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The  present  invention  relates  to  circular  knitting 
machines  and  more  particularly  to  circular  knit- 
ting  machines  of  a  novel  type  wherein  the  needle 
cylinder  is  not  directly  driven  by  a  driving  pinion 
and  the  distance  of  power  transmission  between 
the  driving  pinion  and  the  needle  cylinder  is 
comparatively  lengthened,  and  in  which  a  vibra- 
tion  or  oscillation  damping  means  is  provided 
whereby  unbalanced  vibration  or  oscillation 
occurring  on  each  needle  cylinder,  which  would 
bring  about  undesirable  horizontal  lines  upon  the 
knitted  fabric  during  the  operation  of  the  knitting 
machine,  is  compensated  and  attenuated. 

Generally,  a  conventional  circular  knitting 
machine  employs  a  driving  pinion  to  engage  with 
a  large  ring  gear  provided  on  the  needle  cylinder. 
There  is  no  provision  at  the  central  portion  of  the 
ring  gear,  for  any  centre  shaft  or  any  other  centre 
supporting  means,  and  the  gear  is  directly  driven 
by  the  pinion  to  rotate  supported  by  an  annular 
guide  or  bearing  groove  provided  on  the  machine 
frame.  Since  no  centre  shaft  provided  for  either 
the  gear  or  the  guide  groove  and  because  of  the 
clearance  between  the  teeth  of  the  pinion  and  the 
ring  gear,  vibrations  occur  and  because  of  the 
difference  of  the  distance  from  each  needle  to  the 
mesh  point  or  the  power  input  point  of  the  driving 
pinion  and  the  driven  ring  gear,  the  vibrations  or 
oscillations  have  a  differential  effect.  During  each 
revolution,  when  a  given  one  of  the  cylinder 
needles  rotates  to  the  position  where  it  is  nearest 
the  vibration  source  (i.e.  the  mesh  point),  the 
vibration  or  oscillation  is  strongest,  and  where  it 
is  furthest  from  the  vibration  source,  the  vibration 
or  oscillation  is  weakest. 

Because  of  the  great  differences  in  the  mag- 
nitudes  of vibration  occurred  on  needles,  undesir- 
able,  irregular  horizontal  lines  tend  to  appear  on 
the  knitted  fabrics,  degrading  the  quality  of  the 
fabrics. 

Of  course,  undesirable  horizontal  lines  are  also 
caused  by  reasons  other  than  the  above  men- 
tioned  vibration  or  oscillation,  such  as  the  uneven 
tension  of  yarns,  the  unadequate  adjustment  of 
cams,  the  uneven  tension  of  fabric  roll,  and  so 
forth.  Nevertheless,  these  causes  may  easily  be 
eliminated  and  controlled  by  adjusting  the  ten- 
sion  of  yarns  and  fabric,  and  the  correct  position- 
ing  of  cams.  And  the  elimination  of  these  causes 
cannot  totally  eliminate  the  undesirable  horizon- 
tal  lines;  there  are  still  lines  appearing  once  on 
the  knitted  fabric  for  each  rotation  of  the  needle 
cylinder. 

To  prove  that  the  undesirable  horizontal  lines 
occur  from  the  uneven  vibration,  the  inventor  has 
taken  a  conventional  double  knit  circular  knitting 
machine  of  30  gauge  to  make  an  experiment 
therewith.  The  inventor  smeared  some  coloured 
ink  on  a  yarn  feed  corresponding  to  the  cam 
which  is  closest  to  the  mesh  point  between  the 
pinion  and  the  ring  gear  so  as  to  have  the  yarn 
through  that  feed  dyed  with  colour  ink.  As  a 
result,  the  knitted  fabric  reveals  that  there  is  the 

dyed  track  on  the  thick  horizontal  lines  thereof.  A 
similar  experiment  was  also  made  on  a  conven- 
tional  circular  knitting  machine  which  consists  of 
a  driving  gear  and  two  balance  gears  all  in  mesh 
with  the  ring  gear  at  three  equiangularly  spaced 
positions.  The  inventor  also  found  that  the  same 
number  of  dyed  tracks  appeared  in  the  form  of the 
undesirable  horizontal  lines  on  the  knitted  fabric 
at  the  positions  corresponding  the  three  mesh 
points,  and  that  the  lines  appear  more  noticeable 
on  the  side  of  the  driving  pinion  and  less  notice- 
able  on  the  side  of  the  balancing  gears.  To  obtain 
a  further  proof  thereof,  the  inventor  removed  the 
balancing  gears  and  found  that  the  horizontal 
lines  on  the  knitted  fabric  in  the  sides  of  the 
balancing  gears  disappeared.  This  appears  to 
verify  that  the  undesirable  result  on  knitted  fabric 
is  brought  about  by  the  vibration  originated  at  the 
gear  mesh  points,  and  the  farther  the  distance 
from  the  mesh  point  is,  the  weaker  the  undesir- 
able  horizontal  lines. 

From  the  above  discoveries,  it  is  evident  that 
the  adjustments  of the  tension  of  yarns,  fabric  and 
the  accuracy  of  the  cam  position,  and  so  forth 
cannot  thoroughly  solve  the  problem;  and  only 
the  improvements  in  the  driving  and  the  trans- 
mission  mechanism  of  the  machine  can  solve  the 
problem.  Due  to  the  machine  structure  and  the 
motion  of  driving  mechanism  in  the  conventional 
circular  knitting  machine,  it  is  impossible  to 
thoroughly  exclude  all  the  vibration  or  oscillation 
caused  by  the  movement  of  the  machine,  but  the 
vibration  can  be  greatly  diminished,  if  the  dis- 
tance  between  the  power  input  point  (i.e.  mesh 
point)  and  the  needle  cylinder  is  lengthened  or 
the  vibration  is  evenly  distributed  on  all  over  the 
needles,  whereby  the  undesirable  horizontal  lines 
can  be  diminished. 

A  principal  object  of  the  invention  is  to  provide 
an  improved  circular  knitting  machine  with  a  new 
arrangement  of  driving  mechanism  for  driving 
the  needle  cylinder  so  as  to  eliminate  the  undesir- 
able  horizontal  lines  appeared  on  the  knitted 
fabric  caused  by  the  uneven  vibrations  of  the 
needles  point  during  the  machine  operation. 

Another  object  of  the  invention  is  to  provide  an 
improved  circular  knitting  machine  having  centre 
shafts  provided  with  the  cylinder  and  dial  to 
maintain  an  accurate  centre  whereby  an  even 
rotation  of  cylinder  and  dial  can  be  obtained  so  as 
to  diminish  the  undesirable  horizontal  lines  on  the 
fabric. 

Still  another  object  of  the  invention  is  to  pro- 
vide  an  improved  circular  knitting  machine 
having  the  distance  between  the  direct  power 
input  point  or  the  mesh  point  of  driving  gear  and 
needle  cylinder  comparatively  lengthened  and  a 
vibration  dispersing  means  further  provided 
whereby  the  undesirable  horizontal  lines  on  the 
knitted  fabric  is  greatly  decreased. 

In  accordance  with  the  invention  there  is  pro- 
vided  a  circular  knitting  machine  comprising:  a 
machine  frame  having  a  plurality  of  legs,  a  ring- 
shaped  supporting  table  and  a  base  plate  at  the 
bottom  of  the  frame,  a  needle  cylinder  secured 



onto  a  rotating  member  which  is  rotatably 
mounted  on  the  supporting  table,  a  ring  gear 
rotatably  mounted  in  said  machine  frame,  charac- 
terised  by  a  transmission  device  comprising 
transmission  arms  connected  to  said  ring  gear 
and  for  transmitting  rotation  to  the  needle  cylin- 
der  and  to  a  fabric  takeup  device,  and  a  driving 
pinion  driven  by  a  drive  means  in  mesh  with  said 
ring  gear  to  drive  said  gear  thereby  to  transmit 
the  rotation  from  said  drive  means  through  the 
transmission  device  to  the  needle  cylinder. 

Other,  preferred  features  of  the  invention  are 
set  forth  in  the  accompanying  dependent  claims. 

The  invention  will  be  further  described  in  vari- 
ous  specific  embodiments  which  are  illustrated  in 
the  accompanying  drawings,  wherein: 

Figure  1  is  a  longitudinal  cross-sectional  view  of 
the  main  portion  of  a  first  embodiment  of  the 
invention; 

Figure  2  is  a  plan  view  showing  a  vibration 
dispersing  means  in  the  embodiment  of  Figure  1; 

Figure  3  is  a  longitudinal  cross-sectional  view  of 
the  main  portion  of  a  second  embodiment  of  the 
invention; 

Figure  4  is  a  plan  view  showing  the  distance 
adjusting  steel  rings  in  the  embodiment  of 
Figure  3; 

Figure  5  is  a  longitudinal  cross-sectional  view  of 
the  main  portion  of  a  third  embodiment  of  the 
invention; 

Figure  6  is  a  longitudinal  cross-sectional  view  of 
the  main  portion  of  a  fourth  embodiment  of  the 
invention; 

As  shown  in  Figure  1,  a  machine  frame  10 
comprises,  as  in  conventional  machines  three 
supporting  legs  11  and  a  supporting  ring  12 
provided  in  the  middle  portion  of  the  frame  10.  It 
also  comprises  a  supporting  table  13  having  a 
hub  portion  14  with  bearings  19  mounted  in  the 
centre  thereof  and  a  base  plate  15  provided  in  the 
bottom  of  the  frame  10. 

A  needle  cylinder  20  is  fixed  onto  a  rotating  disc 
21  which  has  a  downwardly  extending  hollow 
shaft  22  rotatably  inserted  in  the  bearings  19 
housed  within  the  hub  14.  A  rotating  wheel  24  is 
fixed  at  the  lower  end  of  said  shaft  22  by  nuts  25 
and  a  key.  A  vibration  dispersing  device  30  is 
provided  below  the  supporting  table  13  as  shown 
in  Figure  1  and  Figure  2,  in  such  a  manner  that 
one  end  is  fixed  on  a  supporting  frame  16,  which 
is  separated  from  said  machine  frame  10  and 
provided  for  installing  the  motor  M  and  driving 
means  80  therein.  The  other  end  of  the  device  30 
is  a  ring  shape  free  end  31  fixed  to  the  outer 
periphery  of  said  hub  portion  14  by  bolts. 

 ̀A  ring  gear  40  for  driving  said  rotating  wheel  24 
through  a  transmission  means  is  slidably,  rotat- 
ably  mounted  on  a  rail  portion  121  of  said 
supporting  ring  12.  The  gear  40  meshes  with  a 
driving  pinion  41  rotatably  supported  on  a  driving 
shaft  43  at  the  mesh  point  42  and  is  driven  by  the 
driving  pinion  41  which  is  driven  by  the  motor  M 
mounted  on  said  frame  16  through  a  suitable 
transmission  means  80. 

At  opposed  locations  on  the  inner  side  of  said 

gear  40,  there  are  provided  a  pair  of  transmission 
arms  45  having  a  pair  of  radial  grooves  44  on  their 
upper  surface  and  a  pair  of  pin-shaped  free  ends 
46  on  their  lower  ends.  A  pair  of  upper  trans- 
mission  arms  26  is  provided  on  opposite  sides  of 
the  lower  face  of  the  rotating  wheel  24  and  have 
their  pin-shaped  free  ends  27  radially  slidably 
inserted  into  said  grooves  44  but  always  con- 
tacting  with  the  one  side  of  wall  of  said  grooves 
44  in  the  rotating  direction  of  the  gear  40  so  as  to 
transmit  the  rotation  of  said  gear  40  to  the 
rotating  wheel  24  as  well  as  to  accomplish  a  self 
centering  alignment  with  respect  to  the  centre  of 
said  gear  40. 

Beneath  the  transmission  arms  45  there  is  a 
knitted  fabric  take-up  device  5  provided  for  wind- 
ing  the  knitted  fabric  into  a  roll.  Said  take-up 
device  5  consists  of  a  pair  of  brackets  51  having  a 
pair  of  radial  grooves  52  on  their  upper  ends  cor- 
responding  said  transmission  arms  45  for  engag- 
ing  with  said  pin  ends  46.  The  downward  pin- 
shaped  free  ends  46  of  said  transmission  arms  45 
are  radial  slidably  inserted  into  the  grooves  52  in 
the  like  manner  as  said  pin  ends  27  of  the  trans- 
mission  arms  26  so  as  to  rotate  said  roller  means 
5. 

The  driving  shaft  43  extends  upwardly  and 
passes  through  said  vibration  dispersing  member 
30  and  supporting  tables  13, 23  so  as  to  drive  an 
automatic  yarn  feeding  device  (not  shown)  and 
the  dial  means  6  (shown  in  dot  lines)  through 
suitable  transmission  gears  (not  shown).  Said 
shaft  43  is  driven  by  the  motor  M  mounted  on  the 
bottom  of  said  frame  16  via  a  suitable  trans- 
mission  gear  80. 

In  order  to  prevent  the  vibration  of  the  driving 
shaft  43  affecting  said  supporting  table  13  pro- 
vided  with  a  cam  set  28  thereon,  the  hole  17  on 
the  supporting  table  13,  through  which  said  shaft 
43  passes,  is  a  little  larger  in  diameter  than  the 
shaft  43  to  provide  a  clearance.  Only  the  holes 
provided  on  the  supporting  ring  12  and  vibration 
dispersing  member  30  have  bearings  18,  32 
secured  within  them  respectively  so  as  to  rotat- 
ably  support  said  shaft  43. 

Figures  3  and  4  show  a  second  embodiment  of 
the  invention.  In  this  embodiment,  the  machine 
frame  10A  consists  of  a  plurality  of  legs  11A,  a 
supporting  ring  12A  and  supporting  tables  13A, 
23A  similar to  those  in  the first  embodiment.  Both 
the  rotating  disc  21A  having  a  needle  cylinder  20A 
disposed  thereon  and  the  rotating  plate  67A 
having  a  dial  60A  disposed  thereon  are  fixed  on  a 
common  hollow  shaft  22A  which  is  rotatably 
supported  between  the  centre  hubs  14A  of  the 
upper  supporting  table  23A  (shown  in  dot  line) 
and  the  lower  supporting  table  13A  by  means  of 
bearings  19A.  When  said  hollow  shaft  22A 
rotates,  both  the  rotating  disc  21A  and  plate  67A 
rotate  together  with  said  shaft  22A.  Upon  the. 
plate  67A,  a  cam  device  68A  with  its  lower  surface 
against  said  dial  60A  is  mounted  on  a  cam  seat 
69A  which  is  secured  onto  the  lower  end  of  the 
downward  extending  central  hub  of  the  upper 
supporting  table  23A.  Surrounding  said  needle 



cylinder  20A  there  is  a  cam  device  28A  mounted 
on  a  lower  cam  seat which  is  fixed  onto  said  lower 
supporting  table  13A.  Between  said  plate  67A  and 
said  disc  21A,  there  are  an  upper  and  a  lower 
distance  adjusting  rings  63A  and  64A  each  having 
a  plurality  of  supporting  bars  61A  and  62A  fixed 
onto  said  disc  21A  and  onto  said  hollow  shaft  22A 
respectively  so  as  to  support  said  rings  61A,  64A 
in  horizontal  planes  as  shown  in  Figure  4.  The 
upper  adjusting  ring  63A  is  a  circular  ring  and 
concentric  with  said  hollow  shaft  22A,  while  said 
lower  adjusting  ring  64A  is  a  heart-shaped  ring.  A 
cutting  knife  66A  is  provided  between  said  plate 
67A  and  said  disc  21A  and  extends  vertically 
downward  whereby  the  knitted  cylindrical  fabric 
is  longitudinally  cut  into  a  flat  one  so  as  to  be 
collected  in  a  bundle  form  and  led  into  the  fabric 
inlet  65A  opened  on  the  side  of  said  hollow  shaft 
22A  at  the  position  opposite  to  said  knife  66A  and 
above  said  disc  21A.  A  vibration  dispersing 
member  30A  is  provided  below  the  table  13A  with 
its  free  end  31A  and  root  end  fixed  onto  said  hub 
14A  and  the  frame  16A  respectively  as  in  the  first 
embodiment. 

To  further  clarify,  as  the  arrows  shown  in  Figure 
3  and  4,  the  cylindrical  knitted  fabric  is  vertically 
cut  at  a  position  corresponding  to  the  knife  to 
become  a  flat  one  by  said  cutting  knife  66A,  and 
then  collected  at  the  cut  end  to  form  a  bundle,  and 
the  bundle  of  fabric  is  led  downward  through  said 
distance  adjusting  rings  63A,  64A  to  obtain  an 
equal  distance  from  any  point  on  circumference 
of  said  adjusting  ring  63A  to  said  fabric  inlet  65A, 
finally  the  bundle-like  fabric  is  led  out  from  the 
lower  opening  of  said  hollow  shaft  22A  and  is 
spread  to  become  a  sheet-like  fabric  so  as  to  be 
wound  up  by  take-up  device  5A. 

The  gear  driving  means  and  transmission 
means  below  said  hollow  shaft  22A  are  the  same 
with  the  former  embodiment,  i.e.  the  shaft  22A  is 
rotatably  supported  in  the  bearings  19A  disposed 
in  the  hub  portion  14A  of  the  table  13A;  affixed 
onto  the  lower  end  of  said  shaft  22A  is  the 
rotating  wheel  24A,  on  the  opposite  sides  of  the 
periphery  of  which  is  a  pair  of  transmission  arms 
26A  diametrically  disposed.  A  ring  gear  40A  is 
also  provided  below  said  rotating  wheel  24A  and 
meshes  with  a  driving  pinion  41A  rotatably 
mounted  inside  the  groove  of  said  supporting 
ring  12A  via  a  driving  shaft  43A.  A  pair  of  trans- 
mission  arms  45A  are  disposed  on  the  inside 
periphery  of  said  ring  gear  40A  and  consist  of  a 
pair  of  radial  grooves  44A  on  their  upper  ends  for 
engaging  with  the  pin  ends  27A  of  said  arms  26A 
and  a  pair  of  pin  shape  free  ends  46A  at  their 
lower  ends.  Below  the  transmission  member  45A, 
there  is  the  fabric  take-up  device  5A  provided  with 
a  pair  of  brackets  51A  having  a  pair  of  grooves 
52A  on  the  upper  ends  for  engaging  with  the  pin 
ends  46A  of  said  arms  45A.  The  gear  driving  and 
the  transmission  means  is  so  constructed,  when 
the  ring  gear  40A  is  driven  to  rotate  along  said 
supporting  ring  12A  by  said  pinion  41A,  the 
rotating  disc  21A  with  provision  of  the  needle 
cylinder  20A  thereon  and  the  rotating  plate  67A 

with  provision  of  said  dial  60A  thereon  rotates 
steadily  through  the  transmission  arms  45A  and 
26A,  rotating  wheel  24A  and  said  hollow  shaft 
22A. 

In  this  embodiment,  except  that  both  of  the 
rotating  disc  21A  and  rotating  plate  67A  are  fixed 
onto  a  central  shaft  22A  instead  of  the  two 
corresponding  members  21  and  67  being  fixed  on 
two  separate  shafts  as  in  the  first  embodiment, 
and  that  in  order  to  enable  the  fabric  to  pass 
through  the  space  between  said  disc  21A  and 
plate  67A  and  to  be  led  into  the  centre  hole  of  said 
shaft  22A,  there  are  the  provision  of  the  cutting 
knife  66A,  the  distance  adjusting  rings  63A,  64A 
and  the  fabric  inlet  65A,  all  other  elements  are  the 
same  as  the  first  embodiment. 

Figure  5  shows  a  third  embodiment  of  the 
invention,  which  is  an  application  of  the  driving 
and  transmission  means  of  the  first  embodiment 
to  a  conventional  single  or  double  side  type 
circular  knitting  machine.  In  this  kind  of  machine, 
there  is  no  provision  of  a  central  shaft  22  and  a 
vibration  dispersing  device  30  like  the  first 
embodiment  described  above,  but the  application 
of  the  driving  and  transmission  mechanism  of 
this  invention  to  said  machine  can  also  obtain  a 
stable  and  even  motion.  Therefore  the  vibration 
or  oscillation  can  be  relatively  reduced. 

In  the  conventional  circular  knitting  machine, 
the  cylinder  member  21 B  is  integrally  connected 
to  the  ring  gear  40B,  but  in  this  embodiment,  the 
ring  gear  40B  is  separated  from  said  cylinder  21  B. 
Said  gear  40B  is  rotatably  disposed  on  the 
supporting  ring  12B  of  the  frame  10B  like  the 
manner  of  the  first  embodiment  and  is  driven  by 
the  driving  pinion  41  B  provided  in  the  supporting 
ring  12B.  The  cylinder  member  21 B  is  provided 
with  a  pair  of  transmission  arms  26B  extending 
downward  and  having  a  pair  of  pins  27B  formed 
at  their  lower  end.  A  transmission  ring  47B,  which 
has  a  pair  of  radial  grooves  44B  provided  on  its 
upper  surface  for  engaging  with  said  pins  27B  and 
a  pair  of  transmission  arms  45B  extending  down- 
ward  therefrom  with  a  pair  of  pins  46B  provided 
on  the  free  ends  for  inserting  into  the  grooves  52B 
of  the  transmission  brackets  51B,  is  attached  to 
the  ring  gear  40B  rotatably  mounted  on  the 
supporting  ring  12B.  A  driving  pinion  41  B  is  fixed 
on  the  driving  shaft  43B  to  rotate  together  with  it 
and  meshes  with  the  ring  gear  40B  at  the  mesh 
point  42B.  When  the  driving  pinion  41B  rotates 
with  the  shaft  43B,  the  ring  gear  40B  is  driven  to 
rotate  on  the  supporting  ring  12B  by  the  pinion 
41B.  Thus  the  rotation  of  the  ring  gear  40B  is 
transmitted  to  the  cylinder  21B  and  the  fabric 
take-up  device  5B.  The  difference  between  this 
embodiment  and  the  first  embodiment  is  that  the 
cylinder  21 B  also  functions  as  a  rotating  wheel, 
therefore,  there  is  no  separate  rotating  wheel  24 
such  as  in  the  first  embodiment.  As  regard  to 
other  parts  and  portions,  they  are  structurally 
same  as  in  a  conventional  machine,  so  they  are 
omitted  from  the  drawings  and  the  description. 

Figure  6  shows  a  fourth  embodiment  of  this 
invention.  In  this  embodiment,  instead  of  the  ring 



gear  40  being  mounted  on  the  supporting  ring  as 
in  the  first  embodiment,  a  gear  wheel  40C  with  a 
bearing  46C  in  its  centre  is  used  and  rotatably 
supported  in  the  centre  of  the  base  plate  15C  at 
the  bottom  of  the  machine  frame  10C.  The  gear 
wheel  40C  meshes  with  the  driving  pinion  41C  at 
the  mesh  point  42C  and  is  driven  by  the  driving 
pinion  41C.  A  rotating  wheel  24C  fixed  to  the 
lower  end  of  the  hollow  shaft  22C  is  driven  by  the 
gear  wheel  40C  through  a  transmission  member 
which  consists  of  a  pair  of  upper  transmission 
arms  26C  fixed  on  the  rotating  wheel  24C  and  a 
pair  of  lower  transmission  arms  51 C  fixed  on  the 
gear  wheel  40C.  These  arms  are  connected  to 
each  other  by  pins  27C  and  grooves  52C  at  their 
connecting  ends.  Because  the  driving  means  con- 
sisting  of  a  motor  M,  driving  pinion  41C  and  gear 
40C  are  located  on  the  bottom  frame  15C,  if  the 
power  is  to  be  directly  transmitted  to  the  upper 
gear  provided  for  driving  the  dial  device  and  the 
automatic  yarn  feeding  device,  the  transmission 
distance  will  be  too  long  and  the  driving  shaft  also 
must  be  extended  upward  from  the  bottom  of the 
frame  and  become  ineffective  from  the  point  of 
dynamics.  Therefore,  the  rotating  wheel  24C  is 
formed  as  a  gear  wheel  and  meshes  with  a  pinion 
70  fixed  on  the  shaft  43C.  The  shaft  43C  functions 
as  the  extension  of  the  driving  shaft  43  in  the  first 
embodiment  to  drive  the  dial  device  and  yarn 
feeding  device  provided  on  the  upper  supporting 
table  23C  of  the  frame  10C. 

In  another  embodiment,  the  gear  40C  used  in 
the  fourth  embodiment  is  omitted.  To  drive  the 
rotating  disc  21C,  the  rotating  gear  wheel  24C, 
which  is  originally  a  driving  gear  now  becomes  a 
driven  gear,  and  is  directly  driven  by  the  pinion  70 
which  is  originally  a  driven  pinion  and  now 
becomes  a  driving  pinion  and  is  driven  by  the 
motor  M  through  a  suitable  transmission  device 
80C.  Thus  both  of  the  rotating  disc  21 C  provided 
the  needle  cylinder  20C  thereon  and  the  trans- 
mission  arms  26C,  51 C  for  supporting  the  fabric 
take-up  device  5C  are  driven  by  the  gear  24C. 

The  above  description  of  various  embodiments 
are  most  for  the  double  knit  type  circular  knitting 
machines.  However  the  only  difference  between 
single  knit  type  and  double  knit  type  is  that  the 
former  comprises  a  needle  cylinder  and  a  dial 
device,  while  the  latter  comprises  only  a  needle 
cylinder  and  no  dial  device  and  the  related 
mechanism  provided  thereon.  Therefore,  this  in- 
vention  can  be  applied  to  both  of  single  knit  type 
and  double  knit  type  circular  knitting  machines. 

In  this  invention,  because  the  mesh  point  of the 
gears  is  removed  from  near  the  needle  cylinder  to 
a  much  farther  location,  and  the  rotation  of  needle 
cylinder  is  stabilized  by  the  rotating  wheel  and  the 
self-centre-alignable  transmission  device, 
especially  in  the  first  and  second  embodiments, 
the  rotating  plate  and  disc  supporting  needle 
cylinders  thereon  have  a  central  shaft  supported 
in  the  centre  of  supporting  tables,  so  that  they  are 
provided  with  steady  support  and  also  aligned  on 
the  same  axis,  enabling  the  knitting  machine  to 
diminish  vibrations  caused  by  the  imbalance  at 

the  power  input  point,  at  the  same  time  to 
disperse  the  vibration  evenly  to  the  needle  points. 
The  combined  effects  prevent  the  undesirable 
horizontal  lines  on  the  knitted  fabrics,  and  up- 
grade  quality  and  the  value  of  the  products. 

1.  A  circular  knitting  machine  comprising: 
a  machine  frame  (10)  (10A)  (10B)  (10C)  having  a 

plurality  of  legs  (11),  (11A),  (11B),  (11C),  a  ring- 
shaped  supporting  table  (13),  (13A),  (13B),  (13C) 
and  a  base  plate  (15)  (15A)  (15C)  at  the  bottom  of 
the  frame  (10)  (10A)  (10B)  (10C),  a  needle  cylinder 
(20)  (20A)  (20B)  (20C)  secured  onto  a  rotating 
member  (21)  (21A)  (21  B)  (21  C)  which  is  rotatably 
mounted  on  the  supporting  table  (13)  (13A)  (13B) 
(13C),  a  ring  gear  (40)  (40A)  (40B)  (40C)  rotatably 
mounted  in  said  machine  frame  (10)  (10A)  (10B) 
(10C),  characterised  by  a  transmission  device  (24, 
26,  45)  (24A,  26A,  45A)  (26B,  45B,  51 B)  (24C,  26C, 
51C)  comprising  transmission  arms  (26, 45)  (26A, 
45A)  (26B,  45B)  (51C)  connected  to  said  ring  gear 
and  for  transmitting  rotation  to  the  needle  cylin- 
der  and  to  a  fabric  takeup  device  (5,  5A,  5B),  and  a 
driving  pinion  (41)  (41A)  (41B)  (41C)  driven  by  a 
drive  means  (80, 80A,  80C)  in  mesh  with  said  ring 
gear  (40)  (40A)  (40B)  (40C)  to  drive  said  gear  (40) 
(40A)  (40B)  (40C)  thereby  to  transmit  the  rotation 
from  said  drive  means  through  the  transmission 
device  to  the  needle  cylinder. 

2.  A  circular  knitting  machine  as  claimed  in 
claim  1,  characterised  by  a  supporting  ring  (12) 
(12A)  (12B)  which  supports  the  ring  gear  (40) 
(40A)  (40B)  being  at  an  intermediate  portion  of  the 
frame  (10)  (10A)  (10B). 

3.  A  circular  knitting  machine  as  claimed  in 
claim  1  or  2,  characterised  by  a  vibration  damping 
member  (30)  (30A)  (30C)  being  provided  beneath 

. the  supporting  table  (13)  (13A)  (13C),  said 
member  (30)  (30A)  (30C)  having  one  end  thereof 
fixed  to  a  supporting  frame  (16)  (16A)  (16C)  which 
is  separate  from  said  machine  frame  and  another 
end  (31)  (31A)  (31C)  which  is  ring  shaped  and 
which  is  fixed  onto  the  outer  periphery  of  a  hub 
portion  (14)  (14A)  (14C)  of  the  supporting  table 
(13)  (13A) (13C). 

4.  A  circular  knitting  machine  as  claimed  in 
claim  1,  2  or  3,  characterised  by  cam  means  (28) 
(28A)  (28B)  (28C)  fixed  onto  a  ring  shaped  cam- 
seat  secured  on  said  supporting  table  (13)  (13A) 
(13B)  (13C)  so  as  to  surround  the  needle  cylinder 
(20)  (20A)  (20B)  (20C). 

5.  A  circular  knitting  machine  as  claimed  in  any 
one  of  claims  1  to  4,  characterised  by  said  trans- 
mission  mechanism  including  a  rotating  wheel 
(24)  (24A)  connected  at  its  centre  to  a  downwardly 
extending  shaft  (22)  (22A)  (22C)  provided  on  said 
rotating  member  (21)  (21A)  (21C)  and  connected 
at  its  periphery  to  said  transmission  arms  (26) 
(26A)  (26C). 

6.  A  circular  knitting  machine  as  claimed  in  any 
one  of  claims  1  to  5,  characterised  in  that  the  drive 
means  (80)  (80A)  (80C)  is  mounted  on  a  frame  (16) 



(16A)  (16C)  which  is  separate  to  the  machine 
frame  (10)  (10A)  (10C). 

7.  A  circular  knitting  machine  as  claimed  in  any 
one  of  claims  1  to  6,  characterised  by  said  ring 
gear  (40C)  being  rotatably  mounted  on  said  base 
plate  (15C). 

8.  A  circular  knitting  machine  as  claimed  in  any 
one  of  claims  1  to  6,  characterised  by  said  rotating 
member  (21A)  carrying  a  rotating  plate  (67A) 
having  a  needle  dial  (60A)  thereon,  the  rotating 
member  (21A)  and  rotating  plate  being  supported 
between  an  upper  supporting  table  (23A)  and  a 
lower  supporting  table  (13A)  by  a  vertical  shaft 
mounted  in  bearings  provided  centrally  on  said 
upper  and  lower  tables  (13A)  (23A). 

1.  Métier  à  tricoter  circulaire,  comprenant: 
un  bâti  (10),  (10A),  (10B),  (10C)  de  machine 

comportant  plusieurs  montants  (11),  (11A),  (11B), 
(11C),  une  table  (13),  (13A),  (13B),  (13C)  de  sup- 
port  de  forme  annulaire  et  une  plaque  de  base 
(15),  (15A),  (15C)  au  bas  du  bâti  (10),  (10A),  (10B), 
(10C),  un  cylindre  (20),  (20A),  (20B),  (20C)  à  ai- 
guilles  fixé  sur  un  élément  rotatif  (21)  (21A),  (21  B), 
(21C)  qui  est  monté  de  façon  à  pouvoir  tourner 
sur  la  table  (13),  (13A),  (13B),  (13C)  de  support, 
une  couronne  dentée  (40),  (40A)  (40B)  (40C)  mon- 
tée  de  façon  à  pouvoir  tourner  dans  ledit  bâti  (10) 
(10A)  (10B)  (10C)  de  machine,  caractérisé  par  un 
dispositif  de  transmission  (24,  26,  45)  (24A,  26A, 
45A)  (26B,  45B,  51B)  (24C,  26C,  51C)  comprenant 
des  bras  de  transmission  (26, 45)  (26A,  45A)  (26B, 
45B)  (51C)  reliés  à  ladite  couronne  dentée  et 
destinés  à  transmettre  une  rotation  au  cylindre  à 
aiguilles  et  à  un  dispositif  (5,  5A,  5B)  de  reprise 
d'étoffe,  et  un  pignon  menant  (41)  (41A)  (41B) 
(41C)  entraîné  par  un  organe  d'entraînement  (80, 
80A,  80C)  en  prise  avec  ladite  couronne  dentée 
(40)  (40A)  (40B)  (40C)  pour  entraîner  cette  cou- 
ronne  dentée  (40)  (40A)  (40B)  (40C)  afin  de  trans- 
mettre  la  rotation  de  cet  organe  d'entraînement 
par  l'intermédiaire  du  dispositif  de  transmission 
au  cylindre  à  aiguilles. 

2.  Métier  à  tricoter  circulaire  selon  la  reven- 
dication  1,  caractérisé  par  un  anneau  de  support 
(12)  (12A)  (12B)  qui  supporte  la  couronne  dentée 
(40)  (40A)  (40B)  en  étant  en  une  partie  inter- 
médiaire  du  bâti  (10)  (10A)  (10B). 

3.  Métier  à  tricoter  circulaire  selon  la  revendica- 
tion  1  ou  2,  caractérisé  par  un  élément  (30)  (30A) 
(30C)  d'amortissement  de  vibrations  placé  sous  la 
table  (13)  (13A)  (13C)  de  support,  ledit  élément 
(30)  (30A)  (30C)  comportant  une  extrémité  fixée  à 
un  bâti  (16)  (16A)  (16C)  de  support  qui  est  séparé 
du  bâti  de  la  machine  et  une  autre  extrémité  (31) 
(31A)  (31 C),  en  forme  d'anneau  et  qui  est fixée  à  la 
périphérie  externe  d'une  partie,  formant  moyeu 
(14)  (14A)  (14C),  de  la  table  de  support  (13)  (13A) 
(13C). 

4.  Métier  à  tricoter  circulaire  selon  la  revendica- 
tion  1,  2  ou  3,  caractérisé  par  un  élément  à  rôle  de 
came  (28)  (28A)  (28B)  (28C),  fixé  sur  un  siège  de 
came  en  forme  d'anneau,  lui-même  fixé  sur  ladite 
table  de  support  (13)  (13A)  (13B)  (13C)  de  façon  à 

entourer  le  cylindre  (20)  (20A)  (20B)  (20C)  à 
aiguilles. 

5.  Métier  à  tricoter  circulaire  selon  l'une  quel- 
conque  des  revendications  1  à  4,  caractérisé  en  ce 
que  ledit  mécanisme  de  transmission  comprend 
une  roue  (24)  (24A)  rotative,  reliée  en  son  centre  à 
un  arbre  (22)  (22A)  (22C)  s'étendant  vers  le  bas, 
monté  sur  ledit  élément  rotatif  (21)  (21A)  (21 C)  et 
relié  par  sa  périphérie  auxdits  bras  (26)  (26A) 
(26C)  de  transmission. 

6.  Métier  à  tricoter  circulaire  selon  l'une  quel- 
conque  des  revendications  1  à  5,  caractérisé  en  ce 
que  l'organe  d'entraînement  (80)  (80A)  (80C)  est 
monté  sur  un  bâti  (16)  (16A)  (16C)  qui  est  séparé 
du  bâti  (10)  (10A)  (10C)  du  métier. 

7.  Métier  à  tricoter  circulaire  selon  l'une  quel- 
conque  des  revendications  1  à  6,  caractérisé  en  ce 
que  ladite  couronne  dentée  (40C)  est  montée  de 
façon  à  pouvoir  tourner  sur  ladite  plaque  de  base 
(15C). 

8.  Métier  à  tricoter  circulaire  selon  l'une  quel-' 
conque  des  revendications  1  à  6,  caractérisé  en  ce 
que  ledit  élément  rotatif  (21A)  porte  une  plaque 
rotative  (67A)  comportant  un  cadran  (60A)  à 
aiguille,  l'élément  rotatif  (21A)  et  la  plaque  rota- 
tive  étant  supportés,  entre  une  table  supérieure 
(23A)  de  support  et  une  table  inférieure  (13A)  de 
support,  par  un  arbre  monté  dans  des  paliers 
placés  au  centre  desdites  tables  supérieure  (23A) 
et  inférieure  (13A). 

1.  Rundstrickmaschine,  umfassend:  Einen 
Maschinenrahmen  (10)  (10A)  (10B)  (10C),  der 
mehrere  Beine  (11)  (11A)  (11B)  (11C)  hat,  einen 
ringförmigen  Tragtisch  (13)  (13A)  (13B)  (13C)  und 
eine  Grundplatte  (15)  (15A)  (15C)  an  der  Unter- 
seite  des  Rahmens  (10)  (10A)  (10B)  (10C),  einen 
Nadelzylinder  (20)  (20A)  (20B)  (20C),  der  auf 
einem  Drehteil  (21)  (21A)  (21 B)  (21 C)  befestigt  ist, 
das  drehbar  am  Tragtisch  (13)  (13A)  (13B)  (13C) 
angeordnet  ist,  und  einen  Drehkranz  (40)  (40A) 
(40B)  (40C),  der  drehbar  in  dem  Maschinen- 
rahmen  (10)  (10A)  (10B)  (10C)  angeordnet  ist, 
gekennzeichnet  durch  eine  Übertragungsein- 
richtung  (24,  26,  45)  (24A,  26A,  45A)  (26B,  45B, 
51 B)  (24C,  26C,  51 C),  die  Übertragungsarme  (26, 
45)  (26A,  45A)  (26B,  45B)  (51C)  aufweist,  welche 
mit  dem  Drehkranz  verbunden  sind,  zwecks  Über- 
tragung  von  Drehung  auf  den  Nadelzylinder  und 
auf  eine  Erzeugnis-Aufnahmeeinrichtung  (5,  5A, 
5B),  und  durch  ein  Antriebsritzel  (41)  (41A)  (41B) 
(41C),  das  durch  Antriebselemente  (80,  80A,  80C) 
getrieben  wird,  die  mit  dem  Drehkranz  (40)  (40A) 
(40B)  (40C)  kämmen,  um  den  Kranz  (40)  (40A) 
(40B)  (40C)  anzutreiben,  dabei  die  Drehbewegung 
von  den  Antriebselementen  durch  die  Über- 
tragungseinrichtung  auf  den  Nadelzylinder  über- 
tragend. 

2.  Rundstrickmaschine  nach  Anspruch  1,  ge- 
kennzeichnet  durch  einen  Tragring  (12)  (12A) 
(12B),  der  den  an  einem  Zwischenteil  des  Rah- 
mens  (10)  (10A)  (10B)  befindlichen  Drehkranz  (40) 
(40A)  (40B)  trägt. 



3.  Rundstrickmaschine  nach  Anspruch  1  oder  2, 
gekennzeichnet  durch  ein  unter  dem  Tragtisch 
(13)  (13A)  (13C)  vorgesehenes  Vibrations-Däm- 
pfungsteil  (30)  (30A)  (30C),  das  mit  einem  seiner 
Enden  an  einem  gegenüber  dem  Maschinen- 
rahmen  separaten  Tragrahmen  (16)  (16A)  (16C) 
befestigt  ist,  und  dessen  anderes  Ende  (31)  (31A) 
(31C)  ringförmig  und  an  dem  Außenumfang  eines 
Nabenteils  (14)  (14A)  (14C)  des  Tragtisches  (13) 
(13A)  (13C)  befestigt  ist. 

4.  Rundstrickmaschine  nach  Anspruch  1,  o d e r  
3,  gekennzeichnet  durch  Kammelemente  (28) 
(28A)  (28B)  (28C),  die  auf  einem  ringförmigen 
Kammsitz  befestigt  sind,  der  auf  dem  Tragtisch 
(13)  (13A)  (13B)  (13C)  so  angeordnet  ist,  daß  der 
Nadelzylinder  (20)  (20A)  (20B)  (20C)  umgeben  ist. 

5.  Rundstrickmaschine  nach  einem  der  Ansprü- 
che  1  bis  4,  dadurch  gekennzeichnet,  daß  der 
Übertragungsmechanismus  ein  Drehrad  (24) 
(24A)  umfaßt,  das  in  seinem  Zentrum  mit  einem 
sich  nach  unten  erstreckenden  Schaft  (22)  (22A) 
(22C)  verbunden  ist,  weicher  am  Drehteil  (21) 
(21A)  (21C)  vorgesehen  ist  und  an  seiner  Periphe- 

rie  mit  den  Übertragungsarmen  (26)  (26A)  (26C) 
verbunden  ist. 

6.  Rundstrickmaschine  nach  einem  der  Ansprü- 
che  1  bis  5,  dadurch  gekennzeichnet,  daß  das 
Antriebselement  (80)  (80A)  (80C)  auf  einem  ge- 
genüber  dem  Maschinenrahmen  (10)  (10A)  (10C) 
separaten  Rahmen  (16)  (16A)  (16C)  angeordnet 
ist. 

7.  Rundstrickmaschine  nach  einem  der  Ansprü- 
che  1  bis  6,  dadurch  gekennzeichnet,  daß  der 
Drehkranz  (40C)  auf  der  Grundplatte  (15C)  dreh- 
bar  angeordnet  ist. 

8.  Rundstrickmaschine  nach  einem  der  Ansprü- 
che  1  bis  6,  dadurch  gekennzeichnet,  daß  das 
Drehteil  (21A)  eine  Drehplatte  (67A)  trägt,  die  eine 
darauf  befindliche  Nadeltrommel  (60A)  hat,  und 
daß  Drehteil  (21A)  und  Drehplatte  zwischen 
einem  oberen  Tragtisch  (23A)  und  einem  unteren 
Tragtisch  (13A)  getragen  werden  durch  einen 
vertikalen  Schaft,  der  in  Lagern  angeordnet  ist, 
die  zentrisch  an  den  oberen  und  unteren  Tischen 
(13A)  (23A)  vorgesehen  sind. 
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