
(19) J  
Europaisches  Patentamt 

European  Patent  Office 

Office  europeen  des  brevets (11) E P   0  7 7 8   3 6 6   A 1  

(12) EUROPEAN  PATENT  A P P L I C A T I O N  
published  in  accordance  with  Art.  158(3)  EPC 

(43)  Date  of  publication:  (51)  int.  CI.6:  D04C  3 / 2 4  
11.06.1997  Bulletin  1997/24 

(86)  International  application  number: 
(21)  Application  number:  96917697.3  PCT/JP96/01647 

(22)  Date  of  filing:  14.06.1996  (87)  International  publication  number: 
WO  97/00343  (03.01.1997  Gazette  1997/02) 

(84)  Designated  Contracting  States:  •  YAMAGATA,  Shigeo, 
DE  ES  IT  Nippon  Mayer  Co.,  Ltd. 

Fukui-shi,  Fukui  910  (JP) 
(30)  Priority:  14.06.1995  JP  147251/95  •  MATSUDA,  Hiroyuki, 

Nippon  Mayer  Co.,  Ltd. 
(71  )  Applicant:  NIPPON  MAYER  CO.,  LTD.  Fukui-shi,  Fukui  910  (JP) 

Fukui  910  (JP) 
(74)  Representative:  Strehl  Schubel-Hopf  Groening  & 

(72)  Inventors:  Partner 
•  KOBAYASHI,  Yoshitsugu,  Maximilianstrasse  54 

Nippon  Mayer  Co.,  Ltd.  80538  Munchen  (DE) 
Fukui-shi,  Fukui  910  (JP) 

CO 
CO 
CO 
CO 

r»- 
o  
Q_ 
LU 

(54)  OPERATION  SELECTING  CONTROL  METHOD  AND  APPARATUS  FOR  SHIFTER  FORK  OF 
TORCHON  LACE  MACHINE 

(57)  The  present  invention  provides  operation 
selecting  control  method  and  apparatus  for  shifter  fork  F  I  G  .  1 
of  a  torchon  lace  machine  in  such  a  way  that  the  shifter  4 
fork  can  sufficiently  follow  high-speed  rotation  without  [i , , , , , ,^,, , , , ,*,^ 
erroneous  function.  The  switching  apparatus  is  simple  f§ |   m 
in  structure.  Pawls  23a  and  23b  acting  as  selector  rods  12  £  §  l6-—^^~,7° 
are  pivoted  to  an  elevatable  member  20  that  is  a  part  of  ' c^v   ■" 
a  driving  means.  The  pawls  can  act  on  parts  of  a  fork  p'D~^r^^^lJ^Z  \  j " - "  
shaft  1  4  or  shifter  fork  1  1  .  Permanent  magnets  22a  and  5a^mm^^  \  '""in! 
22b  are  attached  to  the  pawls,  respectively.  Solenoids  f   e ^ ^ M ^ M   'f4fa  | J   m  / 
21a  and  21b  are  mounted  close  to  the  pawls  23a  and  2 3 b i ^ ^ ^ J j ^ W i J  
23b,  respectively,  so  that  the  solenoids  can  magnetically  20a2  ̂ ^ ^ f ^ ^ ^ ^ \   \ f ^ ^ ! ^ a   \ 
act  on  the  pawls,  respectively.  When  the  pawls  are  7°6-—^W^^  ?0  *  'kJcIu3 '   ^   '' 
moved  into  their  operated  positions  or  unoperated  posi-  7 c " ^ ^ ^ = ^ k ™   l l l l l p i ^ ^ a  
tions  where  they  do  or  do  not,  respectively,  act  on  the  ^ - ^ y ^ ^ ^ S n   rB§^5£'° 
fork  shaft  14  or  shifter  fork  11,  the  solenoids  are  ener-  2,6  f   |§§  J  II  iPigjaX  25 
gized  to  produce  a  repulsive  magnetic  field  between  /  fg£^^   jr  I  l^fSisa  \  | 
each  solenoid  and  the  corresponding  permanent  mag-  £  WWr-20b{  i  4. 
net  because  of  similar  magnetic  poles.  Thus,  the  pawls  A  JliiyP____  r  
which  are  selector  rods  are  moved.  When  the  pawls  are  29  jo  J C C ^   n i )  
not  moved,  the  solenoids  are  deenergized.  In  this  way,  2061  2A^v^~LA 
selecting  operation  are  controlled.  ^C^T^WT-t , - - .   _J  Nia 
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Description 

[TECHNICAL  FIELD] 

The  present  invention  relates  to  operation  selecting  s 
control  method  and  apparatus  for  shifter  fork  of  torchon 
lace  machine  and,  more  particularly,  to  such  method 
and  apparatus  using  a  separate  electronic  control  por- 
tion  producing  a  signal  according  to  which  the  mode  of 
operation  of  the  shifter  fork  is  selected  or  switched.  to 

[BACKGROUND  ART] 

A  torchon  lace  machine  in  which  the  mode  of  oper- 
ation  of  the  shifter  fork  is  selected  according  to  a  signal  is 
from  an  electronic  control  portion  as  described  above 
has  been  well  known.  In  this  torchon  lace  machine,  the 
shifter  fork  is  fitted  over  a  fork  shaft.  Vertical  movement 
of  this  shifter  fork  is  induced  by  a  driving  means.  One 
example  of  this  driving  means  uses  a  spindle  plate  for  20 
rotating  a  spindle  over  which  a  bobbin  is  fitted.  A 
threaded,  driven  wheel  is  fitted  over  the  rotating  shaft  of 
the  spindle  plate.  A  cam  is  fitted  over  the  driven  wheel. 
A  driving  lever  produces  a  driving  force  by  making  use 
of  displacement  of  this  cam.  This  structure  is  disclosed,  25 
for  example,  in  JP-B-60028702  (UTILITY  MODEL)  and 
JP-B-61  038941  (UTILITY  MODEL)  (Utility  Model  Exam- 
ined  Publication  Nos.  28702/1985  and  38941/1986). 

In  the  structure  disclosed  in  the  JP-B- 
60028702(UTILITY  MODEL),  a  selector  rod  is  rotatably  30 
mounted  to  a  lower  portion  of  a  fork  shaft.  The  selector 
rod  is  connected  to  the  plunger  of  a  solenoid  which,  in 
turn,  is  secured  to  the  housing  of  the  machine.  The  JP- 
B-61  038941  (UTILITY  MODEL)  discloses  a  structure 
where  a  plurality  of  levers  utilizing  displacement  of  the  35 
aforementioned  cam  rotate  a  shaft  in  which  a  selector 
rod  is  slidably  fitted.  A  control  rod  protruding  from  this 
shaft  is  rotated  at  the  same  time  and  brought  close  to  a 
magnet  coil.  Then,  the  control  rod  is  either  attracted  or 
unattracted.  Thus,  the  mode  of  operation  can  be  40 
selected. 

In  another  known  structure,  a  selector  rod  utilizing 
rotation  of  the  shaft  of  a  rotary  solenoid  is  mounted 
between  a  fork  shaft  and  the  end  of  a  driver  lever  to 
which  a  driving  force  is  transmitted,  the  end  being  45 
located  in  a  diametrically  opposite  relation  to  the  side  of 
the  driver  lever  on  which  the  cam  acts. 

In  all  the  constructions  of  the  apparatuses 
described  in  the  above-cited  literatures,  when  the  selec- 
tor  rod  is  made  to  or  not  to  act  on  the  fork  shaft,  the  con-  so 
trol  rod  collides  or  presses  against  the  magnet. 
Therefore,  during  the  operation,  there  is  a  possibility  of 
occurrence  of  collision  or  strong  contact  resistance. 
This  can  cause  a  erroneous  function.  When  a  braiding 
operation  is  being  performed  at  a  high  speed,  good  55 
responsiveness  is  not  obtained.  Furthermore,  troubles 
such  as  breaking  of  coils  may  take  place.  These  may  be 
obstacles  to  normal  braiding  motion.  Additionally,  any  of 
these  apparatuses  is  made  up  of  many  components 

and  complex  in  structure.  Hence,  they  are  not  easy  to 
service.  Moreover,  they  are  expensive  to  fabricate. 

In  view  of  the  foregoing  problems,  the  present 
invention  has  been  made.  It  is  an  object  of  the  invention 
to  provide  operation  selecting  control  method  and  appa- 
ratus  for  shifter  fork  of  torchon  lace  machine  which  is 
free  of  the  foregoing  problems  and  capable  of  suffi- 
ciently  following  up  high-speed  rotation  without  errone- 
ous  function  and  which  is  preferably  simple  in 
constitution. 

[DISCLOSURE  OF  THE  INVENTION] 

In  an  operation  selecting  control  method  for  a 
shifter  fork  in  accordance  with  the  present  invention,  a 
selector  rod  is  made  to  be  movably  held  by  a  part  of 
driving  means.  The  selector  rod  is  so  mounted  as  to  act 
on  a  part  of  a  fork  shaft  or  the  shifter  fork.  The  selector 
rod  is  equipped  with  a  permanent  magnet.  A  solenoid  is 
mounted  close  to  the  selector  rod  so  that  the  solenoid 
can  magnetically  act  on  the  selector  rod.  When  the 
selector  rod  is  moved  into  its  operated  or  unoperated 
position  where  the  rod  does  or  does  not,  respectively, 
act  on  the  fork  shaft  or  shifter  fork,  the  solenoid  is  elec- 
trically  energized  to  develop  a  magnetic  field  which 
repels  the  permanent  magnet  because  of  similar  mag- 
netic  poles.  Thus,  the  selector  rod  is  moved.  When  the 
selector  rod  is  not  moved,  the  solenoid  is  not  energized. 
In  this  way,  the  mode  of  operation 

In  the  present  invention,  the  mode  of  operation  of 
the  selector  rod  can  be  quickly  and  precisely  selected 
by  energizing  or  deenergizing  the  solenoid.  In  the 
former  case,  a  repelling  action  occurs  with  the  perma- 
nent  magnet,  thus  moving  the  selector  rod.  In  the  latter 
case,  the  selector  rod  is  kept  at  rest. 

When  the  selector  rod  is  not  moved  as  described 
above,  the  solenoid  is  energized  to  produce  an  attract- 
ing  magnetic  field  with  the  permanent  magnet  by  dis- 
similar  poles.  In  consequence,  the  selector  rod  can  be 
maintained  stationary.  In  this  case,  the  selector  rod  can 
be  maintained  in  its  unoperated  state  more  certainly. 

When  the  solenoid  is  energized  to  move  the  selec- 
tor  rod  into  its  operated  or  unoperated  position  as 
described  above,  the  selector  rod  is  preferably  kept  out 
of  contact  with  a  member  on  the  side  of  the  solenoid. 
This  circumvents  collision  or  strong  abutment  during  the 
operation.  Hence,  an  erroneous  function  is  prevented. 
As  a  result,  the  machine  can  accommodate  itself  to 
high-speed  rotation  without  difficulty. 

After  the  selector  rod  has  been  moved  as  described 
above,  it  is  desired  to  return  the  rod  to  the  side  of  the 
solenoid  by  a  returning  means.  This  assures  that  the 
selector  rod  goes  back  to  its  home  position. 

Especially,  where  the  above-mentioned  returning 
means  is  a  returning  member  acting  on  a  lower  portion 
of  the  selector  rod,  engagement  with  the  inclined  sur- 
face  of  the  returning  member  forces  the  selector  rod 

Where  the  above-described  returning  means  is  a 
separate  solenoid  mounted  on  the  opposite  side  of  the 
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selector  rod  from  the  first-mentioned  solenoid,  the  two 
solenoids  attract  and  repel  coordinately.  The  coordinate 
action  further  enhances  the  responsiveness  of  the 
selector  rod. 

An  operation  selecting  control  apparatus  for  shifter 
fork  in  accordance  with  the  present  invention  comprises 
an  elevatable  member,  a  retaining  member,  a  displace- 
ment-imparting  member,  a  pawl,  and  an  actuator.  The 
elevatable  member  extends  in  the  axial  direction  of  a 
fork  shaft  to  which  the  shifter  fork  is  mounted,  the  shifter 
fork  being  moved  back  and  forth.  The  retaining  member 
is  firmly  mounted  to  the  housing  of  the  machine.  The 
elevatable  member  is  slidably  held  to  the  retaining 
member.  The  displacement-imparting  member  imparts 
a  displacement  to  the  elevatable  member  to  drive  it.  The 
pawl  is  pivoted  to  a  part  of  the  elevatable  member  and 
mounted  so  as  to  be  swingable.  Thus,  the  pawl  can 
come  into  and  out  of  engagement  with  the  shifter  fork  or 
fork  shaft.  The  shifter  fork  or  fork  shaft  has  an  engaging 
portion.  The  actuator  brings  the  pawl  into  or  out  of 
engagement  with  the  engaging  portion  of  the  shifter  fork 
or  fork  shaft  by  swinging  the  pawl. 

In  this  apparatus  according  to  the  invention,  the 
actuator  acts  to  bring  the  pawl  into  engagement  with  the 
engaging  portion  of  the  shifter  fork  or  fork  shaft  or  to 
keep  the  pawl  out  of  engagement.  In  this  way,  upward 
and  downward  movement  of  the  shifter  fork  can 

In  the  apparatus  described  above,  the  actuator 
preferably  makes  use  of  interaction  between  a  perma- 
nent  magnet  and  the  solenoid  capable  of  appropriately 
acting  on  the  permanent  magnet  which  is  mounted  to 
the  pawl. 

In  this  case,  when  the  solenoid  of  the  actuator  is 
electrically  energized,  a  repulsive  force  is  produced, 
which  brings  the  pawl  into  engagement  with  the  engag- 
ing  portion  of  the  shifter  fork  or  fork  shaft.  When  the 
solenoid  is  not  energized,  the  attracting  force  of  the  per- 
manent  magnet  fitted  to  the  pawl  or  the  attracting  force 
of  the  solenoid  of  the  actuator  assures  that  the  pawl  is 
kept  at  its  unoperated  position.  In  consequence,  it  is 
possible  to  select  upward  and  downward  movement  of 
the  shift  fork  without  erroneous  function.  In  this  manner, 
the  above-described  method  can  be  practiced  well. 

[BRIEF  DESCRIPTION  OF  THE  DRAWINGS] 

Fig.  1  is  a  front  elevation  partially  in  cross  section  of 
a  first  embodiment  of  an  operation  selecting  control 
apparatus  for  shifter  fork  according  to  the  present 
invention  and  its  associated  parts; 
Fig.  2  is  a  fragmentary  enlarged  cross  section  of 
Fig.  1  ; 
Fig.  3  is  a  side  elevation  of  only  an  elevatable  mem- 
ber  of  components  incorporated  in  the  apparatus 
shown  in  Fig.  1  ; 
Fig.  4  is  a  front  elevation  partially  in  cross  section  of 
a  second  embodiment  of  an  operation  selecting 
invention; 
Fig.  5  is  a  front  elevation  partially  in  cross  section  of 

a  third  embodiment  of  an  operation  selecting  con- 
trol  apparatus  for  shifter  fork  according  to  the  inven- 
tion; 
Fig.  6  is  an  enlarged  fragmentary  cross  section 

5  taken  perpendicularly  to  Fig.  5,  showing  a  retaining 
member  and  an  elevatable  member;  and 
Fig.  7  is  a  schematic  diagram  of  an  embodiment  in 
which  a  solenoid  is  used  as  a  returning  means. 

10  [BEST  MODE  FOR  CARRYING  OUT  THE  INVENTION] 

Embodiments  of  method  and  apparatus  for  opera- 
tion  selecting  control  method  and  apparatus  for  shifter 
fork  of  torchon  lace  machine  in  accordance  with  the 

15  present  invention  are  hereinafter  described  by  referring 
to  the  drawings. 

Fig.  1  is  a  fragmentary  front  elevation  partially  in 
cross  section  of  a  first  embodiment  of  operation  select- 
ing  control  apparatus  for  a  shifter  fork  according  to  the 

20  present  invention  and  its  associated  parts.  Fig.  2  is  a 
fragmentary  enlarged  view  of  Fig.  1  .  Fig.  3  is  a  side  ele- 
vation  showing  only  an  elevatable  member  of  the  appa- 
ratus. 

A  first  embodiment  of  an  operation  selecting  control 
25  apparatus  for  a  shifter  fork  according  to  the  invention  is 

described  by  referring  to  Figs.  1-3. 
There  are  shown  a  disklike  machine  housing  1  ,  an 

annular  upper  machine  housing  2,  and  a  spindle-driving 
1  and  the  upper  machine  housing  2.  The  spindle-driving 

30  member  3  is  composed  of  a  spindle  plate  4,  a  clutch  5, 
and  a  drive  gear  6.  This  drive  gear  6  is  rotatably  and 
loosely  mounted  on  a  shaft  8,  which  is  firmly  secured  to 
the  machine  housing  1  by  nuts  7a,  7b,  and  7c.  The 
clutch  5  is  slidably  and  rotatably  inserted  in  a  tubular 

35  shaft  9  that  is  formed  integrally  with  the  drive  gear  6. 
The  clutch  5  can  come  into  and  out  of  engagement  with 
a  clutch-engaging  member  10  that  is  formed  integrally 
with  a  lower  part  of  the  spindle  plate  4. 

Indicated  by  1  1  is  a  shifter  fork  to  which  upper  fork 
40  1  2  and  lower  fork  1  3  having  bifurcate  shape  are  firmly 

mounted.  The  clutch  5  is  provided  with  a  peripheral 
groove  5a  and  rotatably  held  by  the  lower  fork  1  3.  The 
shifter  fork  1  1  is  fitted  over  a  fork  shaft  1  4.  The  fork  shaft 
14  passed  through  the  machine  housing  1  with  a  bush 

45  1  5  between  them.  Both  ends  of  a  compression  spring 
1  6  are  positioned  by  washers  1  7a  and  1  7b  between  the 
upper  housing  2  and  the  shifter  fork  1  1  .  The  spring  1  6  is 
loosely  inserted  over  the  fork  shaft  1  4  so  as  to  bias  the 
shifter  fork  1  1  downward. 

so  An  operation  selecting  control  apparatus  1  8  for  shift 
fork  is  constructed  in  the  manner  described  below. 

This  selecting  control  apparatus  comprises  a 
retaining  member  19  affixed  to  the  machine  housing  1 
by  a  screw  means  or  the  like,  an  elevatable  member  20 

55  held  inside  the  retaining  member  19  so  as  to  be  slidable 
vertically,  solenoids  21a  and  21b  attached  to  the  inner 
side  surface  of  the  retaining  member  19  to  form  an  rods, 
and  permanent  magnets  22a  and  22b  mounted  on  the 
pawls  23a  and  23b,  respectively.  These  pawls  23a  and 
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23b  are  held  by  pivots  28a  and  28b  in  a  face-to-face 
relation  to  the  solenoids  21a  and  21b,  respectively. 
These  permanent  magnets  22a  and  22b  are  fitted  on  an 
opposite  relation  to  the  solenoids  21a  and  21b,  respec- 
tively,  so  that  these  solenoids  can  magnetically  act  on 
the  magnets,  respectively.  These  permanent  magnets 
22a  and  22b  are  so  arranged  that  during  energization  of 
the  solenoids  21a  and  21b  to  move  the  pawls,  the  mag- 
nets  are  magnetized  with  the  same  magnetic  poles  as 
their  respective  geometrically  opposite  magnetic  poles 
of  the  solenoids.  Normally,  each  of  the  solenoids  21a 
and  21b  has  an  iron  core. 

The  operation  selecting  control  apparatus  further 
includes  a  substantially  L-shaped  displacement-impart- 
ing  member  24  kept  in  abutment  with  the  bottom  surface 
20b1  of  the  elevatable  member  20  and  a  support  mem- 
ber  25  mounted  to  the  machine  housing  1.  The  dis- 
placement-imparting  member  24  is  rotatably  held  by  the 
support  member  25  via  a  bearing  (not  shown)  and  a 
support  pin  27a. 

The  solenoids  21a  and  21b  are  connected  with  a 
control  portion  (not  shown)  by  electric  wires  to  permit 
energization  of  the  solenoids.  It  is  also  possible  to  elim- 
inate  the  wires  by  supplying  an  induced  electromotive 
force  to  the  solenoids  and  supplying  a  control  signal  to 
a  receiving  portion  by  radio. 

The  elevatable  member  20  has  an  upper  portion 
20a  upper  and  lower  portions  are  centrally  provided  with 
holes  to  permit  sliding  movement  of  the  fork  shaft  14.  A 
hole  30  in  the  lower  portion  20b  of  the  elevatable  mem- 
ber  is  so  formed  that  it  is  not  affected  by  the  fork  shaft  1  4 
regardless  of  the  way  the  elevatable  member  20  moves 
upward  or  downward. 

A  rod  end  26  is  rotatably  attached  to  the  lower  end 
of  the  displacement-imparting  member  24  via  a  bearing 
(not  shown)  and  a  pivotal  pin  27b.  When  a  shifter  fork- 
driving  displacement-transmitting  member  29  which  is 
screwed  over  the  rod  end  26  is  pulled  in  the  direction 
indicated  by  the  arrow  A,  the  displacement-imparting 
member  24  rotates  to  push  up  the  elevatable  member 
20  in  the  direction  indicated  by  the  arrow  B. 

The  shifter  fork-driving  displacement-transmitting 
member  29  is  so  constructed  that  it  is  reciprocated  in 
the  direction  indicated  by  the  arrow  A  in  Fig.  1  ,  for  exam- 
ple,  in  synchronism  with  rotation  of  the  main  shaft  of  the 
torchon  lace  machine. 

In  the  operation  selecting  control  apparatus  18  for 
shifter  fork  constructed  as  described  above,  when  the 
solenoids  21a  and  21b  are  not  energized,  the  perma- 
nent  magnets  22a  and  22b  pass  through  a  slot  32 
formed  in  the  side  surface  of  the  elevatable  member  20 
and  are  attracted  and  about  to  be  stuck  to  the  cores  of 
the  solenoids  21a  and  21b.  However,  protrusions  20a1 
and  20a2  on  the  upper  portion  of  the  elevatable  mem- 
ber  20a  hinder  the  sticking  and  maintain  the  permanent 
in  Figs.  1  and  2.  The  pawls  23a  and  23b  move  upward 
without  acting  on  the  fork  shaft  1  4  and  so  the  fork  shaft 
1  4  remains  stationary. 

When  energized,  the  solenoids  21a  and  21b  are 

magnetized  with  the  same  poles  as  their  respective 
geometrically  opposite  south  and  north  poles  of  the  per- 
manent  magnets  22a  and  22b.  The  resulting  magnetic 
field  repulses  the  pawls  23a  and  23b  in  the  directions 

5  indicated  by  the  arrows  C1  and  C2  in  Figs.  1  and  2 
because  of  similar  magnetic  poles.  In  this  state,  engag- 
ing  portions  23a1  and  23b1  of  the  pawls  23a  and  23b, 
respectively,  can  be  engaged  in  notches  14a  and  14b 
formed  in  the  fork  shaft.  The  elevatable  member  20  is 

10  raised  by  the  displacement-imparting  member  24.  The 
engaging  portions  23a1  and  23b1  are  engaged  in  the 
notches  1  4a  and  1  4b,  respectively.  As  a  result,  the  fork 
shaft  14  is  raised. 

Thus,  the  shifter  fork  11  fitted  in  the  fork  shaft  14 
15  moves  upward  together  with  the  fork  shaft  14.  The 

upper  fork  1  2  and  lower  fork  1  3  firmly  mounted  to  the 
shifter  fork  1  1  follow  the  shaft  1  4.  The  clutch  5  whose 
peripheral  groove  5a  is  rotatably  held  by  the  lower  fork 
13  is  shifted  into  a  position  P.D  where  the  clutch  can 

20  come  into  engagement  with  the  clutch-engaging  mem- 
ber  10  which  is  formed  integrally  with  the  spindle  plate 
4. 

Under  this  condition,  when  the  drive  gear  6  turns, 
the  clutch  5  follows.  The  rotating  force  is  transmitted  to 

25  the  spindle  plate  4  via  the  clutch-engaging  member 
In  the  above  description,  the  combination  of  the 

permanent  magnets  and  solenoids  brings  the  pawls  into 
or  out  of  engagement  with  the  engaging  portions  of  the 
shifter  fork  or  fork  shaft.  Instead,  the  amount  of  dis- 

30  placement  may  be  controlled  or  selected  directly  or  via 
a  lever  or  the  like,  using  piezoelectric  devices. 

A  second  embodiment  of  the  operation  selecting 
control  method  and  apparatus  for  shifter  fork  according 
to  the  invention  is  next  described  by  referring  to  Fig.  4.  It 

35  is  to  be  noted  that  like  components  are  indicated  by  like 
reference  numerals  in  both  embodiments,  such  as  the 
spindle-driving  member  3. 

Referring  to  Fig.  4,  the  shifter  fork  1  1  and  a  collar  54 
to  be  engaged  are  fitted  over  a  fork  shaft  141.  The  collar 

40  54  forms  an  engaging  portion  bearing  against  the  bot- 
tom  of  the  shifter  fork  1  1  .  The  fork  shaft  is  slidably  fitted 
in  an  upper  portion  202a  of  the  elevatable  member, 
which  is  slidably  held  within  a  retaining  member  191 
screwed  to  the  machine  housing  1.  Both  ends  of  the 

45  compression  spring  1  6  are  positioned  by  washers  1  7a 
and  1  7b  between  the  upper  machine  housing  2  and  the 
shifter  fork  1  1  .  The  spring  1  6  is  loosely  inserted  over  the 
fork  shaft  141  so  as  to  bias  it  downward. 

Indicated  by  181  is  an  operation  selecting  control 
so  apparatus  for  shifter  fork  of  the  second  embodiment  and 

constructed  as  follows. 
This  apparatus  comprises  the  retaining  member 

191  affixedly  mounted  to  the  machine  housing  1  by  a 
screw  to  be  slidable  vertically  inside  the  retaining  mem- 

55  ber  1  91  ,  a  pawl  231  acting  as  a  selector  rod,  and  a  per- 
manent  magnet  221  mounted  on  the  pawl  231  which 
can  be  swung.  The  pawl  231  is  rotatably  held  by  a  pivot 
281  in  a  notch  formed  in  the  upper  portion  202a  of  the 
elevatable  member.  The  apparatus  further  includes  a 

4 
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compression  spring  161  located  under  the  retaining 
member  191,  a  roller  272  bearing  against  the  bottom 
surface  202c  of  the  elevatable  member,  a  displacement- 
imparting  member  241  rotatably  held  by  a  pivotal  pin 
271a,  a  transmission  roller  47  connected  with  the  dis- 
placement-  imparting  member  241  ,  a  cam  46  fitted  over 
the  tubular  shaft  9,  a  nonmagnetic  L-shaped  member 
53  screwed  to  the  machine  housing  1  ,  and  a  solenoid 
212  acting  as  an  actuator.  The  lower  portion  202b  of  the 
elevatable  member  is  inserted  in  the  compression 
spring  161.  The  roller  272  is  rotatably  mounted  to  the 
displacement-imparting  member  241  via  a  pivotal  pin 
271b.  The  profile  of  the  cam  46  bears  against  the  trans- 
mission  roller.  The  solenoid  212  is  rigidly  mounted  to 
the  L-shaped  member  53  and  is  disposed  in  face-to- 
face  (geometrically  opposite)  position  to  the  permanent 
magnet  221  so  as  to  magnetically  act  on  the  permanent 
magnet  221  .  The  solenoid  212  is  so  set  up  that  when  it 
is  energized  to  move  the  pawl,  the  solenoid  is  magnet- 
ized  with  the  same  magnetic  poles  as  the  north  and 
south  poles  of  the  permanent  magnet  221  . 

A  hole  300  is  formed  in  the  center  of  the  upper  por- 
tion  202a  of  the  elevatable  member  in  such  a  way  that 
shaft  141  regardless  of  the  way  in  which  the  elevatable 
member  200  is  moving  upward  or  downward. 

The  cam  46  is  designed  to  follow  the  tubular  shaft  9 
when  it  is  rotating.  When  the  convex  portion  of  the  pro- 
file  of  the  cam  reaches  the  surface  where  it  bears 
against  the  transmission  roller  47,  the  roller  47  is 
pushed  in  the  direction  indicated  by  the  arrow  A2,  and 
the  displacement-  imparting  member  241  shifts  the  ele- 
vatable  member  202  in  the  direction  indicated  by  the 
arrow  B2. 

In  the  operation  selecting  control  apparatus  181  for 
shifter  fork  of  this  embodiment,  when  the  solenoid  212 
is  not  energized,  if  the  elevating  member  202  is  moving 
downward,  the  right  side  231  a1  of  a  downwardly  pro- 
truding  end  of  the  pawl  231  comes  into  contact  with  the 
inner  surface  of  a  notch  191a  formed  in  the  retaining 
member  191  that  is  a  returning  means.  The  pawl  231  is 
urged  to  tilt  toward  the  solenoid  212.  At  the  same  time, 
the  permanent  magnet  221  is  attracted  and  about  to  be 
stuck  to  the  core  of  the  solenoid  212.  However,  when 
the  permanent  magnet  221  comes  close  to  the  solenoid 
212,  the  left  side  231a2  of  the  downwardly  protruding 
end  of  the  pawl  231  bears  against  an  inclined  surface 
202a1  defining  a  notch  in  the  upper  portion  202a  of  the 
elevatable  member.  This  hinders  further  inclination  of 
the  pawl  231.  Consequently,  the  pawl  231  is  kept  close 
to  the  L-shaped  member  53.  Under  this  condition,  the 
pawl  231  does  not  act  on  the  collar  54  to  be  engaged 
that  is  an  engaging  portion  fitted  over  the  fork  shaft  the 
fork  shaft  141  ,  the  shaft  141  remains  at  rest. 

When  energized,  the  solenoid  212  is  energized  with 
the  same  magnetic  poles  as  the  south  and  north  poles 
of  the  permanent  magnet  221,  thus  producing  a  repul- 
sive  magnetic  field.  This  repels  the  pawl  231  in  the 
direction  indicated  by  the  arrow  C4,  thus  permitting  the 
pawl  231  to  act  on  the  collar  54  to  be  engaged  fitted 

over  the  fork  shaft  141  .  As  the  elevatable  member  202 
is  raised  by  the  displacement-imparting  member  241  , 
the  pawl  231  comes  into  engagement  with  the  collar  54, 
thus  elevating  the  fork  shaft  141  . 

5  As  a  result,  in  the  same  manner  with  the  first 
embodiment  the  shifter  fork  1  1  fitted  over  the  fork  shaft 
141  shifts  the  clutch  5  into  a  position  where  it  can 
engage  the  clutch-engaging  member  10.  Under  this 
condition,  if  the  drive  gear  6  rotates,  the  rotating  force  is 

10  transmitted  to  the  spindle  plate  4  via  the  clutch-engag- 
ing  member  10. 

Figs.  5  and  6  illustrate  a  third  embodiment  of  oper- 
ation  selecting  control  method  and  apparatus  for  shifter 
fork  in  accordance  with  the  present  invention.  Again, 

15  those  components  and  structures  which  are  common  to 
their  counterparts  of  the  first  embodiment,  such  as  spin- 
dledriving  member  3,  are  indicated  by  the  same  refer- 
ence  numerals  as  used  in  the  first  embodiment. 

Referring  to  Fig.  5,  a  shifter  fork  1  1  is  fitted  over  a 
20  fork  shaft  143,  which  is  slidably  fitted  in  the  top  portion 

193a  of  a  retaining  member  193  rigidly  fixed  to  the 
machine  housing  1  by  a  screw  means  or  the  like,  wash- 
ers  1  7a  and  1  7b  between  an  upper  housing  2  and  the 
shifter  fork  1  1  .  The  spring  1  6  is  loosely  inserted  over  the 

25  fork  shaft  1  43  so  as  to  bias  the  shifter  fork  1  1  downward. 
Indicated  by  183  is  an  operation  selecting  control 

apparatus  for  shifter  fork  of  the  third  embodiment.  This 
apparatus  is  constructed  in  the  manner  described 
below. 

30  An  elevatable  member  204  is  vertically  slidably  held 
inside  the  retaining  member  193  that  is  securely 
mounted  to  the  machine  housing  1  .  As  also  shown  in 
Fig.  6,  a  cam  member  54  forming  a  returning  means  is 
inserted  in  recesses  57  and  60.  The  recess  57  reaches 

35  the  depth  of  the  inner  bottom  204a  of  the  elevatable 
member  204.  The  recess  60  is  formed  at  the  bottom  of 
the  retaining  member  193.  The  cam  member  54  is  firmly 
held  against  the  retaining  member  193  by  a  snap  ring 
58.  A  pawl  233  acting  as  a  selector  rod  is  rotatably 

40  mounted  in  the  recess  57  in  the  elevatable  member  204 
by  a  pivot  283.  The  pawl  233  is  mounted  so  as  to  be 
swingable.  A  permanent  magnet  223  is  mounted  on  the 
pawl  233. 

A  compression  spring  1  64  is  disposed  between  a 
45  washer  61  and  a  step  portion  of  the  retaining  member 

193,  the  washer  being  mounted  at  the  lower  end  of  the 
elevatable  member  204  which  is  inserted  in  the  spring 
164.  This  spring  biases  the  elevatable  member  204 
downward.  A  roller  274  abutting  against  the  bottom  sur- 

50  face  204b  of  the  elevatable  member  is  rotatably 
mounted  to  the  displacement-imparting  member  242 
via  242  is  rotatably  mounted  via  a  pivotal  pin  273a.  A 
transmission  roller  470  is  connected  to  the  displace- 
ment-  imparting  member  242. 

55  The  cam  46  is  fitted  over  the  tubular  shaft  9.  The 
profile  of  the  cam  bears  against  the  transmission  roller 
470.  A  solenoid  member  56  firmly  mounted  to  the 
retaining  member  193  by  a  screw  means  or  the  like  has 
a  solenoid  214  which  is  located  opposite  to  the  perma- 

5 
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nent  magnet  223  so  as  to  be  capable  of  acting  magnet- 
ically  on  the  magnet.  This  solenoid  214  is  so  set  up  that 
when  it  is  energized  to  move  the  pawl,  the  solenoid  is 
magnetized  with  the  same  magnetic  poles  as  their 
respective  geometrically  opposite  north  and  south  poles 
of  the  permanent  magnet  223. 

A  stopper  pin  53  is  mounted  in  the  recess  57  in  the 
elevatable  member  204  so  that  when  the  pawl  233  is 
repelled  by  the  solenoid  214,  the  pin  53  maintains  the 
pawl  233  in  an  appropriate  position.  Obviously,  other 
stopper  means  such  as  a  protrusion  performing  the 
same  function  may  be  mounted  instead  of  the  stopper 
pin. 

The  cam  member  54  is  so  mounted  that  it  not 
affected  by  the  inner  bottom  204a  of  the  elevatable 
member  204  regardless  of  the  way  in  which  the  elevat- 
able  member  204  is  moving  upward  or  downward. 

In  the  operation  selecting  control  apparatus  for 
shifter  fork  of  this  embodiment,  the  cam  46  follows  the 
tubular  shaft  9  when  it  is  rotating.  When  the  convex  por- 
tion  of  the  contour  of  the  cam  reaches  the  surface  at 
which  the  cam  bears  against  the  transmission  roller  by 
the  arrow  A5.  The  displacement-  imparting  member  242 
displaces  the  elevatable  member  204  in  the  direction 
indicated  by  the  arrow  B4. 

When  the  solenoid  214  is  not  energized,  if  the  ele- 
vatable  member  204  is  moving  downward,  the  bottom  of 
the  pawl  233  comes  into  contact  with  the  inclined  sur- 
face  54a  of  the  cam  member  54  that  is  a  returning 
means.  This  causes  the  pawl  233  to  tilt  toward  the  sole- 
noid  214.  At  the  same  time,  the  permanent  magnet  223 
is  attracted  and  about  to  be  stuck  to  the  core  of  the  sole- 
noid  214.  However,  when  the  permanent  magnet  223 
comes  close  to  the  solenoid  214,  the  central  portion  of 
the  pawl  233  comes  into  contact  with  a  part  193b  of  the 
retaining  member  193.  In  consequence,  the  pawl  233  is 
kept  close  to  the  solenoid  214.  Under  this  condition,  the 
front  end  (top  end)  of  the  pawl  233  moves  upward  with- 
out  acting  on  the  lower  end  of  the  fork  shaft  that  is  an 
engaging  portion.  Therefore,  the  fork  shaft  143  is  kept  at 
rest. 

When  the  solenoid  214  is  energized,  it  is  magnet- 
ized  with  the  same  magnetic  poles  as  their  respective 
geometrically  opposite  north  and  south  poles  of  the  per- 
manent  magnet  223,  thus  producing  a  repulsive  mag- 
netic  field.  This  repulses  the  pawl  233  in  the  direction 
indicated  by  the  arrow  C6.  Thus,  the  pawl  233  rotates 
until  it  bears  against  the  stopper  pin  53,  and  then  the 
pawl  can  act  on  the  fork  shaft  143.  As  the  elevatable 
member  204  is  moved  upward  by  the  displacement- 
imparting  member  242,  the  pawl  raises  the 

The  shifter  fork  1  1  shifts  the  clutch  5  into  a  position 
where  the  clutch  can  engage  the  clutch-engaging  mem- 
ber  10.  Under  this  condition,  the  drive  gear  6  is  rotated. 
The  rotating  force  is  transmitted  to  the  spindle  plate  4 
via  the  clutch-engaging  member  10. 

With  respect  to  the  means  to  keep  the  pawl  233 
close  to  the  solenoid  214  when  the  solenoid  214  is  not 
energized,  a  bush  can  be  fitted  over  the  outer  surface  of 

the  elevatable  member  204  so  as  to  cover  the  recess  57 
in  the  elevatable  member  204  or  so  as  to  close  up  the 
recess  57  partially.  Alternatively  a  stopper  ring  can  be 
fitted  in  the  recess  57  near  its  top  side.  Thereby,  the 

5  pawl  233  is  kept  out  from  touching  the  retaining  member 
193. 

In  each  of  the  first  through  third  embodiments 
described  above,  when  the  pawls  23a,  23b  or  231  ,  233 
which  are  selector  rods  are  not  moved,  i.e.,  when  they 

10  are  close  to  the  solenoids  21a,  21b  or  212,  214,  the 
solenoids  are  electrically  energized  to  produce  an 
attracting  magnetic  field  with  the  permanent  magnets 
22a,  22b  or  221,  223  because  of  dissimilar  magnetic 
poles.  The  resulting  attraction  can  hold  the  pawls  at 

15  rest.  In  this  case,  the  pawls  are  locked  with  greater  cer- 
tainty.  Where  each  solenoid  has  no  core,  the  pawls  may 
be  kept  deactivated  by  means  other  than  permanent 
magnets. 

A  returning  means  is  used  to  return  the  pawls 
20  (selector  rods)  to  their  home  positions  close  to  the  sole- 

noids.  In  the  first  embodiment,  the  returning  means 
makes  use  of  the  magnetic  forces  of  permanent  mem- 
ber  against  which  the  lower  end  of  each  pawl  bears  dur- 
ing  downward  movement  of  an  elevatable  member  is 

25  used  as  a  part  of  a  returning  member.  In  the  third 
embodiment,  the  inclined  surface  of  a  cam  member 
against  which  the  lower  end  of  each  pawl  bears  is  used 
as  the  inclined  surface  of  a  returning  member.  As  a  fur- 
ther  embodiment,  as  shown  in  Fig.  7,  a  second  solenoid 

30  is  mounted  on  the  opposite  side  of  a  selector  rod  from 
the  aforementioned  solenoid  used  for  operation  of  the 
selector  rod,  and  returning  action  is  obtained  utilizing 
this  second  solenoid. 

Referring  to  Fig.  7,  an  elevatable  means  (not 
35  shown)  can  be  elevated  and  lowered  by  an  appropriate 

displacement-  imparting  means  in  the  directions  indi- 
cated  by  the  arrows  B5.  A  pawl  235  acting  as  a  selector 
rod  is  held  to  this  elevatable  means  by  a  pivot  285  so  as 
to  be  swingable  in  the  directions  indicated  by  the  arrows 

40  C5.  As  the  pawl  is  swung  forward  or  backward,  it  comes 
into  or  out  of  engagement  with  a  fork  shaft  1  45.  A  per- 
manent  magnet  225  is  attached  to  this  pawl  235.  Two 
solenoids  215a  and  215b  are  mounted  on  opposite 
sides  of  the  pawl  235.  When  the  solenoids  are  ener- 

45  gized  to  move  the  pawls,  the  solenoids  are  magnetized 
with  the  similar  magnetic  poles  as  their  respective  geo- 
metrically  opposite  north  and  south  poles  of  the  perma- 
nent  magnet  225. 

When  the  pawl  235  does  not  act  on  the  fork  shaft 
so  145  as  shown  in  Fig.  7,  the  attraction  by  the  magnetic 

force  of  the  permanent  magnet  225  tilts  the  pawl  toward 
solenoid  without  energizing  the  solenoids  215a,  215b. 
When  the  pawl  235  is  moved  into  its  operated  position 
where  the  pawl  acts  on  the  fork  shaft  1  45,  the  solenoid 

55  215a  is  energized  so  that  it  is  magnetized  with  the  simi- 
lar  magnetic  poles  as  their  respective  geometrically 
opposite  north  and  south  poles  of  the  permanent  mag- 
net  225.  A  repulsive  magnetic  field  is  produced  with  the 
permanent  magnet  because  of  the  dissimilar  magnetic 

6 
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poles.  The  pawl  235  is  moved  into  engagement  with  the 
fork  shaft  1  45.  The  pawl  is  brought  close  to  the  solenoid 
215b.  This  condition  is  maintained  by  the  magnetic 
force  of  the  permanent  magnet  225. 

When  the  pawl  235  is  returned  to  its  unoperated  s 
position,  the  solenoid  215b  is  energized  to  produce  a 
repulsive  magnetic  field  with  the  permanent  magnet  225 
because  of  the  similar  magnetic  poles.  The  pawl  235  is 
tilted  toward  the  solenoid  215a. 

In  order  to  maintain  the  pawl  235  deactivated  after  w 
it  has  tilted  or  to  maintain  it  activated,  it  is  also  possible 
to  produce  an  attracting  magnetic  field  between  the 
solenoid  215a  or  215b  and  the  permanent  magnet  by 
dissimilar  magnetic  poles. 

Referring  also  to  Fig.  7,  stoppers  65a  and  65b  15 
restrict  movement  of  the  pawl  235  to  a  certain  amount  in 
order  that  the  pawl  235  be  kept  close  to  the  solenoid 
215a  or  215b. 

A  plurality  of  torchon  lace  machines  of  the  construc- 
tion  described  above  can  be  operated  under  braiding  20 
are  all  managed  by  this  central-processing  unit.  That  is, 
a  group  control  system  can  be  accomplished.  In  this 
way,  manufacturing  operations  of  the  torchon  lace 
machines  can  be  managed  more  efficiently. 

25 
[INDUSTRIAL  APPLICABILITY] 

In  the  operation  selecting  control  method  and  appa- 
ratus  for  shifter  fork  in  accordance  with  the  present 
invention,  a  selector  rod  is  made  to  act  on  the  shifter  30 
fork  or  fork  shaft  by  a  repulsive  magnetic  field  of  a  sole- 
noid.  Therefore,  the  selector  rod  can  sufficiently  follow 
rapid  rotation  without  erroneous  function.  Especially 
advantageously,  the  selector  rod  neither  collides  nor 
presses  against  the  solenoid.  Furthermore,  it  is  easy  to  35 
cause  the  selector  rod  to  act  on  the  solenoid  in  a  non- 
contacting  manner.  Consequently,  less  troubles  such  as 
breaking  of  coils  take  place,  and  excellent  durability  is 
obtained.  Also,  the  reliability  of  the  switching  operation 
is  improved.  40 

Furthermore,  the  apparatus  is  made  up  of  a  fewer 
number  of  components  and  simpler  in  structure  than 
conventional.  Therefore,  the  apparatus  can  be  fabri- 
cated  at  lower  cost.  Furthermore,  the  apparatus  can  be 
adjusted  quickly.  In  addition,  the  apparatus  can  be  serv-  45 
iced  readily  and  hence  can  be  treated  easily. 

Claims 

1  .  An  operation  selecting  control  method  for  a  shifter  so 
fork  mounted  to  a  fork  shaft  of  a  torchon  lace 
machine  having  an  electronic  control  portion  pro- 
ducing  a  selection  signal  and  a  driving  means  for 
selecting  the  mode  of  operation  of  the  shifter  fork 
according  to  the  selection  signal,  said  driving  55 
means  being  provided  with  selector  rods,  said 
method  comprising  the  steps  of: 

attaching  the  selector  rods  to  parts  of  the  driv- 

ing  means  such  that  the  selector  rods  are  mov- 
able  and  can  act  on  parts  of  the  fork  shaft  or  the 
shifter  fork; 
attaching  permanent  magnets  to  said  selector 
rods,  respectively; 
mounting  solenoids  close  to  the  selector  rods 
such  that  the  solenoids  can  magnetically  act  on 
the  selector  rods,  respectively; 
electrically  energizing  said  solenoids  to  pro- 
duce  a  repulsive  magnetic  field  between  said 
solenoids  and  the  permanent  magnets  by  simi- 
lar  magnetic  poles  when  the  selector  rods  are 
moved  into  their  operated  positions  where  the 
rods  act  on  the  fork  shaft  or  shifter  fork  or  into 
their  unoperated  positions  where  the  rods  do 
not;  and 
deenergizing  said  solenoids  when  the  selector 
rods  are  not  moved,  whereby  selecting  opera- 
tion  are  controlled. 

2.  The  method  of  claim  1  ,  wherein  when  the  selector 
rods  are  not  moved,  the  solenoids  are  energized 
solenoids  and  the  permanent  magnets  by  dissimilar 
magnetic  poles  to  thereby  maintain  the  selector 
rods  stationary. 

3.  The  method  of  claim  1  or  2,  wherein  when  the 
selector  rods  are  moved  into  their  operated  or 
unoperated  positions  by  energizing  the  solenoids, 
the  selector  rods  are  kept  out  of  contact  with  mem- 
bers  on  sides  of  the  solenoids. 

4.  The  method  of  any  one  of  claims  1  -3,  wherein  after 
the  selector  rods  have  been  shifted,  they  are 
returned  to  their  home  positions  close  to  the  sole- 
noids  by  returning  means. 

5.  The  method  of  claim  4,  wherein  said  returning 
member  are  returning  members  acting  on  lower 
parts  of  the  selector  rods. 

6.  The  method  of  claim  4,  wherein  said  returning 
means  are  second  solenoids  each  of  which  is 
located  on  the  opposite  side  of  the  corresponding 
one  of  the  selector  rods  from  the  corresponding  one 
of  the  first-mentioned  solenoids. 

7.  An  operation  selecting  control  apparatus  for  shifter 
fork  of  a  torchon  lace  machine  having  a  housing, 
said  operation  selecting  control  apparatus  compris- 
ing: 

a  fork  shaft  to  which  the  shifter  fork  recipro- 
cated  is  mounted; 
an  elevatable  member  mounted  axially  of  said 
fork  shaft; 
a  retaining  member  firmly  mounted  to  the 
housing  of  the  torchon  lace  machine  and  acting 
to  hold  said 
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a  displacement-imparting  member  for  impart- 
ing  a  displacement  to  said  elevatable  member 
to  drive  it; 
an  engaging  portion  formed  by  a  part  of  said 
shifter  fork  or  said  fork  shaft;  5 
a  pawl  pivotally  mounted  to  a  part  of  said  ele- 
vatable  member  so  as  to  be  swingable  and 
selectively  engageable  with  said  engaging  por- 
tion  in  swing-forth  or  swing-back  position;  and 
an  actuator  for  selecting  engagement  or  disen-  w 
gagement  of  said  pawl  with  said  engaging  por- 
tion. 

An  operation  selecting  control  apparatus  for  shifter 
fork  of  a  torchon  lace  machine  having  a  housing  as  15 
set  forth  in  claim  7,  wherein  said  actuator  relies  on 
interaction  between  a  permanent  magnet  mounted 
to  said  pawl  and  a  solenoid  which  is  so  mounted 
that  it  can  appropriately  act  on  said  permanent 
magnet.  20 
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