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©  Flat-bed  knitting  machine  with  means  for  facilitating  the  formation  and  casting  off  of  stitches. 
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©  Straight-bar  knitting  machine  with  means  for  fa- 
cilitating  the  formation  and  casting-off  of  stitches, 
comprising  two  needle  holders  (1,2)  arranged  in  the 
shape  of  an  inverted  V  and  on  which  needles  (3)  are 
slidingly  mounted,  and  at  least  one  additional  needle 
holder  (4,5)  located  on  at  least  one  of  said  needle 
holders  (1  ,2)  and  supporting  a  plurality  of  secondary 

sinkers  (10)  for  facilitating  the  formation  and  casting- 
off  of  the  stitches.  The  particularity  of  the  invention 
is  constituted  by  the  fact  that  it  comprises  secondary 
sinker  positioning  means  (20)  supported  by  the  car- 
riage  of  the  machine  and  can  be  actuated  by  motor 
means  (27)  that  can  be  activated  independently  dur- 
ing  the  stroke  of  the  carriage. 
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The  present  invention  relates  to  a  straight-bar 
knitting  machine  with  means  for  facilitating  the  for- 
mation  and  casting-off  of  stitches. 

A  prior  patent  application  in  the  name  of  the 
same  Applicant  (Italian  application  no.  MI93A 
000622,  dated  March  30,  1993),  assumed  included 
herein  as  reference,  discloses  a  straight-bar  knitting 
machine  provided  with  means  for  facilitating  the 
formation  and  casting-off  of  stitches;  said  means 
are  substantially  constituted  by  a  plurality  of  secon- 
dary  sinkers  provided  in  an  additional  needle  hold- 
er  and  slideable  in  a  plurality  of  slots  formed  cor- 
respondingly  with  respect  to  the  knitting  needles. 

The  secondary  sinkers  are  provided  with  a  heel 
located  in  an  upward  region;  actuation  means,  pro- 
vided  on  the  carriage  of  the  straight-bar  knitting 
machine,  engage  said  heel. 

With  this  embodiment,  the  secondary  sinkers 
act  constantly  on  the  knitting  and  cannot  be  deacti- 
vated  or  activated  in  a  different  position;  this  fact 
can  sometimes  hinder  the  formation  of  the  knitting. 

Another  problem  that  can  be  encountered  with 
the  above  described  solution  resides  in  the  fact 
that  the  secondary  sinkers  are  in  practice  retained 
in  the  corresponding  slots  by  friction,  and  therefore 
undue  vibrations  that  might  occur  during  the  opera- 
tion  of  the  machine  may  cause  a  displacement  of 
said  secondary  sinkers. 

A  principal  aim  of  the  invention  is  indeed  to 
eliminate  the  drawbacks  described  above  by  pro- 
viding  a  straight-bar  knitting  machine  with  means 
for  facilitating  the  formation  and  casting-off  of  the 
stitches,  allowing  to  automatically  facilitate  the  ac- 
tivation  of  the  secondary  sinkers,  moving  them  into 
different  positions  or  out  of  action,  during  the 
stroke  of  the  carriage. 

Within  the  scope  of  this  aim,  a  particular  object 
of  the  invention  is  to  provide  a  straight-bar  knitting 
machine  wherein  the  carriage  is  not  forced  to  per- 
form  a  stroke  that  is  longer  than  the  region  affected 
by  the  secondary  sinkers  that  must  be  positioned. 

Another  object  of  the  present  invention  is  to 
provide  a  straight-bar  knitting  machine  wherein  the 
positioning  of  the  secondary  sinkers  to  facilitate 
stitch  formation  is  stable  and  can  be  maintained 
once  it  has  been  assumed. 

Another  object  of  the  present  invention  is  to 
provide  a  straight-bar  knitting  machine  capable  of 
giving  the  greatest  assurances  of  reliability  and 
safety  in  use  by  virtue  of  its  particular  constructive 
features. 

This  aim,  these  objects,  and  others  which  will 
become  apparent  hereinafter  are  achieved  by  a 
straight-bar  knitting  machine  with  means  for  facili- 
tating  the  formation  and  casting-off  of  stitches,  ac- 
cording  to  the  invention,  comprising  two  needle 
holders  arranged  in  the  shape  of  an  inverted  V  and 
on  which  needles  are  slidingly  mounted,  and  at 

least  one  additional  needle  holder  located  on  at 
least  one  of  said  needle  holders  and  supporting  a 
plurality  of  secondary  sinkers  for  facilitating  the 
formation  and  casting-off  of  the  stitches,  character- 

5  ized  in  that  it  comprises  secondary  sinker  position- 
ing  means  that  are  supported  by  the  carriage  of  the 
machine  and  can  be  actuated  by  motor  means  that 
can  be  activated  independently  during  the  stroke  of 
said  carriage. 

io  Further  characteristics  and  advantages  will  be- 
come  apparent  from  the  following  detailed  descrip- 
tion  of  a  preferred  but  not  exclusive  embodiment  of 
a  straight-bar  knitting  machine  with  means  for  facili- 
tating  the  formation  and  casting-off  of  stitches,  il- 

75  lustrated  only  by  way  of  non-limitative  example  in 
the  accompanying  drawings,  wherein: 

figure  1  is  a  schematic  transverse  sectional  view 
of  the  straight-bar  knitting  machine  according  to 
the  invention; 

20  figure  2  is  a  view  of  the  means  for  positioning 
the  secondary  sinkers  for  the  stroke  of  the  car- 
riage  in  one  direction; 
figure  3  is  a  view  of  the  means  for  positioning 
the  secondary  sinkers  for  the  stroke  of  the  car- 

25  riage  in  the  opposite  direction; 
figure  4  is  a  view  of  the  secondary  sinker  posi- 
tioning  means,  arranged  so  as  to  keep  the  sec- 
ondary  sinkers  in  the  inactive  position; 
figure  5  is  a  schematic  top  view  of  a  portion  of 

30  the  machine; 
figure  6  is  a  perspective  view  of  a  secondary 
sinker; 
figure  7  is  an  enlarged-scale  view  of  the  ar- 
rangement  of  the  secondary  sinkers  on  the  two 

35  needle  holders  of  the  machine; 
figures  8  to  1  1  are  sequential  views  of  the  steps 
of  the  operation  of  the  secondary  sinkers. 
With  reference  to  the  above  figures,  the 

straight-bar  knitting  machine  with  means  for  facili- 
40  tating  the  formation  and  casting-off  of  the  stitches, 

according  to  the  invention,  comprises  two  needle 
holders  1  and  2,  arranged  so  as  to  form  an  inverted 
V,  in  a  per  se  known  manner.  Needles  3  for  for- 
ming  stitches  in  a  conventional  manner  are  slidea- 

45  ble  on  the  needle  holders  1  and  2. 
A  first  additional  needle  holder  4  and  a  second 

additional  needle  holder  5  are  formed  respectively 
proximate  to  the  vertex  of  the  needle  holders  1  and 
2  and  are  arranged  symmetrically  with  respect  to 

50  the  plane  of  symmetry  between  the  needle  holders 
1  and  2. 

The  additional  needle  holders  4  and  5  form  a 
plurality  of  slots,  designated  by  the  reference  nu- 
meral  6  for  both  needle  holders;  secondary  sinkers, 

55  generally  designated  by  the  reference  numeral  10, 
are  slidingly  accommodated  in  said  slots. 

The  secondary  sinkers  10  are  slideable  inside 
the  slots  6  and  are  kept  in  position  by  a  strip  11 
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that  runs  longitudinally  with  respect  to  the  exten- 
sion  of  the  needle  holders,  so  as  to  keep  all  the 
secondary  sinkers  in  position. 

The  secondary  sinkers  10  have  a  foot  12  in- 
clined  with  respect  to  the  central  portion  or  stem 
13  of  the  secondary  sinker  and  ending  with  an 
engagement  end  14  having  the  purpose  of  engag- 
ing  the  stitch  being  formed  in  order  to  facilitate  the 
formation  and  casting-off  of  the  stitches. 

A  heel  15  is  formed  at  the  opposite  end  and 
engages  means,  generally  designated  by  the  refer- 
ence  numeral  20,  for  positioning  the  secondary 
sinkers;  as  more  clearly  shown  in  figures  2  to  4, 
said  means  are  advantageously  constituted  by  cam 
sliders  21  that  support  the  cams  22,  which  engage, 
during  the  stroke  of  the  carriage,  the  heels  15  and 
can  be  positioned  by  virtue  of  the  presence  of  a 
positioning  pin  23  engageable  in  contoured  slots  24 
formed  on  a  bar  25  movable  by  virtue  of  the  action 
of  motor  means  27  that  drive  a  gear  28  engageable 
with  a  rack-like  portion  29  formed  by  one  edge  of 
the  bar  25. 

When  the  bar  25  moves,  the  contoured  slots 
24  in  practice  change  the  position  of  the  cam 
sliders  21  and  consequently  allow  to  vary  the  posi- 
tion  of  the  secondary  sinkers. 

By  way  of  example,  figure  2  illustrates  the 
position  of  the  cams  for  placing  the  secondary 
sinkers  in  the  active  position  during  the  stroke  of 
the  carriage  in  one  direction,  and  figure  3  illustrates 
the  position  of  the  cam  sliders  21  for  positioning 
the  secondary  sinkers  during  the  stroke  of  the 
carriage  in  the  other  direction. 

Figure  4  illustrates  the  position  of  the  cam 
sliders  21  for  keeping  the  sinkers  in  the  deacti- 
vated,  i.e.  raised,  position. 

It  should  be  noted  that  the  motor  means  27 
can  be  activated  independently  on  the  two  needle 
holders  and  can  be  actuated  directly  during  the 
stroke  of  the  carriage  with  a  program  that  can  vary 
in  each  instance. 

This  allows  to  place  the  secondary  sinkers  in 
the  desired  position  according  to  the  type  of  knit- 
ting  to  be  formed,  or  to  deactivate  said  secondary 
sinkers  if  their  presence  can  hinder  the  knitting 
being  formed. 

Another  important  aspect  of  the  invention  re- 
sides  in  the  fact  that  the  sinkers  10  are  provided 
with  elastic  means  for  stably  positioning  them. 

Said  elastic  means  are  formed  directly  on  the 
stem  13  of  the  secondary  sinker  and  are  con- 
stituted  by  a  flexible  tab  30  formed  by  a  recess  31 
in  the  material  constituting  the  stem  13. 

The  flexible  tab  30  has  a  loose  end  32  and  a 
concave  portion  33  towards  the  leading  region; 
these  parts  are  engageable  with  an  abutment  ele- 
ment  35  formed  in  the  slot. 

When  the  end  32  engages  the  element  35,  the 
secondary  sinker  is  in  the  raised  position  and 
therefore  is  in  practice  deactivated,  whereas  when 
the  element  35  engages  the  concave  portion  33  the 

5  secondary  sinker  is  in  the  lowered  position  and 
therefore  in  the  preset  knitting  position. 

From  the  above  description  it  is  thus  evident 
that  the  invention  achieves  the  intended  aim  and 
objects,  and  in  particular  the  fact  is  stressed  that  a 

io  straight-bar  knitting  machine  is  formed  that  allows 
to  automatically  adjust  the  position  of  the  secon- 
dary  sinkers  during  the  stroke  of  the  carriage  with- 
out  having  to  intervene  with  difficult  structural 
modifications. 

is  Furthermore,  the  particular  structure  of  the  sec- 
ondary  sinkers,  provided  with  the  flexible  tab  30, 
allows  to  obtain  a  stable  position  for  said  secon- 
dary  sinkers. 

The  invention  thus  conceived  is  susceptible  of 
20  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 

25  the  contingent  shapes  and  dimensions,  may  be  any 
according  to  the  requirements. 

Where  technical  features  mentioned  in  any 
claim  are  followed  by  reference  signs,  those  refer- 
ence  signs  have  been  included  for  the  sole  pur- 

30  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 
reference  signs. 

35 
Claims 

1.  Straight-bar  knitting  machine  with  means  for 
facilitating  the  formation  and  casting-off  of 

40  stitches,  comprising  two  needle  holders  (1,2) 
arranged  in  the  shape  of  an  inverted  V  and  on 
which  needles  (3)  are  slidingly  mounted,  and 
at  least  one  additional  needle  holder  (4,5)  lo- 
cated  on  at  least  one  of  said  needle  holders 

45  (1,2)  and  supporting  a  plurality  of  secondary 
sinkers  (10)  for  facilitating  the  formation  and 
casting-off  of  the  stitches,  characterized  in  that 
it  comprises  secondary  sinker  positioning 
means  (20)  supported  by  the  carriage  of  the 

50  machine  and  actuatable  by  motor  means  (27) 
that  can  be  activated  independently  during  the 
stroke  of  said  carriage. 

2.  Straight-bar  knitting  machine  according  to 
55  claim  1,  characterized  in  that  said  positioning 

means  (20)  comprise  cam  sliders  (21)  support- 
ing  cams  (22)  that  can  engage  the  heel  (15)  of 
said  secondary  sinkers  (10),  said  cam  sliders 
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(21)  being  provided  with  a  pin  (23)  slidingly 
engageable  with  contoured  slots  (24)  formed 
on  a  movable  bar  (25). 

3.  Straight-bar  knitting  machine  according  to  one  5 
or  more  of  the  preceding  claims,  characterized 
in  that  said  motor  means  (27)  act  on  said  bars 
(25)  so  as  to  move  them. 

4.  Straight-bar  knitting  machine  according  to  one  10 
or  more  of  the  preceding  claims,  characterized 
in  that  said  motor  means  (27)  actuate  a  gear 
(28)  that  can  mesh  with  a  rack-like  portion  (29) 
formed  on  said  bars  (25). 

75 
5.  Straight-bar  knitting  machine  with  means  for 

facilitating  the  formation  and  casting-off  of 
stitches,  comprising  two  needle  holders  (2,3) 
arranged  in  the  shape  of  an  inverted  V  and  on 
which  needles  (3)  are  slidingly  mounted,  and  20 
at  least  one  additional  needle  holder  (4,5)  lo- 
cated  on  at  least  one  of  said  needle  holders 
(1,2)  and  forming  a  plurality  of  slots  (6) 
wherein  secondary  sinkers  (10)  can  be  accom- 
modated,  said  secondary  sinkers  (10)  being  25 
slideable  transversely  with  respect  to  said  nee- 
dles  (3),  characterized  in  that  said  secondary 
sinkers  (10)  have  an  actuation  foot  (12)  pro- 
truding  at  an  angle  with  respect  to  the  stem 
(13),  elastic  means  (30)  being  formed  mon-  30 
olithically  with  said  stem  (13)  and  being  en- 
gageable  with  an  abutment  element  (35)  rigidly 
formed  in  said  slots  (6). 

6.  Straight-bar  knitting  machine  according  to  35 
claim  5,  characterized  in  that  said  elastic 
means  (30)  of  said  secondary  sinkers  (10) 
comprise  an  elastic  tab  formed  by  a  recess 
(31)  of  said  stem  (13),  said  elastic  tab  (30) 
having  one  end  (32)  that  is  shaped  so  as  to  40 
engage  said  abutment  element  (35)  in  order  to 
retain  said  secondary  sinkers  (10)  in  deacti- 
vated  position  and  having  a  concave  portion 
(33)  in  a  median  region  of  said  tabs  (30),  for 
positioning  said  secondary  sinkers  (10)  in  the  45 
active  knitting  position. 

7.  Straight-bar  knitting  machine  with  means  for 
facilitating  the  formation  and  casting-off  of 
stitches,  characterized  in  that  it  comprises  one  50 
or  more  of  the  described  and/or  illustrated  fea- 
tures. 
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