
suhvbys, i^a p i: i add calcylatiops.

A b r i e f  d e s c r i p t i o n  o f  th o  n in e  w ork w i l l  now bo ta k e n  up  

u n d er  th e  s e p a r a t e  m in e h e a d in g s :

a tiib is  u n n .

l i t  t h i s  p r o p e r t y ,  w here s i n k i n g  i s  in  p r o g r e s s ,  M r. H a n s f  

h a s b een  i n  ch a rg e  o f  th e  c o n c r e t in g  o f  th e  s h a f t .  On s u r f a c e  th e  

c o n s t r u c t io n  w ork h a s b een  lo o k e d  a f t e r  an d  th e  new  b u i l d i n g s ,  r a i l 

way t r a c k s  an d  ch a n g es  in  f e n c e  l i n o s  w ere s u r v e y e d  f o r  th e  a n n u a l  

r e p o r t .

CHAS3 11113.

The s u r f a c e  and u n d erg ro u n d  d iam ond d r i l l i n g  was lo o k e d  

a f t e r ,  l i n e s  an d  l o c a t i o n s  b e in g  g iv e n  f o r  d r i l l  h o le s  when n e c e s s a r y .  

The now p o le  l i n e  to  th e  D e x t e r  p r o p e r t y  w as s u r v e y e d  an d  o t h e r  c h a n g es  

n o te d  f o r  th e  a n n u a l  r e p o r t .  C heck s u r v e y s  f o r  c o o r d in a t e s  an d  e l e v a 

t i o n s  w ere c a r r i e d  from  th e  s h a f t  to  th e  b r e a s t s  o n  th e  2nd an d  3 rd  

l e v e l s ,  Che u s u a l  m o n th ly  s u r v e y  was made a t  th e  c l o s e  o f  e a c h  m on th .

ep o s b y  m i l s .

A c o m p o s ite  t r a c i n g  o f  s u r f a c e  an d  u n d er g ro u n d  w o r k in g s  was 

p o s t e d  f o r  U r . 3 a r b e r .  "he a n n u a l  r e p o r t  t r a d in g s  w ere p h o to g r a p h e d  

and p r i n t s  c o lo r e d  in  f o r  th e  r e p o r t  b o o k s .

CLIFFS SHAFT U IIU .

The r o u t in e  e n g i n e e r in g ,  w h ic h  c o n s i s t s  o f  m o n th ly  s u r v e y s ,

g i v i n g  l i n e s  f o r  d r i f t s ,  r a i s e s  an d  d r i l l  h o l e s ,  was a t t e n d e d  t o .  The

pump h o u se  an d  sump on th e  1 5 th  l e v e l  "A” s h i f t  r e c e i v e d  a  g r e a t  d e a l

o f  a t t e n t i o n .  L in e s  an d  e l e v a t i o n s  w ere g iv e n  f o r  th e  e x c a v a t io n ,
i n g

pump fo u n d a t io n s  a n d  pipf^» The e s t im a t e  m a p s, a f t e r  s e v e r a l  y e a r s  

w ork , w ere f i n a l l y  f i n i s h e d .  T hese maps show  th e  a n a ly s e s  an d  am ount 

o f  ore  l o f t  in  th e  p i l l a r s  an d  f l o o r s ,  th e  t o t a l  o r e  d e v e lo p e d ,  th e  

am ount a v a i l a b l e  an d  th e  to n n a g e  t h a t  w i l l  h ave to  be l e f t  in  th e  

sh ap e o f  b r a c e s  an d  p i l l a r s  f o r  s u p p o r t in g  th e  b a c k . A v e r y  c a r e f u l
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e s t im a t e  o f  th e  o r e  i n  s i g h t  h a s  b e e n  t a b u la t e d  on  t h e s e  m a p s. Two 

y e a r s  a g o  C hech s u r v e y s  vrere c a r r i e d  a l l  o v e r  th e  v a r io u s  l e v e l s  an d  

b e tw e e n  l e v e l s .  L a s t  s p r in g  t h e s e  s u r v e y s  w ere c a r r i e d  fo r w a r d  i n t o  

th e  b r e a s t s  o f  th e  d i f f e r e n t  c o n t r a c t s ,  t h e r e b y  c h e c k in g  th e  m o n th ly  

w o r k . P lu g s  w ere s e t  in  n e a r l y  e v e r y  c o n t r a c t ,  v e r y  c l o s e  to  th e  

w o r k in g  f a c e .  I t  h a s  b e e n  fo u n d  b y  e x p e r ie n c e  tin-.t p lu g s  a r e  th e  o n ly  

s a t i s f a c t o r y  w ay o f  k e e p in g  a c c u r a t e  s u r v e y s  i n  th e  w o r k in g  s t o p e s .  

T h ese a r e  u s u a l l y  p la c e d  i n  th e  h a n g in g  w a l l  o f  th e  s t o p e  o r  in  th e  

f l o o r  n e a r  th e  r i b  l i n e .  The o l d  s y s te m  o f  r a i l  p o i n t s  i s  u n s a t i s 

f a c t o r y  due to  th e  w e a r in g  down o f  th e  r a i l  w h ic h  o b l i t e r a t e s  th e  

p o in t s  an d  -I s o  due to  th e  s h i f t i n g  o f  th e  t r a c k  i n  th e  w id e  s t o p e s .  

T h ese c h e o k  s u r v e y s  -were run p r i n c i p a l l y  on  th e  3 t h ,  9 t h  ant’ 1 0 t h  

l e v e l s .  The s t o p e s  a n d  d r i f t s  w ere  g e o l o g i z e d  a b o u t  o n ce  i n  th r e e  

m on th s a n d  th e  g e o l o g i c a l  m aps an d  s e c t i o n s  p o s t e d .

DSXTSIi 1.11113.

On s u r f a c e  a  d i t c h  ’.m s l a i d  o u t  t o  c a r r y  th e  w a t e r  from  th e  

s h a f t  S o u t h w e s t e r ly  to  C hase l a k e .  h.s th e  m in e  was u n w a t e r e d ,  th e  

e i g h t  l e v e l s  w ere  s u r v e y e d  an d  m aps an d  t r a c i n g s  m a d e. The u n d e r g r o u n d  

diam ond d r i l l i n g  w as a l s o  lo o k e d  a f t e r .  

j .7 ir .:  d i s t r i c t  m i s s .

The a n n u a l  r e p o r t  t r a c i n g s  -were p h o to g r a p h e d  a n d  p r i n t s  f u r 

n i s h e d  t h e  Gwinn o f f i c e .  

n - s h i . - x  : x : s .

The o n ly  t im e  s p e n t  f o r  t h i s  n in e  ’was i n  c o n n e c t io n  w i t h  th e  

1913  a n n u a l  r e p o r t .

/
Jh.Ct2bO.ii I.IPB .

The a n n u a l  r e p o r t  w ork  an d  th e  new  q u a r t e r  s e c t i o n  t r a c i n g s  

w as a l l  t h a t  was d one f o r  t h i s  p r o p e r t y  d u r in g  th e  y e a r .

l jc y  ::i: : .

T h is  p r o p e r t y  i s  c l o s e d  an d  no s u r v e y s  w e re  m a d e .



l a i c  ::i i i z .

In  a d d i t i o n  t o  th e  r e g u la r  n in e  s u r v e y s ,  a  s p e c i a l  c h e c k  

s u r v e y  w as made on th e  4 t h  l e v e l  on Z l e c t i o n  D a y , Tlx; o ld  4 t h  l e v e l  

p o in t s  h ad  becom e u n r e l i a b l e  due to  th e  s h i f t i n g  a n d  r e p a i r i n g  o f  th e  

t im b e r  an d  a  c o m p le te  new  s u r v e y  w as c a r r i e d  a ro u n d  b o th  th e  h a s t  an d  

’,7 a st l o o p s ,  T h ese  p o i n t s  w e re  a l s o  t a g g e d  w i t h  th e  a lum inum  m a r k e r s .  

On th e  5 t h  l e v e l ,  a  c h e c k  s u r v e y  w as c a r r i e d  from  th e  s h i f t  to  th e  

b r e a s t  o f  b o th  h a s t  an d  V /est d r i f t s  an d  a l l  p o i n t s  t a g g e d .  A l l  o f  

th e  a b o v e  s u r v e y s  c h e c k e d  p r o p e r l y .  On th e  4 7 9 ’ l e v e l  o r  v e n t i l a t i o n  

su b  l i n e s  w ere g iv e n  f o r  d r i f t i n g .  The e l e v a t i o n s  w e re  e s t a b l i s h e d  

on a l l  th e  s u b s  b e tw e e n  th e  3 rd  a n d  5 t h  l e v e l s  a t  th e  t o p s  o f  a l l  

r a i s e s ,  A c a r e f u l  o r e  e s t im a t e  w as made f o r  th e  S t a t e  Tax C o m m iss io n , 

a i r  t e s t s  w ere made in  a l l  w o r k in g  p l a c e s  a n d  t e s t s  made o n  th e  d r i l l 

i n g  m a c h in e s .  A t  th e  c l o s e  o f  th e  s h ip p in g  s e a s o n  th e  o r e  in  s t o c k  

was e s t im a t e d .

LLOYD L U IS .

d e a l  o f  a t t e n t i o n .  On th e  4 t h  l e v e l  two c h e c k  s u r v e y s  w ere made from  

th e  s h a f t  to  th e  v e n t i l a t i o n  r a i s e  an d  on th e  l a s t  s u r v e y  a l l  a n g le s  

w e re  tu r n e d  f o u r  t i m e s .  One a d d i t i o n a l  s u r v e y  w as made f o r  m e a su r e 

m e n ts  o n l y .  Z l e v a t i o n s  we r e  a l s o  c a r r i e d  o u t  to  t h e  b r e a s t  an d  

c h e e k e d  b a c k . The c a l c u l a t i o n s  o f  t h e s e  s u r v e y s  w ere b a s e d  on  th e  

c o n n e c t in g  l e v e l  s u r v e y s  b e tw e e n  th e  I l o r r i s  an d  L lo y d  s h i f t ,  w h ic h  

w ere a d j u s t e d  on th e  f o l l o w i n g  b a s i s :  P r e v io u s  t o  th e  h o l i n g  o f  th e  

L lo y d  s h a f t  from  th e  4 t h  to  th e  2nd  l e v e l ,  a l l  th e  2n d  l e v e l  I lo r r i s  

and 4 t h  l e v e l  L lo y d  c a l c u l a t i o n s  w ere c a s e d  on th e  I lo r r i s  s h a f t  

p lu m b in g s , w h ic h  g a v e  v a r y i n g  r e s u l t s .  When th e  L lo y d  s h a f t  w as com

p l e t e d  down t o  th e  4 t h  l e v e l  a  w ir e  w as h u n g  from  s u r f a c e  to  t h i s  l e v e l .  

The c o o r d in a t e s  o f  t h i s  w ir e  when c a l c u l a t e d  from  th e  4 t h  l e v e l  s u r v e y s  

d id  n o t  c h e c k  th e  s u r f a c e  c o o r d in a t e s  e x a c t l y  an d  i n  o r d e r  t o  make them  

a g r e e  th e  u n d e r g r o u n d  c o u r s e s  w e re  a d j u s t e d  0 ° 1 , 4 0 ;*. A s e c o n d  p lum b

i n g  w as th e n  u s e d  f o r  a  c h e c k  a n d  th e  s u r f  -ce  a n d  u n d e r g r o u n d  c o o r d in a t e s  

o f  th e  •'.Tire a g r e e d  b y  0 .0 1  i n  th e  S o u t h in g  a n d  0 .0 6  i n  th e  T a s t i n g .

z i ;o i i z i z r i i;g d z p a h t l s z t .

The 3 r d  a n d  4 t h  l e v e l  d e v e lo p m e n t  d r i f t s  r e q -u ir e d  a  g r e a t



T h is  th e n  i s  th e  maximum e r r o r  p o s s i b l e  in  a  d i s t a n c e  o f  1 5 0 0 ' ,  w h ic h  

i s  th e  l e n g t h  o f  th e  d r i f t  b e tw e e n  th e  tw o s h a f t s ,  h e a r  th e  L a s t  en d  

o f  th e  4 t h  l e v e l  d r i f t  l i n e s  w ere  g iv e n  f o r  th e  h o r t h - S o u t h  c r o s s c u t s .  

The o r e  i n  t h e s e  d r i f t s  w as s a m p le d . L in e s  an d  e l e v a t i o n s  we r e  a l s o  

e s t a b l i s h e d  f o r  b o th  th e  v e r t i c a l  v e n t i l a t i n g  r a i s e ,  w h ic h  i s  in t e n d e d  

t o  h o le  i n t o  a  s h a f t  b e i n g  su n k  from  s u r f a c e , ' an d  th e  i n c l i n e d  r a i s e  

w h ic h  w as c a r r i e d  u p  t o  t h e  e l e v a t i o n  o f  th e  3 r d  l e v e l .  A c a r e f u l  

s u r v e y  w as ru n  u p  t h i s  i n c l i n e d  r a i s e  a n d  l i n e s  g i v e n  f o r  th e  d r i f t  a t  

th e  t o p .  T h is  d r i f t  i s  in t e n d e d  t o  h o le  i n t o  th e  v e n t i l a t i o n  r a i s e  

£ n d  a l s o  th e  d r i f t  b e i n g  c a r r i e d  due L a s t  f r a a  th e  m a in  s h a f t .  The 

v e n t i l a t i o n  r a i s e  w as p lu m b ed  t w ic e  a n d  i t s  l o c a t i o n  s t a k e d  o u t  on  

s u r f a c e ,  w h ere  a  s h i f t  i s  b e in g  su n k  9*9** b y  10*10'* i n  s i z e .  On s u r 

f a c e  a  s u r v e y  w as c a r r i e d  from  t h e  c o l l a r  o f  t h e  L lo y d  s h a f t  t o  t h i s  

v e n t i l a t i o n  an d  t im b e r  s h a f t ,  c h e c k in g  th e  p r e v io u s  w ork  b y  0 .3 0  i n  

th e  S o u t h in g  a n d  0 .0 6  in  th e  L a s t i n g .  The L lo y d  s h a f t  w as a l s o  pum b- 

ed  tw ic e  from  th e  3 r d  t o  th e  4 t h  l e v e l .  The tw o p lu m b in g s  c h e c k e d  

b y  O O ^ C I S "  a n d  0 . 0 1  a n d  0 .0 3  f o r  c o o r d i n a t e s .  The e l e v a t i o n s  a g r e e d  

b y  0 . 0 2 .  On t h e  3 r d  l e v e l  a  c h e c k  s u r v e y  w as a l s o  c a r r i e d  a ro u n d  th e  

tu r n  to  th e  m a in  L a s t - T /e s t  d r i f t  a n d  l i n e s  g i v e n  t o  c a r r y  t h i s  d r i f t  

d u e L a s t  on th e  2 7 0 0  c o o r d in a t e  l i n e .  The o r e  i n  t h i s  3 r d  l e v e l  d r i f t  

w as sa m p le d . The p l a t  a n d  p o c k e t  on th e  3 rd  l e v e l  a l s o  r e q u ir e d  som e 

o f  th e  e n g in e e r s  t im e .  The l i m i t s  o f  t h e  S e c t i o n  6 o r e  b o d y  w ere  s t a k e d  

o u t  on  s u r f a .e e .

— i .

T h is  m in e w as o p e r a t e d  u n t i l  O c to b e r  l s t . * , f t e r  th e  1 9 1 3  a n n u a l  

r e p o r t  maps w ere  f i n i s h e d  c h e c k  s u r v e y s  w e r e  ru n  on  th e  1 s t ,  2nd and  

3 rd  l e v e l s .  A l l  s u r v o y  s t a t i o n s  w e r e  ta g g e d  w i t h  a lum inu m  m a r k e rs  an d  

n ew  p o i n t  t r a c i n g s  m a d e. A s u r v e y  w as a l s o  c a r r i e d  from  th e  2n d  l e v e l  

H aas m in e th r o u g h  t h e  s m a l l  d r i f t  a t  th e  b o u n d a ry  i n t o  th e  1 0 t h  l e v e l  

p e g a u n e e  m in e . The H a a s -:  e g a u n e e  s t ir v e y s  t i e d  i n  a t  t h i s  p o i n t  b y  1 .1 8  

i n  th e  S o u t h in g  a n d  0 .4 5  in  t h e  L a s t i n g .  The w in z e  t h a t  w as b e in g  su n k  

from  th e  3 rd  to  th e  4 t h  l e v e l ,  t h e  3 r d  l e v e l  sump an d  pump Iio u se  we re  

lo o k e d  a f t e r .  A t th e  w in z e  l i n e s  we re  g i v e n  f o r  th e  b e a r e r s ,  th e  i n — 
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s t a l l a t i o n  o f  th e  h o i s t  m e  lo o k e d  a f t e r  an d  th e  s h e a v e s  l i n e d  i n .

The strap i s  being? e x c a v a t e d  from  b o th  en d s a n d  i n  th e  pump h o u se  l i n e s  

w ere g iv e n  f o r  th e  d is c h a r g e  p i p e ,  punp  f o u n d a t io n s  and c e n t e r  l i n e  

o f  pumps a c c u r a t e l y  e s t a b l i s h e d .  The 2nd l e v e l  r a i s e s  and  th e  b oun 

d a r y  l i n e  d r i f t s  u n d e r  th e  Homan C a t h o l ic  c e m e te r y  w ere  lo o k e d  a f t e r .  

IJOBRIS L IE S .

w as no o t h e r  w ork o f  im p o r ta n c e  e x c e p t  a  c h e c k  s u r v e y  c a r r i e d  from  

th e  s h a f t  to  th e  b r e a s t  o f  th e  m ain  1 s t  l e v e l  d r i f t .

w i t h  t h  1 0 th  l e v e l  d e v e lo p m e n t  a n d  c o n s t r u c t i o n  w o r k . In  a l l  th e  

r a i s e s  p u t  up  d u r in g  th e  y e a r  p lu g s  w ere s e t  g i v i n g  th e  d i r e c t i o n  and  

d ip .  L in e  p lu g s  w ere s o t  i n  a l l  m ain  l e v e l  d r i f t s .  A c h e c k  s u r v e y  

was c a r r i e d  arou n d  from  th e  b r e a s t  o f  IT o.38 c o n t r a c t  i n t o  th e  b r e a s t  

o f  th e  d r i f t  f o r  w h ic h  t h i s  c o n t r a c t  i s  h ea d ed  a n d  an e x a c t  c h e c k  f o r  

c o u r s e  an d  a  c l o s e  c h e c k  f o r  c o o r d in a t e s  s e c u r e d  w i t h  th e  o l d  w o rk .

The e l e v a t i o n s  w e r e  I s o  g o n e  o v e r .  In  th e  1 0 t h  l e v e l  sump n e a r  ITo.3  

s h a f t  th e  e n g in e e r s  lo o k e d  a f t e r  th e  c o n c r e t i n g  o f  th e  w a l l s  an d  f l o o r  

o f  th e  s e t t l i n g  b a s i n .  The dam was a l s o  c o n s t r u c t e d  i n  th e  d r i f t  l e a d 

in g  t o  th e  w in z e  in  o l d e r  to  p r e v e n t  th e  w a t e r  f l o o d i n g  th e  b o tto m  o f  

th e  s h a f t .  A d r i f t  w as th e n  d r iv e n  u n d e r n e a th  th e  sump and r a i s e s  p u t  

up to  d m  in  th e  s e t t l i n g  ch am ber and sump u n d e r n e a th  th e  pump s u c t i o n s .  

C o n cr e te  w a l l s  w ere  th e n  p u t  in  t h i s  d r i f t  n e a r  th e  b o tto m  o f  e a c h  o f  

th e  a b o v e  r a i s e s .  The w in z e  n e a r  1 .0 .3  s h a f t  on  th e  1 0 th  l e v e l  w as  

plum bed tw ic e  i n  o r d e r  t o  g o t  a c c u r a t e  l i n e s  a n d  e l e v a t i o n s  i n t o  th e  

d r i f t  b e lo w  th e  sum p. The w o r k in g s  a b o v e  th e  1 0 th  l e v e l  r e c e i v e d  o n ly  

th e  u s u a l  a t t e n t i o n .

H2PU3IIC HILL.

A t t h i s  m in e , v e r y  e x t e n s i v e  s u r v e y s  w ere m ad e. F i r s t  a  l i n e  

was c a r r i e d  down th e  P a s c o e  s h a f t  from  s u r f a c e  to  th e  2 0 5 0 ’ l e v e l .  L in e s

Monthly an d  m id -m o n th ly  .s u r v e y s  w ere r e g u l a r l y  m ad e. T here

The m a j o r i t y  o f  th e  tim e  s p e n t  a t  t h i s  m in e  w as i n  c o n n e c t io n
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w ore ta k e n  o f f  on  th e  9 2 2 * ,  1 2 2 3 ' ,  1 5 0 0 ' ,  1 6 4 0 ’ , 1 7 1 0 ' ,  1 3 5 0 ' ,  1 9 5 0 '

an d  2 0 5 0 ’ l e v e l s .  On th e  2050*  l o v e l  we a g r e e d  w i t h  th e  R e p u b lic  

I r o n  Com pany's s u r v e y s  b y  0 0 ° 0 0 '4 9 "  f o r  c o u r s e .  On th e  9 2 2 ’ l e v e l  

two p lu g s  w ere  e s t a b l i s h e d .  On th e  1223* l e v e l  th e  s u r v e y  w as  

c a r r i e d  from  th e  P . s c o e  s h a f t  t o  I I o . l  s h a f t ;  th e n c e  u p  l . o . l  s h a f t  

t o  th e  1153* l e v e l  an d  a c r o s s  on  t h a t  l e v e l  to  h o . 9 s h a f t ,  t y i n g  i n t o  

a  v e r t i c a l  w ir e  h u n g  from  s u r f a c e  b y  0 .2 5  a n d  0 . 4 3 .  On th e  1 3 3 5 ’ 

l e v e l  t h r o e  n ew  p lu g s  w ere  s e t  a n d  two p lu g s  s e t  on  th e  1 5 0 0 ' l e v e l .  

The 1640-1665 '*  l e v e l s  w as s u r v e y e d  from  th e  P a s c o e  t o  1 .0 .9  s h a f t .

The c o o r d in a t e s  o f  th e  v e r t i c a l  w ir e  in  Tl.o . 9 s h a f t  o n ly  d i f f e r e d  0 .4 0  

a n d  1 .0 7  from  th e  s u r f a c e  c o o r d i n a t e s ,  w h ic h  i s  a  good  c h o c k  c o n s i d e r 

in g  th e  l e n g t h  o f  th e  com b in ed  s u r f a c e  an d  u n d er g ro u n d  l o o p .  On th e  

1 7 1 0 ' l e v e l  th e  C l e v e l a n d - C l i f f s  I r o n  Company an d  R e p u b l ic  I r o n  Com

p a n y 's  s u r v e y s  o n ly  d i f f e r e d  on e  m in u te  f o r  c o u r s e  a n d  0 .0 2  a n d  0 .0 9  

f o r  c o o r d in a t e s  i n  th e  b r e a s t  f a r t h e s t  aw ay from  th e  s h a f t .  On th e  

1780* l e v e l  two p lu g s  we r e  e s t a b l i s h e d .  On th e  1850* l e v e l  th e  

R e p u b lic  I r o n  Company an d  C. C. I .  Company a g r e e d  e x a c t l y  f o r  c o u r s e  

and d i f f e r e d  o n ly  0 .0 2  a n d  0 .0 5  i n  th e  b r e a s t .  On th e  1 9 5 0 ' l e v e l  

on p lu g  ITo.8 we d i s a g r e e d  i n  c o o r d in a t e s  0 .0 6  i n  th e  n o r t h in g  a n d

0 .0 2  in  th e  " Z e st in g . The 2 0 5 0 ' l e v e l  w as c h e c k e d  o v e r  a n d  no d i s 

c r e p a n c ie s  fo u n d . 170.9 s h a f t  w as p lum bed  from  th e  1 6 6 5 ' l e v e l  to  

th e  1 3 1 5 ' an d  1 9 3 5 ' l e v e l s .  On th e  1 3 1 5 ' l e v e l  n e a r  th e  s h a f t  th e  

c h e c k  w l t h  th e  R e p u b l ic  I r o n  C om pany's s u r v e y s  w as 0 0 ° 0 0 '1 0 "  f o r  

c o u r s e  an d  on  th e  lo w e r  l e v e l  0 0 ° 0 0 '3 0 " .  The c o o r d in a t e s  a g r e e d  

c l o s e l y  on  b o th  l e v e l s .  17o w h ere in  th e  m in e  d id  v/e f i n d  a n y  d i f f 

e r e n c e  la r g e  e n o u g h  to  a f f e c t  th e  p o s i t i o n  o f  th e  d r i f t s  an d  s t o p e s  

on  th e  m ou n ted  m a p s , e l e v a t i o n s  w ere a l s o  c a r r i e d  from  th e  D .S .&  A . 

R a ilw a y  b e n c h  m ark n e a r  th e  d e p o t  to  th e  c o l l a r  o f  7 .0 .9  s h a f t .  The 

m e a su r em e n ts  down th e  s h a f t  a g r e e d  w i t h  th e  o ld  w ork  b y  0 .0 1  on  th e  

1 6 6 5 ' l e v e l ,  b y  0 .2 0  on  th e  1 9 3 5 ' l e v e l  an d  ch o ck ed  e x a c t l y  on  th e  

1 3 1 5 ' l e v e l .  S e a  l e v e l  e l e v a t i o n s  w ere  th e n  c a r r i e d  a c r o s s  on  th e
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1 1 5 3 ’ an d  1 2 2 3 ' l e v e l s  an d  on th e  1 6 4 0 -1 6 6 5 '  l e v e l s  to  th e  P a s c o e

s h a f t ;  th e n c e  down th e  s h a f t  to  th e  2 0 5 0 ' l e v e l  w h ere  we d i s a g r e e d  

w it h  th e  o ld  w ork b y  o n ly  0 . 3 0 .  e l e v a t i o n s  w ere c a r r i e d  from  th e  

s h a f t  to  a l l  b r e a s t s  on th e  1 3 1 5 ' and  1 9 3 5 ' l e v e l s  iT o.9 s h a f t  an d  

on th e  1 3 3 5 ' ,  1 3 5 0 ’ , 1950* an d  2050*  l e v e l s  P a s c o e  s h a f t .  Pew  

m ou n ted  n a p s  an d  t r a c i n g s  w e r e  th e n  made o f  th e  1 1 5 3 ' ,  1 6 6 5 ' ,  1 3 1 5 '  

a n d  1 9 3 5 ’ l e v e l s  M o.9 s h a f t  an d  o f  th e  9 2 2 ' ,  1 2 2 3 ' ,  1 3 3 5 ' ,  1 5 0 0 ' ,  

1 5 7 0 ’ , 1 8 5 0 ' ,  1 9 5 0 ' a n d  2 0 5 0 ' l e v e l s  p a s c o e  s h a f t .  The s u r f a c e  s u r 

v e y s  a r e  d i s c u s s e d  l a t e r  i n  t h i s  r e p o r t .

SALISBURY MIL'S.

l e v e l  d r i f t .  .a. s u r v e y  w as c a r r i e d  down th e  m a in  h o i s t i n g  s h a f t  from  

s u r f a c e  to  th e  1 4 t h  l e v e l .  T h is  w as s t a r t e d  f r a n  two c o n c r e t e d  i r o n  

p in s  t h a t  h ad  p r e v i o u s l y  b e e n  t i e d  i n t o  th e  M aas c o o r d in a t e  s y s t e m .

A s i g h t  w as tah B n  from  s u r f a c e  to  th e  l e v e l  an d  l i n e  p o i n t s  l i n e d  

in  on  th e  f o o t w a l l  t im b e r s  to  m e a su r e  t o .  In  e v e r y  c a s e  m e a su r e 

m e n ts  w ere ta k e n  t w ic e  an d  in  two d i f f e r e n t  w a y s .  7/e m e a su r e d  th e  

in s t r u m e n t  p o i n t  d i s t a n c e  a n d  a l s o  th e  d i s t a n c e  from  p o i n t  t o  p o in t  

a lo n g  th e  f o o t  o f  th e  s h a f t .  T here w as o n ly  a  fe w  h u n d r e d th s  d i f f e r 

e n c e  in  th e  f i n a l  r e s u l t s .  A f t e r  c a l c u l a t i n g  an d  a p p l y i n g  a  c o r r e c 

t i o n  f a c t o r  o f  2 ° 1 3 * ,  w h ic h  i s  th e  d i f f e r e n c e  i n  c o u r s e  b e tw e e n  th e  

Maas an d  S a l i s b u r y  s y s t e m s ,  i t  was found, t h a t  th e  new  s u r v e y  c h e c k e d  

th e  o ld  one e x a c t l y  f o r  c o u r s e  an d  w i t h i n  a  fe w  h u n d r e d th s  f o r  c o o r 

d i n a t e s .  An e n t i r e  n ew  s e t  o f  t r a c i n g s  w as made f o r  th e  a n n u a l  r e 

p o r t  an d  th e  e l e v a t i o n s  o f  a l l  s u b - l e v e l s  ch a n g ed  to  th e  s e a  l e v e l  

datu m .

ZLIIMMMIILG DMPARTMMLT.

The o n ly  w ork  o f  im p o r ta n c e  w as in  c o n n e c t io n  'w ith  th e  1 4 th
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REPUBLIC DISTRICT.
7

^ 1 1  o ?  S e c t io n ^ a n a  a  p o r t io n  o f  S e c t io n  1 3 , 4 G -29  w as

m apped . The S o u th  q u a r t e r  c o m e r  o f  S e c t io n  7 w as ta k e n  f o r  th e  

o r i g i n  an d  th e  IT o r th -S o u th  c e n t e r  l i n e  a s  L o r th . The R e p u b l ic  

I r o n  Company h~d u s e d  th e  same o r i g i n  an d  th e  same b e a r i n g s .  A 

s u r v e y  w as c a r r i e d  from  th e  S o u th  q u a r t e r  c o m e r  t o  th e  c o l l a r  

o f  th e  P a s c o e  s h a f t ,  e s t a b l i s h i n g  a  p o in t  i n t o  w h ic h  th e  u n d e r -  

grdund s u r v e y s  w ere t i e d .  Tho l i n e  w as th e n  c a r r i e d  v i a  i : o .5  

e n g in e  h o u se  to  T o .9  s h a f t  a n d  th e n c e  a lo n g  th e  railway t r a c k s  

b a ck  to  th e  P a s c o e  s h a f t .  A n o th e r  lo o p  w as c a r r i e d  c o m p le t e ly  

arou n d  S m it h 's  3 a y .  Prom t h i s  m ain  lo o p  o t h e r  s u r v e y s  w ere  c a r r i e d  

t o  th e  l i m i t s  o f  th e  s e c t i o n .  A l l  f e n c e s ,  b u i l d i n g s ,  r a i lw a y  

t r a c k s ,  e t c ,  w ere  s u r v e y e d  and mapped on 5 0 ’ to  th e  in c h  m a p s.

The a n n u a l r e p o r t  t r a c i n g s  o f  th e  same w ore c o m p le te d  and  p h o t o 

g r a p h e d .

bank o f  th e  r i v e r  w ere s u r v e y e d .  A 200* to  th e  in c h  map w as made 

o f  th e  e n t i r e  s e c t i o n  an d  5 0 ' t o  th o  in c h  map o f  th e  IT orth h a l f  

o f  th e  n o r t h w e s t  q u a r t e r .  On a l l  o f  th e  a b o v e  s u r v e y s  n o t h in g  b u t  

i r o n  p in  s t a t i o n s  w ere  e s t a b l i s h e d  a n d  a l l  o f  th e  lo o p s  t i e d  in  

v e r y  c l o s e l y ,  th e  m a j o r i t y  o f  th e  c h e c k s  b e in g  w i t h i n  0 ,2 5  o f  a  

f o o t  e a c h  w ay  f o r  c o o r d i n a t e s .

CRYSTAL FALLS -AgLORATIOIIS.

p i e t e d .  T h is  was made in  o r d e r  to  d e te r m in e  w here to  s ta n d p ip e  f o r  

a  s h a f t  l o c a t i o n .

ITORTH LAKR EXPLORATIONS.

The diam ond d r i l l i n g  on  S e c t i o n s  2 and 3 r e q u ir e d  a t t e n t i o n ,  

l i n e s  and l o c a t i o n s  f o r  new  h o le s  b e in g  g iv e n  when n e c e s s a r y .

BITGILABRIITG- BRPARTLIIIIT.

On S e c t io n  13 a l l  o f  th e  Com pany's h o ld in g s  on th e  T e s t

A c o n to u r  map o f  th e  h a s t  h a l f  o f  th e  IT eely  l e a s e  w as c o n -



GARP RI7DR T/ATDR POWER.

A p r o f i l e  an d  e s t im a t e  f o r  th e  p r o p o s e d  dam f o r  s t o r a g e  
a

b a s in  l . o . l  was made a n d .b lu e  p r i n t  sh o w in g  th e  p o s i t i o n  o f  th e  data
A

and c h a r a c t e r  o f  th e  gro u n d  was c o lo r e d  in *  A s u r v e y  w as made o f  

P a r t r id g e  b ro o k  and a  p o s s i b l e  r o u te  w as s u r v e y e d  f o r  d i v e r t i n g  

t h i s  w a t e r  and a l s o  th e  ITegaunee sew age ir .to  th e  Carp r i v e r .

c it y  o f  is:rph :;n ;G .

A s u r v e y  p la n  and p r o f i l e  w as made f o r  th e  p r o p o se d  t r a i l  

l e a d in g  from  th e  P r e s i d e n t ' s  c o t t a g e  a c r o s s  S e c t io n s  11 and 14 to  

L ak es S a l l y  an d  O gden. The c o n to u r  maps o f  la n d s  w i t h i n  th e  c i t y  

l i m i t s  a r e  d i s c u s s e d  e ls e w h e r e  i n  t h i s  r e p o r t .

T ib A S iiis s io ::  l i i p i s  »

A s e t  o f  b lu e  p r i n t s  w as p r e p a r e d  s h e w in g  th e  h e i g h t s  o f  

a l l  t e le p h o n e  an d  e l e c t r i c  l i g h t  w ir e s  t h a t  c r o s s  th e  L .S .&  I .  R a i l 

w ay in  th e  c i t i e s  o f  lleg a u n e e  said I sh p e m in g . The p r o p o s e d  D e x t e r -  

R e p u b lic  p o le  l i n e  w as l a i d  o u t  on p a p e r  sh o w in g  s e v e r a l  p o s s i b l e  

r o u t e s  and  a d j a c e n t  o w n e r s h ip s .

LICHIGAU-IC RIVER WATER PCX:?..

e l e v a t i o n s  w ere c a r r i e d  u p  th e  H ich igacnn e r i v e r  from  th e  

tow n o f  R e p u b lic  and c h e c k e d  b a c k . The l e v e l s  w ere b a s e d  on  a  b e n c h  

m ark e s t a b l i s h e d  b y  th e  D . S .  S .  & A. R a ilw a y  n e a r  t h e i r  d e p o t .

T h ese  e l e v a t i o n s  w ere  c a r r i e d  v i a  th e  C h ic a g o , M ilw au k ee & S t .P a u l  

R a ilw a y  t r a c k s  t o  th e  Alem an p r o p e r t y  and th e n c e  a lo n g  th e  o ld  r a i lw a y  

g ra d e  on  th e  W est b ank  o f  th e  r i v e r  to  th e  W est l i n e  o f  S e c t io n  2 7 ,  

4 7 - 3 0 .  Prom t h i s  p o in t  th e  w agon ro a d  was f o l lo w e d  to  th e  b r id g e  

a c r o s s  th e  S p r u c e  r iv e r } ,  th e n c e  f o l l o w i n g  th e  t r a i l  from  th e  b r id g e  

to  th e  dam a t  th e  S o u t h  en d  o f  Lake U ic h i  g a m e .  T w enty s e v e n  b en ch  

m arks w ere e s t a b l i s h e d  a lo n g  th e  r a i lw a y  g ra d e  and wagon r o a d , fo u r  

o f  t h e s e  b e in g  n e a r  th e  dam a t  Lake I l ic h ig a r m e . A b en ch  m ark w as  

a l s o  s e t  a t  th e  f o o t  o f  th e  s e c o n d  r a p id s  n e a r  th e  S o u th  l i n e  o f  

S e c t io n  1G, 4 7 - 3 0 .  L e v e l s  w ere c a r r i e d  down to  th e  r i v e r  a t  l e a s t  

e v e r y  h a l f  m i l e .  D a ta  sh o w in g  th e  d r a in a g e  a r e a ,  f lo w  o f  r i v e r ,  

t h e o r e t i c a l  R o r se x  p o w e r , e t c ,  w as c o m p ile d  f o r  U r . J o p l i n g .
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r e p u b l ic  ir o h  a i L R ^ n ^ L X S

The ab o v e  la n d s  in c lu d e  a l l  o f  th e  la n d e d  e s t a t e  b o u g h t  

b y  th e  Company, w i t h  th e  e x c e p t io n  o f  S e c t i o n s  7 and 18 a t  R e p u b l ic .  

The s u b - d i v i s i o n  o f  S e c t i o n  4 ,  4 7 - 2 3  w as c lie e k e d  o v e r .  T hese c o r 

n e r s  had  p r e v i o u s l y  b een  s e t  b y  th e  II. A . Hanna Company’ s  e n g in e e r s  

and w ere fou n d  to  be c o r r e c t  w i t h in  a  f o o t  by th e  C. C. I .  Company. 

Some work was a l s o  done on S e c t i o n s  12 and 1 3 ,  4 7 - 2 9 .  An in d e x  n ap  

o f  a l l  th e  R e p u b lic  Ir o n  Com pany's h o ld in g s  w as m ad e.

LUCKY STAR a  3 X 1  TUI:3 -HRIIa TITR A ll-A S.

a  s u r v e y  o f  th e  new  L. 3 .  A I .  t r a c k s  and new  b u i ld in g s  

was made on b o th  o f  t h e s e  p r o p e r t i e s .  All o f  th e  B r c it u n g -H e m a t it e  

Company’ s d r i l l  h o le s  t h a t  c o u ld  be fo u n d  w ere s u r v e y e d .

COKTOUR HAPS .

3UITK3R HILL HIHS.

The s u r v e y s  run on th e  s u r f a c e  p f  t h i s  p r o p e r t y  d u r in g  th e  

sumne r  o f  1913  w ere  p l o t t e d  on th e  o ld  m ou n ted  n a p  o f  th e  H o r th  h a l f  

o f  th e  S o u th w e s t  q u a r t e r  o f  S e c t io n  6 ,  4 7 - 2 6 .  A l l  t h i s  in f o r m a t io n  

w as th e n  t r a n s f e r r e d  on to  a  new  m ou n ted  n a p . A t r a c i n g  was made and  

p h o to g r a p h e d  f o r  th e  1914  a n n u a l r e p o r t .

c i t  o ?  is h p h h i::-! a rc t ic :: 5 .

The n o t e s  ta k e n  d u r in g  th e  summers o f  1912  and 1913  w ere  

p l o t t e d  and t r a c e d  d u r in  ; th e  s p r in g  o f  1 9 1 4 . An e n t i r e  new  s e t  o f  

t r a c in g s  w as made b e c a u s e  th e  o ld  o n e s  w ere r u le d  on th e  o ld  C l i f f s  

S h a f t  c o o r d in a t e  s y s te m  and th e  new  maps a r e  on  th e  H aas c o o r d in a t e  

s y s  tem .

CITY OP ISHPSHIHj SSCTIOH 4 .

R ig h t  new  5 0 ' to  th e  in c h  m ou n ted  n a p s  w ere r u le d  and to p o 

grap h y  p l o t t e d .  T h ese maps w ere th e n  t r a c e d  an d  p h o to g r a p h e d .

HORTH LAKR DISTRICT SSCTIOH 5 .

A s t r i p  3 0 0 0 ' w id e  on th e  i r o n  fo r m a t io n  a c r o s s  th e  s e c t i o n  

from  H a s t  t o  T /est was c o n to u r e d  and o u tc r o p s  l o c a t e d .  R a s t - Y e s t  l i n e s  

on th e  1 6 0 0 , 2 4 0 0 ,  3 2 0 0  and 4 0 0 0  S o u th  c o o r d in a t e  l i n e s  h ad  p r e v i o u s l y
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b e e n  e s t a b l i s h e d  w i t h  s t a t i o n s  e v e r y  2 0 0 ' .  I n t e r m e d ia t e  l i n e s  on  

th e  2 0 0 0 ,  2 8 0 0  an d  36 0 0  S o u t h  c o o r d in a t e  l i n e s  w e re  run o u t  w i t h  

s t a d i a .  S h o r t  l i n e s  200*  in  l e n g t h  a t  2 0 0 '  i n t e r v a l s  w ere  th e n  

run ITorth and S o u th  from  th e  s t a t i o n s  on th e  E a s t - V e s t  l i n e s .

From t h e s e  s t a k e s  a l l  o u t c r o p s ,  f e n c e s ,  r o a d s ,  t e s t  p i t s  and c o n 

to u r s  w ere  m apped . E l e v a t i o n s  w ere  run  o v e r  th e  1 6 0 0 , 2 4 0 0 , 3 2 0 0  

and  4 0 0 0  f o o t  l i n e s  w i t h  a  l e v e l  and r e a d in g s  ta k e n  on  th e  o t h e r  

s t a t i o n s  w i t h  s t a d i a  r o d s .

CITY OP ISHPEITIl.G SEOTIOIT 9 .

The P o r t h  h a l f  o f  t h i s  s e c t i o n  w as p l o t t e d  and t r a c e d  

from  n o t e s  ta k e n  d u r in g  1 9 1 3 .

CITY OP ISHPEI-X.3 SECTIOII 1 1 .

The n o t e s  ta k e n  on  th e  ITorth h a l f  o f  t h i s  s e c t i o n  w ere

p l o t t e d  an d  a  g r e a t  m any e r r o r s  fo u n d . T h ese  e r r o r s  w ere  lo o k e d  
th e

up and  ̂ c o r r e c t e d  c o n to u r s  m apped on th e  o ld  m ou n ted  m a p s. Hew maps 

w ere th e n  made b e c a u s e  th e  o ld  o n e s  w e re  b a s e d  on th e  Hard Ore c o o r 

d in a t e  s y s t e m . Two o f  t h e s e  maps h ave  b e e n  t r a c e d  and p h o to g r a p h e d  

and th e  o t h e r s  a r e  b e in g  m ad e.

IR0i: CLIFFS DRIVE TERRITORY SEOTIOIT 1 2 .

The f a v o r a b le  i r o n  fo r m a t io n  on t h i s  s e c t i o n  h a s  b e e n  c o n 

t o u r e d .  H o s t  o f  th e w ork was done on  th e  IT orth h a l f  o f  th e  s e c t i o n .  

The la r g e  and ru g g e d  d i o r i t e  h i l l s  w ere  o n ly  p a r t i a l l y  c o n to u r e d ,  

so m e tim es  th e  o n ly  e l e v a t i o n  b e in g  ta k e n  a t  th e  v e r y  t o p .

IROi: CLIFTS DRIVE TER I  TORY SSCTIOIT 1 5 ,

L o t ITo.5 w as c o n to u r e d  d u r in g  th e  s p r i n g  o f  1 9 1 4 .

BELLEVUE FARIT DISTRICT SECTI01TS 17 & 1 8 .

A s t r i p  o f  la n d  1600* w id e  and  a  m i l e  lo n g  on th e  f a v o r a b le  

i r o n  fo r m a tio n  w as c o n to u r e d .

EITGIISZElinj DEPARTLIE1TT.
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IHQi; CLIFFS DRIVE TERRITORY.

C o o r d in a te  l i n e s  w ere  e s t a b l i s h e d  on  S e c t i o n s  1 2 ,  1.3, 2 2 ,

2 3 ,  2 4 ,  2 5 ,  26  and  27 0 .  47  IT. .H* 27 W. and S e c t i o n  1 9 ,  T . 47  IT. R .

26 '.7. A l l  o f  t h e s e  l i n e s  we re  b a s e d  on th e  H aas c o o r d in a t e  s y s te m  

and ir o n  p in s  u s e d  on a l l  s i g h t  s t a t i o n s  a s  w e l l  a s  f o r  th e  3 0 0 '  

s t a t i o n s ,  Wooden s t a k e s  w e re  s e t  e v e r y  2 0 0 '  w h e n e v e r  p o s s i b l e ,  The 

1 9200  S o u th  and 2 0 0 0 0  S o u th  c o o r d in a t e  l i n e s  w ere  run  a c r o s s  S e c t io n s  

2 2 ,  23  and 2 4 . The 2 1 6 0 0  S o u t h  and  2 2 4 0 0  S o u th  l i n e s  w ere  run  a c r o s s  

S e c t io n s  2 5 ,  2 6  and 2 7 .  The 9600  W est l i n e  w as run  lT orth  from  s t a t i o n

160  X 96 to  Lake O gden . The 380 0  T /est l i n e  was c a r r i e d  K o r th  from

s t a t i o n  160  X 83 to  Lake H i l l e r .  The 1 3 6 0 0  S o u th  l i n e  w as run  from

s t a t i o n  136 X 80  to  136  X 4 8 .  On S e c t io n  2 4  th e  720 0  7 / e s t ,  6 4 0 0  W e s t ,

5600  W est and 4 8 0 0  7 /e s t  l i n e s  we re  run  lT orth  and S o u th  a c r o s s  th e  e n 

t i r e  s e c t i o n .  The 3 8 0 0  7 /e s t  and 9600  W est l i n e s  w ere  s u r v e y e d  S o u th  

from  th e  160 l i n e  to  th e  la k e  i n  th e  n o r t h w e s t  q u a r t e r  o f  S e c t i o n  2 4 .

The 1 8400  S o u th  l i n e  w as run 7 /e s t  and th e  1 0 4 0 0  7 /e s t  l i n e  run S o u th  

u n t i l  th e  two i n t e r s e c t e d .  On S e c t i o n  12 th e  5 6 0 0  S o u th  l i n e  w as run  

from  s t a t i o n  56  X 96 t o  56 X 4 8 .  The 7 2 0 0  S o u t h  l i n e  ru n s from  s t a t i o n  

72 X 43  to  72  X 6 4 .  The 6 4 0 0  7 /e s t  l i n e  was run S o u th  from  s t a t i o n  56 

X 64  u n t i l  i t  i n t e r s e c t e d  th e  340 0  S o u th  l i n e  r u n n in g  C a s t  from  s t a t i o n  

3 4  X 1 0 4 . On S e c t io n  1 9 , 4 7 - 2 6  th e  1 8 4 0 0  S o u th  an d  2 0 8 0 0  S o u t h  l i n e s  

w ere run  H a s t  from  th e  I o r t h - S o u t h  4 3 0 0  l i n e  f o r  a b o u t  a  h a l f  m i l e .  

a  s u r v e y  w as th e n  run c o n n e c t in g  th e  en d s o f  t h e s e  S a s t - 7 / e s t  l i n e s  and  

th e  E m pire m in e s u r f a c e ,  b u i l d in g s  and  eq u ip m e n t s u r v e y e d  from  t h i s  

c o n n e c t in g  l i n e .

ITORTH LAKE DISTRICT.

An a r e a  1 6 0 0 ' 7 /e s t  b y  3 2 0 0 ' lo n g  S o u th  and  H a s t  o f  lT orth  Lake 

on S e c t io n  1 ,  4 7 - 2 8  was c o n t o u r e d .  C r o s s - s e c t i o n  l i n e s  w ere run  2 0 0 '  

a p a r t  from  th e  m ain  r ia s t —V e st  4 8 0 0  l i n e  and e l e v a t i o n s  ta k e n  w i t h  s t a d i a .
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T h is a r e a  was c o n to u r e d  in  o r d e r  to  f i n d  o u t  w h e th e r  i t  w as p o s s i b l e  

to  dump th e  w a te r  and mud from  N o r th  Lake u pon  i t  i n  c a s e  th e  la ite  

s h o u ld  be pumped o u t .

s t b c i a l  ivorr.

*.IR TGBTS.

T hese w ere  made i n  th e  Lake m in e t o  d e te r m in e  th e  p e r c e n ta g e  

o f  o x y g e n , carb on  d i o x i d e ,  h u m id i t y ,  te m p e r a tu r e  and b a r o m e tr ic  p r e s s u r e  

in  e v e r y  w o r k in g  p l a c e .  The a i r  a t  v a r io u s  p o in t s  on th e  m ain  l e v e l s  

was a l s o  t e s t e d .  T h ese  d e t e r m in a t io n s  w ere u s u a l l y  made b y  a  p a r t y  

c o n s i s t i n g  o f  t h r e e  m en. The e n g in e e r  r e c o r d e d  th e  c o n d i t io n  o f  th e  

a i r  p i p e s ,  w h e th e r  w o r k in g  p la c e  was sm ok y, w h e th e r  d r i l l s  w ere work

in g  and e x h a u s t in g  a i r ,  e t c .  A  c h e m is t  m a n ip u la te d  th e  a i r  t e s t i n g  

m ach in e and a  man from  th e  S a f e t y  d e p a r tm e n t to o k  th e  d a t a  r e g a r d in g  

th e  te m p e r a tu r e , h u m id ity ,  e t c .

A3STRACT L id’S .

The maps o f  th e  J u n k er  H i l l  p r o p e r t y ,  th e  L ucy n in e  and  

Gwinn d i s t r i c t ,  w h ic h  w e re  s t a r t e d  d u r in g  1 9 1 3 , w ere f i n i s h e d .  The 

n a p s o f  th e  o ld  I r o n  C l i f f s  Company’ s la n d s  w ere s t a r t e d .  

xdH.UAI REPORT.

The 1913 r e p o r t  k e p t  th e  d e p a r tm e n t b u sy  u n t i l  th e  m id d le  o f  

F e b r u a r y . P h o to g r a p h s  we re  ta k e n  f o r  th e  1914  r e p o r t  i n  S ep tem b e r  by  

H r. C o lo . The H aas an d  S a l i s b u r y  m in e maps w ere p h o to g r a p h e d  in  Novem

b e r  and th e  o t h e r  m aps p h o to g r a p h e d  a s  so o n  a s  th e  D ecem ber s u r v e y s  

w ere p l o t t e d .

CARBON REPORTS.

-  m o n th ly  r e p o r t  i s  tu r n e d  in  to  th e  a u d i t i n g  d e p a r t a e n t  and  

s p e c i a l  r e p o r t s  made a t  v a r io u s  t im e s .  The ca r b o n s  in  u s e  a r e  t e s t e d  

and d e t e r m in a t io n s  made on c a r b o n s  b e f o r e  p u r c h a s in g .  Two i n v e n t o r i e s  

o f  th e diam ond d r i l l  eq u ip m e n t w ere made d u r in g  th e  y e a r  1 9 1 4 .
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DUPLICATION OF SUR7LY RECORDS

A l l  o f  th e  s u r v e y  c a l c u l a t i o n s  o f  th e  m in e s  h a n d le d  from  

th e  Ishpem Lng o f f i c e  an d  a l l  s u r f a c e  s u r v e y s  made b y  t h i s  o f f i c e  w ere  

d u p l i c a t e d  by H is s  S i l l .  S he made two t y p e w r i t t e n  c o p ie s  and t h e s e  

w ere f a s t e n e d  in t o  fo u r  s e t s  o f  l o o s e - l e a f  c o v e r s ,  two b e in g  f o r  s u r 

fa c e  and th e  o t h e r  two f o r  u n d erg ro u n d  p o i n t s .  Two o t h e r  b o ck s  w ere  

a l s o  made up c o v e r in g  a l l  th e  l e v e l  n o t e s  and b en ch  m a r k s . One s e t  

o f  t h e s e  b ook s w as s e n t  t o  th e  Land d ep a rtm en t and one to  th e  C le v e la n d  

o f f i c  e .

DIVISION OF UIISHAL HI CUTS.

ila p s  o f  L ak es Ogden and S a l l y  w ere p r e p a r e d  s h e w in g  th e  d i v i 

s i o n  o f  th e  m in e r a l  r i g h t s  b e tw e e n  th e  I r o n  C l i f f s  Company, C le v e la n d  

I r o n  h i l l i n g  Company and th e  J o n e s  and L a u g h lin  Ore Company.

DS TIilA TUo .

C oa l e s t im a t e s  a r e  made o n ce  a  y e a r ,  a b o u t  h a y  1 s t ,  a t  e v e r y  

m in e . S t o c k p i l e  e s t im a t e s  w ere made a t  th e  c l o s e  o f  th e  s h ip p in g  s e a s o n  

a t  th e  Lake and C l i f f s  S h a f t  m in e s .  The o r e  e s t im a t e s  o f  th e  I sh p e m in g ,  

ITegaunee and F o r th  Lake m in e s  w ere  made w i t h  th e  v a r io u s  s u p e r in t e n d e n t s .  

DFFICIh.'CY TDSTS.

A t th e  Lake m in e t e s t s  w ere made to  d e te r m in e  th e  d r i l l i n g  

s p e e d  o f  v a r io u s  k in d s  o f  m a c h in e s  in  th e  same k in d  o f  grou n d  and a l s o  

th e  d r i l l i n g  s p e e d  o f  th e  same m a ch in e  w i t h  v a r io u s  form s o f  b i t s .

L h - i SUPERIOR h lF I F I  IFSTITUTD.

a  map o f  th e  h a r q u e t t e  R a ig e  sh o w in g  th e  n i n e s ,  r a i lw a y s  

and fu r n a c e s  as t h e y  e x i s t e d  in  1 3 7 2 , was d raw n , ^ m o th er  map was p r e 

p a r e d  sh o w in g  th e  R ange a s  i t  i s  a t  p r e s e n t .  B o th  o f  t h e s e  maps w ere  

p u b l is h e d  in  th e  P r o c e e d in g s  o f  th e  I n s t i t u t e  f o r  th e  y e a r  1 9 1 4 .

US CHtUTI CAL D?uf,7HTCS .

The to b o g g a n  s t r e t c h e r  u s e d  b y  th e  S a f e t y  d e p a r t a e n t  was 

s k e tc h e d  and d e t a i l e d  and  a s s e m b le d  v ie w  d r a w in g s  m ad e. D ra w in g s  we re  

a l s o  made o f  th e  d o o r s  and e q u ip m e n t to  be i n s t a l l e d  a t  th e  Lake n in e  

in  c o n n e c t io n  w it h  th e  fa n  v e n t i l a t i n g  s y s te m . A s e t  o f  d r a w in g s  f o r  

th e  a t h e n s  n in e  s t e e l  s e t s  was a l s o  m ade.
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s m  tax co:::issio i: haps

3 lu e  p r i n t  c o p ie s  o f  th e  maps o f  a l l  th e  n i n e s  o p era ted , d u r -  

in  th e  p r e v io u s  y e a r  w ere f u r n is h e d  th e  Tax C o m m issio n . On thorn w ere  

shown th e  b o u n d a r ie s  o f  th e  o r e  b y  c o l o r s ,  th e  d ik e s  and th e  c h a r a c t e r  

o f  f o o t  and h a n g in g .

SURTdY COSTS.

The f o l l o w i n g  ite m s  w i l l  g iv e  some i d e a s  a s  to  th e  c o s t  o f  

s u r v e y s  and c o m p le te d  maps made d u r in g  th e  p a s t  t h r e e  y e a r s :

CARP HIV3R STORAGE BASE: 170 .1 .

F ie ld  w ork , in c l u d i n g  la b o r ,  camp e x p e n s e s ,  s u p p l ie s
and d r a y a g e  -  -  -  -  $ 9 0 7 .2 5

O f f ic e  w ork , in c lu d in g  m ou n ted  maps and t r a c i n g s  -  1 3 0 .6 8
T o ta l  c o s t  $ 1 0 3 7 .9 3 .

A rea  c o n to u r e d  - - - - - - - - - - -
C o st o f  f i e l d  work p e r  a c r e  - - - - - - -

*• >• >. «» •• f o r t y  - - - - - -
C o st o f  com bined  f i e l d  and o f f i c e  w ork p e r  a c r e  

t* ft tt n t* i t tt t» f  oi* t i l

1200  a c r e s .  
$ 0 ,7 5 6 .

$ 3 0 .2 4 .
$ 0 ,8 6 5 .

$ 3 4 .6 0 .

CARP RI7BR STORAGE 3ASIiG i : 0 .2 .

F ie ld  w ork , i n c lu d in g  la b o r ,  h o r s e  h i r e  and s u p p l ie s  $ 5 5 7 .1 7 .
O f f ic e  w ork , in c lu d in g  m ou n ted  n a p s  and t r a c i n g s  1 9 7 .0 0 .

T oted  c o s t  $ 7 5 4 .1 7 .
A rea  c o n to u r e d  -  - -  - -  - -  - -  - -  -  1239  a c r e s .
C o st o f  f i e l d  w ork p e r  a c r e  - - - - - - - -  $ 0 ,4 4 9 .

" " *' " '» f o r t y  _ _ _ _ _ _ _  $ 1 7 .9 6 .
C o st o f  com bin ed  f i e l d  an d  o f f i c e  w ork p e r  a c r e  -  $ 0 ,6 0 8 .

" ” " '* « '* " " f o r t y  -  $ 2 4 .3 2 .

SRCT101T 1 ,  4 7 - 2 7 .

F i e l d  v /ork , in c l u d i n g  c o s t  o f  b a s e  l i n e s  -  -  -  $ 5 0 1 .6 5 .
ii.ro a  c o n to u r e d  -  - -  - -  - -  - -  -  -  6 3 0 .3  a c r e s .
C o st o f  f i e l c .  w ork  p e r  a c r e  -  - -  - -  - -  -  $ 0 ,7 9 6 .

" " ” '* f o r t y  - - - - - - -  ,$ 3 1 .8 4 .

S3C T I0I 2 ,  4 7 - 2 7 .

C o st o f  f i e l d  la b o r  - - - - - - - - - -  $ 3 2 4 .5 8 .
ii.rea  c o n to u r e d  -  - -  - -  - -  - -  - -  -  6 3 3 .8  a c r e s .
C o st o f  f i e l d  w ork p e r  a c r e  _ _ _ _ _ _ _  $ 0 ,5 1 2 .

'* ” " " '* f o r t y  - - - - - - -  $ 2 0 .4 8 .
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SR0TI01I 5 , 47-27

C o st o f  la b o r  i n  f i e l d  -  b a s e  l i n e s  2 6 3 .1 1 .
c o n t o u r in g  1 3 5 .2 7 .
l e v e l s  3 1 . 3 7 .
h o r s e  h i r e  2 3 .0 5

T o t a l
O f f i c e  w o rk , c a l c u l a t i n g ,  m a p p in g  an d  t r a c i n g

T o ta l  c o s t
A r e a  m apped -  - -  - -  - -  - -  - -  -
C o s t  o f  f i e l d  w ork  p e r  a c r e  - - - - - - -

■* •• >» '• ■» f o r t y  - - - - - -

C o st  o f  com b in ed  f i e l d  and o f f i c e  w ork p e r  a c r e  
ii a i» it '• « ii ti f o r t y

S1CTI0I. 4 ,  4 7 - 2 7 .

C o st  o f  l a b o r  in  f i e l d  -  b a s e  l i n e s  -2 1 2 8 .4 3 .
l e v e l s  1 9 .5 6 .
c o n to u r s  1 9 6 .9 4 .

T o t a l
O f f i c e  w o rk , c a l c u l a t i n g ,  m a p p in g  and t r a c i n g

T o ta l  c o s t
A r e a  c o n to u r e d  -  - -  - -  - -  - -  - -
C o s t  o f  f i e l d  w ork  p e r  a c r e  - - - - - - -

■» ti ii '» '• f o r t y  - - - - - -

C o st o f  com b in ed  f i e l d  and o f f i c e  v/ork p e r  a c r e
it »t it it it it it it

SCCTIOi: 5 ,  4 7 - 2 7 ,

C o s t  o f  la b o r  in  f i e l d  -  c o n to u r s  -2 3 6 0 .1 9 .
b a s e  l i n e s  1 8 1 .3 6 .
l e v e l s  1 3 .9 0 .
h o r s e  h ir e  5 0 .0 0 .

T o t a l
O f f i c e  w o r k , c a l c u l a t i n g ,  p l o t t i n g ,  t r a c i n g  

T o t a l  c o s t
^ r e a  c o n to u r e d  -  - -  - -  - -  - -  - -
C o s t  o f  f i e l d  w ork p e r  a c r e  - - - - - - -

it ii it ii ii f o r t y  - - - - - -

C o st o f  com b in ed  f i e l d  and o f f i c e  v/ork p e r  a c r e
it ti ii ii ii tt ii ii f d ' t y

CCCTIOi: 9 ,  4 7 - 2 7 .

C o s t  o f  f i e l d  w ork  - - - - - - -  1 0 4 .5 9 .
" '* o f f i c e  w ork  _ _ _ _ _ _  1 1 6 .8 6 .

T o t a l  > 2221 .45 .
A r e a  c o n to u r e d  -  - -  - -  - -  -  320  a c r e s ,
C o st o f  f i e l d  v/ork p e r  a c r e  -  -  -  -  -2 0 .3 2 7 .

..................... . ' " " f o r t y  -  -  -  >213 .03 .
C o st o f  com b in ed  f i e l d  and o f f i c e  w ork  p e r  a c r e  $ 0 , 

" " " " ” " '• '* f o r t y

d e p a r s h h t .

-2252.30.
2 4 1 .3 5 .

>2494.13.
6 0 1 .2 5  a c re s  
>20.420.
>216.30.
yO .822 .
23 2 .3 3 .

>2346.98.
1 6 4 .0 7 . 

>2511.05. 
6 3 3 .52  a c re s  
§ 0 .5 4 8 . 
>221.92. 
>20.307. 
2 3 2 .2 8 .

-2590.45.
2 5 7 .9 6 .

-2348.41.
449 a c r e s .  

-21.315. 
-252.40. 
2 1 .0 8 9 . 
2 7 5 .6 0 .

692..68.



3 3 0 A P i!jJ M ? ia i:

PISLS 7/0UK. 
COST P S 3  ACR3.

OPTICS 7/OHK. 
COST PBR AGEE.

T O T A L  

COST P S 2

S to r a g e b a s in  l - o . l § 0 .7 5 6 § 0 .1 0 9 § 0 .8 6 5
tt " h o .  2 0 .4 4 9 0 .1 5 9 0 .6 0 8

S e c t io n 1 ,  4 7 -2 7 0 .7 9 6
tl 2 ,  '• 0 .5 1 2
It 3 ,  ” 0 .4 2 0 0 .3 1 0 0 .8 2 2
tt 4 ,  " 0 .5 4 8 0 .2 5 9 0 .8 0 7
ft 5 .  " 1 .3 1 5 0 .5 1 4 1 .8 8 9
tt 9 ,  " 0 .3 2 7 0 .3 6 5 0 .6 9 2

Prom th e  ab ove t a b l e s  i t  i s  e v id e n t  t h a t  th e r e  i s  a  w id e  d i f f 

e r e n c e  in  th e  c o s t  o f  th e  c o n t o u r in g  o f  th e  v a r io u s  s e c t i o n s .  'The r e a s o n  

f o r  th e  h ig h  c o s t  o f  S e c t io n  5 w as due to  th e  f a c t  t h a t  n e a r ly  th e  e n t i r e  

s e c t i o n  i s  w ooded and c o n s e q u e n t ly  fo u r  axem en w ere em p lo y ed  and. a  g r e a t  

num ber o f  s e t - u p s  h ad  t o  be made a s  i t  was im p o s s ib le  to  s e e  v e r y  f a r  b e 

tw een  th e  t r e e s .  The c o s t  o f  S e c t io n  9 i s  lo w  com pared  w i t h  th e  r e s t .  

T h is i s  due to  th e  f a c t  t h a t  th e  m a j o r i t y  o f  th e  a r e a  c o n to u r e d  l i e s  in  

th e  Carp r i v e r  v a l l e y ,  w h ic h  i s  low  and swampy and f a i r l y  f l a t ,  c o n s e 

q u e n t ly  v e r y  few  r e a d in g s  w ere ta lce n .

COST OF OOOHDIl^TS L I1 3 S  IS  TIS 1301: C U P P S  DHIVS T IPIITO R Y .

T h ese s u r v e y s  w ere made d u r in g  th e  summer o f  1 9 1 4 .

LI13A L
1 1 1 3 . I31GTH. SSCTIO I. T077IT« RA1G3. COST PS3.Ii;

10400 1 - 6 4 0 0 0 .0 0 23 47 27

---------------- A—

§ 3 5 .7 6
9600 r - s 2 4 6 3 .7 1 13 & 2 4 47 27 6 4 .1 0
8800 IMS 3 9 3 1 .6 2 13 & 2 4 47 27 4 9 .8 5
8 000 1 - 6 1 6 0 0 .0 0 2 5 47 27 7 1 .9 0
7 200 I.—!S 4 3 0 0 .0 0 2 4 47 27 1 1 6 .4 0
6 400 IMS 4 8 0 0 .0 0 2 4 47 27 1 8 .5 2
5600 1 - 6 4 3 0 0 .0 0 24 47 27 1 8 .5 2
4 8 0 0 l i—s 5 6 0 0 .0 0 19 47 26 3 8 .5 2

20 3 0 0 S -7 / 3 2 0 0 .0 0 2 4 47 27 9 1 .6 0
18400 S - ,/ 2 4 0 0 .0 0 24 47 27 5 9 .2 2
19200 3  —\7 1 2 8 0 0 .0 0 2 5 ,2 6  & 27 47 27 5 5 .5 3
20000 1 2 8 0 0 .0 0 2 5 ,2 6  & 27 47 27 4 3 .5 8
21600 S*47 1 2 8 0 0 .0 0 2 5 ,2 6  1 27 47 27 1 2 3 .4 0
2 2 4 0 0 1 -7 / 1 2 8 0 0 .0 0 2 5 ,2 6  3t 27 47 27 4 4 .7 5
20800 1 - 6 1 6 0 0 .0 0 27 47 27 6 7 .7 5

5600 S —V 4 8 0 0 .0 0 12 47 27 4 5 .2 2
7200 £ -7 / 1 6 0 0 .0 0 12 47 27 6 5 .1 0
3400 S —7/ 4 0 0 0 .0 0 12 47 27 2 8 .7 2
6400 IT-6 2 8 0 0 .0 0 12 47 27 7 4 .3 0

A v e r a g e  c o s t  p e r  m i le  § 6 1 .1 9 ,
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m i l s  a b s t r a c t  d h p a r b l s h t .

The f o l l o w i n g  h a v e  b e e n  e m p lo y e d  in  t h i s  d e p a r tm e n t  d u r in g  

th e  y e a r :  A . II. P r im e a u , C a r l B rew er and  h i s s  I .  d i l l .

.tv. B . P rim ea u  w as e m p lo y ed  u p  t o  IT ovenbor 1 3 t h .  He s p e n t  

l i l y -  d a y s  i n  U a r q u e t t e  o b t a i n i n g  a b s t r a c t s  and  3 § -  d a y s  i n  H egau n ee  

on t a x  n a t t e r s .  A b s t r a c t s  o f  t i t l e  t o  m o s t  o f  th e  Company’ s  la n d  

on th e  n i n e r a l  b e l t  in  i la r q u e t t e  C ou n ty  w ere made d u r in g  th e  y e a r ,  

d e t a i l s  o f  w h ic h  a r e  t o  be fo u n d  in  th e  r e p o r t  u n d e r  th e  h e a d in g  

" A b s t r a c t s ” .

D u r in g  l la r c h  and A p r i l  d e s c r i p t i o n s  w ere  p r e p a r e d  f o r  th e  

t a x  r o l l s ,  e s p e c i a l l y  a t  H e g a u n e e .

The a c q u i s i t i o n  o f  th e  la n d s  from  th e  R e p u b l ic  I r o n  Company 

in c r e a s e d  th e  num ber o f  d o cu m en ts t o  be f i l e d ,  e t c ,  an d  n e c e s s i t a t e d  

m ore tim e  th a n  u s u a l  t o  b e  s p e n t  on c u r r e n t  o f f i c e  w o rk .

C a r l B rew er  s p e n t  s i x  w eek s i n  O c to b e r  an d  N ovem ber m a k in g  

a b s t r a c t  maps o f  th e  R e p u b l ic  I r o n  Company’ s  l a n d s .  On l.o v e m b er  1 3 th  

he to o k  c h a r g e  o f  th e  A b s t r a c t  d e p a r tm e n t a f t e r  th e  d e p a r tu r e  o f  H r. 

P r im e a u . Phe r e m a in d e r  o f  th e  y e a r  w as o c c u p ie d  i n  b e c o m in g  f a m i l i a r  

w i t h  th e  w ork  o f  t h e  d e p a r tm e n t .  Phe a b s t r a c t s  l e f t  b y  H r . P rim ea u  

w ere a s s o r t e d ,  a r r a n g e d  an d  t a b u la t e d  t o  sh ow  w h a t w ork  h ad  b e e n  done  

and how m uch m ore w as n e c e s s a r y .  Phe a b s t r a c t  m aps o f  th e  R e p u b lic  

Ir o n  Company’ s  la n d s  w ere  c o m p le te d  an d  f i l e d .  ~ r .  B rew er  w as a b s e n t  

f i v e  d a y s .

H is s  B i l l  was e m p lo y ed  a s  a  s t e n o g r a p h e r  t o  c o p y  th e  a b s t r a c t s  

i n  f i n a l  form  and  s u c h  d o cu m en ts  a s  w ere  n e c e s s a r y .  C o n s id e r a b le  o f  

h e r  tim e  w as o c c u p ie d  in  c o p y in g  a l l  th e  s u r v e y  n o t e s  o f  th e  e n g i n e e r 

in g  d e p a r tm e n t ,  t h i s  a lo n e  t a k i n g  n e a r l y  s i x  w e e k s ,  and  d o in g  w ork  f o r  

o t h e r  d e p a r tm e n ts .  S h e w as a b s e n t  28w  d a y s ,  two w eek s o f  w h ic h  w ere  

v a c a t io n  and th e  r e m a in d e r  o n  a c c o u n t  o f  i l l n e s s .  S h e  was t r a n s f e r r e d  

t o  th e  S h ip p in g  d e p a r tm e n t  on  O c to b e r  1 2 t h .

ABBIHCBRIHCr HIPARPLIIPT.
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II. F . L a C r o ix , J .  E . I la y d e n , H. 0 .  I lo u l t o n ,  R . J .  C hen neour  

and J .  F. H a n s t ,  o f  th e  E n g in e e r in g  d e p a r tm e n t ,  made a b s t r a c t  maps d u r 

in g  th e  y e a r  and a s s i s t e d  H r . P rirneau  a t  U a r q u e t t e  an d  n e g a u n e e .  

B B 3 I S E 3  OF IX)OJISIITS.

'This b ook  h a s  b e e n  c o n t in u e d  d u r in g  th e  y e a r  f o r  r e c o r d in g  

th e  d a t e ,  d i s p o s i t i o n ,  e t c ,  o f  th e  v a r io u s  p u r c h a s e s ,  s a l e s ,  a g r e e m e n t s ,  

e t c ,  r e c e iv e d  i n  t h i s  o f f i c e .  C o p ie s  o f  th e  d ocu m en ts a f f e c t i n g  th e  

H ill in g  d e p a r tm e n t a r e  made and  f i l e d .

aai-gu&L iu d e x  p l a ? lo ci: .

T h is  b ook  h a s  b e e n  c o n t in u e d  d u r in g  th e  y e a r  and th e  num bers 

o f  d ocu m en ts a r e  e n t e r e d  b e f o r e  b e in g  f i l e d .  I t  i s  o f  g r e a t  v a lu e  to  

th e  d e p a r tm e n t i n  l o c a t i n g  d e s i r e d  d o c u m e n ts . I t  i s  su p p o s e d  t o  be 

k e p t  p o s t e d  up  to  d a t e ,  b u t  o f t e n  i n  th e  s t r e s s  o f  w ork  t h i s  i s  

n e g l e c t e d .  The a t t e m p t  w i l l  be made d u r in g  th e  co m in g  y e a r  to  e n t e r  

a l l  d o cu m en ts on f i l e  n o t  a lr e a d y  e n t e r e d .

G0VER111Hi:? PLAT BOOK.

Ho a d d i t i o n s  h a v e  b e e n  made to  t h i s  b ook  d u r in g  th e  y e a r .  

S e v e r a l  p l a t s  a r e  m i s s i n g  and  s h o u ld  be r e p la c e d .

CITY AID TTLLACrE PLAT 300II.

i lo r e  o r  l e s s  c o m p le te  c o p ie s  o f  th e  d e p u b l i c  I r o n  Company’ s  

F i r s t  ( s o - c a l l e d ) ,  S e c o n d , T h ir d  and F o u r th  a d d i t i o n s  to  I r o n  C it y  

(now R e p u b l ic )  have b e e n  a d d ed  d u r in g  th e  y e a r .

H o s t  o f  th e  c o p ie s  o f  th e  v a r io u s  p l a t s  o f  th e  c i t i e s  o f  

I sh p e m in g , ITegaunee and  U a r q u e t t e ,  now on f i l e  i n  t h i s  b o o k , l a c k  th e  

in f o r m a t io n  r e g a r d in g  th e  nam es o f  p a r t i e s  m a k in g  th e  p l a t ,  d a t e s ,  e t c .  

A rran gem en ts h ave  b een  made w i t h  th e  Land d e p a r tm e n t w h er eb y  t h i s  i n 

fo r m a t io n ,  w h ic h  i s  on f i l e  in  th e  o f f i c e  o f  th e  R e g i s t e r  o f  D eed s  a t  

U a r q u e t t e ,  w i l l  be f a m i s h e d  t o  t h i s  d e p a r tm e n t .

LAUD 0 FFERS«

Land o f f e r s ,  n u m b er in g  from  7 6 3  t o  859  i n c l u s i v e ,  w e r e  r e 

c e iv e d  d u r in g  1 9 1 4 . They a r e  l i s t e d  n u m e r ic a l ly  an d  in d e x e d ,  e n t e r e d

e i m h ie e r iiig  d e p a r u e it t .
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in  d u p l i c a t e  on  to w n sh ip  p l a t s ,  one co p y  o ?  w h ic h  i s  s e n t  to  th e  

C le v e la n d  o f f i c e  and  on e co p y  f i l e d  i n  t h i s  o f f i c e ,  and a r e  p o s t e d  

in  th e  Land O f f e r  P l a t  B ook .

OUTS ILL -IXPLORATIOPD .

I n fo r m a t io n  o f  e x p l o r a t i o n s  h y  o t h e r  p a r t i e s  i s  k e p t  b y  

th e  G e o l o g i c a l  d e p a r tm e n t u n d e r  t h i s  h e a d , in  n u m e r ic a l  o r d e r ,  and  

i s  p o s t e d  from  tim e  to  tim e  i n  th e  Land O f f e r  P l a t  B ook .

ABSTRACTS OP T ITIH 3.

Tho f o l l o w i n g  sy s te m  w as a g r e e d  u pon  and s a n c t io n e d  b y  h r .  

J o p l i n g  and H r . B e r g , a b s t r a c t s  w ere d iv id e d  a s  f o l l o w s :

1 .  Lands h e ld  b y  th e  G .C .I.C om p an y  on th e  ir o n  b e a r in g  f o r m a t io n .

2 .  Lands h e ld  b y  a f f i l i a t e d  co m p a n ies  on th e  ir o n  b e a r in g  form a

t i o n .

3 .  Lands f o r  w a te r  p o w e r .

A b s t r a c t s  on a l l  th e  la n d s  i n d i c a t e d  a b o v e  w ere to  be made 

and a cc o m p a n ied  b y  maps to  show  th e  c h a in  o f  t i t l e ;  t h e s e  w ere to  be  

f i l e d  in  b o o k s ,  o f  s e v e r a l  v o lu m es i f  n e c e s s a r y ,  u n d e r  th e  nam es o f  

t i ie  v a r io u s  c o m p a n ie s . The h y d r o - e l e c t r i c  s y s te m s  w ere to  be k e p t  

s e p a r a t e .

The ch a n g e c o n s i s t e d  o n ly  in  c o m b in in g  a l l  th e  la n d s  u n d e r

1 .0 .1  a b o v e  i n t o  o n e  book  i n s t e a d  o f  d i v i d i n g  them  i n t o  d i s t r i c t s ,  s u c h  

a s  G-winn d i s t r i c t ,  ITorth Lake d i s t r i c t ,  e t c .

The c o n d i t i o n  o f  th e  w ork i n  th e  d e p a r tm e n t u n d e r  th e  d i v i 

s i o n s  a b o v e , i s  a s  f o l l o w s :

1 .  LADS II1LD BY THU 0 . Q . I . 0 0 .  PIT THU 1B0I .ZL.BUPC B03UATI0IT.

T hese a r e  known a s  C l e v e l a n d - C l i f f s  I r o n  Company a b s t r a c t s .

The f o l l o w i n g  l i s t  c o n t a in s  th o  la n d s  on w h ic h  a b s t r a c t s  

h ave b e e n  c o m p le te d  and f i l e d :
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Tow n. na iiG B . s s c t io h . hjschihtio::. ~"-r ;A mmU S .
4 4 2 5 2 1 7 4  o f  1 7 4 .t G ard n er m in e .
4 5 2 5 18 (SHV

19 (l a ,  o f  I S i

v m -

P r in c e t o n  m in e .
20

S i  o f  S ' 4 . S te p h e n s o n  m in e
21 P i  ^ & S i  o f  12% 

S i  O f 1 7 i(H 3 j o f  IH4 &
(i.~ 4  o i  S ,/g & S 3i- Gwinn tow n s i t e .

4 5 26

(L o ts  1 and  3 .
22 S i  o f  H i .
28 1 7 4  c f  1,7 4 .

X'i l •
29 H i o f  1 7 4 .
35 SH±. „

2 1 4  & ITi O f 1 7 4 -
12 L o ts  4 , 5 , 6 , 9 , 1 2

SI4 - o f  I7 ? i.
20 s a i-  o f  1 7 4 ,  -  K

an d  1’ 4  o f  SI4 .

J o p l i n g  n i n e .
Gwinn m in e .
L e a se  1 ,0 .3 .
G ard n er an d  H a ck in a w  m in e s .

T here a r e  many a b s t r a c t s  l e f t  b y  H r . P r im ea u  m ore o r  l e s s  

c o m p le t e ,  u p on  w h ic h  th e  a t t e m p t  h a s  b e e n  made to  b r in g  up  to  d a t e  

and f i n i s h .

D u r in g  th e  y e a r  th e  a b s t r a c t s  and  a c c o m p a n y in g  maps o f  t h e  

f o l l o w i n g  la n d s  a c q u ir e d  from  th e  R e p u b l ic  I r e n  Company h a v e  b e e n  

con T pleted :
TOWIT. M HGS. SSCTIOH.

47

4 5

46

23

29

29

47

4 5

46

29

30  

30

4
17
13

2
4
6
8

19
6

26
28
30
32
36

12
13
20 
28

1
12
2 4

27
28

LLSCRIPTIOH.
1& o f  ITTg.
1 7 4  o f  SB*-, 
s i  o f  s s ^ .
±Zjt£  Of IL i" .
m ±  o f  e b j .
Htr & su fc .
L o t 1 .
T f t  o f  SWy  and  S r £  o f  S * % .
H i o f  IT?-.
SSw o f  H 3 j .
1 ^  O f S % .
S i  o f  HW|r an d  1 7 4  o f  S B £ .
S §  o f  1 3  and  SHg-.
L o ts  1 , 2 ,  SSq- o f  o f  S Y 4 ,S l£  o f

S \7 i,S T fi o f  SS£- and  S i  o f  Sipr .
l u g  0 x o_xg-.
S i  o f  E B£.
S S i  o f  E S£ and HBj- o f  S B i .
H i o f  1 7 4 .  
s v 4  o f  s i4 .
H i  o f  13?-.
SlJfc o f  0 - 177/^f3T. / j  ajid

o f  S B t .

s i  O f 1.1 4 , S’, 4  o f  O g - .L o t s  1 , 2 , s-|- o f  
S’4  and S B i .
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Town. Biii. GLu • SHCTIOH. HRS CRIP TIO:
47 30 9 L o ts  4  and 6 .

18 B n t i r e .
23 cUid S;5~ ojf
32 : t4 ‘ and " f t  o f  SIP;.
3 4
36 S 7 4 -

43 30 28 L o ts  2 and 3 .
43 31 4 o f  KBfc.

7 L ot 5 .
13 L o ts  1 and 3 .

4 4 33 33 o f  se£ .

S e c t io n s  7 and 1 3 , 4 6 - 2 9 ,  w h ic h  in c lu d e  th e  R e p u b lic  n i n e ,  

h ave n o t  y e t  b een  f i n i s h e d .

2 .  LAUDS H3LD 3Y AFFILIATED COUPAL-ES Oil T ill IRQi: ERARIITG EDHLlATIOn.

The A r c t i c  Ir o n  Company, A th e n s  H in in g  Company, B un k er H i l l  

H in in g  Company, L ucky S t a r  H in in g  Company, H a a s-lie  g a u n ee  H in e s ,  P io n e e r  

I r o n  Company and R e g e n t Ir o n  Company a r e  in c lu d e d  in  t h i s  d i v i s i o n .

ARCTIC IRQi: OOHPAHY.

P a r t i a l  a b s t r a c t s  o f  some o f  th e  la n d s  o f  t h i s  Qompany a r e  

in  th e  o f f i c e .  Ho a t te m p t  lia s  b e e n  made to  c o m p le te  t h e s e  s i n c e  th e  

d e p a r tu r e  o f  H r. P r im ea u .

ATHBIiS nir.TI~,G COilPAH Y.

In  P eb ru a ry , H r. H. P . L a C ro ix  f i n i s h e d  th e  a b s t r a c t  maps 

o f  t h i s  com pany. The a b s t r a c t s  and maps w ere f i l e d  i n  b ook  form  and  

on S ep tem b e r  22n d  c o p ie s  we re s e n t  to  th e  C le v e la n d  o f f i c e  and t o  th e  

Land d e p a r tm e n t.

BUYER HILL IIIHIIIC COHFAI'Y.

H r. H. 0 .  H o u lto n  c o m p le te d  th e  a b s t r a c t  maps in  A p r i l .  A 

memorandum l e f t  b y  H r . P rim eau  s t a t e s  t h a t  th e  a b s t r a c t s  h ave b een  

f i n i s h e d ,  n o t h in g  h as b een  done to  a s s e m b le  an d  f i l e  th e  a b s t r a c t s  

and m ap s.

LUCK! STAR A ll.IR C  CCHPRI.Y.

Tire a b s t r a c t s  and maps a re  r e p o r t e d  by H r . P rim eau  to  be 

c o m p le te ,  b u t n o t h in g  h a s b een  done to w a r d s  a s s e m b l in g  and f i l i n g  them .
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T h ese a b s t r a c t s  w ere  f i n i s h e d  and on D ecem ber 7 t h ,  1 9 1 2  w ere  

s e n t  in  b ook  form  t o  th e  C le v e la n d  o f f i c e  and th e  Land d e p a r tm e n t ,  

n o t h in g  f u r t h e r  h as b e e n  d o n e . I t  w i l l  be n e c e s s a r y  t c  b r in g  t h e s e  

b ook s up  to  d a t e .

th e  H aas m in e i s  l e a s e d  in  th e  name o f  th e  C .C . I .  Company 

and th e  Ilogau n ee m in e in  th e  name o f  th e  U egau n ee m in e ,  t h e o r e t i c a l l y  

t h e s e  s h o u ld  b e d iv id e d  a c c o r d in g  to  th e  d i v i s i o n s  a b o v e . The p r o p e r 

t i e s  a re  s c  c l o s e l y  a s s o c i a t e d  t h a t  i t  h a s  b een  d e c id e d  n o t  to  s e p a r a t e  

them  and  t o  in c lu d e  th e  b ook  in  d i v i s i o n  1,0 . 2 .

p io i a a a  in o i;  qoupaiiy .

T here a r e  a  fe w  a b s t r a c t s  l e f t  by U r . Prirneau b u t n o t h in g  

h a s b e e n  done to w a r d s c o m p le t in g  them .

IGQDUT IRQ:,' GOUP-tuIY.

U r . Prirneau s p e n t  tw e n ty  n in e  d a y s  d u r in g  th e  y e a r  in  l ia r -  

q u q ttc  m ak in g  t h e s e  a b s t r a c t s  and a c c o r d in g  to  in f o r m a t io n  l e f t  by  

him  t h e y  a re  c o m p le t e ,  n o t h in g  f u r t h e r  h a s  b e e n  done c o n c e r n in g  th em .

3 .  laudd  you \ u z i z  p o : m .

I n fo r m a t io n  l e f t  b - M r. P rirneau  s t a t e s  t h a t  th e  a b s t r a c t s  

f o r  th e  Carp r i v e r  sy s te m  i s  t h r e e  f o u r t h s  c o m p le te  and f o r  th e  A u T ra in  

s y s te m  one f o u r t h  c o m p le t e .

A fe w  n e c e s s a r y  n a p s  o f  th e  fo r m e r  was made d u r in g  th e  y e a r .  

TaX UILTODIDC.

On J a n u a r y  1 ,  1915  t h e r e  w ere  4 67  ta n  h i s t o r i e s  on f i l e  in  

t h i s  o f f i c e ,  o f  w h ic h  77 w ere a c q u ir e d  d u r in g  th e  y e a r .  T h ese r e f e r  

m o s t ly  to  la n d s  a c q u ir e d  from  th e  R e p u b l ic  I r o n  Company.

LAUD ADD OTIURSHI? PLAT BOOK.

V ery  l i t t l e  in f o r m a t io n  w as ad ded  t o  t h i s  b ook  d u r in g  th e  

y e a r .  A la r g e  am ount o f  w ork m u st b e done to  b r in g  th e  book up  t c  

d a t e .
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LilOAL OPE: I PITS

L e g a l o p in io n s  ITo.85 t o  L 'o .96 i n c l u s i v e  w ere r e c e i v e d  d u r in g  

th e  p e a r .  T hese r e f e r r e d  m o s t ly  to  th e  la n d s  a c q u ir e d  from  th e  R e p u b lic  

I r o n  Company.

0PTI0I7S FOR 111171170 LOASSS.

Tho f o l l o w i n g  o p t io n s  w ere u n d e r  c o n s i d e r a t i o n  d u r in g  th e  y e a r  

b u t w ere n o t  e x e c u t e d .  T hose a r e  m e n t io n e d  to  a c c o u n t  f o r  t h e s e  num bers;

1 7 o .l0 4 , R. S .  A r c h ib a ld .  C o v ers S-|- o f  17Sij, 7^- and S3{; o f  S e c t i o n  1 6 ,  

e n t i r e  S e c t io n  1 7 ,  Up o f  111- o f  S e c t i o n  13 and 17-y o f  S e c t io n  2 1 ,  4 7 - 4 4 ,

1 .0 .  1 0 6 , J .  B o y in g to n  e t  a l .  C o v ers S7i{,' o f  S e c t i o n  1 3 , 4 3 - 3 5  and  

37h r  O f S17y o f  S o c t i c n  1 8 , 4 3 - 3 4 .

The f o l l o w i n g  o p t io n  was a c q u ir e d  d u r in g  1 914 :

S o . 1 0 5 , Lake S u p e r io r  Land Company and P h i lo  P . C h a se , d a te d  June 1 2 ,  

1 9 1 4 ; e x p ir e s  June 1 2 ,  1 9 1 5 . C overs IT-tr o f  S-y o f  S e c t i o n  3 ,  4 7 - 2 8 .

Tiie f o l l o v / i n g  o p t io n  was a c q u ir e d  p r e v io u s  t o  1 9 1 4  b u t was 

n o t  e n t e r e d  b e fo r e *

L o .1 0 7 ,  l l i c h ig a n  l l i n e r a l  Land Company, d a te d  i la r c h  1 7 ,  1 9 0 9 , term  

u n l im i t e d .

The f o l l o w i n g  o p t io n s  te r m in a te d  d u r in g  1 9 1 4 :

7 .0 .  9 6 ,  S h e ld e n  T Ista te  Company e t  a l ,  d a te d  A u g u s t  2 0 ,  1 9 1 2 ; e x te n d e d  

to  A u g u st 2 0 ,  1 9 1 4 ; r e l in q u i s h e d  F e b r u a r y  1 4 ,  1 9 1 4 . C o v ers I TT0f p*;̂  

and SId-£y o f  ITTy o f  S e c t io n  1 2 ,  4 2 - 3 3 .

17o.96A , S h e ld e n  3 s t a t e  Company e t  a l ,  d a te d  a u g u s t  2 0 ,  1 9 1 2 ; e x te n d e d  

to  A u g u st 2 0 ,  1 9 1 4 ; r e l in q u i s h e d  F eb ru a ry  1 4 ,  1 9 1 4 . C o v ers  Id ly o f  37Ty 

and lOTy o f  SS-£- o f  S e c t i o n  1 2 ,  4 2 - 3 3 .

1 .0 .  9 6 3 , S h e ld e n  L s t a t e  Company e t  a l ,  d a te d  A u g u s t  2 0 ,  1 9 1 2 ; e x te n d e d  

to  a u g u s t  2 0 ,  1 9 1 4 ; r e l in q u i s h e d  F eb ru a ry  1 4 , 1 9 1 4 . C overs S'.Ty ofVtf'.fj 

and 37f7 o f  S77y o f  S e c t io n  1 2 ,  4 2 - 3 3 .

3 0 . 9 7 ,  S h e ld e n  B s t a t e  com pany e t  a l ,  d a te d  A u g u st 2 0 ,  1 9 1 2 ; e x te n d e d  

to  A u g u st 2 0 ,  1 9 1 4 ; r e l in q u i s h e d  F eb ru a ry  1 4 , 1 9 1 4 . C overs lip  o f  HVy 

o f  S e c t io n  1 ,  4 2 - 3 3 .
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I .0 .9 7 A , S h e ld e n  e s t a t e  Company e t  a l ,  d a t e d  A u g u s t  2 0 ,  1 9 1 2 ; e x t e n d e d

t o  a u g u s t  2 0 ,  1 9 1 4 ; r e l in q u i s h e d  F e b r u a r y  1 4 ,  1 9 1 4 . C o v ers w |  o f  SZ% o f

S e c t io n  1 ,  4 2 - 3 3 .

i ; o .9 7 B , S h e ld e n  Z s t a t e  Company e t  a l ,  d a t e d  A u g u st 2 0 ,  1 9 1 2 ;  e x t e n d e d

t o  A u g u st 2 0 ,  1 9 1 4 ; r e l i n q u i s h e d  F e b r u a r y  1 4 , 1 9 1 4 . C o v ers  Z%- o f  £7%

o f  S e c t i o n  1 ,  4 2 - 3 3 .

I.'o .97C , S h e ld e n  Z s t a t e  Company e t  a l ,  d a te d  A u g u s t  2 0 ,  1 9 1 2 ; e x t e n d e d  

to  A u g u st 2 0 ,  1 9 1 4 ; r e l i n q u i s h e d  F e b r u a r y  1 4 ,  1 9 1 4 . C o v ers  STTp o f  SWp 

o f  S e c t i o n  1 ,  and. S3-g o f  SI% o f  S e c t i o n  2 ,  4 2 - 3 3 .

IT 0.9SA , S p ie s  I l i n e r a l  Land Company e t  a l ,  d a te d  D ecem b er 1 3 ,  1 9 1 2 .  

D r o zd o w sk i i n t e r e s t  e x p ir e d  D ecem b er 1 3 , 1 9 1 4 . C o v ers  o f  IZ% o f  

S e c t i o n  2 4 ,  4 3 - 3 5 .  The o p t io n  f o r  th e  S p i e s  i n t e r e s t s  on  t h i s  d e s c r i p 

t i o n  w as e x te n d e d  to  D ecem ber 1 3 ,  1 9 1 6 .

h o . 1 0 0 ,  K im b e r ly  I r o n  Com pany, d a te d  S e p te m b e r  2 3 ,  1 9 1 3 ; e x p ir e d  

J a n u a r y  1 , 1 9 1 5 . C overs 3% ,o f  12% o f  S e c t io n  1 ,  4 2 - 3 3 .

D o .1 0 2 ,  S e a .g e r -S m ith  la n d  Company, d a te d  A u g u s t  1 1 ,  1 9 1 3 ;  e x t e n d e d  

t o  a u g u s t  1 1 ,  1 9 1 5 ; re  l i n q u i s h e d  O c to b e r  7 ,  1 9 1 4 . C overs Si% o f  I Tip 

o f  S e c t io n  19 an d  12% o f  12% o f  S e c t io n  2 8 ,  4 7 - 2 7 .

h o . 8 9 ,  Thomas Z s t a t e  e t  a l ,  w as m e n t io n e d  i n  th e  a n n u a l r e p o r t  f o r  

1 9 1 3  a s  b e in g  in  f o r c e  w i t h  an i n d e f i n i t e  e x p i r a t i o n .  I t  was r e l i n 

q u is h e d  on  A u g u s t  2 7 ,  1 9 1 3 .

The f o l l o w i n g  o p t io n s  w ere in  f o r c e  J a n u a r y  1 ,  1 915 :

K o .9 8 ,  S p ie s  m in e r a l  Land Company, d a t e d  N ovem ber 2 1 ,  1 9 1 3 ; e x t e n d e d  

t o  Z ovem ber 2 1 ,  1 9 1 6 . L e a se  l i o .4 1  w as ta k e n  on  Zz- o f  11%. Z x t e n s io n  

c o v e r s  1% o f  12%, SI% o f  L2%, 1 2% o f  17%, 1.1% o f  Sv% an d  Sff% o f  S e c 

t i o n  2 4 ,  4 3 - 3 5 .

110.93A , S p i e s  I l i n e r a l  Land Company e t  a l ,  d a te d  D e c e n b e r  1 3 ,  1 9 1 2 .  

S p ie s  I l in e r a l  Land Company i n t e r e s t  e x t e n d e d  to  D ecem b er 1 3 , 1 9 1 6 .

C o v ers  ST% o f  13% o f  S e c t i o n  2 4 ,  4 3 - 3 5 .  The o p t i o n  f o r  th e  D r o z d o w sk i  

i n t e r e s t  in  t h i s  d e s c r i p t i o n  e x p ir e d  D ecem b er 1 3 ,  1 9 1 4 .
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L o .9 9 ,  M r s . S o p h ie  P e t e r s o n  e t  a l ,  d a te d  J a n u a r y  1 1 , 1 9 1 3 , c o n t in u e s  

in  f o r o e  w h i le  ".York i s  g o in g  o n .  C o v e rs  '.Yg- o f  S',7̂ . and S_^- o f  S',?- o f  

S e c t i o n  2 ,  4 7 - 2 8 .

1.0 , 1 0 3 ,  S n id e  r - « . i t k i n  C o u n ty , U in n e s o t a ,  d a te d  S e p te m b e r  2 7 ,  1 9 1 3 ;  

term  u n l i m i t e d  1 9 1 4 . C o v ers v a r io u s  la n d s  i n  A i t k i n  C o u n ty , U in n e s o t a .

1 .0 . 1 0 5 ,  Lake S u p e r io r  Land Company e t  a l ,  d a te d  June 1 2 ,  1 9 1 4 ; e x 

p i r e s  Ju ne 1 2 , 1 9 1 5 . C o v ers I.-g- o f  Sp- o f  S e c t i o n  3 ,  4 7 - 2 8 .

; ; o . l 0 7 ,  U ic h ig a n  L iin e r a l Land Company, d a te d  l la r o h  1 7 ,  1 9 0 9 ; term  

u n l i m i t e d .

D u r in g  th e  y e a r  an o p t io n  was ta k e n  from  U r . F i n la y  A . U O r r iso n  

t o  p u r c h a s e  h i s  i n t e r e s t  o f  1 5 / l 6  in  th e  s u r f a c e  o f  th e  SHg- o f  17?“- and  

a l s o  an  o p t io n  from  S p ie s  U i n e r a l  Land Company to p u r c h a s e  t h e i r  l / l 6  

i n t e r e s t  i n  th e  s u r f a c e  o f  sam e f o r t y  a c r e  t r a c t .  B o th  t h e s e  i n t e r e s t s  

w ere p u r c h a s e d  b y  th e  Company on U ay 2 7 ,  1 9 1 4 .

The f o l l o w i n g  t a b l e  shorns th e  o p t io n s  a c q u ir e d  and  t e r m in a te d  

s i n c e  J a n u a r y  1 ,  1 9 1 0 :
1 9 1 0 . 1 9 1 1 . 1 9 1 2 . 1 9 1 3 . 1 9 1 4 . 1 9 1 5 .

O p t io n s  in  f o r c e  J a n u a r y  1 s t 11 21 8 1 4 * 15 6 *
O p t io n s  a c q u ir e d  d u r in g  y e a r 22 3 10 4 1
O p t io n s  t e r m in a t e d  d u r in g  y e a r 12 16 5 * 3 * 1 1 ~  -

I n d i c a t e s  t h a t  p a r t s  o f  one o p t io n  Wei’s  t e r m in a t e d .

LUuSSS.

The f o l l o w i n g  m in in g  l o a s e s  w ere  a c q u ir e d  d u r in g  1 9 1 4 :

U o .4 0 ,  F r e d e r ic k  I .  C a r p e n te r  e t  a l ,  d a te d  J a n u a r y  2 ,  1 9 1 4 ;  e x p i r e s  

J a n u a r y  2 ,  1 9 6 4 . C overs o f  I lk ,  an d  o f  I.TYg o f  S e c t i o n  1 2 , 4 2 - 3 3 .  

T h is  i s  known a s  th e  l l e e l y  l e a s e .

1 .0 . 4 1 ,  S p i e s  U in e r a l  Land Com pany, d a te d  J u ly  1 ,  1 9 1 4 ; e x p i r e s  J u ly  

1 ,  1 9 6 4 . C o v e rs  U-|- o f  o f  S e c t i o n  2 4 ,  4 3 - 3 5 .

The f o l l o w i n g  l e a s e s  w ere s u r r e n d e r e d  d u r in g  th e  y e a r :

1 .0 .  3 9 ,  U in n e s o t a  S t a t e  L e a s e s  l . o . 736  t o  U o .7 5 1  b o th  i n c l u s i v e ,  d a te d  

F e b r u a r y  5 ,  1 9 0 7 ; s u r r e n d e r e d  J u l y  2 4 ,  1 9 1 4 .
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The f o l l o w i n g  t a b l e  sh ow s th e  m in in g  l e a s e s  a c q u ir e d , and  

s u r r e n d e r e d  s i n c e  J a n u a r y  1 ,  1 9 1 0 :
1 9 1 0 . 1 9 1 1 . 1 9 1 2 . 1 9 1 3 . 1 9 1 4 . 1 9 1 5 .

L e a s e s in  f o r c e  J a n u a r y  1 s t  29 30 32 33 31 32
L e a s e s a c q u ir e d  d u r in g  y e a r  2 3 1 0 2 —
L e a s e s s u r r e n d e r e d  d u r in g  y e a r  1 1 0 o 1

DUMPS.

U n d er  t h i s  h ea d  i s  f i l e d  a l l  d o cu m en ts  r e l a t i n g  t o  th e  p u r c h a s e  

o r  s a l e ,  e t c ,  o f  la n d s  i n  w h ic h  th e  M in in g  d e p a r tm e n t i s  i n t e r e s t e d .

The d o cu m en ts a r e  e n t e r e d  in  n u m e r ic a l  o r d e r  an d  in d e x e d .  On J a n u a r y  

1 ,  1 9 1 5  th e  t o t a l  num ber o f  d e e d s  f i l e d  w as 5 4 9 .

PURCHASES .

A l l  p u r c h a s e s  b y  th e  Company a r e  l i s  t e d  and in d e x e d  an d  g iv e n  

a p u r c h a s e  num ber. The d ocu m en t i s  th e n  g iv e n  a  d e e d  num ber an d  f i l e d  

u n d e r  " D e e d s" . The num ber o f  p u r c h a s e s  d u r in g  1 9 1 4  w as 3 5 ,  b r in g in g  

th e  t o t a l  num ber up  to  1 9 3 .

TAX TITLSS.

The t a x  d e e d s  a r e  l i s t e d  and f i l e d  a s  u n d e r  " P u r c h a s e s " .  

TRAuSUISSIOi; LIMM M.iSMMMMTS.

Mo e a s e m e n ts  r /ere  a c q u ir e d  d u r in g  th e  y e a r .

:jj -j ::ts  o p  d a y .

As th e  Land d e p a r tm e n t h a n d le s  t h e s e ,  no t i l in g  w as d on e b y  

t h e  d e p a r tm e n t .

Y/ATMR RICH TO.

Mo w a te r  r i g h t s  w ere  a c q u ir e d  d u r in g  th e  y e a r .

M . ~  A IS  LOT LUASUS.

The Land d e p a r tm e n t s e n d s  t o  t h i s  o f f i c e  f o r  a p p r o v a l  s u r f a c e  

l e a s e s ,  s u c h  a s  f a r c i ,  c i t y  l o t s ,  e t c ,  on la n d s  i n  w h ic h  th e  M in in g  d e 

p a r tm e n t i s  i n t e r e s t e d .  T h ese  l e a s e s  a r e  e n t e r e d  and in d e x e d  and g iv e n  

a  m in e d e p a r tm e n t num ber u n d e r  P a m  L e a s e s .  I f  s a t i s f a c t o r y ,  th e  l e a s e s  

a r e  i n i t i a l e d  an d  r e tu r n e d  t o  th e  Land d e p a r tm e n t .  Mo c o p ie s  a r e  k e p t  

i n  t h i s  o f f i c e .
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A p plications fo r  purchase o f  Company lands are made to the

Land d e p a r tm e n t, w h ic h  se n d s  them to  t h i s  d e p a r tm e n t f o r  a p p r o v a l .

They a r e  e n t e r e d  in  th e  Farm L e a se  Book i n  a  s e p a r a t e  d i v i s i o n .

TAX L ISP S .

P h is  d e p a r tm e n t p r e p a r e s  t a r  l i s t s  o f  th e  Company’ s  l a n d s ,  

on w h ich  th e  L in in g  d e p a r tm e n t p a y s  th e  t a x e s ,  e i t h e r  d i r e c t  o r  th r o u g h  

th e  Land d e p a r tm e n t.

a c c o u n t  o f  th e  d i s c r e p a n c i e s  b e tw e e n  th e  d e s c r i p t i o n s  on th e  t a x  r o l l s  

and th o s e  on th e  t a x  l i s t ,  s o  t h a t  t h e r e  w as d o u b t a s  t o  w h e th e r  t a x e s  

on a l l  th e  la n d s  h e ld  w ere p a id .  D u r in g  th e  y e a r  c o n s id e r a b le  t im e  w as 

s p e n t  in  p r e p a r in g  d e s c r i p t i o n s  o f  v a r io u s  l a n d s ,  p r i n c i p a l l y  th o s e  i n 

c lu d e d  i)  th e  Llaas and iie g a u n e e  m in e s ,  an d  p l a c i n g  them  on th e  r o l l s .

To c o m p le te  t h i s  w ork  th e  t a x  l i s t  o f  1S15  i s  to  be m apped and  

c o r r e c t  d e s c r i p t i o n s  a r e  to  be e n t e r e d  on t a x  r o l l s  w h ere n e c e s s a r y .  

UEESEOJUED DOCCLSUCS.

P i t t s b u r g h  c« Lake .n ig e l in o  I r o n  Company an d  C l e v e l a n d - C l i f f s  I r o n  

Company; l e a s e  f o r  S a l i s b u r y  e n g in e  h o u se  s i t e .

C l e v e l a n d - C l i f f s  I r o n  Company and F o r s y t h  T ow nship  S c h o o l  D i s t r i c t ;

1/ .  D . t o  p a r c e l  in  L-g o f  IILJJ- o f  S e c t io n  3 5 ,  4 5 - 2 5 .

C l e v e l a n d - C l i f f s  Ir o n  Company and J o n e s  & L a u g h lin  Ore Company, a g r e e 

m ent c o n c e r n in g  d i v i s i o n  o f  Lake O gden.

C l e v e l a n d - C l i f f s  I r o n  Company, P i t t s b u r g h  & Lake A n g e l in s  Ir o n  Company 

and J o n e s  & L a u g h lin  Ore Company; a g r e e m e n t c o n c e r n in g  d i v i s i o n  o f  Lake 

S a l l y .

P i t t s b u r g h  & Lake tin ge l i n e  Ir o n  Company and C l e v e l a n d - C l i f f s  I r o n  Com

p an y; t r a n s m is s io n  l i n e  e a se m e n t l ' o .3 .

C l e v e l a n d - C l i f f s  Ir o n  Company and J o n e s  & L a u g h lin  Ore Company; la u n d e  

e a se m e n t.

In  th e  p a s t  m uch t r o u b le  and u n c e r t a in t y * h a s  b een  c a u se d  on

C o p ies  o f  th e  f o l l o w i n g  u n e x e c u te d  d ocu m en ts a r e  in  th e  o f f i c e
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AU TRalR .

n o t h in g  was done b y  t h i s  d e p a r tm e n t i n  c o n n e c t io n  w i t h

th e  Au T r a in  s u r v e y s .

CARP HIVRR.

The la n d s  f o r  s t o r a g e  b a s in  R o . l  h a v e  n o t  y e t  b e e n  p u r 

c h a s e d ,  c o n s e q u e n t ly  n o t h in g  f u r t h e r  was d one in  r e g a r d  to  t h i s  

b a s in  on  th e  C arp .

::o w ork  was d one d u r in g  th e  y e a r  i n  c o n n e c t io n  w i t h  t h i s  

w a t e r  p o w er .

H i c h i  g a m e  r i v e r  was ex a m in ed  b e tw e e n  t h a t  p o in t  an d  th e  o u t l e t  

d an  a t  Lake H i c h i  g a m e .

d u r in g  th o  y e a r  to  s e c u r e  a  d e p o s i t  o f  p y r i t e s  f o r  th e  H a r q u e t te  

f u r n a c e .  T h is  i s  a c c o m p a n ie d  b y  a  s t a t e m e n t  sh o w in g  e a c h  o f f e r .  

B r i e f l y ,  t h e r e  h a v e  b e e n  up t o  th e  p r e s e n t  1 1 1  o f f e r s  o f  p y r i t e s  

p r o p e r t i e s ,  o f  w h ic h  n in e  h a v e  b e e n  r e c e i v e d  d u r in g  th e  y e a r ,  A 

t r i p  w as made b y  me to  ex a m in e  th e  m o st p r o m is in g  o n e s  in  C anada. 

L a s t  .a u g u st on t h i s  t r i p  I  made e x a m in a t io n s  a t  Graham on  th e  

Grand Trunk R a i lw a y ,  200  m i l e s  V /est o f  F o r t  ' G i l l i a n ,  a t  p o i n t s  

on th o  IT orth s h o r e  o f  L ice S u p e r io r  aid  a l s o  a t  R e n fr ew  n e a r  O tta w a . 

A t Lake A b i t i b i ,  w h ic h  I  r e a c h e d  b y  th e  T. Ss IT. 0 .  R a i lw a y ,  I m et  

p a r t i e s  i n t e r e s t e d  i n  p r o p e r t i e s  n d  a l s o  a t  S a u l t  S t e .  R u r ie ,  

O n t a r io ,  - i t  th e  l a t t e r  p o i n t  in  R ovem ber I m e t H r. S h i l t o n ,  ow n er  

o f  a p r o p e r t y  a t  Graham.

grgirrrrirg b jpa r m set .

h—t-D -II TRu.

In  a d d i t i o n  t o  th e  w a te r  p ow er a t  th e  R e p u b lic  n i n e ,  th e

PYRITES.

s p e c i a l  r e p o r t  i s  b e in g  p r e p a r e d  sh o w in g  th e  w ork  d o n
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: ; r .  J .  3 .  H a r k s , o f  P o rt, . - .r t i i ir ,  c o n t in u e s  to  k eep  th e  

Company i n f o m e d  .s t o  p y r i t e s  d i s c o v e r i e s  and m akes ex a m in a to p n  

u p on  r e q u e s t .

P r o f e s s o r  Sm yth  h a s  g iv e n  h i s  a d v ic e  a s  t c  p r o s e c u t in g  

th e  s e a r c h  f o r  p y r i t e s .

s u p jr io r  .-h -j  :d ,C3:::: i .x :  oo:?<c7: h i i i s s .

C a p ta in  J .  H. Rough and I  ex a m in ed  th e  m in e s  o f  t h ,  LrJce 

S u p e r io r  and a l s o  o f  th e  R e g e n t and r e p o r te d  on them u n d e r  d a te  o f  

D ecem b er 3 r d .

HICKIGAIT HERBAL LAIR) 001 TAB Y.

C e r ta in  maps w ere made f o r  H r. " J . S .  P r i c k e t t ,  .v.gent o f  

th e  H i c h i  ;un H in e r a l  L in a  Comp m y , to  show  th e  p r o g r e s s  o f  d e v e lo p 

m e n ts  n e a r  t h e s e  l a n d s .

r7-^ .i :..p : i o :. o ?  ir o i: h i i ,d s .

B e g in n in g  w i t h  A p r i l  2 0 t h ,  an e x a m in a t io n  o f  th e  R e p u b lic  

m in e was m ad e, p r e v io u s  to  i t s  p u r c h a s e ,  in  com pany w i t h  P r o f e s s o r  

Sm yth  and C a p ta in  R ough.

On D ecem ber 1 2 t h ,  i n  com pany w it h  C a p ta in  Rough and H r. 

T /h ite ,  an  e x a m in a t io n  w as made o f  th e  K ennedy and Ueacham  m in e s  

on th e  Cuyuna R r n g e , H in n e s o t a .

On Etobruary 2 7 t h ,  an  e x a m in a t io n  was made o f  th e  w o r k in g s  

o f  th e  Dunn m in e in  com pany w i t h  H e s s r s .  B u sh  and B rew er to  d e t e r 

m ine t h e i r  r e l a t i o n  to  th e  d r i l l i n g  done b y  t h i s  Company o n  th e  

K im b er ly  p r o p e r t y .

P r o f e s s o r  Sm yth  and I  ex a m in ed  th e  3 r e i t u n g - H e m a t i t e  m ine  

S o u th  o f  K egaunee on S e p te m b e r  2 1 s t  in  o r d e r  t o  l e a r n  th e  r e l a t i o n  

o f  i t s  o re  b o d ie s  to  th e  la n d s  in  w h ic h  t h i s  Company i s  i n t e r e s t e d .

e x a m in a t io n  was made on  J u ly  3 0 th  o f  th e  u n d erg ro u n d  

w o r k in g s  o f  th e  B m pire m in e , S o u th  o f  H eg a u n ee , a i d  th e  r e p o r t  was 

a cc o m p a n ied  b y  a map from  t i ie  o p e r a t in g  com pany. H r. S t a k e l  w as 

w i t h  m e.

BKCIIEBRIITG- D3PAR3J2NP. 482
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REPORT: OF 7H3 CHIEF GEOLOGIST FOR YEAR EIEDIIIG DECEI.13ER 51 S T , 1 9 1 4 .

s t a f f .

The s t a f f  o f  th e  Gee l o g i c a l  d e p a r t a o n t  d u r in g  1 9 1 4  i s  

g iv e n  i n  g a b le  I .  O f t h e s e  m en , o n ly  G u s t a f  A fohfl an d  E r n e s t  A l l e n  

a r e  now w i t h  th e  d e p a r tm e n t ,  a l t h o u g h  7 .  1 . R o c k w e l l ,  t r a n s f e r r e d  

to  th e  E n g in e e r in g  d e r ia r tn e n t  e a r l y  i n  H a y , s p e n t  a b o u t  one h a l f  

o f  h i s  t i n e  a s s i s t i n g  me i n  th e  G e o l o g i c a l  d e p a r tm e n t  d u r in g  R o v e n -  

b e r  and D e c e m b e r , i l e s s r s .  F reem an , B u r to n  an d  3 e n n e t t  h a d  eo b e  

g iv e n  a v a c a t io n  w it h o u t  p a y  b e g in n in g  th e  m id d le  o f  O c to b e r  a t  th e  

t i n e  when th e  g e n e r a l  r e d u c t io n  o f  f o r c e s  in  th e  o f f i c e  to o k  p la c e :

3A3LE I.

■ 31. a :  PDRDhDl.B STAFF 0 7  GEOLOGICAL DBPARffiSITg ID 1 9 1 4 .

■»T A T
iJkL.'.lU • OCCUPATION. LENGTH OF DAYS LOSE?. p  OF WORKING WAGES

SERVICE. SICKEBSS. VACATIONS• DAYS 770RKED. PER LIOITTH

F .G . R o c k w e ll A s s t .  G e o l o g i s t  
in  I sh p e m in g 2 m o .23  d . 0 0)
V a c a t io n 1 m o .1 4  d . 0 3 4  d) 6 4 .4 $ 1 1 5

R. R . Freem an , J r . A s s t . G e o l o g i s t  
i n  I sh p e m in g 9 m o .15 d . 0 4 9 3 .1 7 1 0 0  & 115

G eo .3 . B u r to n S u p t . o f  E x p lo 
r a t i o n s  i n
A i t k i n  Co. 5 mo.2 5  d . n o n e  r e p o r t e d )
A s s t . G e o l o g i s t  
in  I sh p e m in g 3 m o. 8 d . 0

)

1 9 2 .8 0 1 00  & 1 15
V a c a t io n 17 d . 0 11-1 )

G u s ta f  A fu h s D r a ftsm a n 1 y e a r c l 1 9 7 .6 4 100 & 90

E m e s t  A l l e n V i s i t i n g  e x 
p l o r a t i o n s  o f  
o t h e r  com pan
i e s ,  t e s t i n g  
d r i l l  h o l e s ,  
e t c . 2  n o .  9 d . 0 0 )
C o l l e c t i n g  
c o r e  a t  F o r t h

)
)

L a k e , t e s t i n g  
d r i l l  h o l e s ,  
l a b e l i n g  c o r e ,  
e t c . 9 m o .22  d . 0

)
)
)
)

9 7 .0 1 7 5  A 6 7 .;

H arry  3 e n n e t t L a b e l in g  c o r e ,  
e t c . 9 m o .15 d . 1 9 6 .5 8 4 5  & 50

'T ota l 4  y r . 8  m o .26 d .  6 ^ ~  69 9 4 .2 3
3 0 1 3 : 275h* d a y s o f  e i g h t  h o u r s  w o r k e d , 52  S u n d a y s , 11-g- a o l i d a y s ,  5 2  S a tu r d a y  a f t e r n o o n s .
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in  a d d i t io n  to  t h e s e  men r e g u l a r ly  w i t h  th e  d e p a r tm e n t,  

H r. J .  LI. 3 u sh  and n r .  C a r l B rew er lo c k e d  a f t e r  d r i l l i n g  e x p lo r a -  

t i o n e  in  th e  I r o n  ' l i v e r  and C r y s t a l  S h l l s  d i s t r i c t s  r e s p e c t i v e l y .  

A f t e r  H r. Bush l e f t  I r o n  R iv e r  to  becom e s u p e r in t e n d e n t  o f  th e  

R e p u b lic  n in e  a b o u t June 1 s t ,  Mr. B rew er lo o k e d  a f t e r  e x p lo r a t io n s  

i n  b o th  th e  I r o n  R iv e r  and C r y s t a l  R a l l s  d i s t r i c t s .  T hese e x p lo r a 

t i o n s  w ere c o m p le te d  e a r l y  in  O c to b e r  and n r .  3 r e w e r  r e tu r n e d  to  

Ish p em in g  and to o k  ch a rg e  o f  th e  A b s t r a c t  d ep a r tm en t a f t e r  n r .  

Prirneau was l a i d  o f f .

B ab le  I I  show s d a y s  l o s t  by men w o r k in g  p e r m a n e n t ly  f o r  

th e  d ep a rtm en t d u r in g  th e  l a s t  th r e e  y e a r s ,  w i t h  th e  nam es a r r a n g e d  

in  o r d e r  o f  th e  p e r c e n t  o f  t im e  w orked:

1A3L3 I I .

111.3 :/OZdRD 1912 BO 1914 U .0IU SI7R .

M H 3. L3LGTH OP D A Y S  L O S  1.  DAYS £  OP 7/0RKHTG
SERVICE. 5 ICKT3SS. VACATIOLS.  1 0 1AL. AV3RACE T/03KBD. DAYS 7/0RK3D.

___________________________________________________________  PAR Y3AR.

G u staf A fuhs 3 y r s . 7 n i 3 .8 316 9 3 .6 1

-n • A H s u 3 y r s . 0 17 17 5 .7 81(% 9 7 .9 5

Harry B e n n e tt 1 y r . 4  mo. 1 8 t sir 7 .1 360 9 7 .4 3

G eo.3 . B urton 2 y r s . 9 m o.2 0  d . 0 23 23 8 .2 7 5 l i 9 7 .0 3

R.R. Freem an, J r 2 y r s . 9 n o . 15 d . 2 32 i- 3 4 i 1 2 .4 7 3 6 i 9 5 .5 2

P.G. R o ck w ell 2 y r s . 4  m o. 6 d . 43 4 7 i 2 0 .2 600 9 2 .6 7

T o ta l 15 y r s . 3 mo•1 1  d . 1 4 t 128-y 143 9 .3 5 4 0 7 4 |- 9 6 .6 1

Ro men we re en g a g ed te m p o r a r i ly  on g e o l o g i c a l s u i’v e y s

d u r in g  1914  s in c e  no s u r v e y s  o f  t h i s  k in d  w ere m ade.
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D iT is io i :  o p  70?j-i i i :o : :o  t r s  p r r i s i :s i ;t h s i i s s r s  o f  th s D 2P A R 5Si:ir .

~I. L . S m y th . The w ork  o f  th e  G e o l o g i c a l  d e p a r tm e n t  

c o n t in u e d  u n d e r  th e  d i r e c t i o n  o f  H r. 11. L . S m y th , C o n s u l t in g

G e o l o g i s t  f o r  th e  Company.

3 .  11. V /h ite . :..y w ork d u r in g  th e  y e a r  h a s  c o n s i s t e d  

c h i e f l y  o f  g e n e r a l  o v e r s i g h t  o f  th e  w ork  o f  th e  d e p a r tm e n t ,  w h ic h  

h a s in c lu d e d  d iam ond d r i l l i n g  e x p l o r a t i o n s  in  th e  h e g a u n e e ,  I s h -  

p e m in g , l l o r t h  L a k e , i r o n  H iv e r ,  C r y s t a l  P a l l s  and A i t k i n  C ou nty  

d i s t r i c t s  an d  i n  th e  C l i f f s  S h a f t ,  n o r r i s ,  C hase an d  L e x t e r  n i n e s ; 

s p e c i a l  t e s t s  f o r  s u lp h u r  i n  u n io n  h o le  h o . 12  on  th e  A th e n s  p r o 

p e r t y ;  r e t e s t i n g  3 r e i t u n g - H e m a t i t e  h o l e s  L an d  k  c l o s e  to  th e  A th e n s  

p r o p e r t y ;  u n d er g ro u n d  g e o l o g i c a l  s u r v e y s  i n  th e  C l i f f s  S h a f t ,  S a l i s 

b u r y , L a k e , L lo y d ,  H o r r i s ,  C h a se , D e x t e r ,  H a a s , H e g a u n e e , S te p h e n 

s o n ,  G winn, G ard n er an d  M ackinaw  m in e s ;  s u r f a c e  g e o l o g i c a l  w ork  in  

th e  I sh p e m in g -I 'e  gaunee d i s t r i c t ,  an d  v i s i t i n g  and r e p o r t i n g  on  th e  

e x p l o r a t i o n s  o f  o t h e r  co m p a n ies  on  th e  L ake S u p e r io r  i r o n  r a n g e s .

1 was a b s e n t  on a  s i x  w e ek s  v a c a t io n  in  P a b ru a ry  and n a r c h  an d  a f t e r  

my r e tu r n  was b u s y  p r e p a r in g  f i g u r e s  r e g a r d in g  m in e  v a l u a t i o n s  to  

p r e s e n t  to  th e  S t a t e  Tax C om m ission  a t  th e  s p e c i a l  h e a r in g  a t  L a n s in g  

in  M ay. i n  Ju n e i  made a  t r i p  t o  th e  n e s a b i  Mange to  ex a m in e  e x p o 

s u r e s  o f  c r e t a c e o u s  r o c k s  i n  c o n n e c t io n  w i t h  o u r  e x p l o r a t i o n s  i n  

th e  A i .k in  C o u n ty  d i s t r i c t ,  m  A u g u s t  I  a c c o m p a n ie d  _ .r . S m yth  on  

t r i p s  t o  I r o n  R iv e r  t o  i n s p e c t  o u r  e x p l o r a t i o n s  and t o  t h e  G o g eb ic  

Range to  lo o k  i n t o  th e  c h a n c e s  f o r  o r e  a t  th e  2 a s t  en d  o f  th e  R a n g e . 

In  S e p te m b e r  1  made a  c o n c e n t r a t i n g  t e s t  on  iilom an  and R e p u b l ic  o r e s  

a t  th e  n lom an m i l l  b y  th e  c o u r t e s y  o f  n r .  G eorge 3 .  P in n e y ,  who was 

o f f e r i n g  u s  th e  Klom an p r o p e r t y ,  in  D ecem b er i  a c c o m p a n ie d  m r. 

J o p l i n g  and C a p ta in  H ough i n  t h e i r  e x a m in a t io n  o f  th e  K en nedy and

Ileacham  m in e s  on  th e  Cuyuna H r a i a n d  a l s o  made an i n s p e c t i o n  o f

S e c t i o n  16
tiie  Lake S u p e r io r  I r o n  Company’ s  .lin e  a t  I sh p e m in g  f o r  th e  p u r p o se  

o f  l a y i n g  o u t  e x p l o r a t i o n s  t o  d e te r m in e  th e  am ount o f  o r e  on  o u r  

J u n c t io n  4 0 .  i  made s e v e r a l  e x a m in a t io n s  o f  la n d s  o f f e r e d  i n  M ar-
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q u e t t e ,  I r o n  and g o g e b ic  c o u n t i e s  d u r in g  th e  y e a r  and  a l s o  exam 

in e d  c e r t a i n  Company la n d s  t o  d e te r m in e  w h e th e r  i t  ws a d v is a b l e

to  s e l l  t i ie  s u r f a c e .  S in c e  O c to b e r  1 5 t h ,  when two o f  my a s s i s t 

a n t s  w ere l a i d  o f f ,  i  h a v : iver . p a r t i c u l a r  a t t e n t i o n  to  th e  

g e o lo g y  i n  th e  ITegaunee m in e and h ave  v i s i t e d  t h i s  m in s  e a c h  

m on th  and m apped th e  g e o l o g y .

n r .  R o c k w e ll  a s s i s t e d  w i t h  th e  u n d e r g r o u n d  g e o l o g i c a l  and  r o u t in e  

w ork i n  th e  g e o l o g i c a l  d e p a r tm e n t an d  l a t e  i n  m arch  l e f t  f o r  a  

s i x  w eek s v a c a t i o n ,  when he r e t u r n e d  e a r l y  i n  M ay, he e n t e r e d  

th e  E n g in e e r in g  d e p a r tm e n t . A f t e r  r e d u c in g  th e  f o r c e  i n  O c to b e r ,  

i t  becam e n e c e s s a r y  t o  h ave  some h e lp  i n  th e  g e o l o g i c a l  d e p a r tm e n t  

and n r .  R o c k w e ll  t h e r e f o r e  s p e n t  a b o u t  on e h a l f  o f  h i s  t im e  a s s i s t 

in g  me d u r in g  i.o v em b er  and D ecem b er .

th e  r o u t in e  and u n d e r g r o u n d  g e o l o g i c a l  w ork  i n  th e  d e p a r tm e n t u n t i l  

h e w as l a i d  o f f  w i t h  s e v e r a l  o t h e r  men on O c to b e r  1 5 t h .  in  h i s  

u n d er g ro u n d  w ork  ho g a v e  p a r t i c u l a r  a t t e n t i o n  to  th e  i ie g a u n e e ,

H aas .and L ake m in  s m d  p u t  th e  m aps and s e c t i o n s  i n  v e r y  good  

s h a p e .  D u r in g  J u l y  he made a  g e o l o g i c a l  s u r v e y  o f  th e  o ld  D e x t e r  

m in e ,  w h ic h  h a d  j u s t  b e e n  u n w a te r e d , and p r e p a r e d  a  s e t  o f  g e o lo  ; i -  

C al m a p s. He a l s o  s p e n t  s e v e r a l  d a y s  p l a c i n g  w e d g e s  i n  th e  A th en s  

u n io n  h o le  D o .1 2 ,  w h ic h  h ad  to  be d e f l e c t e d  i n  a  c e r t a i n  d i r e c t i o n  

to  s t r i k e  th e  o r e ,  an d  d u r in g  th e  stunner s p e n t  c o n s id e r a b le  t i n e  

on  g e o l o g i c a l  f i e l d  w ork  in  th e  v i c i n i t y  o f  I s h p e u in g  and IT egau nee.

g e o r g o  II. B u r to n . H r . B u r to n  c o n t in u e d  i n  c h a r g e  o f  o u r  

d r i l l i n g  i n  A i t k i n  C o u n ty , M in n e s o ta ,  u n t i l  t h i s  w ork  w as c o m p le te d  

l a t e  in  J u n e .  He th e n  to o k  a  two w eek s v a c a t io n  an d  a f t e r  he r e 

tu r n e d  a s s i s t e d  i n  th e  g e n e r a l  w ork  o f  th e  d e p a r tm e n t a t  I sh p e m in g  

u n t i l  he w as l a i d  o f f  w i t h  s e v e r a l  o t h e r  men on  O c to b e r  2 0 t h .  He 

w as r e t a i n e d  f i v e  d a y s lo n g e r  th a n  th e  o t h e r s  s i n c e  h e  h ad  n o t  com

p l e t e d  p l o t e i n g  th e  g e o lo  i c a l  f i e l d  w ork  w h ic h  h e d id  d u r in g  th e  

summer in  th e  v i c i n i t y  o f  H ogaunee and  I s h p e m in g . M r. 3 u r to n  k e p t  

JHOLOglGAL DEPAR3.I2I7T.

? .  g .  R o c k w e l l .  D u r in g  J a n u a r y , F e b r u a r y  and M arch ,

R. R . F reo n -m , J r .  D u r in g  1 9 1 4 , : ; r .  Freem an a s s i s t e d  in



th e  u n d er g ro u n d  g e o l o g i c a l  w ork  u p  to  d a te  in  th e  S a l i s b u r y  n in e  

and i n  th e  n i n e s  o f  th e  f o r t h  Lake and Gwinn d i s t r i c t s .

~ u st -f ^ f u h s .  H r . A fu h s  c o n t in u e d  w i t h  u s  a s  d r a ft sm a n  

d u r in g  th e  y e a r  and in  a d d i t i o n  to  h i s  r e g u la r  w ork  h a s  a t  t im e s  

h e lp e d  o u t  i n  c o l l e c t i n g  and  l a b e l i n g  c o r e  d u r in g  th e  a b se n c e  o f  

H a rry  B e n n e t . and  E r n e s t  . . l i e n .

S m o s t  ^ l l a n .  D u r in g  J a n u a r y  and F e b r u a r y , m o st o f  

H r. . . l i e n ’ s t i n e  was s p e n t  v i s i t i n g  e x p l o r a t i o n s  o f  o t h o r  co m p a n ies  

on th e  H ic h ig a n  ir o n  r a n g e s  and i n  t e s t i n g  d r i l l  h o l e s  and a s s i s t i n g  

i n  th e  p l a c i n g  o f  w ed g es i n  A th e n s  u n io n  h o le  1. o . 1 2 . B e g in n in g  

e a r l y  in  M arch , H r . A l l e n  c o l l e c t e d  th e  c o r e  from  o u r  e x p l o r a t i o n s  

i n  th e  f o r t h  L ake d i s t r i c t ,  s t i l l  s p e n d in g  a  fe w  d a y s  now and th e n  

in  v i s i t i n  ;  th e  e x p l o r a t i o n s  o f  o t h e r  c o m p a n ie s . The .mount o f  

diam ond d r i l l i n g  in  th e  Lake S u p e r io r  d i s t r i c t  d im in is h e d  s o  r a p id ly  

t h a t  in  th e  f a l l  he h a r d ly  h a d  e n o u g h  w ork  to  k e e p  him  b u s y  and when  

H arry  B e n n e t t  w as l a i d  o f f  w i t h  o t h o r  men on O c to b e r  1 5 t h ,  H r . . j . l l e n  

to o k  c h a r g e  o f  th e  w ork i n  th e  c o r e  room o f  l a b e l i n g  aid f i l i n g  

c o r e  and s l u d g e ,  i n  a d d i t i o n  to  h i s  o t h e r  w o r k .

H arry  B e n n e t t .  H r . B e n n e t t  c o n t in u e d  l a b e l i n g  and f i l i n g  

c o r e  and s lu d g e  sa m p le s  i n  th e  c o r e  room u n t i l  he w as l a i d  o f f  on  

O c to b e r  1 5 t h .

SURFACE G-SOLOGICAL SUHVSYS.

The o n ly  s u r f a c e  g e o l o g i c a l  w ork  done d u r in g  th e  y e a r  was 

th e  w ork  b y  M e s s r s .  Freem an and B u r to n  i n  th e  v i c i n i t y  o f  ish p e m in g  

an d  U e g a u n e e . T hey h ad  no a s s i s t a n t s  and s i n c e  t h e y  w orked  a t  i t  

i n t e r m i t t e n t l y  when th e  w e a th e r  w as f a v o r a b le  and t h e i r  o t h e r  work  

p e r m it t e d ,  no a t te m p t  was made t o  k e e p  a c c o u n t  o f  th e  c o s t ,  w h ic h  

w as in c lu d e d  in  th e  g e n e r a l  e x p e n s e s  o f  tire G e o l o g i c a l  d e p a r tm e n t .

T h is  f i e l d  w ork i n  th e  I sh p e m in g  raid I.'egaunee d i s t r i c t  

i s  f o l l o w i n g  th e  n e w s  s e t  o f  maps on a  1" e q u a ls  50* s c a l e  w h ic h  

i s  b e in g  made b y  th e  E n g in e e r in g  d e p a r tm e n t ,  sh o w in g  th e  c u l t u r e ,

GEOLOGICAL D3 PARTLEHT.

487



o u tc r o p s  and c o n to t ir s  a t  f i v e  f o o t  i n t e r v a l .  A t  th e  end  o f  th e  

y e a r  th e  e n g in e e r s  h ad  p r a c t i c a l l y  c o m p le te d  n a p p in g  i n  t h i s  way

S e c t io n s  1 ,  2 ,  3 ,  4  and th e  l .o r t h  h a l f  o f  S e c t i o n  9 ,  4 7 -2 7 , and
in

s i x  f o r t i e s  i n  th e  S o u th  h a l f  o f  S e c t io n  6 a id . th e  f o r t h  h a l f  

o f  S e c t io n  7 ,  4 7 - 2 6 .  Of t h i s  a r e a ,  we have c o m p le te d  t r a c i n g s  

o f  th e  e n g in e e r s  n a p s  s h o w in g  in  a d d i t io n  th e  g e o lo g y  on th e  l .o r t h  

h a l f  o f  S e c t i o n  1 ,  S e c t io n  2 ,  S e c t io n  3 ,  2 i s t  h a l f  o f  S e c t i o n  4 ,  

and t h  S o u th  h a l f  o f  th e  n o r t h w e s t  q u a r t e r  o f  S e c t io n  4 ,  4 7 - 2 7 .

'7e a l s o  h ave a  n a p  sh o w in g  th e  c u l t u r e  and g e o lo g y  on a  200* s c a l e  

o f  th e  S o u th  h a l f  o f  S e c t io n  1 ,  4 7 -2 7  and t r a c i n g s  sh o w in g  th e  

c u l t u r e  and g e o lo g y  on a  5 0 '  s c a l e  o f  th e S o u th w e s t  q u a r t e r  o f  th e  

IT orth w est q u a r t e r  o f  S e c t io n  1 5 , 4 7 - 2 7 ,  th e  S o u th w e s t  q u a r t e r  o f  

th e  S o u th w e s t  q u a r t e r  o f  S e c t io n  6 ,  4 7 -2 6  and th e  n o r th w e s t  q u a r t e r  

o f  th e  n o r th w e s t  q u a r t e r  o f  S e c t i o n  7 ,  4 7 - 2 6 .  Phe g e o l o g i c  1  w ork  

had n e a r ly  c a u g h t up t o  th e  e n g in e e r in g  a t  th e  end  o f  th e  summer 

b u t b y  n e x t  y e a r  t h e r e  w i l l  b e  a  c o n s id e r a b le  a d d i t i o n a l  a r e a  

m apped and re id y  f o r  g e o l o g i c a l  w o rk . T h is ca n n o t be done u n t i l  

we a r e  a b le  to  en g a g e  m ore men i n  th e  d e p a r tm e n t.

b u r y , L a k e , L lo y d , I l o r r i s ,  C h a se , H a a s , l le g a u n e e , S te p h e n so n  and  

Gwinn n in o s  w ere k e p t  u p  to  d a te  b y  m em bers o f  t h i s  d e p a r tm e n t and  

th e  g e o l o g i c a l  maps o f  th e  C l i f f s  S h a f t  n in e  w ere p o s t e d  b y  H r. 

H an st o f  th e  E n g in e e r in g  d e p a r tm e n t . "J o  a l s o  k e p t  a  r e c o r d  o f  th e  

g e o lo g y  i n  th e  s h a f t s  w h ic h  are  b e in g  su n k  a t  th e  M ackinaw  and  

G ardner n in e s  and p r e p a r e  ' a  s e t  o f  g e o l o g i c a l  maps o f  th e  o ld  

D e x te r  m in e .

CL I ?I?S SIL13T H U E .

H r. H v .n st, a s s i s t e d  b y  H r. H enry M o u lto n , who now h a s  

ch a rg e  o f  s u r v e y in g  th e  C l i f f s  S h a f t  m in e , h a s  k e p t  th e  g e o l o g i c a l

GEOLOGICAL DEPAhPHHllP.

UI.LJHGHOUID GEOLOGICAL T05K.

Phe u n d er g ro u n d  g e o l o g i c a l  maps and s e c t i o n s  o f  th e  S a l i s -



w ork up to  d a te  and h a s  th e  g e o l o g i c a l  maps and c r o s s - s e c t i o n s  

in  good  s h a p e . How t h a t  H r . H a n st h a s  ch a rg e  o f  th e  e n g in e e r in g  

a t  th e  A th e n s  m in e , h e i s  n o t  a b le  to  p o s t  th e  g e o lo g y  a t  th e  

C l i f f's S h a f t  so  o f t e n ,  h u t  s i n c e  th e  w o r k in g s  in  th e  h a rd  o r e  

m in e s  s t a y  o p e n , I b e l i e v e  t h a t  i t  w i l l  s t i l l  he s a t i s f a c t o r y  

to  h ave him  c o n t in u e  w i t h  th e  g e o lo g y .

h r .  Freem an k e p t  th e  g e o l o g i c a l  w ork in  t h i s  n in e  up  

.0 d a te  u n t i l  h e l e f t  i n  O c to b e r . S in c e  t h e n ,  H r. L a C r c ix , who 

h as c h a rg e  o f  th e  e n g in e e r in g  work in  t h a t  m in e , h a s  done th e  

g e o lo g y  in  c o n n e c t io n  w i t h  h i s  m o n th ly  s u r v e y .  P h is  a rra n g em en t  

i s  n o t  e n t i r e l y  s a t i s f a c t o r y  s in c e  no r e c o r d  o f  th e  o r i g i n a l  

g e o l o g i c a l  n o t e s  i s  k e p t  i n  a c c e s s i b l e  f o m  b u t i t  seem ed  that 

t o  b e th e  o n ly  w ay to  g e t  th e  w ork d o n e .

SALISBURY HI! 3 .

H r. Freem an k e p t  th e  g e o l o g i c a l  w ork  i n  t h i s  m ine up to  

d a t e  u n t i l  H r. B u rto n  r e tu r n e d  from  l l in n e s o t a .  H r. B u r to n  th e n  

to o k  c h a r g e  o f  t h i s  and c o n t in u e d  i t  u n t i l  th e  m in e was c lo s e d  

a b o u t O c to b e r  1 s t .  S in c e  t h a t  t i n e  n o t h in g  h a s  b een  done a t  th e  

S a l i s b u r y  e x c e p t  d r i v i n g  a  d r i f t  tow ard s th e  ore w h ic h  was fou n d  

by d r i l l i n g  f u r t h e r  S o u t h  d u r in g  th e  y e a r  and I  h ave n o t  c o n s id e r e d  

i t  n e c e s s a r y  to  ex a m in e Hoe g e o lo g y  i n  t h i s  d r i f t  e v e r y  m on th . 

HOHI-IS, LLOYD & 0H1SH H U E S .

T hese m in e s  h ave  b een  w orked c o n t in u o u s ly  d u r in g  th e  

y e a r .  H r. Freem an k e p t  th e  g e o l o g i c a l  maps and s e c t i o n s  up to  

d a te  u n t i l  H r. B u rto n  r e tu r n e d  from  M in n e s o ta .  A f t e r  t h a t  H r. 

B u rton  to o k  charge u n t i l  he l e f t  i n  O c to b e r  and s i n c e  th e n  H r. 

R o c k w e ll h a s  ta k e n  n o t e s  on th e  g e o lo g y  in  c o n n e c t io n  w i t h  h i s  

r e g u la r  m o n th ly  e n g in e e r in g  s u r v e y .
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H r . Freem an d id  th e  g e o lo g y  i n  t h i s  n in e  u n t i l  i t  was 

c l o s e d  down O c to b e r  1 s t .  The n a p s  an d  s e c t i o n s  a re  i n  good  s h a p e .

: nun.

r .  F reen an  d id  th e  g e o lo g y  in  t h i s  n in e  u n t i l  h e l e f t  

in  O c to b e r  and s i n c e  th e n  I  h ave k e p t  th e  w ork  u p  to  d a t e .

juimI district nuns.

H r. F reen a n  k e p t  th e  g e o lo g y  up to  d a te  i n  th e  S te p h e n s o n  

and Gwinn n in e s  u n t i l  H r. B u r to n  r e tu r n e d  fr o n  U in n e s o t a .  H r. B u r to n  

th e n  d id  th e  w ork u n t i l  h e l e f t  i n  O c to b e r .  H r . R o c k w e ll b r o u g h t  

th e  g e o lo g y  up t o  d a te  d u r in g  D ecem b er. The A u s t in  and P r in c e t o n  

n in e s  w ere n o t  w orked  d u r in g  th e  y e a r  b u t  c o n s id e r a b le  w ork was done  

a t  th e  S te p h e n so n  and Gwinn n in e s  an d  a t  th e  G ardner and U ack in aw  

s h a f t s .  The G ardner an d  U a ck in a w  s h a f t s  w ere s to p p e d  on  O c to b e r  

1 s t .  T/ork in  th e  S te p h e n so n  and Gwinn m in e s  was c o n t in u in g  a t  

th e  en d  o f  th e  y e a r .

JBX'HR HIGH.

D u r in g  J u l y ,  H r. Freem an and I  made a  g e o l o g i c a l  s u r v e y  

o f  th e  o ld  D e x t e r  n i n e ,  w h ic h  h ad  j u s t  b e e n  u n w a te r e d  f o r  th e  p u r 

p o se  o f  e x p l o r a t i o n s ,  and  H r. Freeman, p r e p a r e d  a  s e t  o f  g e o l o g i c a l  

n a p s .

HXdhOR^TIOnS.

D u r in g  th e  y e a r  we c o n t in u e d  d iam ond d r i l l  e x p l o r a t i o n s  

i n  th e  I s h p e m in g , H eg a u n e e , P o r t h  L a k e , I r o n  R iv e r ,  C r y s t a l  F i l l s  

and . - i i t k in  C ou nty  d i s t r i c t s  and in  th e  C l i f f s  S h a f t ,  K o r r is  and  

Chase n i n e s .  D r i l l i n g  was a l s o  b egu n  i n  th e  D e x t e r  m in e .

D u r in g  th e  y e a r  we to o k  a n  o p t io n  f r o n  th e  Lake S u p e r io r  

Land Company on  th e  I'p  o f  th e  Sp- o f  S e c t i o n  3 , 4 7 -2 3  i n  th e  ITorth  

Lake d i s t r i c t .  .G ariy in  J a n u a r y  a  l e a s e  was e x e c u t e d  o n  w h a t was 

th e  H e e ly  o p t io n  on S e c t io n  1 2 , 4 2 -3 3  i n  th e  C r y s t a l  F a l l s  d i s t r i c t .
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On Ju ly  1 s t  a lea se  was executed on two f o r t ie s  o f  our Sp ies

o p t io n  on S e c t io n  2 4 ,  4 3 - 3 5 ,  n a m e ly , th e  H g o f  th o  I T S h e

r e m a in d e r  o f  th e  S p ie s  la n d s  a r e  s t i l l  h e ld  u n d e r  o p t i o n ,  e x 

c e p t  th e  D r o z d o w sk i i n t e r e s t  i n  th e  o f  th e  13-a , w h ic h  e x 

p ir e d  D ecem b er 1 3 t h .

7/e r e l in q u i s h e d  th e  S e a g e r - S m it h  o p t i o n  o n  O c to b e r

7 t h ,  th e  G a lv e r le y - 6  h e ld e n  o p t io n s  o n  F e b r u a r y  1 4 t h  and th e

M m o e r ly  o p t io n  e x p ir e d  J a n u a r y  1 s t ,  1 9 1 5 .

I I A R Q U B T F S  a  A IT 5 2 .

The f o u r t h  h o le  S o u th  o f  th e  S a l i s b u r y  m in e in  th e  b a s in  

o f  i r o n  fo r m a t io n  in  th e  S o u th w e s t  q u a r t e r  e n c o u n te r e d  1 1 2 ’ o f  f i r s t  

c l a s s  o r e  t o g e t h e r  w i t h  5 ’ o f  l e a n  o re  and 7 ’ o f  s e c o n d  c l a s s  o r e .  

O n ly  1 0 ' o f  th e  o r e  was 3 e s s e n e r  b u t  th e  a v e r a g e  w as o v e r  60;3 i r o n .  

Two m ore m o le s  w ore d r i l l e d  in  an a t t e m p t  to  f i n d  a n  e x t e n s io n  o f  

t h i s  o re  b u t  w ere u n s u c c e s s f u l .  I t  w as a  d is a p p o in tm e n t  n o t  to  be 

a b le  to  f o l l o w  up th e  o r e ,  b u t  c o n s i d e r i n g  t h a t  we fo u n d  i f  i n  two  

h o l e s ,  th e  f i n d  m ay be o f  im p o r ta n c e  and a  d r i f t  i s  b e in  • d r iv e n  

e v e r  from  th e  S a l i s b u r y  m in e to  i n t e r s e c t  th e  o r e  fo u n d  b y  d r i l l i n g .  

C o n s id e r a b le  t r o u b le  and d e l a y  w ere  e x p e r ie n c e d  w i t h  c a v in g  grou n d  

in  d r i l l i n g  s o  t h a t  th e  w ork p r o v e d  v e r y  e x p e n s iv e  ?„n& i t  w as d e c id e d  

t h a t  i t  w o u ld  be b e t t e r  to  d r i f t  o v e r  and  d e v e lo p  th e  o r e  b y  u n d e r 

grou n d  w ork .

In  .1 1 , 1 8 4 ’ o f  star , .p ip in ' ;  and 1137* o f  d r i l l i n g  w ere

done or. t h i s  s e c t i o n  d u r in g  th e  y e a r ,  m .k in g  a  t o t a l  o f  1 3 7 1 ’ .

T h is d r i l l i n g  w as done u n d e r  H r . B a t o n ’ s  s u p e r in t e n d e n c e  and I  h a v e

f i g u r e s  a s  to  th e  c o s t .
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SEAG3H-S1HTH OPTIOi:

a .t th e  b e g in n in g  o f  1 9 1 4 , we w ere d r i l l i n g  a  d eep  h o le  

n e a r  th e  S o u t h e a s t  c o m e r  o f  t h i s  o p t io n  to  t e s t  th e  d e e p  "basin  

on  th e  n o r t h  s i d e  o f  th e  g r e a t  B a s t - J e s t  f a u l t  w h ic h  i s  su p p o se d  

to  bound th e  U a r q u e t t e  Range on th e  S o u t h  s i d e  a t  t h i s  p o i n t .  T h is  

h o le  w as d r i l l e d  to  a  d e p th  o f  2 6 5 9 ' .  The g r e a t e r  p a r t  o f  th e  h o le  

w as in  m a g n e t it e  s i d e  r i t e  s c h i s t ,  w h ic h  w as so  u n f a v o r a b le  f o r  a n y  

c o n c e n t r a t io n  o f  r i c h  o re  t h a t  i t  w as d e c id e d  n o t  w o r th  w h i le  to  

c o n t in u e  th e  h o le  to  th e  f o o t w a l l  s l a t e .  The s lu d g e  sa m p le s  from  

th e  l a s t  50* o r  so  o f  d r i l l i n g  w ere a l l  l e a n  and s e c o n d  c l a s s  o r e  

b u t th e  c o r e  w as a l l  u n d e r  45 , > and  th e  t r u e  a n a l y s i s  i s  p r o b a b ly  

n o t  a s  f a v o r a b le  a s  th e  s lu d g e  w o u ld  i n d i c a t e .  B e c a u se  o f  th e  

c h a r a c t e r  o f  th e  m a t e r i a l ,  t h i n  seam s o f  r i c h  m a g n e t it e  b e in g  b an d ed  

w i t h  c h e r t  and s i d e  r i t e ,  i t  i s  p o s s i b l e  t h a t  m ore o f  th e  r i c h  m ag

n e t i t e  seam s th a n  o f  th e  l e a n e r  m a t e r i a l  came up  w i t h  th e  s l u d g e .

Two s h o r t  h o le s  w ere d r i l l e d  f u r t h e r  l .o r t h  i n  th e  hope o f  f i n d i n g  

h a rd  o re  c l o s e  to  s u r f a c e  b u t  w ere u n s u c c e s s f u l .  « n  e x a m in a t io n  

o f  th e  o t h e r  f o r t y  h o ld  u n d e r  o p t io n  sh ow ed  t h a t  i t  w as n o t  w o r th  

e x p l o r i n g  and th e  o p t io n  w as th e n  r e l i n q u i s h e d .  The r e s u l t s  o f  

t h i s  e x p l o r a t i o n  w ere d i s a p p o i n t i n g ,  n o t  o n ly  a s  r e g a r d s  th e  la n d  

u n d e r  o p t i o n ,  b u t a l s o  a s  r e g a r d s  th e  a d j a c e n t  la n d s  owned b y  th e  

C l a v e l a n d - C l i f f s  I r o n  Company.

D u r in g  th e  y e a r ,  1 2 5 ' o f  s t a n d p ip in g  and 2 0 1 9 ' o f  d r i l l i n g  

w ere done on t h i s  o p t i o n ,  o f  w h ic h  2 5 1 ’ w ere i n  d o u b t f u l  l e a n  o r e  

and  7 0 ’ in  d o u b t f u l  s e c o n d  c l a s s  o r e .  The c o s t  o f  a n a l y s e s ,  e n g 

in e e r in g  and g e n e r a l  e x p e n s e s  am ou n ted  to  ^ 1 4 0 .7 1  d u r in g  th e  y e a r  

and th e  c o n t r a c t  p r i c e  f o r  d r i l l i n g  th e  2144*  w as p 7 6 0 7 .7 0 ,  o r  an  

a v e r a g e  o f  p 3 .5 5  p e r  f o o t .  The t o t a l  c o s t  o f  th e  e x p l o r a t i o n ,  i n 

c lu d in g  d r i l l i n g  in  1 9 1 3 , w as ,> 1 0 ,0 6 4 .3 3  f o r  2 3 3 0 * , o r  an a v e r a g e  

o f  p 3 .4 9  p e r  f o o t ,  in c l u d i n g  e n g i n e e r in g ,  a n a l y s e s ,  e t c .

buotio:: 19, 47- 27 , 3.1 of :.b . ,
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c l if f s  s i^ f i  i x a .

D r i l l i n g  a t  th e  C l i f f s  S h a f t  m in e c o n t in u e d  u n d e r  th e  

ch a rg e  o f  S u p e r in t e n d e n t  D r.ton and  u n d e r  th e  d i r e c t i o n  o f  jar. S m yth . 

D r i l l i n g  w as d i s c o n t in u e d  from  H ay t o  h o v e n b e r  i n c l u s i v e  s i n c e  th e  

d r i l l  h ad  to  be u s e d  i n  th e  l l o r r i s  an d  D e x t e r  m in e s .  The d r i l l  w as 

r e tu r n e d  to  C l i f f s  S h  f t  e a r l y  in  D ecem b er, h o w e v e r , and im m e d ia te ly  

s t a r t e d  on  a  p rogram  o f  e x p l o r a t i o n  on th e  9 t h  l e v e l .

m  a l l ,  1 2 7 3 ' o f  d r i l l i n g  w e re  d o n e , o f  w h ich  313g* w ere  

in  f i r s t  c l a s s  o r e ,  173-g’ in  s e c o n d  c l a s s  o r e  and  5 7 ' i . .  l e a n  o r e .  

jl h ave  no f i g u r e s  on th e  c o s t  o f  t h i s  w o r k .

The l o c a t i o n s  and  r e a s o n s  o f  d r i l l i n g  t h e s e  h o le s  h a v e  

b een  g iver , in  f u l l  in  my m o n th ly  r e p o r t s  end  i  presu m e i t ' ,  i ia td n  

w i l l  d i s c u s s  th e n  in  h i s  annua. 1 r e p o r t .

::o5 -d L^h. s is z iio j .

-CdlO.. 2 , 4 7 —23,'7;'r- Q? Ih/j- d Lhn 0 ?  S7fc.ir.,IL .;h0h O ePICh.

D u r in g  th e  y e a r  th e  h a rd  o r e  c o n t a c t  r u n n in g  h a s t  and 7 /e s t  

a c r o s s  th e  I. o r  t h e m  p a r t  o f  t h i s  o p t io n  was t e s t e d  b y  s i x  i n c l i n e d  

h o le s  and a  s e v e n t h  i n c l i n e d  h o le  was b e in g  d r i l l e d  in  s l a t e  a t  a  

d e p th  o f  2 6 2 ' a t  th e  en d  o f  th e  y e a r .  H o le  P o .5 9 ,  1 0 0 ' h a s t  o f  th e  

V /est b o u n d a ry , e n c o u n te r e d  a  l i t t l e  o r e ,  and h o le  h o . 6 5 ,  on th e  7 e s t  

l i n e ,  fo u n d  w h at i s  p r o b a b ly  an e x t e n s io n  o f  th e  sam e o r e .  h o le s  

D o s .62  and 6 4 , to  th e  h a s t ,  c o u ld  n o t  f i n d  any e x t e n s i o n ,  h o w e v e r ,  

and h o le  h o . 66  fo u n d  no e x t e n s io n  i n  d e p t h ,  h o . . 66  w as f i n i s h e d  

i n  h u g u s t  and no d r i l l i n g  was d one on  th e  o p t io n  u n t i l  D e cem b e r , 

when h o le  h o . 70  w as s t a r t e d  c l o s e  to  h o . 6 6 .  h o . 66  d e f l e c t e d  c o n 

s i d e r a b l y  t o  th e  ' l e s t  and h o . 70 w as s t a r t e d  d e f l e c t i n g  a  l i t t l e  

to  th e  h a s t  so  a s  to  b e c e r t a i n  t h a t  we w o u ld  n o t  m is s  a n y  e x t e n 

s i o n  o f  th e  o r e  i n  d e p t h .  O n ly  17* o f  o r e  o r  s e c o n d  c l a s s  o r e  

w ere  e n c o u n te r e d  i n  e a c h  o f  h o le s  h o s .5 9  and 65 and t i l l s  t h i c k n e s s  

was p r o b a b ly  n o t  a t  r i g h t  a n g le s  t o  th e  d ip  o f  alia o r e .  T h e  t r u e  

t h i c k n e s s  o f  th e  Io n s  i s  t h e r e f o r e  s m a l l .

OhOLOGIChl l.h P A R h h h C .
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Ill a l l ,  1247' o f  stand-piping and 1186* o f  d r i l l in g  wore

done on t h i s  o p t io n  d u r in g  th e  y e a r ,  o f  w h ic h  26* w ere  i n  f i r s t  

c l a s s  B essem er  o r e  and 3 '  i n  s e c o n d  c l a s s  o r e .  O f t h i s  t o t  1 o f  

2 4 3 3 * , 1 3 5 9 ’ was in  u n io n  h o le s  .1 t h  th e  Lake S u p e r io r  Land Com

p a n y  o p t io n  on th e  v /e s t  l i n e  o f  th e  p r o p e r t y .  The t o t a l  d r i l l i n g

In  F eb ru a ry  we s t a r t e d  a  s e r i e s  o f  d r i l l  h o le s  to  t e s t  

th e  c o n t i n u i t y  o f  th e  o r e  b o d y  fo u n d  b y  d r i l l i n g  s e v e r a l  y e a r s  ago

L lo y d  m in es  w ere o p en ed  u p  we s u p p o se d  t h a t  th e  d r i l l i n g  o n  th e  

B a rn es i  H eclcer l e a s e  was s u f f i c i e n t  to  show  t h a t  th e r e  was a  l a r g e  

and c o n t in u o u s  body o f  o re  w orth, d e v e l o p i n g ,  The r e s u l t s  i n  th e

v e r y  a p t  t o  be bun ch y and  t h a t  th e  d r i l l  h o le s  o f t e n  f o l l o w  seam s  

o f  r ie ix  o r e  b e tw e e n  b ands o f  j a s p e r .  77e t h e r e f o r e  w ere n o t  c e r t a i n  

w h e th e r  i t  'would p a y  to  op en  up t h i s  o r e  7 /e s t  o f  th e  1 .1® an d  d e 

c id e d  to  d i i  11 a d d i t i o n a l  h o le s  to  d e te r m in e  m ore d e f i n i t e l y  th e  

s i z e  o f  th e  o re  b o d y , . i t  th e  en d  o f  th e  y e a r  we h ad  c o m p le te d  

fo u r  h o le s  and w ere d r i l l i n g  two m o r e . The r e s u l t s  o f  t h i s  v/ork  

•were v e r y  d i s a p p o in t in g  s i n c e  n on e o f  t h o s e  h o le s  e n c o u n te r e d  an y  

c o n s id e r a b le  q u a n t i t y  o f  o re  s u c h  a s  w as fo u n d  i n  o ld  h o le s  f o s .

2 5 ,  43  and 5 1 .  The d r i l l i n g  sh ow s t h a t  t h e s e  o ld  h o le s  m u st h ave  

b een  i n  b u n ch es o r  seam s o f  o r e  an d  th e  re m a rk a b le  p a r t  o f  i t  i s  

tin  i t  th e s e  f i r s t  h o l e s  d r i l l e d  a l l  show ed s u c h  good  o re  t h a t  we 

th o u g h t th e r e  w as a c o n t in u o u s  o r .  b o d y . T h is  i s  e x a c t l y  th e  

sa n e  c o n d it io n  a s  a t  th e  M o r r is  m in e , e x c e p t  t h a t  a t  th e  M o rr is  

th e r e  w ere no c h e c k  h o le s  d r i l l e d  and  we su p p o se d  wo h ad  a la r g e  

r u f  c o n t in u o u s  o re  b o d y  u n t i l  u n d e r g r o u n d  w ork  was b e g a n . There  

i s  s t i l l  a  ch an ce  t h a t  t h i s  o r e  7 /e s t  c f  f o r t h  Lake i s  in  th e  form  

o f  ch im n eys ru n n in  down i n t o  a  c o n t in u o u s  b od y  o f  o re  i n  d e p th  

and Mr. Sm yth h as recom m ended t h a t  t h i s  p o s s i b i l i t y  be t e s t e d  b y

on th e  P e t e r s o n  o p t i o n  f o r  th e  y e a r  was t h e r e f o r e  1 7 5 3 g ’ .  The 

c o s t  w as .^ 5 7 3 0 .7 5 , o r  an a v e r a g e  o f  7 3 .2 7  p e r  f o o t .



d eep  d r i l l i n g  b e f o r e  r e l i n q u i s h i n g  th e  l e a s e .

T here w ere 1 0 9 3 ' o f  s t a n d p ip in g  an d  3 4 8 3 ’ o f  d r i l l i n g  

done on t h i s  l e a s e  d u r in g  th e  y e a r ,  o f  w h ic h  1 0 5 '  w ere  i n  f i r s t  

c l a s s  o r e ,  3 3 5 ’ i n  s e c o n d  c l a s s  o r o  an d  3 2 0 '  i n  l e a n  o r e .  A l 

th o u g h  c o n s id e r a b le  o r e  and s e c o n d  c l a s s  o r e  w as e n c o u n t e r e d ,  

th e  m a t e r i a l  w as so  m ix ed  w i t h  l e a n  o r e - an d  j a s p e r  t h a t  i t  w o u ld  

be d i f f i c u l t  to  m in e .  The c o s t  o f  t h i s  w ork  was .„ ;2 6 ,6 9 1 .3 3 , o r  

, ) 5 .8 3  p e r  f o o t .  The c o s t  p e r  f o o t  h a s  b e e n  e x t r e m e ly  h ig h  b e 

c a u s e  o f  th e  l a r g e  am ount o f  r e a m in g  and c e m e n t in g  n e c e s s a r y .

The j a s p e r  in  th e  v i c i n i t y  i s  h a rd  and  b a d ly  b ro k en  so  t h a t  

t r o u b le  w i t h  c a v in g  grou n d  w as e n c o u n te r e d  in  p r a c t i c a l l y  e v e r y  

h o le  and m o s t  o f  them  had to  be ream ed f o r  th e  g r e a t e r  p a r t  o f  

t h e i r  d e p t h .  The l a s t  h o l e ,  IT o .69 , w as s t a r t e d  w i t h  a  l a r g e  

b i t  so  t h a t  c a s i n g  cou n d  be p u t  i n  w it h o u t  r e a m in g .

SaOTIOi: 3 ,  4 7 - 2 8 ,  1 1 1 -. QHhSB 111111 SUPJAGU.

In  A u g u s t  two d r i l l s  wo re  s t a r t e d  s t a n d p ip in g  7 /e s t  and  

S o u th  o f  th e  C hase m in e to  l o c a t e  th e  q u a r t z i t e - j a s p e r  c o n t a c t  

w it h  t i ie  p u r p o se  o f  l a t e r  t e s t i n g  i t  f o r  h a rd  o r e .  The C hase  

m in e i s  s o  n e a r l y  e x h a u s te d  t h a t  i t  i s  c o n s id e r e d  im p o r ta n t  to  

t e s t  th e  r e m a in d e r  o f  th e  grou n d  u n d e r  l e a s e  on S e c t i o n  3 a t  o n c e  

so  t h a t  i f  n o t h in g  o f  v a lu e  i s  fo u n d  th e  l e a s e  ca n  bo r e l in q u i s h e d  

when th e  C hase m in e  i s  a b a n d o n ed . I f  o r e  i s  fo u n d  i t  m ig h t  b e so  

s i t u a t e d  t h a t  th e  Chase s h a f t  c o u ld  be u s e d  i n  m in in g  i t .

S e v e n  s t a n d p ip e s  w ere su n k  to  l o c a t e  th e  c o n t a c t ,  t h r e e  

h o le s  w ere d r i l l e d  t o  t o s t  f o r  h a rd  o r e  and  a n o t h e r  h o le  was d r i l l 

in g  a t  th e  end  o f  th e  y e a r .  One h o l e ,  h o . 6 1 ,  e n c o u n te r e d  1 7 ’ o f  

B e sse m e r  o r e  a v e r a g in g  a b o u t  6 Op i r o n ,  .0 2 7 ,  j p h o s p h o r u s ,  an d  a d d i 

t i o n a l  h o le s  w i l l  b e  d r i l l e d  a lo n g  th e  s t r i k e  in  b o th  d i r e c t i o n s  

to  t r y  and f o l l o w  up  t h i s  o r e .  A t th e  en d  o f  th e  y e a r  th e  h a rd  

o re  c o n t a c t  had  b e e n  t e s t e d  p r a c t i c a l l y  th e  w h o le  w dy a c r o s s  th e  

q u a r t e r  s e c t i o n  and i t  o n ly  re m a in e d  to  t r y  and f o l l o w  up  t h i s  o r e  

in  h o le  I o . 6 1 .



There w ere  1 4 3 3 ' o f  s t a a d p ip in g  and 4 3 7 '  o f  d r i l l i n g  done  

d u r in g  th e  y e a r ,  o f  w h ic h  1 7 ' w as in  B essem er  o r e  and th e  r e s t  w as 

in  r o c k . The c o s t  o f  t h i s  1 9 2 0 ' o f  d r i l l i n g  was $ 4 4 9 6 .5 9 ,  o r  ,p 2 .3 4  

p e r  f o o t .

SBCTIOIT 5 .4 7 -2 8 .1 7 ^  OF S S U P D B I O h  LAIH? COLPhDY OPTIOIT.

In  Ju n e an  o p t io n  w as ta k e n  o n  t h e s e  la n d s  f r a n  th e  Lake  

S u p e r io r  Land Company and P . P .  Chase and 7 / i f e .  H o le s  T o s .6 5  and  

66  S e c t i o n  2 w ere  d r i l l e d  on th e  B a s t  l i n e  o f  t h i s  o p t i o n ,  b e in g  

u n io n  h o le s  w i t h  th e  P e t e r s o n  o p t io n ,  and h o le  I"o.70 S e c t i o n  2 ,  

a n o th e r  u n io n  h o l e ,  was d r i l l i n g  a t  th e  end  o f  th e  y e a r .  The f i r s t  

o f  t h e s e  h o le s  e n c o u n te r e d  1 7 ' o f  f i r s t  c l a s s  B e sse m e r  o r e ,  a v e r 

a g in g  a b o u t 62p  ir o n  and .0 2 8 ,j p h o sp h o r u s  b u t  th e  n e s t  I io le ,  i o . 6 6 , 

l o c a t e d  to  c u t  t h i s  o r e  a t  g r e a t e r  d e p t h ,  u n f o r t u n a t e l y  m is s e d  i t .  

The h o le  d r i l l i n g  a t  th e  end  o f  th e  y e a r  was a n o th e r  h o le  l o c a t e d  

to  s t r i k e  th e  c o n t in u a t io n  o f  t h i s  o r e  in  d e p th .

There w ere  6 5 0 ' o f  s t a n d p ip in g  and 709* o f  d r i l l i n g  d en e  

in  t h e s e  t h r e e  h o le s  on  th e  l i n e  b u t  o n ly  h a l f  o f  t h i s  w ork i s  

c'narged  t o  t h i s  o p t i o n ,  t h a t  i s ,  679-y’ • The c o s t  o f  t h i s  w ork  was 

, j l 9 4 8 .5 5 ,  o r  ^ 2 .8 7  p e r  f o o t .

:.:oii i s  i m s .

D u r in g  J a n u a r y  and F eb ru a ry  a  h o le  w as d r i l l e d  d ip p in g  

f o r t h  a t  th e  B a s t  en d  o f  th e  2nd l e v e l  t o  t e s t  f o r  an E a stw a rd  co n 

t in u a t io n  b e lo w  th e  l e v e l  o f  th e  m a in  o r e  b o d y . T h is  m ain  o r e  

body e x te n d s  S o u t h e a s t  on th e  2nd l e v e l  a s  f a r  a s  th e  f a u l t  w h ic h  

runs S o u th w e s t  from  th e  s h a f t  th r o u g h  th e  w o r k in g s  and i t  w as d e 

s i r e d  to  lo o k  f o r  an  e x t e n s io n  o f  t h i s  ore  b ody on  i t s  E a s t e r l y  

p i t c h  b eyon d  th e  f a u l t .  O n ly  3 5 ' o f  o ^  m ix ed  w i t h  lo a n  and  

se c o n d  c l a s s  ore  was e n c o u n te r e d  and s i n c e  t h i s  was lo w  i n  ir o n  

and h ig h  ir: p h o sp h o r u s  i t  was p r o b a b ly  th e  f o o t w a l l  b e l t  o f  o r e  

and n o t  th e  m ain  o re  b od y  f o r  w h ic h  we w ere l o o k in g .  I t  seem s  

p ro  bob l e  t h a t  th e  f a u l t  c u t s  o f f  th e  o ra  b ody a s  th e  f a u l t s  do 

a t  th e  o t h e r  o r e  b o d ie s  in  th e  l .o r t h  Lake d i s t r i c t .
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L a te  i n  A p r i l  a n o th e r  h o le  was s t a r t e d  a t  th e  T /est end  

o f  t i le  d r i f t  on th e  1 s t  l e v e l  and w as d r i l l e d  a b o u t IT. 60° V/. to  

t e s t  t h i s  grou n d  f o r  o re  and to  d e te r m in e  i f  th e r e  was a  s o f t e r  

b e l t  o f  fo r m a t io n  b e tw e e n  th e  d r i f t  and  th e  f o o t w a l l  in  w h ic h  th e  

d r i f t  c o u ld  bo d r iv e n  'J e s t  m ore c h e a p ly .  The h o le  was f i n i s h e d  

in  J u ly  a t  a  d e p th  o f  5 3 0 * . A zo n e  o f  e n r ic h e d  j a s p e r  c a r r y in g  

m in ed  b an d s o f  l e a n  and s e c o n d  c l a s s  o r e  was e n c o u n te r e d  b u t  no 

f i r s t  c l a s s  o r e .  I t  w as d e c id e d  n o t  to  d r i f t  T /est on t h i s  l e v e l  

and i t  d id  n o t  seem  w o r th  w h i le  t o  d r i l l  th e  h o le  d e e p e r  s i n c e  

i t  w ou ld  h ave b e e n  s e v e r a l  h u n d red  f e e t  f u r t h e r  t o  th e  f o o t w a l l .

There w ere 8 5 1 ’ d r i l l e d  in  t h e s e  tw o h o l e s ,  o f  w h ic h  

2 5 ' w ere i n  o r e ,  4 3 ’ in  s e c o n d  c l a s s  o re  and 1 6 7 ' in  l e a n  o r e .  

T h is work: was done a s  a  p a r t  o f  th e  d e v e lo p m e n t o f  th e  I lo r r i s  

m in e and I  h ave n o t  th e  f i g u r e s  o f  c o s t .

ci-u s l

y e a r  u n d e r  th e  s u p e r in t e n d e n c e  o f  h r .  d r a f f  and w i t h  th e  a d v ic e  

o f  t h i s  d e p a r tm e n t. L u r in g  J u ly  an d  A u g u st two h o le s  w ere  d r i l l 

ed  from  th e  7 /e s t  en d  o f  th e  3 rd  l e v e l  t o  d e te r m in e  i f  th e  o r e  

a b o re  on  th e  2nd l e v e l  e x t e n d e d  down to  th e  3 r d .  They fo u n d  no 

ore  and w ere v e r y  d is c o u r a g in g  a s  r e g a r d s  th e  f u t u r e  o f  th e  m in e .  

A f t e r  d r i l l i n g  t h e s e  two h o l e s  d e v e lo p m e n ts  on  th e  2nd l e v e l  made 

i t  seem  p o s s i b l e  t h a t  th e y  had b een  d r i l l e d  to o  much i n  a  n o r t h 

e r l y  d i r e c t i o n  and d u r in g  S ep tem b e r  a n o th e r  h o le  was t h e r e f o r e  

d r i l l e d  m ore T /e s t e r ly  from  th e  T /est end  o f  th e  d r i f t  on th e  3rd  

l e v e l .  T h is h o le  w as no n o n  s u c c e s s f u l  th a n  th e  o t h e r  two and  

th e  a t t e m p t  t o  f i n d  a n y  o r e  on th e  3rd  l e v e l  w as a b a n d o n ed .

o f  w h ic h  o n ly  1 0 ' w as i n  l e a n  o re  and th e  r e s t  i n  r o c k . I  h a v e  

no f i g u r e s  f o r  th e  c o s t  o f  th e  w ork .

A l i t t l e  d r i l l i n g  was d on e a t  th e  C hase m in e d u r in g  th e

T here w ere  4 4 0 '  o f  d r i l l i n g  done in  th o s e  t h r e e  h o l e s ,



lesesb?. n r

D a r in g  J u ly  th e  o l d  D e x t e r  n in e  was u n w a te r -d  f o r  th e  p u r

p o s e  o f  e x a m in a t io n  and e x p l o r a t i o n  and a  s e t  o f  g e o lo  ; i c a l  n a p s  was 

p r e p a r e d . D r i l l i n g  was s t a r t e d  i n  A u g u st and two d r i l l s  w ere  k e p t  

b u sy  p r a c t i c a l l y  a l l  th e  t i n e  f o r  th e  re m a in d e r  o f  th e  y e a r .  H iree  

h o le s  w ere d r i l l e d  in t o  th e  h a n g in g  on  th e  7 t h  l e v e l  b u t  th e  b a lm  ce  

o f  th e  e ig h t e e n  h o le s  d r i l l e d  w ere a l l  on  th e  8 t h  l e v e l .  P r a c t i c a l l y  

th e  o n ly  o r e  fo u n d  w as an e x t e n s io n  i n  d e p th  o f  th e  o r e  i n  th e  b o tto m  

o f  th e  two W e ste r n  s t o p e s  o n  th e  8 t h  l e v e l .  S e v e r a l  h o le s  w ere d r i l l 

ed  to  f o l l o w  th e  ore  b e lo w  th e  V /e s te m  s t o p e  and t h e s e  s u c c e e d e d  in  

t r a c i n g  i t  7 /e s t  on th e  d ip  f o r  n e a r l y  1 0 0 * . She c r o s . - s e c t i o n  o f  

th e  o re  w as so  s n a i l ,  h o w ev e r , t h a t  we c o u ld  n o t  e s t im a t e  s u f f i c i e n t  

to n n a g e  b e lo w  th e  8 t h  l e v e l  to  w a r r a n t  H r. G r a f f  i n  s i n k in g  th e  s h a f t  

anil d e v e lo p in g  th e  o r e .  Hie re seem ed  t c  b e no ch a n ce  o f  d e v e lo p in g  

an y m ore o r e  i n  t h e s e  s n a i l  o re  b o d ie s  and d u r in g  Novem ber a t t e n t i o n  

w as tu r n e d  to  p r o s p e c t in g  th e  'o m a t io n  in  d e p th . A c r o s s c u t  had  

p r e v i o u s l y  b een  d r iv e n  P e r t h  a b o u t 70* in t o  th e  h a n g in g  from  th e  

V /e s te m  s t o p e  on  th e  8 t h  l e v e l  i d  t h i s  made an a d v a n ta g e o u s  p o in t  

f o r  d r i l l i n g  to  t e s t  th e  p o s s i b i l i t y  i n  d e p th .  Pwo f a i r l y  d eep  

h o le s  w ere d r i l l e d ,  d ip p in g  IT orth , w h ic h  e n c o u n te r e d  no o r e  and h o le  

D o*3 ,  a  v e r t i c a l  h o le  a t  th e  ITorth en d  o f  th e  c r o s s c u t ,  w as s t i l l  

d r i l l i n g  a t  th e  end  o f  th e  y e a r .  I t  i s  in t e n d e d  t o  d r i l l  t i l l s  h o le  

to  t l ie  q u a r t z i t e - j a s p e r  c o n t a c t  w h ere th e  q u a r t z i t e  tu r n s  b a ck  a g a in  

on i t s  n o n a a l  d ip  to  th o  G outh  w i t h  h a rd  o r e  j a s p e r  b e n e a th  i t .

H iere  i s  a  p o s s i b i l i t y  t h a t  th e r e  may b e o r e  a t  t h i s  h o r iz o n .

v e r y  d is c o u r a g in g ,  e s p e c i a l l y  i n  v ie w  o f  th e  r a t h e r  o p t i m i s t i c  s t a t e 

m en ts c o n c e r n in g  th e  m ine made to  u s  b y  H r . B r a d t .  She o r e  was n o t  

v e r y  h ig h  in  i r o n  b u t  c o n t a in e d  en ou gh  m an gan ese so  t h a t  i t  w ou ld  

p r o b a b ly  be d e s i r a b l e  i f  t h e r e  w ere en o u g h  o f  i t .  A t th e  end o f  

th e  y e a r  i t  was p r a c t i c a l l y  c e r t a i n  t h a t  no o r e  w ou ld  be fo u n d

GEOLOGICAL DHPAHG3.HIT7.
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w o r th  ra in in g  and e x p lo r a t io n s  w i l l  b e  c o m p le te d  and th e  n in e  a l lo w 

ed  to  f i l l  w i t h  w a te r  e a r l y  i n  1 9 1 5 . Our e s t im a t e  i s  2 2 ,7 0 0  to n s  

o f  o r e  a v e r a g in g  5 4 .7 2 p  i r o n ,  2 .2 6 >  m an gan ese and .0 9 7 ' i, p h o sp h o r u s

d r ie d .  S h is  e s t im a t e  in c l u d e s  th e  e x t e n s io n  in  d e p th  o f  th e  two 

’.7o s t e r n  8 t o p e s  on th e  8 t h  l e v e l  and a l s o  th e  o r e  in  th e  b a ch  o f  

t h e s e  s t o p e s .

i n  f i r s t  c l a s s  o r e ,  2 4 9 ’ in  s e c o n d  c l a s s  o re  and 306* i n  le a n  o r e .  

Jne t o t a l  c o s t  Was j;6 1 4 9 .2 4 , o r  ;)2 .4 5  p e r  f o o t .

on th e  J a c h so n  p r o p e r t y  and th e  la r g e  d r i l l  w h ic h  wo b o u g h t f o r  th o  

L ast d eep  h o le  was m oved to  th e  new l o c a t i o n  a b o u t th e  m id d le  o f  

th e  m on th . A s t e e l  h ead  fram e h ad  b e e n  p u r c h a se d  to  a l lo w  th e  rod s  

to  be p u l l e d  in  5 0 ’ l e n g t h s  and t h i s  was s e t  up o v e r  th e  new  h o l e .  

The l o c a t i o n  w as 400* S o u th  o f  h o le  h o . 66  n e a r  th e  E a s t  l i n e  o f  

th e  p r o p e r t y ,  th e  id e a  b e in g  to  d e t e m i n e  th e  c r o s s - s e c t i o n  o f  th e  

o r e .  ho f a r  we o n ly  h ave W o d e e p  h o le s  i n  o r e  on th e  J a c h so n  

p r o p e r t y  and t h e s e  a r e  o v e r  1 0 0 0 ’ a p a r t  a lo n g  th e  s t r i k e .  I t  i s  

n e c e s s a r y  to  d e t e m i n e  th e  c r o s s - s e c t i o n  in  o r d e r  to  be c e r t a i n  

o f  th e  la r g e  to n n a g e  w h ich  i s  n e c e s s a r y  b e f o r e  i t  w i l l  b e s a f e  to  

in c u r  th e  g r e a t  e x p a n se  o f  d e v e lo p in g  o r e  a t  s u e  h  g r e a t  d e p th .

In  v ie w  o f  th e  c o n s id e r a b le  t r o u b le  e x p e r ie n c e d  in  d r i l l 

in g  h o le  h o . 6 6 ,  o n ly  4 0 C  f u r t h e r  h .o r th , i t  was d e c id e d  to  s t a r t  

t h i s  new  h o l e ,  h o . 6 8 ,  w i t h  e s p e c i a l l y  la r g e  b i t s  so  a s  to  a l l o w  

u s  to  p u t i n  c a s i n g  and go ah ea d  w it h o u t  rea m in g  when bad ground  

i s  e n c o u n te r e d . The la r g e  b i t s  w i l l  a l s o  s e r v e  to  k e e p  th e  d r i l l  

h o le  s t r a i g h t ,  w h ich  i s  a  v e r y  im p o r ta n t  i t e m . h o . 66 w as th e  se c o n d  

d r i l l  h o le  a t  th e  sa n e  p o in t  a t t e m p t in g  to  r e a c h  th e  o r e .  The f i r s t  

h o l e ,  h o . 6 5 , was ab and on ed  b e c a u se  o f  i t s  c o n s id e r a b le  d e v i a t i o n  

from  th e  v e r t i c a l ,  a  g r e a t  d e a l  o f  t r o u b le  w i t h  c a v in g  grou n d  was

In  a l l ,  2505* o f  d r i l l i n g  w ere d o n e , o f  w h ic h  1 5 9 ' w ere

SEOhlOh 1 ,  4 7 - 2 7 ,  J^gj-SOh.

In  . i .p r i l  H r. I la th e r  d e c id e d  to  d r i l l  a n o th e r  d eep  h o le
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e x p e r ie n c e d  in  D o• 66  and a l t o g e t h e r  th e  two h o le s  c o s t  a b o u t 0 1 7 .6 0  

p e r  f o o t  o f  e f f e c t i v e  d r i l l i n g  i n  t o . 6 6 .  I t  s e e n e d  c e r t a i n  t h a t  we 

c o u ld  d r i l l  a  h o le  to  th e  o re  a u c h  c h e a p e r  th a n  t h i s  s t a r t i n g  w i t h  

la r g e  b i t s  and k e e p  i t  s t r a i g h t .

The f i r s t  b i t  u s e d  w as th e  s i z e  o f  a n  s ta n d a r d  r e a d in g  

b i t  3 1 9 /3 2 '’ d i  m e te r  o u t s id e  o f  ca rb o n  and  c u t  a  cu re 2 25/32'*  

d ia m e te r .  P r o g r e s s  w i t h  t h i s  b i t  w as so  s lo w  and th e  ca rb o n  l o s s  

so  h e a v y  t h a t  th e  w ork c o s t  a b o u t $ 1 5 .0 0  p e r  f o o t  and we t h e r e f o r e  

p u t  in  c a s in g  and w en t ah ea d  w i t h  th e  n e x t  s i z e  b i t  a f t e r  d r i l l i n g  

l e s s  th an  1 0 0 * . T h e  n e x t  s i z e  w as th e  “If" s ta n d a r d  b i t  2 1 3 / l 6 ” 

d ia m e te r  o u t s i d e  o f  c a r b o n , c u t t in g  a  c o r e  2 l /3 2 "  d ia m e t e r .  P h is  

b i t  was more s u c c e s s f u l  an d  d r i l l i n g  w as c o n t in u in g  w it h  i t  a t  th e  

end o f  th e  y e a r  a t  a  d e p th  o f  1 1 6 7 ’ .  D u r in g  D ovem ber and D ecem ber  

th e  c o s t  a v e r a g e d  o n ly  $ 4 .3 1  p e r  f o o t  and th e  a v e r a g e  c o s t  o f  th e  

1 1 6 7 ’ d r i l l e d  w as ,5 7 .7 3  p e r  f o o t ,  w h ic h  th o u g h  h ig h ,  com pares f a v o r 

a b ly  w i t h  th e  c o s t  o f  h o . 6 6 .  Phe t o t a l  am ount ex p en d ed  on t h i s  h o le  

to  th e  end  o f  th e  y e a r  was $ 9 0 2 2 .1 1 .

O f th e  1 1 6 7 ’ d r i l l e d ,  71* w ere s t a n d p ip in g  and LQ96 * w ere  

d r i l l i n g .  P r a c t i c a l l y  a l l  o f  th e  m a t e r i a l  was s o f t  o re  j a s p e r  b u t  

t h e r e  w ere a  few  b and s o f  d ik e  and 35* o f  l e a n  o r e .

DDOPIOl. 5 , 4 7 -2 6 . .m h h O  ahODJmPh.

A t th e  b e g in n in g  o f  th e  y e a r  we we re  d r i l l i n g  i n  u n io n  

h o le  h o . 12 on  th e  l i n e  b e tw e e n  th e  A th e n s  and Lucky S t a r  p r o p e r 

t i e s ,  f o r  th e  p u r p o se  o f  m ak in g  s p e c i a l  s u lp h u r  t e s t s  on th e  o r e .  

Soon  a f t e r  th e  f i r s t  o f  th e  y e a r  i t  was d e te r m in e d  t h a t  th e  d i r e c 

t i o n  o f  t h i s h o l e  w ou ld  have to  be ch an ged  i f  i t  was to  s t r i k e  th e  

o re  b o d y . I t  had d e v ia t e d  s c  much to  th e  I.’o r t h  t h a t  i t  was p r a c 

t i c a l l y  c e r t a i n  t h a t  i t  w ou ld  p a s s  e v e r  th e  o re  u n l e s s  an a t te m p t  

w ere made to  s t r a i g h t e n  i t .  I t  w as t h e r e f o r e  d e c id e d  to  p la c e  s t e e l  

w ed ges i n  th e  h o le  to  d e f l e c t  i t  more t o  th e  h a s t  and b a ck  tow ard s  

th e  p e r p e n d ic u la r .  Phe 3 r e i t u n g s  a g r e e d  to  s t a n d  t h e i r  sh a r e  o f  

th e  e x p e n se  and t h i s  w ork  was s t a r t e d  d u r in g  J a n u a r y , .a lth o u g h  

th e  h o le  was 1146* d e e p ,  we c o u ld  n o t  p la c e  th e  w edges a s  d eep  a s

L30L0SIGAL DDIAP.Z.L.LP.
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t l i i s  b e c a u s e  th e  j a s p e r  was to o  h ard  to  p e r m it  w e d g in g  o f f  th e  

h o le  and a l s o  bo carts o th e  i n c l i n a t i o n  w as 63p ° I .  4 5 °  B . ,  w h ich  

was so  f l a t  t h a t  we c o u ld  n o t  hope to  c o r r e c t  i t  s u f f i c i e n t l y .

A 36* band o f  d ik e  o c c u r r e d  from  928* to  9 6 4 ' and i t  was d e t e r 

m in ed  to  p la c e  th e  w ed g es  a t  t h i s  p o i n t .  The i n c l i n a t i o n  h e r e  

was 7 3 °  IT. 2 8 °  3 .  S e v e r a l  w ed ges w ere  p la c e d  and th e  h o le  was 

d e f l e c t e d  e a c h  tim e  to  a  g r e a t e r  o r  l e s s e r  e x t e n t .  The c h i e f  

t r o u b le  e x p e r ie n c e d  was t h a t  we c o u ld  n o t  s e e n  to  f i l l  th e  o ld  

h o le 8 w i t h  cem en t an d  a f t e r  r e m o v in g  th e  w ed ges th e  b i t  w o u ld  

te n d  to  go i n t o  th e  o ld  h o le  i n s t e a d  o f  in t o  th e  new o n e . A f t e r  

w ith d r a w in g  th e  t h i r d  w ed ge i t  w as fo u n d  im p o s s ib le  to  make th e  

b i t  go in t o  th e  t h i r d  new h o le  and i t  was t h e r e f o r e  d e c id e d  to  

c o n t in u e  d r i l l i n g  i n  th e  se c o n d  new h o le  d r i l l e d  oh th e  se c o n d  

w e d g e . The two w ed g es  had  s u c c e e d e d  i n  c h a n g in g  th e  i n c l i n a t i o n  

o f  th o  h o le  from  7 3 °  IT. 2 8 °  3 .  a t  9 3 0 ' t o  1000* to  74 f ° IT. 4 5 °  3 .  

a t  994* in  th e  new  h o l e .  T h is was n o t  a s  m uch a s  we sh o u ld ' h a v e  

l ik e d  to  d e f l e c t  th e  h o le  b u t th e r e  seem ed  to  be a  good  ch an ce  

o f  s t r i k i n g  th e  o r e  and  th e  h o le  was c o n t in u e d .  The -work on  th e  

w ed ges w as c o m p le te d  .b ou t th e  m id d le  o f  J u n e .

The o r e  was f i n a l l y  e n c o u n te r e d  a t  a  d e p th  o f  1441* e a r l y  

i n  A u g u st and s p e c i a l  t e s t s  f o r  s u lp h u r  w ere  made on th e  d r i l l  -water 

a s  we had  done s e v e r a l  t im e s  b e f o r e  a t  th e  A th en s and J a c k so n  p r o 

p e r t i e s .  T h is i s  th e  f i r s t  and o n ly  h o le  w h ic h  we h ave  d r i l l e d  

w h ich  lia s  show n h ig h  s u lp h u r  and i t  was r a t h e r  g r a t i f y i n g  to  f i n d  

t h a t  th e  s u lp h u r  a n a ly s e s  on  th e  d r i l l  w a t e r  a g r e e d  v e r y  w e l l  w i t h  

s u lp h u r  a n a ly s e s  on th o  c o r e .  A n a ly s e s  on th e  s lu d g e  show ed  no 

s u lp h u r  b e c a u se  th o  gypsum  i s  a l l  d i s s o l v e d  b y  th e  d r i l l  w a t e r .  

F u r th e r m o r e , f i n d i n g  in  t h i s  h o le  t h a t  s u lp h u r  ca n  e a s i l y  b e d e 

t e c t e d  i n  th e  d r i l l  w a te r  g i v e s  u s  m ore c o n f id e n c e  t h a t  th e  p r e 

v io u s  t e s t s  s h o w in g  no s u lp h u r  on  th e  A th en s and J a c k s o n  p r o p e r t i e s  

a r e  c o r r e c t .  T h is  u n io n  h o le  d e f l e c t e d  so  m uch to  th e  B a s t  t h a t  

w here i t  s t r u c k  th e  o r e  i t  was 178* B a s t  o f  th e  A th en s l i n e  and  

where i t  p a s s e d  o u t  o f  th e  o r e  w as ev en  f u r t h e r  B a s t .  The a v e r a g e  

GEOLOGICAL LBPARTHIBITT.

501



analyse8 o f ore encountered were as f o l i o 1,'©:

5Ro::. 1 0 . AUT. IRON. PHDS. SULPHUR.
1441* 1475* 34* 5 3 .7 9 .1 2 3 3 .2 9 0
1475 1500 25 6 0 .3 4 .1 0 4 1 .4 4 9
1500 1 5 3 4 34 6 4 .0 0 .0 9 7 .0 9 0
1534 1545 11 6 4 .5 7 .0 5 2 .0 2 4
1545 1550 5 6 0 .9 0 .0 8 2 . 0 2 1 .

Our s e c t i o n s  show  t lm t  th e  s l a t e  w h ic h  t h i s  h o le  e n c o u n t 

e r e d  a t  1 5 5 0 ' was p r o b a b ly  n o t  th e  t r u e  f o o t w a l l  h u t  was th e  n o r t h  

f a u l t  w a l l  o f  th e  d e p o s i t .  I f  i t  h ad  n o t  s t r u c k  t h i s  f a u l t  i t  

w ou ld  p r o b a b ly  h ave gone a t  l e a s t  10G’ f u r t h e r  b e f o r e  r e a c h in g  

th e  t r u e  f o o t w a l l .  Hie f a c t  t h a t  th e  l a s t  1 6 ’ o f  o r e  had  o n ly  

a  s m a l l  am ount o f  s u lp h u r  was e n c o u r a g in g  s i n c e  i t  i s  p o s s i b l e
f

t h a t  th e  l i m i t  o f  s u lp h u r  i n  d e p th  i s  a  h o r i z o n t a l  p la n e  th r o u g h  

th e  b o ttom  o f  th e  h ig h  s u lp h u r  o re  i n  t h i s  d r i l l  h o l e .  I f  s o ,  

t h e r e  w ou ld  be v e r y  l i t t l e  s u lp h u r o u s  o r e  on th e  A th e n s  p r o p e r t y ,  

.ns r e g a r d s  th e  L ucky S t a r  p r o p e r t y ,  th e  h o le  was d is c o u r a g in g  in  

t h a t  i t  show ed  h ig h  s u lp h u r  o r e  to  c o n t in u e  p r a c t i c a l l y  to  th e  

'.Vest l i n e .

O nly  471* o f  e f f e c t i v e  d r i l l i n g  w ere done i n  t h i s  h o le  

d u r in g  th e  y e a r ,  a lth o u g h  c o u n t in g  th e  p a r t  o f  th e  h o le  t h a t  w as  

r e d r i l l e d  a f t e r  w e d g in g  o f f  and th e  s e v e r a l  s h o r t  h o le s  d r i l l e d  

on th e  w e d g e s , 7 2 3 ’ w ere a c t u a l l y  d r i l l e d .  H ie t o t a l  c o s t  o f  t h i s  

w ork f o r  th e  y e a r  w as p 4 8 5 8 .4 3 ,  o r  v 1 0 .3 2  p e r  f o o t  o f  e f f e c t i v e  

d r i l l i n g .  H i is  h ig h  c o s t  w as o f  c o u r se  due to  th e  c o n s id e r a b le  

e x p e n se  o f  p l a c i n g  w ed ges and c e m e n tin g  and o f  th e  e x t r a  d r i l l i n g  

i n c i d e n t a l  to  w e d g in g  o f f  th e  h o l e .  Hie t o t a l  c o s t  w as $ 8 9 6 6 .8 9 ,  

o t  $ 5 .7 7  p e r  f o o t  o f  e f f e c t i v e  d r i l l i n g .  C f t h i s  am ou n t, on e h a l f  

i s  ch a rg e d  to  th e  A th e n s  and one h a l f  to  th e  L ucky S t a r .

sso g io ;; 6 .47- 26 . h is ju t s  b r a iiu iig - i ia a b i h i  l r il l  s p in s .

In  c o n n e c t io n  w it h  an ex c h a n g e  o f  in f o r m a t io n  b e tw e e n  th e  

O le ve land  -  J l i f  f  s  I r o n  Company and A. II. B re itu n -g  Company, c o n c e r n in g  

th e  .w tlien s , P io n e e r  and B r e it u n  -H e m a tite  p r o p e r t i e s ,  th e  3 r e i t u n g s  

f u r n is h e d  u s  w i t h  r e c o r d s  o f  a l l  t h e i r  d r i l l i n g  on  th e  3 r e i t u n g -  

H e n a t i t e  p r o p e r t y ,  in c lu d in g  t h e i r  t e s t s  o f  d i r e c t i o n  o f  th e  d r i l l
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h o l e s .  They .I s o  p e r m it„ e d  u s  t o  t e s t  th e  d i r e c t i o n  o f  a n y  o f  th e  

o ld  h o le s  w h ic h  we w ish e d  and i t  w as d e c id e d  to  t e s t  h o le s  L and K.

H ole  3- was r e a l l y  th e  n e s t  im p o r ta n t  h o le  t o  t o s t  h u t  a  ro a d  h a s  

h een  b u i l t  a c r o s s  th e  c o l l a r  o f  th e  h o le  s i n c e  i t  w as d r i l l e d  and  

i t  c o u ld  n o t  be fo u n d . H o le  L h ad  a l r e a d y  b e e n  t e s t e d  b y  th e  B r e i -  

tu n g s  b u t th e  t e s t s  w ere n o t  q u i t e  c o n c o r d a n t and  we th o u g h t  t h e y  

n i g h t  n o t  b e  c o r r e c t .  H ole K was a  b la n k  h o le  c l o s e  to  th e  S o u t h  

ed g e  o f  th e  A th e n s  p r o p e r t y  and h ad  n o t  b een  t e s t e d .  7/ork w as  

s t a r t e d  l a t e  in  O c to b e r  and a f t e r  c o n s id e r a b le  tr o u b le '  i n  r e c o v e r 

in g  h o le  L , i t  was f i n a l l y  s u c c e s s f u l l y  t e s t e d  d u r in g  D ecem b er.

I t  was d e te r m in e d  t h a t  th e  th r o e  t e s t s  in  t h i s  h o le  b y  th e  B r e it u n g  

Cocq an y w ere a p p r o x im a te ly  c o r r e c t ,  a l t h o u g h  ou r t e s t s  d e te r m in e d  

th e  p o s i t i o n  o f  th e  e r e  in  c h a t  h o le  w i t h  g r e a t e r  a c c u r a c y .  H ie  

d r i l l  was n e x t  s e t  up on h o le  K  and  t h i s  had  b e e n  t e s t e d  to  a  d e p th  

o f  1 2 0 0 ' a t  th e  end  o f  th e  y e a r .  I t  was th en  a t te m p te d  to  c le a n  

o u t  th e  h o le  d e e p e r  i n  o r d e r  to  g e t  f a r t h e r  t e s t s  and th e  ro d s  w ere  

s t u c k  in  th e  nud  a t  th e  b o tto m  o f  th e  h o l e .  A t  th e  end o f  th e  y e a r  

we w ere t r y i n g  to  g e t  th e  ro d s  o u t ;

Hie t o t a l  c o s t  o f  t h i s  work f o r  th e  y e a r  was v 7 0 2 .1 4 ,

■w hich was c h a rg e d  t o ' th e  A th e n s  L in in g  Company.

n j  o :: i  h g h :: c h .

I  hoi; 3IV3R DISTRICT.

SaCTIOi: 2 2 ,  4 5 - 3 4 ,  S f ,  T E A ;  OPTIOL.

T.o w ork  w as done o n  t h i s  p r o p e r t y  d u r in g  th e  y e a r  and  

L r . L a th e r  d e c id e d  t h a t  he d id  n o t  c a r e  to  h o ld  i t  u n d e r  o p t io n  

a n y  lo n g e r .  I t  was t h e r e f o r e  r e l in q u i s h e d .

SBC• 2 4 , 4 3 - 5 5 , B y B y  OF L.7. ,B ./; , 0 ?  1.T& & IL n  OF S7£:.SPIBS BALL, d OPTIOHS.

The o n ly  d r i l l i n g  in  th e  I r o n  R iv e r  d i s t r i c t  i n  1 914  was 

done on th e  S p ie s  l a n d s .  H o le  H o .2 5 ,  w h ic h  w as d r i l l i n g  a t  th e  b e 

g in n in g  o f  th e  y e a r ,  e n c o u n te r e d  th e  W estw ard  e x t e n s io n  o f  th e  o r e  

body b u t th e  o r e  was n o t  a s  go o d  q u a l i t y  a s  th e  o t h e r  h o le s  f u r t h e r
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Iija st. I t  n a y  h ave  b e e n  on  th e  S o u th  ed g e  o f  th e  o re  b o d y . T h is  

h o le  seem ed  to  e x h a u s t  th e  p o s s i b i l i t y  o f  d e v e lo p in g  a n y  la r g e  

amount o f  o r e  s i n c e  th e  o re  b od y  i s  p i t c h i n g  W est a g a i n s t  th e  

b ou n d ary  l i n e  n e a r  w h ic h  I .'o .25  w as l o c a t e d .  Our e s t im a t e  o f  d e 

v e lo p e d  o r e  on  t h i s  p r o p e r t y  i s  a s  f o l l o w s :

2 4 5 ,0 0 0  to n s  a v e r a g in g  5 8 .6 5 ‘j i r o n  and  .4 6 2 , j p h o s p h o r u s .
5 9 ,6 7 0  " 5 1 .3 4 $  " *' .4 8 7 $  "

The m o is tu r e  w i l l  p r o b a b ly  run a b o u t 7 .2 5 $  so  th a t  th e  n a t u r a l  ir o n

w i l l  be 5 4 .3 9 $  and 4 7 .6 2 $  r e s p e c t i v e l y .  T h is  h o le  c o m p le te d  th e  

d r i l l i n g  reconm ended  b y  U r . Sm yth  to  d e v e lo p  th e  o r e  and th e  d r i l l  

was m oved to  th e  h a s t  h a l f  o f  th e  s e c t i o n  to  t r y  and l o c a t e  a  W est

ward c o n t in u a t io n  o f  th e  B a te s  m ine ir o n  fo r m a t io n  and i n  g e n e r a l  

t o  d e te r m in e  i f  th e r e  we re a n y  c h a n c e s  f o r  o re  on  th e  E a s te r n  p a r t  

o f  th e  s e c t i o n ,  L in e  s t a n d p ip e s  w ere su n k  and one h o le  d r i l l e d  

:o a  d e p th  o f  9 1 6 ' ,  o f  w h ic h  a l l  b u t t h r e e  s t a n d p ip e s  w ere on th e  

I .h -  o f  th e  I,Eg a d j a c e n t  to  th e  B a te s  m in e . A l i t t l e  ir o n  form a 

t i o n  was fo u n d  on t h i s  f o r t y  b u t  i t  w as so  Gaan and u n f a v o r a b le  

f o r  c o n c e n t r a t io n  o f  o r e  t h a t  no m ore w ork  was d o n e . The l a s t  

s ta n d p ip e  w as f i n i s h e d  e a r l y  i n  J u l y .  'H e  to o k  a  l e a s e  d a te d  J u ly  

1s t  on th e  E g  o f  th e  L7/$, w h ic h  in c lu d e s  th e  o r e  b ody fou n d  by  

d r i l l i n g  in  1 9 1 3 , and b e c a u se  o f  o u r  t a k in g  t h i s  l e a s e  th e  S p ie s  

i n t e r e s t s  a l l o w  u s  to  r e t a i n  an o p t io n  w ith o u t  work on th e  b a la n c e  

o f  th e  la n d s  in c lu d e d  in  th e  o r i g i n a l  o p t i o n s .  T h is  e x t e n s io n  

w it h o u t  w ork ru n s to  I.ovem bor 2 1 s t ,  1 9 1 6 .

m ir in g  1 9 1 4  we d id  2580* o f  d r i l l i n g ,  o f  w h ic h  HOC* 

w ere s t a n d p ip in g  and  1430* w ere d r i l l i n g .  T here w as e n c o u n te r e d  

20» o f  f i r s t  c l a s s  o r e ,  7 3 ’ o f  s e c o n d  c l a s s  o r e  and 4 6 '  o f  l e a n  

o r e .  The c o s t  o f  t h i s  w ork  f o r  th e  y e a r  was $ 1 2 ,4 2 2 .2 9 ,  in c lu d in g  

t a x e s ,  o r  «„J4.82 p e r  f o o t .  T h is  work w as done b y  C ole  .• U cD onald  

a t  a  c o n t r a c t  p r i c e  o f  ^ 2 .7 5  p e r  f o o t  and th e  b a la n c e  o f  th e  c o s t  

p e r  f o o t  was due to  t a x e s  and t o  th e  c o s t  o f  s u p e r in t e n d e n c e .  The 

item  o f  s u p e r in t e n d e n c e  was h ig h  b e c a u se  o n ly  on e d r i l  w as em p loyed  

in ti b e c a u se  ,_ r . B ush  was lo o k in g  a f t e r  d r i l l i n g  f o r  th e  g r e a t e r
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part o f the tin e  in stead  o f a member o f th is  department as usual

Tiie t a x e s  am ounted  to  v 1 0 5 3 .5 4 .  The t o t a l  c o s t  o f  th e  S p ie s  e x 

p l o r a t i o n  to  d a te  iia s  b e e n  ^ 2 , 4 3 7 . 7 0 .

ho m ore d r i l l i n g  was done on t h e s e  la n d s  i n  1 9 1 4  and th e  

o p t io n s  w ere r e l in q u i s h e d  F eb ru a ry  1 4 t h .

b u t d r i l l i n g  c o n t in u e d  d u r in g  th e  g r e a t e r  p a r t  o f  th e  y e a r .  A t th e  

tim e o f  ta lc in g  th e  l e a s e  we w ere n o t  s a t i s f i e d  t h a t  rthxz t h e r e  was 

s t i f f i c i e n t  ore  to  w a r r a n t  d e v e lo p m e n t b u t  th e  o p t io n  e x p ir e d  and  

th e  f e e  ow ners c la im e d  t h a t  we w e re  n o t  e n t i t l e d  to  a  r e n e w a l o f  

th e  o p t io n  b e c a u se  we had  fo u n d  m e r c h a n ta b le  o r e .  T w elve h o le s  

w ere d r i l l e d  d u r in g  th e  y e a r  f o r  th e  p u r p o se  o f  p r o v in g  up a  g r e a t 

e r  to n n a g e  and on e h o le  d r i l l e d  i n  1913  w as d r i l l e d  d e e p e r  i n  1 9 1 4 .

3 e v e n  s ta n d p ip e s  w ere  a l s o  su n k  a f t e r  th e  o t h e r  d r i l l i n g  w as f i n i s h e d  

to  d e t e m i n e  th e  b e s t  l o c a t i o n  f o r  a  s h a f t .  The f i r s t  n in e  h o le s  

d r i l l e d  w ere in  th e  s y n c l in o  on th e  d a s  t e r n  p a r t  o f  th e  p r o p e r t y  

in  th e  a t te m p t  to  p r o v e  up a  c o n t in u o u s  b ody o f  o r e .  A lth o u g h  

t i ie s e  h o l e s ,  a s  w e l l  a s  th o s e  d r i l l e d  l a s t  y e a r ,  fou n d  c o n s id e r a b le  

s c a t t e r e d  o r e ,  t h e r e  seem ed  to  b e  no c o n t in u o u s  o r e  b od y  and th e  

w ork was in  t h i s  r e s p e c t  d i s a p p o in t i n g .  S in c e  we d id  n o t  c o n s id e r  

t h a t  t l i i s  d r i l l i n g  show ed  up  en o u g h  o r e  to  w a r r a n t d e v e lo p m e n t ,  

a t t e n t i o n  was th e n  tu r n e d  to  th e  ' , / e s t e m  oro  b o d y , w h ic h  was e n 

c o u n te r e d  l a s t  y e a r  in  s e v e r a l  d r i l l  h o l e s .  A d eep  : i o l e ,  U o .2 7 ,  

was f i r s t  d r i l l e d  t o  lo o k  f o r  a  c o n t in u a t io n  o f  th e  ore  i n  d e p th  

to  th e  N o r th w e s t  and s i n c e  t h i s  o n ly  show ed 3 0 ' o f  f i r s t  c l a s s  o r e ,  

two s h a l lo w  h o le s  w ere  th e n  d r i l l e d  on th e  upw ard e x t e n s io n  o f  th e  

ore  body to  th e  S o u t h e a s t .  T hese l a s t  h o le s  w ere p r a c t i c a l l y  b la n k .  

A lth o u g h  o u r  a t t e m p ts  to  p ro v e  up an a d d i t i o n a l  to n n a g e  d u r in g  1914  

w ere d i s a p p o in t i n g ,  a f t e r  c a r e f u l  c o n s id e r a t io n  i t  w as d e c id e d  t h a t

CRYSTAL FALLS DISTRICT.
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A l e a s e  was ta k e n  u p on  t h i s  p r o p e r t y  d a te d  J a n u a r y  2 ,  1 9 1 4 ,
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s u f f i c i e n t  o re  was shovm  on  th e  l e a s e  t o  w a r r a n t s i n k i n g  a  s h a f t  

and d r i l l i n  ; was t h e r e f o r e  s t o p p e d ,  e x c e p t  f o r  th e  ab ove m e n t io n e d  

s t a n d p ip e s ,  which, s u c c e e d e d  in  l o c a t i n g  a  f a v o r a b le  p o s i t i o n  f o r  

th e  s h a f t  w i t h  le d g e  o n ly  a b o u t 4 5 ’ frora s u r f a c e .  S in c e  H r, Ha th e  r  

d id  n o t  w is h  to  s t a r t  d e v e lo p m e n t a t  o n c e ,  we s to p p e d  a l l  w o rk , 

c l o s e d  o u r  o f f i c e  a t  I r o n  D iv e r  and H r, B rew er , who had b een  lo o k 

in g  a f t e r  th e  e x p l o r a t i o n ,  r e tu r n e d  t o  I sh p e r a in ; in  O c to b e r .

Our e s t im a t e  o f  d e v e lo p e d  o r e  on  th e  D o o ly  p r o p e r t y  i s :  

5 3 3 ,0 0 0  t o n s ,  o f  w h ic h  4 2 8 ,o c o  a v e r a g e  5 9 .0 9 p  i r o n ,  .2 7 2 ‘J p h o s 

p h o r u s ,  . 2 2 , j m an gan ese d r i e d ,  and 1 0 5 ,0 0 0  to n s  a v e r a g e  5 1 . 51 , j i r o n ,  

,2 1 1 p  p h o s p h o r u s , .1 7 , j m an gan ese d r i e d .  She m o is t u r e  p r o b a b ly  

a v e r a g e s  n o t  o v e r  10 f 3 s o  t h a t  th e  n a t u r a l  ir o n  w ou ld  be a b o u t

5 3 .1 8 , ,  and 4 6 .3 6 ,^  r e s p e c t i v e l y .

D u r in g  1 9 1 4  we d id  6 1 2 9 ' o f  d r i l l i n g ,  o f  w h ic h  1 5 6 9 ' w e re  

s t a n d p ip in g  and 4 5 6 0 ' d r i l l i n g .  O f t h i s ,  252* w ere  in  f i r s t  c l a s s  

o r e ,  2 4 0 ’ i n  s e c o n d  c l a s s  o r e  and 3 3 7 ' in  lo a n  o r e .  The am ount 

exp en d ed  d u r in g  1 9 1 4  w as v 2 1 , 2 2 6 .0 6 ,  in c l u d i n g  t a x e s  o f  p 7 7 2 .1 5 .  

T h is  was an a v e r a g e  c o s t  o f  g 3 .4 7  p e r  f o o t .  The diam ond d r i l l  w ork  

was done b y  G ole 5 IlcD on ald  by c o n t r a c t  a t  a  p r i c e  o f  4 2 ,7 5  p e r  

f o o t ,  e x c e p t  f o r  41* d r i l l e d  b e lo w  a  d e p th  o f  1 0 0 0 ' in  h o le  i .'o .2 7 ,  

f o r  w h ic h  th e  p r i c e  was ^ 3 .2 5 .  The b a la n c e  o f  th e  c o s t  p e r  f o o t  

was th e  c o s t  o f  t a x e s ,  s u p e r in t e n d e n c e ,  a n a l y s e s ,  e n g i n e e r in g ,  

e t c .  She t o t a l  c o s t  o f  th e  IT eely  e x p l o r a t i o n  to  th e  end  o f  th e  

y e a r  was 4 4 , 3 3 4 . 2 5 .

LDGTIO:. 1 , 4 2 - 5 5 ,  ,y - OP H I . hi;,3DDLY OP TIPI.',

An e x t e n s io n  was o b ta in e d  on th e  h im b e r ly  o p t io n  from  

J u ly  1 s t ,  1 9 1 4 , to  J a n u a r y  1 s t ,  1 9 1 5 , b u t  no w ork w as done o n  i t  

d u r in g  th e  y e a r .
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C U  Y U  IT A H -a 1. G i: i  it it >i s o n .

-,1'TKII.- COU:.TY SISZTIC T.

SEOEIOIT 1 6 . 4 9 - 2 5 .
SSOLIOITS 24  & 5 6 ,  5 0 - 2 5 .

E x p lo r a t io n s  c o n t in u e d  on th e  s t a t e  l e a s e s  i n  A i t k in  

C ou nty  u n t i l  J u n e . A t  th e  b e g in n in g  o f  th e  y e a r  two d r i l l s  w ore  

a t  w ork and e a r l y  i n  F e b r u a r y  two m ore d r i l l s  w ere s t a r t e d  so  

t h a t  d u r in g  th e  g r e a t e r  p a r t  o f  th e  t im e  f o u r  d r i l l s  w ere u s e d .

I t  w as n e c e s s a r y  to  p u t  on  th e  a d d i t i o n a l  d r i l l s  so  a s  to  c o m p le te  

c e r t a i n  h o le s  on th e  la k e  and i n  swampy grou n d  d u r in g  th e  w i n t e r ,  

ghe g r e a t e r  num ber o f  d r i l l s  a l s o  r e d u c e d  th e  c o s t  o f  s u p e r i n t e n 

d e n c e .

D u r in g  th e  y e a r  on e h o le  was c o m p le te d  on  S e c t i o n  2 4 ,  

t e n  h o l e s  w ere d r i l l e d  on S e c t i o n  16 and  s e v e n  h o le s  w ere d r i l l e d  

and one c o m p le te d  on S e c t io n  3 6 .  g h e se  h o l e s  w ere l o c a t e d  a t  8 0 0 ’ 

i n t e r v a l s ,  N o r th w e s t  and S o u t h e a s t  a c r o s s  th e  la n d  to  be t e s t e d ,  

e x c e p t  in  two c a s e s .  She l a 3 t  h o le  on S e c t io n  36 w as l o c a t e d  h a l f  

way b e tw e e n  h o le s  S o s . l  and 7 b e c a u s e  o f  w h at a n  o ld  e x p lo r e r  on  

th e  Ilange t o l d  u s  w as f a v o r a b le  l o o k i n g  m a t e r i a l  in  h o le  IT o .lt  

and h o le  1.0 . 5  S e c t io n  36 w as d r i l l e d  b e tw e e n  h o le s  L o s . 2 and  3 ,  

w h ic h  e n c o u n te r e d  g r a y  s l a t e  and g r e e n  s l a t e  r e s p e c t i v e l y ,  w i t h  

th e  id e a  c h a t  th e  ir o n  fo r m a t io n  m ig h t  l i e  a t  t h e  c o n t a c t  o f  t h e s e  

two s l a t e s .  P r a c t i c a l l y  a l l  th e  h o le s  e n c o u n te r e d  o n ly  s o f t  g r a y  

to  g r e e n  s l a t e  b u t a  fe w  e n c o u n te r e d  a  h a r d e r ,  l i g h t  g r a y  s l a t e .  

M ole S o . l  S e c t io n  3 6 ,  th e  f a v o r a b le  h o le  ab ove  m e n t io n e d ,  e n c o u n t 

e r e d  h ard  d a r k  g r a y  s l a t e  w i t h  a  l i t t l e  v e i n  q u a r tz  and f e r r u g in o u s  

r a a te r i .1 . S in c e  no t r a c e  o f  ir o n  fo r m a t io n  w as e n c o u n te r e d ,  i t  w as  

d e c id e d  to  r e l i n q u i s h  a l l  th e  s t a t e  l e a s e s ,  i n c l u d i n g  a fe w  s c a t t 

e r e d  f o r t i e s  w h ic h  had n o t  b e e n  t e s t e d  b y  d r i l l i n g .

In  a l l ,  3 9 1 4 ' o f  d r i l l i n g  w as d o n e , o f  w h ic h  3 3 2 5 ' was 

s t a n d p ip in g  and 509* d r i l l i n g  w i t h  d iam onds on  t h e s e  th r e e  s e c t i o n s  

a t  a  t o t a l  c o s t  o f  ,,> 9 ,7 6 3 .2 7 . The t o t a l  c o s t  o f  th e  e x p l o r a t i o n
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w as ^ 1 1 ,7 5 1 .7 4 ,  o r  .')2 .30  p e r  f o o t  f o r  th e  5 1 0 3 ' d r i l l e d ,  T h is  w ork  

was done b y  th e  D u lu th . D iam ond D r i l l i n g  Company b y  c o n t r a c t  a t  ,-2 .00  

p e r  f o o t  f o r  s t a n d p ip in g  in  s u r f a c e  and 25  p e r  f o o t  f o r  s t a n d p ip in g  

and diam ond d r i l l i n g  in  l e d g e .

com p an ies in  M ic h ig a n  and W is c o n s in  and a l s o  made one o r  two t r i p s  

to  th e  Cuyuna R an ge. The maps o f  t h e s e  e x p l o r a t i o n s  w ore k e p t  up 

to  d a te  and .I s o  from  t i n e  t o  tim e  we b r o u g h t u p  to  d a t e  th e  in d e x  

o f  t h e s e  e x p l o r a t i o n s  i n  th e  form  s u g g e s t e d  b y  H r. 5 .  L . H a th a r .  

H r. ik l l e n  h a s made w r i t t e n  r e p o r t s  r e g u l a r ly  o f  in f o r m a t io n  th u s  

a c q u ir e d  and t h e s e  r e p o r t s  h ave b een  s u b m it te d  to  H r. Duncan and  

. : r .  S m yth .

was g o in g  on in  th e  Lake S u p e r io r  d i s t r i c t  t h a t  H r. A l l e n  h a s  b een  

a b le  to  k eep  t r a c k  o f  i t  in  a d d i t io n  to  h i s  d u t i e s  o f  c o l l e c t i n g  

c o r e  a t  ITorth L a k e . He m akes a  t r i p  to  th e  o t h e r  r a n g e s  o c c a s i o n a l l y  

and som ebod y e l s e  b r in g s  in  th e  sa m p le s  from  ITorth Lake in  h i s  p l a c e .  

T h is w ork  c o s t  o n ly  ^ 3 1 2 .1 7  in  1 9 1 4 , o f  w h ic h  ,1128 .59  w as A l l e n ' s  

s a l a r y  w h i le  e n g a g ed  i n  t h i s  w ork and th e  b a la n c e  w as t r a v e l i n g  

e x p e n s e s .

d r i l l i n g  r e g u l a r ly  u n t i l  a l l  w ork  was s to p p e d  on  Ju ne 3 0 t h .  R eco rd s  

w ere p r e p a r e d  o f  t h i s  d r i l l i n g  and I  a l s o  g a v e  th e  r e s u l t s  in  my 

m o n th ly  r e p o r t s .

.ML LOIATIOITS OR OTHHH COMMA ILL.

D m e s t  A l l e n  c o n t in u e d  to  v i s i t  a l l  e x p l o r a t i o n s  o f  o t h e r

D u r in g  th e  l a t t e r  p a r t  o f  th e  y e a r  so  l i t t l e  d r i l l i n g

I exam in ed  th e  c o r e  from  th e  Lake S u p e r io r  Ir o n  Company
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ooi3VJIA.TIV3 ,:.t  o? cec ig eg  to g eo lo g ic a l  p

1 9 1 3 . 1 9 1 4 .

3 . l a r i e s  - - - - - -  ^ 1 5 ,4 4 3 .5 4  ^ 1 5 ,4 4 8 .8 0
T r a v e l _ _ _ _ _ _  1 0 0 .4 3  1 3 8 .4 2
S u p p l ie s  - - - - - -  1 ,3 4 4 .3 1  7 6 2 .1 7
L ' is c e l la n e o u s  _ 9 5 .7 1  1 5 .1 1
V i s i t i n g  o u t s i d e  e x p l o r a t i o n s  1 ,1 6 0 .2 1 _______ 3 1 2 .1 7

T o t a l  -..JIG, 1 4 4 .2 0  0 1 6 ,7 2 6 .6 7
E x p e n se s  o f  H .L .S m y t h . , i .e .  
t r a v e l ,  s u p p l i e s  an d  m is 
c e l la n e o u s  _ _ _ _ _  1 , 0 1 6 .8 0  9 2 2 .8 5
G eo lo  i o a l  sx irv ey s  -  -  -  3 ,2 0 6 .0 6 _____________ 0

Grand t o t a l  ^ 2 2 ,3 6 7 .0 6  ^ 1 7 ,6 4 9 .5 2 .

In  s p i t e  o f  th e  d r a s t i c  c u t  in  th e  s t a f f  and in  s a l a r i e s  

in  O c to b e r ,  th e  t o t a l  s a l a r i e s  f o r  1 9 1 4  i s  a  l i t t l e  g r e a t e r  th a n  

1913  b e c a u s e  th e  same men c o n t in u e d  i n  th e  d e p a r tm e n t u n t i l  O c to b e r  

and t h e i r  s a l a r i e s  w ere  h ig h e r  i n  1 9 1 4  s i n c e  t h e y  h ad  b e e n  lo n g e r  

w it h  th e  Company. S u p p l i e s  w ere c o n s i d e r a b l y  lo w e r  in  1 9 1 4  b e c a u s e  

o f  an a d ju s tm e n t  w i t h  th e  E n g in e e r in g  d e p a r tm e n t b y  w h ic h  a  s m a l l e r  

p r o p o r t io n  i s  c h a r g e d  to  th e  G e o l o g i c a l  d e p a r tm e n t .  The v e r y  m uch  

s m a l le r  c o s t  o f  v i s i t i n g  o u t s i d e  e x p l o r a t i o n s  i s  due to  th e  s m a l l  

am ount o f  e x p l o r a t i o n  now g o in g  on i n  th e  L a te  S u p e r io r  d i s t r i c t  

b y o t h e r  c o m p a n ie s . The p r e s e n t  e x p e n s e  p e r  m on th  i n  th e  G e o lo g i 

c a l  d ep a r tm en t i s  o f  c o u r s e  v o r y  much l e s s  th a n  th e  a v e r a g e  f o r  

1 9 1 4 .

I h ave  n o t  th e  c o m p le te  f i g u r e s  f o r  th e  c o s t  o f  e x p lo r a 

t i o n s  i n  1 9 1 3 , b u t  p resu m e t h a t  t h e y  w i l l  b e  in c lu d e d  i n  th e  a n n u a l  

r e p o r t  o f  th e  I l in in g  d e p a r tm e n t .
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C L IF F S  SHAFT MIM E .

T h e  electric pumps we r e  i n s t a l l e d  i n  the n o w  pump station o n  the 

15 t h  level. T h e  pump s t a tion is l o c ated 25 feet north of " A ” Shaft. The 

floor is a p p r o x i m a t e l y  six feet above t h e  m a i n  h a u l a g e  drif t .  It h a s  a floor 

space of 38' x 40' and an a v e r a g e  height of 1 4  feet. T h e r e  are two pumps, a 

m o t o r  d r i v e n  g e ared d u p l e x  r e c i p r o v i n g  and a m o t o r  d r i v e n  centrifugal, bcth 

m a n u f a c t u r e d  by The Fred M .  Prescott S t e a m  Pump Company. The geared pump 

is designed to pump against 10 0 0  ft. head, wi t h  a c a p a c i t y  of 600 g a l l o n s  per 

minute. A n  180 H . P .  G e n e r a l  .Electric, 580 R.P.U., i n d u c t i o n  mot o r  d r i v e s  the 

p u m p  t h r ough a Wuest h e r r i n g b o n e  g e a r  and pinion. The g e a r  revolves at 47 

revolu t i o n s  p e r  minute. T h e  centrifugal p u m p  is also designed to pump 600 

g a l l o n s  p e r  m i n u t e  against 1 0 0 0  ft. head. T h e  d i s c h a r g e  pipe is 5" a n d  there 

are six stages, thr e e  stages grouped on each side of the motor. A  250 H.P., 

1800 R.P.M., G e n e r a l  E l e c t r i c  i n d u c t i o n  m o t o r  drives t h i s  pump. T h e s e  pumps 

w e r e  ready for o p e r a t i o n  e a r l y  ih October, but h a v e  not b e e n  put i n  continuous 

service b e c a u s e  of the s h o r t a g e  of e l ectric power.

O n  F e b r u a r y  22nd t h e  flywheel w a s  t a k e n  off the hoist and t h e  engine 

disc o n n e c t e d  and since th a t  t i m e  this hoi s t  has ope r a t e d  very satisfactorily.

A few slight d e l a y s  occurred.

T h e  load on the N o r d b e r g  s t e a m  d r i v e n  c o m p r e s s o r  was m a t e r i a l l y  re

duced by the aid of the I n g e r s o l l - R a n d  e l e c t r i c  d r i v e n  c o m p r e s s o r  at the Morris 

Mine, w h i c h  ran c o n t i n u o u s l y  at full load during w o r k i n g  hours and d e livered 

a i r  t h rough the 6" pipe li n e  conne c t i n g  the two mines.

V e r y  few delays occ u r r e d  d u r i n g  the year due to b r e a k d o w n  and the 

m a c h i n e r y  o p e r a t e d  very sat i s f a c t o r i l y *

Pf 4
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HARD ORE

N o  n e w  e q u i p m e n t  w a s  i n s t a l l e d  i n  t h e  s h o p s  d u r i n g  t h e  y e a r ,  and

t h e  u s u a l  a m o u n t  o f  r e p a i r  w o r k  w a s  d o n e  u n t i l  O c t o b e r ,  w h e n  t h e  s h o p s  w e r e

p l a c e d  o n  a  f i v e - d a y - a - w e e k  s c h e d u l e .

I n  O c t o b e r  a  c l a s s  i n  M e c h a n i c a l  D r a w i n g  w a s  s t a r t e d .  I n s t r u c t i o n  

i s  g i v e n  o n e  e v e n i n g  a  w e e k  b y  t h e  M e c h a n i c a l  D e p a r t m e n t .  T h e  i n s t r u c t i o n  

b o o k  c o m p i l e d  b y  t h e  iiducational D e p a r t m e n t  i s  b e i n g  f o l l o w e d .  M e c h a n i c a l  

a n d  e l e c t r i c a l  m e n  f r o m  a l l  m i n e s  a n d  s h o p s  n e a r  I s h p e m i n g  a r e  a t t e n d i n g  

t h e s e  c l a s s e s .  T h e r e  i s  a n  a v e r a g e  a t t e n d e n c e  o f  18, w i t h  a n  e n r o l l m e n t  of 

25. T h e  r e s u l t s  a r e  v e r y  g r a t i f y i n g .  T h e  m e n  a r e  v e r y  e a g e r  t o  l e a r n  a n d  

a p p r e c i a t e  t h e  o p p o r t u n i t y  g i v e n  t h e m .  It i s  h o p e d  t h a t  a l l  t h e  m e m b e r s  o f

t h e  c l a s s  w i l l  at t h e  c o n c l u s i o n  o f  t h e  c o u r s e  b e  a b l e  t o  m a k e  a c o r r e c t

d r a w i n g  a n d  als o  to r e a d  one i n t e l l i g e n t l y .  T h e  e f f i c i e n c y  o f  t h e  f o r c e  w i l l  

be g r e a t l y  i n c r e a s e d  i f  a l l  th e  m e n  h a v e  a  k n o w l e d g e  o f  d r a w i n g .

L A K E  M I N E .

No n e w  m a c h i n e r y  w a s  i n s t a l l e d  a t  t h i s  m i n e  d u r i n g  t h e  y e a r .

O n  J u l y  t h e  3 r d  t h e  c o o l i n g  t o w e r  c o l l a p s e d .  T h i s  c o o l s  th e  w a t e r  

f o r  t h e  a i r  c o m p r e s s o r  c o n d e n s e r  a n d  j a c k e t s .  T h e  t i m b e r s  of w h i c h  i t  w a s  

c o n s t r u c t e d  h a d  a l l  r o t t e d  w i t h  t h e  e x c e p t i o n  o f  t h e  s i l l s .  A  n e w  t o w e r  w a s
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l a is  im ; (G ont * d)

im m e d ia te ly  b u i l t  a b o u t tw o  t h i r d s  t h e  s i z e  o f  t h e  o ld  to w e r  w h ich  was a  

l i t t l e  l a r g e  f o r  t h e  w ork

The b r ic k w o r k  in  t h e  b o i l e r s  was c o m p le t e ly  o v e r h a u le d .

ITo breakdow ns o f  c o n se q u e n c e  o c c u r r e d  t o  t h e  o t h e r  e q u ip m e n t.

3ALI33URY LIES

T h ere w as no i n t e r r u p t i o n  o f  h o i s t i n g  d u r in g  th e  y e a r  due t o  

break d ow ns and a l l  o f  t h e  eq u ip m en t g a v e  g o o d  s a t i s f a c t i o n .

H in in g  o p e r a t io n s  w ere  su sp e n d e d  on  S ep tem b er  t h e  3 0 t h ,

In  Novem ber a  v e n t i l a t i n g  f a n  was i n s t a l l e d  on t h e  1 4 th  l e v e l  a b o u t  

200  f t .  from  t h e  s h a f t .  P h is  i s  d r iv e n  b y  a  5 H .P . ,  2 2 0  v o l t ,  3  p h a s e ,  1800  

R .P .H . ,  G en era l E l e c t r i c  in d u c t io n  m o to r . 3 y  m eans o f  a  r e v e r s i n g  v a lv e  f r e s h  

a i r  i s  f o r c e d  i n t o  th e  b r e a s t  o f  t h e  w o r k in g s  o r  sm oke drawn o u t .  A bout 100 0  

f t ,  o f  p ip e  c o n n e c t s  t h e  f a n  t o  t h e  w o r k in g s .  P h is  i s  u se d  o n ly  i n  d r iv in g  

t h e  r o c k  d r i f t .

ATHENS HUE

Phe e l e c t r i c  d r iv e n  h o i s t  and a i r  c o m p r e sso r  w ere  i n s t a l l e d  and  

r e a d y  f o r  s e r v i c e  in  H ay an d  w ere  p u t in  c o m m iss io n  th o  f i r s t  w eek  o f  J u n e .  

P h e se  m a c h in es  w ere o p e r a t e d  w it h  few  d e l a y s .  The s m a ll  m o to r  b e l t  d r iv e n  

s i n g l e  s t a g e  a i r  co m p r e sso r  p u r c h a s e d  f o r  t h e  S o u th  J a c k so n  C r u sh er  P la n t  

was m oved t o  th o  A th e n s  n in e  and p la c e d  in  t h e  e n g in e  h o u se  t o  s u p p ly  th e  

s m a ll  amount o f  a i r  n e e d e d  when t h e r e  i s  no d r i l l i n g  in  t h e  s h a f t .  P h is  

r e d u c e s  t h e  c u r r e n t  c o n su m p tio n  d u r in g  l i g h t  lo a d  p e r i o d s .

Phe h e a t in g  p la n t  was p \it  in  g o o d  c o n d i t i o n .  A r e t u r n  l i n e  from  

t h e  e n g in e  h o u se  was ru n  t o  t h e  b o i l e r s .  Phe s te a m  l i n e s  r u n n in g  t o  t h e  

v a r io u s  b u i ld in g s  was r e b u i l t ,  c o v e r e d  w ith  i n s u l a t i n g  m a t e r ia l  and p la c e d  

in  a  wooden la u n d e r  u n d e r g r o u n d . P ra p s  w ere p la c e d  on  a l l  r a d i a t o r s .

LUCY I f f iB

T h is  m in e was i d l e  t h e  e n t i r e  y e a r .

The 11" x  14" d u p le x  g e a r e d  s i n g l e  drum L ake S h o r e  E n g in e  ’Yorks 

h o i s t  was rem oved  an d  s h ip p e d  t o  t h e  L lo y d  n in e  t o  b e  u s e d  i n  s i n k i n g  a
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LUCY LIEU, (Cont'd)

w in z e  on S e c t io n  6 .  A 1 0 ” x  1 4 ” d u p le x  g e a r e d  d o u b le  drum Y e b s t e r ,  Canp &

Lane h o i s t  and one 125 H .P . lo c o m o t iv e  b o i l e r  i 3 th e  o n ly  eq u ip m en t l e f t  a t  

t h i s  m in e .

HAAS II E E

T h is  m in e o p e r a te d  u n t i l  O cto b er  w ith o u t  a n y  d e la y s  o r  a c c i d e n t s  

t o  m a c h in e r y . D u rin g  t h i s  t im e  th e  1 0 ” w a te r  colum n was p u t in  a s  o p p o r t u n i t y  

o f f e r e d  f o r  s a f e  w o r k in g  in  t h e  s h a f t .

D u r in g  J u ly  a  s m a ll  m otor d r iv e n  h o i s t  was i n s t a l l e d  on t h e  t h i r d  

l e v e l  t o  b e u se d  in  s in k in g  t h e  w in z e  t o  t h e  f o t ir th  l e v e l  and  u l t i m a t e l y  t o  

h o i s t  o r e .  The h o i s t  was f u r n is h e d  b y  t h e  Lake S h o r e  E n g in e  Y ork s and h a s  a  

drum 4 8 ” in  d ia m e te r  b y  4 2 ” w id e .  The m o to r , w h ich  i s  r a t e d  a t  50 H .P . ,  was 

f u r n is h e d  b y  t h e  A l l i s - C h a lm e r s  M a n fg . Company.

On O cto b er  1 s t  t h e  m in e was c l o s e d  down.

A 6” 8- s t a g e  m otor d r iv e n  c e n t r i f u g a l  pump was i n s t a l l e d  in  t h e  new  

pump s t a t i o n  on th e  t h i r d  l e v e l .  T h i3 pump i s  o p e r a te d  a b o u t tw o h o u r s  and  

tw e n ty  m in u te s  ea c h  d a y , th r o w in g  800  g a l l o n s  a  m in u te  a g a i n s t  a n  1 1 0 0  f t .  

h e a d . T h is  m akes th e  f lo w  o f  w a te r  in t o  t h e  m in e a b o u t 77 g a l l o n s  p e r  m in u te .  

The pump was m a n u fa c tu r e d  b y  t h e  A lb e r g e r  Pump and C o n d en ser  Company. I t  i s  

d r iv e n  b y  a  350  H .P . G e n e r a l E l e c t r i c  m o to r .

The pow er p la n t  was p u t i n  g o o d  r e p a i r .  A few  r e p a ir s  rem a in  t o  be

f i n i s h e d .

A bout t h e  f i r s t  o f  D ecem ber th e  s tea m  t u r b in e  was s t a r t e d  and  h a s  

b een  o p e r a t in g  s t e a d i l y  f u r n i s h i n g  c u r r e n t  t o  t h e  g e n e r a l  pow er s y s te m ,

iEGAUUEE I.IIHE

T h is  m in e i s  now e n t i r e l y  eq u ip p e d  w it h  e l e c t r i c a l  m a c h in e r y .

The new e l e c t r i c  pumps w ere  i n s t a l l e d  and a r e  h a n d l in g  a l l  t h e  w a ter  

from  t h e  1 0 th  l e v e l  pump s t a t i o n .  On J a n u a r y  1 3 th  t h e  8 ” 7 - s t a g e  c e n t r i f u g a l  

pump was t e m p o r a r i ly  p u t in  s e r v i c e  b ccavise o f  t h e  f i r e  in  t h e  9 th  l e v e l  pump 

s t a t i o n  n e a r  } 2  S h a f t .  In  F e b r u a r y  t h e  h ig h  s p e e d  r e c i p r o c a t in g  pumps w ere  

p u t in  s e r v i c e  and h a v e  b een  o p e r a t in g  e v e r  s i n c e .  Up t o  O c to b e r  1 s t  t h e y
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ICGAUIED LI HE (Cont 'd)

h a n d le d  a l l . t h e  w a te r  b e lo w  th e  6t h  l e v e l .  A f t e r  O cto b er  1 s t  t h e y  h a v e  h a n d le d  

a l l  t h e  n in e  w a t e r .  The c e n t r i f u g a l  punp ./as p ip e d  and  r e a d y  f o r  s e r v i c e  in  

I,larch . One t r i p l e  e x p a n s io n  punp i n  t h e  6 l e v e l  punp s t a t i o n  i s  h e ld  in  

r e s e r v e  u n t i l  t h e  r e l i a b i l i t y  o f  t h e  e l e c t r i c  punps i s  p r o v e n , s te a m  p r e s s u r e  

b e in g  m a in ta in e d  a t  £2  3 o i l e r  H o u se .

C o n s id e r a b le  t r o u b le  w as e x p e r ie n c e d  w ith  th e  r e c i p r o c a t in g  and  

c e n t r i f u g a l  pum ps, m ost o f  w h ich  was c a u s e d  b y  t h e  s a n d , o r e  and  c h ip s  o f  

wood w h ich  a c c u m u la te  i n  t h e  sum p. T h is  d i r t  s e t t l e s  t o  t h e  b o tto m  o f  t h e  

sump and in  tim e  becom es d e e p  and c o v e r s  t h e  s u c t i o n  f o o t  v a lv e s  and i 3 in  

tu r n  drawn i n t o  t h e  pum ps, c a u s in g  e x c e s s i v e  w ear on a l l  w a te r  en d  p a r t s  su ch  

a s  t h e  v a l v e s ,  v a lv e  s e a t s  and p o lo s  i n  t h e  r e c i p r o c a t in g  pumps th u s  h am p erin g  

o p e r a t io n s .  The r u n n e r s ,  s h a f t s ,  e t c . ,  o f  a l l  t h e  c e n t r i f u g a l  pumps i n  t h e  

s t a t i o n  w ere  a l s o  c u t  v e r y  r a p i d l y  b y  t h i 3  d i r t ,  n e c e s s i t a t i n g  e x t e n s i v e  r e p a ir s  

on a l l  r e v o l v in g  p a r t s .  M eans a r e  now b e in g  p r o v id e d  f o r  c l e a n in g  t h e  sump 

and  k e e p in g  i t  c le a n  and much b e t t e r  r e s u l t s  a r e  e x p e c t e d .  H o st  o f  t h e  d i r t  

i s  m e r c h a n ta b le  o r e .  s o  t h e  e x p e n s e  o f  c l e a n in g  t h o  sump i s  o f f s e t  b y  t h e  

v a lu e  o f  t h e  o r e  w h ich  o t h e r w is e  w o u ld  be pumped t o  s u r f a c e  and t o t a l l y  l o s t .

A 3-J** x  4" t r i p l e x  m otor d r iv e n  p lu n g e r  pump, w ith  a  c a p a c i t y  o f  50  

g a l l o n s  a  m in u te ,  was i n s t a l l e d  n e a r  t h e  b ottom  o f  # 3  S h a f t  t o  h a n d le  a l l  th e  

w a te r  w h ich  g o e s  down i n t o  t h e  s k ip  p i t .  I t  a u t o m a t i c a l ly  s t a r t s  and  s t o p s  

a s  t h e  w a te r  r i s e s  and lo w e r s .  The i n s t a l l a t i o n  o f  t h i 3 pump m akes i t  u n 

n e c e s s a r y  t o  o p e r a t e  t h e  a i r  co m p r esso r  a f t e r  w o rk in g  h o u r s .  S in c e  t h e  e l e c 

t r i c  p im ps h a v e  b e e n  d o in g  t h e  pum ping t h e  c u r r e n t  c o n su m p tio n  o f  t h e  a i r  com

p r e s s o r  i s  l e s s  th a n  h a l f  o f  w hat i t  w as when so  many s m a ll  pumps w ere u s in g  a i r .

The to p  tram  p l a n t ,  w h ich  fo r m e r ly  g a v e  s o  much t r o u b l e ,  h a s  ru n  w ith  

l i t t l e  d e la y .  The b rak e was a l t e r e d  so  t h a t  i t  w ou ld  n o t  l o c k ,  t h e  g e a r  r a t i o  

r e d u c e d , r o l l e r  b e a r in g s  p la c e d  on a l l  sh a rp  a n g le  s h e a v e s  and  g r e a s e  cu p s p u t  

o n . The l e n g t h  o f  th e  r o p e  a t  t h i s  p la n t  i s  m ore th a n  a t  a n y  o t h e r  m in e , b e in g  

a b o u t 4500  f t . ,  w h i le  th e  sp e e d  o f  t h e  c a r  i s  a b o u t 1100  f t .  p e r  m in u t e .  On 

t h e  stea m  p la n t  a t  t h e  L ake M in e t h e  ro p e  i s  a b o u t 2000  f t .  l o n g ,  w h i le  th e  

s p e e d  o f  t h e  c a r  i s  9 00  f t .  p e r  m in u t e .  The tram  ro p e  a t  t h e  Lake M ine i s
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IEGAIMSS IT EE (C ont 'd)

s h o r t e r  b e c a u s e  t h e  r o p e  i s  ru n  o n ly  a rou n d  th e  en d  on  w h ic h  s t o c k i n g  i s  b e in g  

d o n e . T h is  i n d i c a t e s  t h a t  t h e  tram  lo a d  a t  t h e  ITegaunee n in e  i s  h e a v i e r  th a n  

a t  a n y  o t h e r  m in e .

The h o i s t i n g  p la n t  o p e r a t e d  w i t h  n o  d e la y s  or  b reak d ow n s d u r in g

t h e  y e a r .

The c o m p r e sso r  o p e r a te d  m ost o f  t h e  y e a r ,  w ith  s l i g h t  d e la y s  and  

b r ea k d o w n s . D u r in g  m o st o f  t h e  y e a r  i t s  o p e r a t io n  was u n d er  t h e  c a r e  o f  a  

r e p r e s e n t a t i v e  o f  th e  H ord b erg  Company. E x t e n s iv e  t o s t s  w ere ru n  on b o th  

t h i s  and th e  A th e n s  n in e  c o m p r e sso r . The r e s u l t s  show  t h a t  t h e  m a c h in e s  

a r e  o p e r a t in g  b e lo w  g u a r a n te e d  e f f i c i e n c y  an d  c a p a c i t y .  T hey  h a v e  n o t  y e t  

b e e n  a c c e p t e d .

3OTJTH JACKS Oil

The c r u s h e r  p la n t  was o p e r a t e d  from  Ju ne 2 0 th  t o  S ep tem b e r  1 0 t h .

The new  e l e c t r i c a l  eq u ip m en t r a n  v e r y  s m o o th ly  an d  came up t o  e x p e c t a t i o n s  

in  e v e r y  w ay . The o n ly  s e r io u s  d e la y  was c a u s e d  b y  l i g h t n i n g  s e t t i n g  f i r e  t o  

t h e  h o i s t  c o n t r o l l e r  h o u se  in  t h e  c r u s h e r  b u i l d i n g .  T h is  c a u s e d  a  d e la y  o f  

t h r e e  d a y s .  A l t e r a t i o n s  h a v e  b e e n  made s o  t h a t  s i m i l a r  a c c i d e n t s  a r e  n o t  so  

l i k e l y  t o  o c c u r .  A f t e r  th e  p la n t  w as c l o s e d  down t h e  a i r  c o m p r e sso r  was 

moved t o  t h e  A th e n s  n in e  in  h o p e s  o f  e c o n o m is in g  in  c u r r e n t  a t  t h a t  m ine  

d u r in g  l i g h t  lo a d  p e r i o d s .

The p la n t  i s  i n  g o o d  c o n d i t i o n  and n e e d s  p r a c t i c a l l y  no r e p a i r s  

b e f o r e  s t a r t i n g  up  a g a in .

CIIACE HUE

The A l l i s - C h a lm e r s  e l e c t r i c  s t a r t e r  f o r  c o m p r e sso r  m otor w ore o u t  

and was r o p la c e d  w ith  a  s t a r t i n g  c o m p e n sa to r  made b y  t h e  G e n e r a l E l e c t r i c  

Company.

Some m in or r e p a ir s  w ere  made on  t h e  c o m p r e s s o r . The c r a n k  p in  b r a s s  

was r e b a b b it t o d  an d  th e  c o o l i n g  w a te r  p ip in g  c h a n g e d .

A h o rn  gap  l i g h t n i n g  a r r e s t e r  was p la c e d  in  t h e  e n g in e  h o u se  t o  

p r o t e c t  t h e  2300  v o l t  l i n e  from  ITorth L a k e . L ig h t n in g  g o t  b eyon d  t h i s  o n ce
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CHASE liras (Cont'd)

d u r in g  t h e  summer and p u n c tu r e d  a  c o i l  in  t h e  c o m p r e sso r  m otor  an d  a l s o  one  

in  t h e  G ould  xm dergrou nd  pump m o to r . T h e se  w ere  r e p a ir e d  im m e d ia te ly  and  o n ly  

a  s h o r t  d e la y  r e s u l t e d .

B o th  d r i v i n g  drums o f  t h e  t o p  tra m  p la n t  w ere rem oved  an d  t h e i r  

b e a r in g s  r e - b u s h e d .

The w a te r  en d  o f  t h e  c e n t r i f u g a l  pump a t  t h e  b o tto m  o f  t h e  s h a f t  was 

b a d ly  w o r n . I t  w as b r o u g h t up  and r e p a i r e d ,  a f t e r  w h ich  t h e  ./h o le  pim p was 

rem oved  from  th e  m in e and u s e d  f o r  u n w a te r in g  t h e  D e x te r  U in e .

DEXTER H UE

P r e p a r a to r y  w ork  f o r  u n w a te r in g  t h e  D e x te r  was b egu n  in  A p r i l .  A 

3" a i r  l i n e  was l a i d  from  t h e  C h ase M in e , tw o h o i s t s  w ere  s e t  up  i n  t h e  e n g in e  

h o u se  and a  t r a n s m is s io n  l i n e  r u n  from  t h e  C hase n i n e .

A s l e e t  an d  i c e  s to r m  c a u s e d  t h e  f i r s t  a t t e m p t  a t  u n w a te r in g  t o  

f a i l  a s  t h e  h ig h  t e n s io n *  t r a n s m is s io n  l i n e  was o u t o f  s e r v i c e  f o r  10 h o u r s .  

The s e c o n d  a t t e m p t ,  s t a r t e d  on May t h e  4 t h ,  was a  s u c c e s s  an d  t h e  m in e was 

pumped o u t b y  J u ly  1 7 t h .  T h r ee  c e n t r i f u g a l  pumps wore u s e d  an d  t h e s e  w ere  

l e f t  on t h e  s e c o n d ,  t h i r d  and s e v e n t h  l e v e l s  t o  k e e p  t h e  m ine d r a in e d .

In  J u ly  t h e  e n g in e  h o u s e  w as d e s t r o y e d  b y  f i r e  c a u s e d  b y  l i g h t n i n g .  

The b a b b i t t  was m e lt e d  from  t h e  h o i s t  b e a r in g s  and  th o  e l e c t r i c a l  a p p a r a tu s  

d e s t r o y e d .  The h o i s t 3  w e re  r e p a ir e d  an d  a  new e n g in e  h o u se  b u i l t .  Diam ond  

d r i l l i n g  i3  s t i l l  in  p r o g r e s s  a t  t h i s  m in e .

LLOYD MIIIS

Some m in or  c h a n g e s  'were made on t h e  tw o h o i s t s .  The l e a k y  s p o o l  

v a l v e s  on th o  a i r  b r a k e s  w ere  r e p la c e d  w ith  s l i d e  v a l v e s  and e l e c t r i c  s a f e t y  

o v e r w in d s  w ere  i n s t a l l e d  on re co m m en d a tio n  o f  t h e  s a f e t y  c o m m itte e .

The d e p th  o f  th o  s h a f t  was in c r e a s e d  t o  t h e  800  f t .  l e v e l  and new  

r o p e s  f o r  t h i s  d e p th  w ere  p u t on b o th  h o i s t s .  The s p e e d  o f  t h e  s k ip  h o i s t  

was in c r e a s e d  t o  9 00  f t .  p e r  m in u te  b y  r e p l a c in g  t h e  m otor sp u r  g e a r  w ith  a  

T u e s t  h e r r in g b o n e  g e a r  o f  a  d i f f e r e n t  g e a r  r a t i o .  S t o r a g e  p o c k e t s  w e r e  p u t  

in  on t h e  t h i r d  and f o u r t h  l e v e l s  an d  e l e c t r i c  h a u la g e  s t a r t e d  on  t h e  t h i r d
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LLOYD U IIE (G o n t’ d]

l e v e l .  T h is  h a u la g e  eq u ip m en t c o n s i s t s  o f  a  6-̂ - t o n  lo c o m o t iv e  and  f i v e  tram  

c a r s .  The lo c o m o t iv e  i s  a  d u p l i c a t e  o f  t h o s e  on  t h e  f o u r t h  l e v e l  and  M o r r is  

M ine f i r s t  l e v e l .

A p o r t a b le  lo a d e r  was d e s ig n e d  and b u i l t  b y  t h e  M e c h a n ic a l D e p a r t 

m ent and i s  o p e r a t in g  on th e  t h i r d  l e v e l .  I t  c o n s i s t s  o f  an  e n d le s s  e l e v a t i n g  

a p ro n  and i s  d r iv e n  b y  an  e l e c t r i c  m otor r e c e i v i n g  c u r r e n t  from  t h e  t r o l l e y  

w i r e .  By th e  u s e  o f  t h i s  lo a d e r  m ore c a r s  can  b e  lo a d e d  v /ith  l e s s  work and  

th e  d r i v i n g  o f  t h e  d r i f t  i s  n o t  r e t a r d e d  due t o  3 lo w  r e m o v a l o f  b r o k e n  r o c k .

A 3 ” d r a in  l i n e  was ru n  from  t h e  se c o n d  t o  t h e  f o u r t h  l e v e l  and a l l  

th e  w a te r  from  t h i s  m in e i s  now d r a in e d  t o  t h e  M o r r is  M ine pum ps.

A 6" a i r  l i n e  was p la c e d  in  t h e  s h a f t  b e tw e e n  t h e  f o u r t h  and t h i r d  

l e v e l s  and  a  4" l i n e  e x te n d e d  t o  t h e  se c o n d  l e v e l .

The fa n  on t h e  f o u r t h  l e v e l  w as m oved 3 ,0 0 0  f t .  f a r t h e r  a lo n g  t h e  

d r i f t  and i s  now u sed  t o  v e n t i l a t e  t h e  S e c t i o n  6 r a i s e .

MORRIS MIRE

The m ost m a in te n a n c e  w ork in  th e  e n g in e  h o u se  was r e q u ir e d  b y  th e  

ITordberg c o m p r e s s o r . A c r a c k  d e v e lo p e d  in  t h e  cr a n k  end  o f  t h e  low  p r e s s u r e  

c y l in d e r  h ea d  and  th e  h o a d  was r e p la c e d  w ith  a  new o n e . B r a c e s  were p la c e d  

on th e  d a s h p o ts  o f  th e  lo w  p r e s s u r e  c y l i n d e r  and a  b ro k en  d a s h p o t  r o d  was 

r e p a ir e d .  In  O cto b er  tw o c y l i n d e r  h ea d  g a s k e t s  le a k e d  and  new o n e s  w ere p u t  

o n . T e s t3  on b o th  t h i s  m ach in e  an d  th e  I n g e r s o l l - R a n d  w ore r \in  d u r in g  t h e  

summer. T h e se  t e s t s  show a  v o lu m e t r ic  e f f i c i e n c y  f o r  t h e  ITordberg c o m p r e sso r  

o f  8 6 .8 * /, w h ile  th e  e f f i c i e n c y  o f  t h e  I n g e r s o l l - R a n d  m a ch in e  was 85^,.

E a r ly  in  th e  y e a r  on e o f  th e  r o t o r  o o i l s  on th e  c a g e  h o i s t  m otor  

b u rn ed  in  tw o  and t h e  m ach in e  was 3 h u t down on e d ay  f o r  r e p a i r s .

O nly  one r o p e  was r e p la c e d  d u r in g  t h e  y e a r ,  t h i s  b e in g  t h e  c a g e  r o p e .

The 8'* w ater d is c h a r g e  l i n o  in  t h e  s h a f t  from  t h e  800  f t .  l e v e l  t o  

s u r f a c e  was r a i s e d  1 /4 "  and new g a s k e t s  i n s e r t e d  a t  a l l  f l a n g e s .  Tv/o f l a n g e s  

b ro k e  on t h i s  l i n e  c l o s e  t o  th e  s e c o n d  l e v e l .  The t r o u b le  was due t o  a  l e n g t h  

o f  s ta n d a r d  p ip e  p u t  t h e r e  b y  m is t a k e ,  t h i s  b e in g  t o o  w e a k . I t  was r e p la c e d  

w ith  a  l e n g t h  o f  e x t r a  h e a v y  p ip e  and  th e  f l a n g e s  g a v e  n o  m ore t r o u b l e .
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.I03F.IS mine (Cont’d)

The s k ip s  c a u s e d  some t r o u b l e .  The n o r th  s k ip  b ro k e  l o o s e  a t  one  

t i n e  and t h e  s o u th  one a  l i t t l e  l a t e r .  The t r o u b le  m s  c a u s e d  b y  i c e  and worn  

r u n n e r s . A m ore f r e q u e n t  i n s p e c t i o n  was th e n  made an d  no f u r t h e r  t r o u b le  

o c c u r r e d .

E l e c t r i c  h a u la g e  w as s t a r t e d  on t h e  f i r s t  l e v e l  in  F e b r u a r y  w it h  on e  

&v t o n  lo c o m o t iv e  and s i x  tram  c a r s .  A u to m a tic  c o u p le r s  w ere  i n s t a l l e d  on t h i s  

o u t f i t  and h a v e  g iv e n  s a t i s f a c t i o n .  The lo c o m o t iv e  i s  a  d u p l i c a t e  o f  t h e  on e  

on t h e  s e c o n d  l e v e l .  A s m a ll  e l e c t r i c  h o i s t  m ounted  on a  t r u c k  i3  u se d  on  

t h i s  l e v e l  f o r  h o i s t i n g  t im b e r  up t h e  r a i s e s .  C u rr en t f o r  t h i s  i s  ta k e n  from  

th e  t r o l l e y  w ir e .

The 1 ,0 0 0  g a l l o n  p e r  m in u te  P r e s c o t t  pumps on t h e  s e c o n d  l e v e l  g a v e  

v e r y  l i t t l e  t r o u b le  d u r in g  t h e  y e a r .  A new m otor s h a f t  c o u p l in g  was p la c e d  on  

S o .  1 pump a s  th e  o t h e r  ./as b a d ly  w orn . The m ain  im provem ent made a t  t h i 3  

p o in t  was in  t h e  sump whore a  5 f t .  c o n c r e t e  dan  was b u i l t  b e tw e e n  t h e  pumps 

t o  f a c i l i t a t e  t h e  c l e a n i n g  o f  t h e  sum p. The s e t t l i n g  b a s in  was c le a n e d  t h r e e  

t im e s  d u r in g  t h e  y e a r .

An 8 ” x  10" p u f f e r  was s e t  up on  th e  s e c o n d  l e v e l  and i s  u s e d  i n  

s in k in g  t h e  w in z e  c l o s e  t o  t h e  s h a f t .

Few a d d i t i o n s  w ere  made t o  t h e  3hop e q u ip m e n t . An e l e c t r i c i a n ’ s  

w ork  room w as b u i l t  i n  one c o r n e r  o f  t h e  e a r i /e n t e r  sh o p  and i s  c o n s t r u c t e d  

o f  a n g le  and c o r r u g a te d  s h e e t  i r o n .

A 3 - p o le  A ld r ic h  pum p, w it h  a  c a p a c i t y  o f  150  g a l l o n s  p e r  m in u te  

a g a i n s t  75 f t .  h e a d , w as s e t  up in  t h e  m a ch in e  s h o p . T h is  p im ps w a te r  from  

t h e  Carp R iv e r  f o r  t h e  ch a n g e  h o u se  and t h e  c o m p r e sso r  c o o l i n g  j a c k e t s .

A 3 - p o le  D eane pump o f  3 0 0  g a l l o n s  p e r  m in u te  c a p a c i t y  a g a i n s t  400  

f t .  h ea d  was s e t  u p , t e m p o r a r i ly ,  i n  t h e  m a ch in e  sh o p  t o  s u p p ly  w a te r  t o  t h e  

l o c a t i o n  w a te r  sy s te m  a s  t h e  s p r in g  s u p p ly  i s  n o t  a d e q u a te  and i s  f a i l i n g  

m ore e a c h  y e a r .

A s m a ll  sump f o r  t h e s e  tw o pumps was made a t  t h e  s i d e  o f  t h e  Carp  

R iv e r  and a  4" s u c t i o n  l i n e  from  e a c h  pump ru n s in t o  t h i s .  T h is  s,ump w as  

made f o r  t h e  p u r p o se  o f  r e m o v in g  a l l  h ig h  w a te r  an d  sa n d  t r o u b l e s .
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IICP-RI3 I.IEE (Cont'd)

A 1 2 ,0 0 0  g a l l o n  w ooden ta n k  was s e t  up b a c k  o f  t h e  l a b o r a t o r y  and  

i s  c o n n e c t e d  b y  a  4 ” l i n e  t o  t h e  A ld r ic h  pump. T h is  r e l i e v e s  t h e  pump from  

r u n n in g  c o n t i n u o u s l y .

A t e le p h o n e  s y s te m  w as i n s t a l l e d  b e tw e e n  t h e  o f f i c e  an d  u n d erg ro u n d

T h is  m in e w as n o t  i n  o p e r a t io n  d u r in g  t h e  y e a r .  The o n ly  w ork  

d o n e was t o  o v e r h a u l  t h e  h o i s t  an d  p u t  i t  i n  g o o d  c o n d i t i o n .

eraiicis l i m e

Ho w ork was d on e a t  t h i s  m in e .

JOPLHIG II E C

Ho w ork was d on e a t  t h i s  m in e .

GARDNER-I IACIIEIAI7 H E SS

The w ork  o f  i n s t a l l i n g  t h e  eq u ip m en t a t  t h e s e  m in e s ,  .which was 

s t a r t e d  i n  1 9 1 3 , w as c o m p le te d  e a r l y  i n  t h e  y e a r ,  and  was o p e r a t e d  u n t i l  t h e  

m in es  w ere  s h u t  down on O c to b e r  1 s t .

T hey  w ore f u r n i s h e d  b y  t h e  A l d r i c h  Pump Company an d  h a v e  a  c a p a c i t y  o f  250  

g a l l o n s  p e r  m in u te  a g a i n s t  3 00  f t .  h e a d ,  and  a r e  d r iv e n  b y  50 H .P .  G e n e r a l  

E l e c t r i c  m o t o r s .

t o  f u r n i s h  t h e  a i r  n e e d e d  u n t i l  a  l a r g e r  l i n e  c o u ld  bo l a i d  from  t h e  C e n tr a l  

Pow er P l a n t . '  A now 6" a i r  l i n e  w as l a i d  d u r in g  t h e  summer and  f u r n is h e d  a l l  

t h e  a i r  n e e d e d .

A G e n e r a l E l e c t r i c  p r im a r y  p a n e l  was i n s t a l l e d  f o r  t h e  c a g e  h o i s t  

m o to r , r e p l a c in g  P e s t in g h o u s e  eq u ip m en t w h ic h  was n o t  s a t i s f a c t o r y .

Hew h e r r in g b o n e  g e a r s  were i n s t a l l e d  on  t h e  c a g e  h o i s t .  A c o u n t e r 

b a la n c e  w a s ,a l s o  i n s t a l l e d  t o  w ork on  t h i s  h o i s t .

AUSTIN IIE E

Two e l e c t r i c  p ow er d r iv e n  t r i p l e x  pumps w ere  b ou g h t f o r  t h e s e  m in es

GTIHH IIE E

The c o m p r e sso r  from  t h e  P r in c e t o n  M ine was i n s t a l l e d  a t  t h i s  m in e
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(TTJir IIHIE (Cont’d)

The s k ip  h o i s t  o p e r a t e d  w it h o u t  t r o u b l e .

The i n s t a l l a t i o n  o f  t h e  u n d er g ro u n d  p lu n g e r  punp w as c o m p le te d  e a r l y  

i n  t h e  y e a r  an d  t h e  pump w as p u t  i n t o  s e r v i c e .  T h is  pump was m a n u fa c tu r e d  b y  

t h e  F red  11. P r e s c o t t  S team  Punp Company and h a s  a  c a p a c i t y  o f  1 0 0 0  g a l l o n s  

p e r  m in u te  a g a i n s t  1 0 0 0  f t .  h e a d .  I t  i 3  d r iv e n  b y  a  3 5 0  H .P . G e n e r a l E l e c t r i c  

m o to r .

The pum ping eq u ip m en t o p e r a t e d  s a t i s f a c t o r i l y .

The t o p  tram  e q u ip m e n t , c o n s i s t i n g  o f  a  d o u b le  o r e  tra m  an d  r o c k  

tr a m , w as i n s t a l l e d  i n  A p r i l .  The o r e  tram  c o n s i s t s  o f  tw o  in d e p e n d e n t  e n d 

l e s s  r o p e  h a u la g e  drums made b y  t h e  L ak e S h o r e  E n g in e  P o r k s  an d  a r e  d r iv e n  

b y  tw o 37-J- H .P . G e n e r a l E l e c t r i c  m o t o r s .  S w itc h b o a r d  an d  c o n t r o l  a p p a r a tu s  

was f u r n is h e d  b y  t h e  G e n e r a l E l e c t r i c  Company. The r o c k  tram  i s  d r iv e n  b y  

a  10  H .P . G e n e r a l E l e c t r i c  m o to r .  T h i3  eq u ip m en t o p e r a t e d  s a t i s f a c t o r i l y  

d u r in g  t h e  y e a r .

A s e c o n d  b o i l e r ,  o f  30 H .P . c a p a c i t y ,  w as i n s t a l l e d  in  t h e  ch a n g e  

h o u s e  f o r  h e a t i n g  p u r p o s o s .

PRIUCETOUT IIHIE

M ine pum ping eq u ip m e n t o p e r a t e d  th r o u g h o u t  t h e  y e a r  w ith o u t  a n y  

t r o u b l e .  O th er  eq u ip m en t w as u s e d  v e r y  l i t t l e  d u r in g  t h e  y e a r .

FRIITGETOII CEIITHAL POTER PLAIIT

The a i r  c o m p r e s s o r ,  w h ic h  was ch a n g e d  t o  m o to r  d r i v e  i n  1 9 1 3 ,  

o p e r a t e d  s a t i s f a c t o r i l y .

The s t e a m - e l e c t r i c  p la n t  w as s t a r t e d  up on  A u g u st t h e  2 4 th  and h a s  

b e e n  ru n  c o n t in u o u s ly  s i n c e .

Hew G e n e r a l E l e c t r i c  l i g h t n i n g  a r r e s t e r s  w ere  i n s t a l l e d  i n  t h e  

S u b s t a t io n  f o r  t h e  I s h p e m in g - P r in c e t o n  h ig h  t e n s i o n  l i n e s ,  r e i ) l a c i n g  t h o s e  

o f  ^ e s t in g h o u s e  make w h ic h  d id  n o t  g i v e  s a t i s f a c t o r y  s e r v i c e .

A s e r io u s  a c c i d e n t  o c c u r r e d  t o  S u b s t a t io n  e q u ip m e n t i n  A p r i l .  An  

e x p l o s i o n  o c c u r r e d  i n  t h e  S u b s t a t i o n ,  b lo v / in g  o u t  t h e  s o u t h  w a l l  o f  t h e  b u i l 

d in g .  T h is  e x p l o s i o n  was e v i d e n t l y  c a u s e d  b y  t h e  o ld  l i g h t n i n g  a r r e s t o r s .

O th er eq u ip m en t g a v e  no t r o u b l e .
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p r ih c e t o n  c e n t r a l  p u h p e t o  s t a t io n

R e p a ir s  w ere made on o n e  o f  t h e  b o i l e r s .

O th er  eq u ip m en t o p e r a t e d  w it h o u t  a n y  t r o u b l e .

S t e p h e n s o n  h u e

The h o i s t i n g  p la n t  o p e r a t e d  th r o u g h  t h e  y e a r  -w ith o u t a n y  s e r i o u s  

b rea k d o w n s .

D u r in g  t h e  summer t h e  t o p  tram  la y o u t  w as ch a n g ed  s o  t h a t  t h e  t o p  

tram  c a r s  ru n  u n d er  t h e  dtmp from  t h e  s i d e .  T h is  d id  aw ay w it h  t h e  r e v e r s e  

c u r v e s  in  t h e  t r a c k  and  g r e a t l y  h e lp e d  o p e r a t in g  c o n d i t i o n s .  The r o c k  tram  

e n g in e  was m oved t o  a  new l o c a t i o n  an d  i s  now a l s o  u s e d  t o  h a n d le  o r e .  The 

m ain  tram m in g e n g in e  h ad  on e s e r io u s  b reak d ow n  d u r in g  t h e  y e a r .

The u n d erg ro u n d  e l e c t r i c  pum ping eq u ip m en t was in  o p e r a t io n  th r o u g h 

o u t t h e  y e a r .  The c o n t r i f u g a l  pump o p e r a t e d  w it h o u t  t r o u b l e .  A b reakdow n  

o c c u r r e d  on th e  p lu n g e r  pump i n  U ovem ber d u e t o  g r o u t in g  u n d er  f r o n t  en d  o f  

t h e  pump g i v i n g  w a y . Hew g e a r s  w ere  i n s t a l l e d  on t h i s  pump i n  D ecem b er, 

g r e a t l j /  im p r o v in g  o p e r a t in g  c o n d i t i o n s .

The u n d erg ro u n d  h a u la g e  eq u ip m en t o p e r a t e d  s a t i s f a c t o r i l y  d u r in g  

t h e  y e a r  w ith  no s e r io u s  b r e a k d o w n s .

C R O SB Y  I I E E

The C ro sb y  M in e eq u ip m en t w as d e s t r o y e d  b y  f i r e  on  H ay 3 1 s t .  The 

b o i l e r s  w ere  o n ly  s l i g h t l y  in j u r e d  and  t h e  h o i s t  was r e p a ir e d  s u f f i c i e n t l y  t o  

do d e v e lo p m e n t w o rk , b u t w i l l  h a v e  t o  b e r e p la c e d  when m in in g  i s  s t a r t e d  a g a i n .

E s t im a t e  h a s  b e e n  made on r e b u i l d i n g  t h i s  p la n t  t o  s u i t  h a s h i n g  P la n t  

c o n d i t i o n s .  S in c e  m a k in g  t h i s  e s t im a t e  i t  h a s  b e e n  l e a r n e d  t h a t  t h e  N o r th e r n  

Pow er Company h a v e  e x t e n d e d  t h e i r  l i n e s  t o  t h i s  v i c i n i t y  and  w o u ld  ta k e  o u r  

lo a d  a t  a b o u t 1 ^ p e r  K#W .Hr. T h is  s h o u ld  b e  th o r o u g h ly  i n v e s t i g a t e d  b e f o r e

we d e c id e  t o  r e b u i l d .  I f  a  d e s i r a b l e  c o n t r a c t  ca n  b e made w i t h  them  i t  w ou ld  

b e b e t t e r  th a n  t o  r e b u i l d  ou r p l a n t .

T h is  m in e  w as sh u t  down c o m p le t e ly  in  O c to b e r .

IMPERIAL H U E

No w ork  h a3  b e e n  d on e a t  t h e  I m p e r ia l  M ine d u r in g  t h e  y e a r .
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KHPU3LIG HEE

The p ow er f o r  t h i s  p r o p e r t y  c o n e s  from  t h r e e  s e p a r a t e  p l a n t s  and  

t h i s  p a r t l y  a c c o u n t s  f o r  t h e  h ig h  c o s t  o f  pow er p e r  t o n  o f  o r e  n in e d .  C th er  

r e a s o n s  f o r  t h i s  a r e  t h e  g r e a t  d e p th  o f  h o i s t i n g ,  e x c e s s i v e  am ount o f  a i r  

r e q u ir e d  on a c c o u n t  o f  h a rd  m a t e r ia l  and  3 m a ll p r o d u c t .

The c o n su m p tio n  o f  a i r  h a s  b e e n  m a t e r i a l l y  r e d u c e d  b y  s t o p p in g  l e a k s  

i n  t h e  p ip e  l i n e .  I t  vas r e c e n t l y  d is c o v e r e d  t h a t  t h e r e  a r e  a  l a r g e  number 

o f  l e a k s  w h ich  o r d i n a r i l y  w ould n o t  b e d e t e c t e d .  The m ain  p ip e  l i n e  i s  made 

up o f  r i v e t e d  s h e e t s  and t h e r e  a r e  le a k 3  a ro u n d  som e o f  t h e  r i v e t s  w h ic h  a r e  

o n ly  a p p a r e n t w hen th e  p ip e  i s  vet and show b y  s m a ll  a i r  b u b b le s  u n d er  t h e  w e t  

s u r f a c e .  The e x t e n t  o f  t h e s e  l e a k s  ca n  n o t  b e  d e te r m in e d  \ m t i l  warm w e a th e r .

The t h r e e  pow er p la n t s  a b o v e  r e f e r r e d  t o  a r e  t h e  C e n t r a l  Pow er P l a n t ,  

ITo. 5 E n g in e  H ouse and  t h e  T?ater Pow er P l a n t .

C SIIT R A L  P O T S R  PLAITT -  B O IL E R  HO O H :

In  t h i s  b o i l e r  room t h e r e  a r e  fo u r  1 0 0  H *P«, 72" x  1 6 * ,  f i r e  tu b e  

b o i l e r s .  S t e e l  s t a c k  60"  i n  d ia m e te r  b y  6 0 f t .  h ig h .  B o i l e r s  a r e  h and  f i r e d ,  

h a v e  f e e d  w a te r  h e a t e r  and u s u a l  eq u ip m en t o f  f e e d  pum ps, e t c .

C 5H T R A L  P O P S ? . PLAITT -  S IT G IIE  R O O II:

The c o m p r e sso r  i s  a  tw o s t a g e  c r o s s  com pound m a c h in e , w i t h  c o r l i s s  

v a l v e s  on t h e  s te a m , c o r l i s s  v a l v e s  on  i n l e t  o f  a i r  and  p o p p e t  d i s c h a r g e .

Runs c o n d e n s in g  and i 3  a n  e f f i c i e n t  m a c h in e , co m p a r in g  q u i t e  f a v o r a b ly  w it h  

o u r b e s t  e q u ip m e n t . I t  h a s  c a p a c i t y  o f  a b o u t  4 ,0 0 0  c u b ic  f e e t  p e r  m in u t e .

I t  was made b y  t h e  A l l i s - C h a lm e r s  Company and  w as i n s t a l l e d  i n  1 9 0 0 . I t  i s  

i n  f i r s t  c l a s s  c o n d i t i o n  w i t h  t h e  e x c e p t io n  o f  t h e  h ig h  p r e s s u r e  a i r  c y l i n d e r .  

T h ere i s  an  i r r e p a r a b le  c r a c k  in  t h e  p a r t i t i o n  -w all s e p a r a t in g  a i r  an d  w a te r  

in  th e  w a te r  j a c k e t  s p a c e  m ak in g  i t  n e c e s s a r y  t o  o p e r a t e  t h i s  c y l i n d e r  a t  t h e  

p r e s e n t  t im e  w ith o u t  w a te r  c o o l i n g .  C o r r e sp o n d e n c e  f o r  a  new c y l i n d e r  i s  

p r o g r e s s in g .

HOIST -  The h o i s t  i n  t h i s  e n g in e  h o u s e  o p e r a t e s  t h e  tw o s k ip s  in  

b a la n c e  in  th e  P a s c o e  S h a f t .  I t  i s  a  f i r s t  m o t io n ,  c o r l i s s ,  tw o drum m ach in e  

b u i l t  b y  t h e  S u l l i v a n  M a c h in e r y  Company an d  i n s t a l l e d  in  1 9 0 4 . I t  i s  a  h ig h  

c l a s s  h o i s t  and  i n  e x c e l l e n t  c o n d i t i o n .  The c y l i n d e r s  a r e  d u p le x ,  24" d i a .
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x  48"  s t r o k e .  T h is  h o i s t  h a s  two d ru m s, e a c h  8 '  d i a ,  x  9 '  f a c e .

T h ere  i s  a l s o  in  t h i s  e n g in e  room an  o ld  o b s o l e t e  h o i s t  w h ic h  i s  

o n ly  go o d  f o r  s c r a p .

ELECTRIC GEITERATOR -  T h i3  i3  a  s o - c a l l e d  m ix ed  p r e s s u r e  D eL ava l 

s te a m  t u r b i n e ,  d r i v i n g  tw o 75  K .I7. U e s t in g h o u s e  g e n e r a t o r s .  T h is  i s  su p p o se d  

t o  t a k e  t h e  e x h a u s t  s te a m  from  t h e  h o i s t s  a t  z e r o  p r e s s u r e  an d  when t h i s  i s  

n o t  s u f f i c i e n t , t o  a u t o m a t i c a l l y  augm ent i t  b y  h ig h  p r e s s u r e  s t e a m . U nder  

a c t u a l  t o s t  i t  t a k e s  20,1 m ore l i v e  s te a m  th a n  i s  r e q u ir e d  b y  a  c o r l i s s  n o n 

c o n d e n s in g  e n g in e  and i n  a d d i t i o n  t o  t h i s  p u t s  a  b a ck  p r e s s u r e  o f  10  t o  12  

l b s .  on a l l  h o i s t i n g  e q u ip m e n t . I t  i s  b e in g  u s e d  o n ly  a s  p, s p a r o .

IIP .5 ENGIEE HOUSE:

30ILER PLA1IT -  The b o i l e r  p lp .n t c o n s i s t s  o f  tw o 1 0 0  H .P . B a b co ck  

& U i l c o x  w a te r  tu b e  b o i l e r s ,  h and  f i r e d ,  w i t h  t h e  u s u a l  f e e d  w a te r  h e a t e r ,  

f e e d  purap3, e t c .  One was b ou gh t i n  1 9 0 3  and t h e  o t h e r  in  1 9 0 6 .  T h ey  a r e  in  

f i r s t  c l a s s  c o n d i t i o n .

HOISTS -  T h e re  a r e  tw o h o i3 t 3  a t  t h i s  p l a n t .  One i s  o ld  an d  in  

bad c o n d i t io n  an d  i t s  u s e  h a3  b e e n  d i s c o n t in u e d .  The o t h e r  o n e ,  w h ich  now  

h o i s t s  from  ^9 S h a f t ,  i s  i n  g o o d  c o n d i t i o n  an d  i s  a  s e r v i c e a b l e  m a c h in e . I t  

i s  a  s i n g l e  e n g in e  h o i s t  w i t h  f l y w h e e l  an d  was o r i g i n a l l y  b u i l t  b y  t h e  E .  P . 

A l l i s  Company. The e n g in e  s t i l l  r e m a in s  b u t  t h e  drums h a v e  b e e n  r e p la c e d  b y  

t h e  S u l l i v a n  H a c h in e r y  Com pany. T h ere  a r e  t h r e e  drums -  tw o 12* d i a .  x  56"  

f a c e  and on e 1 2 ’ d i a .  x  37"  f a c e .  One o f  t h e  1 2 ’ d i a .  x  56"  f a c e  drums h e i s t s  

th e  c a g e  a n d  t h e  o t h e r  one h o i s t s  t h e  o r e .  The 12* d i a .  x  37"  f a c e  drum 

c o n t r o l l s  t h e  c o u n te r w e ig h t  w h ic h  i s  i n  b a la n c e  w i t h  t h e  o r e  drum .

ELECTRIC E1TGIHE -  A 16"  x  42"  n o n - c o n d e n s in g  E .  P .  A l l i s  c o r l i s s  

e n g in e  d r i v e s  a  150  K,W. G e n e r a l E l e c t r i c  g e n e r a t o r .  T h is  e q u ip m e n t i s  q u i t e  

o ld  bxit i s  u s e d  i n s t e a d  o f  t h e  m ix ed  p r e s s u r e  t u r b in e  f o r  r e a s o n s  g i v e n  a b o v e .

7ATER POTER PLAHT:

T h is  p la n t  h a s  b e e n  e n t i r e l y  r e b u i l t .  The s t o r a g e  dam a t  Lake  

H ichigam m e was r e b u i l t  l a 3 t  f a l l .  A l e a k  h a s  d e v e lo p e d  w h ic h  w i l l  n e e d  

r e p a i r i n g ,  b u t t h i s  ca n  o n ly  b e  d on e in  t h e  summer m o n th s . I t  i s  n o t  s e r i o u s .
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The g u a rd  l o c k  c o n t r o l l i n g  t h e  c a n a l  t o  t h e  p ow er h o u se  was r e b u i l t  

and i s  now q u i t e  p e r m a n e n t .

The b u lk h e a d , w h e e l f o u n d a t i o n s , d r a f t  t u b e s  an d  s h e a v e  room  w ere  

r e b u i l t  e n t i r e l y  o f  c o n c r e t e .  The l a r g e r  o f  t h e  o ld  w h e e l s ,  w h ic h  wa3 w reck ed  

was r e p la c e d  b y  a  new 6 00  H .P . 3 .  I lo r g a n  S m ith  Company w h ee l and  th e  s m a l le r  

o f  t h e  o l d  w h e e ls ,  w h ic h  i s  a b o u t 3 00  H .P , c a p a c i t y ,  w as r e - s e t .  T h is  p la n t  

i s  now in  e x c e l l e n t  c o n d i t i o n .  A s m a l l  am ount o f  c o n c r e t in g  r e m a in s  y e t  t o  

b e d on e and  w i l l  b e  c o m p le te d  in  warm w e a th e r .

E a ch  o f  t h e s e  w h e e ls  d r i v e s  an  a i r  c o m p r e sso r  b y  m eans o f  r o p e  d r iv e  

T h ese  c o m p r e sso r s  a r e  d u p l i c a t e s  and  i n  g o o d  c o n d i t i o n .  T h ey  a r e  d u p le x  two  

s t a g e  o f  t h e  f o l l o w i n g  d im e n s io n s ,  3 2 - '”  x  20^*' -  36"  s t r o k e ,  g i v i n g  3 4  c u b ic  

f e e t  o f  a i r  d is p la c e m e n t  p e r  r e v o l u t i o n .  T hey  w ere  m a n u fa c tu r e d  b y  t h e  I n g e r -  

s o l l - 3 a r g e a n t  Company and  w ere i n s t a l l e d  i n  1 9 0 3 .

The a i r  l i n o  from  t h i s  p la n t  t o  t h e  m in e i s  a b o u t  4 ,0 0 0  f t .  lo n g  and  

h a s  many l e a k s .  T h is  h a s  a l r e a d y  b e e n  r e f e r r e d  t o .  T h is  w i l l  h a v e  t o  be  

c o r r e c t e d  in  warm w e a th e r .

PUHPIEU:

The q u a n t i t y  o f  w a te r  i s  v e r y  3 m a ll  and i s  pumped b y  s e v e r a l  s m a ll  

p lu n g e r  pumps e l e c t r i c a l l y  d r iv e n .

SHOPS;

The sh o p  eq u ip m en t i s  o ld  b u t q u i t e  s u f f i c i e n t  e x c e p t  i n  d r i l l  

s h a r p e n in g  d e p a r tm e n t . T hey  h a v e  tw o o ld  home made an d  o b s o l e t e  d r i l l  

s h a r p e n e r s  w h ich  s h o u ld  b e s c r a p p e d . A m odern  d r i l l  s h a r p e n e r  w ou ld  r e p la c e  

a t  l e a s t  tw o men and  do much b e t t e r  w o r k . T h is  p u r c h a s e  s h o u ld  b e made a t  

o n c e .

CRUSHER P L O T :

T h is  p la n t  i s  b u i l t  s o  t h a t  o r e  ca n  b e  trammed d i r e c t  from  #9 S h a f t  

an d  c r u s h e d .  T h ere a r e  a l s o  b in s  i n t o  w h ic h  o r e  ca n  b e dumped from  r a i l r o a d

c a r s  and from  h e r e  r o - h o i s t e d  and c r u s h e d .  C ru sh ed  m a t e r i a l  i s  d e l i v e r e d  

d i r e c t  t o  r a i l r o a d  c a r s .

A C a te s  c r u s h e r  i 3  i n s t a l l e d  an d  i s  d r iv e n  b y  10 0  H .P . T J e s t in g -  
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h o u s e  m o to r . The r e - h o i s t  i s  d r iv e n  b y  th e  sam e m o to r . T h is  eq u ip m e n t was 

i n s t a l l e d  i n  130 1  an d  i s  in  o n ly  f a . ir  c o n d i t i o n .

STEAM SHOVEL:

The s te a m  s h o v e l  i s  a t  l e a s t  2 0  y e a r s  o l d  and o f  o b s o l e t e  t y p e .  I t  

i s  i n  e x t r e m e ly  bad  c o n d i t i o n .  I t  s h o u ld  b e r e p la c e d  a.t o n c e  b y  a  g o o d  o n e .

I t  i 3  s t r o n g l y  recom m ended t h a t  t h i s  p r o p e r t y  b e e l e c t r i f i e d .  T h is  

was t h e  s u b j e c t  o f  a  s p e c i a l  r e p o r t  d a te d  H ay 2 9 th  and  w as s u p p le m e n te d  June  

2 5 t h .  In  t im e s  o f  lo w  w a te r  o r  s c a r c i t y  o f  e l e c t r i c i t y  from  a n y  c a u s e  t h e  

pow er c o u ld  b e su p p le m e n te d  b y  c o m p r e sse d  a i r  from  t h e  s te a m  c o m p r e sso r  a t  th e  

C e n tr a l  Pow er P la n t  a s  t h i s  i s  a  h i g h l y  e f f i c i e n t  m a c h in e  and in  g o o d  c o n 

d i t i o n .  T he u.36 o f  pow er i s  v a r i e d  and  s c a t t e r e d  v e r y  w i d e l y ,  m ak in g  e l e c 

t r i c i t y  p a r t i c i x l a r l y  a d a p t a b le  v r t iile  s te a m  i s  d e c i d e d l y  a t  a  d is a d v a n t a g e .

REPUBLIC HIKE -  ELECTRICAL

The e l e c t r i c a l  eq u ip m en t a t  t h i s  m in e  i n  g e n e r a l  i s  o f  a  som ew hat 

o ld e r  t y p e  th a n  we h a v e  a t  t h e  o t h e r  m in e s  b u t i s  a p p a r e n t ly  i n  f a i r l y  good  

c o n d i t i o n .

T h ere  see m s t o  b e  r a t h e r  m ore t r a n s f o r m e r s  i n  s e r v i c e  th a n  a r e  

n e c e s s a r y  an d  th o  e x t r a  o n e s  a r e  b e in g  d is c o n n e c t e d  a s  we a r e  a b le  t o  g o t  a t  

th em . The c o n d i t i o n  o f  t h e  w ir in g  i s  r a t h e r  b e lo w  th e  s ta n d a r d  m a in ta in e d  b y  

t h e  Company a t  a l l  o t h e r  p r o p e r t i e s ,  an d  i t  seem s d e s i r a b l e  t h a t  t h e  e n t i r e  

p la n t  be o v e r h a u le d  and b r o u g h t up t o  s t a n d a r d .

The t e le p h o n e  and  s i g n a l  s y s te m s  a r e  i n  a  p a r t i c u l a r l y  r a g g e d  c o n 

d i t i o n  an d  i t  i s  q i i e s t io n a b lo  w h e th e r  t h e  p r e s e n t  s i g n a l  s y s te m  i s  a s  sa .fe  

and r e l i a b l e  a.s we s h o u ld  h a v e .

I t  Dould b e d e s i r a b l e  t o  h a v e  t h e  n in e  l i g h t i n g  ch a n g ed  from  110  

v o l t  s e r v i c e  t o  22 0  v o l t s  f o r  v a r io u s  o b v io u s  r e a s o n s .

The g e n e r a t i n g  eq u ip m en t a t  p r e s e n t  c o n s i s t s  o f  a  d u p le x  o u t f i t  o f  

tw o 7 5  KY7. ’T e s t in g h o u s e , 230 0  v o l t ,  3 p h a s e ,  g e n e r a t o r s  d r iv e n  b y  a  D eL a v a l 

m ix ed  x ^ e s s u r e  t x ir b in e .  T h is  a t  p r e s e n t  i s  u s e d  o n ly  a s  a  r e s e r v e .  The
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p r i n c i p a l  g e n e r a t in g  u n i t  i3  a  150 K .P . G en er a l E l e c t r i c  g e n e r a t o r  w i t h  d i r e c t  

c o n n e c te d  e x c i t e r  b e l t  d r iv e n  b y  a  C o r l i s s  e n g in e .  P e  h a v e  h ad  som e t r o u b le  

w it h  b o th  o f  t h e  g e n e r a t in g  u n i t s ,  b u t t h e y  s e e n  t o  b e  g i v i n g  f a i r l y  good  s e r 

v i c e  a t  t h e  p r e s e n t  t i n e .

The n o t o r  a p p l i c a t i o n s  a r e  a s  f o l l o w s  

100 II .P . P e s t in g h o u s e  -  d r i v i n g  C r u s h e r .

75 G en er a l E l e c t r i c  - P a t e r  s u p p ly  p u n p .

20

75

2 0

30

5

15

50

10

10

50

15

3

_____ 5
T o t a l ,4 9 0 *

*» II - ft rt rt tt

A ll i s - C h a lm e r s - M C o a l t r a n .

G e n e r a l E l e c t r i c - ft H o. 6 h o i s t .

n  tt - ft P a s c o e  S h a f t  t r a n .

^ e s t in c h o u s e - ft M achin e S h o p .

»» - ft C a r p e n te r  S h o p .

G en er a l E l e c t r i c - ft 7 t h  L e v e l  p u n p , S h a f t .

ft ft - ft 1 2 th  " " " ft

ft 1 • - ft 1 6 th  " " " ft

T7e3t in c h o u s e - tt U n d ergroun d  p im p , P a s c o e  S h a f t

it - ft 1 2 th  L e v e l  p un p , ft ft

P a g n er - ft P o r t a b le  h o i s t .

G en era l E l e c t r i c - ft L a b o r a to r y .

P e s t in g h o u s e - n o t in  u s e .

E L E C T R I C A L  D B P A R T U EIIT

T h is  y e a r  h a s  b e e n  l a r g e l y  one o f  r o u t in e  a p p l i c a t i o n  o f  t h e  e l e c 

t r i c  s e r v i c e  and  a  n a t t e r  o f  a t t e n t i o n  t o  n e c e s s a r y  r e s e r v e  s u j j p l ie s  t o  a v o id  

d e la y  i n  c a s e  o f  n in o r  t r o u b l e .  S e r v i c e  h a s  b e e n  n n i f o m l y  g ood  and r e l i a b l e .

A t th e  b e g in n in g  o f  th e  y e a r  we h ad  on hand  a  t o t a l  o f  2 ,9 6 4  H*P. 

in  n o t o r s  n o t  c o n n e c t e d .  D u r in g  t h e  y e a r  a  t o t a l  o f  156  H .P . in  n o t o r s  w ere  

p u r c h a s e d . A t t h e  en d  o f  th o  y e a r  b u t  tw o  n o t o r s  r e n a in e d  u n c o n n e c te d , one  

b e in g  a  3 2 5  H .P . p lu n g e r  punp n o t o r  a t  t h e  H aas M in e , t h e  o t h e r  a  3 H .P . c i r 

c u l a t i n g  punp n o to r  a t  t h e  M ackinaw  n i n e .
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On a c c o u n t  o f  a  l a c k  o f  w a te r  f o r  t h e  Carp R iv e r  ’P a te r  Pow er P la n t  

b o th  s te a m  p la n t s  w ere  p la c e d  i n  s e r v i c e  t h e  l a t t e r  p a r t  o f  t h e  y e a r .  The 

P r in c e t o n  P la n t  was s t a r t e d  up on A u g u st 2 4 th  and t h e  H aas P la n t  on D ecem ber  

t h e  1 s t .  By c h a n g in g  t h e  r u n n e r s  in  t h e  c i r c u l a t i n g  pumps a t  t h e s e  steam  

p la n t s  a  l a r g e r  vo lu m e o f  w a te r  i s  now d e l i v e r e d ,  r e s u l t i n g  i n  t h e  m a in te n a n c e  

o f  b e t t e r  vacuum , w h ich  h a s  som ew hat in c r e a s e d  t h e  e f f i c i e n c y  and am ount o f  

lo a d  t h a t  t h e  s te a m  u n i t s  ca n  ca r r? /.

T h ere was b u t one s e r i o u s  i n t e r r u p t i o n  t o  ou r s e r v i c e  d u r in g  t h e  

y e a r .  T h is  o c c u r r e d  on A p r i l  2 8 th  and was d u e t o  a  v e r y  s e v e r e  s l e e t  an d  

wind s to r m , w ere  a b le  t o  m a in t a in  f a i r l y  g o o d s e r v i c e  d u r in g  t h i s  p e r io d  

in  a l l  d i s t r i c t s  e x c e p t in g  N o r th  L a k e , w h ich  w as o u t  n e a r l y  t h e  e n t i r e  d a y .  

S e r v ic e  was r e - e s t a b l i s h e d  so o n  en ou gh  t o  p r e v e n t  t h e  su b m e rg in g  o f  u n d er 

grou n d  w o r k in g s  or  a p p a r a tu s .

Im proved  l i g h t n i n g  a r r e s t e r s  w e r e  i n s t a l l e d  on ou r  h ig h  t e n s i o n  

t r a n s m is s io n  l i n e s  a t  t h e  B r o v m sto n o , H aas an d  P r in c e t o n  S u b s t a t i o n s .  !7e 

h a v e  h ad  no s e r io u s  t r o u b le  from  e l e c t r i c a l  s to r m s  s i n c e  t h e s e  w ere  p u t  in  

s e r v i c e .

The pum ping lo a d  b e in g  t h e  o n ly  lo a d  t h a t  ca n  b e c o n t r o l l e d  i n  

an y  -way, we h a v e  a d o p te d  a  s c h e d u le  o f  h o u r s  f o r  o p e r a t in g  u n d erg ro u n d  e l e c 

t r i c  pum ps. T h i3  h a3 r e s u l t e d  i n  som ew hat o f  a n  im provem ent i n  o u r  lo a d  

c u r v e s .

S a f e t y  d e v i c e s  f o r  h o i s t s  a r e  b e in g  im p roved  a s  seem s d e s i r a b l e  and  

a r e  now som ew hat more r e l i a b l e  th a n  when f i r s t  d e v e lo p e d .  A t m ost m in es  s l a c k  

r o p e  a la r m s h a v e  b e e n  i n s t a l l e d .

A c o m p le te  i n s p e c t i o n  o f  a l l  w ir in g  f o r  l i g h t i n g  an d  h a u la g e  u n d er 

grou n d  was made a t  a l l  m in e s  d u r in g  t h e  y e a r .  C o n d it io n s  w ere  m a r k e d ly  

im p roved  an d  b y  c o n t in u in g  t o  f o l l o w  up i n  t h i s  we h o p e  u l t i m a t e l y  t o  m a in ta in  

a s  p e r f e c t  w orkm ansh ip  a s  on  s u r f a c e .

D u r in g  t h e  y e a r  T u n g ste n  lam p s w ere a d o p te d  a s  s ta n d a r d  f o r  a l l

l i g h t i n g .

C o n s id e r a b le  t im e  h a s  b e e n  s p e n t  d u r in g  t h e  y e a r  in  m ak in g  a  r e c o r d
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o f  e l e c t r i c a l  a p p a r a tu s  an d  i n  t e s t i n g  an d  c a l i b r a t i n g  m e t e r s .

The t o t a l  am ount o f  c u r r e n t  g e n e r a t e d  i n  1 9 1 4  i s  a p p r o x im a t e ly  50,t  

g r e a t e r  th a n  f o r  t h e  y e a r  1 9 1 5 , w h i le  t h e  c o s t  p e r  E .W .H r. h a s  in c r e a s e d  from  

v . 0 0 5 0 7 7  t o  ) ,0 0 5 8 5 4 .  T h is  i n c r e a s e  in  c o s t  i s  due t o  ou r  l a c k  o f  s t o r a g e  

c a p a c i t y  f o r  w a t e r ,  w h ich  n e c e s s i t a t e s  t h e  o p e r a t in g  o f  3 team  u n i t s  a b o u t s i x  

m on th s in  t h e  y e a r .

The e d u c a t io n a l  w ork  s t a r t e d  l a s t  y e a r  w as c o n t in u e d  t h i s  y e a r  an d  

t h e  r e s u l t s  w e r e  g o o d , sh o w in g  p o s i t i v e l y  in  th e  i n t e r e s t  and w ork o f  th e  

e l e c t r i c i a n s  a t  a l l  m in e s .  T h is  w o rk , when ta k e n  up a g a in  i n  t h e  f a l l ,  w as 

b ro a d en ed  t o  in c lu d e  m e c h a n ic s  a s  w e l l  a s  e l e c t r i c i a n s ,  an d  u n d er  Hr# 

G a lla g h e r ’ s  i n s t r u c t i o n s  e x c e l l e n t  i n t e r e s t  i s  m a in t a in e d .  T?e h o p e  t o  c o n 

t in u e  t h e  w ork d u r in g  t h e  y e a r  f o r  a l l  c l a s s e s  o f  m e c h a n ic a l  w o r k e r s .

The t r i p  o f  th e  C h ie f  E l e c t r i c i a n  t o  t h e  f a c t o r i e s  o f  t h e  G e n e r a l  

E l e c t r i c  Company, S c h e n e c t a d y ,  IT. Y . , and t h e  Y e s t in g h o u s e  E l e c t r i c  & H a n fg .  

Company, E a s t  P i t t s b u r g h ,  P a . ,  was v e r y  s a t i s f a c t o r y .  T h is  t r i p  <?as made in  

t h e  f a l l  and c o v e r e d  a  p e r io d  o f  a b o u t t h r e e  w e e k s .

The f i r s t  s t o p  w as made i n  D e t r o i t  //h ero  t h e  f a c t o r y  o f  t h e  D e t r o i t  

B r a ss  & C opper F ou ndry w as g o n e  th r o u g h . The p r o c e s s  o f  d r a w in g  c o p p e r  w ir e  

and  tu b e s  an d  r o l l i n g  o f  c o p p e r  p l a t e s  was o b s e r v e d .

A b out f i v e  d a y s  w ere s p e n t  a t  t h e  T"’e s t in g h o u s e  w o r k s .  One d a y  was 

s p e n t  i n v e s t i g a t i n g  t h e  fo r m in g  o f  c o i l s  an d  w in d in g  o f  d i r e c t  c u r r e n t  m o to r s  

f o r  t r a c t i o n  an d  h a u la g e ;  on e  d a y  o b s e r v in g  t h e  m ak ing  o f  c * i l s  an d  w in d in g  o f  

m o to rs  f o r  a l t e r n a t i n g  c u r r e n t  s e r v i c e ;  on e d a y  i n  c o n t a c t o r ,  c o n t r o l  and  

s w itc h b o a r d  d e p a r tm e n t;  and  a  d a y  on  t e s t  f l o o r  and w it h  E d u c a t io n a l  and  

V o c a t io n a l  D e p a r tm e n t.

A t t h e  G e n e r a l E l e c t r i c  w ork s t h e  sam e d e p a r tm e n ts  w e r e  v i s i t e d  and  

a  c o m p a r iso n  o f  m eth od s m ad e. In  a d d i t i o n  som e t im e  w as s p e n t  i n  t h e  c a b le  

and w ir e  d e p a r tm e n t , w here t h e  m eth od  o f  fo r m in g  h ig h  v o l t a g e  c a b l e s  and  w ir e s  

was i n v e s t i g a t e d .  A v i s i t  w as made t o  t h e  d ep a r tm en t m ak in g  b ak ed  c l a y  and  

s p e c i a l  i n s u l a t o r s  su c h  a.s a r e  u s e d  in  m in e h a n g e r s ,  s t r a i n  i n s u l a t o r s  and  

c o n t r o l l e r s .  A v e r y  p r o f i t a b l e  a f t e r n o o n  was s p e n t  w i t h  H r , P a u ly ,  who i s
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r e c o g n iz e d  a s  on e  o f  t h e  b e s t  a u t h o r i t i e s  in  t h e  c o u n t r y  on m in e and m i l l  

a p p l i c a t i o n s .  In  com pany w it h  H r . P a u ly  an  i n s p e c t i o n  w as made o f  in d u c t io n  

e l e c t r i c  fu r n a c e s  an d  s p e c i a l  co p p o r  f o r g in g  w ork s i n  o p e r a .t io n . S p e c i f i c  

a p x j l ic a t io n 3  an d  t r o u b l e s  o f  The C l e v e l a n d - C l i f f s  I r o n  Company w ere  d i s c u s s e d  

and much v a lu a b le  a d v ic e  s e c u r e d .

Ho a d d i t i o n s  w ere  made d u r in g  t h e  y ea n  t o  o u r  t r a n s m is s io n  l i n e s .

T o t a l  m i l e s  H igh  T e n s io n  T h ree  P h a se  L in e  -  
" " '« !» ’̂ i r e s  -
" number ” ” T ow ers -
” m i l e s  T h ree  P h a se  P r im a r y  L in e  -
n n n ii ri P in e  —

" ” P r im a ry  P o le  L in e s  -

34C  & &  
■3 & r . > /  U  
3 7 7 .

3 0 .
9 0 .
2 6 .

E.T7.H. PER 1 0 0 0  TQI! MEET HOIST

11D E TORS OP ORE AVERAGE DEPTH 
S: ROCK OP HOIST

E . W. H . E . W. H.
1 000  T01I

A u s t in (n o t  w o r k in g )

C l i f f s  S h a f t  3 2 0 ,8 9 3 609 4 9 7 ,0 6 0 2 .5 4

C hase 8 2 ,6 7 5 30 0 7 1 ,1 1 5 2 .8 7

Gwinn 9 8 ,0 2 1 88 5 2 0 5 ,2 9 0 2 ,3 7

L lo y d 1 4 3 ,2 8 3 4 2 5 1 7 2 ,9 6 0 2 ,8 3

M o r r is 1 0 4 ,2 7 8 73 0 1 5 9 ,2 9 0 2 ,0 9

ITegauneo 3 4 5 ,9 0 9 95 0 8 8 7 ,7 3 0 2 .7 0

P r in c e t o n 77 2 357 1 ,3 3 5 4 .8 6

S a l i s b u r y 9 8 ,7 2 9 6 2 4 2 0 8 ,2 4 0 3 .3 8

A v e r a g e  K , T7, H. p e r  1 0 0 0  to n f t ,  h o i s t  = 2 , 6 4 .

H E C H m C A L  DEPARTMENT
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The f o l l o w i n g  m o to rs  a r e  i n s t a l l e d  and o p e r a t in g  a s  n e e d e d : -

CARP RI7ER PCTER HOUSE:
A u x i l i a r i e s  -  2 - 1 5  HP pump m o to rs
■R ater S u p p ly  Pump

CLIFFS SHAFT IIDIE:
Shop
ITo. 8 C ru sh er
ITo. 5 C r u sh ers  -  2 -  25  HP m o to rs
S c r e e n s
Top Tram
Lower Tram
U n derground  H au lage  S o t  
H o is t
U n derground  P lu n g e r  Pump

" C e n t r i f u g a l  Pump

HARD CHE:
M achine Shop  
C a r p e n te r  Shop

LAKE IIM B:
U n dergroim d  H a u la g e  S e t
S u r fa c e  D r a in a g e  Pumps -  2 -  30  HP m o to rs
U ndergroun d  P lu n g e r  T5unp

" C e n t r i f u g a l  Pump

SALISBURY LIME:
H o is t
U ndergroun d  C e n t r i f u g a l  Pump 
C om p ressor
U n dergrou n d  V e n t i l a t i n g  Fan

ATHENS LIME:
Cage H o is t  
C om p ressor  
C i r c u l a t i n g  Pump
A u x i l i a r y  C om p ressor ( f o r  h o i s t  b r a k e s )  

LIAAS MINS:
( C i r c u la t i n g  Pump

T u rb in e  A u x i l i a r i e s  ( I n j e c t i o n  **
( E x c i t e r

U nderground  H a u la g e  S e t  
Shop
U nderground  C e n t r i f u g a l  Pump 

" H o is t

INSTALLED 
TO JAN. 1 ,  

1 9 1 4

30 HP 
1

INSTALLED 
IN 1 9 1 4

25
125

50
15
50
20

100
500

25
25

215
60
75

125

400
400
150

40
25
33

21 5
10

180  HP 
250

40 0
325

3
5

350
50

NEQAUNEE 1IINE:
U ndergroun d  H a u la g e  S e t  
" H g n e r "  H o i s t i n g  S e t  
Top Tram -  2 -  50 HP m o to rs
L a b o r a to r y  C ru sh er
R e se r v e  A ir  C om p ressor ( f o r  h e i s t  b r a k e s )  
U ndergroun d  P lu n g e r  Pumps -  2 -  300  HP m o to rs

” C e n t r i f u g a l  Punp
** S u c t io n  Pumps -  2 - 1 5  HP m o to rs

C o o lin g  Tower Pump 
A ir  C om p ressor  
Shop
Strap Pump

215
35 0
100

3
3

600
350

30
5

325
15
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4 ,7 1 0  HP 1 ,5 7 3  HP

1 ,3 1 5

50

47 5

955

733

723

2 .0 0 1
6 ,2 8 3  HP

TOTALS

31 HP



ELECTRICAL DEPARTMENT (C o n t 'd )

SOUTH JACKS OH CRUSHER PLAilT: 
H o is t  
C om p ressor  
C r u sh e r

INSTALLED
TO JAN. 1 ,  INSTALIED TAKEN OUT 

1 9 1 4  HI 1 9 1 4  HT 1 9 1 4
b r t .  f w d . , 4 ,7 1 0  HP 1 ,5 7 3  HP 0 HP

75
50

150

TOTALS
C,2 8 3  HP

2 7 5

CHASE H U E :
H e i s t  200
C om p ressor  175
U n d ergrou n d  C e n t r i f u g a l  Pump ( t o  D e x te r )
Top Tram 25
U n d ergrou n d  P lu n g e r  Pump 50
W ater S u p p ly  Pump  5

DEXTER HIKE:
U n dergrou n d  C e n t r i f u g a l  Pump (fro m  M o r r is )

" ’* " ( " L lo y d  )
'* " " ( " C h ase  )

LLOYD METE:
S k ip  H o i s t  40 0
Cage ” 4 00
U n d ergrou n d  P lu n g e r  Pump 50

" C e n t r i f u g a l  Pump ( t o  D e x te r )
Top Tram -  2 -  25  HP m o to r s  50

MORRIS H U E :
S k ip  H o is t  400
Cage " 4 0 0
Shop 2 5
W ater S u p p ly  Pump 40

u >* ti 50

A ir  C om p ressor ( I n g e r s o l i - H a n d )  250
U n d ergroun d  P lu n g e r  Pumps -  2  -  35 0  HP 700
L a b o r a to r y  C r u sh er  3
Top Tram -  2 - 2 5  HP m o to rs  50
U n d ergroun d  H a u la g e  S e t  1 50
A ir  C om p ressor (IT ordberg) 3 2 5
C i r c u l a t i n g  Pump

50
50
50

50

4 55

150

50

9 00

2 ,3 9 8

PRINCETON CENTRAL POWER PLAilT:
( C i r c u l a t i n g  Pump

T u r b in e  A u x i l i a r i e s  ( I n j e c t i o n  "
( E x c i t e r

U n dergrou n d  H a u la g e  S e t  
Shop
C om p ressor  
3 o i l e r  Room Pan

AUSTIN H U E :
H o i3 t  
Top Tram
L a b o r a to r y  C r u sh er

f w d , ,

40
25
33

215
25

625

150
25

5

25
98 8

180
9 ,6 0 1  HP 2 ,0 2 8  HP 1 00  HP 1 1 ,6 2 9  HP
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III3TALLZD
TO JA1T.■ 1 , EISTALIED TAKER OUT

1 9 1 4 ET 1 9 1 4  III 1 9 1 4

b r t .  f w d . , 9 ,6 0 1 HP 2 ,0 2 8  HP 100  HP
GUIM  IIIH3:

Cage H o is t 4 00
S k ip  ” 400
R ock  C ru sh er 25
U n d ergrou n d  C e n t r i f u g a l  Pump 4 00

" P lu n g e r  " 35 0
Ore Tram -  2 -  37 HP m o to r s 7 4
R ock  Tram 10
A u x i l i a r y  C om p ressor ( f o r  h o i 3 t  b r a k e s ) 3
U n d ergrou n d  P e n t i l a t i n g  Fan 7

GARD1ER H U E :
H o is t 4 0 0
S in k in g  Pump 35

HACK UTAH H U E :
H o is t 4 00
Shop 2 5
S in k in g  Pump 35
C om p ressor 32 5

PRUTCETOI! H E E  110. 1 :
H o is t 75
U n d ergroun d  Pumps -  2 -  50  HP m o to rs 10 0

PRETCRT017 II E E  1T0. 2 :
H o is t 2 0 0
Top Tram 50

STEPHEN’S01T H E E :
U n d ergroun d  P lu n g e r  Pump 25 0

" C e n t r i f u g a l  Pump 2 7 5

T o t a l s , 1 2 ,5 7 6 HP 2 ,8 9 2  HP ( 100HP)

PIOIESR FURHACE:
l lo t o r - g e n e r a t o r  S o t  ( c o n n e c te d  t o  sy s te m )1 7 50

GRA1ID TOTALS, 1 3 ,3 2 6 HP 2 ,8 9 2  HP

The f o l l o w i n g  m o to r s  a r e  on h a n d , b u t a r e  n o t  i n s t a l l e d : -

HAAS U1HB:
U n d ergrou n d  P lu n g e r  Pump 32 5  HP

MACKETAW H E E :
C i r c u l a t i n g  Pump  3

T o t a l ,  328  HP

I lo to r s  c o n n e c te d  t o  D e c . 3 1 ,  1 9 1 4 , ( i n c l u d i n g  F u rn a ce ) 1 6 ,2 1 8  HP
" on hand  " '* " ( n o t  i n s t a . l l e d )  328

GUARD TOTAL, 1 6 ,5 4 6  HP

MECHAHICAL IEPART1IEHT.
9 $

TOTALS

1 1 ,6 2 9  HP

1 ,6 6 9

4 3 5

785

1 7 5

25 0

525
1 5 ,4 6 8  HP 

750
1 6 ,2 1 8  HP
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AU T R A IH  H Y D R O -E LE C TR IC  P L A IIT

The Au T r a in  H y d r o - E le c t r ic  P la n t  o p e r a t e d  s a t i s f a c t o r i l y  th r o u g h  

t h e  y e a y ,  b e in g  i d l e  a  t o t a l  o f  9 0 h o u r s  a l l  o f  w h ich  w as due t o  t r a n s m is s io n  

l i n e  t r o u b l e .

The r e c o r d  f o r  t h e  y e a r  i s  a s  f o l l o w s

T o t a l  c u r r e n t  g e n e r a t e d  a t  s w it c h b o a r d ,  2 ,2 2 3 ,3 0 0  E .77.H .

" " d e l i v e r e d  a t  P a p er  M i l l  s w itc h b o a r d ,  2 ,1 0 4 ,6 0 0  "

" " l o s t  i n  t r a n s m i s s i o n ,  1 1 8 ,7 0 0  E .H .H .

C u rr en t s o l d  -  2 ,1 0 4 ,6 0 0  E .W .H . @ ,%005 = $  1 0 ,5 2 3 .0 0

O p e r a t in g  e x p e n s e ,  m a in te n a n c e  & t a x e s ,  ^ 5 ,0 7 0 .1 3  

D e p r e c ia t io n ,  6 ,3 1 3 .8 0
1 1 ,3 8 3 .9 3

L o s s ,  0  8 6 0 .9 3

T o t a l  in v e s t m e n t ,  ( J a n ,  1 s t ,  1 9 1 5 ) •) 1 1 7 ,6 8 7 ,2 7

The p la n t  r a n  l i g h t  f o r  a  t o t a l  o f  138 d a y s ;  52 S u n d a y s , 77 d a y s ,

in c l u d i n g  h o l i d a y s ,  on  w h ich  t h e  m i l l  d id  n o t  w an t c u r r e n t ,  and  9 d a y s

due t o  t r a n s m is s io n  l i n e  an d  p la n t  t r o u b l e .  The l o s s  o f  o u tp u t  due t o

t h e  a b o v e  c a u s e s  t a b u l a t e s  a s  f o l l o w s

O utpu t l o s t  on  S u n d a y s , 3 9 0 ,4 0 0  K«F»H.

" " " a c c o u n t  o f  P a p er  H i l l ,  5 3 4  3 0 0  "

'* " " " "  t r a n s m is s io n
l i n e  and p l a n t ,  1 4 9 ,0 0 0  "

T o t a l ,  1 ,0 7 3 ,7 0 0  K.W .H.

B y d e d u c t in g  1 4 9 ,0 0 0  K .77 .H ., t h e  l o s s  d ue t o  t r a n s m is s io n  l i n e  

and g e n e r a t in g  s t a t i o n  t r o u b l e ,  from  1 ,0 7 3 ,7 0 0  E .Y 7.H ., we h a v e  9 2 4 ,7 0 0  E.Y7.H. 

w h ich  i s  t h e  a d d i t i o n a l  o u tp u t  t h e  p la n t  c o u ld  h a v e  show n h ad  i t  o p e r a t e d  

a t  a l l  t im e s  t o  t h e  c a p a c i t y  o f  t h e  s tr e a m .
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AU TRAD! HYDRO-ELECTRIC PLANT (C o n t 'd )  

SUMMARY OF OPERATIONS -  IS  1 4 .

M onth
Z . V7. H. 
G e n e r a te d

Z . T?. H. 
S o ld

T r a n s m is s io n
L o ss

C o st p e r  Z . TT. H. 
( I n c l .  D e p r e c ia t io n )

J a n u a r y 7 7 ,9 0 0 6 9 ,0 0 0 8 ,9 0 0  = 1 1 .4 ,1 $ .0 0 7 5 9 8 9

F eb ru a ry 60 600 52 700 7 900 1 3 .0 .0 0 6 5 5 6 5

M arch 1 5 4  100 1 4 5  700 8 400 5 . 4 .0 0 5 0 1 8 0

A p r i l 2 3 4  500 221 900 12  600 5 .3 .0 0 3 5 5 0 3

May 3 8 3  000 362 800 20  200 5 . 2 .0 0 3 0 5 5 7

June 2 1 2  9 0 0 2 0 4  600 8 300 3 .8 .0 0 3 6 3 9 8

J u ly 2 4 5  600 2 3 4  900 10 700 4 . 3 .0 0 3 4 9 1 8

A u g u st 1 7 3  100 1 6 5  200 7 900 4 . 5 .0 0 4 1 8 6 0

S ep tem b er 172  600 1 6 4  600 8 0 0 0 4 .0 .0 0 4 0 5 1 2

O cto b er 137  300 129 300 8 000 5 .8 .0 0 4 4 7 2 5

Novem ber 171  800 1 6 3  800 8 000 4 .6 .0 0 4 0 1 4 5

D ecem ber 199 900 190 100 9 800 4 .9 .0 1 6 0 7 0 4

T o t a l s , 2 ,2 2 3 ,3 0 0 2 ,1 0 4 ,6 0 0 1 1 8 ,7 0 0 5 .3 ^ $ .0 0 5 4 0 9 0

CARP RIVER HYDRO-ELECTRIC SYSTEM 

SUMMARY OF OPERATING CONDITIONS

M onth J a n . F o b . M ar. A p r i l  H ay Ju ne J u ly  A u g . S e p t .  O c t . N c v . D e c .

P r e c i p i t a t i o n  1 . 4 4  .6 6  1 .3 5  5 .8 6  1 .4 6  4 .2 2  4 . 4 4  1 .9 2  2 .1 4  .6 9  1 .9 6  .3 9  

T o t a l  p r e c i p i t a t i o n  f o r  1 9 1 4  -  2 6 .5 3  in c h e s .

A v e r a g e  M a r q u e tte  r e c o r d s  -  46  y e a r s  -  3 2 .8  ”

D r a in a g e  a r e a  a b o v e  I n ta k e  Darn -  

C ubic f e e t  P r e c i p i t a t i o n  1 9 1 4  -

Z . N . H r s .  g e n e r a t e d  a t  Garp R iv e r  P la n t  in  1 9 1 4  -

90  c u .  f t .  o f  w a te r  w i l l  g e n e r a t e  1 Z.TT.Hr.

C u b ic  f e e t  w a te r  u t i l i s e d  -

” " " in  s t o r a g e  b a s in  J a n . 1 ,  1 9 1 4  -

'• " " w a s te d  i n  1 9 1 4  -

T o t a l  r u n - o f f  f o r  y e a r  1 9 1 4  -  

R u n - o f f  p e r  s q .  m i l e  o f  d r a in a g e  a r e a  -

534

6 6 .6 6  s q .  mi 

4 ,1 0 7 ,0 0 6 ,8 5 2  

1 7 ,9 3 7 ,4 0 0

1 . 6 1 4 .3 6 6 .0 0 0

3 0 4 .7 4 8 .8 0 0

1 0 0 .3 8 8 .8 0 0

1 .4 1 0 .0 0 6 .0 0 0  c u . f t .

2 1 ,1 5 2 ,2 0 0  " "

MECHANICAL DEPARTMENT ,1



CARP RITTER H Y D R O -5L 5C T R IC  S Y S E ' ( C o n t ’ d )

D u r in g  1 9 1 4  t h e  d r a in a g e  a r e a  p ro d u c ed  a  r u n - o f f  o f  1 ,4 1 0 ,0 0 6 ,0 0 0  

c u b ic  f e e t  w ith  a  p r e c i p i t a t i o n  o f  2 6 ,5 3  i n c h e s ,  7 $  o f  t h i s  b e in g  ' ta s te d  

o v e r  in t a k e  dan and t h e  re m a in d er  u t i l i s e d  f o r  p r o d u c in g  p o w er . A b out 1 9$  

o f  th e  pow er p ro d u ced  was made b y  w a te r  s t o r e d  i n  t h e  p r e v io u s  y e a r .  A b out 

1 1 .7 $  o f  t h e  t o t a l  pow er p ro d u c ed  d u r in g  t h e  y e a r  was made b y  s te a m .

STEA1I-ELT.QTRIC HAITI'S & CAR? HI YEP. HYDRO-DUX IP. IC PLANT 

SUMMARY OP OPERATIONS -  1 9 1 4

K. "T, H. GEHHPATED_____________ U sed  By T r a n s m is s io n  K.Y7.H. C o st P er
M onth Carp Maas P r in c e t o n T o t a l A u x i l i a r i e s L o s s e s S o ld E . M T. H.

J a n . 1 ,,5 2 8 ,,600 6 2 ,7 2 0 0 1 ,,5 9 1 ,,320 1 0 ,,505 1 6 .8 $ 1,,3 1 4 ,,2 5 3
( I n c l .D e p r . 
-|>«0049 80

F eb . 1 570 000 2 505 17 800 1 590 305 9 395 1 4 .0 1 358 730 .0 0 4 6 2 7

M ar. 1 655 000 260 99 100 1 7 54 360 1 3 766 1 4 .4 1 488 9 9 3 .0 0 5 0 4 5

A p r. 1 684 900 315 61 700 1 746 9 15 12 339 1 4 .1 1 489 668 .0 0 4 8 1 1

May 1 856 600 320 18 300 1 875 220 7 998 1 5 .1 1 584 8 54 .0 0 5 2 3 0

June 1 754 400 27 915 0 1 782 315 7 222 1 5 .0 1 509 182 .0 0 4 6 2 5

J u ly  1 7 23 700 75 1 300 1 725 075 6 260 1 9 .0 1 391 304 .0 0 4 5 3 5

A u g. 1 675 200 265 76 800 1 752 265 11 4 50 1 4 .5 1 488 247 .0 0 5 0 2 6

S e p t 1 206 000 265 632 800 1 839 0 65 52 695 1 7 .0 1 481 508 .0 0 7 7 1 7

O c t . 1 171 200 12 585 590 750 1 7 7 4 535 47 410 1 1 .6 1 527 571 .0 0 7 7 3 5

N ov. 1 173 200 0 613 650 1 786 850 61 980 1 3 .1 1 498 787 .0 0 7 8 5 5

D e c . 938 600 398 525 323 0 5 0 1 660 175 69 9 45 1 1 .8 1 402 650 .0 0 7 9 3 3

17,,9 3 7 ,,400 5 0 5 ,7 5 0 2 ,4 3 5 , ,250 2 0 ,,8 7 8 ,,400 3 1 0 ,,965 1 4 .7 17 ,,5 3 5 ,,747. $ .0 0 5 8 5 4

-  -  0 -  -

MECHANICAL DEPARTMENT. ^  3  5



CCHPARATITE TABLES

YEAR '

TORS
COAL

3URNKD

TOES ORE 
& ROCK 
HOISTED

CU. FT. 
AIR USED

toiis

HOISTED 
PER TOII 

COAL

CUBIC 
FT. AIR 
PER TQH 
HOISTED

GALL0IT3 
OF Y7ATER 

HJIEFED

CLIFFS SHAFT LIKE

1900 7 ,9 6 9 2 2 1 ,8 5 7 359 ,,1 1 5 .,0 8 6 3 5 .4 1,,4 1 0 345 ,,6 3 0 ,,1 3 0

1901 8 4 1 2 283  088 447 136 140 3 2 .5 1 580 353 3 14 205

1902 9 381 278 756 401 9 70 520 3 3 .2 1 442 377 910 450

1903 8 150 268 568 322 753 874 3 4 .1 1 200 3 7 4 292 9 8 5

1904 6 287 169 651 191 0 9 4 862 2 7 .0 1 127 372 046 2 85

1905 7 421 2 0 4  645 271 587 4 0 4 2 7 .6 1 3 5 5 3 53 087 800

1906 9 204 272  7 35 451 4 40 636 2 8 .3 1 7 94

1907 8 880 3 0 2  9 2 4 692 018 970 3 4 .0 2 239 242 599 222

1908 7 991 228 886 541 729 740 2 8 .5 2 367 240 000 000

1909 7 328 242  573 680 932 960 3 3 .3 2 796 166 079 249

1910 8 895 252 793 9 0 4 379 3 12 2 8 .4 3 577 156 948 550

1911 8 0 95 246 3 34 898 4 2 4 112 3 0 .4 3 647 165 101 640

1912 8 047 276 211 810 020 228 3 4 .3 2 932 218 555 480

1913 8 027 29 5  105 833 987 419 3 6 .7 2 826 276 582 240

19 1 4 7 496 316  986 1 0 54 3 20 348 — - 3 326 281 3 92 090

SALISBURY IIE E

1901 3 ,6 2 1 1 9 0 ,8 1 6 184 ,,8 7 8 ,,547 4 9 .6 970 71,,4 6 6 ,,7 9 2

1902 3 800 175  782 191 100 362 4 6 .1 1 0 90 71 9 62 803

1903 4  167 1 94  781 2 6 4 830 0 23 4 6 .7 1 360 88 636 312

1904 3 540 159 878 216 911 720 4 5 .2 1 358 77 897 201

1905 3 750 1 5 4  017 219 7 65 211 4 0 .5 1 423 76 346 4 2 5

1906 3 909 152  0 3 4 219 3 45 241 3 9 .7 1 461 77 100 543

1907 3 892 139 9 8 6 215 971 327 3 5 .9 1 551 86 056 0 4 4

1908 3 606 116  7 2 4 218 591 828 3 2 .3 1 895 66 957 839

1909 3 537 99 140 218 841 4 1 2 2 7 .9 2 228 61 699 506

1910 3 308 113  574 162 828 098 3 4 .3 1 4 33 63 430 079

1911 3 158 111 272 148 067 8 43 3 5 .2 1 330 61 6 5 4 458

1912 2 788 118 635 1 54 493 210 4 2 .5 1 301 55 855 799

1913 848 125  178 120 039 019 — _ 958 51 358 400

19 1 4 583 97 318 94. .530 0 00 __ 971 56 786 400

MECHANICAL DEPARTMENT



COMPARATIVE TABLES

TONS
COAL

TONS OHS 
& HOCK GU. STi

TOITS CUBIC 
HOISTED FT. AIR 
PER TON PER TON

YEAR BURNED HOISTED AIR USED COAL HOISTED

LAKE MINS

1 900 8 ,,218 5 1 0 ,,132 3 7 6 ,,4 8 2 ,,932 6 2 .0 7 4 0

1901 9 117 472 730 3 9 3 632 563 5 1 .7 840

1902 8 400 4 7 0 728 4 4 0 196 332 5 1 .8 952

1 903 8 502 468 277 441 329 198 5 0 .0 9 9 3

1 904 6 9 8 3 281 399 355 0 8 4 057 4 0 .3 1 ,,368

1905 10 ,,3 4 6 505 321 885 737 363 4 8 .8 1 753

1906 11 072 559 877 784 511 853 5 1 .8 1 247

1907 10 9 3 4 549 449 773 662 287 5 0 .7 1 4 1 0

1908 9 222 357 628 575 642 546 3 8 .6 1 671

1909 9 640 381 060 826 4 3 3 227 3 9 .4 2 245

1910 9 892 559 438 820 568 713 5 6 .5 1 466

1911 7 558 309 519 5 8 3 9 3 0 820 4 0 .9 1 886

1912 7 824 329 3 4 4 656 627 987 4 2 .0 1 9 9 3

1913 8 059 473 848 962 459 48 3 — 2 0 3 1

1 914 5 7 3 3 3 2 4 251 596 066 577 1 838

1913

1914

729

810

H . 0 .  #3  HEATING- PLANT

ICHAITICAL DEPARTMENT.
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GALLONS

OF PATER

PUMPED

6 2 ,9 9 8 ,1 8 8  

6 4  188  597  

70 848  359  

78 662  195  

77 4 9 2  105  

80 626  208  

9 0  105  988  

76 896 881  

81 268  1 8 4  

85  118  000  

93  643  210  

109 576  544  

9 5  007  553  

4 5  9 2 5  949



COEPAHATITE TABLES

YEAR

TOHS
COAL

BURIED

TCET3 ORE 
£z ROCK 
HOISTED

CU. FT. 
AIR USED

TOES 
HOISTED 
HER T02T 

COAL

CUBIC 
FT. AIR 
PER TOE 
HOISTED

GALL01TS 
OF HATER 

HJIIPED

1EGAU1EE MIHE

1 9 0 4 8 ,1 8 2 1 6 6 ,7 8 1 2 3 3 ,7 2 1 ,6 6 9 2 0 .4 1 ,4 0 1 4 7 6 ,0 5 6 ,5 1 2

1 9 0 5

1906

7 386  

10 4 6 5

24 5  4 2 2  

25 8  3 5 4

2 1 1  667  7 5 5  

2 3 5  7 30  810

3 3 .2

2 5 .5

861

9 21

3 4 5  96 7  009

1907 11  216 315  069 2 5 0  046  6 1 5 2 8 .4 7 95 707 0 7 0  0 97

1908 10  2 9 4 30 0  007 2 1 0  799 9 82 2 9 .3 696 638 48 8  540

1909 9 088 316  0 7 2 2 6 3  32 2  7 0 2 3 2 .0 9 11 6 2 3  789  5 12

1 910 7 913 3 6 4  111 3 61  9 2 3  3 7 3 4 6 .0 9 93 6 10  2 09  05 8

1911 7 805 368 3 5 2 599 63 0  0 4 3 4 7 .1 1 627 6 3 4  1 0 0  040

1 912 8 00 3 2 98  308 825  4 6 8  5 16 3 7 .2 2  767 696  2 1 0  397

1913

1 9 1 4

7 647  

5 269

368  95 6  

337  792

74 1  2 2 4  169  

6 1 3  1 4 4  000 —  -

2  008  

1 798

789 1 5 3  0 91

(# 2  S h a f t )  
3 9 5  877  3 53

HAAS H U E

1 905 4 ,0 6 6 — 1 3 9 ,2 6 8 ,7 7 2 — — 3 1 1 ,7 9 2 ,4 5 8

1 906

1907

1908

1909

4  170

5 861

6 671  

6 4 9 4

29 6 90  

83 0 7 5  

141  510

2 6 0  73 3  698

8 .6

1 2 .4

2 2 .1

—

337 0 8 4  2 6 4  

2 4 2  1 5 1  139  

23 1  1 01  5 90291  338  83 3 2 ,0 9 5

1910 8 219 1 96  0 5 2 541 169 8 43 2 3 .8 2  760 209 688  862

1911 7 252 — 646 2 4 5  4 79 — -------- ---------

1 912

1913

1 9 1 4

6 502  

8 90 3  

6 819

55  6 0 3  

287 7 8 4  

2 1 3  4 2 3

3 5 5  459  6 7 3  

9 1 5  881  4 7 3  

7 2 0  319  949

3 2 .3 3 18 2

---------

(3  m on th s  
8 3 3 6  357

ILCCHAiTICAL DEPARTIIEIIT.
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COMPARATIVE TA3LE3

TONS CUBIC
TONS T ons o s s HOISTED FT. AIR GALLONS
COAL & SOCK CU. FT. PER TON PER TON OF PATER

YEAR BUSHED HOISTED AIR USSD COAL HOISTED PUMPED

AU3TIII METE

1905 1 ,8 6 7 6 1 ,8 7 8 5 1 ,8 0 8 ,3 0 0 3 3 .8 837

1906 — 1 65  4 45 56 9 31  4 1 4 5 3 .4 3 74

1907 3 863 1 9 4  571 58 4 52  9 75 5 4 .0 300

1908 — 2 0 4  769 —  - — ---------- ------------------------------

1909 ------------------ 186  0 6 4 181 9 1 5  343 — 9 8 5

1910 ---------------- 69 500 3 3  4 11  030 — 4 80

1911 — 145  360 128 013  967 — 880

1912 — 121 191 153 118 878 — 1 ,2 6 3

191^5 AQA

1914 (’l in e  i d l e  e n t i r e  y e a r )

PRINCETON 11 H E

1909 3 ,1 0 4 1 4 3 ,6 2 0 1 8 1 ,9 1 5 ,3 5 2 4 7 .8 1 ,2 6 5 1 4 4 ,5 4 0 ,0 0 0

1910 2 582 126 047 226  0 5 4  113 4 8 .8 1 7 93 138 556  000

1911 570 100 150 171 0 3 2  509 — 1 707

1912 1 84 22  639 48 0 8 3  876 — 2 123 107 537 270

1913 467 7 4  297 — — 108 3 66  555

191 4 64 772 — — 99 939  295

STEPHENSON H U B

1909 2 ,3 9 6 1 4 0 ,6 8 3 1 8 1 ,9 1 5 ,3 4 7 6 3 .4 1 ,3 1 3 1 9 1 ,3 4 2 ,3 7 6

1910 2 867 217  096 2 9 4  9 3 5  118 7 5 .7 1 358 3 8 3  5 9 0  4 01

1911 4  182 239 991 3 8 4  041  898 5 7 .3 1 600 6 25  2 5 3  183

1912 4  856 241  931 4 60  4 78  796 4 9 .8 1 903 886  4 7 1  232

1913 3 420 2 8 3  146 — — 1 0 28  287  849

1914 2 281 238 739 ____ 772  327  870

M ECH ANICA L DEPARTMENT
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COMPARATIVE TABLES

TONS CUBIC
TONS TORS ORE HOISTED FT. AIR
GOAL & ROCE CU. FT. PER TON PER T01T

YEAR BURNED HOISTED AIR USED COAL HOISTED

GFIKTT MINE

1909 2 ,0 2 2 — 6 0 ,6 3 8 ,4 5 2 — --------

1910 5 116 — 1 43  309  920 —  - —

1911 3 400 2 548 136 216  025 — --------

1912 — (' I d l e  e n t i r e  y e a r )

1913 1 583 14  376 — —

1914 1 400 95  510 —  - —

PRINCETON PUMPING STATION

1909 598 — —  - --------

1910 545

1911 497 ----------------------- ---------------------------------- ------------------------------- ----------------------------------------

1912 569

1913 633

1914 675

PRINCETON CENTRAL POWER PLANT

1909 4 ,6 3 0 ----------------------- ---------------------------------

( o u tp u t  i 
6 0 6 ,3 8 4 ,4 9 4 — —

1910 6 101 — 697 7 10  181 — —

1911 7 4 93 — 819 3 0 4  399 — ------ ----------------------------------

1912 4  1 0 4 — 661  681 550 — —

1913 2 360 ----------------------- --------------------------------- —  - --------

1914 5 900 ( f o r  H e a t in g  & S t e a n - E l e c t r i c P l a n t )

CROSBY MINE

1909 1 ,7 3 5 1 1 9 ,4 1 0 7 1 .6 —

1910 2 157 2 0 4  588 9 4 .8 —

1911 1 4 9 3 80  9 76 — 6 9 .3 —

1912 1 515 116 818 — —

1913 3 3 05 207 728 6 2 .8 mm —  —  —

1914
(10 m o . 

2 151
(0  m o .) 
23  221

M EC H A N IC A L DEPA RTM ENT. 540

GALLONS
OP WATER
JUMPED

9 0 ,2 4 5 ,7 2 0

1 3 7 ,0 3 7 ,4 8 0  

142 2 8 4  4 50  

1 53  8 5 4  2 05  

158 661 9 90  

172 4 38  180  

1 8 4  799 040



COMPARATIVE TABLES

TONS CUBIC
TONS TONS CEE HOISTED FT. AIR
COAL & ROCK CU. FT. PEE TON PER TON

YEAR BURNED HOISTED AIR USED COAL HOISTED

I M P E R I A L  M I N E

1909 2 ,5 9 2 8 2 ,1 3 5 3 1 .8 —

1910 3 665 137 527 3 7 .5 —

1911 2 74 4 102  831 — 3 7 .4 —

1912 (M ine i d l e  e n t i r e  y e a r )

1913 ft »» f» »»

1 9 1 4 ft fl »f Ft

LUCY MINE

1910 2 ,7 1 8 6 6 ,6 6 0 2 4 .5 ---------

1911 1 440 31  481 4 8 ,9 6 5 ,3 0 5 2 1 .8 1 ,5 0 5

1912 (I lin e i d l e  e n t i r e y e a r )

1913 rt tf f» Ft

1914 FI »» Ft Ft

m o r r is  m in e

1911 - ------- 1 ,5 5 6

1912 - ------- 41  140

1913 676 !Ml5Sili*loyaj
1 9 1 4 578 242  476

1911 - ------- 8 7 ,2 3 6

1912 — 14 0  4 0 4

1913 50 (S e e  M o r r is )

1914 37 rt ft

1911 - ------- 3 ,5 7 5

1912 — 5 433

1913 250 50 936

1 9 1 4 138 79 222

655 119 000  

LLOYD MINE

(S e e  M o r r is )  

CHASE MINE

20 2  237  750

2 701

2 552

MECHANICAL DEPARTMENT.

GALLONS 
OP 77ATER 
FUMEED

4 3 ,7 1 2 ,8 4 2

343 46 6  920

6 8 ,5 9 1 ,6 3 6

( 5  m o.)  
2 0 ,4 2 2 ,1 3 7

54  206  045
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COMPARATIVE TABLES

TONS TONS OHS 
GOAL & HOCK 

FEAR ' BUHKSD HOISTED

TOHS CUBIC 
HOISTSD FT. AIR 

CU. FT. PER TON PSR TOIT
AIR USED COAL HOISTSD

SOUTH JACKSON SETS & CRUSHER PLAIIT

1912 381 4 2 ,7 9 0  ------------------- — —

1913 48 3 1 94 0  ------------------- — —

1 9 1 4 0 15 281  ---------------

GARDNER & MACKINAW MINES

----

1 9 1 4 303 -----------  2 2 1 ,3 5 5 ,0 0 0

ATHENS MINE 

(7  m on th s)

“ — — —

1 9 1 4 231 7 ,4 0 4  1 2 0 ,0 4 8 ,7 5 0 —  - --------

REPUBLIC S E E

IS 14 5 ,
8 m o n th s )
34  1 0 6 ,6 6 3

GALL01TS
OF WATER
PIMPED

N o t e : -
C l i f f s  S h a f t  n in e  -

S a l i s b u r y  n in e  

Lake F in e  

N egau n ee  M ine

Maas M ine  

A u s t in  M ine  

S te p h e n so n  M ine  

Gwinn M ine  

? r i n .  C . P .  P la n t  -  

C rosb y  M ine  

I m p e r ia l  M ine  

L ucy M ine 

L lo y d  M ine  

S o u th  J a c k so n  

G ardner & M ackinaw - 

A th e n s  M ine 

R e p u b lic  M ine

H o is t  o p e r a te d  b y  stea m  p a r t  o f  J a n . P a r t  o f  pum ping  
d one e l e c t r i c a l l y  in  N o v . a n d  D e c . R e c e iv e s  some 
a i r  from  t h e  M o r r is  M in e .

M in in g  o p e r a t io n s  s tisp en d e d  S e p t .  3 0 t h .

S in g l e  s h i f t  e n t i r e  y e a r .

S in g l e  s h i f t  June 8 t h .  R e c ’ d a i r  from  Maas in  J a n .  
and  F eb . E l e c t r i c  pumps s t a r t e d  in  F eb . E l e c t r i c  
pumps h a n d le d  a l l  m in e w a te r  a f t e r  O c t .  5 t h .

S h u t down S e p t .  3 0 t h .  E l e c t r i c  pump s t a r t e d  O c t . 1 5 .

I d le  e n t i r e  y e a r .

S in g le  s h i f t  June 1 s t .

S team  c o m p r e sso r  o p e r a te d  from  F eb . t o  A u g . 1 2 t h .  

S t e a m - e l e c t r i c  p la n t  o p e r a t in g  c o n t in u o u s ly  a f t e r  A u g .2 4 .  

S h u t down e n t i r e l y  in  O c t .

I d le  e n t i r e  y e a r .

i• rf r»

Pumps sh u t down A p r i l  2 1 s t .  W ater d r a in s  t o  M o r r is  M in e . 

E n t ir e  p la n t  o p e r a t e d  e l e c t r i c a l l y  s e a s o n  o f  1 9 1 4 .  

S in k in g  o p e r a t io n s  s to p p e d  S e p t .  3 0 t h .

L a rg e  e l e c t r i c  co m p r e sso r  s t a r t e d  in  J u n e .

M ine ta k e n  o v e r  May 1 s t .

r  . C - - -  ' .  ^
o  4  :MECHANICAL DEPARTMENT
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