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outbur.t. ol coll .nd q.. !r. colpr.d
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o r  { o r l l ng r  o . .  con r r t bu i t ng  t o
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drriilng q.. llon th. co.] t..n

o f  9 .o ro9 i . . 1  d t . t u rb .nc .  i .  t o  d ! t I t  r o . 9
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v . r t t c ! r  . nd  ho r i zon t . r  Po . i t i on
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. ) i a t . d  t -  - . ny  r o !  n tn l nq  ! r . . r  o f  r - .  . o ! r o

b . f f r . d . c t . n r i ' r . . nd .ns i n . . r .  r i n . .  t h .

b .q tnn ing  o f  t h .  c l n ru r y .  r { h i r a t  no  un i v . ! . . 1

. ! r ! t i on  h .a  b . , n  f o ! nd ,  . on ! i d . r . b r .  l no r r . dq .

. nd  d ! f . n . i v !  n . . ! u ! . .  d ! v i . . d

t o . l r o r  n tn i ns  t o  p !oc . . d  r i r h . . t i . r . . r d l y

. . f s t y  . nd  p roduc t l on  r im i t ! .

D ! f . n . t v .  D . t hod .  u . . n  t o  con r t o r  ac t -

co .1  n i n . .  hw .  i n . I ! d . !
p r . d i c t i o .  o r  . . r 1y  , . r . i n9  4 thod .  by

n . . ! - r t ng  t - .  9 . .  d r . o rp r t on  r . r .  o f  t h !  co .L

n . t hod .  by  d l i I I t ng  t . r 9 .
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f i . t n9  r o !  conv . ^ r i on . l  , t . t n9  r . t hod . .  Th . . .

.  . ! . t ou .  d i t . dv .n t . g !  t n
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l n t . r i up t l on .  t o  t h .  p roduc t i on  cyc r .  t o  n . r . ! r ,
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t h .  n t n tng  c l c l .

v.ntir.tlo. by r.d!ci.s th.

Th .  ob j ! . t i v .  o t  Ac IRL ' !  o ! r bu ! ! t . nd
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l u r f i c i . i t  t t n .  r o .  r h .  q . .  t o  b .  d ! . i n . d .  Th !

€uc..!.fur p!.-dr!intng or th. ...i .houtd

r . . u r t  1n  !  r . du . t i on  o r . r i n t n . t i on  o f

o l t bu r . i !  a i n t t . r  t o  6 tF . r i . n . .  1n  J .p ,n .
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A u e e n e l r n d , . n d

o f  n i n 3 .  , o r k i n q  t h e  3 u l l i

d i ! . i r i l . !  i n

c o h p o s i t i o n  o f

t h 6 r e f o r e r  .  c o n p l e t . n d  d i f f t c ! l t  p l o b l e h '  r n d

c . - ! .  l h . l l  3 . r - . r i o n 3 .  I '  i e

9.n . r . r ry  l ccsp t .d

cdnt r rbu t !  io
( . )  c6s .on t . n t  o f  t h !  3 . . h

( b )  9 r . ! c t u ! . . n d  i l t u r e  o r  t h .  c d s l
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( d )  5 i r . s E . n v i ! o n n l n t
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i hB  Bq ! I I l b r i un

i !  d i e i u rb€d  du r i nq
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!!.u!.e!--a!--!q!.!!sls
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p s 3 3 i v e . t  p o s t i i v !  c o n t r o l .  r h .  p . E B t v 8

c o i t r o l  n . t h o d B
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o r  s2 *  i 3  l x t r . c i ed  be fo r6  n tn i nq . r  t he  ra te

o f  s  t .  t 0  n - lm1nu te .

r . s  i o t  t r r ^3 f ! r l b l e  r . . d i I y

I n  t h .  un i r . d

h . .  p rog r ! . s . d

t l i . . . .  5 ! v ! ! . I
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Pok ! !  ! ou r . .  f o r  r he  d r i l t

o f  r h .  d l i r r  b i t  c3n  be

to r  ho rs r  uP  t o  1c0  n  r he  A i t . 3  copco

Th i s  r i 9  w . s  o r i q i na l r y

d r i r r i nq  b ra3 t  ho lEs ,  q rou t

i n j e c i i o n . n d

dr i r r  r .d  h .ndr tng

r h i s  r i q  r i r h a u r .  b i t  s u r v . y

h . .  been 12 !  m.

o f  rh .  d r i11  . t r ins  c ru l inq
.  ddrnw, .d  t r l jec to ry ,  r r  i . . xp ! . r .d  th . r  rh !

t h . d j ! ! t F !n t  . o t . t i on  o f  r h .

v& i ! t i on3  i n  t h .  p l ! c ! n .n r  o f

e t . r r - l g ! : r .  t h !  u : n  o i ! . d ! . n t . q .  o .  r - .  o r i _ _
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l o !  ho r . .  up  i o  600  n rn  r . nq rh  i r o
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2 .  F16 i che r  d . s . ! i f i c . t l on  d l i r 1
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To  t eke  .  bo r . ho r .  r u r v l y  E€d inq  t he

s ! r v ! y  i ns i r unen t

t o  t h .  r nd  o f  t h .  d r i r l

s t r i f g , nd  a f t e r .  p re -d . t ! $ i ned  t iE  t n t . r v . 1

ThB  i ns t r ! h . n t  i !  t h . i  r i t hd r . t n

l t r i na  by  6  t r r i r i nq  r . ! k  / i 1 r  l t udv  t h . . f f €c t3

pho toa r rp t r i c  d i sc  i s  dev .1op .d  on  t h : . po t  i o

q ! v .  t h .  i n . r i n . t i on  ! ^d  be r r i nq . t  t h . 6nd  o f

r h .  ob j . . i i v .

d r t l r . c co rd i ng  t o  r h . t h . r  v s " t i r . t i an  by  . . du . i nq  t ha  q . r

i B  r i ! t i q  o i  f . l ] 1 n q  t n  t h . . ! . n .

Th .  op€ . . t i on . I  d r i I l i ^ s  p . r ! n . t ! ! r . . t . b l l . h -

suF .uo f  r l n . .  f o .  ch .nq inq

th .  d iEc t t on  o r  i h .  d r i l r  b l t  . ! !  |

f o l r on ld  by  6  h  o f  d r l I l  co l r . !

! nd  ! l l oN inq  su f f i c iBn i  t r n€

(404N  i o  45oN)  
ho r . 6  ! p  t o  6u l l  n  i n  l dv .nce  o f  d . ve rophen t

t h i s  d i s . dv .n t . gc  by  p rov i d i nq

t r . j l c t o r y  o f  i h !  d ! i r ]  n i n i ng .  I t  h . v

b i t  t o  r i s s ,  t h€  t h ru r t  i 3  i nc r . ! ! ! d  t ima  r r qu t l ed  t o  d . . i n  t ha  ne th .n .  by .pp l y i ng

io  674N  (3000  l bs l .  . nd  t hs  r o r . r i on

r . 3  ' educ ' d  r o  t 50  ron ,

c l i f r  ( r ev . r 3 ,  qop !h l iBhed  d ! r r  193c )  h ! ve
t ! 3 l . . t o r y  o f  t h .  d r i r  l

b i t  t o  r a r r  i n
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i np roved  ! sp i d1 !  i n  r ecen t  ! e ; r .  r e3u l t r nq  rn
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a f  r h .  d ! 6 i nsse  ho res .

d r i r r i n q , i r r  h . . n  e v e n

r . r . .  i  (  .  r u r .  r . .  t v ! -  i l ,

. . . e f u r r y  d ! s i qnad

m in ing  cohn !nc . s

I t  i 3  no i  ! usq . ! t 6d

l n . r i h i n , t i i s

n i n . ! i  l u r  c . . t y  r ! su r r s  . r e

.ocou r . q i nq ,  . nd  ' i 11  h6v .  r i dE

.  Fos i i i v !  con t ro l  r u rhod  i .

co . r  h i n .3  i n  Au3 t r . 1 i . .

H . t h6nE  Con t ro r  f o r  M !ch .n i s . t l on  rD

s ta .p  co r t  r i nes .

n i t J .  _  A I r {F ,  r okyo

c .3  0 r . i n . s .  T ! chn iqud ,  i n  J ! p .n . . c

-  co r t oq ! i h  on  Longw . t r

M in thg ,  l ' o r l onqong
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