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©  Cutting  and  splicing  unit  for  automatic  cassette  loading  machines  and  method  of  loading  tape 
carried  out  by  the  same. 
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©  A  cutting  and  splicing  unit  (1)  has  a  first,  second 
and  third  blocks  (16,  17,  21)  respectively  arranged 
so  as  to  hold,  before  a  front  panel  (5),  a  leading 
portion  (11c)  and  a  trailing  portion  (1  1  d)  of  a  leader 
(11)  extracted  from  an  access  opening  (4a)  of  a 
cassette  being  processed,  as  well  as  a  magnetic 
tape  (22).  The  second  and  third  blocks  (17,  21), 
integral  with  each  other,  are  susceptible  of  being 
individually  disposed  close  to  the  first  block  (16) 
through  a  movement  parallel  to  the  front  panel  (5)  in 
a  direction  perpendicular  to  the  access  opening  (4a). 
A  gripper  member  (34)  passes  over  the  approached 
blocks  (16,  17,  21)  in  order  to  pick  up  a  piece  (27a) 
of  adhesive  tape  (27)  supplied  from  a  supply  unit 
(26)  located  before  the  front  panel  (5),  while  a  blade 
(19a)  fastened  to  the  gripper  member  (34)  severs 
the  leader  (11)  or  the  magnetic  tape  (22)  laid  on  the 
side  by  side  blocks  (16,  17,  21).  By  the  simulta- 
neous  lifting  of  the  blocks  (16,  17,  21),  the  applica- 
tion  of  the  adhesive  tape  (27)  to  the  junction  area 
occurs.  A  method  of  loading  tape  carried  out  by  said 
cutting  and  splicing  unit  is  described,  too. 

Rank  Xerox  (UK)  Business  Services 
(3.  10/3.6/3.3.  1) 



1 EP  0  567  718  A2 2 

The  present  invention  relates  to  a  cutting  and 
splicing  unit  for  automatic  cassette  loading  ma- 
chines  operating  at  a  loading  station  provided  with 
guide  and  positioning  means  arranged  to  engage 
an  empty  tape  cassette  at  each  operating  cycle 
and  hold  it  to  a  predetermined  positioning  before  a 
front  panel  of  said  loading  machine,  as  well  as  with 
winding  means  for  winding  a  predetermined 
amount  of  magnetic  tape  into  the  cassette  held  by 
said  guide  and  positioning  means,  said  cutting  and 
splicing  unit  comprising:  extractor  means  arranged 
to  operatively  engage  a  leader  having  its  ends 
connected  to  a  first  and  a  second  winding  hubs 
respectively,  being  part  of  the  cassette,  in  order  to 
bring  it  from  a  rest  condition  in  which  it  extends 
along  an  access  opening  provided  in  the  cassette, 
to  an,  extraction  condition  in  which  it  is  extended 
before  said  access  opening,  outside  the  cassette; 
cutting  means  for  severing  the  leader  in  the  ex- 
tracted  condition  into  a  leading  portion  connected 
to  the  first  winding  hub,  and  a  trailing  portion 
connected  to  the  second  winding  hub;  a  first  block 
disposed  before  the  front  panel  and  arranged  to 
hold  the  leading  portion  of  the  leader  on  a  first 
supporting  surface;  a  second  block  disposed  be- 
fore  the  front  panel  and  arranged  to  hold  the  trail- 
ing  portion  of  the  leader  on  a  second  supporting 
surface,  said  second  block  being  movable  between 
a  first  position  in  which  the  second  supporting 
surface  is  aligned  substantally  in  the  extension  of 
the  first  supporting  surface,  in  coplanar  relation 
therewith,  and  a  second  position  in  which  the  sec- 
ond  block  is  spaced  apart  from  the  first  block;  a 
third  block  disposed  before  the  front  panel  and 
arranged  to  hold  an  end  of  a  magnetic  tape  from  a 
supply  reel  on  a  third  supporting  surface,  said  third 
block  being  movable  between  one  position  in  which 
it  is  spaced  apart  from  the  first  block  and  a  second 
position  in  which  the  third  supporting  surface  is 
substantially  aligned  in  the  extension  of  the  first 
supporting  surface  in  coplanar  relation  therewith;  an 
adhesive  tape  supply  unit  arranged  to  supply  and 
cut  an  adhesive  tape  into  pieces  of  predetermined 
length;  adhesive  tape  applying  means  for  individ- 
ually  picking  up  the  pieces  of  adhesive  tape  sup- 
plied  by  the  supply  unit  and  apply  them  onto  a 
junction  area  between  the  magnetic  tape  and  the 
leader,  at  said  blocks. 

The  present  invention  relates  to  a  method  of 
loading  tape  carried  out  by  said  unit,  too. 

It  is  known  that  audio  or  video  tape  cassettes 
essentially  comprise  a  shell  made  of  plastic  ma- 
terial,  rotatably  housing  a  first  and  a  second  wind- 
ing  hubs,  around  which  a  blank  or  pre-recorded 
magnetic  tape  is  wound,  said  tape  extending  along 
an  access  opening  formed  in  the  shell  and  option- 
ally  protected  by  an  openable  lid. 

In  industrial  processes  for  making  these  cas- 
settes,  automatic  machines  are  currently  used  in 
which  the  magnetic  tape  fed  from  a  reel  is  guided 
as  far  as  a  loading  station  in  which  the  cassettes 

5  being  processed  and  coming  from  a  feeder  are 
individually  engaged,  in  order  to  be  loaded  with  a 
desired  amount  of  magnetic  tape  and  subsequently 
discharged  onto  conveyor  means  moving  them 
away  from  the  loading  machine. 

io  Cassettes  reaching  the  loading  station  are  pro- 
vided  with  a  leader  of  predetermined  length  the 
opposite  ends  of  which  are  engaged  to  the  first  and 
second  winding  hubs,  respectively.  By  suitable  ex- 
tractor  means  the  leader  is  taken  out  of  the  cas- 

75  sette  access  opening,  upon  opening  of  the  protec- 
tion  door  when  present,  in  order  to  be  submitted  to 
the  action  of  a  cutting  and  splicing  unit. 

The  cutting  and  splicing  unit  is  generally  such 
arranged  that  it  engages  the  leader  and  magnetic 

20  tape  by  a  first,  second  and  third  supporting  sur- 
faces  formed  on  respective  blocks.  In  greater  de- 
tail,  the  first  supporting  surface  is  formed  on  a  first 
block  which  is  fixed  relative  to  a  front  panel  of  the 
loading  machine.  The  second  and  third  supporting 

25  surfaces,  formed  on  one  or  two  movable  blocks, 
can  be  individually  and  selectively  moved  close  to 
the  first  supporting  surface,  aligned  in  coplanar 
relation  therewith.  On  extracting  the  leader  from  the 
cassette,  the  first  and  second  supporting  surfaces 

30  are  aligned  in  coplanar  relation  with  each  other  and 
lend  themselves  to  receive  the  leader  thereon,  re- 
taining  it  by  effect  of  suction  produced  through 
holes  opening  into  said  surfaces. 

By  a  blade  movable  upon  command  of  an 
35  actuator,  the  leader  is  then  cut  perpendicularly  to 

its  longitudinal  extension  and  divided  into  a  leading 
portion  and  a  trailing  portion  connected  to  the  first 
and  second  winding  hubs  respectively. 

At  this  point,  the  movable  block  or  blocks  are 
40  moved  in  order  to  cause  the  first  supporting  sur- 

face  carrying  the  leading  portion  of  the  cut  leader 
to  be  aligned  in  coplanar  relation  with  the  third 
supporting  surface  holding  the  magnetic  tape  end 
from  the  supply  reel  mounted  on  the  loading  ma- 

45  chine.  The  ends  of  the  magnetic  tape  and  leading 
portion  of  the  leader,  joined  end-to-end  are  spliced 
by  application  of  an  adhesive  tape  piece  carried  by 
a  gripper  member  that  has  previously  taken  it  from 
an  adhesive  tape  supply  unit.  This  supply  unit  has 

50  the  function  of  drawing  the  adhesive  tape  from  a 
feed  roll,  moving  it  forward  and  cutting  it  into 
pieces  of  predetermined  length  at  each  work  cycle 
of  the  gripper  member. 

When  splicing  has  been  completed,  the  first 
55  winding  hub  is  driven  in  rotation  in  order  to  cause 

the  threading  of  the  desired  amount  of  magnetic 
tape  into  the  cassette.  When  the  winding  is  over, 
the  magnetic  tape  extending  on  the  first  and  third 
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supporting  surfaces  is  cut  by  said  blade.  The  posi- 
tioning  between  the  third  and  second  supporting 
surfaces  is  changed  over  so  that  the  trailing  portion 
of  the  leader  is  moved  close  to  and  in  alignment 
with  the  end  of  the  cut  tape  located  on  the  first 
supporting  surface  and  then  spliced  to  the  tape 
itself  by  application  of  another  piece  of  adhesive 
tape  carried  by  the  gripper  member. 

The  trailing  portion  of  the  leader  and  end  por- 
tion  of  the  adhesive  tape  are  completely  wound 
within  the  cassette,  then  the  cassette  is  ejected 
from  the  loading  station  and  a  new  cassette  to  be 
loaded  takes  its  place. 

Presently  different  typologies  of  cutting  and 
splicing  units  are  available.  While  said  units  are 
similar  in  the  manufacturing  and  operating  concept, 
they  have  different  structural  and  practical  features 
that  are  selected  depending  upon  the  type  of  cas- 
settes  being  processed  and,  in  particular,  the 
length  of  the  leader  provided  therein. 

Audio  cassettes  known  on  the  market  as 
"Philips  type"  have  a  rather  long  leader.  In  this 
case,  the  blocks  carrying  the  leader  and  the  mag- 
netic  tape  supporting  surfaces  are  spaced  apart 
sideways  relative  to  the  loading  station,  in  order  to 
be  able  to  receive  thereon  the  leader  which  is 
extracted  and  moved  apart  sideways  from  the  cas- 
sette  access  opening.  In  particular,  the  second  and 
third  supporting  surfaces  are  formed  on  a  single 
movable  block  disposed  close  to  the  fixed  block 
and  movable  perpendicularly  to  the  front  panel  of 
the  machine  in  order  to  selectively  align  the  sec- 
ond  or  third  supporting  surfaces  with  the  first  sup- 
porting  surface.  The  cutting  member  operated  by 
an  actuator,  moves  through  an  opening  formed  on 
the  front  panel  of  the  loading  machine  whereas  the 
adhesive  tape  supply  unit  is  mounted  to  the  front 
panel  above  the  blocks,  so  that  the  corresponding 
gripper  member  call  reach  the  junction  area  by  a 
substantially  vertical  movement. 

Video  tapes  of  the  "HS"  or  "BETA"  format 
have  a  shorter  leader  than  Philips  cassettes.  In  the 
machines  designed  to  load  these  cassettes  the 
blocks  carrying  said  supporting  surfaces  which  are 
conceptually  similar  to  the  above  description  re- 
ferred  to  Philips  cassettes,  are  located  in  front  of 
the  access  opening  of  the  cassette  set  in  place  in 
the  loading  station.  In  addition,  said  blocks  are 
simultaneously  movable  close  to  and  away  from 
the  front  panel  of  the  machine  so  that,  on  splicing, 
the  supporting  surfaces  carrying  the  tape  and  lead- 
er  to  be  spliced  are  disposed  in  vertical  alignment 
relation  with  the  gripper  member  associated  with 
the  adhesive  tape  supply  unit,  the  latter  being 
disposed  behind  the  cassette  being  processed. 

There  are  other  types  of  audio  and/or  video 
cassettes,  that  is  "VIDEO  8"  and  "DAT"  format 
cassettes,  the  leader  of  which  is  very  short.  In 

particular,  the  length  of  the  leader  is  so  reduced 
that  it  is  impossible  to  utilize  the  expedient  of 
moving  the  blocks  sideways  in  order  to  align  them 
with  the  gripper  member,  as  described  with  refer- 

5  ence  to  "VHS"  cassettes.  Under  this  situation  it  is 
very  difficult  to  set  up  a  cutting  and  splicing  unit 
capable  of  operating  in  such  a  reduced  space 
resulting  from  the  reduced  length  of  the  leader. 

A  cutting  and  splicing  unit  envisaged  to  work 
io  under  the  above  conditions  is  disclosed  in  US 

Patent  4,974,785.  In  this  cutting  and  splicing  unit 
the  second  and  third  supporting  surfaces  are 
formed  on  a  second  and  third  blocks  respectively, 
that  are  movable  independently  of  each  other  close 

is  to  and  apart  from  the  first  block,  fastened  to  the 
front  panel  very  close  to  the  access  opening  of  the 
cassette  being  processed.  In  greater  detail,  the 
second  block  is  movable  in  the  longitudinal  exten- 
sion  direction  of  the  leader  between  one  position, 

20  in  which  it  is  close  to  the  first  block  and  a  second 
position  in  which  it  is  spaced  apart  from  the  first 
block.  Located  in  the  gap  defined  between  the  first 
block  and  second  block  and  spaced  apart  from  the 
first  one  is  a  third  block  which  is  movable  in  a 

25  direction  perpendicular  to  the  extension  of  the  lead- 
er  extracted  from  the  cassette.  The  cutting  member 
in  this  case  too  moves  through  an  opening  of  the 
front  panel  in  a  direction  at  right  angles  to  the 
longitudinal  extension  of  the  leader. 

30  The  adhesive  tape  supply  unit  is  completely 
placed  behind  the  front  panel  of  the  machine  and 
its  gripper  member  reaches  the  junction  area  at  the 
blocks  through  the  opening  formed  in  the  panel. 

This  cutting  and  splicing  unit  has  proved  to  be 
35  capable  of  operating  even  when  leaders  are  very 

short.  However  due  to  its  particular  construction  the 
magnetic  tape  to  be  threaded  must  be  necessarily 
guided  through  a  rather  tortuous  way  between  sev- 
eral  idler  rollers.  It  is  noted  in  fact  that  the  tape 

40  coming  from  a  control  and  count  unit  operatively 
located  downstream  of  the  supply  reel,  reaches  the 
third  block  upon  passing  over  a  first  idler  roller  and, 
before  reaching  the  respective  third  supporting  sur- 
face,  it  must  practically  perform  a  complete  turn 

45  around  the  third  block.  This  condition  is  very  un- 
desirable,  in  that  each  element  on  which  the  tape  is 
forced  to  slide  represents  a  possible  damaging 
factor  for  the  tape  when  the  cassette  is  being 
loaded.  In  the  connection  it  should  be  noted  that 

50  the  tape  damaging  possibilities  are  increased  due 
to  the  high  running  speed  reached  by  the  tape 
during  the  threading.  Usually  this  speed  can  reach 
and  overcome  values  in  the  order  of  forty  meters 
per  second. 

55  In  addition  it  is  to  be  noted  that  the  positioning 
of  the  adhesive  tape  supply  unit  behind  the  front 
panel  of  the  machine  gives  rise  to  important  prob- 
lems  when  it  is  necessary  to  carry  out  the  replace- 
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ment  of  the  adhesive  tape  roll  as  it  has  been 
completely  used  up.  Such  problems  are  very  im- 
portant  due  to  the  high  automation  degree  pres- 
ently  required. 

In  addition  it  has  been  found  that  waiting  times 
necessary  to  enable  the  cutting  member  and  pick- 
ing  up  member  to  operatively  intervene  at  subse- 
quent  moments  adversely  affect  productivity. 

Another  cutting  and  splicing  unit  disclosed  in 
European  Patent  No.  0  210  844  exclusively  com- 
prises  a  fixed  block  the  supporting  surface  of  which 
has  a  first  portion  on  which  the  magnetic  tape  end 
is  held,  and  a  second  portion  that  at  the  beginning 
of  the  operating  cycle  holds  the  leading  portion  of 
the  leader  transversely  cut  by  a  blade.  The  leader 
trailing  portion  is  kept  in  engagement  with  an  ex- 
tractor  element  that,  after  reaching  the  same  level 
as  the  supporting  surface  in  order  to  lay  the  leader 
thereon  for  enabling  it  to  be  cut,  goes  back  to  the 
cassette  access  opening,  moving  the  trailing  por- 
tion  away  from  the  block  thereby  enabling  the  tape 
to  be  spliced  to  said  leading  portion.  At  the  end  of 
the  tape  threading  operation  into  the  cassette,  the 
extractor  element  puts  the  trailing  portion  again  on 
the  block  in  order  to  enable  it  to  be  spliced  to  the 
end  portion  of  the  tape  previously  cut  by  the  blade. 

This  splicing  unit  too  does  not  solve  the  above 
drawbacks.  In  fact  the  magnetic  tape  is  forced  to 
slide  on  the  block  during  the  threading  step,  the 
cutting  and  splicing  operations  are  carried  out  in- 
dividually  at  subsequent  times,  and  the  adhesive 
tape  supply  unit  is  necessarily  located  behind  the 
front  panel  of  the  machine. 
Accordingly,  the  main  object  of  the  present  inven- 
tion  is  to  eliminate  the  problems  of  the  known  art 
by  providing  a  cutting  and  splicing  unit  that,  while 
being  adapted  to  operate  on  very  short  leaders,  is 
such  conceived  that  it  enables  the  magnetic  tape 
coming  from  the  control  and  count  unit  to  reach  the 
cassette  access  opening  following  a  quite  rectilin- 
ear  path  without  encountering  any  fixed  element  on 
its  way. 

Another  object  of  the  invention  is  to  provide  a 
cutting  and  splicing  unit  adapted  to  facilitate  the 
replacement  of  the  out-of-use  adhesive  tape  roll. 

A  still  further  object  of  the  invention  is  to  pro- 
vide  a  cutting  and  splicing  unit  capable  of  reducing 
down  times  due  to  the  operating  intervention  of  the 
cutting  means  and  gripper  member,  so  as  to  in- 
crease  the  productivity  of  the  loading  machine. 

The  foregoing  and  further  objects  that  will  be- 
come  more  apparent  in  the  course  of  the  present 
description  are  substantially  attained  by  a  cutting 
and  splicing  unit  for  automatic  cassette  loading 
machines,  said  unit  being  characterized  in  that  it 
comprises:  a  slider  rigidly  carrying  said  second 
and  third  blocks,  said  blocks  exhibiting  the  second 
and  third  supporting  surfaces  disposed  parallelly  to 

the  first  supporting  surface  and  consecutively  offset 
away  from  said  access  opening  in  a  direction  par- 
allel  to  the  front  panel  and  substantially  perpen- 
dicular  to  the  access  opening;  a  support  frame 

5  slidably  engaging  the  slider  in  a  direction  substan- 
tially  perpendicular  to  the  cassette  access  opening; 
a  changeover  actuator  acting  between  the  support 
frame  and  the  slider  in  order  to  carry  out  the 
displacement,  through  said  slider,  of  the  second 

io  and  third  blocks  between  the  respective  first  and 
second  positions. 

According  to  the  invention,  said  cutting  and 
splicing  unit  operating  in  accordance  with  a  method 
of  loading  tape  into  a  cassette  comprising  the 

is  following  steps:  engaging  an  use  tape  on  a  third 
tape  support  block;  extracting  a  leader  tape  from  a 
cassette;  engaging  said  extracted  leader  tape  on  a 
first  and  a  third  support  blocks;  slitting  said  ex- 
tracted  leader  tape  between  said  first  and  second 

20  support  block;  shifting  said  second  and  third  sup- 
port  blocks  to  align  said  use  tape  on  said  third 
support  block  with  leader  tape  on  said  first  support 
block;  moving  said  first,  second  an  third  support 
blocks  from  a  removing  condition  to  an  approach- 

25  ing  condition  to  the  cassette  to  bring  said  aligned 
use  tape  and  leader  tape  into  engagement  with 
tape  applicator  means  to  affix  a  piece  of  splicing 
tape  joining  said  use  tape  and  leader  tape;  moving 
said  first,  second  and  third  support  blocks  from  an 

30  approaching  condition  to  a  removing  condition  from 
the  cassette;  winding  use  tape  into  the  cassette; 
slitting  said  use  tape  between  said  first  and  third 
support  blocks;  shifting  said  second  and  third  sup- 
port  blocks  to  align  the  use  tape  on  said  first 

35  support  block  with  the  leader  tape  on  said  second 
support  block;  moving  said  first,  second  and  third 
support  blocks  from  a  removing  condition  to  an 
approaching  condition  to  the  cassette  to  bring  the 
aligned  use  tape  and  leader  tape  into  engagement 

40  with  said  tape  applicator  means  to  affix  a  piece  of 
splicing  tape  joining  the  use  tape  and  leader  tape; 
and  moving  said  first,  second  and  third  support 
blocks  from  an  approaching  condition  to  a  remov- 
ing  condition  from  the  cassette. 

45  Further  features  and  advantages  of  the  present 
invention  will  be  better  understood  upon  consider- 
ation  of  the  following  detailed  description  of  an 
illustrative  embodiment  thereof  given  by  way  of 
non-limiting  example,  of  a  cutting  and  splicing  unit 

50  for  automatic  cassette  loading  machine  and  meth- 
od  of  loading  tape  carried  out  by  the  same,  accord- 
ing  to  the  present  invention. 

The  description  being  given  hereinafter  in  con- 
junction  with  the  accompanying  drawings,  given  by 

55  way  of  non-limiting  example,  in  which: 
-  Fig.  1  is  a  side  diagram  showing  the  path 

taken  by  the  tape  cassettes  being  processed 
in  an  automatic  loading  machine; 

4 
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-  Fig.  2  is  a  fragmentary  diagrammatic  view  in 
perspective  of  the  cutting  and  splicing  unit  in 
question  in  a  condition  prior  to  the  beginning 
of  the  work  cycle; 

-  Fig.  3  partly  shows  the  cutting  and  splicing 
unit  during  an  extraction  step  of  the  leader 
from  the  cassette  being  processed; 

-  Fig.  4  shows  a  step  of  the  operating  cycle 
following  that  of  Fig.  3,  related  to  the  execu- 
tion  of  the  cutting  on  the  leader  and  the 
picking  up  of  a  piece  of  adhesive  tape; 

-  Fig.  5  shows,  still  in  perspective,  the  applica- 
tion  of  the  adhesive  tape  for  carrying  out  the 
splicing  between  the  magnetic  tape  end  and 
a  leading  portion  of  the  cut  leader; 

-  Fig.  6  shows  a  magnetic  tape  winding  step 
within  the  cassette; 

-  Fig.  7  shows  the  execution  of  the  splicing 
between  an  end  portion  of  the  magnetic  tape 
and  a  trailing  portion  of  the  cut  leader; 

-  Fig.  8  is  a  rear  perspective  view  given  just  as 
an  indication  of  a  tape  cassette  of  the 
"VIDEO  8"  format,  its  protection  door  being 
in  an  open  position. 

Referring  to  the  drawings,  a  cutting  and  splic- 
ing  unit  for  automatic  cassette  loading  machines  in 
accordance  with  the  invention  has  been  generally 
identified  by  reference  numeral  1 

The  cutting  and  splicing  unit  1  is  operatively 
located  at  a  loading  station  2  being  part  of  an 
automatic  cassette  loading  machine  not  shown  as  a 
whole  as  known  per  se  and  at  all  events  not  of 
importance  to  the  ends  of  the  invention.  In  the 
particular  embodiment  described  and  shown  the 
device  1  is  conceived  for  being  combined  with  a 
loading  station  2  of  an  automatic  loading  machine 
of  the  type  described  in  the  Italian  Patent  Applica- 
tion  21  224  A/90  in  the  name  of  the  same  ap- 
plicant,  to  which  please  refer  for  further  details  and 
information. 

Conventionally,  associated  with  the  loading  sta- 
tion  2  is  guide  and  positioning  means  3  arranged  to 
engage,  at  each  operating  cycle,  all  empty  tape 
cassette  4  in  order  to  hold  it  according  to  a  pre- 
determined  positioning  before  a  front  panel  5  of  the 
loading  machine.  In  greater  detail,  cassettes  4  car- 
ried  by  a  conveyor  belt  6  or  equivalent  feed  media, 
come  close  to  the  upper  end  of  a  pair  of  vertical 
guides  7  extending  before  the  front  panel  5.  An 
overturning  mechanism  8  executes  the  lifting  of  a 
cassette  4  at  each  operating  cycle,  rotating  it 
through  90°  so  that  said  cassette  engages  in  the 
vertical  guides  7.  The  cassette  4  goes  down  by 
drop  along  the  vertical  guides  7  and  engages  in  a 
positioning  plate  9  coming  in  abutment  on  one  or 
more  stop  pegs  10  which  can  be  retracted  within 
the  front  panel  5.  Following  a  translation  of  the 
positioning  plate  9  in  the  direction  of  the  front  panel 

5,  the  cassette  4  is  then  brought  into  engagement 
relation  with  centering  and  winding  means  oper- 
atively  disposed  in  the  loading  station  2  and  not 
shown  as  known  per  se  and  not  of  importance  to 

5  the  ends  of  the  invention. 
As  viewed  from  Fig.  8.  in  which  a  cassette  of 

the  "VIDEO  8"  format  is  shown  just  as  an  indica- 
tion,  each  cassette  4  is  provided  in  known  manner 
with  a  leader  11  that,  in  a  rest  condition,  extends 

io  before  an  access  opening  4a  formed  in  the  cas- 
sette.  The  leader  11  is  engaged  at  the  respective 
opposite  ends  thereof,  to  a  first  and  a  second 
winding  hubs  11a,  11b  rotatably  engaged  in  the 
cassette  4. 

is  A  protection  door  4b  can  be  associated  with 
the  access  opening  4a  and,  by  means  known  per 
se  and  not  further  described,  it  is  brought  to  an 
open  condition  as  a  result  of  the  engagement  of 
the  cassette  4  in  the  positioning  plate  9  and  by 

20  effect  of  the  translation  of  the  positioning  plate  9 
towards  the  front  panel  5. 

The  foregoing  being  stated,  the  cutting  and 
splicing  unit  1  comprises  extractor  means  arranged 
to  operatively  engage  the  leader  11  in  order  to 

25  bring  it  from  the  previously  mentioned  rest  con- 
dition  to  an  extraction  condition  in  which  it  is  ex- 
tended  before  the  access  opening  4a,  outside  the 
cassette  4.  This  extractor  means  comprises  at  least 
a  first  and  a  second  extractor  pins,  referenced  by 

30  12  and  13  respectively,  mounted  to  respective 
drive  arms  14,  15  pivotally  mounted  to  the  front 
panel  5.  By  respective  actuators  operating  on  the 
drive  arms  14,  15  and  not  shown  as  not  of  impor- 
tance  to  the  ends  of  the  invention,  the  first  and 

35  second  extractor  pins  12,  13  are  movable,  individ- 
ually  and  selectively,  from  a  rest  position  in  which, 
following  the  movement  of  the  positioning  plate  9 
close  to  the  front  panel  5,  they  enter  an  access 
space  4c  formed  in  the  cassette  4  at  the  opening 

40  4a,  to  all  operating  position  in  which  they  project  to 
the  outside  of  the  access  opening  4a  in  order  to 
retain  the  leader  11  in  the  extracted  condition. 

Rotatably  associated  with  at  least  the  first  ex- 
tractor  pin  12  is  an  idler  roller  12a,  for  purposes  to 

45  be  described. 
As  can  be  viewed  from  Fig.  3,  the  leader  11  in 

the  extracted  condition  lends  itself  to  be  engaged 
on  a  first  and  a  second  supporting  surfaces  16a, 
17a  respectively  defined  on  first  supporting  means 

50  consisting  of  a  first  block  16  integral  with  a  support 
frame  18  operatively  mounted  before  the  front  pan- 
el  5  and  second  supporting  means  consisting  of  a 
second  block  17  which,  in  a  first  operating  position, 
is  located  close  to  the  first  block  16  so  that  the 

55  second  supporting  surface  17a  extends  in  align- 
ment  with  the  first  supporting  surface  16a  and  in 
coplanar  relation  therewith. 

5 
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Under  this  situation  the  leader  11  can  be  cut 
by  first  cutting  means  19  which,  as  better  shown  in 
the  following,  acts  according  to  a  trajectory  at  right 
angles  to  the  longitudinal  extension  of  the  leader 
11,  at  a  slot  20  defined  between  the  first  block  16 
and  second  block  17  in  the  first  operating  position. 

Due  to  the  action  of  the  cutting  member  19  the 
leader  11  is  divided  into  a  first  leading  portion  11c, 
connected  to  the  first  winding  hub  11a,  and  a 
trailing  portion  11d,  connected  to  the  second  wind- 
ing  hub  11b. 

The  ends  of  the  leading  and  trailing  portions 
11c,  1  1  d  are  held  on  the  first  and  second  support- 
ing  surfaces  16a  and  17a  respectively  by  effect  of 
a  suction  action  conventionally  produced  through  a 
number  of  holes  16b,  17b  opening  into  said  sur- 
faces. 

The  second  block  17  is  movable  from  the  first 
previously  specified  position  to  a  second  operating 
position  in,  which  it  is  spaced  apart  from  the  first 
block  16.  In  particular,  the  second  block  17  in  the 
second  operating  position  is  located  within  the  ac- 
cess  space  4c  defined  in  the  cassette  4. 

Third  supporting  means  consisting  of  a  third 
block  21  are  also  provided  and  it  has  a  third 
supporting  surface  21a  at  which,  still  by  effect  of 
suction  through  holes  21b  (see  Fig.  6),  one  end 
22a  of  a  magnetic  tape  22  from  a  supply  reel  (not 
shown)  is  retained,  after  passing  through  a  control 
and  count  unit  23  carrying  out  the  measurement  of 
the  amount  of  tape  wound  in  the  cassette  4  being 
processed,  as  well  as  the  adjustment  of  the  rota- 
tional  speed  of  said  reel,  based  on  the  winding 
speed  of  the  tape  22. 

As  diagrammatically  shown  in  Fig.  6,  the  mag- 
netic  tape  22  from  the  control  and  count  unit  23 
advantageously  reaches  the  third  block  21  without 
encountering  any  idler  element  or  any  other  type  of 
hindrance  on  its  way. 

The  third  block  21  is  movable  between  one 
position  in  which,  as  shown  in  Figs.  5,  3  and  4,  it  is 
spaced  apart  from  the  first  block  16,  and  a  second 
position  in  which,  as  shown  in  Figs.  5  and  6,  the 
third  supporting  surface  21a  thereof  is  aligned  in, 
coplanar  relation  in  the  extension  of  the  first  sup- 
porting  surface  16a. 

In  accordance  with  the  present  invention,  the 
second  block  17  and  third  block  21  are  disposed  in 
mutual  superposed  position,  so  that  the  second 
and  third  supporting  surfaces  17a,  21a  are  dis- 
posed  parallelly  to  the  first  supporting  surface  16a 
and  consecutively  offset,  away  from  the  access 
opening  4a,  in  a  direction  parallel  to  the  front  panel 
5  and  substantially  perpendicular  to  the  access 
opening. 

The  second  and  third  blocks  17,  21  are  rigidly 
carried  by  a  slider  24,  slidably  guided  with  respect 
to  the  frame  18  and  movable  parallelly  to  the  front 

panel  5  in  a  direction  perpendicular  to  the  access 
opening  4a  of  the  cassette  4.  The  movement  of  the 
slider  24,  controlled  by  means  consisting  of  a 
changeover  actuator  25  acting  between  the  support 

5  frame  18  and  the  slider,  causes  the  simultaneous 
translation  of  the  second  and  third  blocks  17,  21  to 
the  respective  first  and  second  operating  positions. 

In  accordance  with  another  feature  of  the 
present  invention,  operating  between  the  front  pan- 

io  el  5  or  other  fixed  structure  of  the  loading  machine, 
and  the  frame  18  are  means  consisting  of  at  least 
one  movement  actuator  18a  carrying  out  the  si- 
multaneous  movement  of  the  first,  second  and  third 
blocks  16,  17,  21  between  a  condition  in  which 

is  they  are  close  to  the  access  opening  4a  of  the 
cassette  4  and  the  engagement  of  the  leader  1  1  on 
the  first  and  second  supporting  surfaces  16a,  17a 
occurs,  and  a  condition  in  which  they  are  moved 
away  from  the  access  opening,  for  purposes  to  be 

20  clarified  in  the  following.  It  should  be  pointed  out 
that  for  passing  from  one  of  the  above  conditions 
to  the  other  a  translation  of  the  support  frame  18 
over  some  millimeters  in  a  direction  parallel  to  the 
front  panel  5  and  perpendicular  to  the  access 

25  opening  4a  is  sufficient. 
Also  associated  with  the  unit  1  is  an  adhesive 

tape  supply  unit  generally  denoted  by  26.  This 
supply  unit  26  progressively  unwinds  an  adhesive 
tape  27,  in  known  manner,  from  a  feed  roll  28  and 

30  cut  it  into  pieces  27a  of  predetermined  length  that 
are  supplied,  one  by  one,  to  application  means  29 
that  pick  them  up  from  the  supply  unit  26  and 
apply  them  to  the  junction  area  between  the  mag- 
netic  tape  22  and  leader  11,  as  will  be  better 

35  understood  in  the  following. 
In  greater  detail,  the  supply  unit  26,  in  known 

manner,  comprises  a  stepping  driving  member  30 
that,  at  each  operating  cycle,  causes  a  piece  27a  of 
predetermined  length  of  adhesive  tape  27  to  move 

40  forward  as  far  as  it  projects  from  the  driving  mem- 
ber  itself  so  that  it  can  be  picked  up  by  the 
application  means  29.  Acting  close  to  the  driving 
member  30  is  a  cutting  member  31  carrying  out 
the  slitting  of  the  piece  27a  held  by  the  application 

45  means  29  from  the  adhesive  tape  27. 
In  an  original  manner,  the  adhesive  tape  supply 

unit  26  is  operatively  mounted  before  the  front 
panel  5,  in  front  of  the  loading  station  2.  Under  this 
situation  the  adhesive  tape  roll  28  can  be  reached 

50  very  easily  when  it  is  necessary  to  carry  out  the 
replacement  thereof. 

In  the  embodiment  shown  the  adhesive  tape 
supply  unit  26  is  also  slidably  engaged  on  a  sub- 
stantially  vertical  guide  bar  32,  fastened  to  the  front 

55  panel  5.  A  fluid-operated  cylinder  33  enables  the 
supply  unit  26  to  be  moved  from  an  operating 
condition  in  which  it  is  disposed  substantially  at  the 
same  level  as  the  first  block  16,  to  a  non-use 
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condition  in  which  it  is  raised  with  respect  to  the 
first  block  in  order  to  offer  access  to  a  handling 
member  provided  in  the  loading  machine  and  de- 
signed  to  automatically  cause  the  engagement  of 
the  magnetic  tape  22  to  the  cutting  and  splicing 
unit  1  when  a  new  reel  is  mounted  in  place  of  an 
out-of-use  reel.  Said  handling  member  is  not  shown 
as  not  of  importance  to  the  ends  of  the  present 
invention  and  at  all  events  already  known  from  the 
Italian  Patent  Application  21  ,  224  A/90. 

In,  accordance  with  another  feature  of  the  in- 
vention,  the  application  means  29  comprises  arm 
means  consisting  of  at  least  one  gripper  member 
34  slidably  guided  according  to  a  path  lying  in  a 
plane  substantially  parallel  to  the  respectively 
aligned  supporting  surfaces  16a,  17a,  21a  and 
slightly  spaced  apart  therefrom.  In  other  words,  the 
gripper  member  34  is  movable  in  a  horizontal  di- 
rection,  at  right  angles  to  the  front  panel  5,  through 
an  opening  5  formed  therein.  The  gripper  member 
34  has  the  function  of  retaining  the  cut  away  piece 
27a  of  adhesive  tape  by  a  suction  effect  produced 
in  a  conventional  manner  through  a  hole  opening 
into  the  lower  part  of  the  gripper  member. 

The  gripper  member  34  is  controlled  by  first 
movement  means  consisting  for  example  of  at  least 
one  primary  fluid-operated  actuator  35  operatively 
disposed  behind  the  front  panel  5,  said  means 
moving  it  from  a  rest  position  in  which  it  is  housed 
in  the  opening  5a  and  therefore  retracted  with 
respect  to  the  blocks  16,  17,  21,  to  a  grasping 
position  in  which  it  is  disposed  close  to  the  supply 
unit  26  in  order  to  pick  up  the  adhesive  tape  piece 
27a  projecting  from  the  driving  member  30. 

Advantageously  and  in  an  original  manner,  a 
blade  19a  is  fixedly  and  removably  connected  to 
the  gripper  member  34.  It  projects  downwardly  with 
respect  to  the  gripper  member  and  embodies  the 
above  mentioned  cutting  means  19  designed  to 
operate  between  blocks  16,  17,  21.  The  primary 
fluid-operated  actuator  35  will  operate  the  cutting 
means  19  concurrently  with  the  translation  of  the 
gripper  member  34  from  the  rest  position  to  the 
grasping  position. 

The  gripper  member  34  is  also  submitted  to 
the  action  of  second  movement  means  36  bringing 
it  from  the  rest  position  to  an  application  position 
which  is  included  in  the  stroke  carried  out  by  said 
gripper  member  when  moving  from  the  resat  posi- 
tion  to  the  grasping  position. 

In  the  application  position  the  gripper  member 
34  is  disposed  above  the  blocks  16,  17,  21  mutu- 
ally  in  side  by  side  relation  and  faces  the  support- 
ing  surfaces  16a,  17a,  21a  which  are  aligned  in 
coplanar  relation,  in  order  to  apply  the  piece  27a  of 
adhesive  tape  to  a  junction  area  between  the  mag- 
netic  tape  22  and  the  leader  1  1  . 

In  particular,  the  second  movement  means  36 
comprises  at  least  one  pusher  element  37  consist- 
ing  of  a  bell  crank  pivotally  mounted  behind  the 
front  panel  5  according  to  an  axis  parallel  to  the 

5  extension  plane  thereof.  The  pusher  element  37  is 
movable,  upon  command  of  an  auxiliary  fluid-op- 
erated  actuator  38,  from  a  position  at  which  it  does 
not  interfere  with  the  gripper  member  34  and  the 
translation  of  said  gripper  member  can  take  place 

io  freely  from  its  rest  position  to  its  grasping  position, 
to  an  operating  position  in  which  the  pusher  ele- 
ment  37  acts  on  a  locating  seating  37a  provided  in 
the  gripper  member.  The  action  of  the  pusher 
element  37  on  the  locating  seating  37a  gives  rise 

is  to  the  translation  of  the  gripper  member  34  to  the 
application  position.  The  application  position  taken 
by  the  gripper  member  34  can  be  advantageously 
adjusted  by  a  threaded  element  39  operatively 
engaged  across  the  front  panel  5  and  arranged  to 

20  abut  against  the  pusher  element  37  so  as  to  stop 
the  stroke  thereof  to  the  operating  position. 

Operation  of  the  cutting  and  splicing  unit  de- 
scribed  above  mainly  as  regards  structure,  is  as 
follows. 

25  For  the  sake  of  completeness,  a  start  condition 
is  assumed  at  which,  following  the  replacement  of 
an  out-of-use  supply  reel,  the  magnetic  tape  22 
coming  from  the  new  reel  associated  with  the  load- 
ing  machine  must  be  operatively  engaged  with  the 

30  cutting  and  splicing  unit  1  . 
Under  this  situation,  the  supply  unit  26  is  main- 

tained  to  a  raised  position  in  the  condition  of  non- 
use,  upon  the  action  of  the  fluid-operated  cylinder 
33  and  the  first  and  second  extractor  pins  12,  13 

35  are  maintained  at  the  respective  rest  conditions. 
The  movement  actuator  18a  acting  on  the  frame  18 
keeps  the  blocks  16,  17  and  21  in  a  position 
spaced  apart  from  the  cassette  4  that  may  be 
present  in  the  loading  station  2.  In  addition,  the 

40  second  and  third  blocks  17,  21  are  disposed,  upon 
the  action  of  the  changeover  actuator  25,  in  the 
respective  second  work  positions,  so  that  the  third 
block  21  exhibits  its  supporting  surface  21a  in 
alignment  with  the  supporting  surface  16a  of  the 

45  first  block  16. 
Under  this  condition,  the  above  mentioned  han- 

dling  member  associated  with  the  loading  machine, 
after  picking  up  the  magnetic  tape  22  end  from  the 
supply  reel  and  arranging  the  tape  in  engagement 

50  with  the  control  and  count  unit  23,  shifts  by  rectilin- 
ear  motion  from  the  control  and  count  unit  toward 
the  loading  station  2,  passing  over  the  first  and 
third  blocks  16,  21  that  are  in  mutual  side  by  side 
relation.  The  magnetic  tape  22  is  then  deposited 

55  onto  said  blocks  and  operatively  engaged  to  an 
auxiliary  winding  member  operatively  disposed, 
with  reference  to  the  movement  of  the  handling 
member,  downstream  of  said  blocks. 

7 
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This  auxiliary  winding  member,  not  shown  as 
known  per  se  and  not  of  importance  to  the  ends  of 
the  invention,  is  designed  to  wind  a  predetermined 
amount  (If  refuse  magnetic  tape  before  the  cas- 
sette  loading  cycle  begins.  At  the  end  (If  this 
winding  operation,  after  the  blocks  16,  17,  21  have 
been  raised  to  the  approached  condition  upon  the 
action  of  the  movement  actuator  18a,  the  suction 
effect  at  the  first  and  third  supporting  surfaces  16a, 
21a  is  activated,  which  enables  the  magnetic  tape 
22  to  be  held  on  blocks  16,  21.  The  movement 
actuator  18a  brings  blocks  16,  17,  21  back  to  the 
spaced  apart  condition  and  the  magnetic  tape  22  is 
slit  upon  the  action  of  the  blade  19a,  controlled  by 
the  primary  fluid-operated  actuator  35.  In  known 
manner,  the  magnetic  tape  wound  on  the  auxiliary 
winding  member  will  be  removed  from  the  loading 
station  2  and  therefore  disengaged  from  the  first 
block  16. 

At  this  point,  the  supply  unit  26  is  brought  back 
to  the  operating  condition  and  the  changeover  ac- 
tuator  25  brings  the  second  and  third  blocks  17,  21 
to  the  first  operating  condition  to  start  the  actual 
loading  cycle  of  cassettes  4. 

The  extractor  pins  12,  13  previously  introduced 
into  the  access  space  4c  of  the  cassette  4,  are 
simultaneously  brought  from  the  rest  position  to  the 
operating  position.  The  leader  11  is  therefore  ex- 
tracted  from  the  cassette  access  opening  4a  and 
laid  down  before  the  same  on  the  first  and  second 
blocks  16,  17,  as  shown  in  Fig.  3. 

Concurrently  with  the  extraction  of  the  leader 
11,  operation  of  the  movement  actuator  18a  occurs, 
which  brings  about  the  displacement  of  blocks  16, 
17,  21  to  a  position  close  to  the  access  opening  4a, 
so  that  the  first  and  second  supporting  surfaces 
16a,  17a  initially  spaced  apart  from  the  leader  11, 
come  into  contact  with  said  leader  and  hold  it  by 
effect  of  the  suction  action  produced  through  holes 
16b,  17b. 

The  second  pin  13  is  now  brought  to  the  rest 
position  and  blocks  16,  17,  21  are  lowered  again  so 
that  they  are  moved  apart  from  the  opening  4a,  to 
enable  operation  of  the  gripper  member  34  and 
cutting  means  19. 

Upon  command  of  the  primary  fluid-operated 
actuator  35,  the  gripper  member  34  is  brought  from 
the  rest  postion  to  the  grasping  position,  as  shown 
in  Fig.  4.  During  this  displacement  the  blade  19a 
fastened  at  the  lower  part  thereof  to  the  gripper 
member  34  enters  the  slot  20  defined  between  the 
first  and  second  blocks  16,  17,  causing  the  leader 
11  to  be  severed  into  said  leading  11c  and  trailing 
1  1  d  portions,  respectively  engaged  to  the  first  and 
second  blocks  16,  17. 

In  the  grasping  position  the  gripper  member  34 
is  close  to  the  stepping  driving  member  30  being 
part  of  the  supply  unit  26  and  is  also  located  over 

the  adhesive  tape  piece  27a  projecting  from  the 
driving  member,  as  shown  in  Fig.  2.  This  adhesive 
tape  piece  27a  held  by  effect  of  suction  produced 
through  the  hole  opening  into  the  lower  part  of  the 

5  gripper  member  34,  is  cut  by  the  cutting  member 
31  and  then  carried  by  the  gripper  member  itself 
which  is  brought  back  to  the  rest  position.  At  this 
point  the  changeover  actuator  25  moves  the  sec- 
ond  and  third  blocks  17,  21  to  the  second  operat- 

io  ing  position  so  that  the  third  supporting  surface 
21a,  and  consequently  the  magnetic  tape  end  22a, 
are  brought  into  alignment  with  the  first  supporting 
surface  16a  carrying  the  leading  portion  11c  of 
leader  11,  and  in  coplanar  relation  therewith.  The 

is  trailing  portion  11d,  following  the  lifting  of  the  sec- 
ond  block  17  to  the  second  operating  position, 
forms  a  curve  11e  clearly  shown  in  Figs.  5  and  6. 

Under  this  situation  the  tape  22  is  adapted  to 
be  joined  to  the  leading  portion  11c  of  leader  11. 

20  To  this  end  the  auxiliary  actuator  38  is  operated 
and  through  the  pusher  element  37  it  causes  the 
gripper  member  34  to  move  forward  as  far  as  it 
reaches  the  application  position,  that  is  the  position 
above  the  junction  area  between  the  tape  22  and 

25  leader  1  1  . 
Upon  command  of  the  movement  actuator  18a, 

blocks  16,  17,  21  are  raised  to  the  approached 
condition  so  that  the  junction  area  between  the 
tape  22  and  leading  portion  11c  of  leader  11  is 

30  brought  into  contact  with  the  adhesive  tape  piece 
27a  held  by  the  gripper  member  34,  as  shown  in 
Fig.  5.  The  adhesive  tape  piece  27a  is  then  applied 
to  the  magnetic  tape  22  and  the  leading  portion 
11c  that  will  be  therefore  integrally  joined  to  each 

35  other. 
Blocks  16,  17,  21  are  lowered  again  to  the 

condition  in  which  they  are  spaced  apart  from  the 
access  opening  4a,  as  shown  by  chain  dot  lines  41  , 
42  in  Fig.  5  and  the  gripper  member  34  is  brought 

40  to  the  rest  position  in,  order  to  enable  the  magnetic 
tape  winding  step  to  begin  at  the  inside  of  the 
cassette  4.  In  known  manner,  this  winding  opera- 
tion  is  carried  out  by  setting  in  rotation  the  first 
winding  hub  11a  provided  in  the  cassette  4  and 

45  connected  to  the  leading  portion  11c  of  the  leader 
11  by  a  conventional  hub  provided  in  the  winding 
station  2  and  arranged  in  engagement  with  the 
cassette  winding  hub. 

As  diagrammatically  shown  in  a  clear  manner 
50  in  Fig.  6,  during  the  winding  step,  the  magnetic 

tape  22  coming  from  the  control  and  count  unit  23 
reaches  the  idler  roller  12a  located  on  the  first 
extractor  pin  12  and  kept  in  the  operating  condition, 
without  encountering  any  hindrance  along  its  path. 

55  In  particular,  the  magnetic  tape  22  will  pass  over 
the  first  and  third  blocks  16,  21  without  touching 
them,  as  said  blocks  have  been  moved  away  from 
the  tape  as  they  have  been  shifted  to  the  spaced 
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apart  condition  upon  command  of  the  movement 
actuator  18a.  The  idler  roller  12a  is  therefore  the 
only  idler  element  encountered  by  the  tape  22 
before  entering  the  cassette  4. 

When  the  desired  amount  of  magnetic  tape  22 
has  been  wound  up  in  the  cassette  4,  the  rotation 
of  the  first  winding  hub  11a  is  stopped  and  the 
movement  actuator  18  is  operated  again  in  order  to 
cause,  by  a  reciprocating  motion,  the  displacement 
of  blocks  16,  17,  21  to  the  condition  in  which  they 
are  close  to  the  opening  4a,  and  their  immediate 
return  to  the  spaced  apart  condition.  Following  the 
approaching  of  the  first  and  third  blocks  16,  21  to 
the  tape  22,  the  latter  is  retained  on  the  first  and 
third  supporting  surfaces  16a,  21a  due  to  the  suc- 
tion  effect  produced  at  said  surfaces.  Therefore  the 
primary  actuator  35  is  operated  and  it  causes  the 
gripper  member  34  to  move  from  the  rest  position 
to  the  grasping  position.  Simultaneously,  the  blade 
19a  passes  between  the  first  and  third  blocks  16, 
21  thereby  cutting  the  magnetic  tape  22. 

In  the  same  manner  as  above  described,  a  new 
piece  27a  of  adhesive  tape  will  be  picked  up  by 
the  gripper  member  34  being  brought  back  to  the 
rest  condition.  Then  the  changeover  actuator  25 
brings  the  first  and  third  blocks  17,  21  to  the  first 
operating  position.  In  this  way  the  trailing  portion 
1  1  d  of  leader  11  is  brought  into  alignment  with  the 
end  portion  22b  (Fig.  7)  of  the  magnetic  tape  22 
coming  out  of  the  cassette  4. 

As  shown  in  Fig.  7,  the  auxiliary  actuator  38 
brings  the  gripper  member  34  to  the  application 
position  in  order  to  cause,  following  the  raising  of 
blocks  16,  17,  21  to  the  approached  condition  and 
subsequent  return  of  same  to  the  spaced  apart 
condition,  the  application  of  the  adhesive  tape 
piece  27a  to  the  junction  area  between  the  trailing 
portion  1  1  d  of  the  leader  and  end  portion  22b  of 
the  magnetic  tape  22  located  on  the  first  block  16. 

The  gripper  member  34  is  brought  back  to  the 
rest  position,  and,  as  a  result  of  a  further  rotation 
imparted  to  the  first  or  second  winding  hubs  11a, 
1  1  b  disposed  in  the  cassette  4,  the  end  portion  22b 
of  the  tape  22  and  trailing  portion  1  1  d  of  the  leader 
11  are  wound  within  the  cassette  4  so  that  they 
extend  at  the  access  opening  4a. 

The  cassette  4  can  therefore  be  ejected  from 
the  loading  station  2,  following  the  displacement  of 
the  positioning  plate  9  away  from  the  front  panel  5. 
For  example,  the  completely  loaded  cassette  can 
be  dropped  onto  a  chute  90  guiding  it  to  a  con- 
veyor  belt,  not  shown,  disposed  at  the  base  of  the 
loading  machine. 

The  positioning  plate  9  thus  lends  itself  to 
receive  into  engagement  a  new  cassette  4  to  be 
loaded,  so  that  a  new  operating  cycle  begins. 

The  present  invention  attains  the  intended  pur- 
poses. 

The  cutting  and  splicing  unit  in  question  lends 
itself  to  operate  in  a  satisfactory  manner  even  when 
the  leader  provided  in  the  cassettes  is  of  very 
reduced  length.  In  the  connection  it  should  be 

5  noted  that  in  the  accompanying  drawings  both  the 
length  of  the  leader  and  distance  between  the 
blocks  have  been  intentionally  enlarged  for  the 
sake  of  clarity  but,  in  practice,  all  members  present 
in  the  device  can  operate  in  a  space  occupying  a 

io  few  cm3  adjacent  the  cassette  access  opening. 
In  addition,  still  by  virtue  of  the  mutual  dis- 

placement  and  operational  concept  of  the  blocks 
designed  to  support  the  tape  and  leader,  the  inven- 
tion  eliminates  any  idler  element  or  other  element 

is  in  contact  with  the  magnetic  tape  entering  the 
cassette.  The  magnetic  tape  in  fact  reaches  the 
only  idler  roller  12a  through  a  perfectly  rectilinear 
path  starting  from  the  control  and  count  unit  23. 

Furthermore,  the  positioning  of  the  adhesive 
20  tape  supply  unit  located  before  the  front  panel 

makes  the  replacement  of  the  out-of-use  adhesive 
tape  roll  very  easy.  This  aspect  too  is  particularly 
advantageous,  above  all  if  the  high  degree  of  auto- 
mation  presently  attained  by  the  loading  machines 

25  for  which  the  splicing  unit  has  been  conceived,  is 
taken  into  account. 

It  is  also  to  be  noted  that  the  association  of  the 
cutting  means  19  with  the  gripper  member  34 
represents  an  important  improvement  in  terms  of 

30  structural  simplification  of  the  cutting  and  splicing 
unit,  and  on  the  other  hand  enables  time  necessary 
to  carry  out  the  operating  cycle  by  the  splicing  unit 
to  be  remarkably  reduced. 

Obviously  modifications  and  variations  may  be 
35  made  to  the  invention  as  conceived,  all  of  them 

falling  within  the  scope  of  the  inventive  idea. 

Claims 

40  1.  A  cutting  and  splicing  unit  for  automatic  cas- 
sette  loading  machines  operating  at  a  loading 
station  (2)  provided  with  guide  and  positioning 
means  (3)  arranged  to  engage  an  empty  tape 
cassette  (4)  at  each  operating  cycle  and  hold  it 

45  to  a  predetermined  positioning  before  a  front 
panel  (5)  of  said  loading  machine,  as  well  as 
winding  means  for  winding  a  predetermined 
amount  of  magnetic  tape  (22)  into  the  cassette 
(4)  held  by  said  guide  and  positioning  means 

50  (3),  said  cutting  and  splicing  unit  (1)  compris- 
ing: 

-  extractor  means  (12,  13)  arranged  to  op- 
eratively  engage  a  leader  (11)  having  its 
ends  engaged  to  a  first  (11a)  and  a  sec- 

55  ond  (11b)  winding  hubs  respectively,  be- 
ing  part  of  the  cassette  (4),  in  order  to 
bring  it  from  a  rest  condition  in  which  it 
extends  along  an  access  opening  (4a) 

9 



17 EP  0  567  718  A2 18 

provided  in  the  cassette  (4),  to  an  extrac- 
tion  condition  in  which  it  is  extended 
before  said  access  opening  (4a),  outside 
the  cassette; 

-  cutting  means  (19)  for  severing  the  lead- 
er  (11)  in  the  extracted  condition  into  a 
leading  portion  (11c)  connected  to  the 
first  winding  hub  (11a),  and  a  trailing 
portion  (1  1  d)  connected  to  the  second 
winding  hub  (11b); 

-  a  first  block  (16)  disposed  before  the 
front  panel  (5)  and  arranged  to  hold  the 
leading  portion  (11c)  of  the  leader  (11) 
on  a  first  supporting  surface  (16a); 

-  a  second  block  (17)  disposed  before  the 
front  panel  (5)  and  arranged  to  hold  the 
trailing  portion  (1  1  d)  of  the  leader  (11)  on 
a  second  supporting  surface  (17a),  said 
second  block  (17)  being  movable  be- 
tween  a  first  position  in  which  the  second 
supporting  surface  (17a)  is  aligned  sub- 
stantially  in  the  extension  of  the  first  sup- 
porting  surface  (16a),  in  coplanar  relation 
therewith,  and  a  second  position  in  which 
the  second  block  (17)  is  spaced  apart 
from  the  first  block  (16); 

-  a  third  block  (21)  disposed  before  the 
front  panel  (5)  and  arranged  to  hold  an 
end  (22a)  of  a  magnetic  tape  (22)  from  a 
supply  reel  on  a  third  supporting  surface 
(21a),  said  third  block  (21)  being  mov- 
able  between  one  position  in  which  it  is 
spaced  apart  from  the  first  block  (16)  and 
a  second  position  in  which  the  third  sup- 
porting  surface  (21a)  is  substantially 
aligned  in  the  extension  of  the  first  sup- 
porting  surface  (16a)  in  coplanar  relation 
therewith; 

-  an  adhesive  tape  supply  unit  (26)  ar- 
ranged  to  supply  and  cut  an  adhesive 
tape  (27)  into  pieces  (27a)  of  predeter- 
mined  length; 

-  adhesive  tape  applying  means  (29)  for 
individually  picking  up  the  pieces  (27a) 
of  adhesive  tape  (27)  supplied  by  the 
supply  unit  (26)  and  apply  them  onto  a 
junction  area  between  the  magnetic  tape 
(27)  and  the  leader  (11),  at  said  blocks 
(16,  17,  21),  characterized  in  that  it  fur- 
ther  comprises: 

-  a  slider  (24)  rigidly  carrying  said  second 
and  third  blocks  (17,  21),  said  blocks 
exhibiting  the  second  and  third  support- 
ing  surfaces  (17a,  21a)  disposed  paral- 
lelly  to  the  first  supporting  surface  (16a) 
and  consecutively  offset  away  from  said 
access  opening  (4a)  in  a  direction  par- 
allel  to  the  front  panel  (5)  and  substan- 

tially  perpendicular  to  the  access  open- 
ing  (4a); 

-  a  support  frame  (18)  slidably  engaging 
the  slider  (24)  in  a  direction  substantially 

5  perpendicular  to  the  cassette  access 
opening  (4a); 

-  a  changeover  actuator  (25)  acting  be- 
tween  the  support  frame  (18)  and  the 
slider  (24)  in  order  to  carry  out  the  dis- 

io  placement,  through  said  slider,  of  the 
second  and  third  blocks  (17,  21)  between 
the  respective  first  and  second  positions. 

2.  A  unit  according  to  claim  1,  characterized  in 
is  that  it  further  comprises  a  movement  actuator 

(18a)  operating  between  a  fixed  structure  (5)  of 
the  loading  machine  and  said  support  frame 
(18)  to  simultaneously  shift  the  first  (16),  sec- 
ond  (17)  and  third  (21)  blocks  between  a  con- 

20  dition  in  which  they  are  close  to  the  cassette 
access  opening  (4a)  and  the  engagement  of 
the  leader  (11)  on  said  first  and  second  sup- 
porting  surfaces  (16a,  17a)  takes  place,  and  a 
condition  in  which  they  are  spaced  apart  from 

25  said  access  opening  and  the  magnetic  tape 
(22)  being  wound  into  the  cassette  (4)  is 
spaced  apart  from  said  third  and  first  support- 
ing  surfaces  (21a,16a). 

30  3.  A  unit  according  to  claim  1,  characterized  in 
that  said  extractor  means  comprises  at  least  a 
first  (12)  and  a  second  (13)  extractor  pins 
invidivually  and  selectively  movable  from  a  rest 
position  in  which  they  are  housed  in  an  access 

35  space  (4c)  formed  along  said  access  opening 
(4a),  to  an  operating  position  in  which  they 
project  to  the  outside  of  the  access  opening 
(4a)  in  order  to  hold  the  leader  (11)  in  the 
extracted  condition. 

40 
4.  A  unit  according  to  claim  3,  characterized  in 

that  rotatably  associated  with  said  first  extrac- 
tor  pin  (12)  arranged  to  engage  the  leading 
portion  (11c)  of  the  leader  (11),  is  an  idler 

45  roller  (12a)  designed  to  guide  the  magnetic 
tape  (22)  towards  the  inside  of  the  cassette  (4) 
being  loaded. 

5.  A  unit  according  to  claim  1,  characterized  in 
50  that  said  application  means  (29)  comprises: 

-  at  least  one  gripper  member  (34)  ar- 
ranged  to  removably  engage  the  piece 
(27a)  of  adhesive  tape  (27)  supplied  from 
the  supply  unit  (26),  said  gripper  mem- 

55  ber  (34)  being  slidably  guided  in  a  path 
lying  in  a  plane  substantially  parallel  to 
and  slightly  spaced  apart  from  said  sup- 
porting  surfaces  (16a,  17a,  21a)  aligned 
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in  coplanar  relation; 
-  first  movement  means  (35)  operating  on 

the  gripper  member  (34)  for  shifting  it 
from  a  rest  position  in  which  it  is  re- 
tracted  with  respect  to  said  blocks  (16, 
17,  21),  and  a  grasping  position  in  which 
it  is  disposed  close  to  the  supply  unit 
(26)  for  picking  up  said  piece  (27a)  of 
adhesive  tape  (27); 

-  second  movement  means  (36)  operating 
on  the  gripper  member  (34)  for  bringing 
it  from  said  rest  position  to  an  application 
position  in  which  said  gripper  member 
(34)  faces  said  supporting  surfaces  (16a, 
17a,  21a)  aligned  in  coplanar  relation,  in 
order  to  apply  the  piece  (27a)  of  adhe- 
sive  tape  (27)  to  a  junction  area  between 
said  magnetic  tape  (22)  and  leader  (11). 

6.  A  unit  according  to  claim  5,  characterized  in 
that  said  adhesive  tape  supply  unit  (26)  is 
mounted  before  the  loading  machine  front  pan- 
el  (5),  said  application  position  being  included 
in  the  stroke  travelled  by  the  gripper  member 
(34)  when  shifting  between  the  rest  position 
and  the  grasping  position. 

7.  A  unit  according  to  claim  6,  characterized  in 
that  said  first  movement  means  comprises  at 
least  one  primary  fluid-operated  actuator  (35) 
operatively  disposed  behind  the  front  panel 
(5). 

8.  A  unit  according  to  claim  6,  characterized  in 
that  said  second  movement  means  (36)  com- 
prises  at  least  one  pusher  element  (37)  mov- 
able,  upon  command  of  an  auxiliary  fluid-op- 
erated  actuator  (38)  from  a  position  in  which  it 
does  not  interfere  with  the  gripper  member 
(34)  to  an  operating  position  in  which  it  acts  on 
a  locating  seating  (37a)  carried  by  the  gripper 
member  (34)  in  order  to  bring  it  to  the  applica- 
tion  position. 

9.  A  unit  according  to  claim  8,  characterized  in 
that  it  further  comprises  at  least  one  threaded 
adjustment  element  (39)  operatively  engaged 
across  the  front  panel  (5)  and  arranged  to  act 
in  abutment  against  the  pusher  element  (37)  in 
order  to  stop  the  stroke  thereof  to  the  operat- 
ing  position. 

10.  A  unit  according  to  claim  2,  characterized  in 
that  said  application  means  (29)  comprises: 

-  at  least  one  gripper  member  (34)  ar- 
ranged  to  removably  engage  the  adhe- 
sive  tape  piece  (27a)  supplied  from  the 
supply  unit  (26),  said  gripper  member 

(34)  being  slidably  guided  on  a  path  ly- 
ing  in  a  plane  substantially  parallel  to  and 
slightly  spaced  apart  from  said  support- 
ing  surfaces  (16a,17a,21a)  aligned  in 

5  coplanar  relation; 
-  first  movement  means  (35)  operating  on 

the  gripper  member  (34)  in  order  to  shift 
it  between  a  rest  position  in  which  it  is 
retracted  with  respect  to  said  blocks  (16, 

io  17,  21)  and  a  grasping  position  in  which 
it  is  located  close  to  the  supply  unit  (26) 
for  picking  up  said  adhesive  tape  piece 
(27a); 

-  second  movement  means  (36)  operating 
is  on  the  gripper  member  (34)  for  bringing 

it  from  said  rest  position  to  an  application 
position  in  which  said  gripper  member 
(34)  faces  said  supporting  surfaces  (16a, 
17a,  21a)  aligned  in  mutual  coplanar  rela- 

20  tion,  in  order  to  apply  the  adhesive  tape 
piece  (27a)  to  a  junction  area  between 
said  magnetic  tape  (22)  and  leader  (11), 
following  the  movement  of  said  blocks 
(16,  17,  21)  from  the  spaced  apart  con- 

25  dition  to  the  approached  condition  with 
respect  to  the  cassette  access  opening 
(4a). 

11.  A  unit  according  to  claim  6,  characterized  in 
30  that  said  cutting  means  (19)  comprises  at  least 

one  blade  (19a)  fastened  to  the  gripper  mem- 
ber  (34)  and  arranged  to  pass  between  the 
mutually  approached  blocks  (16,17,  21)  when 
the  gripper  moves  between  the  rest  and  grasp- 

35  ing  positions. 

12.  A  unit  according  to  claim  1,  characterized  in 
that  said  adhesive  tape  supply  unit  (26)  located 
before  the  front  panel  (5)  is  movable  between 

40  a  use  position  in  which  it  is  disposed  substan- 
tially  at  the  same  level  as  the  first  block  (16) 
and  a  non-use  position  in  which  it  is  raised 
from  the  first  block. 

45  13.  A  cutting  and  splicing  unit  for  splicing  tape 
comprising: 

-  first  tape  support  means  (16); 
-  second  and  third  tape  support  means 

(17,  21)  fixed  relative  to  one  another  and 
50  extending  substantially  parallel  to  one  an- 

other  so  that  said  first,  second  and  third 
tape  support  means  (16,  17,  21)  reside  in 
a  common  plane; 

-  means  (25)  for  imparting  relative  re- 
55  cipocal  movement  between  said  first 

tape  support  means  (16)  on  the  one  hand 
and  said  second  and  third  tape  support 
means  (17,  21)  on  the  other  and;  and 

11 
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-  means  (18a)  for  simultaneously  imparting 
movement  to  said  first,  second  and  third 
tape  support  means  (16,  17,  21)  to  bring 
said  first  and  second  tape  support  means 
(16,  17)  or  said  first  and  third  tape  sup-  5 
port  means  (16,  21),  respectively,  into 
engagement  with  splicing  tape  applicator 
means  (29)  to  thereby  affix  splicing  tape 
to  pieces  of  tape  (22a,  22b,  11c,  11d) 
supported  on  said  first  and  second  tape  10 
support  means  (16,  17)  or  said  first  and 
third  tape  support  means  (16,  21). 

A  method  of  loading  tape  into  a  cassette  com- 
prising  the  following  steps:  is 

-  engaging  an  use  tape  (22)  on  a  third  tape 
support  block  (21); 

-  extracting  a  leader  tape  (11)  from  a  cas- 
sette  (4); 

-  engaging  said  extracted  leader  tape  (11)  20 
on  a  first  and  a  third  support  blocks  (17, 
21); 

-  slitting  said  extracted  leader  tape  (11) 
between  said  first  and  second  support 
block  (16,  17);  25 

-  shifting  said  second  and  third  support 
blocks  (17,  21)  to  align  said  use  tape  (22) 
on  said  third  support  block  (21)  with 
leader  tape  (11)  on  said  first  support 
block  (16);  30 

-  moving  said  first,  second  and  third  sup- 
port  blocks  (16,  17,  21)  from  a  removing 
condition  to  an  approaching  condition  to 
the  cassette  (4)  to  bring  said  aligned  use 
tape  (22)  and  leader  tape  (11)  into  en-  35 
gagement  with  tape  applicator  means 
(29)  to  affix  a  piece  of  splicing  tape  (27a) 
joining  said  use  tape  (22)  and  leader 
tape  (11); 

-  moving  said  first,  second  and  third  sup-  40 
port  blocks  (16,  17,  21)  from  an  ap- 
proaching  condition  to  a  removing  con- 
dition  from  the  cassette  (4); 

-  winding  use  tape  (22)  into  the  cassette 
(4);  45 

-  slitting  said  use  tape  (22)  between  said 
first  and  third  support  blocks  (16,  21); 

-  shifting  said  second  and  third  support 
blocks  (17,  21)  to  align  the  use  tape  (22) 
on  said  first  support  block  (16)  with  the  50 
leader  tape  (11)  on  said  second  support 
block  (17); 

-  moving  said  first,  second  and  third  sup- 
port  blocks  (16,  17,  21)  from  a  removing 
condition  to  an  approaching  condition  to  55 
the  cassette  (4)  to  bring  the  aligned  use 
tape  (22)  and  leader  tape  (11)  into  en- 
gagement  with  said  tape  applicator 

means  (29)  to  affix  a  piece  of  splicing 
tape  (27a)  joining  the  use  tape  (22)  and 
leader  tape  (11);  and 

-  moving  said  first,  second  and  third  sup- 
port  blocks  (16,  17,  21)  from  an  ap- 
proaching  condition  to  a  removing  con- 
dition  from  the  cassette  (4). 

15.  A  method  according  to  claim  14  comprising 
the  additional  steps  of: 

-  shifting  said  first,  second  and  third  sup- 
port  blocks  (16,  17,  21)  from  said  remov- 
ing  condition  to  said  approaching  con- 
dition  to  the  cassette  (4)  to  engage  the 
extracted  leader  tape  (11)  on  said  first 
and  second  support  blocks  (16,  17);  and 

-  shifting  said  first,  second  and  third  sup- 
port  blocks  (16,  17,  21)  from  said  ap- 
proaching  condition  to  said  removing 
condition  from  the  cassette  (4). 

16.  A  method  according  to  claim  14  comprising 
the  additional  steps  of: 

-  moving  said  tape  applicator  means  (29) 
from  a  rest  condition  to  an  extraction 
condition; 

-  cutting  a  piece  of  splicing  tape  (27a)  fed 
by  splicing  tape  feed  means  (26); 

-  engaging  said  cut  piece  of  splicing  tape 
(27a)  on  said  tape  applicator  means  (29); 

-  moving  said  tape  applicator  means  (29) 
from  said  extraction  condition  to  said  rest 
condition; 

-  moving  said  tape  applicator  means  (29) 
to  an  applicator  condition  in  which  it  is 
engaged  by  said  first  and  third  support 
blocks  (16,  21)  carrying  aligned  use  tape 
(22)  and  leader  tape  (11)  to  apply  said 
cut  piece  of  splicing  tape  (27a)  thereby 
joining  said  use  tape  (22)  and  leader 
tape  (11). 

17.  A  method  according  to  claim  16  comprising 
the  additional  steps  of: 

-  moving  said  tape  applicator  means  (29) 
from  a  rest  condition  to  an  extraction 
condition; 

-  cutting  a  piece  of  splicing  tape  (27a)  fed 
by  splicing  tape  feed  means  (26); 

-  engaging  said  cut  piece  of  splicing  tape 
(27a)  on  said  tape  applicator  means  (29); 

-  moving  said  tape  applicator  means  (29) 
from  said  extraction  condition  to  said  rest 
condition; 

-  moving  said  tape  applicator  means  (29) 
to  an  applicator  condition  in  which  it  is 
engaged  by  said  firts  and  second  sup- 
port  blocks  (16,  17)  carrying  aligned  use 
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tape  (22)  and  leader  tape  (11)  to  apply 
said  cut  piece  of  splicing  tape  (27a) 
thereby  joining  said  use  tape  (22)  and 
leader  tape  (11). 

on  aligned  tape  support  means  (16,  17,  21)  as 
said  arm  means  (29)  moves  from  said  rest 
condition  to  said  splicing  tape  (27a)  pick-up 
condition. 

A  method  according  to  claim  14,  wherein  the 
shifting  of  said  second  and  third  support 
blocks  (17,  21)  and  the  moving  of  said  first, 
second  an  third  blocks  (16,  17,  21)  occur  along 
a  common  plane.  10 

19.  A  method  according  to  claim  18,  wherein  said 
common  plane  is  a  vertical  plane  along  the 
face  of  a  machine  (5)  with  which  said  support 
blocks  (16,  17,  21)  are  operatively  associated.  is 

20.  A  cutting  and  splicing  unit  for  splicing  tape 
comprising: 

-  first,  second  and  third  tape  support 
means  (16,  17,  21);  20 

-  arm  means  (29)  operatively  interacting 
with  said  first,  second  and  third  tape  sup- 
port  means  (16,  17,  21),  wherein  said 
arm  means  (29)  is  movable  between  a 
rest  condition,  a  splicing  tape  pick-up  25 
condition  and  a  splicing  tape  (27a)  ap- 
plication  condition; 

-  means  (25)  for  moving  said  second  and 
third  tape  support  means  (17,  21)  relative 
to  said  first  tape  support  means  (16)  be-  30 
tween  a  first  condition  in  which  said  sec- 
ond  tape  support  means  (17)  is  aligned 
with  said  first  tape  support  means  (16) 
and  a  second  condition  in  which  said 
third  tape  support  means  (21)  is  aligned  35 
with  said  first  tape  support  means  (16); 

-  means  (18a)  for  shifting  said  first,  second 
and  third  tape  suport  means  (16,  17,  21) 
between  a  first  condition  an  a  second 
condition,  such  that  said  first  and  third  40 
tape  support  means  (16,  21)  or  said  first 
and  second  tape  support  means  (16,  17) 
engage  said  aim  means  (29)  in  its  splic- 
ing  tape  (27a)  application  condition  to 
apply  splicing  tape  (27a),  picked  up  by  45 
said  arm  means  (29)  in  said  splicing  tape 
(27a)  pick-up  condition,  to  join  tape  sup- 
ported  on  aligned  tape  support  means. 

21.  A  cutting  and  splicing  unit  according  to  claim  so 
20,  wherein  said  arm  means  (29)  comprises 
vacuum  head  means  (34)  for  holding  the  splic- 
ing  tape  (27a)  picked  up  in  said  second  splic- 
ing  tape  (27a)  pick-up  condition. 

55 
22.  A  cutting  and  splicing  unit  according  to  claim 

20,  wherein  said  arm  means  (29)  comprises 
cutting  means  (19)  for  cutting  tape  supported 
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