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Description 

The  present  invention  relates  to  a  flat  knitting 
machine  having  cable  support  means  for  support- 
ing  a  cable  or  cables  for  supplying  power  and 
electrical  signals  to  the  carriage  or  carriages. 

In  one  known  flat  knitting  machine,  such  as 
described  in  EP-A-0277351  ,  a  cable  connecting  a 
controller  for  controlling  the  flat  knitting  machine  to 
a  terminal  unit  provided  on  the  flat  knitting  machine 
to  supply  power  and/or  electrical  signals  to  the 
carriage  is  arranged  fixedly,  while  a  movable  cable 
connecting  the  carriage  to  the  terminal  unit  is  sup- 
ported  for  movement  to  allow  the  movable  cable 
freedom  for  movement  in  accordance  with  the  re- 
ciprocating  motion  of  the  carriage.  The  movable 
cable  is  suspended  on  a  cable  suspension  device 
in  a  zigzag  configuration.  The  cable  extends  or 
retracts  according  to  the  movement  of  the  carriage. 
No  problem  arises  with  such  cable  support  means 
as  long  as  the  carriage  reciprocates  at  a  compara- 
tively  low  speed.  However,  it  is  possible  for  the 
movable  cable  to  become  damaged  due  to  its 
inertial  movement  in  the  reversing  of  the  carriage 
when  the  carriage  moves  at  a  comparatively  high 
speed  or  due  to  vibrations  caused  by  frequent 
application  of  loads  to  the  movable  cable  when  the 
carriage  reciprocates  through  a  short  stroke. 

A  weft  knitting  machine  provided  with  two  car- 
riages  on  a  single  needle  bed  has  problems  attrib- 
utable  to  the  interference  between  movable  cables 
connected  to  the  carriages  and  the  carriages  them- 
selves. 

It  is  an  object  of  the  present  invention  to  pro- 
vide  a  cable  system  capable  of  supporting  a  mov- 
able  cable  or  cables  for  supplying  power  and  elec- 
trical  signals  to  one  or  a  plurality  of  carriages 
mounted  on  a  single  needle  bed  so  that  the  mov- 
able  cables,  if  there  is  more  than  one,  do  not 
interfere  with  each  other  and  do  not  obstruct  the 
individual  movements  of  the  carriages  even  when 
the  carriages  reciprocate  rapidly. 

In  accordance  with  the  invention,  there  is  pro- 
vided  a  flat  knitting  machine  comprising  a  needle 
bed,  a  frame  supporting  the  needle  bed,  a  carriage, 
a  guide  member  supporting  and  guiding  the  car- 
riage  for  reciprocation  along  the  needle  bed,  a 
terminal  unit  provided  on  the  frame,  and  a  cable  for 
supplying  power  and  electrical  signals  to  the  car- 
riage  having  one  end  connected  to  the  terminal 
unit,  characterised  in  that  the  terminal  unit  is  posi- 
tioned  at  the  middle  of  the  stroke  of  the  carriage, 
and  in  that  the  cable  is  guided  to  the  carriage  by  a 
flexible  cable  support  structure,  which  is  supported 
on  a  support  member. 

In  accordance  with  a  preferred  embodiment  of 
the  invention,  two  carriages  are  provided,  the  guide 
member  supports  and  guides  the  two  carriages  for 

reciprocation  along  the  needle  bed,  the  terminal 
unit  is  positioned  at  the  mid-point  of  the  strokes  of 
the  two  carriages,  one  end  of  each  of  two  cables 
for  supplying  power  and  electrical  signals  to  the 

5  two  respective  carriages  is  connected  to  the  termi- 
nals  of  the  terminal  unit,  the  two  cables  are  guided 
to  the  respective  carriages  by  flexible  cable  sup- 
port  structures,  and  the  flexible  cable  support 
structures  are  each  capable  of  bending  at  the  re- 

io  spective  opposite  outer  sides  of  the  frame. 
When  the  terminal  unit  is  disposed  at  a  posi- 

tion  corresponding  to  the  middle  of  the  stroke  of 
the  carriage  and  one  end  of  the  cable  connected  to 
the  carriage  is  connected  at  the  other  end  to  the 

75  terminal  unit,  the  cable  is  required  to  move  through 
the  minimum  distance  and  to  have  the  minimum 
length. 

With  a  two  carriage  machine,  since  the  cables 
connected  to  the  two  carriages  are  supported  re- 

20  spectively  on  the  cable  support  structures  which 
are  capable  of  bending  at  the  opposite  outer  sides 
of  the  frame  of  the  flat  knitting  machine,  the  cables 
do  not  interfere  with  each  other  and  are  able  to 
move  independently. 

25  A  preferred  embodiment  of  flat  knitting  ma- 
chine  according  to  the  present  invention  will  now 
be  described  with  reference  to  the  accompanying 
drawings. 

In  the  drawings: 
30  Figures  1  to  4  are  front  views  of  a  flat  knitting 

machine  in  accordance  with  the  present  inven- 
tion,  showing  the  carriages  at  different  positions; 
and 
Figure  5  is  a  bottom  view  of  a  cable  support 

35  structure. 
A  flat  knitting  machine  1  has  a  needle  bed  3 

supported  on  a  frame  2,  and  carriages  4  and  5 
supported  on  a  guide  rail  (not  shown).  The  car- 
riages  4  and  5  are  moved  in  a  reciprocating  man- 

40  ner  by  a  driving  belt  6.  The  rotary  force  of  a  driving 
unit  7  is  transmitted  to  the  driving  belt  6.  Power 
and/or  electrical  signals  provided  by  a  control  unit 
8  are  transmitted  through  a  fixed  cable  9  con- 
nected  to  a  terminal  block  10  provided  on  the 

45  frame  of  the  weft  knitting  machine  1  .  The  carriages 
4  and  5  are  connected  to  the  terminal  block  10  by 
cables  11a  and  11b  respectively.  The  cables  11a 
and  11b  are  supported  on  flexible  cable  support 
structures  12a  and  12b  respectively.  The  flexible 

50  cable  support  structures  12a  and  12b  are  sup- 
ported  on  a  support  member  13.  Fig.  5  shows  the 
construction  of  the  flexible  cable  support  structures 
12a  and  12b,  each  of  the  flexible  cable  support 
structures  12a  and  12b  being  formed  by  fitting  a 

55  projection  15  formed  on  each  of  a  plurality  of  small 
webs  14  in  a  small  bore  16  formed  in  the  adjacent 
small  web  14  to  connect  the  adjacent  small  webs 
14  together.  A  terminal  member  17  connected  to 
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one  end  of  the  series  of  small  webs  14  is  fastened 
to  the  driving  belt  6,  so  that  the  flexible  cable 
support  structure  12a  (12b)  is  unrolled,  rolled  up  or 
bent  according  to  the  turning  motion  of  the  driving 
belt  6,  hence  according  to  the  reciprocation  of  the 
carriage  4  (5).  The  cables  11a  and  11b  are  sup- 
ported  by  the  small  webs  14. 

The  flexible  cable  support  structures  12a  and 
12b  connected  respectively  to  the  carriages  4  and 
5  are  bent  respectively  on  the  opposite  outer  sides 
of  the  frame,  and  both  of  the  flexible  cable  support 
structures  12a  and  12b  are  supported  on  the  sup- 
port  member  13  for  free  bending. 

The  carriages  4  and  5  of  the  flat  knitting  ma- 
chine  thus  constructed  are  able  to  move  individ- 
ually  as  shown  in  Figs.  2  to  4.  In  any  of  the  modes 
of  movement,  the  flexible  cable  support  structures 
12a  and  12b,  supporting  the  cables  11a  and  11b 
connected  to  the  carriages  4  and  5  respectively, 
are  able  to  move  individually  without  interfering 
with  each  other. 

As  is  apparent  from  the  foregoing  description, 
in  the  flat  knitting  machine  according  to  the  present 
invention,  the  cable  for  supplying  power  and/or 
electrical  signals  to  a  single  carriage  supported  on 
and  guided  by  the  guide  member  for  movement 
along  the  needle  bed  is  provided  at  a  position 
corresponding  to  the  middle  of  the  stroke  of  the 
carriage  and  the  cable  is  then  supported  by  the 
flexible  cable  support  structure.  Accordingly,  the 
length  of  the  cable  need  only  be  about  half  the 
stroke  of  the  carriage  even  if  the  carriage  recipro- 
cates  over  the  entire  width  of  the  needle  bed  and 
the  bend  in  the  cable  moves  within  the  narrowest 
range.  When  the  flat  knitting  machine  is  provided 
with  two  carriages,  the  cables  connected  to  the 
carriages  are  bent  respectively  at  the  opposite  out- 
er  ends  of  the  needle  bed,  so  that  the  cables  and 
the  cable  support  structures  are  able  to  move  in- 
dividually  without  interfering  with  each  other. 

Claims 

1.  A  flat  knitting  machine  (1)  comprising  a  needle 
bed  (3),  a  frame  (2)  supporting  the  needle  bed, 
a  carriage  (4  or  5),  a  guide  member  supporting 
and  guiding  the  carriage  for  reciprocation 
along  the  needle  bed,  a  terminal  unit  (10) 
provided  on  the  frame  (2),  and  a  cable  (11a  or 
11b)  for  supplying  power  and  electrical  signals 
to  the  carriage  having  one  end  connected  to 
the  terminal  unit  (10),  characterised  in  that  the 
terminal  unit  (10)  is  positioned  at  the  middle  of 
the  stroke  of  the  carriage  (4  or  5),  and  in  that 
the  cable  is  guided  to  the  carriage  by  a  flexible 
cable  support  structure  (12a  or  12b),  which  is 
supported  on  a  support  member  (13). 

2.  A  flat  knitting  machine  (1)  as  claimed  in  claim 
1  ,  characterised  in  that  two  carriages  (4,5)  are 
provided,  the  guide  member  supports  and 
guides  the  two  carriages  for  reciprocation 

5  along  the  needle  bed,  the  terminal  unit  (10)  is 
positioned  at  the  mid-point  of  the  strokes  of 
the  two  carriages,  one  end  of  each  of  two 
cables  (11a,  11b)  for  supplying  power  and 
electrical  signals  to  the  two  respective  car- 

io  riages  is  connected  to  the  terminals  of  the 
terminal  unit  (10),  the  two  cables  are  guided  to 
the  respective  carriages  by  flexible  cable  sup- 
port  structures  (12a,  12b),  and  the  flexible  ca- 
ble  support  structures  (12a,  12b)  are  each  ca- 

15  pable  of  bending  at  the  respective  opposite 
outer  sides  of  the  frame  (2). 

3.  A  flat  knitting  machine  as  claimed  in  claim  1  or 
2,  characterised  in  that  the  or  each  said  flexi- 

20  ble  cable  support  structure  (12a,  12b)  com- 
prises  a  plurality  of  small  webs  (14),  each  said 
small  web  having  a  projection  and  a  small  bore 
so  that  the  webs  can  be  connected  to  each 
other  by  fitting  each  projection  into  the  bore  of 

25  an  adjacent  web. 

4.  A  flat  knitting  machine  as  claimed  in  any  pre- 
ceding  claim,  characterised  in  that  the  support 
member  (13)  for  supporting  the  flexible  cable 

30  support  structures  (12,12b)  is  provided  extend- 
ing  under  the  needle  bed  (3). 

Patentanspruche 

35  1.  Flachstrickmaschine  (1),  umfassend  ein  Nadel- 
bett,  einen  das  Nadelbett  tragenden  Rahmen 
(2),  einen  Schlitten  (4  oder  5),  ein  den  Schlitten 
zur  Hin-  und  Herbewegung  entlang  dem  Na- 
delbett  haltendes  Fuhrungselement,  eine  am 

40  Rahmen  (2)  vorgesehene  AnschluBeinheit  (10) 
und  ein  Kabel  (11a  oder  11b)  zur  Versorgung 
des  Wagens  mit  Strom  und  elektrischen  Signa- 
len,  dessen  eines  Ende  mit  der  AnschluBein- 
heit  (10)  verbunden  ist,  dadurch  gekennzelch- 

45  net,  dal3  die  AnschluBeinheit  (10)  in  der  Mitte 
des  Hubweges  des  Schlittens  (4  oder  5)  ange- 
ordnet  ist,  und  dadurch,  dal3  das  Kabel  durch 
eine  flexible  Kabeltulle  (12a  oder  12b)  zum 
Schlitten  gefuhrt  wird,  die  von  einem  Tragele- 

50  ment  (13)  getragen  wird. 

2.  Flachstrickmaschine  (1)  nach  Anspruch  1,  da- 
durch  gekennzeichnet,  dal3  zwei  Schlitten  (4, 
5)  vorgesehen  sind,  das  Fuhrungselement  die 

55  beiden  Schlitten  entlang  dem  Nadelbett  hin 
und  her  bewegbar  tragt  und  fuhrt,  die  An- 
schluBeinheit  (10)  in  der  Mitte  des  Hubweges 
der  beiden  Schlitten  angeordnet  ist,  jeweils  ein 

3 
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Ende  von  zwei  Kabeln  (11a,  11b)  zur  jeweili- 
gen  Versorgung  der  beiden  Schlitten  mit  Strom 
und  elektrischen  Signalen  mit  den  Anschlussen 
der  AnschluBeinheit  (10)  verbunden  ist,  die  bei- 
den  Kabel  zu  den  jeweiligen  Schlitten  durch 
flexible  Kabeltullen  (12a,  12b)  gefuhrt  sind  und 
die  flexiblen  Kabeltullen  (12a,  12b)  jeweils  in 
der  Lage  sind,  sich  an  den  jeweils  entgegen- 
gesetzten  AuBenseiten  des  Rahmens  (2)  urn- 

des  chariots  respectifs  par  des  structures  flexi- 
bles  de  support  de  cable  (12a,  12b),  et  les 
structures  flexibles  de  support  de  cable  (12a, 
12b)  sont  aptes  chacune  a  se  courber  aux 

5  cotes  externes  respectivement  opposes  du 
chassis  (2). 

3.  Machine  a  tricoter  rectiligne  selon  la  revendi- 
cation  1  ou  2,  caracterisee  en  ce  que  la  ou 

io  chacune  desdites  structures  flexibles  de  sup- 
port  de  cable  (12a,  12b)  comprend  une  plurali- 
ty  de  petites  bandes  (14),  chacune  desdites 
petites  bandes  presentant  une  saillie  et  un 
petit  pergage  de  sorte  que  les  bandes  peuvent 

is  etre  connectees  les  unes  aux  autres  en  ajus- 
tant  chaque  saillie  dans  le  pergage  d'une  ban- 
de  adjacente. 

4.  Machine  a  tricoter  rectiligne  selon  I'une  des 
20  revendications  precedentes,  caracterisee  en  ce 

que  I'element  de  support  (13)  pour  supporter 
les  structures  flexibles  de  support  de  cable 
(12a,  12b)  est  realise  de  fagon  a  s'etendre 
sous  la  barre  a  aiguilles  (3). 

zubiegen.  10 

Flachstrickmaschine  nach  Anspruch  1  oder  2, 
dadurch  gekennzeichnet,  dal3  die  oder  jede 
der  beiden  Kabeltullen  (12a,  12b)  eine  Vielzahl 
von  kleinen  Bahnen  (14)  umfaBt,  wobei  jede  is 
der  kleinen  Bahnen  einen  Vorsprung  und  eine 
kleine  Bohrung  aufweist,  so  dal3  die  Bahnen 
miteinander  durch  Einsetzen  eines  jeweiligen 
Vorsprungs  in  die  Bohrung  einer  benachbarten 
Bahn  verbindbar  sind.  20 

Flachstrickmaschine  nach  einem  der  vorste- 
henden  Anspruche,  dadurch  gekennzeichnet, 
dal3  das  Tragelement  (13)  zum  Tragen  der 
flexiblen  Kabeltullen  (12a,  12b)  unterhalb  des  25 
Nadelbettes  (3)  verlaufend  vorgesehen  ist. 

Revendications 

1.  Machine  a  tricoter  rectiligne  (1)  comprenant  30 
une  barre  a  aiguilles  (3),  un  chassis  (2)  sup- 
portant  la  barre  a  aiguilles,  un  chariot  (4  ou  5), 
un  element  de  guidage  supportant  et  guidant 
le  chariot  en  vue  d'un  mouvement  de  va-et- 
vient  le  long  de  la  barre  a  aiguilles,  une  unite  35 
terminale  (10)  prevue  sur  le  chassis  (2)  et  un 
cable  (11a  ou  11b)  pour  fournir  de  I'energie  et 
des  signaux  electriques  au  chariot  dont  une 
extremite  est  connectee  a  I'unite  terminale 
(10),  caracterisee  en  ce  que  I'unite  terminale  40 
(10)  est  posiitonnee  au  milieu  de  la  course  du 
chariot  (4  ou  5),  et  en  ce  que  le  cable  est 
guide  au  chariot  par  une  structure  flexible  de 
support  de  cable  (12a  ou  12b)  qui  est  suppor- 
ted  sur  un  element  de  support  13.  45 

2.  Machine  a  tricoter  rectiligne  (1)  selon  la  reven- 
dication  1  caracterisee  en  ce  que  deux  cha- 
riots  (4,  5)  sont  prevus,  I'elemement  de  guida- 
ge  supporte  et  guide  les  deux  chariots  en  vue  50 
d'un  mouvement  de  va-et-vient  le  long  de  la 
barre  a  aiguilles,  I'unite  terminale  (10)  est  posi- 
tionnee  au  point  central  des  courses  des  deux 
chariots,  une  extremite  de  chacun  des  deux 
cables  (11a,  11b)  pour  fournir  de  I'energie  et  55 
des  signaux  electriques  aux  deux  chariots  res- 
pectifs  est  connectee  aux  bornes  de  I'unite 
terminale  (10),  les  deux  cables  sont  guides  a 
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