  p o i n t e d   out  t h a t   i t   is  not  n e c e s s a r y   for  t h e  
c e n t r e   l i n e s   of  the  r e s p e c t i v e   s u p p o r t i n g   rods  to  p a s s  
t h r o u g h   the  o r i g i n ,   Even  i f   the  r e s p e c t i v e   s u p p o r t i n g   r o d s  

are  p a r a l l e l   to  the  l i n e s   p a s s i n g   t h r o u g h   the  o r i g i n   and 

mee t ing   the  above  c o n d i t i o n s ,   the  same  e f f e c t   is  o b t a i n e d .  

F i g s .   3  to  5  r e l a t e   to  a  c o n c r e t e   embodiment   of  the  d e v i c e  

a c c o r d i n g   to  the  i n v e n t i o n .   This  d e v i c e   is  equ ipped   t o  

gr ip   s i m u l t a n e o u s l y   e i g h t   a d j a c e n t   t i l e s   and  produce   t h e  
d e s i r e d   i n t e r v a l s   be tween  them.  The  t i l e s   1 0 a . . . 1 0 d   a n d  

l l a . . . l l d   are  a r r a n g e d   in  two  rows,  10  and  11.  The  e i g h t  
p n e u m a t i c   g r i p p e r   heads   1 2 a . . . l 2 d ,   1 3 a . . . 1 3 d   are  d i s p o s e d  
on  the  e n d - o f   s u p p o r t i n g   arms  1 4 a . . . 1 4 d ,   1 5 a . . . 1 5 d ,   and 
t h e s e   arms  are  gu ided   so  t h a t   they  s l i d e   in  a  frame  1 6 .  
This  frame  16  has  a  c e n t r a l   s h a f t   17  with  two  cam  d i s c s  

18,  19,  of  which  the  d i s c   18  works  in  c o n j u n c t i o n   w i t h  
the  arms  14a,  14c,  15b  and  15d,  whi le   the  top  d i sc   19 
works  in  c o n j u n c t i o n   wi th   the  arms  15a,  14b,  14d  and  1 5 c .  
The  cams  formed  on  the  d i s c s   ( the   f i g u r e   shows  the  cams 
1 9 a . . . . 1 9 d   of  the  d i s c   19)  have  d i f f e r e n t   h e i g h t s   f rom 
each  o t h e r ,   in  o r d e r   to  p roduce   the  d e s i r e d ,   d i f f e r e n t  
movements  over  the  d i s t a n c e s   d e s c r i b e d   a b o v e .  

The  frame  16  has  two handles;  20,  21,  and  next  to  e a c h  
h a n d l e   p r o v i s i o n   is  made  for  an  o p e r a t i n g  h a n d l e   24,  25 
which  r o t a t e s   abou t   the  end  of  a  s u p p o r t i n g   arm  22  o r  
23.  These  h a n d l e s   are  c o n n e c t e d   via  p u l l   rods  26,  27 
to  the  end  of  an  o p e r a t i n g   l e v e r   28,  which  is  f ixed   on 
the  s h a f t   17.  By  s e i z i n g   one  of  the  h a n d l e s   24  or  2 5 ,  
i t   is  p o s s i b l e   to  t u rn   the  s h a f t   17  as  d e s i r e d   c l o c k w i s e  

or  a n t i c l o c k w i s e   and  thus   a c h i e v e   the  movement  of  t h e  

s u p p o r t i n g   arms  1 4 a - 1 4 d ,   1 5 a - 1 5 d .  



Of  c o u r s e ,   the  g r i p p e r   heads  are  c o n n e c t e d   via  s u i t a b l e  
l i n e s   to  a  c e n t r a l   vacuum  c o n n e c t i o n ;   one  of  t hese   l i n e s  
is  shown  s c h e m a t i c a l l y   and  is  i n d i c a t e d   by  r e f e r e n c e  
number  29;  the  c e n t r a l   vacuum  c o n n e c t i o n   is  i n d i c a t e d  

by  r e f e r e n c e   number  3 0 .  

Before   the  g r i p p e r   heads   are  p l aced   on  the  t i l e s ,   t h e  

s u p p o r t i n g   rods  are  t aken   to  the  r e t r a c t e d   p o s i t i o n   by  p e -  
r a t i n g   the  c o r r e c t   h a n d l e ,   and  the  dev i ce   is  then  p l a c e d  
on  the  t i l e s .   F o l l o w i n g   t h a t ,   vacuum  s u c t i o n   t akes   p l a c e ,  
so  t h a t   the  g r i p p e r   heads  gr ip   the  t i l e s ,   and  the  o t h e r  
hand le   is  then  o p e r a t e d ,   with  the  r e s u l t   t ha t   the  d e s i r e d  
width  of  j o i n t   is  p r o d u c e d  b e t w e e n   the  t i l e s .   The  t i l e s  

can  now  be  p l a c e d   on  the  wall  and,  a f t e r   removal   of  t h e  

vacuum,  the  whole  d e v i c e   can  be  d i s e n g a g e d .  



1.  Device   for  g r i p p i n g   in  f o r m a t i o n   a  number  o f  

o b j e c t s   ( l a . . . l d ;   Z a . . . 2 d ;   3 a . . . 3 d ) ,   such  as  t i l e s ,  

l y i n g   on  e i t h e r   s i d e   of  both  a  f i r s t   ( h o r i z o n t a l )   r e f e r e n c e  

l i n e   (X)  and  a  second  ( v e r t i c a l )   r e f e r e n c e   l i n e   (Y) 

at  r i g h t   a n g l e s   t h e r e t o ,   with  g r i p p e r   heads  ( 1 2 a . . . 1 2 d ;  

1 3 a . . . 1 3 d )   p r o v i d e d   on  at  l e a s t   one  s e t   of  r a d i a l l y  

a r r a n g e d   s u p p o r t i n g   arms  ( 1 4 a . . . 1 4 d ;   1 5 a . . . 1 5 d )   whose 

g r i p p e r s   work  in  c o n j u n c t i o n   with  the  t i l e s   ly ing   d i r e c t l y  

on  e i t h e r   s i de   of  the  f i r s t   r e f e r e n c e   l i n e ,   c h a r a c t e r i z e d  

in  t h a t ,   for  the  p r o d u c t i o n   of  a  g roove   d i s t a n c e   ( a )  

be tween  them,  the  s u p p o r t i n g   arms  are  movable  in  the  l o n g i t u -  
d i n a l   d i r e c t i o n   and,  s t a r t i n g   with  the  s u p p o r t i n g   arms  ( 5 )  

c l o s e s t   to  the  second  r e f e r e n c e   l i n e   (X),  they  i n c l u d e  

with  the  f i r s t   r e f e r e n c e   l i n e   s u c c e s s i v e   a n g l e s   t h e  

t a n g e n t   of  s h i c h   v a r i e s   a c c o r d i n g   to  the  s e r i e s   1  -   1 / 3  -  

1 / 5  -   1/7  e t c . ,   whi le   the  e x t e n t   of  movement  of  t h e  

r e s p e c t i v e   arms,   s t a r t i n g   with  the  s u p p o r t i n g   arm  c l o s e s t  

to  the  second  r e f e r e n c e   l i n e   (Y),  is  s u c c e s s i v e l y   e q u a l  
t o :  

2.  Device   a c c o r d i n g   to  Claim  1,  c h a r a c t e r i z e d   in  t h a t   f o r  

each  e x t r a   s e t   of  s u p p o r t i n g   arms,   whose  g r i p p e r s   are  i n t e n -  

ded  for  working   in  c o n j u n c t i o n   with  f u r t h e r   rows  of  o b j e c t s  

a d j o i n i n g   the  f i r s t   rows,   the  t a n g e n t s   of  the  ang les   f o r m e d  

r e s p e c t i v e l y   run  in  a c c o r d a n c e   with  the  sa id   s e r i e s  
1  -   1 / 3  -   1 / 5  -   1 /7 ,   m u l t i p l i e d   by  the  f a c t o r   3,  5  e t c . ,  
whi le   the  e x t e n t   of  movement  of  the  r e s p e c t i v e   arms,  s t a r -  

t i n g   with  the  s u p p o r t i n g   arms  c l o s e s t   to  the  second  r e f e -  

r ence   l i n e ,   is  s u c c e s s i v e l y   e q u a l   t o :  



e t c .  

and  

e t c .  

3.  Device  a c c o r d i n g   to  Claim  1  or  2,  c h a r a c t e r i z e d   by 
a  guide  frame  (16)  in  which  the  s u p p o r t i n g   arms  are  g u i d e d  
in  s l i d i n g   f a s h i o n ,   with  in  the  middle  a  c e n t r a l   c o n t r o l  
s h a f t   (17)  p r o v i d e d   with  r a d i a l   c o n t r o l   cams  (18,  19)  

s t a n d i n g   c r o s s w i s e   t h e r e o n   and  a c t i n g   upon  the  ends  of  t h e  

s u p p o r t i n g   arms  ( 1 4 a . . . 1 4 d ;   1 5 a . . . 1 5 d ) .  

4.  Device  a c c o r d i n g   to  Claim  3,  c h a r a c t e r i z e d   by  two 

s u p p o r t i n g   h a n d l e s   (20,  21)  p r o v i d e d   on  e i t h e r   s ide  of  t h e  
frame  (16 ) ,   each  with  an  o p e r a t i n g   hand le   (24,  25)  which  
via  a  pu l l   rod  (27,  26)  is  c o n n e c t e d   to  a  l eve r   (28)  f i x e d  

on  the  c o n t r o l   s h a f t   ( 1 7 ) .  

5.  Device  a c c o r d i n g   to  Claim  1-4,   c h a r a c t e r i z e d   i n  
t h a t   the  g r i p p e r s   are  formed  by  vacuum  s u c t i o n   c u p s .  
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