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(54)  Yan  carrier  moving  device  for  a  flat  knitting  machine. 

(57)  The  device  is  associated  to  a  flat  knitting 
machine  that  includes  a  carriage  (3)  movable  in 
a  horizontal  direction  over  a  pair  of  needle  beds 
(4)  featuring  a  series  of  grooves  wherein  there 
are  respective  needles  set  so  that  they  can  slide. 
The  carriage  is  also  equipped  with  a  small 
anchor  (5)  that  is  made  movable  in  vertical 
directions,  and  that  has  the  task  of  trailing  a 
slide  (7)  in  both  movement  directions  (A,R)  of 
the  carriage.  The  slide  (7)  holds  a  yarn  carrier 
(2),  and  is  mounted  slidingly  on  a  bar  (6)  that 
overlies,  and  is  parallel  to,  the  needle  beds. 

The  slide  (7)  is  equipped  with  locking  means 
respectively  mounted  at  both  opposed  extremi- 
ties,  which  are  designed  for  blocking  the  slide 
(7)  to  the  bar  (6).  Furthermore  the  slide  (7)  is 
equipped  with  means  (16)  for  controlling  the 
motion  of  the  yarn  carrier  between  a  vertical 
working  position  and  a  sloping  position  each 
time  opposite  to  the  current  respective  move- 
ment  direction  (A,R)  so  as  to  make  the  working 
zone  accessible  from  outside. 
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The  present  invention  lies  in  the  field  concerning 
the  construction  of  knitting  machines. 

There  are  currently  known  knitting  machines  in- 
cluding  a  pair  of  needle  beds  and  a  cam  carrying  car- 
riage,  running  horizontally  overthem,  aimed  at  select- 
ing  the  needles  which  are  lying  in  respective  grooves 
made  in  the  needle  beds. 

The  carriage  has  also  the  task  of  controlling  the 
feeding  of  the  yarn  coming  from  various  reels  to  the 
working  needles. 

A  number  of  slides  are  slidingly  mounted  on  bars 
which  are  located  over  the  needle  beds;  each  slide 
supports  a  yarn  carrier  for  feeding  the  yarn.  The 
slides  are  moved  to-and-from,  when  selected,  by 
small  anchors,  which  are  fittted  to  the  carriage  and 
made  movable  vertically. 

When  a  particular  kind  of  fabric  is  being  knitted, 
such  as  a  fabric  with  different  colours  juxtaposed,  va- 
rious  yarn  carriers  must  be  subsequently  moved 
along  subsequent  path  straps  which  are  adjacent  to 
each  other,  particularly  a  first  yarn  carrier  and  a  sec- 
ond  yarn  carrier  feeding  yarn  having  different  colurs. 

Therefore  there  is  the  need  of  making  free  the 
zone  where  the  first  yarn  carrier  is  replacled  with  the 
second  yarn  carrier,  in  such  a  way  that  the  two  yarn 
carriers  do  not  hinder  each  other. 

The  object  of  the  present  invention  is  to  propose 
a  yarn  carrier  moving  device  that  releases  the  feed 
controlling  carriage  when  it  is  in  the  swap  position 
where  a  second  yarn  carrier  is  selected  for  being 
moved  along  a  subsequent  strap  of  path. 

The  above  mentioned  object  is  achieved  by  a  de- 
vice  made  in  accordance  with  what  there  is  stated  in 
the  claims. 

The  characteristic  features  of  the  invention  are 
pointed  out  in  the  following,  with  particular  reference 
to  the  accompanying  drawings,  in  which: 

-  Fig.  1  is  a  prespective  overall  view  of  the  device 
that  is  the  subject  of  the  present  invention; 

-  Fig.  2  is  a  side  view  of  this  device  as  it  is  seen 
when  the  cam  carrier  carriage  of  the  machine 
trails  it; 

-  Fig.  3  is  a  side  view  of  the  device  as  it  is  seen 
from  the  side  opposite  to  the  view  side  of  fig. 
2  taken  in  a  release  phases  from  the  carriage; 

-  Fig.  4  is  a  side  view  of  the  device  that  is  the 
same  view  as  in  Fig.  2,  but  seen  at  the  end  of 
the  release  phase; 

-  Figs.  5  and  6  show  this  last  side  view  of  the  de- 
vice,  during  the  return  stroke  of  the  carriage. 

-  Figs.  7  and  8  show  a  side  view  of  a  further  em- 
bodiment  of  this  device,  respectively  seen  in 
the  traling  and  in  the  release  positions. 

Referring  to  the  above-mentioned  figures,  refer- 
ence  numeral  1  generally  indicates  the  device  that 
moves  the  yarn  carrier  2  in  a  flat  knitting  machine. 
This  machine  includes  a  cam  carrier  carriage  3  that 
is  made  movable  in  horizontal  directions  over  a  pair 

of  needle  beds  4,  which  have  grooves  in  which  there 
are  slidingly  inserted  respective  needles. 

The  carriage  3  is  equipped  with  small  anchors  5, 
which  are  movable  vertically  and  designed  for  trailing 

5  the  moving  device  1  in  opposite  directions,  as  it  will 
be  better  explained  in  the  following.  A  bar  6  overlies 
the  needle  beds  4  and  is  parallel  thereto,  so  as  to  sup- 
port  the  moving  device  1  with  possiblility  of  move- 
ments. 

10  The  moving  device  1  includes  a  slide  7  that  is  slid- 
ably  mounted  on  the  bar  6  and  that  is  equipped  with 
locking  means  8  simmetrically  mounted  at  both  its  op- 
posite  ends  respectively.  In  one  side  of  the  slide  7,  in 
a  middle  position,  there  is  a  recess  10  made  in  the 

15  body  9  of  the  slide. 
In  the  recess  10  there  is  housed  an  attachment 

guide  11  of  the  arm  12  of  the  yarn  carrier  2.  The  arm 
12  is  fixed  to  the  attachment  guide  11  by  means  of  a 
couple  of  screws  13  that  pass  through  respective 

20  slots  14  made  in  the  same  arm  12. 
The  assembly  made  up  by  the  attachment  guide 

11  and  the  yarn  carrier  2  is  pivoted  to  the  body  9  of 
the  slide  7,  by  means  of  a  pin  15  transverse  to  the 
body  9,  so  that  the  assembly  can  oscillate  in  a  plane 

25  longitudinal  to  the  device. 
Actuating  means  16  for  controlling  the  oscillatory 

motion  of  the  yarn  carrier  2  are  positioned  over  the 
body  9  of  the  slide  7,  and  include  substantially  a  first 
shaped  rod  1  7  and  a  second  shaped  rod  1  8,  which  are 

30  positioned  side  by  side  ans  which  can  slide  in  a  direc- 
tion  that  is  longitudinal  to  the  slide  7. 

The  rods  17  and  18  are  guided  in  the  spaces  de- 
limited  by  a  pair  of  guides  19  which  are  simmetrically 
made  at  the  opposite  ends  of  the  body  9.  The  second 

35  rod  18  is  pivoted  centrally  by  means  of  a  transverse 
pin  20  that  passes  through  a  slot  21  made  in  a  tail- 
piece  22  of  the  attachment  guide  11  of  the  yarn  carrier 
2. 

The  first  rod  1  7  has  the  ends  protruding  from  the 
40  body  9  of  the  slide  7,  bent  upwards  and  then  toward 

each  other  in  "U"-like  shape,  so  as  to  define  symmet- 
rical  extensions  23  extending  on  a  side  of  the  same 
rod  17  and  located  in  correspondence  with  the  bend- 
ings. 

45  The  second  rod  18  has  also  extensions  24  made 
at  its  ends,  which  are  axially  shorter  than  the  exten- 
sions  23  of  the  first  rod  17.  The  extensions  24  have 
an  angle  transverse  profile,  that  is  in  fact  complemen- 
tar  to  the  profile  of  the  extensions  23.  The  extensions 

so  23,  24  are  designed  for  making  a  frontal  stop  for  the 
small  anchors  5  of  the  carriage  3. 

The  rods  17,  18  feature,  along  their  lower  edges, 
respective  protrusions  25  which  are  in  central  posi- 
tions  and  bevelled  with  respect  to  the  motion  direc- 

55  tions.  The  protrusions  25  push  on  the  upper  side  of  a 
flexion  spring  plate  26,  or  leaf  spring,  that  is  support- 
ed  by  the  body  9  in  adjacency  of  the  recess  10.  The 
spring  plate  has  the  task  of  stabilizer. 
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The  lower  edges  of  the  rods  17,  18  also  present, 
in  symmetrical  positions,  two  respective  shaped  pro- 
files,  each  of  which  includes  three  notches.  More  pre- 
cisely,  the  first  rod  17  presents,  starting  from  each  5 
end,  the  notches  27,  28  and  29. 

The  first  notch  27  has  a  side  facing  towards  the 
center  of  the  slide,  this  side  being  bevelled,  and  a 
shoulder  on  the  opposite  side,  while  each  of  the  other 
notches  28  and  29  has  both  the  sides  bevelled.  10 

The  second  rod  18  has,  starting  from  each  end, 
the  notches  30,  31  and  32,  which  have  the  sides  fac- 
ing  the  center  of  the  slide  which  are  bevelled,  and 
shoulders  on  the  opposite  side. 

The  above  mentioned  notches  made  in  the  rods  15 
17,  18  are  struck  in  turn  by  the  head  33  of  a  ratchet 
34  that  is  positioned  at  each  end  of  the  slide  body  9. 
The  ratchet  34  is  slidably  mounted  into  a  vertical  seat 
35  that  is  made  in  the  body  9,  from  which  the  ratchet 
head  33  protrudes,  the  ratchet  being  subjected  to  the  20 
action  of  a  spring  36. 

The  upper  ridge  of  the  slide  7  body  9  features  two 
trailing  teeth  37  which  define  respective  front  stop 
planes  for  the  small  anchors  5.  The  trailing  teeth  are 
located  in  symmetrical  positions,  aside  of  the  rods  17,  25 
18. 

Two  rockers  38  are  pivoted  to  the  slide  7  body  9, 
in  symmetrical  position,  and  are  each  adjacent  to  a  re- 
specttive  trailing  tooth  37.  The  rockers  can  rotate 
about  respective  pins  39.  The  two  rockers  38  have  30 
each  a  first  arm  40  and  a  second  arm  41  ,  which  are 
perpendicular  to  each  other. 

The  first  arm  40  extends  lengthwise,  with  respect 
to  the  slide  7,  and  towards  the  center  of  the  body  9; 
while  the  second  arm  41  extends  downwards  in  cor-  35 
respondence  with  a  cavity  42  made  in  a  side  of  the 
body  9.  The  first  arm  40  is  tapered  at  the  free  end,  so 
as  to  form  a  first  track  43. 

A  second  track,  symmetrical  to  the  first  one,  is 
formed  between  the  arms  40  and  41.  The  second  40 
arm  41  of  the  rockers  38  is  adapted  to  push  on  the 
head  of  a  stem  45,  that  passes  through  every  locking 
means  8,  lengthwise  with  respect  to  the  device. 

The  lock  8  is  formed  by  a  prismatic  body  46  that 
is  linked  to  the  slide  7  by  means  of  a  screw47  inserted  45 
into  a  central  seat  48  and  engaging  the  front  wall  of 
the  slide  7  body  9.  The  prismatic  body  46  has  a  dove- 
tail  channel  49,  through  which  it  is  slidingly  supported 
by  the  bar  6,  leaving  a  proper  clearance.  Preferably 
the  prismatic  body  46  is  made  up  of  two  prismatic  ele-  50 
ments  46a  and  46b  joined  together,  so  that  it  is  made 
possible  to  adjust  the  channel  49  making  up  for  wear 
occurence  and  the  like. 

The  lock  8  is  pushed  against  the  body  9  of  the 
slide  7  by  a  spring  50  that  acts  onto  the  head  of  the  55 
screw  47  and  on  the  bottom  of  the  seat  48.  The  seat 
48  is  properly  larger  than  the  screw  47,  so  that  the 
body  46  of  the  lock  is  allowed  to  rotate  between  a  pos- 
ition  in  which  the  slide  7  is  free  to  run,  and  a  position 

in  which  the  slide  7  is  blocked  to  the  bar  6. 
The  lower  part  of  the  body  46  is  held  in  abutment 

on  a  tooth  51  made  in  the  front  wall  of  the  slide  7  body 
9.  This  tooth  51  in  fact  acts  as  a  rotation  center  forthe 
body  46  of  the  lock  8.  The  upper  part  of  the  body  46 
of  the  lock  8  has  a  cam-like  protrusion  52.  This  cam 
52  forms  an  ascending  track  53  turned  towards  the 
center  of  the  slide  7,  then  a  descending  track  54,  a 
horizontal  track  55  and  a  further  descending  track  56. 

Shifting  the  lock  8  to  the  slide  releasing  position 
is  actuated  by  means  of  a  related  unlocking  device  57 
that  is  made  up  of  a  further  rod  58  that  is  slidably 
guided  over  the  body  9,  in  a  direction  parallel  to  the 
rods  17,  18  of  the  actuating  means  16,  so  that  it 
comes  out  from  the  front  wall  of  the  body  9. 

The  rod  58  has,  at  the  end  turned  towards  the 
center  of  the  slide  7,  a  small  block  59  that  defines  a 
frontal  stop  plane.  The  block  59  has  a  longitudinal  slot 
60,  and  the  pin  39  of  the  related  rocker  38  passes 
through  this  slot. 

There  will  be  now  described  the  working  of  the 
device  starting  from  the  trailing  position  shown  in  Fig. 
2.  In  this  positiion  the  carriage  3  strikes,  by  means  of 
the  small  anchor  55,  the  trailing  tooth  37  of  the  slide 
body  9  and  the  block  59  formed  by  the  rod  58  of  the 
unlocking  device  57,  that  is  positioned  aside  of  the 
trailing  tooth  37. 

The  block  59  is  in  fact  struck  before  than  the 
tooth  37  by  the  small  anchor  5,  so  that  the  rod  58  of 
the  unlocking  device  57  is  axially  moved,  and  the  re- 
lated  lock  8  is  rotated  to  a  position  in  which  the  slide 
7  is  free  to  run.  During  the  working  stroke,  deter- 
mined  by  the  carriage  3,  the  ratchets  34  of  the  slide 
7  engage  with  the  central  notches  28,  30  of  the  rods 
17,  18  causing  the  yarn  carrier  2  to  be  vertical. 

At  the  end  of  the  working  stroke,  the  slide  7 
comes  in  contact  with  a  further  similar  slide  7a,  that 
has  the  task  of  running  the  subsequent  stroke  strap. 
The  furt  her  si  ide  7a  is  also  mounted  on  t  he  bar  6.  (see 
Fig.  3). 

The  contact  occurs  in  correspondence  with  the 
stems  45  which  pass  through  the  locks  positioned  at 
the  opposed  ends.  The  stems  45  are  then  axially 
moved  inwardly  into  the  slides  7  and  7a  (as  shown  by 
the  arrow  B)  so  as  to  push  the  arms  41  of  the  related 
rockers  38,  thus  provoking  the  angular  rotation  of  the 
arm  40  in  the  direction  indicated  by  the  arrow  C. 

Because  of  the  rotation  of  the  arm  40,  the  small 
anchor  5  is  pushed  upwards  so  that  it  disengages 
from  the  trailing  tooth  37  and  from  the  block  59.  The 
disengagement  of  the  small  anchor  5  from  the  block 
59  makes  the  rod  58  of  the  unlocking  device  57  free, 
so  that  the  body  46  of  the  related  lock  8  rotates  under 
the  action  of  the  spring  50  and  the  slide  7  results  to 
be  blocked  to  the  bar  6. 

It  should  be  noted  that  the  locking  occurs  sub- 
stantially  in  correspondence  with  the  point  indicated 
by  F  in  Fig.  3,  where  the  outer  extremity  of  the  chan- 
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nel  49  of  the  lock  body  46  faces  the  lower  face  of  the 
bar  6.  The  locking  is  obviously  made  by  the  lock  8 
positioned  at  the  fore-part  of  the  slide  7,  with  respect 
to  the  motion  direction,  which  pushes  with  its  head  on  5 
the  bar  6,  while  the  rear  lock  is  inactive. 

The  movement  of  the  carriage  3,  that  goes  on 
with  the  stroke  in  the  advancement  direction  A,  pro- 
vokes  the  shifting  of  the  small  anchor  5  with  respect 
to  the  slide  7,  as  shown  schematically  by  the  broken  10 
line  in  Figs.  5a  and  5b,  which  concern  subsequent 
positions  of  the  small  anchor.  The  small  anchor  5 
comes  then  to  strike  the  front  of  the  extension  23  of 
the  first  rod  17  of  the  actuating  means  16  (see  again 
Fig.  3).  15 

The  first  rod  1  7  is  then  moved  axially  by  the  small 
anchor  5,  for  a  short  strap  equal  to  the  difference  be- 
tween  the  axial  length  of  the  extensions  23  and  24  of 
the  rods  17  and  18,  until  the  inner  edges  of  the  ex- 
tensions  23  and  24  are  lined  up  with  each  other.  The  20 
notches  of  the  rods  17and  18  are  then  displaced  with 
respect  to  each  other. 

The  shifting  of  the  first  rod  17  also  causes  the 
ratchets  34  to  be  released,  so  that  they  can  move  to 
a  retracted  position  inside  the  body  9  in  contrast  with  25 
the  related  spring  36  (arrow  D).  The  shifting  of  the  rod 
18  provokes  the  oscillation  of  the  arm  12  of  the  yarn 
carrier  2  about  the  pin  15,  as  indicated  by  the  arrow 
E  in  Fig.  4. 

The  yarn  carrier  2  rotates  from  the  vertical  work-  30 
ing  position  2a  to  a  sloping  position,  so  as  to  allow  ac- 
cess  to  the  zone  where  the  second  yarn  carrier  re- 
places  the  first  one,  so  that  the  yarn  carriers  do  not 
hinder  each  other.  During  this  shifting,  the  small  an- 
chor  5  follows  the  profile  defined  by  the  cam  52  made  35 
on  the  upper  wall  of  the  lock  body  46. 

Particularly,  the  track  56  and  54  of  the  cam  pro- 
voke  the  progressive  raising  of  the  small  anchor  5 
that,  at  the  end  of  the  stroke,  disengages  from  the  ex- 
tensions  23  and  24  of  the  rods  17  and  18,  as  shown  40 
by  the  broken  line  5c.  When  the  carriage  3  goes  on 
with  the  working  stroke,  the  small  strikes  the  track  53 
of  the  related  cam  of  the  slide  7a,  as  indicated  by  5d, 
to  trail  the  second  yarn  carrier  along  the  respective 
working  stroke.  45 

At  the  end  of  the  stroke,  then,  the  ratchets  34 
spring  one  to  the  inside  of  the  notches  29  and  32  of 
the  rods  17  and  18,  and  the  other  one  to  the  inside 
of  the  opposed  notches  27  and  30  (arrow  G)  so  that 
the  locking  of  the  yarn  carrier2  in  the  sloping  position  50 
is  safely  made. 

In  Figs.  5  and  6  there  are  shown  the  locking  and 
trailing  phases  for  the  slide  7  in  the  return  stroke  of 
the  carriage  3  in  direction  R.  The  small  anchor  5,  that 
releases  the  slide  7a,  runs  downwards  along  the  55 
track  53  and  strikes  first  the  extension  23  of  the  first 
rod  17,  that  protrudes  outwardly  with  respect  to  the 
corresponding  extension  24  of  the  second  rod  18.  In 
this  way  the  outer  edges  of  the  two  extensions  23  and 

24  are  lined  up  with  each  other,  and  then  the  small 
anchor  5  moves  both  the  rods  17  and  18  in  synchro- 
ny. 

The  relative  displacement  between  the  two  rods 
17  and  18  causes  the  ratchets  34  to  partially  release 
(see  Fig.  5).  The  synchronic  shifting  of  the  rods  17 
and  18  provokes  the  oscillation  of  the  yarn  carrier  2 
that  takes  again  the  vertical  position. 

This  position  is  kept  locked  by  the  entrance  of  the 
ratchets  34  into  the  central  notches  28  and  31.  The 
small  anchor  5  then  follows  the  track  52  of  the  lock, 
rising  the  track  53  (position  5f  in  Fig.  6)  so  as  to  over- 
come  the  extensions  23  and  24  (positions  5g  and  5h). 

The  small  anchor  5  then  runs  along  the  track  44 
of  the  rocker  38,  that  is  located  upstream  with  respect 
to  the  direction  R,  so  as  to  rise  along  the  arm  40  of 
this  rocker  38  thus  overcoming  the  related  tooth  37 
(position  5i).  The  small  anchor  5  then  goes  to  strike 
the  block  59  of  the  unlocking  device  57  for  the  lock  8 
located  downstream  with  respect  to  the  direction  R. 

The  rod  58  of  the  unlocking  device  57  is  therefore 
moved  axially  so  as  to  provoke,  in  the  way  already  de- 
scribed,  the  rotation  of  the  body  46  of  this  lock  8,  up 
to  a  position  that  allows  the  free  run  of  the  slide  7 
along  the  bar  6.  The  advancement  of  the  slide  7  oc- 
curs  when  the  small  anchor  5  moves  the  block  59  and 
strikes  the  related  trailing  tooth  37. 

During  the  working  stroke  of  the  selected  slide  7 
that  is  trailed  along  the  bar  6  by  the  carriage  3,  the 
yarn  carrier  2  is  in  fact  kept  in  the  vertical  active  pos- 
ition,  so  that  the  yarn  is  delivered  to  the  group  of 
working  needles. 

When  the  slide  7  reaches  the  end  of  the  working 
stroke,  striking  a  further  slide  7a  that  is  resting  mem- 
ber,  not  shown  and  fixed  to  the  bar6),  the  yarn  carrier 
2  is  moved  to  a  position  in  which  it  slopes  in  a  direction 
opposed  to  the  movement  direction  A,  so  as  to  leave 
free  the  working  zone.  The  slide  7  is  locked  in  this  end 
of  stroke  position  by  operating  a  related  lock  8  of  the 
slide  7. 

The  carraige  3  instead  goes  on  with  its  stroke  so 
as  to  engage  a  further  slide  7a  by  means  of  the  small 
anchor  5.  The  slide  7a  is  released  and  trailed  along 
the  bar  6  for  the  respective  working  stroke  in  a  way 
similar  to  the  one  for  the  previously  selected  slide  7. 
The  vertical  position  is  taken  again  by  the  yarn  carrier 
2  when  the  carriage  3  runs  the  return  stroke  in  direc- 
tion  R,  and  joins  again  the  first  slide  7. 

Obviously,  whe  at  the  end  of  the  stroke,  the  yarn 
carrier  is  again  rotated  to  take  the  sloping  position  op- 
posite  to  the  movement  direction  R. 

In  Figs.  7  amd  8  there  is  shown  a  different  em- 
bodiment  of  the  subject  device,  this  embodiment  be- 
ing  particularly  designed  to  be  used  in  those  cases 
where  a  limited  oscillation  is  requested  for  the  yarn 
carrier  2.  To  this  aim,  the  arm  12  of  the  yarn  carrier 
2  is  slidably  mounted  lengthwise  in  the  attachment 
guide  11  and  is  connected  with  the  pin  15  by  means 

4 
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of  a  slot  61  made  by  a  protrusion  62  extending  from 
the  same  attachment  guide  11. 

The  slot  61  is  open  downwards  while  the  slot  21 
of  the  upper  tailpiece  22  of  the  attachment  guide  11, 
into  which  the  pin  20  of  the  yarn  carrier  actuating 
means  16  engage.  The  pin  15  is  supported  by  a  plate 
63  fixed  to  the  lower  part  of  the  slide  body  9  so  as  to 
result  in  a  position  that  is  lowered  with  respect  to  the 
embodiment  previously  described. 

The  attachment  guide  11  has  a  roller  64  posi- 
tioned  at  its  back,  idling  about  a  horizontal  axis  trans- 
verse  to  the  bar  6.  The  roller  64  runs  into  a  groove  65 
that  is  made  in  correspondence  of  the  recess  10  of 
the  body  9  and  that  forms  two  paths  downwardly  con- 
verging.  The  groove  65  defines  in  fact  a  cam  that  is 
adapted  for  provoking  the  upward  shifting  of  the  yarn 
carrier  2  during  its  rotation  to  the  sloping  release  pos- 
ition. 

In  the  vertical  trailing  position  shown  in  Fig.  7,  the 
yarn  carrier  2  is  located  at  a  lowered  position  defined 
by  the  vertex  turned  downwards  of  the  groove  65. 
When  the  shifting  of  the  rod  18  makes  the  yarn  car- 
rier  arm  12  to  oscillate  about  the  pin  15,  as  previously 
described,  the  roller  64  is  instead  caused  tofollowthe 
respective  ascending  path  of  the  groove  65  (see  Fig. 
8). 

The  yarn  carrier  2  therefore  rotates  from  a  verti- 
cal  working  position  2a  to  a  position  that  is  opposite 
to  the  current  movement  direction  and  makes,  at  the 
same  time,  a  displacement  upwards.  The  upward  dis- 
placement  of  t  he  yarn  carrier  2,  wit  h  respect  to  t  he  pin 
1  5  that  is  in  turn  moved  to  a  lower  position  of  the  slide 
body  9,  allows  to  limit  the  extent  of  the  yarn  carrier  2 
oscillation  in  the  release  phase,  without  any  change 
for  the  rod  18  stroke. 

Claims 

1  .  Device  for  moving  the  yarn  carrier  in  a  flat  knitting 
machine  comprising  a  carriage  (3)  horizontally 
movable  over  a  pair  of  needle  beds  (4)  provided 
with  grooves  wherein  there  are  slidably  inserted 
respective  needles,  the  carriage  being  equipped 
with  at  least  one  small  anchor  (5)  that  is  vertically 
movable  and  has  the  task  of  trailing,  in  both  the 
movement  directions  (A,  R),  a  slide  (7)  supporting 
a  yarn  carrier  (2),  this  slide  (7)  being  slidably 
mounted  on  a  bar  (6)  that  is  located  over  said 
needle  beds  (4)  and  that  is  parallel  thereto,  the 
slide  (7)  being  also  equipped  with  two  trailing 
teeth  (37)  adapted  to  be  engaged  by  said  small 
anchor  (5)  for  trailing  the  slide  in  both  movement 
directions  (A,R),  and  with  two  rockers  (38)  swing- 
ing  on  a  longitudinal  plane  for  disengaging  siad 
small  anchor  (5)  from  said  trailing  teeth  (37),  the 
device  being  characterized  in  that  said  slide  (7) 
is  equipped  symmetrically  at  opposed  ends  with 

respective  lock  means  (8),  adapted  for  locking 
said  slide  (7)  to  said  bar  6,  and  has  actuating 
means  (16)  for  making  said  yarn  carrier  (2)  to  os- 

5  cillate  between  a  vertical  working  position  and  a 
position  sloping  in  a  direction  opposite  to  the 
movement  direction  (A,R),  so  that  the  working 
zone  is  left  free  these  actuating  means  (16)  in- 
cluding  at  least  a  rod  (18)  sliding  lengthwise  with 

10  respect  to  the  slide  (7),  the  rod  being  pivoted  to 
a  central  position  of  said  yarn  carrier  (2)  and  be- 
ing  provided  at  its  opposed  ends  with  extensions 
(24)  adapted  for  being  struck  by  said  small  an- 
chor  (5)  while  moving  in  both  directions  (A,R). 

15 
2.  Device  as  claimed  in  claim  1,  characterized  in 

that  said  actuating  means  (16)  include  a  first  rod 
(1  7)  and  a  second  rod  (1  8)  positioned  side  by  side 
and  sliding  lingthwise  with  respect  to  the  slide  (7) 

20  and  provided  at  their  opposed  ends  with  respec- 
tive  extensions  (23,  24)  adapted  for  being  struck 
by  said  small  anchor  (5)  while  it  is  moving  in  both 
direction  (A,R),  with  first  extensions  (23)  being 
axially  longer  that  the  second  extensions  (24)  so 

25  as  to  be  struck  previously  then  the  first  ones  by 
said  small  anchor  (5). 

3.  Device  as  claimed  in  claim  2,  characterized  in 
that  said  rods  (17,  18)  have,  along  the  lower 

30  edges  and  in  symmetrical  positions,  two  respec- 
tive  shaped  profiles,  each  of  which  includes  three 
notches  (27,  28,  29,  30,  31  ,  32)  designed  for  re- 
ceiving  therein,  in  turn  the  head  (33)  of  a  ratchet 
(34)  located  in  adjacency  of  each  end  of  the  lide 

35  body  9,  the  ratchet  (34)  being  slidable  vertically 
and  subjected  to  elastic  means  (36)  so  as  to 
cause  the  yarn  carrier  (2)  to  be  vertical  during  the 
working  stroke  of  the  (7)  and  vice-versa  to  cause 
the  yarn  carrier  (2)  to  take  said  sloping  position 

40  at  the  end  of  said  working  stroke. 

4.  Device  as  claimed  in  claim  1,  characterized  in 
that  said  lock  means  (8)  respectively  include  a 
body  46  joined  to  said  slide  (7)  by  screw  means 

45  (47)  inserted  into  an  enlarged  seat  (48)  made  in 
the  body  (46),  said  body  (46)  being  pushed 
against  the  body  (9)  of  the  slide  (7),  by  spring 
means  (50),  and  featuring  a  channel  (49)  through 
which  it  is  supported  by  said  bar  (6)  leaving  a  suit- 

so  able  clearance,  so  that  the  same  body  (46)  can 
rotate  between  a  position  in  which  the  slide  (7)  is 
free  and  a  position  in  which  the  slide  is  locked  to 
said  bar  (6). 

55  5.  Device  as  claimed  in  claim  1,  characterized  in 
that  said  lock  (8)  is  equipped  with  an  unlocking 
device  (57)  that  includes  a  rod  (58)  slidingly  guid- 
ed  lengthwise  with  respect  to  said  slide  (7)  so  as 
to  come  out  from  the  front  wall  of  the  slide  body 

5 
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(9),  said  rod  also  including  a  block  (59)  located  at 
the  end  of  the  rod  turned  towards  the  center  of 
the  slide  (7),  this  block  (59)  defining  a  stop  plane 
for  said  small  anchor  (5).  5 

6.  Device  as  claimed  in  claim  4,  characterized  in 
that  said  body  (46)  of  the  lock  (8)  has  a  cam  (52) 
made  on  its  upper,  this  cam  being  followed  by 
said  small  anchor  (5)  and  forming  an  ascending  10 
track  (53),  a  descending  track  (54),  a  horizontal 
track  (55)  and  a  further  descending  track  (56),  in 
the  direction  towards  the  center  of  the  slide  (7). 

7.  Device  as  claimed  in  claim  4,  characterized  in  15 
that  said  body  (46)  of  the  lock  (8)  is  kept  elasti- 
cally  in  abutment  on  a  tooth  (51)  made  in  the  front 
wall  of  the  slide  body  (9,)  this  tooth  being  de- 
signed  to  act  as  a  rotational  center  for  the  same 
body  (46).  20 

8.  Device  as  claimed  in  claim  1,  characterized  in 
that  said  yarn  carrier  (2)  bears  a  roller  (64)  idling 
on  a  horizontal  axis  transverse  to  said  bar  (6)  and 
running  inside  a  slot  (65)  made  in  the  slide  body  25 
(9),  this  slot  defining  two  paths  which  converge 
symmetrically  and  downwardly  so  as  to  form  a 
cam  designed  for  upwardly  shifting  the  yarn  car- 
rier  (2)  when  it  rotates  to  the  sloping  position. 

30 
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