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Descript i on 

Tit le  of Invent ion 

 UNLOA DING J IG ,  U NLOADING METHOD, A ND  

METHOD FOR PRODUCING SILICON ROD 

 5 

Technica l Fie ld 

[0001] 

 The  pre se nt  invent i on  re late s  to  a  ta ke out  j ig ,  a  

take ou t  met hod ,  a nd a  met hod o f  pr odu cing  a  si l i con  

rod. 10 

 

Background Art  

[0002] 

 A ta ke out  j i g  fo r t a king  a  si l i con  r od out  o f  a  

rea ct or  i s  know n a s  a  conve nt iona l  te chniq ue .  For  15 

exam ple ,  Pa tent  L ite ratu re  1  d i scl ose s  a  ta ke out  j ig  

wh i ch  inclu de s :  a  t u bular  mem ber  fo r  hou sing  a  si l i con  

rod t here in ;  a nd a n ai r  bag  w hi ch  i s  di spose d in  t he  

tubula r mem be r a nd w hi ch  ho lds  t he  s il i con rod w it hin  

the  tu bu la r  mem be r  by  pre ss ing  t he  l atera l  sur fa ce  o f  20 

the  sil icon rod. 

 

Citat ion List  

[Patent Literature ]  

[0003] 25 
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 [Patent Literature  1]  

 Ja pa ne se  Pate nt  A ppli cat i on  Pu bli cat i on ,  Tokukai ,  

No. 2013-159504 (Publicat ion date : August 19, 2013) 

 

Summary of Invent ion 5 

 Technica l Problem 

[0004] 

 Howe ver ,  w it h the  t a keout  j ig  d i sc l ose d in  Pate nt  

Lite ratu re  1 ,  t he  s i l i con  rod i s  conta cte d m uch by  t he  

tubula r mem ber  a nd t he  a ir  ba g . There fore ,  t here  i s a n  10 

i ssue in t ha t , w he n the  si l i con  r od i s  ta ke n out  o f t he  

rea ct or ,  sha king  o f  t he  tu bular  mem ber  ma y  cau se  

da mage  t o  t he  si l i con  r od .  The re  i s  a l so an  i ssue  in  t hat ,  

i f  t he  si l i con  r od i s  conta cte d m u ch,  a  pol y cry st al l i ne  

s il i con  r od i s conta minate d.  A n  obje ct  o f  a n a spe ct  o f  15 

the  pre se nt inve nt i on  i s  t o su f f i c ient l y re du ce t he  

conta ct  wit h  the  s i l i con  r od and t o  re du ce  dama ge  t o  t he  

sil icon rod. 

 

 Solut ion to Problem 20 

[0005] 

 In  orde r  t o  at tain  the  a bove  ob je ct ,  a  ta ke out  j i g  in  

accordance  wi th  a n  a spe ct  o f  t he  pre se nt  inve nt ion  

inc lu de s :  a  su ppor t  par t  w hi ch  i s  con f igu re d t o  be  

pu lle d  u p t o  ta ke  out  a  s il i con  r od inc lu ding  one  or  25 
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more st ra ight  bar re l  port i ons a nd w hi ch  i s con f igu re d t o  

su ppor t  t he  si l i con  rod by  cl am ping  one  or  m ore  e nd  

port i ons o f  t he  si l i con  r od;  one  or  m ore  f ir st  cords  

whi ch  a re  conne cte d t o  t he  su pport  part ,  w hi ch  are  

equal  in  nu mbe r  t o o r grea ter  in  num be r than t he  5 

s il i con  rod,  and w hi ch are  con fi gure d t o  pu ll  u p t he  

su ppor t  pa rt ;  a nd one  or m ore  se cond cords  w hi ch  are  

conne cte d t o  the  one  or  m ore  f ir st  cords  and w hi ch  are  

con fi gure d to  ho ld  the  s i l i con  r od by  w ra pping  ar ou nd  

the  sil icon rod. 10 

[0006] 

 A t a keout  met hod in  a ccordance  wit h  a n  a spe ct  o f  

the  pre se nt  inve nt i on inclu de s the  ste ps  o f :  conne ct ing ,  

to  a  su pport  part ,  one  or  m ore  f ir st  cords  w hi ch  are  

con fi gure d to  pul l  u p t he  su pport  par t  a nd w hi ch  are  15 

equal  in  num be r  t o  or  g reater  in  nu m ber  t ha n  a  si l i con  

rod  inclu ding  one  or  m ore  s tra ight  bar re l  port i ons ,  t he  

su ppor t  part  be ing  u se d t o  su pport  t he  s il i con  rod  so  a s  

to  ta ke  out  t he  s il i con  r od ;  pu l ling  u p t he  su pport  part ;  

su ppor t ing  t he  s il i con  rod by  cla m ping one  or  m ore  e nd  20 

port i ons o f  t he  si l i con  r od w it h  the  su pport  part ;  a nd  

hold ing  t he  si l i con  r od by  w ra pping  one  or  more  se cond  

cords  ar ou nd t he  s il i con  r od,  the  one  or  m ore  se cond  

cords be ing connected to the  one or more  first  cords.  

[0007] 25 
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 A  met hod o f  pr odu cing  a  s i l i con  r od in  a ccorda nce  

wit h  a n  a spe ct  o f  t he  pre se nt  invent i on  inc lu de s  t he  

ste ps  o f :  obtain ing  a  s i l i con  r od inc lu ding  one  or  m ore  

st rai ght  barre l  port ions by  a ll ow ing  si l i con  t o be  

de posi te d on  a  si l i con  f i la ment  by  pa ssing  e le ct ri c  5 

cu rre nt  t hr ou gh t he  s il i con  f i l ame nt  in  a  re a ct or  w hi ch  

inc lu de s  at  lea st  a  pai r  o f  e le ctr ode s  and w hi ch  i s  

su pplie d  w it h  a sou r ce  ga s  for  si l i con  de posit i on , t he  

s il i con  f i l ame nt  be ing conne cte d t o  t he  pai r o f  

e le ctr ode s  at  bo th  e nds t here o f ;  conne ct ing , to  a  10 

su ppor t  part ,  one  or  more  fi r st  cords  w hi ch  are  

con fi gure d to  pul l  u p t he  su pport  par t  a nd w hi ch  are  

equal  in  num be r  t o  or  g reater  in  nu m ber  t ha n a  si l i con  

rod,  t he  su pport  part  be ing  u se d to  su ppor t  t he  si l i con  

rod so a s  t o ta ke  the  s il i con  r od out o f  t he  rea ct or ;  15 

pu ll ing  u p t he  su pport  pa rt ;  su ppor t ing  t he  si l i con  r od  

by  c lam ping  one  or m ore  end port i ons o f  t he  s il i con  r od  

wit h  t he  su pport  part ;  a nd  ho ld ing  t he  s i l i con  rod by  

wra pping  one  or  m ore  se cond cords  ar ou nd t he  si l i con  

rod,  t he  one  or m ore  se cond cords  be ing  conne cte d t o  20 

the  one or more  first  cords . 

 

 Advantageou s Effects of Invent ion  

[0008] 

 An  a spe ct  o f  the  pre se nt  inve nt i on  ma ke s it  25 
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possib le  t o  su f fi c ie nt ly  re du ce  t he  conta ct  w it h  a  si l i con  

rod and reduce damage to the  sil icon rod.  

 

Brie f Descript ion of Drawings 

[0009] 5 

 Fig .  1  i l lu strate s  a  con f igu rat ion  o f  a  t a keou t  j ig  

in  a ccorda nce  wi th  Em bodime nt  1  o f  t he  pre se nt  

invent ion . 

 Fig .  2 i l lu strate s  a  detai le d  con f igu rat ion  o f a  

su ppor t  pa rt  inc lu de d in  t he  ta ke out  j ig  i l lu st rate d in  10 

Fig. 1. 

 Fig .  3  i l lu st rate s  t he  m anner  i n  w hi ch ,  in  t he  

take ou t  j ig  i l lu strate d in  F ig .  1 ,  se cond cords  ho ld  a  

s il i con  r od w it h  a  pr ote ct i ve  mem ber  betwee n  the  se cond  

cords and the  sil icon rod. 15 

 Fig .  4  i l lu strate s  a  con f igu rat ion  o f  a  t a keou t  j ig  

in  a ccorda nce  wi th  Em bodime nt  2  o f  t he  pre se nt  

invent ion . 

 Fig .  5 i l lu strate s  a  con f igu rat ion  o f a not her  

take ou t  j ig  wh i ch  i s  di f fe re nt  fr om  t he  ta ke out  j ig  20 

il lustrated in Fig. 4.  

 

Descript i on of Embodime nt s 

[0010] 

 Embodime nt 1 25 
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 (Configurat i on of takeout j ig  1) 

 The  fo l lowing  de script i on  wi ll  d i scu ss  a  

con fi gura t i on  o f  a  ta ke out  j ig  1 ,  a  met hod o f  ta k ing  out  

a s i l i con  r od 10 ,  and a  me thod o f  pr odu cing  t he  si l i con  

rod 10,  wit h  re fere nce  t o  F ig s .  1  a nd 2 .  F ig .  1  i l lu st rate s  5 

a con fi gurat i on  o f  t he  ta ke ou t  j ig  1  in  a ccordance  wit h  

Em bodime nt  1  o f  t he  pre se nt  invent i on .  F ig .  2  

i l lu st rate s  a  de tai le d  con f igu rat i on  o f  a  su pport  par t  20  

inc lu de d in  t he  t a keout j i g  1  i l lu st rate d in Fi g . 1 .  Note  

that  a  rea ctor  90 i s com pose d o f  a  ba se  w he re  t he  10 

s il i con  rod 10 i s  t o  be  di spose d  a nd a  l i d  wh i ch  i s  

deta cha bly  a tta che d to  t he  ba se ;  howe ver ,  F ig .  1  

i l lu st rate s  t he  ba se  o f  t he  rea ct or  90 but  doe s  not  

i l lu st rate  the  li d  o f t he  rea ct or 90.  The rea ct or  90 i s not  

i l lustrated in Figs. 3 to 5.  15 

[0011] 

 Assu me  t hat ,  i n  F ig .  1 ,  a  d ire ct i on  a long  w hi ch  

st rai ght  ba rre l  port i ons 11 o f  t he  s il i con  r od 10 are  

arra nge d i s  X d ire ct i on , a d ire ct i on  a long w hi ch tw o  

p late  part s  21 a nd 22 o f the  su pport  par t  20 are  20 

arra nge d  i s Y d ire ct i on , and a  d ire ct i on  fr om t he  

su ppor t  part  20 t o  t he  si l i con  r od 10 i s  Z  d ire ct i on .  The  

Z  di re ct ion  i s  a n  u pward d i re ct i on .  The  X d i re ct i on ,  Y  

d ire ct i on ,  a nd Z  d ire ct i on  a re  ort hogonal  t o  ea ch  ot her .  

The  X di re ct i on ,  Y  d ire ct i on ,  a nd Z d ire ct i on  in  F ig s .  2  25 
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to  5 a re  t he  same  a s  t he  X  di re ct i on ,  Y d ire ct i on , a nd Z  

direct ion in Fig. 1, respect ive ly . 

[0012] 

 The  ta ke out  j i g  1  i s  for  u se  in  ta k ing  t he  s il i con  

rod 10 out  o f  t he  re a ct or  90 .  A s  i l lu str ate d in  Fi g .  1 ,  t he  5 

take ou t  j ig  1  inclu de s  the  su pport  pa rt  20,  fi r st  cords  

30,  se cond cords  40,  f i xing  me m ber s  50,  a  fi r st  cord  

conne ct ing  part  60,  a nd t h ir d  cord s  70.  The  s i l i con  r od  

10 t o  be  ta ken  out  o f  t he  rea ctor  90 ha s a  le t te r  U  sha pe  

ma de  u p o f  tw o  st rai ght  bar re l  port i ons 11 u n ite d at  10 

the ir  top.  Spec i f i cal ly ,  t op e nds o f  t he  tw o  stra ight  

ba rre l por t i ons 11 are  cou ple d t o  ea ch  o the r  wit h  a  

bridging port ion 12 therebetween. 

[0013] 

 The rea ct or  90 inc lu de s a t  lea st  a  pai r o f  15 

e le ctr ode s  80.  A  sou r ce  ga s  for  s i l i con  de posit i on  i s  

su pplie d  int o  t he  rea ct or  90 unde r  t he  condi t i ons  in  

whi ch  t he  l i d  o f  t he  rea ct or  90 i s  att a che d t o  t he  ba se  o f  

the  rea ct or  90.  I n  su ch  a  ca se ,  e le ct ri c  curre nt  i s  

pa sse d t hr ou gh a  si l i con  fi lame nt  14 conne cte d t o t he  20 

e le ctr ode s  80 at  t he  oppos ite  end s  t he reo f  t o  a ll ow  

s il i con  to  be  de pos ite d on  t he  s il i con  f i lame nt  14,  

there by  obta ining  t he  si l i con  r od 10 inc lu ding  t he  

st rai ght  bar re l  port i on s 11 a nd t he  br idg ing  port i on  12  

(the  step of obtaining a sil icon rod).  25 
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[0014] 

 The  sour ce  ga s  for  s il i con  de pos it i on  su ppl ie d  int o  

the  rea ct or 90 i s , for  e xa m ple ,  ga s  o f  a  s i la ne  com pou nd  

su ch a s t r i ch l or osi la ne or monosi la ne .  The  oppos ite  

ends o f the  s i l i con  fi lame nt  14 are  com pose d o f  f i lame nt  5 

hold ing mem be r s 13 ma de  o f  ca rbon.  The  pre se nt  

inve nt i on i s not  l im ite d in a ppl i cat ion  t o ca se s  w here  

the  s il i con  de pos ite d on  t he  s il i con  f i lame nt  14 i s  

pol y cr y stal l ine  s i l i con ,  but  ca n  a l so  be  a ppl ie d  t o  ca se s  

where  the  s il i con  de pos ite d on  t he  si l i con  f i la me nt  14 i s  10 

monocry stal l ine  sil icon .  

[0015] 

 (Configurat i on of support  part  20)  

 The su pport  part  20 i s  pu lle d  u p t o ta ke  ou t t he  

s il i con  r od 10 ,  a nd su pport s  t he  s il i con rod 10 by  15 

c lam ping  e nd por t i ons 15 o f  the  s i l i con  r od 10 (t he  ste p  

o f  su pport ing  t he  s il i con  r od) .  The  su pport  par t  20 i s  

use d t o su pport  the  s il i con  r od 10.  The  su pport  par t  20  

i s  ma de  o f ,  for  e xam ple ,  a  re s in .  The  re sin  i s not  

pa rt i cula rl y  l im ite d .  A  po lyam ide  re s in ,  a  pol ye ster  re sin ,  20 

an a cry l i c re s in , a  me tha cry l i c re s in , a  pol yuret ha ne  

res in ,  a n  e poxy  re s in ,  a  pol y carbonate  re sin ,  a  

pol y ole f in re sin ,  a nd/or  t he  l i ke  can  be  u se d.  I n  F ig .  2 ,  

the  pa rt  e ncl ose d by  dot te d l i ne  L1 i s  a  p la n  view  o f  t he  

su ppor t  pa rt  20,  a nd t he  par t  e ncl ose d by  do tte d li ne  L2  25 
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is an e levat ional view of the  support  part  20.  

[0016] 

 As  i l lu stra te d in t he  part  e ncl ose d by  t he  dotte d  

li ne  L1 in  Fi g .  2 ,  t he  su pport  part  20 ha s tw o  open ings  

23 w it h in  w hi ch  t he  re spe ct i ve  tw o  e nd port i ons  15 o f  5 

the  si l i con r od 10 in  t he  le t ter  U  sha pe  f it  whe n tw o e nd  

port i ons 15  a re  cl am pe d w it h  t he  su pport  pa rt  20 .  The  

two  ope n ings  23 ea ch  ha ve  a  sha pe w hose  l ong itu dinal  

d ire ct i on  i s i de nt i cal  t o  a  di re ct i on  a long w hi ch the  tw o  

end port ions 15 are  arranged (X direct ion ) . 10 

[0017] 

 Wi th  t he  a bove  con f igu rat ion ,  it  i s  poss ib le  t o  

eas il y  f it ,  w it hin  t he  re spe ct i ve  tw o  ope nings  23,  t he  tw o  

end port i ons 15 o f  a ny  o f  va ri ou s s i l i con  r ods 10 w hi ch  

va ry  in  t he  di s ta nce  betwee n  t he  t wo  end port i ons 15.  15 

Thi s  e l im inate s  the  nee d fo r  pre par ing  a  p lura l ity  o f  

take ou t j i g s w h i ch va ry  in  t he  d i sta nce  betwee n the  tw o  

ope nings  23,  a nd ma ke s it  poss ib le  t o  im prove  t he  

per fo rma nce  o f  ta k ing  out  t he  s i l i con r od 10.  Note  t hat  

the  tw o  ope nings  23 nee d on ly  ha ve  s ize s  t ha t  a l l ow  tw o  20 

end port i ons 15  o f  va ri ou s s i l i con  r ods 10  t o  f it  i n  t he  

respe ct i ve  tw o  open ings  23 ,  re gard le ss  o f  a  vary ing  

distance  between two end port ions 15.  

[0018] 

 The  su pport  part  20 i s  com pr i se d  o f  t he  tw o  p late  25 
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pa rt s  21 a nd 22 ,  w hi ch  c la mp t he  tw o  e nd port i on s  15  

there be tween .  U nder  t he  condi t i ons  in  whi ch  t he  tw o  

p late  pa rt s  21 a nd 22 c la m p t he  t wo  end port i on s  15  

there be tween ,  one  o f  t he  fi x ing  me m ber s  50 i s  f it te d  on  

the  tw o  pla te  part s  21 a nd 22 a t  one  end t he reo f  in  t he  5 

X di re ct i on ,  a nd t he  ot her  o f  t he  fi xing mem ber s  50 i s  

f it te d  on  t he  t wo  p la te  part s  21 a nd 22 a t  t he  ot her  e nd  

thereof in the  oppos ite  direct ion to the  X direct ion .  

[0019] 

 Wi th  th i s ,  t he  tw o  fi x ing  me m ber s  50 a re  p la ce d  10 

su ch  t hat  t he  t wo  f i xing  mem ber s  50 e xte rnal ly  

su rr ou nd  t he  t wo  p la te  par t s  21 a nd 22,  and f i x  t he  

d i sta nce  be twee n t he  tw o  plate  part s  21 a nd 22.  Wit h  

the  con f igurat i on , s ince  t he  di st ance  bet ween  t he  tw o  

p late  pa rt s  21 a nd 22 i s  fi xe d w it h  t he  fi x ing  me m ber s  15 

50,  i t  i s  possib le  to  f i x the  s il i con r od 10 t o  t he  su pport  

part  20. 

[0020] 

 Furt herm ore ,  since  t he  d i sta nce  betwee n  t he  tw o  

p late  pa rt s  21 a nd 22 i s  fi xe d w it h  t he  fi x ing  me m ber s  20 

50,  re ce sse s  in  t he  p late  pa rt  21 a nd re ce sse s  in  t he  

p late  part  22 are  posi t i one d so  a s  t o  fa ce  e a ch  ot her .  

The  re ce sse s  fo rm  t he  open ing s  23.  The  tw o  p late  part s  

21 a nd 22 ea ch  ha ve  t wo  hole s  26 fo r pa ssage  o f a  f ir st  

cord 30. That is, the  support  part  20 has four holes 26.  25 
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[0021] 

 As  i l lu stra te d in t he  part  e ncl ose d by  t he  dotte d  

li ne  L1 in Fi g . 2 ,  t he  ope nings  23 a re  e a ch  forme d o f  

st rai ght  l i ne s  cor re sponding  t o  the  port ion  indi ca te d by  

li ne  SL  a nd sem ici r cle s  cor re sponding  t o  t he  port ion  5 

indi cate d by  l i ne  SC ,  w he n see n f r om the  oppos ite  

d ire ct i on  t o  t he  Z  d i re ct i on .  That  i s ,  t he  tw o  open ings  

23 are  ea ch  forme d o f  t wo  st rai ght  l i ne s  a nd tw o  

sem ic ir c les .  Note  t hat  t he  tw o  ope n ings  23 ma y e a ch  be  

forme d o f  a n ova l  w hose  longit u dina l d ire ct i on i s  t he  X  10 

d ire ct i on .  Are a s  t o  wh i ch  a  for ce  in  the  Z  d i re ct ion  i s  

applie d  to  the  s i l i con  r od 10 w he n t he  s il i con  r od 10 i s  

pulled up are  the  two end port ions 15.  

[0022] 

 Ea ch  o f  t he  tw o ope n ings 23 formed in  t he  su pport  15 

pa rt  20 at  lea st  ha s  a  port ion  t hat  ta per s  wit h  

increa s ing  di st ance  f rom  a  fi r st  sur fa ce  24 ( locate d on  

the  side  w here  the  s il i con  r od 10 i s su pporte d)  o f t he  

su ppor t  pa rt  20 and de cre a sing  d i sta nce  fr om  a  se cond  

su r fa ce  25 ( l ocate d on  the  opposi te  side  o f  t he  su pport  20 

pa rt  20 f rom  t he  f ir st  su r fa ce  24)  o f  t he  su pport  part  20.  

For e xa m ple ,  ea ch  o f  t he  two  ope nings 23 ha s a  s lop ing  

su r fa ce  231  w hi ch fo rm s t he  port i on  t hat  ta pe r s wit h  

increa s ing d i sta nce  fr om the  f ir st  su r fa ce  24 a nd  

de cre a sing  d i sta nce  fr om  t he  se cond su r fa ce  25 .  I n  t he  25 
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pa rt  e ncl ose d by  t he  do tte d li ne  L2 in  F ig .  2 ,  ea ch  o f  t he  

ope nings  23 i s  fo rme d onl y  o f  t he  s l op ing  su r fa ce  231;  

howe ver ,  e a ch  o f  t he  open ings  23 ma y  ha ve  a  sha pe  in  

whi ch  a  part  o f  t he  ope ning  23 t a per s  wit h  increa s ing  

d i sta nce  fr om  t he  f ir st  sur fa ce  24 a nd de crea s ing  5 

distance  from the  second surface  25. 

[0023] 

 The  tw o  e nd port ions 15 o f  t he  si l i con  rod 10 ha ve  

cu r ve d sur fa ce s ;  t he re fo re ,  w it h  t he  a bove  con f igu rat ion ,  

the  s il i con  r od 10 ca n  be  ea si ly  f it te d  int o  t he  su pport  10 

pa rt  20.  Th i s  ma ke s it  possib le  t o  cau se  t he  si l i con  r od  

10 t o  be  f irmly  su pporte d by  t he  su pport  part  20.  

Furt herm ore ,  fo r  e xam ple ,  i n  a  ca se  whe re  t he  su pport  

pa rt  20 i s  m a de o f  a  res in ,  t he  fo rma ti on  o f  t he  s lop ing  

port i on ha v ing the  ta pe ring  sha pe ma ke s it  possib le  t o  15 

redu ce the  area  o f  conta ct  betwee n  t he  si l i con  rod 10  

and t he  su pport  pa rt  20. Th i s  ma ke s i t  poss ible  t o  

redu ce ,  fo r  e xam ple ,  t he  a mount  o f  t he  su pport  part  20  

lost  in  wea r .  A s  a  re su lt ,  it  i s  poss ible  t o  pre vent  or  

reduce the  contaminat i on of sil icon with impurit ies .  20 

[0024] 

 Wi th  regard t o  t he  s i l i con  r od 10 to  be  ta ke n  out ,  

a  su pport  pa rt  20 ha v ing a s l oping  su r fa ce  231 s lop ing  

at  a  lar ger  a ngle  θ  t o  t he  se cond sur fa ce  25 m ay  be  

pre pare d  for  a  s il i con  rod 10 ha v ing  sma l ler -d ia meter  25 
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st rai ght  barre l  port ions 11.  Th i s  ma ke s it  poss ib le  t o  

cau se  t he  s i l i con r od 10 t o be  m ore  fi rm ly  su pporte d by  

the  su ppor t  part  20.  Note  t hat  t he  ope nings  23 may  ha ve ,  

instea d o f  the  s l op ing  sur fa ce  231 ,  a  cur ve d sur fa ce  

ha v ing  a  port ion  t hat  ha s  t he  sha pe  t hat  ta pe r s wit h  5 

increa s ing d i sta nce  fr om the  f ir st  su r fa ce  24 a nd  

decreasing distance  from the  second surface  25.  

[0025] 

 (Configurat i on of first  cord 30)  

 The  f ir st  cords  30 a re  con f igu re d t o  pu l l  u p t he  10 

su ppor t  part  20.  The  f ir st  cords  30 a re  conne cte d t o  t he  

su ppor t  pa rt  20 a nd t he  f ir s t  cord conne ct ing  par t  60,  

and are  e qua l  in  num be r  t o  o r  greate r  in  num be r  t ha n  

the  si l i con  r od( s )  10. For e xa m ple ,  in  a  ca se  w here  one  

s il i con  r od 10 i s  to  be  t a ken  out ,  one  or  m ore  f i r st  cords  15 

30 are  pre se nt .  It  i s  pa rt i cu la rl y pre fera ble  t ha t  t he  

f ir st  cords  30 be  equ al  in  num be r  or  greate r  in  nu m ber  

tha n t he  st rai ght  bar re l  por t i ons 11 o f  t he  si l i con  r od ( s)  

10.  For  e xam ple ,  i n  a  ca se  o f  a  s il i con  r od in  a  le t ter  U  

sha pe  ha v ing  t wo  stra ight  bar re l  port ions,  one  or  m ore  20 

f ir st  cord nee d t o  be  pre se nt ,  and  pre fera bly  t wo  or  m ore  

first  cords are  present.  

[0026] 

 The  u ppe r  l imit  o f  t he  nu m ber  o f  t he  f ir st  cords  30  

i s pre fe ra bly fou r t ime s t he  nu m ber  o f t he  s tra i ght  25 
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ba rre l por t i ons 11,  m ore  pre fera bly  tw i ce  the  num be r o f  

the  st rai ght  bar re l  port i ons 11,  e ve n  m ore  pre fera bly  

equal  t o  t he  nu m ber  o f the  st ra ight  bar re l  port i ons 11,  

in  term s o f  operat i on  e f fi c ie ncy ,  ope rat i on  st a bi li ty ,  a nd  

a reduct ion in the  area of contact . 5 

[0027] 

 The  fi r st  cords  30, se cond cord s  40, and t h ir d  

cords  70 are  e a ch  pre fera bly  m a de o f  a  re sin .  The re sin  

i s  not  part i cu lar ly  l im ite d.  A  po lyam ide  re sin ,  a  

pol ye ster  re s in , an  a cry li c  re s in , a  met ha cr yl i c  re s in ,  a  10 

pol yure thane  re sin ,  a n  e poxy  re s in ,  a  pol y carbonate  

resin, a  polyole f in resin, and/or the  like  ca n be  used. 

[0028] 

 In  t he  ca se  o f  F ig .  1 ,  t here  i s one  si l i con  r od 10  t o  

be  ta ke n  out ,  t he  si l i con  rod 10 ha s tw o  st rai ght  bar re l  15 

port i ons 11,  a nd t here  a re  tw o f ir s t  cords 30.  When t he  

s il i con  r od 10 i s  ta ke n  out  o f t he  re a ct or  90, the  f ir st  

cords  30 are  conne cte d t o t he  su pport  pa rt  20 ( the  ste p  

o f  conne ct ing  one  or  more  fi r st  cords  t o a su pport  par t ) .  

The  f ir st  cords  30 are  l ocate d  ou t side  t he  s i l i con  r od 10  20 

in  the  d ire ct i on  al ong  w hi ch  t he  s tra ight  ba rre l  port ions  

11 o f  t he  s i l i con  r od 10  are  a rra nge d. The  f ir st  cords  30  

each extend paralle l to the  Z direct ion .  

[0029] 

 Assu me here  t hat  t he  fi r st  cord conne ct ing  pa rt  60  25 
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ha s t he  fo ll ow ing  fou r  ho le s  (w hi ch  a re  not  i l lu stra te d) :  

a  f ir s t  ho le ,  a  se cond hole ,  a  t hi r d  hole ,  and a  fourt h  

hole .  Wit h  re gard t o  one  o f  t he  f ir st  cords  30,  a  f ir st  e nd  

o f  t hat  f ir st  cord 30 i s  pa sse d t hr ough t he  f ir st  hole ,  

and i s atta che d  t o  t he  port i on  o f  t he  f ir st  cord 30  5 

betwee n  t he  su pport  pa rt  20 and t he  f ir st  cord  

conne ct ing  par t  60  by  ty ing  a knot .  Wit h th i s ,  t he  f ir st  

end o f  t he  f i r st  cord 30 i s  conne cted t o  t he  f i r st  cord  

connect ing part  60. 

[0030] 10 

 A  second e nd,  wh i ch  i s  t he  oppo s ite  e nd o f  t he  

f ir st  cord 30 f r om  the  f i r st  e nd,  i s  pa sse d t hr ou gh one  

o f  t he  ho le s  26 in  the  p l ate  pa rt  21,  a nd i s  pa sse d  

thr ou gh one  o f  t he  ho le s  26 in  t he  p la te  par t  22 .  The  

se cond end i s  pa sse d t hr ough t he  se cond hole  a nd  15 

atta che d to  the  por t i on  o f  the  f ir st  cord 30 bet ween  t he  

su ppor t  pa rt  20 a nd t he  f ir s t  cord conne ct ing  pa rt  60 by  

tying  a  knot . Wi th  t h i s , t he  fi r st  cord 30 i s conne cte d t o  

the  su pport  par t  20 a nd the  f ir st  cord conne ct ing part  

60. 20 

[0031] 

 Simi la r  t o  the  one  o f  t he  f ir st  cords  30,  t he  ot her  

o f  t he  fi r st  cords  30 i s  a l so  pa sse d t hr ou gh the  t h ir d  

hole  and t he  four th  ho le ,  i s  pa sse d thr ough one  o f  t he  

hole s  26 in  t he  p late  part  21 a nd one  o f  t he  hole s  26 in  25 
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the  p late  pa rt  22,  a nd i s the re by  conne cte d t o t he  

su ppor t  pa rt  20 a nd t he  f ir s t  c ord conne ct ing  par t  60.  

Thu s ,  in  a  ca se  whe re  the re  i s  one  si l i con  r od 10 (t here  

are  tw o  stra ight  barre l  port i ons 11)  a nd the re  a re  tw o  

f ir st  cords  30,  t he  tw o  fi r st  cords  30 are  conne cte d t o  5 

the  su pport  par t  20 a nd the  f ir st  cord conne ct ing part  

60 in the  above  describe d manner.  

[0032] 

 For  a nothe r  e xam ple ,  a ssu me  a  ca se  w here  t he re  i s  

one  s il i con  r od 10,  t he  s i l i con  rod 10 ha s tw o  stra ight  10 

ba rre l  port i ons 11,  and t here  are  four  f ir s t  cords  30 ,  a s  

i l lu st rate d in  F ig .  5 .  A ssu me  here  that  t he  f ir st  cords  30  

and the  f ir st  cord conne ct ing pa rt  60 are  conne cte d in  

the  sa me  ma nner  a s  de scr ibe d ear l ier .  I n  su ch  a  ca se ,  a  

f ir st  e nd o f  ea ch  o f  the  fou r  fi r st  cords  30 i s  conne cte d  15 

to  the  f i r st  cord conne ct ing  pa rt  60.  A  se cond e nd ,  

wh i ch  i s  t he  oppos ite  e nd o f  t he  fi r st  cord 30  fr om  t he  

f ir st  end,  ma y  be  pa sse d t hrough a ny  o f  the  ho le s  26 in  

the  p late  part s  21 a nd 22 a nd conne cte d t o  the  port ion  

o f the  f ir st  cord 30 betwee n the  su ppor t  part  20 a nd t he  20 

f ir st  cord conne ct ing  pa rt  60.  Wit h  t hi s ,  the  four  f ir st  

cords  30 a re  conne cte d t o  t he  su pport  pa rt  20 a nd t he  

first  cord connect ing part  60 in the  foregoing manner.  

[0033] 

 The ma nner  in  w hi ch  t he  f ir s t  cords  30 are  25 
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conne cte d t o  t he  su pport  par t  20 a nd t he  f ir st  cord  

conne ct ing  pa rt  60 i s not  l im ite d t o the  fore go ing  

manne r .  Spe ci f i ca ll y ,  t he  num ber  o f  t he  f ir s t  cords  30,  a  

method o f  conne ct ing  the  f ir st  cords  30 a nd t he  su pport  

pa rt  20,  a  met hod o f  conne ct ing  t he  f ir st  cords  30 a nd  5 

the  fi r st  cord conne ct ing  part  60,  a nd t he  l i ke  may  b e  

cha nge d a s  a ppropr iate ,  pr ovide  t hat  the  s i l i con  r od 10  

ca n  be  ta ke n  out .  The  sa me  a pplie s  t o  t he  ma nne r  in  

whi ch  t he  t h ir d  cord s  70 a re  conne cte d t o  t he  f i r st  cord  

connect ing part  60. 10 

[0034] 

 Furt her  a ssume  a  ca se  whe re  t he  bridging  port ion  

12 o f  t he  s il i con  r od 10 w a s br oke n  dur ing  t he  

de posi t i on o f  t he  s il i con rod 10 in the  re a ct or 90.  I n  

su ch  a  ca se ,  a  s il i con  rod ha s a  le t ter  I  sha pe  com pose d  15 

o f  a  s tra ight  barre l  port i on  11.  That  i s ,  t he re  i s  one  

s il i con  r od,  a nd t he  si l i con  r od ha s one  str ai ght  bar re l  

port i on . In  su ch  a  ca se ,  one  f ir st  cord 30 i s  su f f i cie nt  

for  t he  ta ke ou t  j i g  1 ,  and  t he  one  s i l i con  rod ha ving  a  

le t ter I  shape can be  taken out using the  takeout j ig  1. 20 

[0035] 

 (Configurat i on of second cord 40)  

 A se cond cord 40 i s  conne cte d t o  one  o f  t he  f ir st  

cords  30,  a nd hold s  t he  si l i con  r od 10 by  wra pping  

around t he  s il i con  r od 10 .  Tw o  or  m ore  se cond cords  40  25 
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may  be  prov ide d.  The  se cond cords  40 a re  atta che d t o  

the  fi rs t  cords  30 by ty ing a knot , and w ra p ar ou nd t he  

st rai ght  ba rre l  port ion s  11 o f  t he  si l i con  rod 10.  Whe n  

the  si l i con  rod 10 i s  ta ke n  out  o f  t he  rea ct or  90,  t he  

se cond cords  40 a re  w ra ppe d ar ou nd t he  si l i con  r od 10,  5 

there by ho lding  t he  si l i con  r od 10 (t he  ste p o f hold ing  

the  sil icon rod). 

[0036] 

 (Configurat i on of first  cord connect ing part  60 ) 

 The  fi r st  cord conne ct ing  par t  60 i s  l ocate d h igher  10 

tha n t he  s i l i con  r od 10 a nd ha s,  conne cte d t heret o ,  a  

p lura l ity  o f the  f ir st  cords  30  su ch  t hat  t he  plu ral it y o f  

f ir st  cords  30 are  ea ch  pa ral le l  t o  t he  l ong itu dinal  

d ire ct i on  o f  the  s tra ight  barre l  port i ons 11.  I n  ot her  

words,  the  f i r st  cord conne ct ing  part  60 i s  l ocate d  15 

dow nstre am  o f  t he  si l i con  r od 10 in  t he  Z  d ire ct ion .  

Furt herm ore ,  s ince  t he  p lural ity  o f  f ir st  cords  30 are  

conne cte d t o  t he  f ir st  cord conne ct ing part  60, t he  

p lura l ity  o f f ir st  cords  30 are  ea ch para lle l  t o t he  Z  

d ire ct i on ,  w hi ch  i s  t he  l ong itu dinal  d ire ct ion  o f t he  20 

straight  barre l port ions 11.  

[0037] 

 Wi th  t he  a bove  con fi gura t i on , the  ta ke out  j i g  1  

inc lu de s  t he  f ir st  cord conne ct ing part  60, a nd i s  

there fo re  ca pa ble  o f  s ta bl y  ca rry ing  t he  s il i con  r od 10.  25 
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Furt herm ore ,  si nce  t he  se cond cord s  40 a nd t he  l i ke  are  

easy  t o  knot ,  ope rat ions a re  ea sy  t o  pe r fo rm .  

Spe ci f i ca ll y ,  since  t he  si l i con  r od 10 w ou ld be  pu lle d  u p  

and m ove d by  a  cra ne  (not  i l l u stra te d) ,  t he  pre se nce  o f  

the  f ir st  cord conne ct ing  pa rt  60 in  t he  ta ke out  j ig  1  5 

ma ke s it  poss ible  t o  st a bl y  car ry  t he  s il i con  rod 10.  The  

pre se nce  o f t he  fi r st  cord conne ct ing pa rt  60 in t he  

take ou t  j ig  1  al so  m a ke s i t  poss ib le  t o  pre ve nt  t he  

enta ng leme nt  o f  t he  fi r st  cords  30 a nd se cond cord s  40.  

Thi s  ma ke s it  poss ib le  t o  im prove  operat i on  e f fi c ie ncy  10 

and shorten the  operat ion t ime.  

[0038] 

 The f ir s t  cord conne ct ing  pa rt  60 ha s t he  t h ir d  

cords  70 conne cte d t he ret o . Whe n t he  si l i con  r od 10 i s  

take n  out  o f  t he  rea ct or  90,  t he  su pport  pa rt  20 i s  15 

pu lle d  u p by  pu ll ing  one  or  m ore  t h ir d  cords  70 u p wit h  

a  cra ne  unde r  t he  condit ions  in  w hi ch  the  s i l i con  r od 10  

i s su pporte d by t he  su pport  par t  20 ( the  ste p o f pu ll ing  

up t he  su pport  par t ) .  Note  t hat  t he  t a keout  j ig  1  doe s  

not  nee d t o  inc lu de  t he  th ir d  cord s  70.  I n  su ch  a  ca se ,  20 

the  f ir s t  cords  30 are  conne cte d t o  t he  f ir s t  cord  

conne ct ing  par t  60,  and t he  su pport  pa rt  20 i s  pu lle d  

up by  pu ll ing  u p t he  fi r st  cord s 30 w it h a  cr ane  at  a  

posit ion higher than the  first  cord connect ing part  60.  

[0039] 25 
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 Wi th  rega rd t o  t he  num be r  o f  se cond cords ,  a n  

appropri ate  num be r  ca n  be  se le cte d a s  a ppropr iate  

accord ing  to  t he  s ize  o f  t he  s i l i con  rod 10.  I n  part i cu lar ,  

in  term s o f  operat i on  e f fi c ie ncy ,  ope rat i on  st a bi li ty ,  a nd  

a re du ct i on  in  the  area  o f  conta ct ,  t he  num ber  o f  se cond  5 

cords  i s  pre fera bly  no t  le ss  t ha n the  num ber  o f  f i r st  

cords  and not  m ore  t ha n ten  t ime s t he  nu m ber  o f  f ir st  

cords ,  m ore  pre fe ra bly  not  le ss  t ha n t he  nu m ber  o f  f ir st  

cords  a nd not  more  than f i ve  t ime s the  num be r  o f  f ir st  

cords. 10 

[0040] 

 As  su ch ,  t he  s i l i con  r od 10 ma ke s conta ct  w it h  t he  

su ppor t  pa rt  20 and t he  se cond cords  40,  a nd t he  

su ppor t  part  20 ma ke s conta ct  wi th  t he  end port ions 15  

o f the  s il i con  r od 10 .  On ly  sma ll  pa rt s o f  t he  e nd  15 

port i ons 15  a re  u se d a s raw  m ater ia l s . Thu s,  it  i s  

possib le  t o  su f fi c ie nt ly  re du ce  t he  cont a ct  w it h  t he  

s il i con  r od 10.  Fu rt herm ore ,  since  t he  s il i con  r od 10 i s  

he ld  by  t he  se cond cord s  40,  i t  i s  poss ib le  t o  re du ce t he  

sha king  o f  t he  s i l i con  r od 10 t hat  would occur  whe n t he  20 

su ppor t  pa rt  20 i s  pu lle d  u p .  Th i s ma ke s it  possib le  t o  

redu ce  dam age  to  t he  si l i con  r od 10.  Fur the rm ore ,  it  i s  

possib le  to  sa fe ly  pe r form  t he  opera t i on  o f  ta king  out  

the  sil icon rod 10 in a short  t ime.  

[0041] 25 
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 (Configurat i on of protect i ve  member 16)  

 When t he  s il i con  rod 10 i s  t a ken  out  o f  t he  rea ct or  

90,  a  prote ct i ve  mem ber  16 for  pr ote ct ion  o f  t he  si l i con  

rod 10 i s  pre fera bly  u se d,  a s  i l lu strate d in  Fi g .  3 .  That  

i s , it  i s  pre fera ble  that  t here  be  a p lural ity  o f  se cond  5 

cords  40 a nd t hat  at  lea st  one o f  t he  se cond cords  40  

hold  the  s i l i con  r od 10 wi th  the  pr ote ct i ve  me m ber  16  

betwee n  t he  se cond cord ( s ) 40 a nd t he  si l i con  r od 10 .  

Fig .  3  i l lu strate s  the  ma nne r  in  w hi ch ,  in  t he  ta ke ou t  j ig  

1  i l lu str ate d in  F ig .  1 ,  se cond cords  40 hold  t he  si l i con  10 

rod 10 wit h  pr ote ct i ve  me mbe r s  16 bet ween  t he  se cond  

cords  40 a nd t he  s il i con r od 10 .  Deta il s  a re  d i scu sse d  

be low. 

[0042] 

 The  pre sence  o f  t he  pro te ct i ve  me m ber s  16  15 

betwee n  t he  s il i con  r od 10 a nd t he  se cond cords  40  

ma ke s it  possib le  to  d i spe r se  a  fo r ce  conce ntrat ing  on  

the  se cond cords  40,  a nd poss ible  t o  re du ce  cra cking  

and brea king  in  t he  s i l i con  r o d 10.  It  i s  part i cu lar ly  

pre fe ra ble  t hat  a  se cond cord ( s)  40 w hi ch  ho lds  t he  20 

s il i con  r od 10 at  a  pos it ion  h igher  than  the  ot he r  se cond  

cord ( s)  40 hold  t he  s i l i con rod 10 wit h  t he  prote ct i ve  

mem ber ( s)  16 betwee n  t he  se cond cord ( s )  40 and t he  

s il i con  r od 10 .  The  area  w here  the  se cond cord 40 at  t he  

hi ghe st  posit i on  i s  l ocate d i s  a n  a rea  su bje cte d t o  t he  25 
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lar ge st  we ight  a nd for ce .  I n  t hi s  a rea ,  t he  prote ct i ve  

mem ber  16 ma ke s it  poss ible  t o e f fe c t i ve ly  re du ce  

cracking and breaking in the  sil icon rod 10. 

[0043] 

 The  pro te ct i ve  me m ber  16 nee d onl y  be  in  t he  fo rm  5 

o f  cl ot h ,  and may  be  in  t he  fo rm  o f  a  me sh a nd in  t he  

form o f c l ot h . The pr ote ct i ve  me m ber  16 i s pre fera bly  

ma de  o f  a n  orga n i c  pol yme ri c  mate ri a l  ( re sin) .  I n  a  ca se  

where  t he  pr ote ct i ve  mem be r  16 i s  in  t he  fo rm  o f  a  me sh,  

the  pr ote ct i ve  me m ber  16 ca n  be  u se d e ve n i f t he  10 

pr ote ct i ve  mem be r  16 i s  ma de  o f  a  metal  mate ri a l ,  

be cau se  t he  pr ote ct i ve  me m ber  16 in  t he  form o f  a  me sh  

i s ca pa ble  o f  re du cing  t he  area  o f conta ct  be tween  t he  

sil icon rod 10 and the  protect i ve  member 16 . 

[0044] 15 

 In  a  ca se  w here  t he  pro te ct i ve  me m ber  16 i s  ma de  

o f  a n  orga n i c  pol yme ri c  mate ria l  (re s in) ,  no  or  onl y  a  

ver y  few  meta l  im pu rit ie s  at ta ch  t hem se l ve s  t o  t he  

s il i con  rod 10 e ve n  i f the  s i l i con  r od 10 ma ke s conta ct  

wit h  t he  pr ote ct i ve  mem ber  16 .  The  orga n i c  pol yme ri c  20 

mater ia l  (re s in )  i s  not  part i cu lar ly  l im ite d.  A  po lya mide  

res in , a po lye ste r re sin ,  a n  a cry l i c re sin ,  a  met ha cry li c  

res in , a po lyu ret hane  re s in , an  e poxy  re s in ,  a  

pol y carbonate  re sin ,  a  po ly o le fin  re sin ,  a nd/or  t he  li ke  

can be  used. 25 



- 23 - 

TKY20095/PCT 

[0045] 

 Embodime nt 2 

 The fo ll ow ing  de script i on wi ll  di scu ss Em bodime nt  

2  o f  t he  pre se nt  inve nt ion  w it h  re fe rence  t o  F ig s .  4  a nd  

5 .  Note  t hat ,  f or  conven ie nce  o f  de scr ipt i on ,  me m ber s  5 

ha v ing funct i o ns i de nt i cal  t o  t hose  de scribe d in  

Em bodime nt  1  a re  a ssi gne d ide nt i cal  re fere nt i a l  

nume ra l s ,  a nd t he i r  de scr ipt ions are  not  re pe ate d.  F ig .  

4  i l lu st rate s  a  con fi gura t i on  o f  a  ta ke out  j ig  1A  in  

accordance  w it h  Em bodime nt  2 o f  t he  pre se nt  inve nt ion .  10 

Fig .  5  i l lu str ate s a con f igu rat i on  o f a  t a keout  j ig  1B  

whi ch  i s  d i f fere nt  f rom  t he  ta ke ou t  j ig  1A  i l lu str ate d in  

Fig. 4. 

[0046] 

 As  i l lu str ate d in  F ig .  4 , t he  ta ke out  j i g  1A d i f fer s  15 

fr om  t he  ta ke out  j ig  1  in  t hat  t he  ta ke out  j ig  1A  doe s  

not  inclu de  t he  f ir s t  cord conne ct ing  part  60 or t he  

th ir d  cords  70 a nd in  t he  re l at i onship  bet ween  t he  f ir st  

cords  30 a nd o the r  mem ber s .  Wit h  regard to  one  o f  t he  

f ir st  cords 30,  a  fi r st  e nd o f  t hat  fi r st  cord 30 i s  pu lle d  20 

up wi th  a  cra ne  (no t  i l lu st rate d ) .  A  se cond end,  w hi ch  i s  

the  oppos ite  e nd o f  t he  fi r st  cord 30 f r om  t he  fir s t  e nd,  

i s  pa sse d t hr ough one  o f  t he  hole s  26 in  t he  p late  part  

21,  pa sse d t hr ou gh one  o f  t he  ho le s  26 in  t he  pla te  part  

22,  a nd conne cte d t o  t he  f ir s t  end.  Wit h  t h i s ,  t he  f ir st  25 
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cord 30 is connected to the  support  part  20.  

[0047] 

 In  t he  sa me  m anne r  a s  t he  one  o f  t he  f ir s t  cords  

30,  t he  o the r  o f  the  f ir st  cords  30 i s a l so  conne cte d t o  

the  su ppor t  part  20 and pul le d  u p w it h  t he  cra ne .  I n  5 

su ch  a  ca se ,  area s  o f  conne ct ion  CN1 be twee n the  f ir st  

cords  30 a nd t he  su pport  pa rt  20 are  l ocate d ou t side  

the  si l i con  r od 10 in  t he  d ire ct i on  al ong  w hi ch  t he  

st rai ght  ba rre l  port i ons 11 o f  t he  s il i con  r od 10 are  

arra nge d.  A n  a rea  o f  conne ct i on  CN2 betwe e n  t he  f ir st  10 

cords  30,  w h i ch  i s  locate d hi ghe r  t ha n  t he  si l i con  r od 10,  

coinc ide s  wi th  a  m iddle  pos it i on  MP  o f  t he  si l i con  r od 10  

whe n seen  f rom  t he  oppos ite  di re ct i on  t o  t he  Z  di re ct ion .  

[0048] 

 There fore ,  i n  t he  t a keout j ig  1A , t he  di re ct i on o f  15 

exte nsi on  o f  t he  fi r st  cord s  30 i s  not  pa ra lle l to  t he  Z  

d ire ct i on  bu t i s  at  a n  a ng le  t o  t he  di re ct i on  paral le l  t o  

the  Z  d ire ct i on,  a s  i l lu strate d in  F ig .  4 .  Spe ci f i cal ly ,  i n  

a  ca se  w here  t here  i s  one  s il i con  r od 10 a nd t here  are  

two  f ir st  co rds  30,  t he  tw o  fi r st  cords  30 a re  conne cte d  20 

to  the  su pport  par t  20 and pu lle d  u p wit h  a  cra ne  a s  

describe d earlier.  

[0049] 

 On t he  ot her  ha nd,  t he  ta ke out  j ig  1B  d i f fer s  f r om  

the  ta ke out j ig  1 in  t hat  t he  t a keout j i g  1B doe s not  25 
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inc lu de  the  f ir s t  cord con ne ct ing  part  60 or  t he  t h ir d  

cords  70, that  the  num be r o f  fi r st  cords 30 i s d i f fere nt ,  

and t hat  t he  su pport  part  20 i s  cha nge d t o  a  su pport  

pa rt  20B , a s  i l lu st rate d in  Fi g . 5 .  The su pport  part  20B  

i s  com pose d o f  tw o  p late  pa rt s  21B  a nd 22B  s im il ar  t o  5 

the  support  part  20. 

[0050] 

 The  tw o  p late  pa rt s  21B  and 22B  ea ch  ha ve  four  

hole s  26 for  pa ssage  o f  t he  f ir st  cords  30.  Tha t  i s ,  t he  

su ppor t  part  20B ha s e ight  hole s  26.  Wit h rega rd t o  one  10 

o f  t he  f ir s t  cords 30,  a  f ir st  e nd o f  t hat  fi r st  cord 30 i s  

pu lle d  u p w it h  a  cra ne  (not  i l lu st rate d ) .  A  se cond e nd,  

wh i ch  i s  t he  oppos ite  e nd o f  t he  fi r st  cord 30 fr om  t he  

f ir st  e nd,  i s  pa sse d t hr ough one  o f  t he  ho le s  26 in  t he  

p late  par t  21B ,  pa sse d t hr ou gh one  o f  t he  ho le s  26 in  15 

the  p late  pa rt  22B ,  a nd conne cte d to  t he  fi r st  e nd.  Wit h  

th i s , t he  f ir st  cord 30 i s  conne cte d t o  t he  su pport  part  

20B. 

[0051] 

 In  a  s im ila r  ma nner  t o  t he  one  o f the  f ir st  cords  20 

30,  t he  ot her  t hree  f ir st  cords  30 a re  a l so  conne cte d t o  

the  su pport  pa rt  20B  a nd pu lle d  u p w it h  t he  cra ne .  I n  

su ch  a ca se ,  t he  outer  tw o f ir s t  cords  30 are  l ocate d  

out s ide  t he  s il i con  r od 10 in  t he  d ire ct i on  a long  w hi ch  

the  str aight  ba rre l  port i ons 11 o f  t he  si l i con  r od 10 are  25 
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arra nge d.  The  inner  tw o  f ir st  cords  30 are  l ocate d inside  

the  si l i con  r od 10 in  t he  d ire ct i on  al o ng  w hi ch  t he  

st rai ght  ba rre l  port i ons 11 o f  t he  s il i con  r od 10 are  

arra nge d.  That  i s ,  i n  a ca se  w here  t here  i s  one  si l i con  

rod 10 a nd t here  a re  four  f i rs t  cords  30,  the  four  f ir st  5 

cords  30 are  conne cte d t o the  su ppor t  part  20B  a nd  

pulled up with a crane as describe d earlier . 

[0052] 

 Aspe ct s  o f  t he  pre se nt  inve nt i on  ca n  al so  be  

expressed as follows: 10 

 A t a keou t  j ig  in  a ccorda nce  wi th  an  a spe ct  o f  t he  

pre se nt  inve nt i on  inc lu de s :  a su pport  part  w hi ch  i s  

con fi gure d t o  be  pu lle d  u p t o  t a ke  out  a  si l i con  r od  

inc lu ding  one  or  more  st rai ght  bar re l  port ions a nd  

whi ch  i s  con f igu re d t o  su pport  the  s i l i con  r od by  15 

c lam ping  one  or m ore  e nd port ions o f  t he  si l i con  r od;  

one or  more  f ir s t  cords  w hi ch  a re  conne cte d t o t he  

su ppor t  par t ,  w hi ch  are  eq ual  in  nu m ber  to  o r  g reate r  i n  

num be r  t ha n t he  s i l i con  r od,  and w hi ch  a re  con fi gure d  

to  pu ll  u p t he  su pport  par t ; and  one or m ore  se cond  20 

cords  whi ch  a re  conne cte d t o  t he  one  or  m ore  f i r st  cords  

and w hi ch  are  con fi gure d t o ho ld t he  s il i con  r od by  

wrapping around the  sil icon rod.  

[0053] 

 Wi th  the  a bove  con f igu rat i on ,  the  s i l i con  r od  25 
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ma ke s cont a ct  w it h  t he  su pport  part  and t he  se cond  

cord ( s) ,  and the  su pport  pa rt  ma ke s conta ct  wit h  t he  

end port i on( s )  o f  t he  s i l i con  r od .  Only  smal l  pa rt ( s)  o f  

the  e nd port ion ( s)  a re  u se d a s  r aw  mate ri a l s .  Thu s,  it  i s  

possib le  t o  su f fi c ie nt ly  re du ce  t he  cont a ct  w it h  t he  5 

s il i con  r od .  Fu rt herm ore ,  since  t he  s il i con  r od i s  he ld  by  

the  se cond cord ( s) ,  i t  i s poss ible  t o  re du ce  t he  sha king  

o f the  si l i con  r od t hat  w ould occur  w he n t he  su pport  

pa rt  i s  pul le d u p . Th i s ma ke s it  poss ib le  t o  r e du ce  

damage to the  sil icon rod. 10 

[0054] 

 The  s il i con  r od t o  be  t a ken  ou t  ma y  ha ve  a  le t ter  U  

sha pe  m a de  u p o f  tw o  o f  t he  st ra ight  ba rre l  port ions  

un ite d at  the ir  t op;  t he  su pport  part  ma y ha ve  tw o  

ope nings  w it hin  w hi ch  re spe ct i ve  tw o o f  t he  e nd  15 

port i ons o f  t he  s il i con rod in  t he  le t ter  U sha pe  f it  whe n  

the  tw o  e nd port ions  a re  c la m pe d wit h  t he  su ppor t  part ;  

and t he  tw o  open ings  may  ea ch  ha ve  a  sha pe  whose  

longit u dina l  d ire ct i on  i s  i de nt i ca l  t o  a  d i re ct ion  al ong  

which the  two end port ions are  arranged.  20 

[0055] 

 Wi th  t he  a bove  con f igu rat ion ,  it  i s  poss ib le  t o  

eas il y  fi t ,  wi th in  t he  re spe ct i ve  t wo  ope n ings ,  t he  tw o  

end por t i ons o f  a ny  o f  va ri ou s s i l i con  rods w hi ch  vary  in  

the  di st ance  betwee n  t he  tw o e nd port ions.  Thi s  25 
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e liminate s  t he  nee d for  pre par ing  a  p lura l ity  o f  ta ke out  

j i g s w h i ch  var y in t he  di st ance  betwee n  t he  tw o  

ope nings ,  a nd ma ke s it  poss ible  t o  im prove  t he  

performance of taking out the  sil icon rod. 

[0056] 5 

 Ea ch  o f  t he  tw o  ope n ings  ma y  be  fo rme d in  t he  

su ppor t  pa rt  su ch  t hat  ea ch o f the  tw o  ope n ings at  lea st  

ha s  a  port ion  that  ta pe r s  w it h  increa sing  di st ance  f r om  

a f ir s t  sur fa ce  o f  t he  su pport  part  a nd de crea s ing  

d i sta nce  fr om  a  se cond su r fa ce  o f  t he  su pport  part ,  t he  10 

f ir st  sur fa ce  be ing  l ocate d on  a  s ide  w here  t he  si l i con  

rod i s  su pporte d,  the  second su r fa ce  be ing  l oca te d on  a n  

opposite  side  of the  support  part  from the  first  surface .  

[0057] 

 The  tw o  e nd port ions o f  t he  si l i con  rod ha ve  15 

cu r ve d sur fa ce s ;  t he re fo re ,  w it h  t he  a bove  con f igu rat ion ,  

the  s il i con  r od ca n  be  ea si ly  f it te d  int o  t he  su pport  part .  

Thi s  m a ke s it  possib le  to  cau se  t he  si l i con  r od t o be  

f irm ly  su pporte d by  t he  su pport  part .  Fu rt herm ore , for  

exam ple ,  in  a  ca se  whe re  t he  su ppor t  part  i s  ma de  o f  a  20 

res in ,  t he  format i on  o f  t he  s lop ing  port i on  ha v ing  t he  

tape ring sha pe ma ke s it  possib le  t o  re du ce  t he  a rea o f  

conta ct  bet ween  t he  si l i con  rod a nd t he  su pport  part .  

Thi s  m a ke s it  poss ib le  t o  re du ce ,  for  exam ple , t he  

amount  o f  t he  su pport  part  l ost  in  wear .  A s  a  re sult ,  it  25 
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i s  poss ible  to  pre ve nt  o r  re du ce  t he  conta minat i on  o f  

sil icon with impurit ies .  

[0058] 

 The  su pport  part  may  be  com pose d o f  tw o  p late  

pa rt s  con f igure d t o  c lam p t he  one  or  more  e nd port ions  5 

there be tween ;  a nd  t he  ta ke out  j i g  m ay  furt her  inc lu de  a  

f ix ing  mem ber  con f igu re d t o  f ix  a  d i sta nce  betwee n  t he  

two  p la te  par t s .  Wi th  t he  con fi gura t i on ,  t he  d i sta nce  

betwee n  t he  tw o  plate  part s  i s  fi xe d by  t he  f ix ing  

mem ber ;  t here fore ,  it  i s  poss ib le  t o  fi x  t he  s i l i con r od t o  10 

the  support  part .  

[0059] 

 The  ta ke out  j ig  m ay  fur the r inclu de  a  f ir st  cord  

conne ct ing  part  w hi ch  i s  l ocate d h igher  than  t he  si l i con  

rod a nd to  wh i ch  a  p lura l ity  o f  t he  f ir st  cords  are  15 

conne cte d su ch  t hat  ea ch o f  t he  p lural ity  o f f ir st  cords  

i s  para l le l  t o  a  l ongi tu dina l  di re ct ion  o f  t he  one or  m ore  

straight  barre l port ions.  

[0060] 

 Wi th  t he  a bove  con f igurat i on , the  t a keout  j ig  20 

inc lu de s  t he  f ir st  cord conne ct ing  pa rt ,  a nd i s  t here fore  

ca pa ble  o f  sta b ly  carr ying  t he  si l i con  r od.  Fur the rm ore ,  

s ince  t he  se cond cord( s )  a nd t he  l i ke  are  e a sy  t o  knot ,  

opera t i ons a re  ea sy  to  per form .  Spe ci f i ca lly ,  s ince  t he  

s il i con  r od w ou ld be  pu lle d  u p a nd m ove d by  a  cra ne ,  25 
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the  pre se nce  o f  t he  f ir s t  cord conne ct ing  par t  in t he  

take ou t  j ig  ma ke s it  possib le  t o  sta b ly  carr y  t he  si l i con  

rod.  The  pre se nce  o f  t he  fi r st  cord conne ct ing  pa rt  in  

the  ta ke out  j ig  a l so  ma ke s it  poss ib le  t o  pre ve nt  t he  

enta ng leme nt  o f  t he  fi r st  cord ( s )  a nd second cord ( s) .  5 

Thi s  ma ke s it  poss ib le  t o  im prove  operat i on  e f fi c ie ncy  

and shorten the  operat ion t ime.  

[0061] 

 The  ta ke out  j ig  may  inc lu de  a  plura li ty  o f t he  

se cond cords ,  a nd at  lea st  one o f  t he  p lu ral it y o f  se cond  10 

cords  m ay  ho ld  t he  s i l i con  r od wi th  a  pro te ct i ve  me m ber  

betwee n  t he  at  lea st  one o f  t he  plu ra lit y o f  se cond cords  

and the  sil icon rod. 

[0062] 

 Wi th  t he  a bove  con f igurat i on ,  t he  pre se nce  o f  t he  15 

pr ote ct i ve  mem ber  betwee n  t he  s il i con  r od a nd t he  

se cond cord ma ke s it  possib le  t o  d i sper se  a  for ce  

concentrat ing  on  t he  se cond cord,  a nd possib le  t o  

redu ce  cra cking  and brea king  in  t he  si l i con  r od.  It  i s  

pa rt i cula rl y  pre fe ra ble  t hat  a  se cond cord whi ch  holds  20 

the  s i l i con  r od at  a  posit i on  hi gher  than  t he  ot her  

se cond cord ( s)  ho ld  t he  s i l i con  rod wi th  t he  prote ct i ve  

mem ber  betwee n the  se cond cord a nd t he  s il i con  r od .  

The area  w here  t he  se cond cord at  the  hi ghe st  pos it ion  

i s l ocate d i s  a n area  su bje cte d t o  t he  la rge st  we ight  a nd  25 
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for ce .  I n  t hi s  area ,  t he  pr ote ct i ve  mem ber  ma ke s it  

possib le  t o  e f fe ct i ve l y  re du ce  cra cking  a nd brea king  in  

the  sil icon rod. 

[0063] 

 The  pr ote ct i ve  mem be r  nee d on ly  be  in  the  fo rm  o f  5 

c lo th ,  a nd ma y be  in  t he  form  o f  a  me sh and in  t he  fo rm  

o f  c l ot h .  The  pro te ct i ve  me m ber  i s  pre fer ably  m a de  o f  a n  

or ga ni c  po lymer i c  mater ia l  (re s in ) .  I n  a  ca se  whe re  t he  

pr ote ct i ve  me m ber  i s  in  t he  form  o f a me sh, t he  

pr ote ct i ve  mem be r  ca n  be  u se d eve n  i f  t he  prote ct i ve  10 

mem ber  i s  ma de  o f  a  met al  mater ia l ,  be cau se  t he  

pr ote ct i ve  me m ber  in  t he  fo rm  o f  a me sh i s  ca pa ble  o f  

redu cing  t he  area  o f  conta ct  betwee n t he  si l i con  r od a nd  

the  pr ote ct i ve  me m ber .  In  a  ca se  w here  t he  prote ct i ve  

mem ber  i s  ma de  o f  a n  or ga ni c  po lymer i c  mater ia l ,  no  or  15 

onl y  a  ve ry  few  metal  im pur it ie s  at ta ch  t hem se l ve s  t o  

the  si l i con r od e ve n  i f  t he  s il i con rod m a ke s con ta ct  

with the  protect ive  member . 

[0064] 

 A t a keout  met hod in  a ccordance  wit h  a n  a spe ct  o f  20 

the  pre se nt  inve nt i on inclu de s the  ste ps  o f :  conne ct ing ,  

to  a  su pport  part ,  one  or  m ore  f ir st  cords  w hi ch  are  

con fi gure d to  pul l  u p t he  su pport  par t  a nd w hi ch  are  

equal  in  num be r  t o  or  g reater  in  nu m ber  t ha n a  si l i con  

rod inclu ding  one  or  m ore  s tra igh t  bar re l  port i ons,  t he  25 
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su ppor t  part  be ing  u se d t o  su pport  t he  s il i con  rod so  a s  

to  ta ke  out  t he  s il i con  r od ;  pu l ling  u p t he  su pport  part ;  

su ppor t ing  t he  s il i con  rod by  cla m ping one  or  m ore  e nd  

port i ons o f  t he  si l i con  r od w it h  the  su pport  part ;  a nd  

hold ing  t he  si l i con  r od by  w ra pping  one  or  more  se cond  5 

cords  ar ou nd t he  s il i con  r od,  the  one  or  m ore  se cond  

cords be ing connected to the  one or more  first  cords.  

[0065] 

 A  met hod o f  pr odu cing  a  s i l i con  r od in  a ccorda nce  

wit h  a n  a spe ct  o f  t he  pre se nt  invent i on  inc l u de s  t he  10 

ste ps  o f :  obtain ing  a  s i l i con  r od inc lu ding  one  or  m ore  

st rai ght  barre l  port ions by  a ll ow ing  si l i con  t o be  

de posi te d on  a  si l i con  f i la ment  by  pa ssing  e le ct ri c  

cu rre nt  t hr ou gh t he  s il i con  f i l ame nt  in  a  re a ct or  w hi ch  

inc lu de s  at  lea st  a  pai r  o f  e le c tr ode s  and w hi ch  i s  15 

su pplie d  w it h  a sou r ce  ga s  for  si l i con  de posit i on , t he  

s il i con  f i l ame nt  be ing conne cte d t o  t he  pai r o f  

e le ctr ode s  at  bo th  e nds t here o f ; conne ct ing , to  a  

su ppor t  part ,  one  or  more  fi r st  cords  whi ch  are  

con fi gure d to  pul l  u p t he  su pport  p ar t  a nd w hi ch  are  20 

equal  in  num be r  t o  or  g reater  in  nu m ber  t ha n a  si l i con  

rod,  t he  su pport  part  be ing  u se d to  su ppor t  t he  si l i con  

rod so a s  t o ta ke  the  s il i con  r od out o f  t he  rea ct or ;  

pu ll ing  u p t he  su pport  pa rt ;  su ppor t ing  t he  si l i con  r od  

by  c lam ping  one  o r m ore  end port i ons o f  t he  s il i con  r od  25 
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wit h  t he  su pport  part ;  a nd ho ld ing  t he  s i l i con  rod by  

wra pping  one  or  m ore  se cond cords  ar ou nd t he  si l i con  

rod,  t he  one  or m ore  se cond cords  be ing  conne cte d t o  

the  one or more  first  cords .  

[0066] 5 

 The  pre sent  inve nt i on  i s  no t  l imite d t o  t he  

embodime nt s ,  but  ca n  be  a ltere d by  a  sk il le d  pe r son  in  

the  art  wi th in  t he  scope  o f  t he  c la im s.  The  pre se nt  

inve nt i on a l so e ncom pa sse s ,  in  it s  te chni ca l  scope ,  a ny  

embodime nt  de ri ve d by  com bining  te chn i ca l  mea ns  10 

disclose d in differing embodiment s . 

 

Re ference  Signs List  

[0067] 

 1, 1A, 1B takeout j ig  15 

 10 sil icon rod 

 11 straight  barre l port ion 

 15 end port ion 

 16 protect ive  member  

 20, 20B support  part  20 

 21, 21B, 22, 22B  plate  part  

 23 opening 

 24 first  surface  

 25 second surface  

 30 first  cord 25 



- 34 - 

TKY20095/PCT 

 50 fixing member  

 60 first  cord connect ing part  

 80 e lectrode  

 90 reactor  

5 
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Claims 

 Claim 1 

 A takeout j ig  compris ing : 

 a  su ppor t  part  w h i ch i s  con fi gure d t o  be  pu lle d  u p  

to  ta ke  out  a  s il i con  r od inc lu ding one  or  m ore  s tra ight  5 

ba rre l port i ons a nd w hi ch  i s  con f igure d t o su ppor t  t he  

s il i con  r od by  cla m ping one or more  e nd port ions  o f t he  

sil icon rod; 

 one  or  m ore  f ir st  cords  w hi ch are  conne cte d to  t he  

su ppor t  par t ,  w hi ch  are  eq ual  in  nu m ber  to  o r  g reate r  in  10 

num be r  t ha n t he  s i l i con  r od,  and w hi ch  a re  con fi gure d  

to pull up the  support  part ; and 

 one  or  m ore  se cond cords  w hi ch  a re  conne cte d t o  

the  one  or  m ore  f ir st  cords  a nd w hi ch  a re  con f igure d t o  

hold the  sil icon rod by wrapping arou nd the  sil icon rod. 15 

 

 Claim 2 

 The takeout j ig  as set  forth in cla im 1, where in:  

 the  si l i con  r od t o  be  ta ken  out  ha s  a  le t ter  U  

sha pe  m a de  u p o f  tw o  o f  t he  st ra ight  ba rre l  port ions  20 

united at  the ir top; 

 the  su pport  pa rt  ha s  tw o  ope n ings  w it hin  w hi ch  

respe ct i ve  t wo  o f  t he  e nd port i ons o f  t he  s il i con  r od  in  

the  le t ter  U  sha pe  fit  whe n t he  tw o  e nd port i ons  are  

clamped with the  support  part ; and 25 
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 the  t wo  ope n ings  ea ch  ha ve  a  sha pe  whose  

longit u dina l  d ire ct i on  i s  i de nt i ca l  t o  a  d i re ct ion  al ong  

which the  two end port ions are  arranged.  

 

 Claim 3 5 

 The  t a keout  j i g  a s  set  fo rt h  in  c l a im  2,  whe re in  

each  o f the  t wo  ope nings i s  forme d in  t he  su ppor t  part  

su ch  t ha t  ea ch  o f  the  tw o  ope nings  at  lea st  ha s  a  

port i on  t hat  ta pe r s  w it h  incre a sing  d i sta nce  f rom  a  f ir st  

su r fa ce  o f  the  su pport  part  and de crea sing d i sta nce  10 

fr om a  se cond su r fa ce  of  t he  su pport  pa rt , the  f ir st  

su r fa ce  be ing  l ocate d on  a  s ide  w here  t he  s il i con  r od i s  

su ppor te d,  t he  se cond sur fa ce  be i ng  l ocate d on  a n  

opposite  side  of the  support  part  from the  first  surface .  

 15 

 Claim 4 

 The  ta ke ou t  j ig  a s  set  fo rt h  in  a ny  one  o f  c la im s 1  

to 3, where in: 

 the  su pport  part  i s com pose d o f t wo  p late  part s  

con fi gure d t o  c lam p the  one  or  m ore  e nd port ions  20 

therebetween; and 

 the  ta ke out  j ig  furt he r com pri se s  a f i xing mem ber  

configure d to fix a distance  between the  two plate  parts. 

 

 Claim 5 25 
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 The  ta ke ou t  j ig  a s  set  fo rt h  in  a ny  one  o f  c la im s 1  

to  4 ,  fu rt her  com pri s ing  a  f ir s t  cord conne ct ing  part  

wh i ch  i s  l ocate d h i ghe r  t ha n  the  s i l i con  r od  a nd t o  

wh i ch  a  plura li ty  o f  t he  f ir st  cords  are  conne cte d su ch  

that  e a ch  o f  t he  p lura li ty  o f  fi r st  cords  i s  para l le l  t o  a  5 

longit u dina l  d ire ct i on  o f  t he  one  or  m ore  s tra ight  bar re l  

port ions . 

 

 Claim 6 

 The  ta ke ou t  j ig  a s  set  fo rt h  in  a ny  one  o f  c la im s 1  10 

to  5 ,  com pri s ing  a  p lu ral it y  o f  t he  se cond cords ,  whe re in  

at  lea st  one  o f  t he  p lura l ity  o f  se cond cords  holds  t he  

s il i con  r od w it h  a pr ote ct i ve  mem ber  bet ween  t he  at  

lea st  one  o f  t he  p lu ral it y  o f  se cond cords  and t he  si l i con  

rod. 15 

 

 Claim 7 

 A takeout method compris ing the  steps of:  

 conne ct ing ,  t o  a su pport  part ,  one  or  m ore  f ir st  

cords  w hi ch  are  con f igure d t o  pu ll  u p t he  su ppor t  part   20 

and w hi ch  a re  equa l  in  num be r  t o  o r  g reater  in nu m ber  

tha n a  s i l i con  r od inclu ding  one or  m ore  st ra ight  bar re l  

port i ons , t he  su pport  par t  be ing  u se d to  su ppor t  t he  

sil icon rod so as to take  out the  sil icon rod; 

 pulling up the  support  part ;  25 
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 su ppor t ing  t he  si l i con  r od by  c lam ping  one  or  

more  end por t i ons o f  t he  si l i con  r od w it h  t he  su pport  

part ; and 

 hold ing  t he  si l i con  r od by  wra pp ing  one  or  m ore  

se cond cords  a r ou nd t he  s il i con  r od ,  t he  one  or  m ore  5 

se cond cords  be ing  conne cte d t o  t he  one  or  more  f ir st  

cords. 

 

 Claim 8 

 A  met hod o f  pr odu cing  a  s i l i con  r od,  com pri s ing  10 

the  steps of: 

 obta ining  a  si l i con  r od inclu ding  one  or  m ore  

st rai ght  barre l  port ion s  by  a ll ow ing  si l i con  t o be  

de posi te d on  a  si l i con  f i la ment  by  pa ssing  e le ct ri c  

cu rre nt  t hr ou gh t he  s il i con  f i l ame nt  in  a  re a ct or  w hi ch  15 

inc lu de s  at  lea st  a  pai r  o f  e le ctr ode s  and w hi ch  i s  

su pplie d  w it h  a sou r ce  ga s  for  si l i con  de posit i on , t he  

s il i con  f i l ame nt  be ing conne cte d t o  t he  pai r o f  

e lectrodes at  both ends thereof;  

 conne ct ing ,  t o  a su pport  part ,  one  or  m ore  f ir st  20 

cords  w hi ch  are  con f igure d t o  pu ll  u p t he  su ppor t  part  

and w hi ch  a re  equa l  in  num be r  t o  o r  g reater  in nu m ber  

tha n a  si l i con  r od, the  su pport  part  be ing u se d t o  

su ppor t  t he  s il i con  r od  so  a s  t o  ta ke  the  s i l i con  r od out  

of the  reactor ; 25 
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 pulling up the  support  part ;  

 su ppor t ing  t he  si l i con  r od by  c lam ping  one  or  

more  end por t i ons o f  t he  si l i con  r od w it h  t he  su pport  

part ; and 

 hold ing  t he  si l i con  r od by  wra pping  one  or  m ore  5 

se cond cords  a r ou nd t he  s il i con  r od,  t he  one  or  m ore  

se cond cords  be ing  conne cte d t o  t he  one  or  more  f ir st  

cords. 


