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o " 

- - -  ( o , , ~ , l  ~ , ,  z ~ ,  S ~ l l , , ~  s.s = l .  l ~ . ~ e ~  ~ | t . ~  .La~e . ~  ~ .  m o o  ~ ~ i? l  ~ h o , a i , ~  :o .  wldo, ,~. _.. : 

(~Mloa~e, " 6 5 ~ , 6 5 6 , 6 ~ ,  ' . 7 e t a i .  ~ 0 ' - I 0 " i i 6  ' ~;ran.i~e, _ q u a r t s  d i o r i t e  ] ~ x .  i 0 ,000  4 '. +' . . . . . . .  " ' . . . .  
~ h ~ l h i ~ o n  6 4 0 , 6 4 7 , 6 ~ 8 ,  ~ r i n g  d r $ 1 1 i n g ,  8 ' x 9 '  p i o n e e ]  m o n t h .  ~ , ~ l & r ~ i n g  1 2 2 ~ '  e d  o n  c ~ r r l & ~  8 ~ t o  . 10 ' . -  ~ n ~ a r g i n ,  B~x9  ' d r ~ f ~  I h ~ e l a  f o r  d 

g ~ 1 , 7 7 6 , 8 ~ )  t .  : . . l ~ ' a d i n R  O u ~ i d e  ~ i n  t u n n e l  p e r  m o n t h .  2 9  - 8 ' x 9 '  d ~ l / ~ '  . ' I h o c e l s  f o r  e 
_. e81,851,'8~, p ~ r t  o f  lung%h ~ %0 

' ~ i t h e m  ~ch .~move~ 

lofflt " 695,037,6~), |ZI60' WaIlro~d tnxnnel Cra~Ite.~els. "and schist Donsider&ble We~%er t~mnel driver)flrsg, 25' per hea~li N in., ,:..::.: ~ -> 8 hrs.. M~ny vaa-'le~ioa V~rious lem4~he 40~.- 80% Te~X'~Ible ~. ~ ~ W  smo) 

C o l o r a d o  ~ n d  w&%er $ 5 1 , 1 0 Z Z , 7 7 1 ~  . 1 6 ' x ~ 4 ' ;  w a t e r  ~ad o o ~ i t i o n ~  a ~  ~ s t  f l o w s ' , ,  o n e  , w i t h  c r o ~ s  c o n n e c t i o ~  to. . [ e a s t  e n d  . . . , i  d y m u n i t ' e  h o v g ~  ~ n ~ - h ~  
. 78S,861.,747. . t~l.B'X8' end reachlr~ ~,00 g'xS' oen~er bore, enl~rA-~] " .' " . 

b y . l a s d | @ l  4 r f l : ~ i n ~ .  M p t n d t |  • . " . . • - # . . '.' 
• ' ~ . ~ , ~ R ~ F ~ , ~ o ~ o p  . e ~  ~ 3  " ' ' ~ ,  . . . . . . . . . . . . . . .  '__:.. 

, M u s ~ o n e t o o n ~  "% ~ i ] . ~ & . v  559 1840' . '  ~ 0 ' x 2 5 '  . ~ / e n l t s  .and l lmeston@: ~00 Kgm Head:In~. s.n~, benc~h. In s o f t  : . • . "  I ~ y n e r - l n g u r e o Z  42. ,474'  h sad lng  p ~  . " - A~r .,aboveIs 
I l e w . d e r e e y  " " " g r o u n d  c r o w n  d r i f ~  az~d 2 w a l l  • " ~ r i f t e r s  o n  o o ~  r o u m [ ;  2 5 , , ~ t 5 "  ,~. 

" " p l a t e  d r i f t s  ~ ~ - t r ~ m d ~  h ~ u ~ _ ~ e r  r o u n d  

O ~  HilIs,I.C.R.R.r.'Railro~d 635,664 ~-800' 18.'x26' sedimentary rock" Some Some in B. ~-2 A- top head%ng 14' .per da~ for. lO'xlO' ~ - 8 hrs. Ii' for center 4 n ~ O ~  

$o~ther n l ' l l l n o i l  , ~-690o' baals " ' .  ~-4 B-  cen~er, headin~ beadleS, '(maX. 16 ' ) .~ . In  C - 2 of h e ~ I n g  ' ~ i t ~  : Air. lhO~rels 
: " ;-~600' ~-2 O- wall plate headi~ near ~ C he~di,IK "ix 52f'; I0 hre. pez ~.~d.i: 

• " ~ ." . portal, then'top hea~l,~,, . .  be~ch'aver~e BI7'. 6enter,lO'x 

-" ' "  then top centeT-h~di~ wlth " " "  h~nF~ ~ ' :  " ~  

~" , " " - .................. " - .......... -m 2 benche'@_ ........................ " ........ : ........... 

Ro~Ir'l PI&lS • (Con- Rlilromd )06,8~I £6400 Double ~ra~k I 'DW'O ploneer, 7'xO' '~unnels " 

-~ug~t ). (S~el~irk) " ¢" - .. . ' . 

Shlmisu.. B&llzold 62~ ~1831" 19.7'x'16.0' :.,iorlte Lit.tie ~ 2 • B o t t o ~  headln~T i n  soii, twO 20' per day aider ~,~t- 2 Air drillsof Benche~ 25-~0 of ~)~ bl~stlz " ]~&nd amd p~, 

"J~Apaz~ " . .  . benche~  l ~ r o c k .  Also modern tln~ orKani~ed, m~r~z ml.~es 5"-6'. ~ l a t ~  &m~ -" 

" " : " Austrian me%hod " " 60~ (~y1~i$ 
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B e a a 6 a ~ h e r  " 916  - 920 . ' .  39::2"x~2' n e t .  L i n b ' ~ ' : - s ~ I c T , ,  2 dr~'f't's 5 ' z ~  . . . . .  / P ~ r  shov~ 

Alh.e~'ilAe, ~. C. - ~ 48'X~7' g r o s s .  " " Rock~oenter',he~li~q;'w!~ened -'" ~:_~ 
• ' "- ~ ' ~"~ " " . I • ~nd i ~ e . ~ n ~  . . . .  , , . 

. ~ o l l y ~ o o d - ~ l e n ~ a ~ -  S t r . ~ s t - e a r  4F ,~9 "  ~ ' .  i l ~  . Z '  " B l u ,  ~ n a . l e  = l a : , '  ' ~ot m e n t i O ' n ~ d  . - : : - 7 :  ~o--:  , lOS. :  . . . . . . . .  d r l f t ~ ,  . . . . . . .  t ~ ,  u p p e r  "" " ) " 
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: %  ~ : - -  

" - :,oL " , 
" - ': - WI$ OIR, I;0~o : ::. ~ m~: L'a : " , . . . .  

- ~  " . . ' ' ~ ~ " ' " . " " " ~ , - . " I ~  _ :  - " . " " . - .  _ -  

: ........ : ......... " ..... " ' ' )  ~ "  ................. ' . . . . . . . .  ]-" . . . . . .  :" ~.of 8 hr,4 Air drill. , " , I 1 " 

, , . / t o  oo. l. e 4 "rot .! 
~ I  ~86% 6 0 0 Y  " /nvert 59'xI~'. ,~oT~.;".o. r ~ w i ~ .  . " .headln~,,..A~n:o.te ~ a r ~ . ' q e n t e r  core r ~ o Y e d  . "18'. per 4~y 

.. .:. I I ,:. . I 

. . , , -  . .  " ,  

/ . 

J . .  

. : 

• " B 

r 

• . .  . . 

! 

& 

""~'  .. _ 

g 

. . " . "  , 

• I 
. • ":. : i "  

2 
- " . . . 

- ( . . . .  , 

" ~  . . , . i - .  . , ,,= 
• I . - " : ' t ' ,  " ; ,  , . ~£ ,  

q 

i . .  

,U  



a ? . .  

Jl 
. . .- 

No flat . " 
Col:otto ~,d w a t e r  

M ~ s  oone t oon~s~ t P,a I lwa~, 
New J'e rosy 

0~4~' Ill I l, ,I .O.~.R. ,Railroad 
Southern I 1 linole 

Ro~r'i P a s s  (qon-. 
~.~t ) (Shell~irlc) 
Cm~da 

Shl~i,u 
JaPan 

R a i l r o a d  

Rallr o~ 

T&nna. J .Re I I w a y  
J a p a n  I 

h 
q 

Hi.way 

6£5,6~7,6'~). r,~216o ' 
~51~, I022,771,., 
7 ~ I ~ ,  ~6 l . 747 . . 

, 5 5  ,484'0 ' 

~3h ,664 A-UO0 ' 
B-6 900 " 
0-2600 ' 

T .... 

606,831 

.62~ 

-t 

613, 6SO 

Beauc~ c3xer { " 
AshevIl}e, N. C. 
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Holly~oo4~lendal~- q 
~n ~,r~.~an,X, 

Lioer.t: .. . , . 

~i sel or~ry. ~idg~ 

Chat ta.hoo~, Tenn. 

~.~n,y '- " 

A~sCr~lia • 
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901," 961 
• ~ . • ' .  • 

J , 

965 
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I~ilrnad tunnel 
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26400 , Double t r a c k  

31831 , l~.7'xl6.t'' 

I 5 ml. ZS'x~' 

HIO~AY, STREE~P ~AN 

I~97' ~)quble t u b e :  one 
-.- 2Z r .~ de , ~/bther 
• . " 2 2 '  pluS'.4"" w a l l  

. BOth 2Z' hi-h 

920' g 9'-2"xa2' net. 

• : : 48"X27' ~:ross. 

4 2 2 5 "  

5715 ' 
r 

lO00 * 

r ~ n l t e  ~ n e l I -  and s c h i s %  

L. 

enite ~nd lime~tomn~ 

• " %.' '?40' 

~)dtrn~'n'tary r o c k ' :  >los,, ~. 
', "~a ] • 

2S' wide, 21 .2 '  

• ,@ 

• o 

• , ¢ 

,,!~ j 4,4,. .i  
. ~  • ' . . .  

~ 22~  bores wi' 
2~' pillar betwee 

Two l S ' . b o r e s  " . 

! o r t  t $  

,g,-I omerat e contalnlr~ ~ 
~.~e~Ito, .everft] dlxes 

i , ro~0/C{ limestone a:,1 
~.ha I e 

Blu- s n a l ~  c l a y  

HorizOntal, s l i  ~Cb..tly f t . , ;  
oured shale ,' clay , soft 
and ~rd sazi~s~one 

? 

l'.im~e~one and earth 

mLxed 

S ~ I o ' ;  lar~ ' b . u ' l l d i r ~ ,  
t ~ e a  r ~ 

and e&rth 

i 

m~. ~o~ ~'~: )~,.rin~.a~oa 
'Invert "59"xI~,' . -J stone, ~ "~ult* ~" 

' r . i * ". . . • • 

% , 
~I I 

. o 

"'1' .'2 . . . . .  

8' dle~meter; 60 '  ~ d -  
below water " 

. . . .  :_. ........ 2 -:j • _ _ 

C(n%tq I der&b 1~ 

r e ~ o h | n ~ v  :5 />3( 

m ~ m  

/ 

Little 

~ery ba~ 
2~ cfs 
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Not rm~;~t I oned 

]~ot m~tt~ oned 

None 

Wet meat I eneQ 

]~ot .men% i o n s d  

A-2 
~-4 
C-2 

I 

Ittter tunlm~ dr|yell :'~r,#b. { 
l w l t h  Orog!1 ,~onn~ntiDn:, t~' . 

8'x8' ¢ent@r bore: enl@r~a. 

~bre enlJ~r~,d B~-~6;, he~dI,,~1 

}{~Kt~|.n;~ and bench. In 8of~ 
~(;und crO~n d r i f t  a n d  2 wal 

p l a t e  ,1 r 5 ~" t . ,  '- 

A~ t o p  h e ~ l n r  
~= c e n t e r  h e ~ i i n , ,  

C- we} pl~te hea, lln," n e a r  S 
p o r t a l ,  tbet~ to~, he*~di~b', 
t h .  rk top center h ~ . l l n ~ - w l  th 
Z O¢~ICH@B 

]~(~ 61onse t ,  ",''xO' t U l } r l f * } , ' l  

# 

Bottc.,~ n~iIn C In ,oil, two 
bmnchem i~ rock. A}~,~ mo~orn 
Au~trla~. m~t h~x! 

l l s u n } l y  {,c ttom new,din," 

25' per. h~adln~ |~ 

,./ 

14' per day for I g ' x l [ )  

~ e w l l n ~  {.*~.x.16'~. In 
C he~d~n~, m~x. 52.~,{ 
bsnc1 aver~ 3~7'. 

. .i 

Z0 ~ p e r  d a y  a f t e r  ~ t -  
t i n ; -  or~-~n~ ~d 

'one head,lng,.,4.} at 

other 

2'71 1 

• ! " 

i ' • [,I ned section, 

,| 

1 

2 , I r i ~ . t ~  T"xf f  
Rock , oent e r  head i n.,- .w ~.~. ~, : ,~  
s . r l d  ] m o  '~ ~led 

_ . •... _ .. . . . .  

~ o  s i d e  dr. i f t p .  two u p p e r  
d r i  i t s  

Top he~din~- with ve~' ~hort 
bench 

Top side h~din,:e(enl~r~d 
to top he~dir~,)arxl bench 

bottom headln.,~s, then top 

headln;-s,- t h ~  removed ceil- 

250'-260' per month 

lime- 

Conai~erable I 2 ' I Crown ~=,l wall p~te 

_ . 

Floo~d out c ~  I ,  3" 

h e a d  Zn~J, g r  °ult  t 

Serpentine. sa~dst ~e r~ 

I 

' [~o Iide h~tdin~, .top heaA- 
in~, enlar~ to comple%e t h e  
arch. Center core re~ove~ 
after lining, p ~ a c ~ d  

Max. 4~0 oa.y~s.per 
~a~ f~r 450 men. 15 ~o 
18'  p e r  d a y  

Kept dry t~y 

o ~ p  r ~ s s e d  air 

} c o m p r e s s e d  a i r  
• | 

o 

d 

, i  

4 f~. per: day 

<. 0 

.," 8 t}rB. 

"., - 8'hrs. 
C - 2 o f  
I0  hr.. 

Z o f  7 r~r. 

_ .  # _ .  

2 

3 .exc~vat l r  

l c o n c r e ~  ir  

o f  8 h r . ,  

3 

* I 

°. .  

. 6  

Many I wmrl.tlom 

l~yner-ln~rso] 
~ r . l f t e r s  on  ~ot 

l l '  for cents 

h~ ad ' l  ng 

A i r  a r i l l s  o f  
~ n y  m~Meo 

Air driven 

• ari'oh. I ~1;,ttw~l 

. 

h ~ d ~  n~  p e r  4 2 . , 4 7 4  , 
r o u . ~  ;. 2 ~ . 2 4 5 "  
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