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©  Device  for  cutting  beads  of  extrusion  material,  such  as  molten  glass,  for  the  feeder  of  a 
manufacturing  machine. 

©  A  device  comprising  two  mutually-operating,  lin- 
ear  cutting  members  (31,  32)  operated  by  a  screw 
having  two  oppositely-threaded  portions  (61,  62)  co- 
operating  with  two  nut  screws  (64,  65)  with  threaded 
planet  rollers.  The  screw  is  turned  by  a  servomotor 
(34)  controlled  by  a  position  transducer  (81),  for 
enabling  the  stroke  of  the  cutting  members  (31  ,  32) 

to  be  controlled  and  timed  easily  with  the  pistons  of 
the  feeder  supplying  the  beads  of  molten  glass. 
Each  cutting  member  (31,  32)  comprises  a  rigid 
structure  (38,  39)  having  a  respective  pair  of  bars 
(99,  108)  sliding  in  relation  to  the  device  frame  (82). 
Alternatively,  each  structure  (38,  39)  may  be  guided 
by  a  common  fixed  pair  of  bars  on  the  frame. 
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The  present  invention  relates  to  a  device  for 
cutting  beads  of  extrusion  material,  such  as  molten 
glass,  for  the  feeder  of  a  manufacturing  machine. 

Various  types  of  devices  are  known  for  cutting 
extrusion  material,  such  as  beads  of  molten  glass 
fed  on  to  a  glass  forming  machine.  The  drawback 
of  traditional  scissor  type  cutters  is  that  they  stress 
the  bead  as  it  is  being  cut,  thus  resulting  in  distor- 
tion  due  to  the  bead  drawing  away  from  the  ful- 
crum  of  the  cutter.  Moreover,  as  the  feeder  usually 
produces  two  or  more  parallel  beads,  a  scissor 
type  cutter  does  not  enable  the  beads  to  be  cut 
simultaneously. 

Devices  are  also  known  featuring  parallel-op- 
erating  cutters,  for  cutting  the  beads  simultaneous- 
ly  with  no  lateral  displacement.  One  such  device, 
on  which  the  cutters  are  operated  by  a  connecting 
rod  and  crank  mechanism,  presents  numerous 
drawbacks,  due  to  the  considerable  amount  of 
slack  involved,  which  increases  with  usage,  and  the 
high  degree  of  inertia  to  which  the  device  is  sub- 
ject,  and  which  results  in  severe  wear  and  even 
irreparable  damage. 

Another  known  device,  on  which  parallel  opera- 
tion  of  one  or  both  of  the  cutters  is  controlled  by  a 
pneumatic  cylinder,  provides  for  a  poor  degree  of 
repeatability,  due  to  the  position  sensors  on  the 
device  for  controlling  the  compressed  air  solenoids. 
Moreover,  this  type  of  device  is  difficult  to  time 
accurately  with  the  other  components  on  the  feed- 
er. 

A  further  drawback  common  to  both  the  above 
control  devices  is  that  the  operating  stroke  of  the 
cutter  is  constant,  i.e.  cannot  be  adjusted  for  read- 
ily  compensating  for  wear  on  the  cutter. 

It  is  an  object  of  the  present  invention  to  pro- 
vide  a  highly  straightforward,  linear  cutting  device 
designed  to  overcome  the  aforementioned 
drawbacks. 

According  to  the  present  invention,  there  is 
provided  a  cutting  device  comprising  a  pair  of 
mutually-operating  linear  cutting  members;  charac- 
terised  by  the  fact  that  provision  is  made  for  means 
for  synchronously  operating  said  two  members  par- 
allel  to  themselves  and  in  opposite  directions;  and 
servo  means  for  so  controlling  said  operating 
means  as  to  enable  the  stroke  of  said  members  to 
be  readily  controlled  and  timed  in  relation  to  said 
feeder. 

Two  preferred,  non-limiting  embodiments  of  the 
present  invention  will  be  described  by  way  of  ex- 
ample  with  reference  to  the  accompanying  draw- 
ings,  in  which: 

Fig.1  shows  a  partially  sectioned,  schematic 
view  of  a  forming  system  featuring  a  device  for 
cutting  beads  of  molten  glass  in  accordance 
with  the  present  invention; 
Fig.2  shows  a  side  view  of  a  first  embodiment  of 

the  cutting  device  according  to  the  present  in- 
vention; 
Fig.3  shows  a  view  of  the  device  along  line  Ill-Ill 
in  Fig.2; 

5  Fig.4  shows  a  larger-scale  top  view  of  the  Fig.2 
device  in  the  idle  position; 
Fig.5  shows  the  Fig.4  view  in  the  operating 
position; 
Fig.6  shows  a  larger-scale,  partial  horizontal 

io  section  of  Fig.5; 
Fig.7  shows  a  diametrical  section  of  a  screw-nut 
screw  pair  with  planet  rollers  on  the  device 
according  to  the  present  invention; 
Fig.8  shows  a  side  view  of  a  further  embodiment 

75  of  the  device  according  to  the  present  invention; 
Fig.9  shows  a  larger-scale  top  view  of  the  Fig.8 
device  in  the  operating  position; 
Fig.  10  shows  a  larger-scale,  partial  horizontal 
section  of  Fig.9; 

20  Fig.  11  shows  a  larger-scale,  part  view  of  the 
device  in  the  direction  of  arrow  A  in  Fig.9; 
Fig.  12  shows  a  larger-scale  section  along  line 
XII-XII  in  Fig.9; 
Fig.  13  shows  a  larger-scale  section  along  line 

25  XIII-XIII  in  Fig.9; 
Fig.  14  shows  a  larger-scale  section  along  line 
XIV-XIV  in  Fig.9. 

Number  10  in  Fig.1  indicates  a  glass  forming 
system  comprising  a  furnace  (not  shown)  commu- 

30  nicating  with  a  feeder  1  1  for  supplying  a  number  of 
beads  12  of  molten  glass.  Fig.1  shows  two  beads 
12,  which  may,  however,  be  of  any  number,  e.g. 
four. 

Beads  12  are  cut  periodically  by  a  device  13 
35  into  a  corresponding  number  of  molten  glass  por- 

tions,  which,  by  means  of  a  distributor  14  and  a 
number  of  conduits  16,  are  fed  sequentially  to  the 
forming  station  17  of  a  forming  machine  18  having 
a  number  of  stations  for  producing  glass  items, 

40  such  as  bottles. 
Feeder  11  comprises  a  tank  19  into  which  the 

molten  glass  from  the  furnace  is  fed,  and  which  is 
closed  at  the  top  by  a  plate  21.  This  presents  a 
circular  opening  in  which  slides  and  rotates  a  tube 

45  22  rotated  continually  by  a  known  mechanism  23 
for  maintaining  a  viscous  condition  of  the  glass. 

The  bottom  of  tank  19  presents  a  number  of 
feed  holes  24  through  which  beads  12  are  formed. 
Tube  22  can  be  moved  vertically  for  varying  the 

50  supply  of  molten  glass  through  holes  24,  for  which 
purpose  a  regulating  device  25  is  provided,  which, 
by  means  of  two  columns  26,  provides  for  vertically 
moving  mechanism  23  together  with  tube  22. 

Each  hole  24  is  controlled  by  a  respective 
55  plunger  consisting  of  a  piston  27.  The  various 

pistons  27  are  supported  on  a  structure  28  integral 
with  a  punch  29  moved  up  and  down  by  an  elec- 
tronic  device  (not  shown)  for  opening  and  closing 
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holes  24. 
Cutting  device  13  substantially  comprises  two 

linear  cutting  members  31  and  32  (Fig.s  2  and  8), 
i.e.  operating  parallel  to  themselves,  which  are  op- 
erated  synchronously  in  opposite  directions  by  a 
common  mechanism  33  controlled  by  servo  means 
34. 

Each  cutting  member  31,  32  comprises  a  bar 
36  (Fig.s  4  and  9)  fitted  with  a  number  of  knives 
37,  each  with  a  V-shaped  cutting  edge.  Bars  36  are 
parallel  to  each  other  and  supported  in  projecting 
manner  on  respective  symmetrical  supports  38  and 
39. 

According  to  a  first  embodiment  of  the  present 
invention,  each  support  38,  39  (Fig.4)  consists  of  a 
bracket  41,  42  fitted,  e.g.  welded,  to  respective 
pairs  of  plates  43,  44.  Plates  43  each  present  two 
openings  in  which  are  welded  two  sleeves  46  and 
47  supporting  respective  linear  bearings  48  and  49 
(Fig.6)  sliding  on  a  pair  of  cylindrical  guide  bars  50 
and  51  secured  to  two  fixed  sides  52.  Sides  52  and 
guides  50  and  51  form  the  fixed  frame  of  cutting 
device  13. 

Plates  44  also  present  two  openings  in  which 
are  welded  two  sleeves  53  and  54  supporting  re- 
spective  linear  bearings  56  and  57  also  sliding  on 
guide  bars  50  and  51,  which  are  thus  common  to 
both  supports  38  and  39. 

Operating  mechanism  33  consists  of  a  screw- 
nut  screw  assembly  comprising  a  screw  58  turning 
on  two  rolling  bearings  59  supported  on  sides  52. 
The  seat  of  bearing  59  on  one  of  sides  52  is  closed 
by  a  flange  55,  while  the  seat  of  the  other  bearing 
59  is  closed  by  a  flange  60  with  seals  for  sealing 
an  extension  74  of  screw  58.  Screw  58  presents 
two  oppositely-threaded  portions  61  and  62  sepa- 
rated  by  an  unthreaded  portion  63.  Portions  61  and 
62  are  engaged  by  respective  nut  screws  64  and 
65  fitted  to  respective  sleeves  66  and  67  and 
therefore  prevented  from  rotating  in  relation  to  the 
same. 

Sleeve  66  is  welded  to  the  edges  of  a  central 
opening  in  plates  43,  and  sleeve  67  to  the  edges  of 
a  central  opening  in  plates  44.  Screw  58  and  guide 
bars  50  and  51  each  present  three  bellows  type 
covers  68,  69  and  71,  fitted  respectively  between 
each  sleeve  46,  47,  66  and  respective  side  52; 
between  each  sleeve  53,  54,  67  and  respective 
side  52;  and  between  each  pair  of  sleeves  46-53, 
47-54  and  66-67. 

Nut  screws  64  and  65  are  known  types  with 
planet  rollers,  one  of  which,  64,  is  shown  in  Fig.7. 
The  nut  screw  is  closed  by  two  rings  72  fitted  in 
rotary  manner  with  a  number  of  threaded  planet 
rollers  73  engaging  both  respective  portion  61,  62 
of  screw  58,  and  the  thread  of  respective  nut  screw 
64,  65.  Each  nut  screw  64,  65  thus  provides  for 
moving  heavy  loads,  even  at  high  linear  speed, 

over  long  periods  of  operation. 
Finally  (Fig.6),  extension  74  of  screw  58  is 

fitted  with  a  toothed  pulley  76  driven  by  a  toothed 
belt  77  (Fig.s  2  and  3)  engaging  a  toothed  drive 

5  pulley  78  fitted  to  the  shaft  of  a  reversible  electric 
motor  79.  Clockwise  or  anticlockwise  operation  of 
motor  79  provides  for  bringing  together  or  parting 
cutting  members  31  ,  32  respectively. 

Motor  79  is  connected  to  a  position  transducer 
io  81,  and,  by  means  of  position  and/or  speed  feed- 

back,  can  be  controlled  by  the  aforementioned 
electronic  control  system  to  operate  to  a  high  de- 
gree  of  precision  and  perfectly  in  time  with  pistons 
27  (Fig.1). 

is  The  cutting  device  described  above  operates 
as  follows.  When  pistons  27  of  feeder  1  1  are  raised 
in  relation  to  the  Fig.1  position,  molten  glass  is  fed 
through  holes  24  to  produce  a  corresponding  num- 
ber  of  beads  12,  which  are  fed  between  knives  37. 

20  When  beads  12  reach  a  given  length,  punch  29 
lowers  pistons  27  to  close  holes  24  and  so  cut  off 
downward  supply  of  beads  12. 

In  time  with  the  closure  of  holes  24,  cutting 
device  13  is  activated  for  cutting  beads  12  into 

25  portions  of  given  length.  In  particular,  electric  motor 
79  is  activated  clockwise,  so  as  to  rotate  pulley  76 
and  screw  58  clockwise  via  pulley  78  and  toothed 
belt  77. 

As  a  result,  screw  58  moves  nut  screws  64  and 
30  65  towards  the  center  together  with  supports  38 

and  39;  and  bars  36  and  respective  knives  37 
move  into  the  Fig.5  and  6  position,  so  as  to  cut 
beads  12  into  respective  portions  for  supply  to 
distributor  14  (Fig.1). 

35  Motor  79  is  stopped  by  the  electronic  control 
system  on  the  basis  of  the  position  fed  back  by 
transducer  81,  after  which,  it  is  operated  anticlock- 
wise,  and  screw  58  parts  nut  screws  64  and  65  to 
set  supports  38  and  39  to  the  idle  position  shown 

40  in  Fig.4. 
For  adjusting  the  opening  or  closing  stroke  of 

supports  38  and  39,  e.g.  following  wear  or  replace- 
ment  of  knives  37,  this  can  be  done  by  simply 
setting  the  new  stroke  in  known  manner  on  the 

45  electronic  control  system. 
According  to  a  further  embodiment  of  the 

present  invention,  operating  mechanism  33  (Fig.8) 
is  located  inside  and  supports  38  and  39  (Fig.9) 
substantially  outside  a  closed  housing  82,  thus 

50  enabling  the  elimination  of  covers  68,  69  and  71  in 
Fig.6.  In  Fig.s  9-14,  the  parts  similar  to  those  of 
Fig.s  4-6  are  indicated  using  the  same  numbering 
system. 

Housing  82  (Fig.9)  comprises  two  side  walls 
55  83,  84  and  a  middle  wall  86  connected  together  by 

two  longitudinal  walls  87,  88  and  an  end  wall  89,  so 
as  to  produce  two  compartments  80,  85,  which 
may  be  closed  by  a  cover  (not  shown). 

3 
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Side  walls  83  and  84  each  present  a  rolling 
bearing  59  (Fig.1  0)  on  which  rotates  screw  58  with 
opposite  threaded  portions  61  ,  62  cooperating  with 
respective  nut  screws  64,  65,  e.g.  the  planet  roller 
type  shown  in  Fig.7.  Middle  wall  86  presents  a  hole 
91  corresponding  with  the  unthreaded  portion  63  of 
screw  58. 

Each  support  38,  39  (Fig.9)  comprises  a  strong 
vertical  lateral  plate  92,  93  located  to  the  side  of 
side  wall  83,  84  and  fitted  with  a  horizontal  bracket 
94  over  housing  82.  Bracket  94  is  also  supported 
on  a  longitudinal  plate  96  outside  wall  87  and 
integral  with  plate  92,  93.  Brackets  94  are  symmet- 
rical  and  polygonal,  and  each  present  a  portion  97 
for  assembling  respective  bars  36  of  knives  37. 

Plate  92  (Fig.8)  is  substantially  L-shaped,  and 
is  fitted  on  the  ends  with  two  jaw  type  appendixes 
98  (Fig.1  1)  in  turn  fitted  with  two  cylindrical  bars  99 
sliding  axially  on  corresponding  linear  bearings  100 
(Fig.1  0)  on  side  wall  83,  and  on  a  further  two  linear 
bearings  101  on  middle  wall  86. 

Between  bearings  100  and  101,  bars  99  are 
also  fitted  to  two  jaw  type  ends  102  (Fig.1  2)  of  a 
further  plate  103  housed  in  compartment  80  of 
housing  82.  Plate  103  presents  a  round  central 
opening  104  in  which  a  flange  106  of  nut  screw  64 
is  fitted  by  means  of  screws  105. 

Similarly,  plate  93  (Fig.1  4)  is  L-shaped,  and  is 
fitted  with  two  jaw  type  appendixes  107  in  turn 
fitted  with  two  cylindrical  bars  108  sliding  axially  on 
corresponding  linear  bearings  109  (Fig.1  0)  on  side 
wall  84,  and  on  a  further  two  linear  bearings  110  on 
middle  wall  86. 

Between  bearings  109  and  110,  bars  108  are 
also  fitted  to  two  jaw  type  ends  111  (Fig.1  3)  of  a 
further  plate  112  housed  in  compartment  85  of 
housing  82.  Plate  112  presents  a  round  central 
opening  113  in  which  a  flange  115  of  nut  screw  65 
is  fitted  by  means  of  screws  1  1  4. 

The  shorter  arm  of  L-shaped  plates  92,  93 
(Fig.s  11-14)  is  located  on  the  opposite  side  in 
relation  to  screw  58,  so  that  bars  99  and  bearings 
100  and  101  (Fig.s  8,  12)  are  situated  in  two 
opposite  corners  of  middle  wall  86,  while  bars  108 
and  bearings  109  and  110  are  situated  in  the  other 
two  corners  of  middle  wall  86. 

The  seat  of  each  bearing  100  (Fig.1  0)  on  side 
wall  83  and  each  bearing  109  on  side  wall  84  is 
closed  by  a  respective  flange  116  having  seals  117 
on  respective  bar  99.  The  seats  of  bearings  59  of 
screw  58  on  side  walls  83  and  84  are  closed  by 
sealing  flange  60  and  flange  55  respectively,  while 
extension  74  of  screw  58  is  fitted  with  toothed 
pulley  76  as  in  the  previous  embodiment. 

The  device  shown  in  Fig.s  9-13  operates  in  the 
same  way  as  the  previous  embodiment.  That  is, 
when  operated  in  one  direction,  motor  79  (Fig.8) 
moves  supports  38,  39  from  the  position  shown  by 

the  dotted  line  to  that  shown  by  the  continuous  line 
in  Fig.9,  and  vice  versa  if  the  direction  of  motor  79 
is  inverted. 

Support  38  therefore  slides  with  the  two  bars 
5  99  on  bearings  100  on  side  wall  83  (Fig.1  0)  and  on 

bearings  101  on  middle  wall  86,  while  plate  103 
and  consequently  also  nut  screw  64  remain  inside 
compartment  80.  Support  39  in  turn  slides  with  the 
two  bars  108  on  bearings  109  on  side  wall  84  and 

io  on  bearings  110  on  middle  wall  86,  while  plate  112 
and  consequently  also  nut  screw  65  remain  inside 
compartment  85. 

The  advantages  of  the  cutting  device  according 
to  the  present  invention  will  be  clear  from  the 

is  foregoing  description.  In  particular,  the  screw-nut 
screw  pair  58,  64-65  provides  for  transmitting  mo- 
tion  to  supports  38,  39  in  slackfree  manner,  while 
control  of  the  rotation  of  screw  58  by  servomotor 
34  provides  for  troublefree  adjustment  of  the 

20  amount  of  travel  of  supports  38,  39,  and  for  timing 
said  travel  easily  and  extremely  accurately  with  the 
other  components  of  system  10  (Fig.1),  in  particu- 
lar  pistons  27  of  feeder  1  1  . 

To  those  skilled  in  the  art  it  will  be  clear  that 
25  changes  may  be  made  to  the  cutting  device  as 

described  and  illustrated  herein  without,  however, 
departing  from  the  scope  of  the  present  invention. 
For  example,  servomotor  34  may  consist  of  a  step 
motor  controlled  by  a  step  counter  instead  of  posi- 

30  tion  transducer  81;  nut  screws  64,  65  described 
herein  may  be  replaced,  for  example,  by  normal  or 
recirculating  ball  types;  in  place  of  belt  77,  the 
shaft  of  motor  79  may  be  connected  directly  to 
screw  58  by  means  of  a  face  coupling  or  precision 

35  gears,  which  is  particularly  advantageous  in  the 
case  of  the  Fig.2-6  embodiment;  and  finally,  the 
parts  in  housing  82  in  the  Fig.8-14  embodiment 
may  be  oil  bath  lubricated. 

40  Claims 

1.  A  cutting  device  for  cutting  extrusion  material, 
such  as  beads  of  molten  glass  (12)  for  the 
feeder  (11)  of  a  manufacturing  machine,  said 

45  device  comprising  a  pair  of  mutually-operating 
linear  cutting  members  (31,  32);  characterised 
by  the  fact  that  provision  is  made  for  means 
(33)  for  synchronously  operating  said  two 
members  (31  ,  32)  parallel  to  themselves  and  in 

50  opposite  directions;  and  servo  means  (34)  for 
so  controlling  said  operating  means  (33)  as  to 
enable  the  stroke  of  said  members  (31  ,  32)  to 
be  readily  controlled  and  timed  in  relation  to 
said  feeder  (11). 

55 
2.  A  device  as  claimed  in  Claim  1  ,  characterised 

by  the  fact  that  said  servo  means  (34)  com- 
prise  an  electric  motor  (79)  and  a  position 

4 
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transducer  (81);  said  operating  means  compris- 
ing  an  operating  mechanism  (33)  common  to 
both  said  members  (31,  32)  and  providing  for 
mutually  symmetrical  operation  of  the  same. 

3.  A  device  as  claimed  in  Claim  2,  characterised 
by  the  fact  that  said  mechanism  (33)  com- 
prises  an  actuating  screw  (58)  having  two 
oppositely-threaded  portions  (61  ,  62)  activating 
respective  nut  screws  (64,  65)  integral  with 
said  two  members  (31  ,  32). 

4.  A  device  as  claimed  in  Claim  3,  characterised 
by  the  fact  that  each  said  nut  screw  (64,  65) 
presents  planet  rollers  (73)  enabling  rapid  dis- 
placement  of  even  heavy  loads. 

5.  A  device  as  claimed  in  Claim  3  or  4,  charac- 
terised  by  the  fact  that  the  shaft  of  said  motor 
(79)  is  connected  to  said  screw  (58)  via  a  face 
coupling  or  toothed  transmission  means  (76- 
78). 

6.  A  device  as  claimed  in  one  of  the  foregoing 
Claims  from  3  to  5,  characterised  by  the  fact 
that  each  of  said  two  members  (31,  32)  com- 
prises  a  rigid  structure  (38,  39)  supporting  a 
respective  said  nut  screw  (64,  65);  said  struc- 
tures  (38,  39)  sliding  on  a  fixed  frame  (50-52; 
82). 

7.  A  device  as  claimed  in  Claim  6,  characterised 
by  the  fact  that  said  frame  comprises  a  closed 
housing  (82);  each  said  structure  (38,  39)  com- 
prising  straight  guide  means  (99,  108)  sliding 
on  linear  bearings  (100,  101;  109,  110)  on  said 
housing  (82). 

8.  A  device  as  claimed  in  Claim  7,  characterised 
by  the  fact  that  said  housing  (82)  is  parallelepi- 
ped,  and  comprises  two  side  walls  (83,  84)  and 
a  middle  wall  (86)  forming  two  compartments 
(80,  85);  said  screw  (58)  turning  on  said  side 
walls  (83,  84);  and  each  said  compartment  (80, 
85)  housing  the  nut  screw  (64,  65)  of  one  said 
structure  (38,  39). 

tween  said  structure  (38,  39)  and  a  plate  (106, 
112)  supporting  said  nut  screw  (64,  65)  and 
also  housed  in  a  respective  said  compartment 
(80,  85);  each  said  bar  (99,  108)  sliding  on  a 

5  respective  pair  of  said  linear  bearings  (100, 
101;  109,  110). 

11.  A  device  as  claimed  in  Claim  10,  characterised 
by  the  fact  that  one  said  pair  of  bars  (99,  108) 

io  is  situated  in  two  opposite  corners  of  said 
middle  wall  (86),  the  other  said  pair  (99,  108) 
being  situated  in  the  other  two  corners  of  said 
middle  wall  (86). 

is  12.  A  device  as  claimed  in  one  of  the  foregoing 
Claims  from  7  to  11,  characterised  by  the  fact 
that  each  said  structure  comprises  a  vertical 
plate  (92,  93)  parallel  to  one  of  said  side  walls 
(83,  84)  and  having  a  horizontal  bracket  (94) 

20  supporting  a  number  of  knives  (37)  with  V- 
shaped  cutting  edges. 

13.  A  device  as  claimed  in  Claim  6,  characterised 
by  the  fact  that  said  frame  (50-52)  comprises 

25  two  sides  (52)  connected  by  a  pair  of  straight 
parallel  bars  (50,  51);  said  screw  (58)  turning 
on  said  sides  (52);  and  each  said  rigid  struc- 
ture  (38,  39)  having  a  pair  of  linear  bearings 
(48,  49;  56,  57)  by  which  it  is  guided  by  said 

30  pair  of  bars  (50,  51). 

14.  A  device  as  claimed  in  Claim  13,  characterised 
by  the  fact  that  said  operating  mechanism  (33) 
presents  a  number  of  bellows  type  covers  (68, 

35  69,  71)  for  said  screw  (58)  and  said  bars  (50, 
51);  one  set  (71)  of  said  covers  being  located 
between  said  supports  (38,  39),  and  another 
two  sets  (68,  69)  being  located  between  each 
said  support  (38,  39)  and  each  said  side  (52). 

40 

9.  A  device  as  claimed  in  Claim  8,  characterised 
by  the  fact  that  said  guide  means  comprise  at 
least  a  bar  (99,  108)  connecting  said  nut  screw  50 
(64,  65)  to  said  structure  (38,  39);  said  linear 
bearings  (100,  101;  109,  110)  being  supported 
on  a  respective  side  wall  (83,  84)  of  said 
housing  (82)  and  on  said  middle  wall  (86). 

55 
10.  A  device  as  claimed  in  Claim  9,  characterised 

by  the  fact  that  said  guide  means  comprise 
two  cylindrical  bars  (99,  108)  connected  be- 

5 
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