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©  The  present  invention  relates  to  a  circular  knit- 
ting  machine  with  stitch  retention  sinkers  that  com- 
prises  a  plurality  of  needles  (2),  which  are  accom- 
modated  in  slots  (3)  formed  in  at  least  one  needle 
supporting  element  (4)  and  are  controllably  movable 
along  the  longitudinal  extension  of  the  corresponding 
slot  (3)  from  an  extracted  position,  in  which  the  tip 
(2a)  of  the  needles  (2)  protrudes  from  a  longitudinal 
end  of  the  corresponding  slot  (3)  to  engage  at  least 
one  thread  (5)  fed  by  a  thread  guide  (6),  to  a 
retracted  position,  in  which  the  tip  of  the  needles  is 
retracted  into  the  corresponding  slot  (3)  so  as  to 
form  a  loop  of  knitting  (10)  with  the  engaged  thread 
(5),  and  vice  versa.  The  machine  comprises  multiple 
sinkers  (11)  that  are  arranged  alternately  between 
the  needles  (2)  and  are  each  arranged  laterally  with 
respect  to  a  needle  (2).  The  end  of  each  one  of  the 
sinkers  that  is  located  proximate  to  the  longitudinal 
end  of  the  corresponding  slot  (3)  from  which  the  tip 
(2a)  of  the  corresponding  needle  (2)  protrudes  to 
engage  the  thread  (5)  is  provided  with  a  beak  (11a) 
that  is  directed  towards  the  bottom  of  the  slot  (3). 
Each  sinker  is  individually  oscillatable,  by  virtue  of 
the  action  of  actuation  means  (15,16),  on  a  plane 
that  is  substantially  at  right  angles  to  the  bottom  of 
the  corresponding  slot  (3)  to  move  its  beak  from  a 
retention  position,  in  which  the  beak  (11a)  engages 
the  knitting  (10)  formed  by  the  corresponding  needle 
(2),  to  a  release  position,  in  which  the  beak  (11a)  is 
disengaged  from  the  knitting  (10),  and  vice  versa. 
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The  present  invention  relates  to  a  circular  knit- 
ting  machine  with  knitting  retention  sinkers. 

Circular  knitting  machines  with  two  needle 
holders,  that  is  to  say,  machines  having  a  needle 
cylinder  and  a  plate  that  is  arranged  above  the 
needle  cylinder  and  coaxially  thereto  and  is  also 
provided  with  needles  interleaved  between  the  nee- 
dles  carried  by  the  cylinder,  are  known.  In  these 
machines,  the  knitting  is  generally  produced  by 
using  both  needle  holders  of  the  machine  so  that 
the  needles  of  the  cylinder  cooperate  with  the 
needles  of  the  plate  in  forming  the  knitting. 

In  some  particular  kinds  of  production,  the  knit- 
ting  is  formed  by  using  only  the  cylinder  needles 
while  the  needles  of  the  plate  retain  the  last  formed 
row  of  knitting.  In  this  case,  the  traction  that  is 
usually  applied  to  the  already-formed  knitting  by 
means  of  appropriate  devices  is  discharged  exclu- 
sively  onto  the  row  retained  by  the  needles  of  the 
plate,  while  the  needles  of  the  cylinder  continue  to 
knit,  producing  an  excess  of  knitting  on  which  the 
traction  is  practically  ineffective.  In  these  kinds  of 
production,  the  resulting  excess  knitting  can  easily 
overflow  and  escape  from  the  tip  of  the  needles  of 
the  cylinder  during  the  formation  of  the  stitch, 
causing  the  loss  of  stitches  and  therefore  leading 
to  the  formation  of  a  product  to  be  rejected. 

In  order  to  solve  this  problem,  in  some  circular 
knitting  machines  there  are  sinkers  that  are  placed 
in  the  same  slots  of  the  cylinder  that  accommodate 
the  needles.  Said  sinkers  are  controllably  slideable, 
along  a  direction  that  is  parallel  to  the  direction 
along  which  the  needles  of  the  cylinder  are  ac- 
tuated;  said  sinkers  act,  with  their  tip  or  beak,  on 
the  formed  knitting  loops  to  prevent  the  loops  that 
are  being  formed  from  disengaging  from  the  nee- 
dles.  However,  these  sinkers  act  predominantly  on 
the  knitting  loops  retained  by  the  needles  of  the 
plate,  and  although  they  improve  the  situation,  they 
do  not  fully  solve  the  problem,  since  they  are 
unable  to  avoid,  with  acceptable  reliability,  the  loss 
of  stitches  in  the  knitting  that  is  being  formed. 

Other  anomalies  in  the  formation  of  the  knitting 
can  occur  in  currently  commercially  available  ma- 
chines  during  the  knitting  commonly  known  as 
transfer  knitting,  in  which  no  new  loops  are  formed 
but  one  loop  is  simply  transferred  from  a  needle  of 
one  needle  holder  to  a  needle  of  the  opposite 
needle  holder.  This  operation  can  be  performed  by 
making  the  needles  that  cast  off  the  loops  protrude 
from  the  corresponding  needle  holder  until  their 
part,  known  as  lifting  shoulder,  that  is  provided  to 
raise  the  loop  reaches  a  position  that  allows  the 
corresponding  needle  of  the  other  needle  holder  to 
enter  a  spring-loaded  element  located  on  one  side 
of  the  casting-off  needle  and  to  engage  the  loop 
with  a  subsequent  movement.  This  operation  can 
be  performed  by  selecting  the  needles  that  must 

cast  off  the  loops  but  not  necessarily  those  that 
must  engage  them.  During  normal  knitting,  the  en- 
gaging  needles  in  fact  already  perform  a  move- 
ment  that  is  capable  of  engaging  the  loop,  provided 

5  that  said  loop  is  carried  by  the  casting-off  needle 
into  a  position  in  which  said  loop  is  engageable. 
However,  since  the  casting-off  needles  are  extract- 
ed  from  the  corresponding  needle  holder  beyond 
the  normal  knitting  level  in  order  to  ensure  that  the 

io  loop  is  engaged  by  the  needles  that  must  engage 
it,  said  casting-off  needles  also  drag  towards  the 
opposite  needle  holder  the  adjacent  knitting,  which 
must  not  be  transferred.  During  this  step,  if  all  the 
needles  of  the  opposite  needle  holder  are  made  to 

75  protrude,  they  haphazardly  also  engage  loops  that 
should  not  be  transferred,  thus  causing  abnormal 
knitting. 

A  principal  aim  of  the  present  invention  is  to 
solve  the  problems  described  above  by  providing  a 

20  circular  knitting  machine  with  knitting  retention 
sinkers  that  is  capable  of  reliably  avoiding  the 
occurrence  of  anomalies  in  the  formation  of  the 
stitches  of  knitting. 

Within  the  scope  of  this  aim,  an  object  of  the 
25  invention  is  to  provide  a  circular  knitting  machine 

with  knitting  retention  sinkers  that  is  capable  of 
avoiding  the  accidental  escape  of  loops  from  the 
tip  of  the  active  needles,  so  as  to  safely  prevent 
loss  of  stitches  in  the  knitting  being  formed. 

30  Another  object  of  the  invention  is  to  provide  a 
circular  knitting  machine  with  stitch  retention  sink- 
ers  that  are  simple  to  produce  and  can  be  installed 
in  the  machine  simply  and  rapidly. 

Another  object  of  the  invention  is  to  provide  a 
35  machine  with  stitch  retention  sinkers  that  are  highly 

efficient  in  operation  both  with  elastic  threads  and 
with  very  rigid  threads. 

This  aim,  these  objects,  and  others  which  will 
become  apparent  hereinafter  are  achieved  by  a 

40  circular  knitting  machine  with  stitch  retention  sink- 
ers  that  comprises:  a  plurality  of  needles,  which  are 
accommodated  in  slots  formed  in  at  least  one 
needle  supporting  element  and  controllably  mov- 
able  along  the  longitudinal  extension  of  the  cor- 

45  responding  slot  from  an  extracted  position,  in  which 
the  tip  of  said  needles  protrudes  from  a  longitudinal 
end  of  the  corresponding  slot  to  engage  at  least 
one  thread  fed  by  a  thread  guide,  to  a  retracted 
position,  in  which  the  tip  of  said  needles  is  re- 

50  tracted  into  the  corresponding  slot  so  as  to  form  a 
loop  of  knitting  with  the  engaged  thread,  and  vice 
versa;  and  a  plurality  of  sinkers  that  are  arranged 
alternately  between  said  needles  and  are  each 
arranged  laterally  with  respect  to  a  needle;  said 

55  machine  being  characterized  in  that  the  end  of 
each  one  of  said  sinkers  that  is  located  proximate 
to  the  longitudinal  end  of  the  corresponding  slot 
from  which  the  tip  of  the  corresponding  needle 
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protrudes  to  engage  the  thread  is  provided  with  a 
beak  that  is  directed  towards  the  bottom  of  said 
slot,  each  one  of  said  sinkers  being  oscillatable 
individually,  by  virtue  of  the  action  of  actuation 
means,  on  a  plane  that  is  substantially  at  right 
angles  to  the  bottom  of  the  corresponding  slot  to 
move  its  beak  from  a  retention  position,  in  which 
said  beak  engages  the  knitting  formed  by  the  cor- 
responding  needle,  to  a  release  position,  in  which 
said  beak  is  disengaged  from  the  knitting,  and  vice 
versa. 

Further  characteristics  and  advantages  of  the 
invention  will  become  apparent  from  the  following 
detailed  description  of  a  preferred  but  not  exclusive 
embodiment  of  the  machine  according  to  the  in- 
vention,  illustrated  only  by  way  of  non-limitative 
example  in  the  accompanying  drawings,  wherein: 

figure  1  is  a  schematic  sectional  view  of  the 
portion  of  a  circular  knitting  machine  with  two 
needle  holders,  proximate  to  the  region  where 
the  needles  knit,  during  the  completion  of  the 
retraction  of  the  needles; 
figure  2  is  a  schematic  lateral  elevation  view  of 
one  of  the  retention  sinkers  and  of  the  elements 
for  actuating  it; 
figure  3  is  a  view,  similar  to  figure  1,  of  the 
knitting  machine  with  the  retention  sinker  during 
its  transfer  from  the  release  position  to  the  re- 
tention  position; 
figure  4  is  a  view,  similar  to  figures  1  and  3,  of 
the  knitting  machine  with  the  retention  sinker  in 
the  retention  position  as  the  corresponding  nee- 
dle  engages  the  thread; 
figure  5  is  a  schematic  plan  view  of  the  means 
for  actuating  the  retention  sinkers  of  the  ma- 
chine  according  to  the  invention; 
figures  6  to  9  are  schematic  views  of  the  assem- 
bly  of  one  of  the  retention  sinkers  in  the  needle 
supporting  element  of  one  needle  holder  of  the 
machine; 
figure  10  is  a  schematic  lateral  elevation  view  of 
the  machine,  illustrating  the  operation  of  the 
retention  sinkers  according  to  the  invention; 
figure  1  1  is  a  sectional  view,  similar  to  figure  4, 
of  the  action  of  the  retention  sinkers  during  the 
transfer  of  a  loop  from  one  needle  holder  to  the 
other; 
figure  12  is  a  view,  similar  to  figure  10,  of  the 
operating  condition  of  figure  1  1  . 
With  reference  to  the  above  figures,  the  ma- 

chine  according  to  the  invention,  generally  des- 
ignated  by  the  reference  numeral  1,  comprises,  in 
a  per  se  known  manner,  a  plurality  of  needles  2 
that  are  accommodated  in  slots  3  formed  in  a 
needle  supporting  element  4  that  can  be  con- 
stituted  by  the  needle  cylinder,  as  shown,  or  by  the 
plate. 

The  needles  2  have,  in  a  known  manner,  a 
heel,  not  shown  for  the  sake  of  simplicity,  that 
protrudes  from  the  corresponding  slot  transversely 
to  the  longitudinal  extension  of  said  slot  and  en- 

5  gages  in  paths  formed  by  a  set  of  cams  that  face 
the  needle  supporting  element. 

Each  needle,  by  engaging  with  its  heel  in  the 
paths  formed  by  the  set  of  cams,  due  to  the 
movement  of  said  set  of  cams  with  respect  to  the 

io  needle  supporting  element  transversely  to  the  lon- 
gitudinal  extension  of  the  slots  3,  is  moved  from  an 
extracted  position,  in  which  its  tip  2a  protrudes 
from  a  longitudinal  end  of  the  corresponding  slot  3 
to  engage  a  thread  5  fed  by  an  appropriately 

is  provided  thread  guide  6,  to  a  retracted  position,  in 
which  the  tip  2a  of  the  needles  is  retracted  into  the 
corresponding  slot  3,  so  as  to  form  a  loop  of 
knitting  with  the  engaged  thread  5  while  the  pre- 
viously  formed  loop  of  knitting  is  cast  off  the  nee- 

20  die. 
The  machine  according  to  the  invention  can  be 

of  the  type  with  a  single  needle  holder  or  with  two 
mutually  facing  needle  holders.  The  various  figures 
show  a  machine  with  two  needle  holders,  in  which 

25  the  second  needle  holder  is  constituted  by  another 
needle  supporting  element  7,  which  is  constituted 
by  the  plate  in  the  case  described  and  in  which  a 
plurality  of  slots  8  are  formed;  each  slot  accom- 
modates  a  needle  9,  the  tip  9a  whereof  is  directed 

30  towards  the  needle  supporting  element  4  of  the 
other  needle  holder.  In  practice,  the  slots  3  of  the 
first  needle  holder  and  the  slots  8  of  the  second 
needle  holder  face  each  other  with  one  of  their 
longitudinal  ends,  from  which  the  tip  of  the  cor- 

35  responding  needle  protrudes,  so  that  the  needles 
of  one  needle  holder  cooperate  with  the  needles  of 
the  other  needle  holder,  forming  the  knitting  10  that 
descends  between  the  two  needle  holders. 

The  needles  9  of  the  second  needle  holder  are 
40  actuated  in  a  per  se  known  manner  by  means  of  a 

set  of  cams  that  face  the  slots  8  of  the  needle 
supporting  element  7  and  form  paths  for  the  heels 
of  the  needles  9,  so  as  to  cause  them  to  pass,  like 
the  needles  of  the  needle  supporting  element  4, 

45  from  an  extracted  position,  in  which  their  tip  pro- 
trudes  from  the  corresponding  slot  8  so  as  to 
engage  the  thread  fed  by  an  appropriately  provided 
thread  guide,  to  a  retracted  position,  in  which  the 
tip  9a  of  the  needles  9  is  retracted  into  the  cor- 

50  responding  slot  so  as  to  form  loops  of  knitting  with 
the  engaged  thread,  while  the  previously  formed 
loops  of  knitting  are  cast  off  by  the  needles  be- 
tween  the  two  needle  holders. 

The  machine  according  to  the  invention  is  pro- 
55  vided  with  a  plurality  of  sinkers  11  that  are  ar- 

ranged  alternately  between  the  needles  2;  each 
sinker  is  arranged  laterally  to  a  needle  2  in  the 
same  slot  3.  In  each  one  of  said  sinkers  11,  the 

3 
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end  located  proximate  to  the  longitudinal  end  of  the 
corresponding  slot  3  from  which  the  tip  2a  of  the 
corresponding  needle  2  protrudes  to  engage  the 
thread  5  is  provided  with  a  beak  11a  that  is  di- 
rected  towards  the  bottom  3a  of  the  slot  3. 

Each  one  of  the  sinkers  11  is  individually  oscil- 
latable,  by  virtue  of  the  action  of  actuation  means, 
on  a  plane  that  lies  substantially  at  right  angles  to 
the  bottom  of  the  corresponding  slot  3,  so  as  to 
move  the  beak  11a  of  the  sinker  from  a  retention 
position,  in  which  said  beak  11a  engages  the  knit- 
ting  10  formed  by  the  corresponding  needle  2,  to  a 
release  position,  in  which  the  beak  11a  is  dis- 
engaged  from  the  knitting  10,  and  vice  versa. 

More  particularly,  an  intermediate  portion  of 
each  sinker  1  1  is  pivoted  to  the  needle  supporting 
element  4.  Pivoting  is  achieved  by  means  of  a  first 
portion  11b  of  the  sinker  that  is  hook-shaped  and 
engages  a  wire-like  element  13  that  is  connected  to 
the  needle  supporting  element  4  transversely  to  the 
longitudinal  extension  of  the  slots  3. 

The  sinker  11  also  has,  on  the  opposite  side 
with  respect  to  the  one  directed  towards  the  bottom 
of  the  slot  3,  a  second  portion  11c  that  is  also 
hook-shaped  but  curves  in  the  opposite  direction 
with  respect  to  the  curve  of  the  first  portion  11b; 
said  second  portion  engages  another  wire-like  ele- 
ment  14  which  is  also  connected  to  the  needle 
supporting  element  4  transversely  to  the  longitudi- 
nal  extension  of  the  slots  3.  In  this  manner,  the 
sinker  11  is  retained  inside  the  corresponding  slot 
3,  laterally  to  the  needle  2,  since  it  is  retained  by 
the  coupling  of  the  hook-shaped  portions  11b  and 
11c  that  contrast  its  sliding  in  the  direction  for  the 
extraction  of  the  adjacent  needle  2. 

The  means  for  actuating  the  oscillation  of  the 
sinker  11  comprise  at  least  one  cam;  in  the  illus- 
trated  embodiment,  there  are  two  cams  15  and  16 
that  laterally  face  the  needle  supporting  element  4 
and  are  adapted  to  engage  two  portions  1  1  d  and 
11e  of  the  sinker  that  protrude  from  the  slot  3  and 
are  spaced,  in  opposite  regions,  along  the  longitu- 
dinal  extension  of  the  sinker  1  1  ,  with  respect  to  the 
first  portion  11b  that  is  pivoted  to  the  needle  sup- 
porting  element  4.  More  particularly,  there  is  a  first 
cam  15  movable  with  respect  to  the  needle  sup- 
porting  element  4  transversely  to  the  longitudinal 
extension  of  the  slots  3  and  having  at  least  one 
raised  portion  15a  extending  towards  the  needle 
supporting  element  4  and  engaging  the  region  1  1  d 
of  the  sinker  11  that  is  located  between  the  first 
portion  11b,  pivoted  to  the  needle  supporting  ele- 
ment  4,  and  the  beak  11a.  In  this  manner,  the 
engagement  of  the  sinker  with  the  raised  portion 
15a  during  the  movement  of  the  first  cam  15  with 
respect  to  the  needle  supporting  element  4  causes 
the  oscillation  of  the  sinker  11  from  the  release 
position  to  the  retention  position. 

The  second  cam  16  is  also  movable  with  re- 
spect  to  the  needle  supporting  element  4  along  a 
direction  that  is  transverse  to  the  longitudinal  ex- 
tension  of  the  slots  3,  and  is  provided  with  a  raised 

5  portion  16a  that  protrudes  towards  the  needle  sup- 
porting  element  4  and  can  engage,  during  the 
movement  of  the  cam  16  with  respect  to  the  nee- 
dle  supporting  element  4,  the  region  11e  of  the 
sinker  11  that  is  located  proximate  to  the  end  of 

io  the  sinker  that  lies  opposite  with  respect  to  the 
beak  11a.  The  engagement  of  the  sinker  with  the 
raised  portion  16a  of  the  second  cam  16  produces 
the  oscillation  of  the  sinker  from  the  retention  posi- 
tion  to  the  release  position,  as  will  become  appar- 

15  ent  hereinafter. 
The  cams  15  and  16  can  be  associated  with 

the  set  of  cams  that  actuate  the  needles  2  and  are 
arranged  with  respect  to  the  cams  for  actuating  the 
needles  2  so  that  the  raised  portion  16a  is  located 

20  at  the  cams  that  cause  the  retraction  of  the  needle 
in  the  corresponding  slot  3  and  so  that  the  raised 
portion  15a  of  the  first  cam  15  is  located  at  the 
cams  that  cause  the  protrusion  of  the  tip  of  the 
needle  from  the  corresponding  slot  3. 

25  Conveniently,  on  the  bottom  of  the  slots  3 
there  is  a  recess  17  that  partially  accommodates 
the  corresponding  retention  sinkers  1  1  . 

A  retention  sinker  located  in  one  needle  holder 
of  the  machine  has  been  described  for  the  sake  of 

30  simplicity,  but  it  is  possible  to  provide  similar  sink- 
ers  on  the  other  needle  holder  of  the  machine  as 
well. 

The  operation  of  the  circular  knitting  machine 
with  the  stitch  retention  sinkers  according  to  the 

35  invention  is  as  follows. 
As  shown  in  figure  1  ,  while  the  needle  2,  after 

engaging  the  thread  5  fed  by  the  thread  guide  6 
with  the  tip  2a,  retracts  into  the  corresponding  slot 
3,  forming  a  new  loop  and  casting  off  the  pre- 

40  viously  formed  loop,  the  sinker  11  is  in  the  release 
position,  so  as  to  avoid  hindering  the  correct  forma- 
tion  of  the  new  loops  of  knitting.  The  sinker  11  is 
kept  in  this  release  position  owing  to  the  fact  that 
the  region  11e  of  the  sinker  engages  the  raised 

45  portion  16a  of  the  second  cam  16. 
Before  the  tip  2a  of  the  needle  2  protrudes 

again  from  the  corresponding  slot  3  to  engage  a 
new  thread  5  fed  by  the  corresponding  thread 
guide  6  to  form  a  new  loop,  the  first  cam  15 

50  engages,  with  its  raised  portion  15a,  against  the 
region  1  1  d  of  the  sinker  11,  causing  its  oscillation 
about  the  wire-like  element  13  from  the  release 
position  to  the  retention  position,  in  which  it  en- 
gages,  with  its  beak  11a,  the  previously  formed 

55  knitting  10,  so  that  said  knitting  does  not  follow  the 
needle  during  its  exit  from  the  corresponding  slot. 
It  should  be  noted  that  while  the  region  1  1  d  of  the 
sinker  engages  the  raised  portion  15a  of  the  first 

4 
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cam  15,  the  raised  portion  16a  is  no  longer 
present,  so  that  the  sinker  can  correctly  oscillate 
from  the  release  position  to  the  retention  position. 

After  the  needle  2  has  engaged  the  thread  5 
and  has  started  its  retraction  into  the  slot  to  form  a 
new  loop,  the  cam  16  again  engages  the  raised 
portion  16a  with  the  region  11e  of  the  sinker,  while 
the  raised  portion  15a  of  the  first  cam  15  is  no 
longer  present,  thus  achieving  the  transfer  of  the 
sinker  from  the  retention  position  to  the  release 
position.  At  this  point  the  operating  cycle  continues 
as  already  described. 

As  shown  in  figures  11  and  12,  the  retention 
sinker  according  to  the  invention  avoids  knitting 
anomalies  also  during  the  transfer  of  the  loops  from 
one  needle  holder  to  the  next.  As  shown  in  said 
figures,  the  retention  sinkers  11,  by  engaging  the 
loops  freshly  formed  on  one  needle  holder  with  the 
beak  11a,  prevent  the  adjacent  loops  from  being 
raised  by  the  needle  2  while  said  needle  is  moved 
so  as  to  protrude  from  the  corresponding  needle 
holder  until  the  loop  to  be  transferred  is  moved  into 
a  position  that  allows  it  to  be  engaged  by  the 
corresponding  needle  9  of  the  other  needle  holder. 
The  needle  9  accordingly  passes  through  a  spring- 
loaded  element  30  connected  in  a  known  manner 
to  one  side  of  the  needle  2,  engaging,  during  its 
subsequent  motion,  the  loop  to  be  transported  with 
no  possibility  of  interference  with  the  adjacent 
loops,  which  are  retained  by  the  action  of  the 
sinkers  1  1  . 

The  operation  of  the  machine  with  retention 
sinker  according  to  the  invention  has  been  de- 
scribed  with  reference  to  a  single  needle  holder  of 
the  machine,  but  it  is  understood  that  it  would  be 
possible  to  provide  sinkers  on  both  of  the  needle 
holders  of  the  machine  with  an  operation  that  is 
similar  to  what  has  been  described. 

The  fact  should  also  be  noted  that  the  retention 
sinkers  according  to  the  invention  also  have  the 
advantage  that  they  make  it  particularly  easy  to 
form  the  loops  when  knitting  begins.  In  machines 
with  two  needle  holders,  both  when  knitting  with  a 
single  needle  holder  and  when  knitting  with  both 
needle  holders,  the  sinusoidal  shape  given  to  the 
thread  by  the  needles  during  loop  formation  can  be 
knitted  correctly  into  the  previous  one  only  if  there 
is  a  mechanical  action,  applied  on  said  previous 
sinusoidal  shape,  that  stretches  it  towards  the  rear 
part  of  the  needle,  that  is  to  say,  the  part  that  lies 
opposite  to  the  open  tip  of  the  needle.  This  action 
is  usually  applied  by  a  mechanical  traction  device 
based  on  rollers  or  with  equivalent  belt  tensioners. 
When  knitting  begins,  this  traction  is  not  present, 
since  conventional  traction  devices  cannot  engage 
previously  formed  knitting.  This  circumstance  oc- 
curs  not  only  at  the  beginning  of  the  production  run 
of  a  machine,  but  also  every  time  breakage  of  the 

thread  that  is  not  followed  by  a  sufficiently  prompt 
halting  of  the  machine  causes  the  complete  sepa- 
ration  of  the  already-formed  knitting  from  the  nee- 
dles  of  one  part  of  the  needle  holder.  In  this  case, 

5  the  operator  must  expertly  fit  the  disengaged  fabric 
back  onto  the  needles,  trim  the  excess,  and  slowly 
restart  the  operation  of  the  machine,  wasting  con- 
siderable  time. 

The  presence  of  the  retention  sinkers  accord- 
io  ing  to  the  invention  automatically  meets  with  this 

need,  since  the  sinkers,  by  penetrating  between 
the  needles,  and  by  retaining  the  previously  formed 
row  of  knitting  in  the  rearward  position  of  the  nee- 
dles,  allow  said  needles  to  form  a  sinusoidal  shape 

is  that  is  correctly  knitted  in  with  the  previous  one, 
that  is  to  say,  an  actual  row  of  knitting  even  without 
traction  on  the  knitting  itself. 

Figures  6  to  9  schematically  illustrate  the  fitting 
of  a  retention  sinker  11  inside  the  slot  3  of  the 

20  needle  supporting  element  4.  As  clearly  shown,  the 
retention  sinker  11  can  be  fitted  simply  by  remov- 
ing  a  sector  of  the  set  of  cams  that  actuate  the 
needles  and  the  sinkers  and  by  inserting  the  reten- 
tion  sinker  11  between  the  wire-like  elements  13 

25  and  14  connected  to  the  needle  supporting  ele- 
ment.  The  particular  shape  of  the  first  portion  1  1  b 
and  of  the  second  portion  11c  achieves  the  correct 
engagement  of  the  sinker  with  the  wire-like  ele- 
ments  13  and  14  that  retain  the  sinker  inside  the 

30  corresponding  slot.  After  fitting  the  sinker,  the  pre- 
viously  removed  cam  sector  is  again  fitted  laterally 
with  respect  to  the  needle  supporting  element  4. 

In  practice,  it  has  been  observed  that  the  cir- 
cular  knitting  machine  with  knitting  retention  sinkers 

35  according  to  the  invention  fully  achieves  the  in- 
tended  aim,  since  the  retention  sinkers  effectively 
contrast  the  rise  of  the  knitting  when  the  tip  of  the 
needle  protrudes  from  the  needle  holder  to  engage 
the  thread  during  the  formation  of  a  new  loop  of 

40  knitting.  In  this  manner,  the  loss  of  the  stitches  on 
the  part  of  the  needles  is  assuredly  avoided  even 
when  forming  knitting  that  produces  an  excess  of 
knitting  in  the  needle  work  area. 

The  machine  thus  conceived  is  susceptible  of 
45  numerous  modifications  and  variations,  all  of  which 

are  within  the  scope  of  the  inventive  concept;  all 
the  details  may  furthermore  be  replaced  with  other 
technically  equivalent  elements. 

In  practice,  the  materials  employed,  as  well  as 
50  the  dimensions,  may  be  any  according  to  the  re- 

quirements  and  the  state  of  the  art. 
Where  technical  features  mentioned  in  any 

claim  are  followed  by  reference  signs,  those  refer- 
ence  signs  have  been  included  for  the  sole  pur- 

55  pose  of  increasing  the  intelligibility  of  the  claims 
and  accordingly  such  reference  signs  do  not  have 
any  limiting  effect  on  the  interpretation  of  each 
element  identified  by  way  of  example  by  such 

5 
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reference  signs. 

Claims 

1.  Circular  knitting  machine  with  stitch  retention 
sinkers  that  comprises:  a  plurality  of  needles 
(2),  which  are  accommodated  in  slots  (3) 
formed  in  at  least  one  needle  supporting  ele- 
ment  (4)  and  are  controllably  movable  along 
the  longitudinal  extension  of  the  corresponding 
slot  from  an  extracted  position,  in  which  the  tip 
(2a)  of  said  needles  (2)  protrudes  from  a  lon- 
gitudinal  end  of  the  corresponding  slot  (3)  to 
engage  at  least  one  thread  (5)  fed  by  a  thread 
guide  (6),  to  a  retracted  position,  in  which  the 
tip  (2a)  of  said  needles  (2)  is  retracted  into  the 
corresponding  slot  (3)  so  as  to  form  a  loop  of 
knitting  with  the  engaged  thread  (5),  and  vice 
versa;  and  a  plurality  of  sinkers  (11)  that  are 
arranged  alternately  between  said  needles  (2) 
and  are  each  arranged  laterally  with  respect  to 
a  needle  (2);  said  machine  being  characterized 
in  that  the  end  of  each  one  of  said  sinkers  (11) 
that  is  located  proximate  to  the  longitudinal 
end  of  the  corresponding  slot  (3)  from  which 
the  tip  (2a)  of  the  corresponding  needle  (2) 
protrudes  to  engage  the  thread  (5)  is  provided 
with  a  beak  (11a)  that  is  directed  towards  the 
bottom  of  said  slot  (3),  each  one  of  said  sink- 
ers  (11)  being  oscillatable  individually,  by  vir- 
tue  of  the  action  of  actuation  means  (15,16),  on 
a  plane  that  is  substantially  at  right  angles  to 
the  bottom  of  the  corresponding  slot  (3)  to 
move  its  beak  (11a)  from  a  retention  position, 
in  which  said  beak  (11a)  engages  the  knitting 
(10)  formed  by  the  corresponding  needle  (2), 
to  a  release  position,  in  which  said  beak  (11a) 
is  disengaged  from  the  knitting  (10),  and  vice 
versa. 

2.  Machine  according  to  claim  1  ,  characterized  in 
that  each  one  of  said  sinkers  (11)  is  pivoted  to 
said  needle  supporting  element  (4)  with  an 
intermediate  portion,  which  is  provided  with  a 
first  portion  (11b)  that  is  substantially  hook- 
shaped  and  engages  a  wire-like  element  (13) 
that  is  connected  to  said  needle  holder  (4) 
transversely  to  the  longitudinal  extension  of 
said  slots  (3). 

3.  Machine  according  to  claims  1  and  2,  char- 
acterized  in  that  each  one  of  said  sinkers  (11) 
is  accommodated  inside  the  slot  (3)  that  con- 
tains  the  corresponding  needle  (2)  and  laterally 
to  said  needle  (2). 

4.  Machine  according  to  one  or  more  of  the  pre- 
ceding  claims,  characterized  in  that  it  com- 

prises  retention  means  (1  1  b,1  3,1  1  c,1  4)  that  en- 
gage  said  sinker  (11)  to  contrast  its  sliding  in 
the  direction  for  the  extraction  of  said  needle 
(2). 

5 
5.  Machine  according  to  one  or  more  of  the  pre- 

ceding  claims,  characterized  in  that  said  reten- 
tion  means  comprise  said  wire-like  element 
(13),  which  engages  said  hook-like  first  portion 

io  (11b),  and  another  wire-like  element  (14), 
which  is  connected  to  said  needle  supporting 
element  (4)  transversely  to  the  longitudinal  ex- 
tension  of  said  slots  (3)  and  engages  a  second 
hook-like  portion  (11c)  of  said  sinker  (11),  said 

is  second  hook-like  portion  (11c)  curving  oppo- 
sitely  with  respect  to  the  curve  of  said  first 
hook-like  portion  (11b). 

6.  Machine  according  to  one  or  more  of  the  pre- 
20  ceding  claims,  characterized  in  that  said  ac- 

tuation  means  comprise  at  least  one  cam  (15) 
that  faces  said  needle  supporting  element  (4) 
and  is  movable  with  respect  to  the  needle 
supporting  element  (4)  along  a  direction  that  is 

25  transverse  to  the  longitudinal  extension  of  said 
slots  (3),  said  cam  (15)  having  at  least  one 
raised  portion  (15a)  that  extends  towards  said 
needle  supporting  element  (4)  and  engages  a 
region  (1  1  d)  of  said  sinkers  (11)  that  is  located 

30  between  said  first  hook-like  portion  (11b)  and 
said  beak  (11a)  for  the  oscillation  of  said  sink- 
ers  (11)  from  said  release  position  to  said 
retention  position. 

35  7.  Machine  according  to  one  or  more  of  the  pre- 
ceding  claims,  characterized  in  that  said  ac- 
tuation  means  comprise  a  first  cam  (15)  and  a 
second  cam  (16)  that  face  said  needle  support- 
ing  element  (4)  and  are  movable  with  respect 

40  to  said  needle  supporting  element  (4)  along  a 
direction  that  lies  transversely  to  the  longitudi- 
nal  extension  of  said  slots  (3),  said  first  cam 
(15)  having  at  least  one  first  raised  portion 
(15a)  that  extends  towards  said  needle  sup- 

45  porting  element  (4),  said  second  cam  (16)  hav- 
ing  a  second  raised  portion  (16a)  that  is 
spaced  from  said  first  raised  portion  (15a) 
along  the  direction  of  the  motion  of  said  cams 
(15,16)  with  respect  to  said  needle  supporting 

50  element  (4),  said  first  (15a)  and  said  second 
(16a)  raised  portions  engaging  regions 
(1  1  d,1  1  e)  of  said  sinkers  (11)  that  are  spaced 
in  opposite  regions  with  respect  to  the  region 
where  the  sinkers  are  pivoted  to  said  needle 

55  supporting  element  (4)  for  the  oscillation  of 
said  sinkers  (11)  from  said  release  position  to 
said  retention  position  and  vice  versa. 

6 
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8.  Machine  according  to  one  or  more  of  the  pre- 
ceding  claims,  characterized  in  that  a  recess 
(17)  is  formed  on  the  bottom  of  said  slots  (3) 
and  partially  accommodates  said  sinkers  (11). 

9.  Knitting  retention  sinker,  in  circular  knitting  ma- 
chines  that  have  a  needle  supporting  element 
(4)  in  which  a  plurality  of  slots  (3)  are  formed, 
each  slot  accommodating  a  needle  (2),  said 
sinker  (11)  being  characterized  in  that  it  is 
adapted  to  be  accommodated  in  one  of  said 
slots  (3)  laterally  to  each  needle  (2)  and  in  that 
its  end  to  be  arranged  proximate  to  the  longitu- 
dinal  end  of  the  corresponding  slot  (3)  from 
which  the  tip  of  the  corresponding  needle  (2) 
protrudes  to  engage  the  thread  (5)  is  provided 
with  a  beak  (11a)  that  is  adapted  to  engage  the 
formed  knitting  (10)  to  retain  it  when  the  tip 
(2a)  of  the  needle  (2)  protrudes  from  the  cor- 
responding  slot  (3). 

10.  Retention  sinker  according  to  claim  9,  char- 
acterized  in  that  it  has,  on  its  side  to  be 
directed  towards  the  bottom  of  the  correspond- 
ing  slot  (3),  a  first  hook-shaped  portion  (11b) 
that  can  engage  a  wire-like  (13)  element  that  is 
arranged  transversely  to  the  longitudinal  exten- 
sion  of  said  slots  (3),  so  as  to  pivot  the  reten- 
tion  sinker  (11)  to  said  needle  supporting  ele- 
ment  (4). 

11.  Retention  sinker  according  to  claims  9  and  10, 
characterized  in  that  it  has,  on  its  side  to  be 
directed  away  from  the  bottom  of  the  cor- 
responding  slot  (3),  a  second  hook-shaped 
portion  (11c)  in  which  the  curve  is  directed 
oppositely  away  from  the  curve  of  said  first 
portion  (11b),  said  second  portion  (11c)  engag- 
ing  a  second  wire-like  element  (14)  that  is 
associated  with  said  needle  supporting  ele- 
ment  (4)  transversely  to  the  extension  of  said 
slots  (3),  for  the  retention  of  the  sinker  (11) 
between  said  two  wire-like  elements  (13,14)  on 
said  needle  supporting  element  (4). 

12.  Retention  sinker  according  to  one  or  more  of 
the  preceding  claims,  characterized  in  that  it 
has,  on  its  side  to  be  directed  oppositely  away 
from  the  bottom  of  the  corresponding  slot  (3), 
a  region  (1  1  d)  that  is  spaced  from  said  first 
hook-shaped  portion  (11b)  towards  one  of  the 
longitudinal  ends  of  the  sinker  and  is  adapted 
to  engage  a  sinker  actuation  cam  (15)  to  make 
the  sinker  oscillate  about  the  region  where  said 
sinker  (11)  is  pivoted  to  said  needle  supporting 
element  (4). 

13.  Retention  sinker  according  to  one  or  more  of 
the  preceding  claims,  characterized  in  that  it 
has,  on  its  side  to  be  directed  oppositely  away 
from  the  bottom  of  the  corresponding  slot  (3), 

5  two  regions  (1  1  d,1  1  e)  that  are  spaced  in  op- 
posite  regions  with  respect  to  said  first  hook- 
shaped  portion  (11b)  towards  the  longitudinal 
ends  of  the  sinker  (11),  each  one  of  said  two 
regions  (1  1  d,1  1  e)  being  adapted  to  engage  a 

io  sinker  actuation  cam  (15,16)  for  the  oscillation 
of  the  sinker  (11)  about  the  region  where  said 
sinker  is  pivoted  to  said  needle  supporting 
element  (4). 
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