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@)  Device  for  controlling  an  unevenness  of  a  sliver  in  a  spinning  machine. 

(57)  An  electrostatic  type  detector  10  as  a  short 
cycle  unevenness  sensor  is  arranged  upstream 
from  a  set  of  back  rollers,  while  a  long  cycle 
unevenness  sensor  is  arranged  downstream 
from  a  set  of  front  rollers.  The  detector  10  is 
arranged  in  a  high  frequency  bridge  circuit  25, 
which  issues  a  signal  indicating  the  short  cycle 
unevenness  of  a  sliver.  A  correction  feedback 
circuit  28  is  provided  for  directing  the  output 
signal  to  a  variable  capacitor  23  in  the  bridge 
circuit  25.  An  integrator  30  is  provided  in  the 
correction  feedback  circuit  28  to  obtain  an 
average  signal  from  the  sliver  unevenness  de- 
tected  by  the  detector  10,  which  average  signal 
is  used  for  varying  the  capacitance  value  of  the 
variable  capacitor  23.  Such  a  correction  feed- 
back  circuit  allows  the  center  of  the  operating 
range  of  the  bridge  circuit  to  be  centered  on  the 
linear  portion  of  the  output  characteristic  of  the 
bridge  circuit.  Furthermore,  the  value  of  the 
time  constant  of  the  integrator  30,  in  relation  to 
the  short  cycle  unevenness,  is  set  to  eliminate  a 
low  frequency  components  caused  by  long  cy- 
cle  unevenness  as  well  as  by  temperature  drift. 
As  a  result,  only  a  component  originating  from 
the  short  cycle  unevenness  sensor  is  combined 
with  a  long  cycle  unevenness  signal  from  the 
long  cycle  unevenness  sensor  to  provide  a  sig- 
nal  for  controlling  the  drafting  ratio  of  the  back 
and  front  rollers,  whereby  an  unevenness  of  the 
sliver  can  be  effectively  reduced. 
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The  present  invention  relates  to  a  device  for  con- 
trolling  an  unevenness  of  a  sliver  in  a  drafting  appa- 
ratus  for  a  spinning  machine,  such  as  a  drawing  frame 
or  a  carding  machine. 

Known  in  the  prior  art  is  a  device  for  controlling 
the  unevenness  of  a  sliver,  in  a  drafting  apparatus  in 
a  spinning  machine,  comprising  a  sensor  for  short- 
cycle  unevenness  arranged  upstream  from  a  set  of 
back  rollers,  a  sensor  for  long  cycle  unevenness  ar- 
ranged  downstream  from  a  set  of  front  rollers,  a  servo 
unit  for  controlling  the  ratio  of  the  rotational  speeds  of 
the  back  and  front  rollers  to  obtain  a  desired  drafting 
ratio,  a  feed  forward  section  connected  to  the  short 
cycle  unevenness  sensor  for  generating  a  feed  for- 
ward  signal,  a  feed  back  section  connected  to  the  long 
cycle  unevenness  section  for  generating  a  feed  back 
signal,  and  a  section  for  combining  the  feed  forward 
and  feed  back  signals  for  generating  an  output  signal 
directed  to  a  servo  unit.  See  Japanese  Examined  Pa- 
tent  Publication  No.  44-23148. 

The  apparatus  in  the  prior  art  is  defective  in  that 
a  drift  easily  occurs  in  the  unevenness  signal  from  a 
short  cycle  unevenness  sensor  constructed  as  an 
electrostatic  sensor,  thereby  reducing  the  precision  of 
the  control  of  the  unevenness  of  the  sliver. 

An  object  of  the  present  invention  is  to  provide  a 
drafting  device,  for  a  spinning  machine,  capable  of 
overcoming  the  drawbacks  in  the  prior  art. 

According  to  the  present  invention,  in  order  to  at- 
tain  this  object,  a  device  is  provided  for  controlling  an 
unevenness  of  a  sliver  in  a  drafting  apparatus  for  a 
spinning  machine,  wherein  a  first  sensor  for  detecting 
a  short  cycle  unevenness  of  the  sliver  constructed  as 
an  electrostatic  type  detector  is  arranged  upstream 
from  a  pair  of  back  rollers  of  the  drafting  apparatus, 
while  a  second  sensor  for  detecting  a  long  cycle  un- 
evenness  of  the  sliver  is  arranged  downstream  of  a 
pair  of  front  rollers,  means  are  provided  for  combining 
signals  from  a  feed  forward  channel  from  the  first 
sensor  as  well  as  a  feed  back  channel  from  the  sec- 
ond  sensor,  to  a  signal  for  varying  a  relationship  of  ro- 
tational  speeds  of  one  of  the  pairs  of  the  back  and 
front  rollers  with  respect  to  the  other  pair,  thereby 
executing  a  feed  forward  control  for  a  short  cycle  un- 
evenness,  on  one  hand,  and  a  feed  back  control  for 
a  long  cycle  unevenness,  on  the  other  hand,  in  order 
to  obtain  a  desired  draft  ratio,  characterized  in  that  a 
short  cycle  unevenness  detecting  unit  including  the 
first  sensor  as  the  electrostatic  type  detector  is  con- 
structed  so  that  its  output  characteristic  is  adjustable, 
an  integrator  is  connected  to  the  feed  forward  channel 
for  obtaining  an  averaging  signal  of  the  short  cycle  un- 
evenness  detecting  unit,  and  a  correction  feed  back 
channel  is  provided  for  connecting  the  integrator  with 
the  short  cycle  unevenness  detecting  unit,  thereby 
maintaining  a  desired  output  characteristic. 

Now,  an  embodiment  of  the  present  invention  will 
be  explained  with  reference  to  attached  drawings  in 

which: 
Fig.  1  is  a  diagrammatic  view  of  an  apparatus  in 
a  prior  art. 
Fig.  2  is  a  graph  showing  a  relationship  between 

5  unevenness  in  a  sliver  and  the  output  signal  level 
of  a  short  cycle  unevenness  sensor. 
Fig.  3  is  a  diagrammatic  view  of  an  apparatus  ac- 
cording  to  the  present  invention. 
Fig.  4  shows  a  circuit  for  outputting  a  short  cycle 

10  unevenness  signal  with  a  correction  feedback  cir- 
cuit. 
The  problem  to  be  solved  by  the  present  inven- 

tion  will  be  further  explained  with  reference  to  Figs.  1 
and  2.  In  the  prior  art,  a  sensor  for  detecting  a  thick- 

15  ness  of  a  sliver,  in  particular,  a  sensor  for  detecting 
short  cycle  unevenness  in  a  sliver,  which  is  a  short- 
term  sliver  count  variation,  is  usually  constructed  as 
an  electrostatic  type  detector  so  that  a  small  change 
in  evenness  can  be  detected.  Such  an  electrostatic 

20  type  detector  is,  for  example,  disclosed  in  the  Japa- 
nese  Examined  Patent  Publication  No.  44-23148. 
This  type  of  detector  is  explained  with  reference  to 
Fig.  1.  Namely,  an  electrostatic  capacitor  type  detec- 
tor  (sensor  for  short-cycle  unevenness)  10  is  ar- 

25  ranged  upstream  from  back  roller  5.  The  detector  10 
is  connected,  via  a  high-pass  filter  50,  to  a  signal  sum- 
mation  device  51  ,  so  that  a  sliver  unevenness  signal, 
as  a  feed-forward  signal  from  the  sensor  10,  is  ap- 
plied  thereto.  An  air  micrometer  7,  as  a  sensor  for  long 

30  cycle  unevenness,  is  arranged  downstream  from  a 
front  roller  3. 

A  sliver  unevenness  signal,  as  a  feedback  signal 
from  the  sensor  7  is  also  applied  to  the  signal  sum- 
mation  device  51  to  produce  a  combined  pneumatic 

35  unevenness  signal.  The  combined  pneumatic  un- 
evenness  signal  obtained  at  the  summation  device  51 
is  transmitted  to  a  pneumatic  to  hydraulic  pressure 
transducer  52  so  that  a  hydraulic  pressure  signal  is 
obtained.  The  thus  generated  hydraulic  pressure  sig- 

40  nal  causes  a  hydraulic  integrating  device  (a  hydraulic 
cylinder)  53  to  be  operated,  so  that  a  cone  belt  55  in 
a  cone  drum  type  transmission  device  54  is  moved. 
As  a  result,  the  rotational  speed  of  the  front  roller  3 
with  respect  to  the  back  roller  5  is  controlled,  thereby 

45  removing  the  short  cycle  unevenness  as  well  as  the 
long  cycle  unevenness  in  the  sliver.  When  drift, 
caused  by  temperature,  occurs  in  the  electrostatic  ca- 
pacitor-type  detector,  a  low  frequency  component  in 
the  signal  generated  from  the  detector  is  removed  by 

so  the  high  pass  filter  50.  As  a  result,  only  a  high  fre- 
quency  component,  i.e.,  a  short  cycle  unevenness 
signal  is  transmitted  to  the  signal  summation  device 
51,  thereby  effectively  reducing  the  high-frequency 
unevenness. 

55  The  electrostatic  volume  type  detector  10  is,  for 
example,  combined  with  a  short  cycle  detecting  por- 
tion,  such  as  a  high  frequency  bridge  circuit,  wherein 
the  output  from  the  short  cycle  detecting  portion  be- 
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comes  a  sliver  unevenness  signal.  However,  the  short 
cycle  detecting  portion  issues,  due  to  the  fact  that  the 
output  from  the  electrostatic  volume  type  detector  is 
influenced  by  the  temperature,  a  sliver  unevenness 
signal  in  which  a  low  frequency  component  is  includ- 
ed,  on  one  hand,  and  a  displacement  occurs  in  the 
center  point  of  the  operating  range  of  the  detecting 
portion,  on  the  other  hand.  Namely,  as  shown  in  Fig. 
2,  in  a  relationship  between  the  input  (an  unevenness 
in  the  sliver)  and  an  output  level,  the  operating  point 
of  the  detecting  portion  is,  in  a  linear  portion  of  an  out- 
put  characteristic  curve,  displaced  away  from  the 
center  point  P  to  a  portion,  which  is,  for  example, 
shown  by  P1  .  As  a  result  of  such  a  displacement  in  the 
operating  point,  with  respect  to  the  same  width  R1  in 
the  inlet  signal,  the  width  of  the  output  level  is  com- 
pressed  from  the  width  r1  to  r2,  thereby  preventing  a 
precise  detection  from  being  executed.  In  order  to  ob- 
viate  this  problem,  frequent  adjustment  is  necessary 
so  that  the  central  point  of  the  operating  range  is 
maintained  so  that  it  is  not  moved  from  the  central 
portion  of  the  linear  portion  of  the  output  characteris- 
tic.  However,  the  above-mentioned  prior  arts  cannot 
provide  any  solution  of  this  problem. 

Now,  an  embodiment  of  the  present  invention, 
which  can  overcome  the  above-mentioned  problem  in 
the  prior  art,  will  be  explained  with  reference  to  at- 
tached  drawings.  In  Fig.  3,  a  reference  numeral  2  de- 
notes  a  drafting  device  in  a  spinning  machine,  such 
as  a  drawing  frame  1.  The  drafting  device  2  is  con- 
structed  by  spaced  pairs  of  bottom  and  top  front  roll- 
ers  3  and  3',  respectively  and  bottom  and  top  back 
rollers  5  and  5'.  The  bottom  front  roller  3  is  connected, 
via  a  transmission  train  3-1  ,  to  a  main  motor  4,  so  that 
a  fixed  rotating  movement  from  the  main  motor  4  is 
transmitted  to  the  bottom  front  roller  3.  The  top  front 
roller  3'  rests  on  the  bottom  front  roller  3,  so  that  the 
top  front  roller  3'  is  rotated  by  the  bottom  front  roller 
3,  while  a  sliver  S  is  nipped  between  the  rollers  3  and 
3'  while  being  fed  therebetween.  The  bottom  back 
roller  5  is  connected,  via  a  transmission  train  5-1,  to 
a  servo  motor  6,  so  that  a  variable  rotating  movement 
from  the  servo  motor  6  is  transmitted  to  the  bottom 
back  roller  5.  The  top  back  roller  5'  rests  on  the  bot- 
tom  back  roller  5,  so  that  the  top  back  roller  5'  is  ro- 
tated  by  the  bottom  back  roller  5,  while  a  sliver  S  is 
nipped  between  the  rollers  5  and  5'  while  being  fed 
therebetween. 

Arranged  downstream  from  the  front  rollers  3 
and  3'  is  an  air  micrometer  7,  which  functions  as  a 
sensorfor  detecting  long  cycle  unevenness  in  the  sliv- 
er  S.  The  air  micrometer  7  may  be  formed  as  a  funnel 
for  collecting  the  sliver  subjected  to  a  drafting  process 
at  the  drafting  device  2,  as  is,  for  example,  disclosed 
in  Japanese  Examined  Patent  Publication  No.  60- 
12447.  Namely,  the  air  micrometer  7  constructed  as 
a  funnel  is  formed  with  a  funnel  body  7a  which  de- 
fines  a  downwardly  converged  longitudinal  opening 

7a  for  guiding  therein  the  sliver  S  and  a  measuring 
opening  7c  opened  outwardly  at  its  outer  end  and 
opened  to  the  longitudinal  opening  7b  at  its  inner  end. 
The  measuring  opening  7c  is  for  measuring  the  pres- 

5  sure  in  the  longitudinal  opening  7b,  when  the  sliver  S 
moves  through  the  longitudinal  opening  7b,  thereby 
measuring  the  degree  of  unevenness  in  the  sliver  S. 
The  measuring  hole  7c  is  provided  with  a  pressure 
sensor  (not  shown)  for  obtaining  an  electrical  signal 

10  indicative  of  the  pressure  at  the  measuring  hole  7c. 
The  pressure  sensor  is  connected  to  a  unit  8  for  proc- 
essing  the  long-cycle  unevenness  signal.  The  unit  8 
includes  a  differential  amplifier  for  producing  a  signal 
indicating  the  difference  between  the  detected  pres- 

15  sure  value  and  a  reference  pressure  value.  The  out- 
put  of  unit  8  is  connected  to  a  signal  summation  unit 
9.  Arranged  upstream  from  the  back  rollers  5  and  5'  is 
an  electrostatic  detector  10  as  a  sensorfor  detecting 
short  cycle  unevenness.  The  detector  10  is  connect- 

20  ed,  via  a  feed  forward  channel  11,  to  a  unit  12  for  proc- 
essing  the  signal  from  the  detector  10.  The  unit  12  in- 
cludes  a  memory  for  temporarily  storing  the  short  cy- 
cle  unevenness  data  for  a  portion  of  a  sliver,  a  delay 
timer  for  setting,  in  accordance  with  a  spinning 

25  speed,  a  delay  time  for  making  the  portion  of  the  sliver 
corresponding  to  the  detected  data  of  the  uneven- 
ness  arrive  at  a  draft  changing  point  between  the 
back  rollers  5  and  5'  and  the  front  rollers  3  and  3',  and 
a  signal  output  means  for  allowing  the  stored  differ- 

30  ence  signal  to  be  issued  to  the  signal  summation  unit 
9  when  the  set  delay  time  has  elapsed. 

The  signal  summation  unit  9  is  connected  to  a  unit 
13  for  processing  an  output  signal.  Namely,  the  unit 
9  includes  a  switching  unit  having  an  input  connected 

35  to  a  detector  14  for  detecting  the  rotational  speed  of 
the  main  motor  4,  an  input  connected  to  the  signal 
summation  unit  9,  and  an  output  connected  to  a  driver 
circuit  1  5  connected  to  the  servo-motor  6.  Thus,  when 
sliver  unevenness  signal  from  the  signal  formation 

40  unit  9  does  not  occur,  the  output  treatment  unit  1  3  is- 
sues  a  rotating  speed  tuning  signal  to  the  motor  driver 
1  5  to  obtain  a  rotating  speed  of  the  bottom  back  roller, 
in  relation  to  the  rotating  speed  of  the  bottom  front 
roller  3,  which  makes  the  draft  ratio  equal  to  a  refer- 

45  ence  value.  Contrary  to  this,  when  a  sliver  uneven- 
ness  signal  from  the  signal  formation  unit  9  occurs, 
the  output  processing  unit  1  3  functions  issues  a  rota- 
tional  speed  correction  signal  to  the  motor  drive  1  5  to 
correct  the  reference  value  of  the  draft  ratio. 

so  In  Fig.  3,  a  reference  numeral  20  denotes  a  short 
cycle  unevenness  output  circuit  in  which  the  above- 
mentioned  electrostatic  volume  type  detector  1  0  is  in- 
cluded  as  described  later.  As  shown  in  Fig.  4,  the 
short  cycle  unevenness  output  circuit  20  includes  a 

55  high  frequency  bridge  circuit  25,  a  rectifier  circuit  26 
connected  to  the  bridge  circuit  25  for  transforming  the 
alternating  current  output  signal  into  a  direct  current, 
an  amplifier  27  for  amplify  the  output  current  from  the 

3 
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rectifier  circuit  26,  a  correction  feedback  channel  28 
between  the  outlet  of  the  amplifier  27  and  the  vari- 
able  capacitor  23,  and  an  output  amplifier  29  for  pass- 
ing  an  output  short  circuit  unevenness  signal.  The 
high  frequency  bridge  circuit  25  is  constructed  by,  in 
addition  to  the  electrostatic  volume  type  detector  10, 
a  variable  impedance  21,  a  fixed  impedance  22  and 
a  variable  capacitor  23.  The  impedance  21  and  22, 
and  the  capacitors  1  0  and  23,  are  connected  in  series. 
These  series  circuits  are  connected  in  parallel  to  pro- 
vide  input  points  25-1  and  25-2,  which  are  connected 
to  an  alternating  current  source  24.  Outlet  points  25- 
3  and  25-4  are  formed  between  the  impedance  21 
and  23,  and  between  the  capacitors  10  and  23,  re- 
spectively.  The  output  points  25-3  and  25-4  are  con- 
nected  to  inputs  of  the  rectifier  circuit  26.  The  feed 
back  channel  28  includes  an  integrator  30  for  integrat- 
ing  the  feedback  signal  from  the  amplifier  27,  a  switch 
32  for  controlling  transmission  of  the  feedback  signal, 
and  a  summation  unit  28-1  for  obtaining  a  summation 
of  the  signal  from  the  integrator30  and  voltage  source 
31. 

In  the  high  frequency  bridge  circuit  25,  the  vari- 
able  impedance  21  is  for  adjusting  the  zero  point  of 
an  output  signal  from  the  bridge  circuit  25.  The  adjust- 
ment  of  the  zero  point,  i.e.,  balancing  the  bridge  circuit 
25  by  the  variable  impedance  21  is  such  that  a  zero 
output  is  obtained  when  no  sliver  passes  the  electro- 
static  type  detector  1  0,  a  constant  voltage  from  the 
electric  power  source  31  is  applied  to  the  summation 
unit  28-1  ,  the  variable  capacitor  23  has  the  same  ca- 
pacity  as  the  electrostatic  type  detector  10,  and  the 
switch  32  in  the  feedback  channel  28  is  opened  to  pre- 
vent  the  feedback  signal  from  being  transmitted  to 
the  adder  28-1.  Furthermore,  an  adjustment  of  the 
sensitivity  in  reference  to  the  thickness  of  the  sliver  by 
a  variable  resistor  (not  shown)  in  the  amplifier  is  such 
that  the  output  voltage  is  equal  to  a  predetermined 
value  when  a  sliver  of  a  predetermined  thickness 
passes  through  the  electrostatic  type  detector  10, 
and  the  switch  32  is  opened. 

The  integrator  30  of  the  correction  feedback  cir- 
cuit  28  is  for  executing  an  integrating  operation  on  an 
output  signal  from  the  amplifier  27.  As  mentioned 
above,  the  output  signal  from  the  amplifier  27  origi- 
nates  from  the  electrostatic  type  detector  10,  and  is, 
after  passing  through  the  high  frequency  bridge  cir- 
cuit  25,  rectified  by  the  rectifying  circuit  26  and  am- 
plified  by  the  amplifier  27.  Thus,  the  output  signal 
from  the  amplifier  27  indicates  the  unevenness  of  the 
sliver,  which  is  a  sum  of  the  long  cycle  unevenness 
and  the  short  cycle  unevenness  in  the  sliver.  How- 
ever,  the  output  signal  from  the  amplifier  27  also  in- 
cludes  a  low  frequency  component  caused  by  the  de- 
tector  10  itself  due  to  a  temperature  drift.  Thus,  the 
output  signal  from  the  integrator  is  an  average  value 
of  the  unevenness  in  the  sliver.  This  average  sliver 
unevenness  signal  from  the  integrator  30,  and  a  con- 

stant  voltage  from  the  electric  voltage  source  31  ,  and 
supplied  to  the  variable  capacitor  element  23  in  order 
to  vary  the  capacitance  thereof  correspondingly. 
Such  a  control  of  the  capacitance,  in  accordance  with 

5  the  average  unevenness  of  the  sliver,  allows  the  out- 
put  of  the  high  frequency  bridge  circuit  25  to  be  bal- 
anced,  so  that  the  operating  point  thereof  is  always  at 
the  center  P  of  the  linear  portion  of  the  output  char- 
acteristic  curve  in  Fig.  2.  In  order  to  obtain  this  oper- 

10  ation  of  the  integrator  30,  the  value  of  the  time  con- 
stant  of  the  integrator  30  is  set  such  that  the  long  cycle 
unevenness  as  well  as  the  low  frequency  component 
are  deleted,  while  the  short  cycle  unevenness  is 
passed. 

15  According  to  the  present  invention,  as  described 
above,  an  adjustment  of  the  variable  impedance  21 
is  done  to  obtain  a  zero  balance  of  the  bridge  circuit 
25  to  make  the  output  value  of  the  amplifier  29  to  be 
zero  when  no  sliver  passes  through  the  electrostatic 

20  type  detector  10  and  the  switch  32  is  made  OFF  to 
cancel  the  feedback  operation.  Then,  a  sliver  of  a  pre- 
determined  thickness  is  passed  through  the  electro- 
static  volume  type  detector  10,  while  the  variable  re- 
sistor  in  the  amplifier  29  is  adjusted  in  such  a  manner 

25  that  the  output  of  the  amplifier  29  is  equal  to  the  pre- 
determined  value.  Then,  the  switch  32  is  made  ON, 
while  the  spinning  operation  is  commenced,  so  that 
the  correction  feedback  channel  28  is  brought  into  an 
operation.  Namely,  the  integrator  30  issues  a  signal 

30  which  indicates  an  average  sliver  unevenness  signal 
from  the  high  frequency  bridge  circuit  25.  This  signal 
is  supplied  to  the  variable  capacitor  23  to  vary  the  val- 
ue  of  its  capacitance.  As  a  result,  a  feedback  signal, 
which  corresponds  to  an  average  value  of  the  detect- 

35  ed  sliver  unevenness,  is  supplied  to  the  high  frequen- 
cy  bridge  circuit  25.  When  the  operating  point  of  the 
bridge  circuit  25  moves  away  from  the  center  point  P 
in  the  liner  part  of  the  output  characteristic  of  the 
bridge  circuit  25  due  to  effect  of  a  temperature  drift 

40  in  the  electrostatic  volume  type  detector  10,  such  a 
feed  back  operation  causes  the  operating  point  to  re- 
turn  back  to  the  zero  point  (P  in  Fig.  2).  Furthermore, 
because  of  a  large  value  of  the  time  constant  of  the 
integrator  30  with  respect  to  the  length  of  the  short  cy- 

45  cle  unevenness,  the  low  frequency  component 
caused  by  the  temperature  drift  as  well  as  a  long  cy- 
cle  unevenness  are  removed  from  a  sliver  uneven- 
ness  signal  from  the  high  frequency  bridge  circuit  25, 
which  allows  the  short  cycle  unevenness  component 

so  in  the  sliver  unevenness  signal  from  the  amplifier  29 
to  be  transmitted  to  the  short  cycle  unevenness  proc- 
essing  unit  1  2  without  being  influenced  by  the  temper- 
ature.  After  a  predetermined  time  has  elapsed,  the 
short  cycle  unevenness  treatment  section  12  issues, 

55  to  the  signal  summation  unit  9,  a  signal  which  indi- 
cates  the  deviation,  with  respect  to  a  reference  value, 
of  the  short  cycle  unevenness,  so  that  the  short  cycle 
deviation  signal  is  combined  with  the  long  cycle  de- 

4 
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viation  signal  from  the  long  cycle  unevenness  proc- 
essing  section  8  connected  to  the  air  micrometer  7. 
The  thus  obtained  combined  unevenness  signal  from 
the  signal  summation  unit  9  is  introduced  into  the  out- 
put  signal  processing  unit  13,  where  a  corrected  rota- 
tional  speed  signal  is  calculated  with  respect  to  the 
reference  draft  ratio.  The  corrected  signal  is  issued  to 
the  motor  driver  1  5,  so  that  a  speed  of  the  servo  motor 
6  is  varied  to  correct  the  unevenness  of  the  sliver.  In 
short,  control  of  a  short  cycle  unevenness  is  execut- 
ed  using  a  feed  forward  control  principle,  on  one 
hand,  and  a  control  of  a  long  cycle  unevenness  is  exe- 
cuted  using  a  feed  back  control  principle,  on  the  other 
hand.  When  no  unevenness  exists  in  the  sliver,  no 
signal  is  issued  by  the  signal  summation  unit  9,  so  that 
the  servo  motor  6  controls  the  rotational  speed  of  the 
back  roller  5  in  such  a  manner  that  a  predetermined 
draft  ratio  is  obtained  with  respect  to  the  rotational 
speed  of  the  front  roller  3. 

In  the  above  embodiment,  a  high  frequency 
bridge  circuit  is  employed  as  a  short  cycle  uneven- 
ness  detector.  However,  another  type  of  detector, 
such  as  a  frequency  modulation  type,  may  also  be 
employed. 

While  the  present  invention  is  described  with  ref- 
erence  to  the  attached  drawings,  many  modifications 
and  changes  can  be  made  by  those  skilled  in  this  art 
without  departing  from  the  scope  of  and  spirit  of  the 
present  invention. 

Claims 

1.  Adevice  for  controlling  an  unevenness  of  a  sliver 
in  a  drafting  apparatus  for  a  spinning  machine, 
wherein  a  first  sensor  for  detecting  a  short  cycle 
unevenness  of  the  sliver  constructed  as  an  elec- 
trostatic  type  detector  is  arranged  upstream  from 
a  pair  of  back  rollers  of  the  drafting  apparatus, 
while  a  second  sensor  for  detecting  a  long  cycle 
unevenness  of  the  sliver  is  arranged  downstream 
of  a  pair  of  front  rollers,  means  are  provided  for 
combining  signals  from  a  feed  forward  channel 
from  the  first  sensor  as  well  as  a  feed  back  chan- 
nel  from  the  second  sensor,  to  a  signal  for  varying 
a  relationship  of  rotational  speeds  of  one  of  the 
pairs  of  the  back  and  front  rollers  with  respect  to 
the  other  pair,  thereby  executing  a  feed  forward 
control  for  a  short  cycle  unevenness,  on  one 
hand,  and  a  feed  back  control  for  a  long  cycle  un- 
evenness,  on  the  other  hand,  in  order  to  obtain  a 
desired  draft  ratio,  characterized  in  that  a  short 
cycle  unevenness  detecting  unit  including  the 
first  sensor  as  the  electrostatic  type  detector  is 
constructed  so  that  its  output  characteristic  is  ad- 
justable,  an  integrator  is  connected  to  the  feed 
forward  channel  for  obtaining  an  averaging  signal 
of  the  short  cycle  unevenness  detecting  unit,  and 

a  correction  feed  back  channel  is  provided  for 
connecting  the  integrator  with  the  short  cycle  un- 
evenness  detecting  unit,  thereby  maintaining  a 
desired  output  characteristic. 

5 
2.  Adrafting  apparatus  according  to  claim  1  ,  where- 

in  said  short  cycle  unevenness  detecting  unit 
comprises  a  variable  capacitor  as  well  as  impe- 
dance  elements,  which  construct,  together  with 

10  said  first  sensor  as  the  electrostatic  type  detec- 
tor,  a  high  frequency  bridge  circuit,  said  variable 
capacitor  being  in  connection  with  the  integrating 
means  so  that  the  output  characteristic  of  the 
high  frequency  bridge  circuit  is  controlled  in  ac- 

15  cordance  with  the  average  unevenness  of  the 
sliver. 

3.  Adrafting  apparatus  according  to  claim  2,  where- 
in  one  of  the  impedance  elements  is  a  variable 

20  type,  and  wherein  the  drafting  apparatus  further 
comprises  a  switch  arranged  in  the  correction 
feed  back  channel  at  a  position  between  the  in- 
tegrator  and  the  bridge  circuit,  the  switch  being 
usually  in  closed  position  but  opened  in  order  to 

25  allow  the  zero  point  of  the  bridge  circuit  to  be  ad- 
justed  by  the  variable  impedance  element,  with- 
out  passing  the  sliver. 

4.  Adrafting  apparatus  according  to  claim  2,  where- 
30  in  it  further  includes  an  amplifier,  for  amplifying 

the  signal  from  the  bridge  circuit,  with  a  means  for 
controlling  an  amplifying  ratio,  and  wherein  the 
drafting  apparatus  further  comprises  a  switch  ar- 
ranged  in  the  feed  back  channel  at  a  position  be- 

35  tween  the  integrator  and  the  bridge  circuit,  the 
switch  being  usually  in  closed  position  but  being 
opened  in  order  to  allow  control  of  the  output  to 
a  predetermined  level  by  adjusting  the  amplifying 
ratio  when  a  sliver  of  a  reference  thickness  is 

40  passed. 
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