
s e t  on t h i s  lev e l*  a plumb l in e  was a ls o  hung from su rfa c e  to  th e  3rd  

le v e l  and s a t i s f a c to r y  check: o b ta in ed  w ith  th e  3 rd  l e v e l  su rv ey s, a s  c a r r ie d  

E ast from the  main s h a f t .  C o n trac ts  N os.10 and 24 h o led  d u rin g  th e  month 

o f Ju n e . The survey* t i e d  in  by 00*00'80" f o r  course and o .20  and 0 .05  

fo r  c o o rd in a te s . P rev ious t o  th e  h o lin g , l in e s  were g iven  about tw ice  a  

month in  th e se  c o n tr a c ts .  As th e  development o f  th e  S ec tio n  6 ore body 

proceeded , l in e s  were g iv en  fo r  f iv e  c ro s sc u ts  on th e  3rd  le v e l  E as t and 

th e  r a is e s  go ing  up from th ese  c o n tra c ts  were l in e d  in .  The 1060* sub - 

le v e l  was opened up 100' above th e  3rd  le v e l  E a s t by c ro s s c u t tin g  from 

th e  to p  o f each r a i s e .  L ines were g iven  f o r  co n n ectin g  d r i f t s  h o lin g  

th ese  c ro s sc u ts  and a ls o  to  th e  c o n tra c t  which ho led  in to  th e  v e n t i l a t io n  

and tim ber s h a f t .  A ll o f  th e  r a is e s  were o f f s e t  a t  t h i s  su b - le v e l and 

new l in e s  g iv en  fo r  co n tin u in g  th e  r a is e s  to  th e  n ex t sub , 100' above th e  

1060* sub . The s t r ip p in g  o f th e  a re a  o v e r ly in g  t h i s  o re body re q u ire d  

alm ost d a i ly  a t t e n t io n  d u rin g  th e  months o f  Septem ber, O ctober and Novem­

b e r .  The a re a  com prising th e  proposed p i t  and approach was f i r s t  l a id  

ou t in  27* squares and co n to u red . As th e  s t r ip p in g  proceeded and th e  

ledge was uncovered , e le v a t io n s  were tak en  in  o rd e r to  a c c u ra te ly  d e te r ­

mine th e  p o s i t io n  o f th e  to p  o f  th e  le d g e . S lope s tak es  were s e t ,  d i tc h e s  

l a id  out to  tak e  th e  su rfa c e  w a te r away from th e  p i t*  g rad es g iv en  th e  

c o n tra c to r  and monthly e s tim a te s  made o f th e  yardage removed. These 

e s tim a te s  were checked by Mr. A. L . M yers, th e  E ng ineer re p re s e n tin g  

th e  c o n tra c tin g  firm , who worked j o i n t l y  w ith  Mr. Hayden. The engine 

house and h o is t  fo u n d a tio n s and tra n sm iss io n  l in e  ru n n in g  from the  main 

Lloyd s h a f t  were staked  o u t .  Monthly and m id-m onthly su rveys were made 

a t  re g u la r  in te rv a ls  and a s s is ta n c e  g iv en  on th e  g e o lo g ic a l su rv ey s.

MAAS MINE,

At t h i s  p ro p e r ty , development work only  was c a r r ie d  on d u rin g  th e  

f i r s t  e ig h t months o f th e  y e a r .  T his c o n s is t in g  o f  th e  s in k in g  o f th e  

wi£ze from th e  3rd  l e v e l  and th e  opening up o f  th e  d r i f t  on th e  4 th  l e v e l .  

L ine p lugs were s e t  and a f t e r  th e  winze reached  th e  bottom  th e  r a i l s  f o r  

th e  two sk ip  roads were c a re fu l ly  l in e d  in  because o f th e  sm all c lea ran ce

between them. A ll o f  th e  r a is e s  s t a r t e d  d u rin g  th e  l a s t  fo u r  months have
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been s p o tte d  and l in e  p in g s s e t  in  th e  back o f  th e  r a i s e .  As th e  new 

s u b - le v e ls  a re  being  developed , th e  c ro s sc u ts  have been s y s te m a tic a lly  

l a id  out so as to  leav e  un ifo rm  s iz e d  re c ta n g u la r  shaped p i l l a r s  fo r  

s l i c in g .  A la y  out o f  th e  proposed d r i f t s  on th e  4 th  le v e l  was p lanned  

and l in e s  g iven  fo r  th e  c o n tra c ts  d r i f t i n g  E aat and Y/est from the  bottom  

o f th e  Winze. On th e  2nd l e v e l ,  a  check survey was a ls o  run from th e  

p lu g s in  th e  rock d r i f t  a lo n g  th e  E as t fo o tw a ll d r i f t  to  th e  boundary 

l in e  between th e  Maas and Negaunee m ines.

MORRIS MIME.

The monthly and mid-monthly su rveys o f  th e  1 s t  and 2nd le v e ls  and 

s u b - le v e ls  took b u t l i t t l e  tim e , bu t th e  4 th  le v e l  re q u ire d  l in e s  a t  l e a s t  

tw ice a month. The winze from th e  2nd to  th e  4 th  le v e l  was plumbed th re e  

tim e s . The co o rd in a te s  o f th e  4 th  le v e l  p lu g s agreed  w ith in  0 .01  in  b o th  

l a t i t u d e  and d e p a r tu re .

NEGAUNEE MIME.

At t h i s  p ro p e r ty , th e  ro u tin e  su rv ey in g  has g r e a t ly  in c re a sed  d u rin g  

th e  y e a r .  L ine p lu g s were s e t  in  th e  m a jo rity  o f  th e  r a i s e s ,  g iv in g  b o th  

d i r e c t io n  and d ip .  L ine p lu g s  were a ls o  e s ta b l is h e d  on b o th  the  9 th  and 

10 th  le v e ls  in  th e  new development d r i f t s .  A t r i p  was made through th e  

e n t i r e  mine a t  l e a s t  once a  week in  o rd e r  to  g ive  l in e s  to  th e  c o n tra c ts  

on th e  s u b - le v e ls .  Y/henever p o s s ib le ,  t r a n s i t  l i n e s  were s e t ,  b u t th e  

B runton compass was used  on sub—le v e ls  t h a t  were cav in g  and c ru sh in g  due 

to  th e  im p o s s ib i l i ty  o f keep in g  permanent survey s t a t io n s  in  caving ground. 

A draw ing showing the  method o f  tim b e rin g  and la y  ou t o f th e  pockets  was 

made f o r  th e  1 0 th  le v e l  v e r t i c a l  w inze. The tim b er s e t s  were a ls o  l in e d  

in  by th e  E ng ineering  d epartm en t. The h o is t  fo u n d a tio n  was looked a f t e r  

nnH th e  tu rn  sheaves s e t  in  p o s i t io n .  Some o f th e  d r i f t s  and r a is e s  on 

th e  10 th  le v e l  were sampled in  o rd e r to  f in d  th e  l im i t s  o f  th e  Bessemer 

ore a r e a .  An e s tim a te  was made o f th e  Negaunee s to c k p i le s  a t  th e  b eg inn ing  

and end o f  th e  sh ipp ing  ±* season  in  o rd e r  to  determ ine a  f a c to r  f o r  th e  

number o f  cub ic  f e e t  to  th e  to n  o f  o re .
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REPUBLIC LIINE

The Ishpeming o f f ic e  d isc o n tin u ed  making monthly surveys a f t e r  

January  1 s t ,  t h i s  now b e in g  done by th e  r e s id e n t  en g in e e r. A ll o f  th e  

annual  r e p o r t  work i s  handled  by t h i s  o f f i c e ,  which c o n s is ts  o f  p o s tin g  

th e  t r a c in g s ,  pho tograph ing  and c o lo rin g  in  th e  w hite  p r in ts *  The 

q u es tio n  o f th e  d iv is io n  o f th e  m inera l r ig h t s  under Smith*s Bay was 

taken  up and drawings made showing se v e ra l d i f f e r e n t  schemes.

SALISBURY MIME.

The opening up o f  th e  South d e p o s it re q u ire d  th e  on ly  su rvey ing  o f  

im portance a t  t h i s  m ine. L ine p lu g s were s e t  on th e  14 th  le v e l  whenever 

n ecessa ry  and surveys c a r r ie d  up th e  r a i s e s  a s  th e  new s u b - le v e ls  were 

opened u p . On the  14th  l e v e l ,  a  check survey was run from p lu g s n ea r 

No.5 s h a f t  to  th e  b re a s t  o f th e  rock d r i f t .  The o ld  and th e  new surveys 

checked e x a c tly  f o r  course and very  c lo s e ly  f o r  c o o rd in a te s . E le v a tio n s  

were a ls o  c a r r ie d  to  th e  end o f th e  d r i f t  and checked back to  th e  s h a f t .

SURFACE SURVEYS.

NORTH LAKE EXPLORATIONS.

L ocations fo r  new d r i l l  h o le s  were g iv en  on S e c tio n s  2 and 3 ,  47-28 

and S ec tio n  6 , 47-27 when re q u es ted  by th e  G eo log ical d ep a rtm en t. A f te r  

th e  h o les  were d r i l l e d ,  th e  exac t lo c a tio n s  were su rveyed , c a lc u la te d  

and p lo t te d .

SPIES LEASE. IRON RIVER DISTRICT.

Diamond d r i l l i n g  was resinned l a t e  in  th e  y e a r  and lo c a tio n s  g iven  

fo r  d r i l l  h o le s  about once a  week. Aa a re a  abou t 1800* long  a id  500' 

w ide, embracing th e  ore body, s h a f t  s i t e ,  mine lo c a t io n ,  s to c k p ile  

grounds, ra ilw ay  t r a c k s ,  e t c ,  was con toured  and a  la y  out p lanned  fo r  

th e  mine equipm ent.

REPUBLIC DISTRICT.

The 200* to  th e  inch  mounted map o f  S ec tio n  7 , 46-29 was made by 

t r a n s f e r r in g  th e  in fo rm a tio n  from th e  50* to  th e  in ch  maps photographed 

down to  200* to  th e  in ch . T his map was tra c e d  and photographed . The

A v)
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F o rty  mounted maps o f S ec tio n s  7 and 18, 46-29 were inked in  and l e t t e r e d .

Ihe e le v a t io n s  o f  te n c h  marics e s ta b l is h e d  a lo n g  th e  Michigarame r iv e r  from 

th e  town o f R epublic to  Lake Michigarame were recorded  in  th e  pernanen t r e ­

cord books,

AJJ TRAIN WATER POWER.

Jaaps were p repared  showing o u t l in e  o f  th e  s to ra g e  b a s in ,  lan d s acq u ired  

and to  be a c q u ired , and th e  p ro g ress  o f th e  lum bering and c le a r in g  o p e ra t io n s .

CARP RIVER WATER POUTER.

A map and p r o f i l e  o f  a  p o r t io n  o f  th e  c i t y  o f Negaunee were made show­

ing  th e  P a r tr id g e  Brook p ro je c t  f o r  th e  proposed d iv e rs io n  o f t h i s  brook 

in to  th e  Carp r i v e r .

DEAD RIVER WATER POWER.

The s e c tio n  l in e  between S ec tio n s  9 and 16 was run  o u t f o r  a  h a l f  

m ile , beg inn ing  a t  th e  Southwest co m e r o f  S ec tio n  9 and running E as t to  

th e  South q u a r te r  c o rn e r . The random l in e  which was run  from th e  iro n  

p in  a t  th e  Southwest co rn e r o f  S ec tio n  9 was o f f s e t  o n ly  2 .26  from th e  

South q u a r te r  co m e r and th e re fo re  on ly  a  s l ig h t  c o r re c t io n  was n ecessa ry  

to  e s t a b l i s h  a  t ru e  l in e  ac ro ss  th e  f a l l s  them selves, w hich a re  s i tu a te d  

only  a  sh o rt d is ta n c e  from th e  West l i n e  o f S ec tio n  9 . Three iro n  p in s  

were p u t in  on t h i s  t ru e  s e c tio n  l i n e ,  one being  p lac ed  on each bank and 

one on th e  is la n d  in  th e  r i v e r .  E le v a tio n s  were c a r r ie d  from th e  bench 

mark p re v io u s ly  e s ta b l is h e d  by th e  Lake S u p erio r I ro n  Company and a  c ro s s -  

s e c tio n  made o f th e  r i v e r  on th e  s e c tio n  l i n e .  E le v a tio n s  were a ls o  tak e n  

on th e  ledge above and below the  dam and on th e  tim b e r o f th e  dam i t s e l f .

The Dead r iv e r  tran sm iss io n  l in e  was s tak ed  o u t ,  b eg in n in g  a t  th e  Maas- 

Carp ,h igh  te n s io n  l i n e  in  S ec tio n  32 and thence runn ing  in  a  N o rth e rly  

d i r e c t io n  to  the  proposed power s t a t i o n  a t  th e  fo o t  o f  th e  f a l l s .  T his 

l in e  was p ro f i le d  by c a rry in g  e le v a tio n s  E as t from th e  Maas mine and thence 

N orth a lo n g  th e  l i n e ,  ty in g  in  a t  th e  dam s i t e  f o r  th e  Carp r iv e r  N o .l 

s to ra g e  b a s in  by 0 .1 9 . A p re lim in a ry  survey f o r  th e  p ip e  l in e  was c a r r ie d  

from a  p o in t E a s t  o f  th e  p re se n t dam to  th e  power house s i t e .  The power 

house was s tak ed  out and a  second survey made f o r  th e  p ip e  l i n e .
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CITY Off ISHEEmINS.

SECTION 2 . 47 -27 .

Outcrops and changes in  fen ces  and b u ild in g s  were surveyed and p lo t te d .  

T racings were th en  p o sted  and photographed#

SECTION 5 . 47 -27 .

Outcrops and changes in  c u l tu re  were mapped and p lo t te d  on th e  F o rty  

maps and then  t ra c e d  and photographed#

SECTION 4 . 47-27 .

The o u t l in e s  o f th e  ou tcro p s were surveyed and mapped.

SECTIONS 9 & 10 . 47-27 .

The new b u ild in g s  and changes in  th e  o ld  ones were no ted  and th e  mount­

ed maps brought up to  d a te .

SECTION 11. 4 7 -2 7 .

The e n t i r e  South h a l f  o f t h i s  s e c tio n  was re su rv ey ed . A ll o f  the  o ld  

survey s ta t io n s  were rep laced  w ith  iro n  p in s .  The o u tcrops on th e  N orth 

h a l f  o f th e  s e c tio n  were surveyed and p lo t te d  50* to  th e  in c h . The in ­

fo rm ation  secu red  on th e  South h a l f  o f  th e  s e c tio n  was only  p lo t te d  200* 

to  th e  in ch .

NOiiTH LAKE DISTRICT.

SECTION 5 . 47 -2 7 .

The F o rty  con to u r maps were f in is h e d ,  t r a c e d  and photographed fo r  

th e  1914 annual r e p o r t .

SECTION 6 . 47 -27 .

The surveys on a  p o r tio n  o f  t h i s  s e c tio n  were d e sc rib ed  under th e  

c a p tio n  "Lloyd m ine". In  th e  mine lo c a t io n ,  th e  p o s i t io n  o f  th e  houses 

moved from th e  Chase mine were s tak ed  ou t S o u th east o f th e  p re s e n t lo c a ­

t io n .  The houses to  be moved from th e  A ngelina mine were a lso  s tak ed  o u t. 

CITY OF NSGAUNEE.

The c i ty  o f Negaunee maps were c a re fu l ly  gone over and a ll  changes 

in  b u i ld in g s ,  fe n c e s , ra ilw a y s , e t c ,  surveyed in  th e  m ajor p o r t io n  o f  

th e  town. On th e  Jackson p ro p e r ty , th e  o u tc ro p s , d ik e s , f a u l t s  and con­

t a c t s  were mapped and c e r ta in  a re a s  contoured that had been p re v io u s ly  

o m itted . The S ec tio n  12, 47-27 maps were f in i s h e d ,  tra c e d  and pho to -
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graphed . The f i e l d  work on t h i s  s e c tio n  was done d u rin g  O ctober and 

November 1914, b u t th e  n o tes  were n o t p lo t te d  u n t i l  the  sp r in g  o f  1915.

A few a d d it io n a l  n o te s  were a ls o  tak en  on S ec tio n s  17 and 18, 47 -2 6 , 

n e a r  the B ellevue farm .

TILDEN DISTRICT.

SECTION 15. 47-27 .

The F o rty  maps o f  th e  Southw est q u a r te r  o f  t h i s  s e c tio n  were com­

p le te d  a s  reg a rd s  topography , b u t some g eo lo g io a l d a ta  s t i l l  rem ains to  

be done.

SECTION 14 . 47-27 .

Lake Ogden l i e s  p a r t ly  in  t h i s  s e c tio n  and p a r t l y  in  S ec tio n  13.

The d iv is io n  o f th e  m ineral r i ^ i t s  under th i s  la k e  was f i n a l l y  s e t t l e d  

by u s in g  th e  c e n t r a l  th re a d  m ethod.

SECTION 22 . 47 -27 .

E lev a tio n s  were c a r r ie d  a lo n g  th e  E ast-W est 192 and 200 co o rd in a te  

l in e s  and con tours and geology surveyed n e a r  th e  South l i n e  o f  th e  s e c tio n .

SECTION 25. 47-27 .

E lev a tio n s  were taken  on th e  s ta t io n s  on th e  East-W est 192 and 200 

l in e s  and th e  topography, c u l tu re  and geology mapped from th e  South l in e  

o f th e  s e c tio n  to  th e  d io r i t e  h i l l s  a lo n g  the  N orth  l im i t  o f  th e  iro n  

fo rm a tio n .

SECTION 24. 47 -27 .

This s e c tio n  i s  tra v e rs e d  by co o rd in a te  l i n e s  running  every  8 0 0 '.  

L evels were c a r r ie d  to  a l l  s ta t io n s  on th ese  l in e s  and th e  a re a  w ith in  

th e  C l if f s  f i e l d  in  th e  Southw est q u a r te r  o f  th e  s e c tio n  was co n to u red .

SECTION 26. 47-27 .

The 232 East-W est l in e  was run  from s ta t io n  232 x  104 to  232 x  152. 

L evels were c a r r ie d  a lo n g  th e  216, 224 and 232 E a s t—West l in e s  and topo ­

graphy and geology mapped on th e  a re a  ly in g  betw een th e  South l im i t  o f  

th e  i ro n  fo rm ation  and th e  N orth l in e  o f  t h i s  s e c t io n .
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SECTION 27. 47-27 .

The con tours and geology were mapped a lo n g  th e  East-W est 216 and 

208 l in e s  and bench narks f o r  l e v e ls  e s ta b l is h e d  on th e  216 l i n e ,

SPECIAL WORK.

ABSTRACT MAPS.

The Maas-Negaunee a b s t r a c t  maps were gone o v e r and th e  new t r a n s f e r s  

p a s te d . The Race Track boundaries were c a lc u la te d  and subm itted  to  th e  

O liv e r Iro n  M ining Company f o r  a p p ro v a l, Mr. Brewer vas a s s i s t e d  by two 

members o f th e  E n g in ee rin g  departm ent d u rin g  th e  months o f  March and A p ril 

on v a rio u s  a b s t r a c t  maps. A ll th e  maps tu rn ed  o u t by h is  departm ent were 

photographed and p r in te d ,

CARBON REPORTS.

A monthly r e p o r t  i s  tu rn ed  in  to  th e  A u d itin g  departm ent and s p e c ia l  

re p o r ts  made a t  v a r io u s  tim e s . An in v en to ry  o f  th e  diamond d r i l l  equip­

ment was made in  th e  f a l l  o f  th e  y e a r . T ables were p rep ared  comparing 

th e  r e s u l t s  o b ta in ed  by th e  C le v e la n d -C liffs  I ro n  Company and o u ts id e  

d r i l l  c o n tra c to rs  in  th e  Ishpem ing, N orth Lake and Gwinn d i s t r i c t s .  Com­

p a r iso n s  were made a s  to  th e  d if fe re n c e  in  co s t when u s in g  la rg e  o r  sm all 

b i t s  in  th e  same k in d  o f ground. The underground d r i l l i n g  was a ls o  con­

t r a s t e d  w ith  th e  su rfa c e  d r i l l i n g .

MINERAL RIGHTS.

Maps o f Lake Ogden and Sm ith’ s Bay were p rep ared  showing th e  m ineral 

r ig h t s  o f th e  a b u t t in g  p ro p e rty  ow ners,

ESTIMATES.

Coal p i l e  e s tim a te s  a re  made y e a r ly  on abou t May 1 s t ,  S to c k p ile  

e s tim a te s  were a ls o  made a t  th e  S a lisb u ry  and Negaunee m ines. The y e a r ly  

ore e s tim a te  f o r  th e  S ta te  Tax Commission were made by  th e  e n g in e e rs  in  

co n ju n c tio n  w ith  th e  s u p e r in te n d e n ts ,

STATS TAX COMMISSION MAPS,

Blue p r in t  cop ies o f th e  maps o f  a l l  the mines operated  d u rin g  the  

p rev io u s  y e a r  were fu rn ish e d  th e  Commission, On them were shown the
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'boundaries o f th e  ore by c o lo rs ,  th e  d ik e s , th e  c h a ra c te r  o f  th e  fo o t 

and hanging, and th e  o re  a re a  upon which th e  e s tim a te s  were b ased ,

PERMANENT SURVEY STATIONS,

In  o rd e r  to  in su re  th e  permanency o f  th e  survey s t a t io n s  w hich co s t 

th e  departm ent so much tim e and money, i t  was dec ided  to  co n c re te  a s  many 

iro n  p in s  as  p o s s ib le .  The o ld  p in 3  were re p la c e d  by new ones 30" lo n g , 

1-J" in  d iam ete r and p ie rc e d  w ith  two h a l f  in ch  h o le s  f o r  c ro ssb a rs  p laced  

a t  r ig h t  an g les  to  each  o th e r  and n e a r  th e  bottom  end o f th e  p in .  An ex­

cav a tio n  about 18" in  d iam ete r and 30" deep was made around each  p in  a s  a  

c e n te r  and f i l l e d  w ith  c o n c re te . The re p la c in g  o f  th e  o ld  p in s  w ith  new 

ones was begun a t  th e  Athens p ro p e r ty . The Negaunee and Maas mines were 

tak en  n ex t and th e  c i ty  o f Hegaunee gone over in  t u r n .  S ec tio n s  1 , 2 ,  3 , 

10 and 11 , 47-27 were th en  gone o v er one by one . A ll o f  th e  survey 

s ta t io n s  on th e se  s e c tio n s  have n o t been re p la ce d  w ith  co n c re ted  p in s ,  

bu t th e  o b je c t was to  g e t a  few in  each  a re a  perm anently  f ix e d  because 

i t  w i l l  tak e  a  crew th re e  o r  fo u r y e a rs  to  change a l l  th e  p in s .  So f a r  

about 190 p in s  have been imbedded in  c o n c re te .
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RSPQRT of. ms MIME ABSTRACT DEPARTMENT FOR YEAR 1915. BY CARL BREWER,

Th.e fo llo w in g  have te e n  employed in  t h i s  departm ent d u rin g  th e

year?

C arl Brewer has been employed re g u la r ly  throughout th e  y e a r .  The 

m a jo rity  o f h is  tim e was occupied in  com pleting th e  a b s t r a c t s  and maps 

o f the Company's la n d s . The c u rre n t work o f  th e  o f f ic e  occupied  about 

30/o o f th e  tim e and i s  tak en  up in  d e t a i l  under th e  v a r io u s  s u b je c ts .

He spent 45 days in  M arquette a t  the R e g is te r  o f  Deeds o f f ic e  on a b s t r a c t  

work. V is i t s  to  the Lahd departm ent were made to  com plete in fo rm a tio n  

fo r  the  f i l e s  and a b s t r a c t s .  He was ab sen t 38 days on v a c a t io n s .

M rs. Dunn has copied  a  few a b s t r a c t s  and se v e ra l documents d u rin g  

th e  y e a r .  She l i s t e d  and indexed a l l  th e  documents f i l e d  under "Deeds 

d u ring  May and June.

Miss Powers, d u rin g  M rs. Dunn's ab sen ce . J u ly  1 2 th  to  3 1 s t ,  copied 

24 a b s t r a c t s .

W illiam  Kellow. o f th e  S o c io lo g ic a l departm en t, has been occupied 

fo r  about 26 days d u rin g  O ctober, November and December copying a l l  th e  

r e s t  o f th e  a b s t r a c ts  and documents n e c e s sa ry .

M essrs. Hayden, Derby and Osborne, o f  th e  E n g in eerin g  departm ent, 

have spent more o r  l e s s  tim e on a b s t r a c t*  maps d u rin g  th e  y e a r .

ABSTRACTS.

The system  o f  f i l i n g  th e  A b s tra c ts  o f T i t l e  to  Company la n d s , as  

m entioned in  the  Annual R eport fo r  1914, was th e  grouping o f  th e  lands 

under th re e  d iv is io n s  as  follow s*

1 . Lands h e ld  by th e  C le v e la n d -C liffs  Iro n  Company on th e  iro n  b ea rin g  

fo rm atio n .

2 . Lands h e ld  by a f f i l i a t e d  companies on th e  iro n  b ea rin g  form ation#

3 . Lands f o r  w a te r power.
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The a b s t r a c t s  under N o s .l and 2 were to  be f i l e d  under th e  names o f 

th e  v a r io u s  com panies. As th e  work p ro g re ssed , i t  was d ec id ed , in  o rd e r 

to  p rev en t d u p l ic a t io n ,  to  in c lu d e  a l l  a b s t r a c t s  coming under th ese  two 

d iv is io n s  under th e  t i t l e  "C leveland—C lif f s  Iro n  Company A b s tra c ts " ,  th e  

two a b s t r a c t  books a lre a d y  com pleted, nam ely, Uaas-Negaunee A b s tra c ts  and 

Athens Mining Company A b s tra c ts ,  to  be k ep t s e p a ra te .  The system  as  f i n a l l y  

adopted d iv id e s  th e  a b s t r a c t s  as  fo llo w s:

1 . C lev e la n d -C liffs  Iro n  Company A b s tra c ts .

2 . Maas-Negaunee A b s tra c ts .

3 . Athens Mining Company A b s tra c ts .

4 .  H y d ro -E lec tric  A b s tra c ts ,

What has been done d u rin g  the  y e a r  on th e se  d iv is io n s  w i l l  be tak en  

up under th e  h ead in g s.

In  V ault N o .l In two document f i l e s  a re  A b s tra c t o f T i t l e s  o f v a r io u s  

la n d s . Some r e f e r  to  lan d s  form erly  h e ld  under o p tio n , some to  lands owned by 

th e  Company n o t on the  iro n  fo rm a tio n , and some a re  Company lan d s  which should  

be ty p e w ritte n  and f i l e d  under H y d ro -E leo tric  A b s tra c ts .  A l i s t  o f  th e se  

a b s t r a c t s ,  acco rd in g  to  township and ran g e , i s  f i l e d  in  C le v e la n d -C liffs  

Iro n  Company A b s tra c ts  and H y d ro -E lec tric  A b s tra c ts .  The a b s t r a c t s  in  th ese  

f i l e s  a re  numbered 1 to  159 in c lu s iv e .

The o r ig in a l  n o tes  o f a l l  a b s t r a c t s  which have been copied  and f i l e d  

under th e  above d iv is io n s  a re  f i l e d  in  l e t t e r  f i l e s  i n V au lt N o.2 . Also 

a l l  d u p lic a te  cop ies o f  th e  a b s t r a c t s  in  th e  document f i l e s  a re  in  th ese  

l e t t e r  f i l e s .

1. CLSVET.ATO-OLIFFS iron company abstracts.

A b stra c ts  o f  T i t le  o f  a l l  th e  Company lan d s  on the  iro n  fo rm ation  have 

been completed and w ith  the n ecessa ry  maps have been f i l e d  in  t h i s  book.

These cover a l l  th e  lan d s i t  was decided  should  be inc luded  among th e  m ineral 

la n d s . Many o f th e  a b s t r a c ts  were made by Mr. Primeau and only  needed to  

be brought up to  d a te .  Some o f th o se  l e f t  by him had to  be e n t i r e ly  r e ­
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w r i t te n ,  bu t most o f th e  a b s t r a c t s  had to  be w r i t te n  com pletely# In  th e  

Annual .Report fo r  1914, c e r ta in  lands in  th e  Gwinn d i s t r i c t  were l i s t e d  a s  

having been com pleted and f i le d #  L a te r  i t  was found th a t  some o f  th e  ab­

s t r a c t s  were incom plete and were r e w r i t te n .  Clouds were found on se v e ra l  

d e s c r ip t io n s  and were re p o rte d  to  th e  Legal departm ent# S ev era l o th e r  p a r ­

c e ls  had clouds upon th e  t i t l e  bu t th ey  have a l l  been c le a re d  u p . Mr. 

Brewer’ s l e t t e r  to  Mr. Jo p lin g  o f September 2 9 th , 1915, s t a t e s  a l l  th e  

clouds upon t i t l e  th a t  e x i s t  on Company lan d s  included  in  t h i s  book# Two 

cop ies o f t h i s  book a re  handed you h e re w ith , one fo r  th e  C leveland o f f ic e  

and one fo r  th e  Land departm en t. A t h i r d  copy i s  f i l e d  in  t h i s  o f f ic e .

The lan d s covered by th i s  book a re  l i s t e d  below, except th o se  purchased 

from th e  R epublic  Iro n  Company which were l i s t e d  in  th e  1914 Annual R ep o rt: 

LIST OF ABSTRACTS COMPLETED DURING 1915.

TOWN. RANGE. S E C T I O N . _______DESCRIPTION.
44 25 2 NW-i Of NEjr. 

e |- and E%■ o f W-|-.45 25 16
18
19 NE|- o f  NEj.
20 L ots 1 ,2 ,3 #4 ,5  and 6,W^,V% o f  SB^ and

21
SBv- o f SEj:.
NW| o f NeJ , s £- o f NEi:,NI% o f  HWfc,S|- o f 
NW§,NBj o f SW|-,Lots 1 and 2 and SEj:. 

S |  o f 1%.22
26
27

SWJ- o f SWx.
SW£ o f Ne | - ,S |  o f NWj-,SW£,W|- o f SE^ and 
SE± Of SFr>.
W§ o f  NBg-.SE-j o f  NEi,NB|- o f  NW£,Lots 

1 ,2 ,3 ,4  and 8 and NB̂ - o f  SE^.
28

29 eA- o f  m z .
34NSi-,NE-i- o f  NWj- and NBfc o f  SB*-#
35 N|- o f  NEj-.NWj and SE&.
36 L ots 1 ,2 ,3 ,7 ,8 ,  9 and 11.

45 26 2 NE|- and N̂ - o f  NŴ -.
12 L ots 4 ,5 ,6 ,9  and 12 and SB£ o f  NWg:.

46 26 20 SWj o f NB£,SB£- o f  and NW£ o f  Sflfc.
47 26 4 E n t i r e .

5 E n t i r e ,  excep t p a r t  in  Maas-Negaunee 
A b s tra c ts .

6 E n t i r e ,  excep t p a r ts  in  Maas-Negaunee 
A b s tra c ts , Athens Mining Company Ab­
s t r a c t s  and p a r ts  owned by B re itu n g - 
Kaufman i n t e r e s t s .

7 NW£ o f  NWt.
9 N | o f  NE^ and NW|-.

12 E n t i r e .
13 and SWjr#
14 E n ti r e .
15 E n t i r e .
17 E n t i r e .
18 E n t i r e .
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TOWN. .RANGE. SECTION. ________ DESCRIPTION._________
NS :̂ and SŴ -.
E n t i r e .

and SEfc.
E n t i r e .
Lots 1 and 3,W|- o f SWgr,SBjj o f  SW|- 
and SE£.
NW|; o f NÊ - and NE|: o f  NWj;.
E§- and NWj.

a j  o f NEj,SW|- o f HBj- and S|-.
jjyi.
Wj^of E ^ o f  Sflfc and SWj o f  SWjr. 
E n t i r e .
E n t i r e .
SWj o f  NEi-fEE :̂ o f  NWj.SBi- o f  BŴ -,
Lot 1 , NE§ o f  SW|r and SeJ .
E n t i r e .
Si- o f Kg- and Sj-.
E n t i r e .
E n t i r e .

t
#Nj- Of S|-,SBj of SWj and SWj of SBj. 
tm i- of SWj and SWj of SE|r.

,N|- o f  NWj and f r a c t io n a l  p a r t s .  
E n t i r e .
E n t i r e .
E n t i r e .
L ots 1 #2 and 3 and NEj o f  NEj.
E n t i r e .
NWj o f  NEj,NWj and N | o f  SW|r.
N§- and SWj.
El of SBt.
s |  of NwJ and SWj.
Ns- o f NWj and E|- o f  Bj^.
n|,N£- of SW^fSHt of SWj and SEJ-.

47 26

48 26
47 27

19
21
22
23
24

26
27
28
32
33
34 
31

1
2
3

4
5
6
7
8 
9
10
11
12
13
14
15
17
18
19
20  
21 
22
23 E n t i r e .
24 E n t i r e .
25 NWj.
26 Hfc.
27 HEJj- and 1% o f  NWj.

47 28 1 E n t i r e .
2 N |#NE£- o f  SV4- and SE j.
3

12 NEj and NWj o f SE&.
13 2% and SWj:.
24 nk

46 29 7 Ejt o f  EfkSWj: o f  S E j,L o ts 1 ,2 ,3 ,4 ,5 ,6
18 Bfr o f NEj.SWs; o f NBj.NW=b o f SWsr.Lots

6 ,7  and 8 .
42 32 12 N|- o f  NBj- and NEj o f NWj.
43 34 21 SWj.

22
43 35 24 E -̂ o f  NWj.

M innesota.
58 15 3 SW|- o f N Ej,SEj o f  NW£, L ots 3 and 4 .
57 22 31 NEj Of NEj.

32 nwJ  o f  nw| .

These a b s t r a c ts  a re  numbered 160 to  399 in c lu s iv e .
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2 . MAAS-NEGAUNEB ABSTRACTS.

These a b s t r a c ts  have been w r i t te n  up to  d a te .  A b s tra c ts  o f T i t l e  o f  

the  l o t s  in  th e  v a rio u s  a d d itio n s  to  C ity  o f Negaunee have a l l  been r e w r i t te n .  

The books sen t to  th e  C leveland o f f ic e  and Land departm ent in  1912 were r e ­

c a l le d  to  have th e  a d d i t io n a l  in fo rm a tio n  e n te re d . Mr. Derby has re v ise d  

the  maps and a ls o  a s s i s t e d  in  w r i t in g  th e  a b s t r a c t s .

5 . ATHENS MINIMS COMPANY ABSTRACTS.

N othing has been done on th e se  a b s t r a c t s  d u rin g  the  y e a r .

4 . HYDRO-ELECTRIC ABSTRACTS.

Very l i t t l e  time was spen t on th e se  a b s t r a c t s  d u ring  1915. The ab­

s t r a c t s  on la rg e  sh ee ts  which were l e f t  by Mr. Prim eau were a rranged  in  

o rd e r o f tow nship and range to  f a c i l i t a t e  th e  re fe re n c e . The uncopied 

a b s t r a c ts  a re  f i l e d  in  V ault N o.l in  the  document f i l e s  marked "A b s tra c ts” .

S ev era l new a b s t r a c t s  on some o f th e  lan d s  included  in  t h i s  heading 

were made o r bought d u rin g  th e  y e a r  b u t th ey  have n o t been copied  in to  

f i n a l  form . No new maps have been made.

A d e f in i te  p lan  fo r  com pleting th e se  a b s t r a c t s  has been dec ided  upon 

and th e  work w i l l  be s t a r te d  im m ediately .

CURRENT WORK.

The v a rio u s  docum ents, p ap e rs , in fo rm a tio n , e t c ,  p a ss in g  through th e  

o f f ic e  a re  f i l e d ,  reco rded  and l i s t e d  in  th e  v a rio u s  books in  th e  o f f ic e  

■under th e  fo llo w in g  d iv is io n s*

REGISTER OF DOCUMENTS.

A ll documents a f f e c t in g  ownership o f  o r  r ig h ts  upon la n d s ,  excep t su r ­

face le a s e s ,  o r conveyed to n  o r  by th e  Company, in  which th e  M ining d e p a r t ­

ment i s  concerned, a re  l i s t e d  in  t h i s  book when they  f i r s t  come in to  the  

o f f ic e .  Most o f th ese  documents a re  sen t fo r  approval b e fo re  b e in g  ex ecu ted . 

A fte r ex ecu tio n  th e  cop ies a re  f i l e d  under t h e i r  re s p e c tiv e  h ea d s . Twenty 

seven documents were en te re d  d u rin g  1915.
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No o p tio n s  were acq u ired  d u rin g  th e  y e a r .

The fo llow ing  o p tio n s  were re lin q u ish ed *

No,99 P eterson  Farm, covering  W|- o f and SBj o f SW|r o f  S ec tio n  
2 , 4 7 -28{dated Jan u ary  11, 1913, was ass ig n ed  to  George J .  Maas 
on May 12, 1915.

No,105 Lake S u p e rio r Land Company, covering  N§- o f S|- o f  S ec tio n  3 , 
47-28; d a ted  June 12, 1914, re lin q u is h e d  A p ril 12 , 1915.

There a re  th re e  o p tio n s  in  fo r c e .  One i s  p e rp e tu a l and th e  o th e r

two ex p ire  d u ring  1916, viz*

No.98 S pies M ineral Land Company, co v erin g  N|- o f  NE|:, SEj: o f  NEg-, 
HWj: o f NWf, NE-jr o f  SWj and SEj o f S ec tio n  24 , 43-35 ; e x p ire s  J u ly  
1 , 1916.

No.98A S pies M ineral Land Company, cov erin g  SW|- o f NEj: o f  S ec tio n  
24, 43-35; ex p ire s  Ju ly  1 , 1916.

The fo llo w in g  ta b le  shows th e  number o f o p tio n s  ac q u ired  and r e l i n ­

quished fo r  th e  l a s t  f iv e  years*

OPTIONS FOR MINING LEASES.

1911, 1912. 1913. 1914. 1915. 1916.

O ptions in  fo rce  Jan u a ry  1 s t 21 8 14* 15 5* 3*
O ptions acq u ired  d u rin g  y ea r 3 10 4 1 0 -
O ptions re lin q u ish e d  d u rin g  y e a r 16 5* 3* 12* 2

* In d ic a te s  p a r t  o f an o p tio n  has ex p ire d .

MINING LEASES.

The fo llo w in g  m ining le a s e s  were ac q u ired  d u rin g  1915*

No.42 Crosby Washing P la n t ,  covering  su rfa ce  on NEj;,S|- o f  NWi-,K§- 
o f SBj: o f  S ec tio n  30 , 57-22, M innesota, and a  r ig h t  o f  way ac ro ss  
s£  o f SBfc o f S ec tio n  30, 57-22; d a ted  March 18, 1915, ex p ire s  
January  25, 1957.

No.43 Meadow Mine, covering  L ots 3 and 4 (N̂ - o f  NW|-}, SE -̂ o f  NW|- 
and m inera l r ig h ts  on SW|- o f NE^ o f  S ec tio n  3 , 58-15 , M innesota; 
d a ted  December 9 , 1915, ex p ire s  December 9 , 1964.

The fo llo w in g  m ining le a se  was su rrendered*

No.32 Barnes Land Company, covering  Nî  o f  S ec tio n  3 , 47-28 ; d a ted  
December 1 , 1910, was su rren d ered  Septem ber 27 , 1915.

The fo llow ing  ta b le  shows th e  le a s e s  acq u ired  and su rren d ered  d u rin g

th e  l a s t  f iv e  years*
1911. 1912. 1913. 1914. 1915. 1916.

Lease in  fo rce  Jan u a ry  1 s t 34 34 34 32 33 34
L eases ac q u ired  d u rin g  y ea r 3 2 0 2 2 —
L eases su rrendered  d u rin g  y ea r 3 2 2 1 1 —
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SYNOPSES OF OPTIONS AMD T.EAR?.BT

Synopses o f the v a r io u s  o p tio n s  and. le a s e s  a re  v ery  convenient f o r  

quick re fe re n c e . E a rly  in  the y e a r ,  an  attenqpt was made to  re v is e  th e  

synopses o f th e  le a s e s  and o p tio n s  th en  in  fo rce  to  s a t i s f y  the  needs o f 

both t h i s  o f f ic e  and the  C leveland o f f i c e .  S ev era l weeks were occupied 

in  w r i t in g  about e ig h te e n  synopses. F u r th e r  work was abandoned because 

of th e  u n c e r ta in ty  a s  to  what was d e s ire d  in  C leveland and the  q u e s tio n ­

ab le  value  to  th i s  o f f ic e  o f  the  re v is e d  synopses. I t  was f i n a l l y  de­

cided to  m erely no te th e  d a te ,  terra , lan d s  covered , d a te  o f e x p ira t io n ,  

p a r t ie s  in te r e s te d  and ta x a tio n  d a ta .

LAUD OFFERS.

The reco rd  o f lan d  o f fe r s  has been k ep t d u rin g  th e  y e a r  in  th e  same 

way a s  u s u a l .  A new b in d e r  fo r  th e  tow nship p la t s  o f  "Land O ffe r H a t  

Book" was rece iv ed  d u rin g  November and th e  form er bu lky  book was d iv id ed  

in to  two p a r t s .  The sm all township p l a t s  have been con tinued  and cop ies 

sen t to  th e  C leveland o f f ic e  m onthly.

During th e  f a l l ,  Mr. J .  F . H anst, o f  th e  E n g in ee rin g  departm ent, went 

over a l l  th e  land  o f f e r s  fo r  th e  purpose o f making a  map, o r  a s e r ie s  o f 

maps, showing th e  lo c a t io n  o f th e  lan d  o f f e r s  w ith  re s p e c t to  the  d i s t r i c t s  

in  which th e  o f f e r s  were lo c a te d . The in c re a se  o f work in  th e  E ng ineering  

departm ent put a  stop  to  th e  work a f t e r  the  o f f e r s  had been checked.

During the y e a r ,  80 land  o f f e r s  were re c e iv e d . No a ttem p t has been 

made to  a s c e r ta in  th e  acreage o f th e se  la n d s .

OUTSIDE EXPLORATIONS.

The in fo rm atio n  in  th e  G eo log ical departm ent f i l e d  under t h i s  head 

i s  en te re d  in  Land O ffe r P la t  Book from tim e to  tim e . O utside E xp lo ra ­

t io n  No.880 i s  th e  l a t e s t  inform at io n ,p o s te d .

AUTHORIZATIONS.

Under th i s  head i s  f i l e d  th e  a u th o r iz a t io n s  f o r  e x p lo rin g , e i th e r  

under o p tio n s o r le a s e s  o r  on Company la n d s . These now have a  s e p a ra te
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f i l e .  Form erly th ey  only re fe r re d  to  o p tio n s  and were f i l e d  w ith  th e  

o p tio n s . During 1915, th e re  were f iv e  a u th o r iz a t io n s  l i s t e d .  The l i s t  

o f a u th o r iz a tio n s  i s  f i l e d  in  "Synopses o f O ptions and Leases" and th e  

documents a re  f i l e d  un d er "M iscellaneous" in  V ault N o .l .

DEEDS.

A ll documents conveying ownership o f la n d s , and a  few m isce llaneous 
le a se s

s u rfa c e ’A in  which the  E ng ineering  departm ent i3  in te r e s te d ,  o f which copies 

a re  h e ld  in  t h i s  o f f ic e ,  a re  f i l e d  under t h i s  head . In  May 1915, a new 

" R e g is te r  o f Deeds" was secured  and a l l  th e  documents were en te re d  and 

indexed by Mrs. Dunn. The o ld  book wa3 only an  in d ex . The new book g iv es  

d e t a i l s  and is  indexed under g ra n to rs  and g ra n te e s .  About 65 deeds were 

f i l e d  d u rin g  the y e a r .

PURCHASES.

Formerly deeds conveying lan d s to  the  Company were l i s t e d  under 

"Purchases" and f i l e d  under "D eeds". During the  y e a r  t h i s  book was d i s ­

continued  and th e  p apers f i l e d  as b e fo re . This book was u nnecessary  and 

was e v id e n tly  o r ig in a l ly  s ta r te d  because th e  Land departm ent has a  s im ila r  

d iv is io n .  The f i l i n g  system  o f th e  two o f f ic e s  d i f f e r  w idely  and the  p u r­

chases f i l e d  in  t h i s  o f f ic e  a re  no t numerous enough to  p rev en t ready  r e f e r ­

ence when f i l e d  in  "Deeds".

EASEMENTS.

Two tran sm iss io n  l in e  easem ents were acq u ired  d u rin g  th e  y e a r .  They 

were in  connection  w ith  th e  l in e  to  th e  "H o ist"  on th e  Dead r i v e r .  Two 

o th e r  easements a re  aw aitin g  s ig n a tu re .

WATER RIGHTS.

Formerly th e se  documents were f i l e d  under "D eeds". D uring th e  y e a r  

a l l  the documents in  th e  o f f ic e  coming under t h i s  head were c o l le c te d  and 

a  sep a ra te  d iv is io n  was made f o r  th e se  r i g h t s .  Two r i ^ i t s  were rece iv ed  

d u ring  the y e a r .
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SURFACE LEASES

Leases covering  th e  su rfa ce  o f  Company lan d s  a re  issu ed  by b o th  th e  

ilin in g  and Land departm ents. Copies o f a l l  th e se  le a se s  upon lan d s on th e  

iro n  form ation  a re  sen t to  t h i s  o f f ic e  f o r  a p p ro v a l. A fte r  b e in g  i n i t i a l e d  

th ey  a re  re tu rn e d . No cop ies o f th e  le a se s  a re  k ep t in  t h i s  o f f ic e .  A l i s t  

o f  those is su ed  by th e  Land departm ent i s  k ep t in  book "Record o f S a le s " .  

During the y e a r  90 le a se s  were e n te re d ; a ls o  many renew als.

APPLICATIONS FOR SALE.

U n til  t h i s  y e a r ,  no reco rd  was k ep t in  th i3  o f f ic e  o f th e  a p p lic a t io n s  

fo r  s a le  o f lands sen t by th e  Land departm ent f o r  th e  app roval o f  th e  Mining 

departm ent. The a p p lic a tio n s  a re  re fe r re d  to  t h i s  departm ent to  p rev en t 

s a le  o f lands con sid ered  v a lu ab le  fo r  m ining p u rp o ses. They a re  l i s t e d  

under t h i s  head in  book "Record o f S a le s " .  Ten a p p l ic a t io n s  were rece iv ed  

during  th e  y e a r .

SALES.

P revious to  1915, no reco rd  o f land  s a le s  made by th e  Land departm ent 

was k ep t in  t h i s  o f f ic e .  Only s a le s  o f lan d  in  whixsh the  M ining departm ent 

might be in te r e s te d  a re  sen t to  th e  departm ent f o r  ap p ro v a l. The d e s c r ip ­

t io n  of lan d  and re s e rv a tio n s  co n ta in ed  in  th e  deed a re  c a r e f u l ly  considered  

befo re  th e  approval o f the departm ent i s  g iv e n . The documents a re  l i s t e d  

in  book "Record o f S a les"  and c o n s is t  o f th e  fo llo w in g :

Farm land  c o n tra c ts  11
Q uit c la im  deeds 4
W arranty deeds 12
Easement 1

T o ta l 28.

TAX HISTORIES.

Four ta x  h i s to r i e s  were p laced  in  th e  f i l e s  d u rin g  th e  y e a r .

LEGAL OPINIONS.

Legal op in ions N os.96 to  109 were e n te re d  on th e  reco rd s d u rin g  th e

y e a r .
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The fo llo w in g  l i s t  o f  documents i s  a  summary o f  th o se  p laced  on th e  

reco rd s o r in  th e  f i l e s  d u rin g  1915*
Number L ast F i l e

R eceived . Number.
Land o f f e r s 80 940
A u th o riza tio n s 5 110
Deeds 65 598
Easements 2 84
Yteter righ tB 2 7
S urface  le a se s 90 934
A p p lica tio n s  fo r  sa le 10 10
S ales 28 28

Tax h i s to r i e s 4 471
Legal op in ions 13 109.

MISCELLANEOUS.

There a re  sev e ra l o th e r  books In  th e  departm ent f o r  re co rd in g  inform a­

t io n .  These a re  m entioned below w ith  a s ta tem en t o f  what has been done 

d u rin g  th e  y e a r .

INDEX PLAT BOOK.

H erein  a re  l i s t e d  th e  numbers o f a l l  documents in  th e  f i l e s  on th e  

lands a f f e c te d .  This book has been brought up to  d a te .  The fo llo w in g  

l i s t  shows what documents have been en tered*

A b stra c ts  
Tax h i s to r i e s  
Mining o p tio n s 
M ining le a se s  
Easements 
Y/ater r ig h ts  
Deeds

1 to  304 In c lu s iv e .  
1 to  471 
1 to  107 
1 to  43 
1 to  84 
1 to  7 
1 to  598.

LAND OWNERSHIP PLAT BOOK.

Only such in fo rm a tio n  as came in to  th e  o f f ic e  has been e n te re d . No 

attem pt has been made to  b rin g  i t  up to  d a te .

U. S. GOVERNMENT PLAT BOOK.

No a d d it io n a l  maps have been re ce iv e d  d u rin g  th e  y e a r .

CITY & VILLAGE PLAT BOOK.

D uring the  y e a r , th e  Land departm ent has been remaking th e  maps o f  

th e  a d d itio n s  to  v a r io u s  c i t i e s  and v i l la g e s  to  in c lu d e  th e  d e d ic a t io n s , 

e t c .  These maps have been photographed . The form er la rg e  book under 

t h i s  t i t l e  has been d isco n tin u ed  and a  sm alle r b in d e r  co n ta in in g  photo ­

graph  p r in t s  has been s u b s t i tu te d .  This book co n ta in s  maps o f a l l  th e
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p la t s  o f  th e  fo llow ing* Ishpeming, Negaunee, M unising, R epublic and Gwinn 

se v e ra l  p la t s  o f  M arquette; a lso  p la t s  o f  F a y e tte  and Michigarame.

LAUD OFFER FLAT BOOK.

This was r e fe r re d  to  under Land O ffe rs .  I t  has been kep;t up to  d a te  

TAXES,

During th e  sp rin g  o f 1915, th e  ta x  l i s t  o f  Company lan d s  upon which 

th e  Mining departm ent pays the tax e s  was com pletely  r e v is e d .  A s e t  o f 

maps was made showing a l l  th e  lan d s  covered in  th e  l i s t .  S everal co n fe r­

ences were h e ld  w ith  th e  Land and Legal departm ents d u rin g  th e  re v is io n  

and some o f th e  d e s c r ip t io n s  on th e  ta x  r o l l s  o f Ishpem ing, Negaunee and 

M arquette were c o r re c te d .
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ITEMS BY J. E. JOPLING

WATER POWER.

DEAD RIVER.

Surveys were made fo r  the  developments on th e  Dead r iv e r  a t  what i s  

known as th e  "H o ist F a l ls "  in  S ec tio n  9 , 48-26 and a  tra n sm iss io n  l in e  

r ig h t  o f way was run due South to  connect w ith  th e  main l in e  o f  to w ers .

MI CHIGAMMS RIVER.

Surveys were made a t  th e  V illa g e  o f Michigaxnme to  determ ine th e  a re a  

flooded  by th e  o u t l e t  dam which had been re p a ire d  p re v io u s ly . S e ttlem en ts  

were made w ith  c e r ta in  s q u a tte r s  who had b u i l t  houses w ith in  th e  flowage 

l i n e s ,

PYRI3ES.

In s tru c t io n s  were rece iv ed  from the  P re s id e n t under d a te  o f  A p ril 1 4 th , 

1915, th a t  no f u r th e r  expenses were to  be in c u rre d  in  th e  s e a rc h  fo r  p y r i te s  

During th e  y e a r , th e  fo llo w in g  f iv e  o f f e r s  were re ce iv e d :

No.112, M rs. Therese C. Schm idt, New York; lan d s a t  Graham, O n ta r io . 

No.113, Mr. E. G. C o l lin s ,  D uluth , M innesota; p ro p e rty  a t  T rin id ad ,

Cuba.

No.114, Mr. J .  A. Hughes, H aileybury , O n ta r io ; two m iles from T. &

N. 0 . Railw ay; d e s c r ip t io n  no t known.

No.115, Mr. Walpole Roland, D e tr o i t ,  M ichigan; p ro p e rty  in  Clay 

County, Alabama.

No.116, Mr. C harles G. T urner, Grand R ap ids, M ichigan; same as 

o f f e r  No.86 ,

LAKE SUPERIOR IRON COMPANY.

C aptain  J .  H. Rough and I  made an exam ination  o f  the  H em atite mine 

a t  th e  tim e i t  was c lo sed  l a s t  s p r in g .  At in te r v a ls  th roughout th e  y e a r  

we went down th e  S ec tio n  16 s h a f t  f o r  the  purpose o f w atching th e  develop­

ments on th e  1080’ le v e l  a c ro ss  th e  C lev e lan d -C liffs  Iro n  Company's l in e  

and on what i s  now known as th e  Holmes m in e .p ro p e rty . In  December, we
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made th e  annual in sp e c tio n  o f th e  S ec tio n  16 mine and re p o rte d  th e  e f f e c t  

o f  th e  cav in g .

REGENT IRON COMPANY.

C aptain  Rougfr and I  made our annual in sp e c tio n  o f  th e  P rin ce  o f Wales 

mine, which i s  th e  on ly  one o f th e  Regent Group now b ein g  worked.

ANGELINE MIME.

Previous to  th e  purchase on Septem ber 15 th  o f th e  Angeline m ine, which 

belonged to  th e  P i t t s b u r g  & Lake A ngeline Iro n  Company, C aptain  Rough and 

I made an exam ination and r e p o r t .  Subsequent to  th e  p u rch ase , we ag a in  

v i s i te d  th e  mine w orkings and gave our recommendations f o r  developm ent.

KENNEDY MOB.

On November 26 th  and 2 7 th , Mr. White and I  examined the  Kennedy mine 

on th e  Cuyuna Range in  o rd e r  to  re p o r t  on t h i s  Company’ s i n t e r e s t s .

MEADOW MINE,

On December 6 th , M essrs. B elden, B arber and I  were in  D uluth making 

arrangem ents f o r  th e  le a s in g  o f  th e  Meadow m ine. From th e  1 6 th  to  th e  

18 th , C aptain  Rough and I  were on th e  Mesabi Range f o r  the  purpose o f 

in sp e c tin g  th e  Meadow mine a t  A urora.
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THE CLEVELAND CLIFFS IRON COUPAMY

H3PQRT OF THE CHIEF GEOLOGIST FOR YEAR ENDING DECEMBER 315T. 1915.

STAFF.

The s t a f f  o f  th e  G eo log ical departm ent d u rin g  1915 i s  g iv en  

in  Table 1* Mr. F . G. Rockwell gave one h a l f  o f  h i s  tim e to  th e  Geolo­

g ic a l  departm ent in  January  and a f t e r  th a t  gave a l l  h i s  tim e to  the 

E ng ineering  departm en t. B eginning February  1 s t ,  Mr. M. F . LaCroix was 

t r a n s f e r r e d  from th e  E n g in ee rin g  to  th e  G eo log ical departm ent.

TABLE I .

MSN OK PERMANENT STAFF OF GEOLOGICAL DEPARTMENT IK 1915.

NAME. OCCUPATION. LENGTH OF DAYS LOST. $  OF WORKING
_______________________________ SERVICE. SICKNESS.VACATIONS. DAYS WORKED.

F.G.Rockwell A ss t.G eo lo g is t 
in  Ishpeming. 15 d . 0 0 100.00

M .F.LaCroix A ss t.G eo lo g is t 
in  Ishpeming 11 mo. 0 36 85.85

G.Afuhs Draftsm an 1 y r . 0 21 92.42

E .A llen C o lle c tin g  co re , 
t e s t i n g  d r i l l  
h o le s , la b e l in g  
c o r e ,v i s i t in g  
e x p lo ra tio n s  o f 
o th e r  companies, 

e t c . 1 y r . 8 2 96.39
T o ta l 2 y r . l l  mo.15 d . 8 d . 59 d . 91.82

NOTE* 277 days o f  e ig h t  hours worked, 52 Sundays, 10 h o lid a y s , 52 S atu rday

a f te rn o o n s .

Table I I  shows days l o s t  by men w orking perm anently  f o r  th e  d e p a rt­

ment d u rin g  th e  l a s t  fo u r  y e a rs ,  w ith  th e  names a rran g ed  in  o rd e r o f  th e  p e r ­

centage o f tim e worked;
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TABLE I I .

TIME WORKED 1912 TO 1915 INCLUSIVE.

KAME. LENGTH OF D A Y S  L O S T .  AVERAGE BAYS % OF WORKING
________________ SERVICE. SIC&NESS.VACATIONS.TOTAL. PER YEAR. WORKED.DAYS \70RK~sn.

E .A .A llen 4 y ea rs 8 19 27 6.75 1077^ 97.56

Harry B ennett 1 y r .4  mo. 1 9 * 7 .1 360 97.43

G ustaf Afuhs 4 y ea rs 7 25£ 3 2 k 8 .12 1072 97.06

G .E.Burton 2 y r .9  mo,20  d . 0 23 23 8 .2 7 5 l£ 97.03

R.R .Free man, J r’,2  y r .9  mo,15 d . 2 32£ 12.4 736h 96.52

F.G.Rockwell 3 y r .1 5  d . 44 481 15.93 790 94.22

M.F.LaCroix (3 y r .9  mo.9 d . i*ir 90^ 105£ 27.90 936ir 89.90
leav e  o f (
absence ( 2 mo.22 d . (62£)

NOTE* F.G.Rockwell*8 tim e in c lu d es  tim e worked f o r  E n g in ee rin g  departm ent in  1914,

M.F.LaGroix* a " " " " " " ■  in  1912-15 in c lu s iv e .

No men were engaged tem p o ra rily  on g e o lo g ic a l surveys d u rin g  1915, 

s in ce  no surveys o f  t h i s  k in d  were made, except th e  work in  th e  Ishpeming 

and Negaunee d i s t r i c t s  in  connection  w ith  th e  topograph ic  mapping hy th e  

E ng ineering  departm ent.

DIVISION OF Y/OKK AMONG THE MEMBERS OF THE DEPARTMENT»

H. L. Smyth. The work o f  th e  G eo log ical departm ent continued  

under th e  d i r e c t io n  o f  Mr.H.L.Smyth, C onsu lting  G eo log ist f o r  th e  Company.

E . E. 7 /h lte . My work d u ring  th e  y e a r  has c o n s is te d  c h ie f ly  o f 

g e n e ra l o v e rs ig h t o f  th e  work o f  th e  departm en t, which has in c lu d ed  diamond 

d r i l l i n g  e x p lo ra tio n s  in  th e  Negaunee, Ishpem ing, N orth Lake and Iro n  R iver 

d i s t r i c t s  and in  th e  C l i f f s  S h a f t ,  S eo tion  1 6 , M orris , L loyd, D ex te r,

R epublic and Gwinn mines* r e te s t in g  B reitung-H em atite  h o le  K c lo se  to  th e  

Athens p roperty*  underground g e o lo g ic a l su rveys in  th e  C l i f f s  S h a f t ,  S a l i s ­

b u ry , Lake, L loyd, M o rris , Chase, Maas, Negaunee, S tephenson and Gwinn 

mines; su rfa c e  g e o lo g ic a l work in  th e  Ishperaing-Negannee d i s t r i c t ,  and 

v i s i t i n g  and re p o r t in g  on th e  e x p lo ra tio n s  o f  o th e r  companies on th e  uake
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S u p erio r iro n  ran g es. In  Ju n e , I  a s s i s t e d  in  o b ta in in g  re d u c tio n s  on 

th e  v a lu a tio n s  o f  our mines by th e  S ta te  Tax Commission and a tte n d e d  

th e  H earing a t  C ry s ta l F a l l s  f o r  t h a t  p u rpose . In  A ugust, I  made a  

t r i p  to  M issouri to  examine a manganese p ro p e rty  w hich was o f fe re d  th i s  

Company* In  November, I  accompanied Mr. J o p lln g  in  an  exam ination  o f  

th e  Kennedy mine on th e  Ouyuna Range in  co n n ectio n  w ith  a  p o s s ib le  ex ­

change o f in t e r e s t s  in  th e  Kennedy and Meacham m ines. I  made s e v e ra l  

exam inations o f  lan d s  o ffe re d  in  M arquette County d u rin g  th e  y e a r  and 

a ls o  examined c e r ta in  Company lan d s  to  determ ine w hether i t  was a d v is ­

a b le  to  s e l l  th e  su r fa c e . D uring th e  summer and f a l l ,  I  spen t as  much 

tim e as  p o s s ib le  in  th e  f i e l d  t r a c in g  th e  f a u l t s  in  th e  Ishpeming-Neg- 

aunee d i s t r i c t  and working up th e  geology o f  th e  Lake A ngeline b a s in , 

p re p a ra to ry  to  diamond d r i l l i n g .  D uring th e  e a r ly  p a r t  o f  th e  y e a r ,

I  spent co n s id e rab le  tim e underground on re g u la r  m onthly g e o lo g ic a l 

surveys o f th e  m ines, b u t d u rin g  th e  l a t t e r  p a r t  o f  th e  y e a r  have been 

too busy w ith  diamond d r i l l i n g  and o th e r  m a tte rs  to  spend much tim e 

underground. I  a ls o  p rep ared  a  com plete re p o r t  on th e  h i s to r y  and ex­

p lo ra t io n  o f  th e  Athens p ro p e rty  w ith  a  s e t  o f  maps and c ro s s - s e c t io n s  

showing a l l  th e  A thens, Lucky S ta r  and B reitung-H em atite  d r i l l i n g  

p lo t te d  ac co rd in g  to  t e s t s  o f  d i r e c t io n  in  th e  d r i l l  h o le s .  I  was in  

Chicago on p e rso n a l b u s in e ss  fo r  f iv e  days e a r ly  in  November bu t took 

no o th e r  v a c a tio n .

F . G. Rockwell. During Jan u a ry , 1915, Mr. Rockwell spen t 

about one h a l f  o f  h i s  tim e a s s i s t i n g  w ith  the underground g e o lo g ic a l 

surveys and ro u tin e  work in  th e  G eo log ical d epartm en t. At th e  end o f 

th e  month, i t  became a d v isab le  to  t r a n s f e r  him back to  th e  E n g in eerin g  

departm en t.

M. F . LaC rolx. Mr. LaCroix was t r a n s f e r r e d  from th e  E n g in ee r­

ing  to  th e  G eological departm ent on F ebruary  1 , 1915, and worked re g u la r ly  

f o r  t h i s  departm ent th e  rem ainder o f th e  y e a r .  He has done most o f  th e
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underground g eo lo g ica l work, w ith  th e  ex cep tio n  o f  th e  C l i f f s  S h aft m ine. 

He has k ep t th e  g eo lo g ica l maps up to  d a te  and has done c o n s id e rab le  work 

on th e  c ro s s - s e c t io n s  in  th e  Lake, L loyd, M o rris , Maas, Negaunee, S tephen­

son and Gwinn m ines. He has a ls o  a s s i s t e d  in  th e  ro u tin e  work o f th e  

G eo log ical departm en t, making and checking se c tio n s  o f  d r i l l i n g ,  monthly 

re p o r ts ,  o re  e s t im a te s ,  g e o lo g ica l maps, e t c .  D uring th e  summer and f a l l ,  

Mr. LaCroix spent co n s id e rab le  tim e on g eo lo g ica l f i e l d  work in  th e  v i c i ­

n i ty  o f Ishpeming and Negaunee in  co n n ectio n  w ith  th e  to pograph ic  surveys 

o f th e  E ng ineering  departm ent. Mr. LaCroix took a  m onth 's v a c a tio n  in  

May and June and a lso  th re e  weeks v a c a tio n  a t  C hristm as, being  delayed  

in  h i s  re tu rn  to  th e  o f f ic e  by s ic k n e s s .  He a lso  took se v e ra l days and 

h a l f  days d u rin g  th e  y e a r ,  so th a t  a s  shown by T able I  h i s  p e rcen tag e  o f  

days worked i s  r a th e r  low .

G ustaf A fuhs. Mr. Afuhs con tinued  w ith  u s  as d raftsm an  d u rin g  

th e  y e a r  and in  a d d i t io n  to  h is  re g u la r  work o f  p re p a rin g  c ro s s - s e c t io n s  

o f d r i l l i n g ,  monthly r e p o r ts ,  g e o lo g ic a l maps, e t c ,  has a t  tim es h e lp ed  

in  c o l le c t in g  and la b e l in g  core d u rin g  th e  absence o f  E rn e s t A lle n . Mr. 

Afiih. took  a  fo u r weeks v a c a tio n  in  February  and March. T his was th e  

f i r s t  v a c a tio n  o f more than a  few days which he has had s in ce  he came 

w ith  th e  Company in  December 1910.

E rn e s t  A. A llen . Mr. A llen  has sp en t most o f  h i s  tim e d u rin g  

th e  y ea r*  c o l le c t in g  core from th e  v ario u s  e x p lo ra tio n s  a t  N orth Lake, 

A ngeline , J u n c tio n  F o rty , e tc j  t e s t i n g  d r i l l  h o le s  a t  th e se  e x p lo ra t io n s , 

and la b e lin g  and f i l i n g  core and sludge in  th e  co re  room. He h as  v i s i te d  

th e  e x p lo ra tio n s  o f o th e r  companies on th e  M ichigan iro n  ranges from 

tim e to  tim e, b u t very  l i t t l e  d r i l l i n g  was done by o th e r  companies in  

1915. Mr. A llen  took only a  few days v a c a tio n  in  1915 b u t l o s t  s e v e ra l  

days on account o f  s ic k n e s s .
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SURFACE GEOLOGICAL SURVEYS

The o n ly  s u rfa c e  g e o lo g ic a l  work done d u rin g  th e  y e a r  was th e  

work by Mr. LaC roix in  th e  v i c i n i t y  o f  Ishpem ing and Negaunee. He d id  

t~ni8 work in  co n n ec tio n  w ith  th e  to p o g rap h ic  mapping o f  th e  E n g in ee rin g  

departm ent and we found i t  b e s t  to  have him do th e  f i e l d  work a t  th e  

same tim e th e  en g in e e rs  d id  t h e i r s .  In  t h i s  way th e  o u tc ro p s  a r e  lo c a te d  

more a c c u r a te ly .  The c o s t  o f  th e  g e o lo g ic a l p a r t  o f  t h i s  work was in ­

cluded  in  th e  g e n e ra l expense o f  th e  G eo lo g ica l d ep a rtm en t.

In  th e  re p o r t  o f  th e  G eo lo g ica l d epartm en t f o r  1914, a  s t a t e ­

ment was made o f  th e  t e r r i t o r y  covered  by o u r g e o lo g ic a l  maps on th e  

50 ' s c a le .  In  1915, th e  g e o lo g ic a l  work was com pleted and p lo t te d  on 

a  50* s c a le  on th e  W§- o f  S e c tio n  4 ,  th e  S^- o f  th e  N^ and. th e  o f  th e  

S§- o f  S e c tio n  5 and th e  N|- o f  S e c tio n  9 , a l l  i n  4 7 -2 7 . The f i e l d  work 

was a ls o  com pleted b u t th e  g e o lo g io a l maps had n o t been  p lo t t e d  a t  th e  

end o f  th e  y e a r  o f  th e  1% o f  S e c tio n  1 2 , th e  S|- o f  th e  S1- o f  S e c tio n  

22 , th e  Sfe o f  S e c tio n  2 3 , th e  SW|- o f  th e  SUjj o f  S e c tio n  2 4 , th e  NW|- o f  

th e  NWj o f  S e c tio n  2 5 , th e  1% o f S e c tio n  26 and th e  Bj- o f th e  1% o f  

S e c tio n  27 , a l l  in  4 7 -2 7 . A c o n s id e ra b le  a r e a  has a ls o  been mapped 

by th e  e n g in e e rs ,  upon w hich no g e o lo g ic a l  work h as  y e t  been done.

UNDERGROUND GEOLOGICAL WORK.

The underground g e o lo g ic a l  maps o f  th e  S a l is b u ry ,  L ake, L loyd , 

M o rris , Maas, Negaunee, S tephenson  and Gw in n  m ines were k e p t  up to  d a te  

by members o f  t h i s  departm ent and th e  g e o lo g ic a l maps o f  th e  C l i f f s  

S h a ft mine were p o s te d  by Mr. H a n st, o f  th e  E n g in ee rin g  d ep a rtm en t, 

a s s i s t e d  by M essrs. H. 0 .  M oulton and M. F . L aC ro ix . Mr. LaC roix k e p t 

th e  g e o lo g ic a l s e c t io n s  up to  d a te  a s  w e ll  a s  he co u ld  in  th e  tim e 

a v a i la b le .

CLIFFS SHAFT MINE.

Mr. J .  F . H anst, a s s i s t e d  by Mr. H. 0 . M oulton, who now h as 

charge o f  th e  su rv ey in g  in  th e  C l i f f s  S h a ft m ine, h as  k e p t th e  g e o lo g i­

c a l work p r e t t y  w e ll up  to  d a te .  S ince Mr. Hanst h as  had ch arg e  o f  

th e  e n g in e e rin g  a t  th e  A thens m ine, he has n o t been a b le  to  p o s t  th e
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geology a t  th e  C l i f f s  S haft mine so o f te n ,  b u t s in c e  th e  w orkings in  th e  

hard  o re  mines s ta y  open, I  b e l ie v e  th a t i t  w i l l  s t i l l  be s a t i s f a c to r y  

to  have him oon tinue w ith  the  geo logy , The geology in  t h i s  mine i s  so 

complex th a t  i t  w i l l  tak e  an o th e r man a  long  tim e to  beoome f a m il ia r  

enough w ith  i t  to  do a c cu ra te  work,

LAKE MINS,

Mr, LaCroix k ep t th e  g eo lo g ica l maps in  t h i s  mine up to  d a te  

and brought th e  g e o lo g ic a l s e c tio n s  up to  d a te  in  December,

SALISBURY MINE,

During th e  g r e a te r  p a r t  o f  th e  y e a r ,  n o th in g  was done a t  th e  

S a lisb u ry  m ine, excep t d r iv in g  tow ards th e  o re  w hich was found by d r i l l ­

in g  fu r th e r  South in  1914. T his o re  was encoun tered  l a t e  in  th e  y ea r 

and i t  i s  now b e in g  developed, I  mapped th e  geology in  t h i s  d r i f t  b u t 

we have done l i t t l e  w ith  th e  geology o f  th e  o re  body as  y e t .  No work 

was done in  th e  o ld  mine u n t i l  l a t e  in  th e  y e a r  and no g e o lo g ica l work 

in  th e  o ld  mine was done in  1915,

MORRIS-LLOYD MINE,

These mines have been worked co n tin u o u sly  d u rin g  th e  y e a r ,  

in c lu d in g  th e  new o re  body a t  th e  E a s t end o f  th e  L loyd . Mr. Rockwell 

p o sted  th e  geology in  January  in  connection  w ith  h i s  m onthly en g in e e r ­

ing  survey and s in c e  th en  mt. LaCroix has p o sted  th e  geology re g u la r ly  

every  month. The c ro s s - s e c t io n s  a t  th e  E a s t end o f th e  Lloyd have been 

k ep t p r e t ty  w e ll up to  d a te  b u t th e  o th e r  s e c tio n s  shou ld  have co n s id e r­

a b le  work done upon them. A d u p l ic a te  s e t  o f  g e o lo g ic a l maps and c ro s s -  

s e c tio n s  haw been made o f th e  new o re  body a t  th e  E a s t end o f th e  Lloyd 

and th e se  a re  g iven  to  th e  mine su p e r in te n d en t and p o s ted  a s  o ccasio n  

r e q u ir e s •

CHASE MINE.

The Chase mine was so n e a r ly  worked out a t  th e  beg inn ing  o f  

th e  y e a r  th a t  no g eo lo g ica l work has been done s in c e  January  1 s t .  The 

mine was abandoned e a r ly  in  th e  y e a r .
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MAAS MINE

The Maas mine was c lo sed  down u n t i l  Septem ber 1 st*  Mr* LaCroix 

has p o s ted  th e  geology s in ce  th e  mine was opened.

NEGADNSE MIKE.

T his mine was worked co n tin u o u sly  in  1915 and M r.LaCroix and 

njyself have k ep t th e  g eo lo g ica l maps and c ro s s - s e c t io n s  up to  d a te .

STEPHENSON MINS.

This mine was worked co n tin u o u sly  in  1915 and Mr. LaCroix and 

n y s e lf  have k e p t th e  g e o lo g ic a l maps and s e c tio n s  up to  d a te .

GV7INN MIKE.

This mine was worked co n tin u o u sly  in  1915 and Mr. LaCroix and 

m yself k ep t th e  maps and se c tio n s  up to  d a te .  A d u p lic a te  s e t  o f  geo lo ­

g ic a l  maps and c ro s s - s e c t io n s  was made and t h i s  s e t  i s  k ep t a t  P r in c e to n . 

I t  i s  re tu rn ed  to  th i s  o f f ic e  and p o s ted  each month.

DEXTER MINE.

The d r i l l i n g  in  th e  D exter mine was com pleted e a r ly  in  1915 and 

i t  was n o t n eo essa ry  to do any fu r th e r  g e o lo g ica l work.

EXPLORATIOHS.

During th e  y e a r ,  we con tinued  diamond d r i l l i n g  e x p lo ra tio n s  

in  th e  Ishperaing, Negaunee, N orth  Lake and Iro n  R iv e r d i s t r i c t s  and in  

th e  C l i f f s  S h a f t ,  M orris-L loyd , Chase and D exter m ines. D r i l l in g  was 

a lso  begun a t  th e  R ep u b lic , Gwinn and S ec tio n  16 m ines.

No new o p tio n s  f o r  e x p lo ra t io n  were executed  in  1915, n o r  were 

any le a se s  tak en  on lan d s  which we have re c e n tly  been e x p lo r in g . The 

Lake S u p erio r Land Company o p tio n , on th e  JF§- o f th e  S -̂ o f  S e c tio n  3 ,

47-28 in  th e  North Lake d i s t r i c t ,  was re lin q u is h e d  on A p ril  1 2 th , and 

th e  P e te rso n  o p tio n , on th e  ^  o f  th e  Sl% and th e  SBfe o f th e  ST% of 

S ec tio n  2 , 47 -28 , was ass ig n ed  to  George J .  Maas on May 1 2 th . The 

Kimberly o p tio n , on th e  E^- o f th e  NE  ̂ o f  S ec tio n  1 , 42—33, ex p ired  

January  1 s t ,  1915. Lease No.32, on th e  Barnes la n d s , th e  n£  o f S ec tio n  

3 , 47-28 , was su rren d e red  on Septem ber 2 7 th , 1915.

463GEOLOGICAL DEPARTMENT



In s te a d  o f g iv in g  th e  fo o tag e  d r i l l e d  and oost o f  d r i l l i n g  

in  th e  d e s c r ip t io n  o f eaoh e x p lo ra tio n  t h i s  y e a r ,  I  g iv e  them in  Table 

I I I ,  which i s  more com plete th an  th e  f ig u re s  g iv en  in  p re v io u s  years*

I t  w i l l  be no ted  th a t  the  averag e  co s t o f  s u rfa c e  d r i l l i n g  was §2*90 

p e r  f o o t ,  exc lud ing  c e r ta in  item s which would have to  be added to  th e  

p r ic e  o f c o n tra c t  d r i l l in g *  The average p r ic e  o f underground d r i l l ­

ing  in  th e  same way was $1*94 p e r  foot*

M A R Q U E T T E  R A N G E *

ISHPBMING DISTRICT*

SECTION 9* 47-27* HOLMES MIBB SURFACE*

In  November, 1915, work was s t a r t e d  w ith  two d r i l l s  to  f in d  

a  sa fe  lo c a t io n  f o r  a  s h a f t  on th e  Ju n c tio n  Forty*  One d r i l l  was s t a r t ­

ed c lo se  to  th e  N orth l in e  in  th e  c e n te r  o f  th e  f o r ty ,  where th e  s h a f t  

was p robably  to  be lo c a te d , to  determ ine th e  d ep th  o f  ledge and be su re  

t h a t  th e re  was no o re  a t  t h a t  p o in t*  The second d r i l l  was s ta r te d  

fu r th e r  South to  lo c a te  th e  f a u l t  id iich  was known to  c ro ss  th e  f o r ty ,  

a s  we w ished to  keep th e  s h a f t  w e ll to  th e  N orth of th e  fa u l t*  Three 

h o les  were d r i l l e d  a long  th e  N orth  l in e  and two h o les  were completed 

s tan d p ip in g  f o r  th e  fa u lt*  Two more h o le s  were s tan d p ip in g  f o r  th e  

f a u l t  a t  th e  end of th e  y e a r  b u t had n o t a t  th a t  time determ ined  i t s  

p o s i t io n .  The d r i l l i n g  served  to  show, how ever, th a t  th e  f a u l t  was 

f u r th e r  North than  we had supposed and i t  was determ ined to lo c a te  th e  

s h a f t  a s  c lo se  as p o s s ib le  to  th e  North l in e  and as f a r  E a s t  a s  could
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TABLE III .

PROPERTY.

SUMMARY OF DIAMOND DRILLING FOR 193-5.

SECTION. STANDPIPING. DIAMOND TOTAL.FIRST CLASS SECOND CLASS LEAN ORE.TOTAL COST.COST PER COST. COST PEI
FT. DRILLING.FT. FT. ORE.FT.

"Surface D rilling .
ORE.FT. FT, A. FT.A. B. FT.B.

Jackson 1,47-27
Lloyd mine 6, w
Holmes mine 9, "
Angeline mine 14, '*
Angeline mine 15, M
Barnes & Hecker 2,47*28
Moore & Chase 2, r*
Peterson option 2, "
Lake Superior Land Co.option 2, ”
Chase mine 3, "
Barnes-Dexter 3, M
Spies lease 24,43-35

Total surface d rilling

41
595
1*5

1739
0
o

542
708
744

1521
648
150
,25
670

12 0

228
300

3-357
37^

152T
1075

%
1265
1390
2509

228
842

2065
1122

458 
0 
0

205
10
0
0
0
0

29
171.5

48
57
0
0
0

35
0
0
0
0

lo1 *5

55
38
0
0

125
0
0
0
0

13
51

#8020.73
2066.91
1560.99

3025.50
“0^.44

62^0? 
3224.96 
7581.60 
2324.86

1*5.27
i.93
3.61

2.28
3.24
3.48
2.76
2 . 7 6
3.83
3.67
2.07

.£6542.49
2046.84
1452.57

2967.53
4034.81
7591.71
558.50
558.47

3136.75
5750.66
2257.75

5203 7540 12743 932.5

Underground D rilling .

28,45-25
6 .4 7 - 27

(1,47-26
9.47- 27

(9 n(10, "
3.47- 28
3 "
7146-29

0 4382 4382 294 108 100

0 4°5 405 94 25 32
0 1412 1412 654 72 24

0 2961 2961 415 285 150
0 65 65 0 0 0
0 266 266 0 0 18

2155 2155 39.6 1 1 .8

8338.23

499.28
3691.93

5253.65
405.88
bb9.49

5232.40

1:1!
i : S

2:43

497.08
2463.03

5096.1
40%5
662.27

5232.40

Gwinn mine 
Morris-Lloyd mine

Section 16 mine (Holmes'
C liffs Shaft mine

Dexter mine 
Chase mine 
Republic mine

Total underground d rillin g

Total d rilling

Testing Breitung d r i l l  holes 6,47-26 
Grand to ta l cost of 

exploring

NOTE* Cost A includes taxes, office expense, engineering, analysis, and legal, (where included on monthly statements).
Cost B excludes " n n " ™ ™ (to compare with contract prices).
Cost B also excludes cost of starting  Branch hole at Jackson, cost of te s t p ittin g  a t Angeline, and cost of d rifting  in 

Section 16 mine (a ll included in Cost A). .
All Cleveland-Cliffs d rillin g  except Spies lease (Cole & McDonald hy contract) and Section 16 mine underground ILake 
Superior Iron Company at cost).

5203

H 646

19186

H 646

24389

#66573.97

#4.30
1 . 9 0
3.36

2.23
2.91
3.03
2.45
2.45 
3.72 
2.79 
2.01

201.5 285 #42299.41 #3.32 $36898.08 $2.90

1.90 8213.04 1.87

1.23 
1.75

1. 7*
6.23 
2.49 
2.43

1496.6 501.8 324 $24090.86 $2,07 $22569.57 $1.94

2429.1 703.3 609 $66390.27

183.70

$2.72 $59467.65 $2.44



be done co n sid erin g  r a i l r o a d  co n n ec tio n s . A ll ex cep t th e  two N orth­

e a s te rn  h o le s  encountered  s l a t e  and i t  i s  p o s s ib le  th a t  th e re  may be 

o re  beneath  th e  s l a t e .  The two N o rth e as te rn  h o le s  encountered  g reen ­

stone a t  shallow  dep th  and showed th a t  th a t  v i c in i t y  would be a  fa v o r ­

ab le  lo c a tio n  fo r  th e  s h a f t .

SECTION 9 . 47-27. SECTION 16 MINE UNDERGROUNDS TESTING HOLMES MINE).

In  Ju n e . 1915, th e  Lake S u p e rio r Iro n  Company s ta r te d  a  d r i l l  

f o r  us in  th e  S e c tio n  16 mine on th e  955* l e v e l ,  a t  th e  same tim e s t a r t ­

ing  a  c ro ssc u t to  e s t a b l i s h  a  d r i l l  s t a t i o n  in  th e  hanging  on th e  1080* 

l e v e l .  The h o le  on th e  955’ le v e l was d r i l l e d  from th e  Lake S u p erio r 

w orkings Northwest und er th e  Ju n c tio n  F o rty  to  de te rm ine  th e  e x te n t o f  

th e  o re  body. I t  was su cc ess fu l in  f in d in g  more o re  than  we had expect­

ed , b o th  haz-d and s o f t ,  and was stopped in  h ard  o re  a t  247 ' because th e  

d r i l l i n g  was expensive and we seemed to  be d r i l l i n g  p a r a l l e l  to  th e  

s t r i k e  o f th e  o re .

The d r i l l  was nex t moved to  th e  d r i l l  s t a t i o n  in  th e  hanging 

on th e  1080* le v e l and th re e  h o le s  w ere d r i l l e d ,  one approx im ate ly  E a s t ,  

one d ip p in g  N o rth east and one approx im ate ly  South to  determ ine th e  th ic k ­

ness o f the o re  body b en eath  th e  l e v e l .  A ll th re e  h o le s  were su c c e ss fu l 

in  f in d in g  a  co n s id e rab le  th ick n ess  o f  o re .  The h a rd  o re  was much th ic k e r  

than  th e  average in  th e  S ec tio n  16 m ine, b u t th e  H em atite o re was th in n e r  

Anri co n s id erab ly  mixed w ith  p a in tro c k , excep t in  h o le  N o.4 . A lto g e th e r 

th e se  fo u r h o les  exceeded o u r ex p ec ta tio n s  and showed th a t  th e re  i s  a 

very  co n sid e rab le  o re  body on th e  Ju n c tio n  F o rty  on th e  955* le v e l  and 

ex ten d in g  down 200' o r  more beneath  th e  1080* l e v e l .

One more h o le  was d n e lled  h o r iz o n ta l ly  N orthw est from th e  

ex tre m ity  o f  th e  main d r i f t  which was b e in g  d riv en  on th e  Ju n c tio n  F o rty  

by th e  halo* S u p erio r Iro n  Company. T h is h o le  was s t a r t e d  to  determ ine 

th e  p o s i t io n  o f  th e  main f a u l t ,  to  determ ine th e  th ic k n e s s  o f o re  N orth  

o f th e  d r i f t ,  and i t  was a ls o  in tended  to  d r i l l  th e  h o le  N orth to  th e  

lo c a t io n  o f ou r Holmes s h a f t  and be su re  th a t  th e r e  was no o re beneath  

th e  s h a f t .  T his h o le  showed a  good th ic k n e s s  o f r i c h  h ard  o re  J u s t
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North o f th e  d r i f t  and a lso  found a  body o f  h em a tite  o re  about 100* 

N orth o f  th e  d r i f t  on th e  South s id e  o f  th e  main f a u lt*  ?/e do n o t 

know th a t  t h i s  o re  connects up w ith  th e  o th e r  o re  body and i t  may 

mean an o th e r le n s  o f  co n s id e rab le  e x te n t .  The f a u l t  and g reenstone  

c o n ta c t were encountered  North o f t h i s  o re  and th e  h o le  was d r i l l i n g  

in  g reen sto n e  a t  th e  end o f  th e  y e a r .

T his work was done a t  co s t f o r  u s  by th e  Lake S u p erio r Iro n  

Company and th e  co s t compared very  fa v o ra b ly  w ith  work done by o u r 

own d r i l l s .

SECTIONS 9 & 10. 47 -27 . CLIFFS SHAFT MINS,

D r i l l in g  a t  th e  C l i f f s  S h aft mine con tinued  under th e  charge 

o f  S uperin tenden t E aton  w ith  the  ad v ice  o f  Mr. Snyth . D r i l l in g  was 

d isco n tin u ed  from June 2nd to  J u ly  9 th ,  s in ce  th e  d r i l l  was needed in  

th e  Lloyd m ine. D r i l l in g  was a lso  d isco n tin u ed  on December 20 th  and 

th e  o u t f i t  was moved to  th e  4 th  le v e l  M orris m ine.

Twenty one h o le s  were d r i l l e d  d u rin g  th e  y e a r .  The lo c a tio n s  

and reasons o f d r i l l i n g  th e se  h o le s  have been g iv en  in  f u l l  in  my month­

ly  re p o r ts  and I  presume Mr. E aton  w i l l  m ention them in  h i s  annual re ­

p o r t .

SECTION 14. 47-27 . ANGELINB EXPLORATION.

In  th e  co u rse  o f  t e s t in g  th e  extrem e E as t end o f  th e  A ngeline 

b a s in , one h o le  was d r i l l e d  j u s t  a c ro ss  th e  l in e  on S ec tio n  14* I t  en­

countered  th e  m assive c r y s ta l l i n e  d ik e  which o u tcro p s se v e ra l hundred 

f e e t  f u r th e r  E a s t .

SECTION 15. 47-27 . ANGELINS EXPLORATION.

In  November, 1915, we s t a r t e d  two d r i l l s  on th e  re c e n tly  p u r­

chased A ngeline p ro p e r ty . A g eo lo g ic a l reconno issance showed th a t  th e re  

were s e v e ra l  p o s s i b i l i t i e s  f o r  f in d in g  o re  and one d r i l l  was s ta r te d  

flmnng th e  houses in  "Happy Hollow" h ig h  up on th e  South s id e  o f th e  

b a s in  and an o th e r in  th e  swamp a  s h o rt d is ta n c e  E a s t  o f  th e  o ld  E as t 

end p i t .  The f i r s t  h o le  d r i l l e d  in  "Happy Hollow" found 17* o f o re  

under 24* o f su rfa ce  and t h i s  was fo llow ed  up by f iv e  o th e r  h o le s ,  

th re e  o f which encountered  o re .  One o f  th e se  h o le s  was s t i l l  d r i l l -
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in g  a t  th e  end o f  th e  y e a r .  Our e s tim a te  o f  t h i s  o re  body f o r  th e  S ta te  

Tax Commission as  o f Jan u ary  1 s t ,  1916, was 34,600 to n s , averag ing  59*24$ 

iro n  n a tu ra l  and *039$ phosphorus. S ince t h i s  o re undoubtedly  connects 

up w ith  th e  sm all o re  body mined by Jones & L aughlin  a  s h o r t  d is ta n c e  

f u r th e r  N orthw est, i t  i s  very  l ik e ly  th a t  a  somewhat l a r g e r t  tonnage w i l l  

be found.

. The f i r s t  h o le  in  th e  swamp E a s t o f  th e  open p i t  encountered

ja s p e r  w ith  a  seam o f  o re  and th e  d r i l l  was then  moved 100* S ou th . T h is 

h o le  encountered  31 ' o f  h ig h  grade Bessemer o re  and was fo llow ed  up by 

s ix  o th e r  h o les  in  th e  immediate v i c i n i t y ,  o f  w hich th re e  encountered  

th e  same h igh  grade o re .  Our e s tim a te  f o r  th e  Tax Coranission as  o f  

January  1 s t ,  1916, was 36,600 to n s ,  av e rag in g  61.18$ iro n  n a tu ra l  and 

.028$ phosphorus. T h is  e s tim a te  was made by ta k in g  an a re a  25 ' o u ts id e  

o f d r i l l  h o le s  in  o re  and m u ltip ly in g  by th e  average th ic k n e s s  o f o re 

in  th e  d r i l l  h o le s . I t  i s  n o t p ro b ab le  th a t  t h i s  tonnage w i l l  be 

g r e a t ly  exceeded, a lth o u g h  a t  th e  end o f th e  y e a r  th e  l im i t s  o f  th e  o re  

had n o t been determ ined .

A th i r d  d r i l l  was s ta r te d  e a r ly  in  December a t  th e  extrem e 

E as t end o f th e  p ro p e rty  to  t e s t  more thoroughly  th e  sm all tro u g h  o f  

i ro n  fo rm ation  E ast of the  r a i l r o a d  grade from w hich a  sm all amount 

o f o re  had been mined and which had been p a r t i a l l y  ex p lo red  by th e  

union sh a f t sunk by th e  P i t t s b u rg  & Lake A ngelina Company and th e  

C leveland Iro n  Mining Conqoany. T his h o le  encountered  a  l i t t l e  ja s p e r  

bu t showed th a t  th e  trough  was sm a lle r  than  we had supposed. T his 

d r i l l  was then  moved a  l i t t l e  f u r th e r  E a s t  to  S ec tio n  14 b u t had n o t 

q u ite  com pleted t e s t i n g  t h i s  v ic in i ty  a t  th e  end o f  th e  y e a r .

NORTH LAKE DISTRICT.

SECTION 6 . 47-27 . LLOYD MINE SURFACE.

In  J u ly ,  1915, d r i l l i n g  was s t a r t e d  a t  th e  extrem e B as t end 

o f th e  E a s t Lloyd o re  body to  determ ine th e  amount o f  o re  vfcich could  

be s tr ip p e d  and mined by open p i t  m ethods; a ls o  to  determ ine th e  amount
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o f s t r ip p in g  necessary*  In  A ugust, a  second d r i l l  was s t a r t e d  to  h u rry  

up th e  work and th e  d r i l l i n g  was com pleted e a r ly  in  Septem ber, In  a l l ,  

13 h o le s  were d r i l l e d ,  o f  which seven encountered  good o re .  They showed 

th a t  th e  o re  a rea  which could  be s tr ip p e d  was somewhat la r g e r  than  we 

had f ig u re d  and th e  work o f s t r ip p in g  was s ta r te d  a t  once,

SECTION 6 , 47-27)
SECTION 1 , 47-28) MORRIS-LLOYD MINE,

In  Ju n e , th e  underground d r i l l  was borrowed from th e  C l i f f s  

S h a ft mine and fo u r h o les  were d r i l l e d  in  th e  Lloyd m ine. The f i r s t  

th re e  h o le s  were d r i l l e d  on th e  1305' le v e l  o f th e  tim b e r sh a f t  in  th e  

E a s t Lloyd o re body* They were d r i l l e d  to  check up th e  o re  found by 

v e r t i c a l  d r i l l i n g  from su rfa c e  sev e ra l y e a rs  p re v io u s  and were q u ite  

encouraging  as they  showed a  co n s id e rab le  th ic k n e ss  o f c le an  o r e .  The 

fo u r th  h o le  was d r i l l e d  on th e  3rd le v e l  to  lode f o r  a  c o n tin u a tio n  to  

th e  West o f th e  f a u l t  c ro tc h  between th e  s l a t e  fo o tw a ll and th e  West­

ward ex ten sio n  of th e  main f a u l t  which bounds th e  o ld  Lloyd o re  body on 

th e  E a s t ,  This h o le  was d r i l l e d  225' in  th e  s la te  and ±k was th en  

stopped as  i t  was e v id e n t th a t  th e  bottom  o f  th e  c ro tc h  must be above 

th e  3rd le v e l  a t  t h i s  p o in t .

The d r i l l  was ag a in  being  moved to th e  M orris mine a t  th e  

end o f  December b u t d r i l l i n g  waB no t s t a r t e d  u n t i l  a f t e r  th e  f i r s t  o f  

th e  y e a r ,

SECTION 2 . 47-28Jfffe- Of SWj- & SBj- o f  SWK PETERSON OPTION,

Very l i t t l e  d r i l l i n g  was done on t h i s  o p tio n  d u rin g  th e  y e a r .  

Hole No.70 was com pleted, from 262» to  7 1 7 ',  and d r i l l i n g  was th en  

sto p p ed . T his h o le  encountered  only  le a n  ja s p e r  conglom erate and h ard  

o re  jfcasper beneath  th e  s l a t e  and q u a r tz i te  and th e re  was no in d ic a t io n  

o f any co n tin u a tio n  in  dep th  o f th e  sm all amount o f  o re found in  1914 

in  h o les  N os.59 and 65, I t  w i l l  be remembered th a t  No,70 was d r i l l e d  

because No.66 had d e f le c te d  so much to  th e  West th a t  i t  d id  n o t s t r ik e  

th e  hard  o re  h o rizo n  a t  th e  p o in t in ten d ed . No,70 k ep t i t s  d i r e c t io n  

as  in tended  b u t found th e  same lea n  fo rm ation  as  No.66. The o p tio n  

was l a t e r  re lin q u is h e d .
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Work continued in  1915 to  determ ine w hether th e re  was enough 

o re  c lo se  to  th e  West end o f  N orth  Lake to  w arran t development* The 

two h o les  w hich were d r i l l i n g  a t  th e  beg inn ing  o f th e  y e a r  were conn- 

p i  e ted  in  Jan u ary  a nd February  and th e  r e s u l t s  were so d isco u rag in g  

th a t  work was stopped . The s ix  h o les  which we d r i l l e d  in  1914 and 

1915 showed co n c lu s iv e ly  t h a t  th e  o re  which we encountered  p re v io u s ly  

in  h o le s  Nos*25, 48 and 51 must have been in  bunches and d id  no t l i e  

in  a  continuous o re  body*

In  March, i t  was deoided to  do some more d r i l l i n g  to  see  i f  

th e  ore encountered  in  th e  h o le s  m entioned above d id  no t run down in to  

a  la r g e r  o re  body in  depth* We knew th a t  th e re  was a  f a u l t  runn ing  

N o rth east th rough  N orth Lake and i t  was hoped th a t  th e re  m ight be a  

good o re  body in  th e  trough  formed by t h i s  f a u l t  and th e  fo o tw a ll s la te *  

Holes d r i l l e d  p re v io u s ly  had been l a i d  out w ith  a  view o f fo llo w in g  

up th e  o re  a lre a d y  d isco v ered  and had n o t been so p laced  a s  to  p ro sp ea t 

th e  c ro tc h  o f th e  fa u lt*  A p la tfo rm  was a c co rd in g ly  b u i l t  on th e  ic e  

on N orth Lake and was supported  by p i l e s  and guy ropes so t h a t  d r i l l ­

ing  could be con tinued  d u rin g  th e  sunnier* Hole No*75 was s t a r t e d  

e a r ly  in  A p ril to  p ro sp e c t th e  upper end o f  th e  trough* I t  found no 

ore a t  a l l  and p assed  in to  th e  s l a t e  fo o tw a ll a t  660* • In  accordance 

w ith  our p la n , we wished to  d r i l l  two deep h o le s  to  t e s t  th e  f a u l t  

c ro tc h  f u r th e r  W est, b u t th e se  could  n o t be lo c a te d  a c c u ra te ly  u n t i l  

th e  f a u l t  was more d e f in i t e ly  lo c a te d  by s ta n d p ip in g  on th e  Moore & 

Chase le a s e .  T h is  s ta n d p ip in g  continued  f o r  th e  r e s t  o f  th e  y e a r  

b u t no more d r i l l i n g  was done on th e  Barnes & Hecker lease*

SECTION 2 . 4 7 -28 . HE& OF S8fe. MOOHE & CHASE LEASE NO.28*

E a r ly  In  January  when i t  became ev id e n t th a t  th e  d r i l l i n g  fo r  

o re  West o f  N orth  Lake was go ing  to  prove u n su c c e s s fu l, we s t a r t e d  

s tan d p ip in g  on th e  Moore & Chase le a se  to  dete rm ine th e  p o s i t io n  o f 

th e  f a u l t .  We f e l t  t h a t  i f  we could f in d  th e  f a u l t  and determ ine

SECTION 2 .  47- 28.  Nj-. BARNES & HECKER LEASE.
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i t s  d ip ,  we would have a  b e t t e r  chance o f f in d in g  o re  on th e  B arnes & 

Hecker le a s e ,  a s  th e se  o re  bo d ies  in  th e  N orth  Lake d i s t r i c t  a r e  gover­

ned la rg e ly  by th e  b ig  f a u l t s  which d is p la c e  th e  fo o tw a ll and form a  

trough  between th e  f a u l t  and th e  fo o tw a ll s l a t e .  At f i r s t  we though t 

we could  lo c a te  th e  f a u l t  by f in d in g  th e  Westward co n tin u a tio n  o f  th e  

d ik e  which l i e s  in  th e  f a u l t  zone a t  th e  E a s t end o f N orth Lake, S tand ­

p ip e s  Nos«71, 72 and 73 were d r i l l e d  w ith  t h i s  in  view w ith o u t f in d in g  

th e  d ik e . No,73 had a  seam o f  d ik e ,  however, and i t  was though t th a t  

t h i s  h o le  m ight have been j u s t  on th e  edge o f th e  d ik e . No,74 was 

th e re fo re  s t a r t e d  South o f  No,73 and d ip p in g  N orth a t  an ang le  so as  

to  cut th e  d ik e  and determ ine i t s  p o s i t io n  and d ip .  T h is  h o le  found 

no d ik e  a t  a l l  and as  ou r s ta n d p ip e s , taken  in  connection  w ith  h o le s  

a lre ad y  d r i l l e d ,  made a  com plete c ro s s - s e c t io n ,  i t  was ev id e n t th a t  

th e  d ike  had pinched  ou t and th a t  th e re  was no hope o f lo c a t in g  th e  

f a u l t  by t h i s  m eans.

I t  was nex t determ ined to  t r y  and lo c a te  th e  p o in t where th e  

f a u l t  c ro sse s  th e  q u a r tz i te - ja s p e r  co n ta c t f u r th e r  West and h o le s  Nos,

76 to  81 in c lu s iv e  were d r i l l e d  w ith  t h i s  in  view . The f i r s t  fo u r  

h o les  were u n su cc ess fu l in  lo c a tin g  th e  f a u l t ,  a lth o u g h  th e  m a te r ia l  

encountered in d ic a te d  th a t  th e  f a u l t  was p robab ly  lo c a te d  abou t a s  we 

ex p ec ted . Hole No.80 f i n a l l y  s tru c k  th e  f a u l t  and a s  t h i s  h o le  p assed  

from q u a r tz i te  in to  s o f t  o re  j a s p e r ,  i t  was p ro o f  th a t  such a  f a u l t  

e x is te d .  No,81 was lo c a te d  a t  a  sh o rt d is ta n c e  from No,80 and d ip p in g  

u nder i t  so as  to  s t r i k e  th e  f a u l t  a t  a  low er h o rizo n  and determ ine 

i t s  exact d ip . T h is h o le  was s tan d p ip in g  in  su rfa c e  a t  th e  end o f 

th e  y e a r .

A ll o f  th e  d r i l l i n g  done on t h i s  le a se  d u rin g  th e  y e a r  was 

f o r  th e  purpose o f lo c a tin g  th e  f a u l t .  S ince th e  f a u l t  was f i n a l l y  

lo c a te d ,  i t  i s  p ro b ab le  th a t  t h i s  co n s id e rab le  expense w i l l  be j u s t i f i e d .
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SECTION 3. 47-26. NBjr. CHASE MINE SUBPAGE

A l i t t l e  more work was done e a r ly  in  1915 to  co n p le te  t e s t i n g  

th e  h ard  o re  co n ta c t ac ro ss  th e  o f  S e c tio n  3 .  Hole No.63, one o f 

th e  h o les  to  t e s t  th e  co n tac t a t  in te r v a ls  o f  400*, was com pleted in  

F ebruary  and encountered  on ly  le a n  ja s p e r  conglom erate and h ard  o re 

j a s p e r .  Two o th e r  h o le s  were d r i l l e d  to  t r y  and f in d  a  co n tin u a tio n  

o f  th e  o re in  No.61 bu t were u n su c c e s s fu l. No,61 was th e  on ly  ho le  

which found any o re a lo n g  th e  s t r e t c h  o f  hard  o re  co n ta c t and we th e r e ­

fo re  decided th a t  no fu r th e r  d r i l l i n g  was w a rran te d .

SECTION 5.47-28.NW->.BARNES-DEXTER SHILLING ON BARNES LEASE.

I t  was decided  to  t e s t  th e  h ard  o re  c o n ta c t West o f  th e  D exter 

mine b e fo re  re lin q u is h in g  th e  B arnes le a se  and a  d r i l l  was s t a r t e d  about 

a  q u a r te r  o f a  m ile  West o f  th e  D ex ter sh a f t  in  F eb ru a ry . The second 

h o le  found th e  hard  o re co n ta c t and a l i t t l e  second c la s s  o re and th e  

th i r d  h o le  found 22 ' o f f i r s t  c la s s  o re  and 11* o f  seoond c la s s  o re . 

These two h o le s  were c lo se  to g e th e r  and we hoped th a t  t h i s  o re  m ight 

le a d  to  a  m erchan tab le  o re  body. Two o th e r  h o le s  were d r i l l e d  c lo se  

by , however, o f which one was b lank  and th e  o th e r  on ly  encountered  5 ' 

o f  o re  and a  l i t t l e  le a n  and second c la s s  o re . These h o le s  showed 

th a t  th e re  could  be no co n sid e rab le  e x te n s io n  to  th e  o re  found in  

th e  t h i r d  h o le ,  a lth o u g h  th e re  m ight be a  s l i g h t  ex ten sio n  o f  shallow  

o re  to  the  E a s t .  I t  d id  n o t seem p o s s ib le  th a t  th e re  could be enough 

o re  to  mine and th e  d r i l l  was th e re fo re  moved West to t e s t  th e  h ard  

o re co n tac t a c ro ss  th e  r e s t  o f  th e  le a s e .  Two more h o les  were d r i l l ­

ed b u t b o th  were b lank  and d r i l l i n g  was stopped in  J u ly .  T his com­

p le te d  th e  d r i l l i n g  on th e  hard  o re  co n ta c t and th e  Barnes le a s e  was 

re lin q u is h e d .

SECTION 3 .4 7 -2 8 .life- OF S&-.LAKE SUPERIOR LAND CO. OPTION.

Hole N o.70, on th e  E a s t  l i n e  o f  t h i s  o p tio n , was com pleted 

in  1915. The co n d itio n s  which le d  to  th e  d r i l l i n g  o f t h i s  h o le  and 

th e  r e s u l t s  o f t h i s  d r i l l i n g  were d esc rib ed  under th e  head ing  " P e te r ­

son Option" S e c tio n  2 , 47 -28 . No o re was encoun tered  and th e  o p tio n  

was re lin q u is h e d .
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Hole No.8, *feich was d r i l l i n g  in  q u a r tz i te  a t  th e  beg inn ing  

o f th e  y e a r ,  encountered h ard  o re  ja s p e r  a t  294* and m s  stopped a t  

319*« T his h o le  was d r i l l e d  v e r t i c a l l y  to  t e s t  th e  h ard  o re  co n ta c t 

beneath  th e  q u a r tz i te ,  and as i t  encountered only  lean  h ard  o re  j a s ­

p e r ,  th e  ho le  was stopped and i t  m s  dec ided  to  d isc o n tin u e  th e  Dex­

t e r  mine e x p lo ra t io n .  The r e s u l t s  o f  t h i s  d r i l l i n g  were c o n s id e re d  

more f u l l y  in  th e  re p o r t  o f  th e  G eological departm ent f o r  1914. 

SECTION 5 . 47-28 . HB». CHASE MINE.

In  Jan u a ry , 1915, a  d r i l l  m s  s t a r t e d  in  th e  Chase mine to  

make su re  th a t  th e re  m s  no o re  a t  a  c e r ta in  p o in t  on th e  2nd le v e l ,  

p re p a ra to ry  to  g iv in g  up th e  le a s e .  Pour s h o rt h o le s  were d r i l l e d  

and th e  work was com pleted e a r ly  in  Februaxy.

NEGAUNEE DISTRICT.

SECTION 1 . 47 -27 . JACKSON.

D r i l l in g  m s  con tinued  in  h o le  No.68 a t  th e  Jack so n . The 

h o le  was 1167' a t  th e  beg in n in g  o f th e  y e a r  and m s  con tinued  w ithou t 

any tro u b le  u n t i l  o re  m s  encountered a t  2326* • D r i l l in g  m s  th en  

stopped f o r  over a  month m i l e  we o b ta in ed  sp e c ia l  c a s in g  and m i l e  

co n c re te  fo u n d a tio n s were b e in g  p u t in  u n d er th e  d r i l l .  We ra is e d  

th e  d r i l l  abou t 6* so th a t  we could  a llo w  th e  ca s in g  to  work down 

w ith  th e  b i t  by t j x  i t s  own w e ig h t. When d r i l l i n g  m s  s t a r t e d  a ^ i n ,  

t h i s  p la n  worked very  w e ll and as  th e  c a s in g  went down, new len g th s  

o f  5* each  were coupled on. The d r i l l  b e ing  r a is e d  up 6 ' p e rm itted  

th e  5 ’ len g th s  o f ca s in g  to  be p u t on w ith  l i t t l e  t ro u b le  and a t  a l l  

tim es k e p t th e  top o f th e  c a s in g  above th e  c o l l a r  o f  th e  h o le .  At 

th e  same tim e , t e s t s  were made on th e  d r i l l  m t e r  f o r  su lp h u r .

When we s tru c k  th e  o re  a t  2326*, we had every  reaso n  to  

b e lie v e  th a t  we had s tru c k  th e  main o re  body and th a t  we would have 

a t  l e a s t  10Or o f o re . To ou r d isap p o in tm en t, th e  o re on ly  went to  

2345* and th e  h o le  th en  p assed  in to  le a n  o re  and ja s p e r .  What o re 

th e re  m s  m s  very  good, av e rag in g  61.70$ iro n  and .037$ phosphorus.

SECTION 3. 47-28. 1&. PEBTISR MINE.
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Wie hole was th en  continued  w ith  no tro u b le  and an o th e r bunch o f  o re 

was encountered  from 2510* to  2530' and an o th e r  from 2605* to  2659* •

The l a s t  bunch o f o re  was th ic k e s t#  T h ir ty  one f e e t  o f t h i s  averaged 

60*87$ iro n  and .141 phosphorus and th e  23* above th i s  averaged 52.42$ 

iro n  and .180$ phosphorus. D ike was encountered  below t h i s  bunch o f 

o re a t  2659* and s l a t e  a t  2670*. These sm all bunches o f  o re  have l i t t l e  

value  a t  such g re a t  dep th  and th e  h o le  was a  g re a t  d isap p o in tm en t.

No ap p re c ia b le  amount of su lp h u r was found by t e s t s  on th e  

d r i l l  m ite r  in  any o f  th e se  bunches o f o re .

D r i l l in g  was f in is h e d  a t  2688* on O ctober 1 s t and work was 

stopped f o r  a  few days u n t i l  i t  was decided  what to  do . I t  was f i n a l ly  

determ ined to  wedge o f f  th e  h o le  to  th e  South  to  see i f  we could  no t 

s t r i k e  th e  main o re  body. There were s e v e ra l  c o n s id e ra tio n s  which le d  

u s  to  b e l ie v e  th a t  t h i s  h o le  m ight have s tru c k  a  f a u l t  and d id  n o t g e t 

down to  th e  main fo o tw a ll .  We a t  f i r s t  a ttem p ted  to  p lu g  th e  h o le  and 

p u t in  a  wedge a t  a  d ep th  o f 2330*, b u t th e  h o le  caved so bad ly  th a t  

t h i s  was im p o ssib le . T his a t te n p t  took from th e  m iddle o f O ctober to  

th e  m iddle o f December. I t  was then  determ ined  to  p u t th e  wedge a t  a  

depth  o f 1570' in  th e  b ig  d ik e  a t  th a t  p o in t .  There shou ld  be no 

d i f f i c u l t y  in  wedging o f f  th e  h o le  in  t h i s  d ik e , a lthough  i t  w i l l  en­

t a i l  co n s id e rab ly  more d r i l l i n g  a f t e r  th e  h o le  i s  wedged o f f  b e fo re  

reach in g  th e  o r e .  The o p e ra tio n  o f p lu g g in g  th e  h o le  and cem enting, 

p re p a ra to ry  to  p la c in g  a  wedge a t  t h i s  d ep th , was p roceed ing  a t  th e  

end o f th e  y e a r .

SECTION 6 . 4 7 -26 . TESTING? BR3ITUNG HEMATITE DRILL HOLES.

The t e s t s  on h o le  K were com pleted e a r ly  in  Jan u ary  and as 

i t  d id  n o t seem n ecessa ry  to  r e t e s t  any o f th e  o th e r  B reitung-H eraa tite  

h o le s ,  th e  d r i l l  was moved bade to  Ishpem ing. T h is h o le  was te s te d  in  

connection  w ith  the  exchange o f  in fo rm a tio n  between th e  C.C.I.Company 

and E . N. B re itu n g  Company concerning th e  A thens, P io n e e r and B re itu n g - 

Hem atite p ro p e r t ie s .  Hole L was te s te d  in  1914.
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BBHJBLIG DISTRICT.

In  Jan u a ry , a  d r i l l  was s t a r t e d  on th e  1935' le v e l  o f  No,9 

s h a f t  to  look f o r  th e  downward c o n tin u a tio n  o f th e  o re  body above.

Two h o les  were d r i l l e d  w ith o u t f in d in g  any ex te n sio n  o f th e  o re  body 

and th e  d r i l l  was th en  l a i d  o f f  f o r  o v er a  month w h ile  a  c ro ssc u t was 

d riven  in to  th e  han g in g . From the ex tre m ity  of t h i s  c ro s s c u t ,  s ix  

h o le s  were d r i l l e d  a t  v a r io u s  an g le s  to  t e s t  th e  ground below th e  

1935* le v e l  and th e se  h o le s  were a lso  d is a p p o in tin g . The only  o re 

th a t  was encountered  was in  th in  seams mixed w ith  ro c k . The d r i l l ­

ing  was a l l  v ery  d isco u rag in g  and work was stopped in  J u ly ,  The 

d r i l l  h o le s  were l a i d  ou t by Mr, Bush a f t e r  c o n s u lta t io n  w ith  Mr,

Snyth .

GWINN DISTRICT,

SECTION 28, 45-25 , GWINN MINE,

E a r ly  in  1915, i t  was decided th a t  the  E a s t end o f th e  Gwinn 

mine and th e  t e r r i t o r y  below th e  bottom  le v e l  could  be more econom ically  

ex p lo red  by diamond d r i l l i n g  th an  by d r i f t i n g .  In  F eb ru a ry , a  d r i l l  

was s t a r t e d  and work was s t i l l  co n tin u in g  a t  th e  end o f th e  y e a r .

F if te e n  h o le s  were d r i l l e d  and o f th e s e ,  th re e  were su c c e s s fu l in  f in d ­

ing  co n sid erab le  amounts o f o re .  A ll o f  t h i s  o re  was below th e  bottom  

le v e l  and probably  c o n s t i tu te s  a  se p a ra te  sm all o re  body in  an o th e r 

r o l l  in  th e  fo o tw a ll ,  s im ila r  to  th e  f l a t  r o l l  on th e  8 th  l e v e l .  The 

d r i l l  h o le s  on th e  5 th  and 7 th  l e v e ls ,  to  p ro sp e c t th e  fo ld , a t  th e  

E a s t  end, were a l l  b la n k , Mr. Jackson  has p ro b ab ly  d esc rib ed  th i s  

d r i l l i n g  more in  d e t a i l  in  h i s  re p o r t  on th e  Gwinn m ine, The d r i l l  

h o le s  were l a i d  ou t by Mr. Jackson  a f t e r  c o n s u lta tio n  w ith  Mr. Smyth.

SECTION 7. 46-29. BKPUBLIC MINK.
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M E N O M I N E E  R A N G E ,

IRON RIVER DISTRICT.

SECTION 24 . 45-35 . B&- OF Life-. SPIES LEASE.

In  November, 1915, two d r i l l s  were s ta r te d  to  determ ine the 

b e s t  lo c a tio n  fo r  a  s h a f t  on th e  Spies p ro p e r ty .  The f i r s t  h o le  d r i l l ­

ed encountered 8* o f o re and fo llow ing  t h i s  up , th re e  o th e r  h o le s  en­

countered  a  co n s id e rab le  q u a n tity  o f  o re  f u r th e r  N orth . I t  had been 

in tended  to  lo c a te  th e  s h a f t  about where t h i s  o re  was found and i t  

th e re fo re  became n ecessa ry  to  move th e  s h a f t  f u r th e r  E a s t  on to  th e  

s l a t e  fo o tw a ll .  S ev era l s tan d p ip es  were sunk to  determ ine th e  co n tac t 

between th e  s l a t e  and iro n  fo rm ation  and by th e  f i r s t  o f  th e  y e a r  we 

had p r a c t i c a l l y  determ ined th e  s a fe s t  p o s i t io n  f o r  th e  s h a f t  and b u i ld ­

in g s , a lth o u g h  one o r  two h o le s  remained to  be d r i l l e d .

In  December, a  t h i r d  d r i l l  was s t a r t e d  to  d r i l l  a  h o le  f u r th e r  

South and determ ine w hether th e  o re  a t  ledge was wide enough to  w arran t 

an open p i t .  This h o le .  No.4 3 , encountered 43§-' o f  o re , b u t Mr. Duncan 

decided th a t  th e re  was no u se  co n sid e rin g  an open p i t .  In  a l l ,  13 

d r i l l  h o le s  and s tan d p ip es  were sunk, b u t o f  th e s e ,  th re e  were s t i l l  

co n tin u in g  a t  th e  end o f th e  y e a r .

EXPLORATIONS OF OTHER COMPANIES.

E rn e s t  A llen  con tinued  to  v i s i t  th e  e x p lo ra tio n s  o f  o th e r  

companies in  Michigan and W isconsin. The maps o f  th e se  e x p lo ra tio n s  

were k ep t up to  d a te  and we a ls o  brought up to  d a te  th e  index  o f th ese  

e a p lo ra tio n s  in  th e  form suggested  by Mr. S. L. M ather. Mr. A llen  has 

made w r i t te n  re p o r ts  r e g u la r ly  o f in fo rm ation  th u s  acq u ired  and th ese  

re p o r ts  have been subm itted  to  Mr. Duncan and Mr. Siqyth.

So l i t t l e  was go ing  on in  th e  Lake S u p e rio r d i s t r i c t  in  1915 

th a t  Mr. A llen  was a b le  to  keep tra c k  o f  i t  in  a d d it io n  to  h i s  d u tie s  

o f c o l le c t in g  co res a t  ou r se v e ra l  e x p lo ra tio n s  and la b e l in g  samples 

in  th e  core  room. T h is work co s t on ly  $226.88 in  1915, o f  which v80.06 

was Allen* s s a la ry  w h ile  engaged in  t h i s  work and th e  b a la n ce  was t r a ­

v e lin g  ex p en ses .
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TABLE IV

COMPARATIVE STATEMENT OF CHARGES TO GEOLOGICAL DEPARTMENT.

1915.

S a la r ie s  -  $15,443.54
T ravel -  100.43
S upp lies -  1 ,344.31
M iscellaneous -  95.71
V is i t in g  o u ts id e  e x p lo ra tio n s  1.160.21

$18,144.20
Expenses o f H.L.Sn^rth, i . e .  
t r a v e l ,  su p p lie s  and m is­
ce llan eo u s -  1 ,016 .80
G eological surveys -  3 .206.06

Grand t o t a l  $22,367 .06

1914.

$15 ,448 .80
188.42
762.17
15.11

512.16
$16,726.67

1915.

$13 ,778 .60
124.15
511.75
23.97

226.88
$14 ,665 .35

922.85 749.33
__________ 0 __________ 0 _
$17,649 .52  $1 5 ,4 1 4 .6 8 .

The 10$ re d u c tio n  in  s a la r i e s  and th e  cu t in  th e  s t a f f  o f 

th e  G eo log ical departm ent in  O ctober, 1914, a r e  r e f le c te d  in  th e  f ig u re s  

f o r  1915, The 10$ re d u c tio n  in  s a la r i e s  was re s to re d  in  Septem ber, 1915. 

S u p p lies  were a ls o  low er in  1915 on accoun t o f  th e  sm a lle r  number o f 

men w orking,and th e  sm a lle r p ro p o r tio n  charged th e  G eo log ical d e p a r t"  

m ent. The sm all co s t o f  v i s i t i n g  out s id e  e x p lo ra tio n s  was due to  th e  

few e x p lo ra tio n s  now going  on in  th e  Lake S u p erio r d i s t r i c t .
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CLIFFS SHAFT HIKE

On March th e  20 th  th e  e l e c t r i c  pumps i n s t a l l e d  on th e  15 th  

le v e l  were s t a r t e d  up and have been in  con tinuous o p e ra tio n  s in c e  th a t  

tim e . The p lu n g er pump has o p era ted  w ith o u t any d e lay s o r breakdowns. 

C onsiderab le  t ro u b le  was experienced  w ith  th e  c e n t r i f u g a l  pump, however, 

due to  b reak in g  o f heads in  bo th  s e c t io n s .  The m an u fac tu re rs  in  each 

case  re p la ce d  th e  heads f r e e  o f  ch a rg e . A g re a t  d ea l o f  w a te r in  t h i s  

mine comes from th e  led g e  and i t  m ight be p o s s ib le  to  reduce th e  c u r re n t  

consumption fo r  pumping by i n s t a l l i n g  a  s e p a ra te  pump to  ta k e  c a re  o f  th e  

ledge w a te r .

D uring th e  month o f  J u ly  one o f  th e  o ld  Hand com pressors was 

removed from th e  engine house and so ld  a s  s c ra p .  The A llis-C h a lm ers  

e l e c t r i c  d riv en  com pressor fo rm erly  used a t  th e  Chase Mine was i n s t a l l e d  

in  th e  space fo rm erly  occupied  by th e  o ld  Rand com pressor. I t  was p lac ed  

in  o p e ra tio n  in  Septem ber. T his com pressor and th e  steam  d r iv e n  Uordberg 

machine now fu rn is h  a l l  th e  a i r  needed a t  t h i s  m ine.

The c ru sh in g  p la n t  and tram  p la n ts  o p e ra ted  w ith o u t any t r o u b le .  

Hew concaves were p u t in  th e  #8 McCully c ru sh e r  d u rin g  th e  f a l l .

A ll m achinery a t  t h i s  mine i s  in  f i r s t  c la s s  r e p a i r .

HARD ORE

Up to  October th e  Hard Ore Shops worked on ly  f iv e  days a  week. 

Very l i t t l e  new work was done, r e p a i r  jo b s  c o n s t i tu t in g  p r a c t i c a l l y  a l l  o f  

th e  work fo r  th e  y e a r .

In  May th e  draw ing c la s s  o rg an ized  and in s t ru c te d  by th e  

M echanical Department f in is h e d  th e  p re s c r ib e d  c o u rse . The members o f  th e  

c la s s  d id  v ery  good work. Some o f  th e  men a r e  now a b le  to  make v ery  

c r e d i ta b le  draw ings. I t  was found t h a t  most o f  th e  men in  th e  c la s s  had 

n o t even com pleted a  grarrmar sch o o l course  and some had nev er a tte n d e d

4 7 8
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HARD ORE (Cont'd)

schoo l a t  a l l .  The c la s s  work a ls o  in c re a sed  th e  m utual good f e e l in g  

between th e  men and th e  D epartm ent. The S o c io lo g ic a l Departm ent gave a  

banquet fo r  th e  c la s s  in  May. T h is was v ery  much enjoyed and a p p re c ia te d  

by th e  members o f  th e  c l a s s .

LAKE HTTrE;

One o f  th e  #6 U cCully g y ra to ry  c ru sh e rs  was moved from th e  

Im peria l Mine to  t h i s  mine d u rin g  th e  month o f  May and i n s t a l l e d  n o r th  

o f th e  s h a f t  house n e a r  th e  lo ad in g  p o ck e t.

No o th e r  new machine was i n s t a l l e d  a t  t h i s  m ine. A l l  m achinery 

o p era ted  w ithou t d e lay  d u rin g  th e  y e a r .

SALISBURY MINS

No new m achinery  was i n s t a l l e d  a t  t h i s  mine d u rin g  th e  y e a r .

A ll o f th e  m echanical equipm ent o p e ra ted  w ith o u t t ro u b le  d u rin g  th e  y e a r .

The flow  o f  w a te r in  t h i s  mine has in c re a sed  m a te r ia l ly  and i s  

now approx im ate ly  200 g a llo n s  p e r  m in u te . A new e l e c t r i c  d r iv e n  p lu n g er 

pump has been purchased  and w i l l  be i n s t a l l e d  on th e  14th l e v e l .  A f te r  

t h i s  i s  p laced  in  o p e ra tio n  th e  c e n t r i f u g a l  pump w i l l  be used a s  a  s p a re .

ATHENS MINE

The m achinery a t  t h i s  mine o p e ra ted  w ith o u t d e la y s  d u rin g  th e

y e a r .

In  May a  35 g a l lo n  p e r m in u te , 500 f t .  h ead , A ld rich  t r i p l e x  pump, 

d r iv e n  by a  7-J- H .P. G eneral E le o t r i c  m o to r, was i n s t a l l e d  in  th e  sk ip  com­

partm ent about 480 f t .  from s u r fa o e .

During th e  same month th e  h o i s t  used fo r  p u l l in g  th e  ro c k  c a r  up 

th e  dump was moved to  a  new lo c a t io n ,  a  new house b u i l t  fo r  i t  and th e  h o is t  

e l e c t r i f i e d .  T h is  h o i s t  i s  now d riv e n  by a  25 H .P . W estinghouse, 1200 R .P .M .,
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ATHENS MINE (Cont'd)

in d u c tio n  m otor th ro w n  a  D. 0 . Janes tian fg . Co. 20 H .P. Speed Reducing 

T ransm ission .

The 300 ou. f t .  e l e c t r i c  d r iv en  In g e rso ll-R an d  com pressor was 

moved from th e  South Jackson  C rusher P la n t  in  December and i n s t a l l e d  a t  

t h i s  m ine.

LUCY MINE

In  December th e  125 H .P . B urt b o i l e r  and th e  smoke s ta c k  were 

moved to  th e  Holmes M ine. The o n ly  equipment l e f t  a t  t h i s  mine i s  a  worn 

ou t duplex double drum g ea red  h o i s t ,  a  s e rv ic e a b le  feed  w a te r h e a te r  and a  

sm all a i r  r e c e iv e r .

MAAS MTNF

T his mine was e n t i r e ly  id l e  d u rin g  th e  month o f  Jan u a ry . On 

February  15 th  h o is t in g  was s t a r t e d  from th e  t h i r d  le v e l  w inze . About 

August 1 s t raining o p e ra tio n s  were resumed th roughou t th e  m ine.

The m eohanloal equipm ent a t  t h i s  mine has been com p le te ly  over­

hauled  and is  now in  good shape th ro u g h o u t, w ith  th o  ex cep tio n  o f  some o f 

th e  b o i le r  b rickw ork which shou ld  be r e p a ire d  d u rin g  th e  summer. The 

feed  w ater h e a te r  was com plete ly  r e b u i l t  and p r a c t i c a l l y  a l l  feed  w ate r 

p ip in g  was renewed. The econom izer was overhau led  and new sc ra p e r  

mechanisms in s t a l l e d  which o p e ra te  p e r f e c t ly .

The c y lin d e rs  o f  th e  cage h o i s t  were reb o red  and new p is to n s  p u t 

in .  A new Wuest h e rrin g b o n e  g e a r and p in io n  were p u t on O ctober 3 1 s t .

T h is improved o p e ra tin g  co n d itio n s  v e ry  much.

A bad overwind o ccu rred  on th e  sk ip  h o i s t  in  Septem ber, cau sin g  

a  d e la y  o f  th re e  day s. An overwind s a f e ty  dev ice  h as  been o rd e red  from 

th e  S u lliv a n  M achinery Company to  be i n s t a l l e d  on t h i s  h o is t  so th a t  s im ila r  

a c c id e n ts  w i l l  n o t occur in  th e  f u tu r e .  D uring th e  same month an o th e r  

a o c id e n t o ccu rred  to  t h i s  h o i s t ,  cau s in g  a  d e la y  o f  two d ay s . T h is  was
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MAAS HIKE (Cont’d)

oaused by & cap screw  in  th e  fo llo w er p la te  d ropping  out and bending  th e  

p is to n  ro d .

A ll o th e r  m achinery o p era ted  w ith o u t d e lay  d u rin g  th e  y e a r .

The i n t e r i o r  o f  th e  eng ine house and b o i le r  house was p a in te d .

T his was v ery  much needed a s  no p a in t  had ev e r been a p p lie d  to  th e  i n t e r i o r .  

The m achinery and p ip in g  was a ls o  p a in te d .

The 5 f"  x 36" d u p lex , g ea red , e l e c t r i c  d r iv e n  p lu n g er pump was 

i n s ta l l e d  on th e  t h i r d  le v e l  d u rin g  J u ly  and A ugust. I t  was p lac ed  in  

o p e ra tio n  in  September and h and les n e a r ly  a l l  o f  th e  w a te r from t h i s  m ine. 

T his pump was m anufactured by th e  F red . M. P re s c o tt  Steam Pump Company and 

has a  c a p a c ity  o f  800 g a llo n s  p e r  m inute a g a in s t  1150 f t .  h ead . I t  i s  

d riv en  by a  320 H .? . G eneral E le c t r i c  m o to r. The sump h as n ev e r been com­

p le te d  fo r  t h i s  pump s t a t i o n  and th e  pumps a re  pumping v ery  d i r t y  w a te r .

The co n c re te  f lo o r  and th e  p ip e  su p p o rts  rem ain  to  be p u t in .  The flow  

o f  w a te r in c re a sed  on J u ly  3rd  from 75 g a llo n s  p e r  m inute to  abou t 600 

g a llo n s  p e r  m inu te .

HESATOI3E MIME

The on ly  s e r io u s  d e la y  a t  t h i s  mine was caused by th e  b u rn ing  

ou t o f  th e  in d u c tio n  m otor d r iv in g  th e  flyw heel s e t .  T his o ccu rred  in  

September and caused a  d e la y  o f  1-^ d ay s. A ll  o th e r  m achinery o p e ra ted  

w ithou t s e r io u s  t ro u b le .

E x ten s iv e  t e s t s  were ru n  on June 22nd and 30 th  on th e  com pressor 

and m otor by th e  C. A. Chapman Company o f  Chicago and P ro f .  C. M. A llen  

o f  th e  T o rc e s te r  P o ly te ch n ic  I n s t i t u t e ,  who a f te rw a rd s  made a  r e p o r t  on 

th e  e f f ic ie n c ie s  o f th e  m achines.

Hew Wuest h e rrin g b o n e  g ea rs  and p in io n s  were p u t on th e  to p  tram  

p la n ts  in  May to  re p la c e  th e  sp u r g ea rs  and p in io n s .  T his improves 

o p e ra tin g  co n d itio n s  v ery  much.

One o f th e  #6 McCully g y ra to ry  c ru sh e rs  was ta k e n  from th e
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HSGAUHEE HUB (Cont'd)

im p e ria l Mine and in s t a l l e d  a t  t h i s  mine in  May. I t  i s  lo c a te d  n o r th  o f 

th e  s h a f t  house n ea r th e  lo ad in g  pocket and i s  a rran g ed  so t h a t  th e  sk ip s  

can dump d i r e c t ly  in to  i t .  The o re  goes d i r e c t  from th e  c ru sh e r in to  th e  

c a r s .

The steam  pumps in  #2 S h a ft were o p e ra ted  in  March and A p ril  

on accoun t o f  sh o rtag e  o f  e l e c t r i c  power due to  low w a te r a t  th e  Carp R iv er 

Water Power P la n t .  The #2 B o ile r  P la n t  was shu t down e n t i r e ly  on A p ril  9 th

The two t r i p l e  expansion P re s c o tt  steam  pumps on th e  frj- l e v e l  

o f  #2 S h aft have been d ism an tled  and some o f th e  p a r t s  removed to  th e  Hard 

Ore Yard fo r  s to ra g e .  The work o f  ta k in g  th e s e  to  th e  s u rfa c e  had to  be 

d isco n tin u ed  on account o f ic e  form ing in  th e  s h a f t  and p re v e n tin g  th e  

croashead from ru nn ing  up and down. I t  i s  a ls o  p lanned  to  remove th e  com­

pound pump on th e  4 th  l e v e l .

The e l e c t r i o  pumps o p era ted  th ro u g h o u t th e  y ea r w ith o u t d e la y . 

G reat improvement was made in  th e  c o n d itio n  o f  th e  w a te r by p ro v id in g  

ca tc h  b a s in s  fo r  th e  sand and o re , which can now be removed from th e  sump 

a t  any tim e w ithou t d ra in in g  i t .  The b u ild in g  o f  board  walks a lo n g  th e  

motor d r i f t s  f a c i l i t a t e s  t h e i r  c le a n in g  and p re v en ts  th e  d i r t  from g e t t in g  

in to  th e  d i tc h e s .

A th i r d  m otion e l e c t r i c  d r iv e n  h o i s t  was i n s t a l l e d  d u rin g  th e  

l a t t e r  p a r t  o f  th e  y ea r on th e  10th le v e l  to  be used in  s in k in g  th e  winze 

to  th e  11th  l e v e l .  T h is  h o is t  was m anufactured by th e  Lake Shore Engine 

Works and has a  drum 36" in  d iam ete r by 36" lo n g . I t  i s  d r iv e n  by a  35 H. P 

General E l e c t r i c  m otor. T his h o is t  has n o t y e t been p lac ed  in  o p e ra tio n .

SOOTH JACKSON CRUSHER PLANT

The c ru sh e r p la n t  was in  o p e ra tio n  from May to  November. Very 

few breakdowns and d e la y s  o cc u rre d . The most s e r io u s  d e lay s  were caused 

by th e  f a i l u r e  o f th e  h o i s t .  On two d i f f e r e n t  o ccasio n s b o th  th e  secondary  

and drum s h a f t  were ben t and tw is te d  and th e  g ea r t e e th  b ro k en . Hew s h a f ts
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SOUTH JACESOU CRUSHER PLANT (Cont *d)

and g ea r were p u t on and a rran g ed  so t h a t  f u r th e r  t ro u b le  I s  n o t a n t ic ip a te d .  

A new so len o id  brake h as  been o rd ered  fo r  t h i s  h o i s t  to  be p lac ed  on th e  

motor co u p lin g  to  p re v en t th e  d ropping  o f  th e  sk ip  when th e  c i r c u i t  i s  

suddenly  opened.

The o th e r  equipment a t  t h i s  p la n t  o p era ted  w ith o u t t ro u b le .

chase mm

T his mine o p e ra ted  w ith  p r a c t i c a l l y  no t r o u b le .  I t  was shut 

down e n t i r e ly  in  J u ly .  A ll  o f th e  equipment was removed and d isposed  o f  a s  

fo llo w s:

The A llis -C h a lm ers  com pressor and motor was sh ipped  to  th e  

C l i f f s  S h a ft Mine and in s t a l l e d  in  th e  eng ine house.

The h o is t  and m otor was t r a n s f e r r e d  to  th e  M orris Mine and used 

underground.

The h e a tin g  b o i l e r  and th e  a i r  re c e iv e r  were s to re d  a t  th e  Hard

Ore Yard.

Top tram  equipment was s e n t to  th e  Lloyd M ine. The engine 

i t s e l f  was s to re d  in  th e  eng ine house basem ent, w h ile  th e  motor was 

In s ta l le d  to  d r iv e  th e  Lloyd Mine c ru s h e r .

The s h a f t  house was tak e n  down in  s e c tio n s  by a  s t r u c tu r a l  s t e e l  

gang and s to re d  a t  th e  M orris M ine.

The B lacksm ith  Shop equipment was s e p a ra te d . The d r i l l  h e a t in g  

fu rnace was so ld  to  T. L . D urooher, a  c o n tra c to r  a t  M arq u ette . The d r i l l  

sh arp en er was s to re d  in  th e  Hard Ore Y ard. The fo rg e , a n v i l  and to o ls  were 

shipped to  th e  S p ies Mine a t  Iro n  R iv e r .

The 3 -p o le  Could e l e o t r io  d r iv e n  underground pump was s to re d  in  

th e  engine house basement a t  th e  Lloyd M ine. The 5" 2 -s ta g e  and th e  4" 

4 -s ta g e  A lberger c e n t r i f u g a l  pumps used a t  th e  D exter Mine were sen t to  th e  

Gwinn D i s t r i c t .  The sm all c e n t r i f u g a l  w a te r su p p ly  pump was s e n t  to  th e  

Dead R iv er Water Power P la n t .
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CHASE HIKE (Ccnt'd)

The rem aining equipment o f  p ip e ,  v a lv e s , f i t t i n g s ,  e t c . ,  was 

absorbed  by th e  M orris and Lloyd M ines.

LLOYD MIKE

The a i r  b rak es on b o th  h o i s t s  were o v e rh au led . The g r id s  fo r  th e  

sk ip  h o is t  motor were removed from th e  basement and s e t  on balcony  above 

secondary p a n e l.  E l e c t r i c  s a f e ty  overspeed  governors were i n s t a l l e d  on 

bo th  h o is t s  as a  s a f e ty  p re c a u tio n . A new s h e l l  was p lac ed  in  th e  ou tboard  

b ea rin g  o f  th e  sk ip  h o i s t .

A #6 McCully g y ra to ry  c ru sh e r was purchased  fo r  t h i s  mine and 

in s t a l l e d  d u rin g  th e  month o f  Septem ber n ea r th e  s h a f t  house* T h is  i s  

d riv en  by th e  25 H .P . A llis -C h a lm ers  m otor fo rm erly  used on th e  Chase Mine 

to p  tram . The c ru sh e r  i s  s e t  on a  c o n c re te  fo u n d a tio n  20 f t .  h ig h .  The 

n ecessa ry  g r iz z ly  b a r s ,  s t e e l  chu tes and pocket were c o n s tru c te d . T his 

p la n t  was p laced  in  o p e ra tio n  e a r ly  in  O ctober. D uring December th e  p la n t  

was housed in  and a  h e a tin g  system , c o n s is t in g  o f  a  sm all v e r t i c a l  diamond 

d r i l l  b o i le r  and fo u r r a d ia to r s ,  was i n s t a l l e d .  The e n t i r e  equipment has 

o p era ted  w ith  s a t i s f a c t io n .

The to p  tram  system  g iv es  t ro u b le  in  co ld  w ea th e r. The 25 H*P. 

m otors d r iv in g  th e  tram  eng ines a re  n o t pow erfu l enough when th e  tram s a re  

s e t  a t  maximum le n g th . A new 40 H .P ., 2200 v o l t ,  W estinghouse m otor has 

been o rdered  fo r  one s id e .

A #10 b low er, d r iv e n  by a  15 H*P. D.C. m otor, was i n s t a l l e d  on 

th e  600 f t .  le v e l  and o p e ra ted  u n t i l  th e  d r i f t  to  S ec . 6 S h a ft was com pleted . 

I t  was th en  moved to  th e  w inze on th e  800 f t .  le v e l  o f  M orris M ine.

The p o r ta b le  lo a d e r  was r e b u i l t .  I t  was used  in  d r iv in g  th e  600 

f t .  le v e l  d r i f t  and a s s i s t e d  in  e s ta b l i s h in g  a  re c o rd  fo r  f a s t  d r i f t i n g .

The lo ad e r i s  now id le  on th e  600 f t .  l e v e l .  I t  w i l l  have to  be overhau led  

b e fo re  be in g  p u t in to  s e rv ic e  a g a in .

One sk ip  caught in  th e  s h a f t  in  March and caused a  d e la y  o f  two 

day s. Pour s e ts  o f  tim b e r were p a r t l y  to rn  out and th e  sk ip  rope was b roken .
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LLOYD MIHE (Cont’d)

The 300 g a l lo n  p e r m inu te , 3 p o le ,  Gould e l e o t r i c  d r iv e n  pump on 

th e  second le v e l  was removed and w i l l  be used on th e  200 f t ,  l e v e l  o f  th e  

M orris Mine.

S ix  new tram  c a r s ,  equipped w ith  r o l l e r  b ea rin g  w h ee ls , were 

added to  th e  equipment on th e  600 f t ,  l e v e l .

MORRIS MPIE

Very l i t t l e  new equipment was i n s t a l l e d  a t  t h i s  m ine.

The h o is t  from th e  Chase Mine was in s t a l l e d  on th e  800 f t ,  le v e l  

to  serv e  th e  winze sunk to  th e  1200 f t ,  l e v e l .  A sk ip  and dump p l a t e  were 

p u t in  a t  t h i s  winze and th e  1200 f t .  le v e l  ro ck  i s  h o is te d  in to  th e  800 f t .  

le v e l  s to ra g e  p o ck e t. T h is equipm ent, a s id e  from one burned m otor co n n ec tio n , 

has g iven  no t ro u b le .

The o p e ra tio n  o f  th e  two 1000 g a l lo n  p e r  m inute underground P re s ­

c o t t  pumps was improved by in s e r t in g  s id e  th r u s t  c o l l a r s  between th e  p in io n  

and th e  b e a r in g s , r e v e rs in g  d i r e c t io n  o f  g e a r  r o ta t io n  and mak in g  s o l id  

coup lings ou t o f  th e  f l e x ib l e  co up lings between th e  m otor and pump. The 

m otor b ea rin g s  o f  bo th  pumps were r e —b a b b i t te d .  The b ig  sump was c leaned  

out in  th e  s p rin g  and ag a in  in  th e  f a l l .

C onsiderab le  t ro u b le  was ex p erien ced  w ith  th e  s t a r t i n g  t r a n s ­

form ers on th e  W ostinghouse m otor d r iv in g  th e  Hordberg com pressor. Pour 

o f  th e s e ,  two a i r  and two o i l  co o led , burned o u t ,  bu t th e  f i f t h ,  i n s t a l l e d  

in  J u ly ,  has g iv en  no t r o u b le .  T his s t a r t i n g  tra n s fo rm e r w il l  be re p la ce d  

by th e  W estinghouse Company f r e e  o f  ch a rg e .

Speed governors were i n s t a l l e d  on b o th  h o i s t s .  These s e t  th e  

b rak es when th e  h o is ts  a r e  rim  a t  an  ex c ess iv e  speed .

A few m inor r e p a i r s  were re q u ire d  on th e  H ordberg com pressor.

The In g e rso ll-R an d  com pressor has been o p e ra ted  v ery  l i t t l e .  The on ly  

r e p a i r  i t  re q u ire d  was one new c le a ra n c e  c o n tro l  p i s to n .

The v e n t i l a t i n g  fan  from th e  800 f t .  le v e l  was s to re d  on su rfa c e  

and l a t e r  so ld  to  th e  Athens M ine.

The v e n t i l a t in g  fan  from th e  600 f t .  le v e l  o f  th e  Lloyd Mine was
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MOHR IS II DIE (Cont*d)

s h i f te d  to  th e  c o l l a r  o f  th e  winze in  th e  M orris Mine and now removes th e  

smoke from th e  1200 f t .  d r i f t s .

B esides ta k in g  c a re  o f  th e  re g u la r  mine work th e  Shops made a  

dump p la te  and sk ip  fo r  w inze, b u i l t  a  s a f e ty  c ro ssh e ad , made up th e  

s t r u c tu r a l  s t e e l  fo r  th e  Lloyd Mine c ru sh e r  p la n t ,  s p l i t  th e  h o i s t  drum 

from th e  Chase Mine and overhauled  th e  underground pumps from th e  Chase 

M ine,

SEC. 6 MINE

S ink ing  a t  t h i s  s h a f t  was s t a r t e d  in  th e  sp r in g  w ith  a  d e r r ic k ,  

a  bucket and an a i r  d r iv e n  h o is t  w ith  a  4 f t .  d i a .  drum secu red  from th e  

Lucy Mine. T h is o p era ted  d u rin g  th e  summer.

The permanent equipment was i n s t a l l e d  d u rin g  Septem ber, October 

and November. A wooden head fram e, 30 f t .  h ig h , was c o n s tru c te d  and t h i s  

c a r r ie s  an 8 f t .  head sheave fo r  th e  cage rope and a  6 f t .  sheave fo r  

co u n te rb a lan ce  ro p e . A b r ic k  engine ho u se , 24* z  2 8 ',  was b u i l t  a p p ro x i­

m ately  150 f t .  from th e  s h a f t .  In  t h i s  engine house was i n s t a l l e d  an 

Ottumwa Iro n  Works h o i s t  and a u x i l i a r y  equipm ent. T his h o is t  h as  a  6 f t .  

d i a .  by 8 f t .  face  drum c o n tro l le d  by two s e ts  o f  p o s t b ra k e s , one le v e r  

and one so len o id  o p e ra te d . I t  i s  d r iv e n  by a  200 H .P. W estinghouse m otor 

th rough one s e t  o f  Wuest h e rrin g b o n e  g e a rs .  The cage was tak en  from th e  

Chase Mine. The co u n te rb a lan ce  i s  a  s h a f t  11V* in  d iam e te r, we id l in g  

5900 l b s . ,  and ru n n in g  in  a  12” p ip e .  T h is equipment was p laced  in  

o p e ra tio n  on December th e  11 th  and i s  g iv in g  s a t i s f a c t i o n .

A p o le  l i n e  c a r ry in g  #6 w ire  was c o n s tru c te d  from th e  Lloyd Mine 

to  t h i s  s h a f t .

A ir i s  secu red  by tap p in g  w ith  a  4" l i n e  th e  6'* l i n e  betw een th e  

M orris Mine and th e  C l i f f s  S h a ft M ine.

The m echanical equipment fo r  t h i s  mine i s  now p r a c t i c a l l y  com­

p le te d .
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AUSTIN MINS

T his mine was n o t o p era ted  d u rin g  th e  y e a r .

FRANCIS MIKE

The s h a f t  was unw atered and s in k in g  s t a r t e d  d u rin g  th e  y e a r .

A tem porary  steam  h o i s t  was i n s t a l l e d  fo r  use w hile s in k in g .

One o f  th e  b o i le r s  from P r in c e to n  Eo2 was i n s t a l l e d .  A 900 ou. f t .  

S u lliv a n  s t r a ig h t  l in e  com pressor, which was tak e n  from th e  Gwinn M ine, 

wa3 a lso  i n s t a l l e d .  Two P re s c o tt  s in k in g  pumps o f  500 g a llo n s  c a p a c ity  

each were i n s t a l l e d  in  a  pump s t a t i o n  a t  th e  400 f t .  l e v e l .

An e l e c t r i c  d r iv e n  com pressor o f  600 cu . f t .  c a p a c i ty  had been 

in s ta l l e d  p re v io u s ly .

The b o i le r  p la n t  c o n s is ts  o f  two b o i le r s  o f 125 H .P . each .

Shops and Dry were b u i l t  and equ ipped .

Permanent equipment c o n s is t in g  o f  a  1000 g a l lo n  p e r  m inute 

c e n tr i fu g a l  pump and a 2000 cu . f t .  e l e c t r i c  d r iv e n  com pressor have been 

purchased  fo r  t h i s  mine and w i l l  be in s t a l l e d  e a r ly  in  1916,

GARDKER-HACKEHAW MINES

No work was done a t  th e s e  mines d u rin g  th e  y e a r .

GUINN MINE

The h o is t in g  p la n t  o p e ra ted  s a t i s f a c t o r i l y ,  on ly  a  few minor 

cases  o f  t ro u b le  o cc u rr in g .

The e l e c t r i c  d r iv e n  to p  tram  p la n t  o p e ra ted  w ith o u t any  t ro u b le ,  

th e  on ly  s e r io u s  d e la y  be in g  from th e  tramming system  which was caused by 

a  c a r  going o f f  th e  t r e s t l e .

The mine pumping equipm ent o p era ted  s a t i s f a c t o r i l y  th roughou t

th e  y e a r .

E le c t r i c  underground h au lage  was i n s t a l l e d  a t  t h i s  mine in  th e  

f a l l .  The p la n t  c o n s is ts  o f  a  100 K.77. G eneral E l e c t r i c  m o to r-g e n e ra to r
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G77I1TH HUTS (C ont’d)

s e t  lo c a te d  in  th e  eng ine house and two General E l e c t r i c  lo co m o tiv es . 

The locom otives were tak e n  from th e  S tephenson M ine. E l e c t r i c  hau lage 

i s  in  o p e ra tio n  on th e  5 th  le v e l  a t  p re se n t and w i l l  be i n s t a l l e d  on 

bo th  th e  4 th  and 7 th  le v e ls  in  th e  n ea r f u tu r e .

and d r i l l  p r e s s .  A l l  shop equipment and b u ild in g  were d e s tro y e d  in  a  f i r e  

in  Septem ber. The b o i l e r  house and tem porary  engine house were a ls o  

d estro y ed  in  t h i s  f i r e .  The o ld  b o i le r  p la n t  has been d ism an tled .

JOPLDTG MINE

No work was done a t  t h i s  mine d u rin g  th e  y e a r ,

PRINCETON MINE

No new i n s t a l l a t i o n s  were made d u rin g  th e  y e a r .

A ll  m echanical equipment o p era ted  s a t i s f a c t o r i l y  and no tro u b le  

occu rred  from breakdowns,

PRINCETON CENTRAL PO?ER PLANT

The equipment a t  t h i s  p la n t  o p era ted  s a t i s f a c t o r i l y  d u rin g  th e  

y e a r . The steam  tu rb in e  was in  o p e ra tio n  u n t i l  May and a g a in  in  September 

and O ctober.

The Machine Shop was equipped w ith  power d riv en  p ip e  c u t t e r

The com pressor was changed from e l e c t r i c  to  steam  d r iv e  in  May

and has o p era ted  s a t i s f a c t o r i l y .

The on ly  new equipment i n s t a l l e d  was a  new double s to k e r  engine

in  th e  b o i le r  room.

Very l i t t l e  t ro u b le  o ccu rred  on tra n sm is s io n  l in e s  d u rin g  th e

y e a r .

PRINCETON CENTRAL PUMPING STATION

S ta t io n  equipment o p era ted  s a t i s f a c t o r i l y  th roughout th e  y e a r . 

E f f o r t s  were made to  f in d  a  more s a t i s f a c to r y  w ate r su p p ly  th an

l.
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PRINCETON CENTRAL PUMPING STATION (Cont’d)

th e  r i v e r ,  a s  th e  w ater in  th e  r i v e r  co n ta in s  a  la rg e  amount o f iro n  o re .

Teat p i t a  and p ip es  were p u t down a c ro s s  th e  r i v e r  from th e  Pump S ta t io n ,  

bu t a  s u f f i c ie n t  supp ly  o f  w a te r cou ld  n o t be found*

P lans fo r  moving th e  Pump S ta t io n  to  th e  Gwinn Mine and pumping 

from w e lls  a r e  under c o n s id e ra t io n .

STEPHENSON HUE

The h o is t in g  p la n t  gave l i t t l e  t ro u b le  d u rin g  th e  y e a r , on ly  

one breakdown o cc u rrin g  th a t  delayed  th e  m ine.

The to p  tram  p la n t  was th e  cause o f  a  few d e la y s . These were 

caused m ostly  by th e  c a rs  jumping th e  t r a c k .

The underground tramming system  o p era ted  v ery  s a t i s f a c t o r i l y .

Two new G eneral E l e c t r i c  locom otives o f  th e  l a t e s t  type were added to  th e  

equipm ent, re p la c in g  two locom otives which were tak en  to  th e  Gwinn M ine.

The steam  mine pumps were in  o p e ra tio n  about a  month in  th e  sp rin g  

w hile  r e p a i r s  were b e ing  made to  th e  e l e c t r i c  d r iv e n  p lu n g er pump on th e  

5 th  l e v e l .  The r e p a i r s  c o n s is te d  o f  i n s t a l l i n g  a  s o le  p la te  under th e  motor 

end o f th e  pump.

A Cameron pump o f 1000 g a llo n s  p e r  m inute c a p a c ity  was a lso  in ­

s t a l l e d  in  th e  pump house on th e  5 th  le v e l  to  throw  w ater up to  th e  steam  

pump on th e  4 th  l e v e l .  Pumping can be handled  e n t i r e ly  by steam  i f  

n ecessa ry .

A ll  locom otives and c a rs  were equipped w ith  au tom atic  c o u p le rs .

E le c t r i c  d r iv e n  tram  p la n ts  have been bought to  re p la c e  th e  p re se n t 

steam  d riv en  p la n t .  One o f  th e s e  p la n ts  has been in s t a l l e d  fo r  h an d lin g  th e  

S ec tio n  29 o re .

Two s im ila r  p la n ts  w i l l  be i n s t a l l e d  fo r  h an d lin g  S tephenson o re .
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CROSBY MINE

The Washing P la n t  was com pleted and I s  read y  f o r  o p e ra tio n .

The mine has been com p le te ly  e l e c t r i f i e d .

The h o is t  was fu rn ish e d  by th e  Ottumwa Iro n  Works, has a  6 f t .  

drum and i s  geared  to  a  75 H .P. W estinghouse m otor.

A m o to r-g e n e ra to r s e t  o f  100 K.W. c a p a c ity , f tirn lsh ed  by th e  

G eneral E le o t r ic  Company, i s  In  p la c e  to  ta k e  c a r  o f  underground h au la g e .

The m il l  su p p ly  pumps, which re c e iv e  w ate r from th e  s to ra g e  dam, 

a re  p lac ed  In  th e  eng ine room a t  th e  m ine. One i s  a  P re s c o tt  p lu n g er pump 

o f 600 g a llo n s  p e r m inute c a p a c ity , and th e  o th e r  Is  an  A llis -C h a lm ers  

c e n t r i f u g a l  o f  same r a t i n g .  I t  i s  expected  th a t  e i t h e r  o f  th e s e  pumps w il l  

supp ly  s u f f i c ie n t  w a te r fo r  th e  m i l l .

Two pumps d u p lic a t in g  th e  above two pumps a r e  on hand to  be used 

underground when th e  mine I s  unw atered and pump s t a t i o n  p ro v id ed  fo r  them .

C onnection has been made to  th e  l in e s  o f  th e  G reat n o r th e rn  Power 

Company and ev e ry th in g  I s  In  re a d in e s s  fo r  Immediate o p e ra tio n .

T.fRA TMT? KINB

R eport on th e  Meadow Mine i s  n o t p o s s ib le  a s  I  have n o t y e t been 

to  th e  p ro p e r ty .

IMPERIAL MIKE

T his mine was Id le  th e  e n t i r e  y e a r .

REPUBLIC MINE

Few changes w orthy o f  n o te  have been made a t  t h i s  p ro p e r ty .

The W ater Power P la n t ,  which was r e b u i l t  in  1914, has o p era ted  

w ithou t in te r ru p tio n  d u rin g  th e  y e a r .  The flow o f w ate r has been u n u su a lly  

good and th i s  p la n t  has fu rn ish e d  n e a r ly  a l l  th e  a i r  needed a t  t h i s  m ine.

I  am s t i l l  o f  th e  op in ion  th a t  i t  i s  a d v isa b le  to  e l e c t r i f y  t h i s  

p la n t  and conneot i t  to  our g e n e ra l system  a t  Ishpem ing. The new w ater

±90
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REPUBLIC mine (Cont’d)

wheel which was i n s t a l l e d  i s  s u i ta b le  f o r  d i r e c t  con n ectio n  to  a  500 K»Tf, 

g e n e ra to r .  T his was th e  su b je c t o f  s p e c ia l  r e p o r ts  d a ted  U&y 2 9 th , 1914, 

June 2 5 th , 1914, and J u ly  2nd, 1915, T his would in s u re  th e  maximum b e n e f i t  

from th e  w ater power and c lo se  down th e  p re se n t steam  g e n e ra tin g  u n i t  and 

a t  th e  same tim e g ive  t h i s  mine u n lim ite d  e l e c t r i c  s e r v ic e .  The mine i s  now 

sh o rt o f  c u r re n t and th e  g e n e ra tin g  p la n t  u n re l ia b le .

T his arrangem ent would make i t  n e c e ssa ry  to  o p e ra te  th e  steam 

com pressor th e  g r e a te r  p a r t  o f  th e  tim e , b u t t h i s  i s  a  compound condensing 

u n it  and a  very  e f f i c i e n t  m achine.

The com plica ted  f l a t  rope compound drum coun terw eigh t system  a t  

#9 S h a ft had to  be d isc a rd e d  and th e  o rd in a ry  system  p u t in  i t s  p la c e .

KTJayraTfMT. DEPARTMENT

The year 1915 has been one o f ro u tin e  o p e ra tio n  w ith  v e ry  few 

changes o r a d d i t io n s .

An e f f o r t  has been made to  in c re a se  th e  e f f ic ie n c y  and r e l i a b i l i t y  

o f  a l l  e l e c t r i c a l  a p p l ic a t io n s .  The r e s u l t s  have been v ery  s a t i s f a c to r y .

By a  c a re fu l  a n a ly s is  and s tu d y  o f  our tra n sm iss io n  lo s s e s  we 

have, by r e g u la t io n ,  ad ju s tm en t and s u i ta b le  changes in  d i s t r i b u t in g  

p o te n t i a l ,  made very  marked re d u c tio n  in  th e  t o t a l  tra n sm is s io n  lo s s e s .  In  

th e  y ears  1913 and 1914 our average tra n sm iss io n  lo s s e s  were s l i g h t l y  more 

th an  14$, w hile d u rin g  th e  y ea r 1915 our lo s s e s  were on ly  11*2$. This i s  a  

d i r e c t  sav ing  o f  3$ in  u sab le  c u r r e n t ,  and fo r  th e  y ea r 1915 amounts to  

569,000 K .W .H rs., which in c re a sed  our n e t ea rn in g s  by ^ 5 ,6 9 0 .0 0 .

The t o t a l  c u r re n t  c o s t  i s  s l i g h t l y  h ig h e r  in  1915 th an  in  1914 

due to  c a rry in g  in to  th e  y ea r 1916 a  la rg e  amount o f  s to re d  w a te r to  c a r ry  

th e  heavy lo ad  through th e  w in te r  months. On January  1 s t ,  1915, we had 

very  l i t t l e  w ater in  s to ra g e  due to  th e  v e ry  d ry  f a l l  o f  1914. A com­

p a r iso n  o f  the  ta b le s  w i l l  make t h i s  c l e a r .

The most s e r io u s  tro u b le  on our e l e o t r i c  system  o ccu rred  in  A p r i l ,
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ELECTRICAL DEPARTMENT (Cont’d)

cau sin g  a  d e lay  o f  s e v e ra l  h o u rs . T his was caused by a  sev e re  e l e c t r i c a l  

storm  which s h a t te r e d  l i n e  in s u la to r s  on p r a c t i c a l l y  a l l  our h ig h  te n s io n  

c i r c u i t s .  S ev era l m inor l in e  t ro u b le s  occu rred  from v a r io u s  ca u se s , bu t 

no delays r e s u l te d  whioh in  any way a f f e c te d  our m ining o u tp u t.

The only  s e r io u s  a c c id e n t to  any a p p a ra tu s , o th e r  th a n  ro u tin e  

o p e ra tin g  t r o u b le ,  was th e  b u rn ing  up o f  one o f  th e  main g e n e ra to r  sw itch es 

a t  th e  Carp R iv er Power House on June 6 th . T his was e v id e n tly  caused  by 

l ig h tn in g  e n te r in g  th e  s t a t io n  and s e t t i n g  th e  sw itch  o i l  on f i r e .  A new 

sw itch  was i n s t a l l e d .

The u su a l work o f a  g e n e ra l  n a tu re  in  co n n ectio n  w ith  th e  o p e ra tio n  

o f  th e  mines was c a r r ie d  on. The most im portan t work, a s id e  from g e n e ra l 

in s p e c tio n s , was th e  sy s tem a tic  t e s t i n g  and c a l ib r a t io n  o f a l l  m e te rs .

A d e ta i le d  and c a re fu l  t e s t  o f  underground hau lage  system s was 

made to  lo c a te  and c o r re c t  e l e c t r o l y s i s .  T his r e s u l te d  in  th e  recommen­

d a tio n  and ad o p tio n  o f  a  new s ty l e  o f r a i l  bond which seems to  be much 

more e f f i c i e n t  and r e l i a b l e  th an  th e  o ld e r  form o f  bond ing .

A new s ty le  o f r in g e r  sw itch  box fo r  use in  mine s ig n a l  system s 

has been p e r fe c te d  and i s  now being  made in  our Hard Ore Shops. T his box 

i s  being  g ra d u a lly  in tro d u ced  a t  th e  v a r io u s  m ines. These have no t h e r e to ­

fo re  been a v a i la b le  in  t h i s  co u n try , and th e  on ly  ones t h a t  have been e n t i r e ly  

s a t i s f a c to r y  were im ported from Germany a t  g re a t  expense and t r o u b le .

The ed u c a tio n a l work has been co n tin u ed , n o t on ly  by w in te r  c la s s e s ,  

but a ls o  a t  th e  mines w ith  th e  men whenever o p p o rtu n ity  p e rm it te d . We now 

have a  sm all fo rce  o f v e ry  e f f i c i e n t  and r e l i a b l e  e l e c t r i c a l  w orkers, w ith  

an o rg a n is a tio n  th a t  can be r e a d i ly  expanded o r f i l l e d  a s  th e  o ccasio n  may 

r e q u ir e .

The d i s t r i b u t in g  l in e s  to  th e  Chase and D exter Mines were d i s ­

m antled . A new l in e  was c o n s tru c te d  from th e  Lloyd Mine to  S ec . 6 S h a f t .

The tra n sm iss io n  l in e  from th e  Dead R iv er Power P la n t to  th e  Maas 

S u b s ta tio n  was n e a r ly  com pleted . T his i s  a  s in g le  c i r d u i t ,  th r e e  p h ase ,
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15,000 v o l t  l in e  on 30 to  40 f t ,  cedar p o le s ,  w ith  s tran d e d  guard  w ire  on 

bayonets and an iro n  te lep h o n e  l in e  on b ra c k e ts  below . No. 2 copper w ire 

i s  u sed . C o n trac ts  have been p laced  f o r  a l l  g e n e ra tin g  and tra n s fo rm e r 

equipment fo r  t h i s  developm ent.

New sw itch in g  ap p a ra tu s  has been o rdered  fo r  th e  Maas S u b s ta tio n  

to  enab le  us to  c a r ry  th e  in c re a se d  load  which has fo llow ed th e  expansion 

in  th e  Kegaunee d i s t r i c t .

An o rd e r has been p lac ed  fo r  outdoor s u b s ta t io n  to  be e re c te d  n ea r 

th e  C l i f f s  S h aft Mine. T h is w i l l  se rv e  th e  C l i f f s  S h a ft and Holmes Mines and 

was n e c e s s i ta te d  by th e  opening up o f  th e  Holmes M ine.

CROSBY MINE -  ELECTRICAL

The Crosby Mine was co m p le te ly  e l e c t r i f i e d  d u rin g  th e  y e a r .  The 

e l e o t r i c a l  equipment f o r  th e  Washing P la n t was a ls o  i n s t a l l e d .  T his in ­

s t a l l a t i o n ,  as  a  w hole, i s  very  c r e d i t a b le ,  hav ing  been designed  and in ­

s t a l l e d  a s  a  com plete system  a t  one t im e . C urren t i s  purchased  from th e  

G reat N orthern  Power Company under a  v e ry  s a t i s f a c to r y  c o n tra c t  and 

d e liv e re d  to  th e  mine a t  22,000 v o l t s ,  3 p h ase . An outdoor S u b s ta tio n  was 

e re c te d  on a  p o le  s t r u c tu r e ,  w ith  com plete l in g h tn in g  a r r e s t e r  and t r a n s ­

form er equipm ent, and from t h i s  c u r re n t i s  c a r r ie d  in to  th e  power house a t  

2 ,200 v o l t s .  In  th e  power house i s  lo c a te d  th e  s l a t e  sw itchboard  fo r  con­

t r o l l i n g  th e  v a rio u s  a p p a ra tu s . T his co n ta in s  10 fe e d e r  sw itc h e s , w ith  a l l  

n ecessa ry  m eters and o th e r  a p p a ra tu s .  Prom th e  Power House to  th e  F ash in g  

P la n t a  th re e  phase c i r c u i t  i s  c a r r ie d  on ced ar p o le s .  T his c i r c u i t  i s  

p ro te c te d  a t  each end by an  e l e c t r o l y t i c  l ig h tn in g  a r r e s t e r .

There a re  n in e  440 v o l t  m otors in  th e  F ash in g  P la n t ,  a l l  fu rn ish e d  

by th e  A llis-C h alm ers  Manfg. C o ., and each serv ed  by s e p a ra te  sw itch  and cab le  

so th a t  any tro u b le  on one w i l l  n o t a f f e c t  th e  o p e ra tio n  o f  th e  o th e r s .

In  th e  Power House a re  lo c a te d  two pumps f o r  su p p ly in g  w ater to  

th e  F ash ing  P la n t .  These a re  d r iv e n  by G eneral E l e c t r i c  m o to rs . The two 

underground pumps a re  a ls o  d r iv e n  by G eneral E l e c t r i c  m o to rs. C u rren t f o r
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underground haulage i s  fu rn ish e d  by a  100 K.T7. m o to r-g e n e ra to r s e t  fu rn ish e d  

by th e  General E l e c t r i c  Company. The h o is t  i s  d r iv e n  by a  75 H .P . General 

E le c t r i c  in d u c tio n  m otor w ith  p rim ary  c o n ta c to r  c o n tro l .

A d e t a i l  l i s t  o f  a l l  m otors i s  shown below .

CROSBY HIKE - ELECTRICAL

H oist G eneral E l e c t r i c In d u c tio n 75 H .P. 514 R.P.M

M otor-G enerator S e t ft »t Synchronous 125 t t 900 t t

P lunger Pump A llis -C h a lm ers In d u c tio n 50 ft 580 t t

C e n tr ifu g a l Pump ft f t t t 85 t t 1750 t t

U. G. P lunger Pump t t ft ft 50 f t 580 f t

'* C e n tr ifu g a l Pump ft ft ft 85 ft 1750 f t

Shop ft ft ft 5 f t 1200 ft

Conveyor ft ft f t 40 f t 580 ft

Apron Feeder ft ft ft 20 t t 575 t t

Large Screen ft ft ft 20 ft 575 t t

P ick in g  B e lt ft ft f t 5 t t 1130 f t

Chip Screen ft ft f t 3 t t 1130 t t

C rusher ft ft ft 20 ft 575 ft

Tables ft ft ft 20 ft 575 ft

25 f t .  Log Washer ft ft ft 20 f t 575 f t

18 f t .  " " ft ft f t

T o ta l ,
20

643
ft

H .P.
575 f t

REPUBLIC MIRE -  ELECTRICAL

A new e x c i te r  and a  T i r r i l l  v o lta g e  r e g u la to r  were i n s ta l l e d  in  

Eo. 5 Engine House.

A new 5 H .P. G eneral E l e c t r i c  motor was i n s t a l l e d  to  d r iv e  th e  

p ic k in g  b e l t  a t  Eo. 9 S h a f t .  The m otor fo rm erly  used  on E o. 6 h o i s t  was 

t r a n s f e r r e d  to  Ho. 9 S h a ft to  d r iv e  th e  to p  tram  p l a n t .

A 10 H .P. G eneral E le c t r i c  m otor was i n s t a l l e d  to  d r iv e  th e  sc reen

a t  th e  c ru sh e r  p la n t .
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REPUBLIC MIKE -  ELECTRICAL

A new th re e  phase  s tan d a rd  pump cab le  was p lac ed  in  Ho. 9 S h a f t .

A ll  o u ts id e  l in e s  were overhau led  and mine l ig h t in g  changed to

220 v o l t s .

S ev e ra l hundred pounds o f  copper w ire  and abou t s ix te e n  s e rv ic e  

tran sfo rm ers  were reco v ered  by i n t e l l i g e n t  changing o f  c i r c u i t s .

DEAD RIVER 7ATER POWER

O rders were p laced  fo r  n e a r ly  a l l  th e  m a te r ia l  and equipment fo r  

t h i s  developm ent.

Work on tra n sm is s io n  l in e  was s t a r t e d  and abou t 50^ o f  i t  com­

p le te d .

A camp was b u i l t  and ab o u t 20 men s t a r t e d  on p re lim in a ry  work 

th e  m iddle o f  December. W hile work on t h i s  p ro je c t  i s  a t  a  g re a t  d i s ­

advantage in  th e  w in te r  tim e , i t  i s  a d v isa b le  a s  i t  w i l l  h a s te n  i t s  com­

p le t io n  m a te r ia l ly .
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The fo llo w in g  a l t e r n a t in g  c u r re n t  m otors a r e  i n s t a l l e d  and 

o p e ra tin g  a s  needed:

ELECTRICAL DiEPARTMBNT (Cont’d)

INSTALLED
TO JAN. 1 , INSTALLED TAKEN OUT

CARP RIVER POWER HOUSE
A u x il ia r ie s  -  2 - 1 5  H .P . pump m otors
W ater Supply Pump

CLIFFS SHAFT MINE 
Shop
No. 8 C rusher
No. 5 C rushers -  2 -  25 H .P . m otors
Screens
Top Tram
Lower Tram
Underground Haulage Set 
H o ist
Underground P lunger Pump 

" C e n tr ifu g a l
Compressor

HARD ORE
Machine Shop

H ft

C arpen ter "

LAKE MINE
Underground Haulage Set
Surface D rainage Pumps -  2 -  30 HP m otors
Underground P lunger Pump

" C e n tr ifu g a l Pump
** Fan (From P resque I s le )

C rusher (From H.O.Machine Shop)

SALISBURY MINE 
H olst
Underground C e n tr ifu g a l Pump 
Compressor
Underground Fan (S en t to  Negaunee L ab .)

n  t»

Compressor C irc u la t in g  Pump

ATHENS MINE 
Cage H o ist 
Compressor

" C irc u la t in g  Pump
A u x ilia ry  Compressor ( f o r  h o is t  b rakes) 
Rock H o ist (From Mackinaw Shop)
S ink ing  Pump
Underground V e n ti la t in g  Fan 

MAAS MINE

1915

30 HP 
1

25
125

50
15
50
20

100
500
180
250

(From Chase Mine)

(S en t to  Lake fo r  c ru sh e r) 
(From R epublic Mine)

25

215
60
75

125

400
400
150

400
325

3
5

IN 1915 IN 1915

175 HP

40
25

7.I- ' a

25 
7-3 
7i

(C irc u la t in g  Pump 40
Turbine A u x i l ia r ie s  ( I n je c t io n 25

(E x c ite r 33
Underground Haulage Set 215

Shop 10
Underground C e n tr ifu g a l Pump 350

'• H o ist 50
" P lu n g e r Pump 320

Fwd., 4 ,252 HP 620

25 HP

{ 30)

TOTALS

31 HP

1,490

3 4 -

540

962-J-

773

1.043 
4 ,872 HP
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b r t .  fw d .,
HEGAUBEE MINE

Underground Haulage S et 
" I lg n e r"  H o ist S et 
Top Tram -  2 -  50 HP m otors
L aborato ry  C rusher (S en t to  G en 'l S to rehouse) 

** " (Prom S a lis b u ry  Mine)
A u x ilia ry  Compressor ( f o r  h o is t  b rakes) 
Underground P lunger Pumps -  2-300 HP m otors 

•* C e n tr ifu g a l Pump
” S u c tio n  Pumps -  2 - 15 " "

C ooling Tower Pump 
A ir Compressor 
Shop
Underground Sump Pump 

" H o ist
C rusher

INSTALLED 
TO JAB. 1 , 

1915

4,252  HP

INSTALLED TAKEN OUT 
El 1915 IB 1915 TOTALS

620 HP 30 HP 4 ,872 HP

215
350
100

3
600
350

30
5

325
15

5

SOUTH JACKSON CRUSHER PLANT 
H o lst 
Compressor 
C rusher

75
50

150

CHASE MINE
H oist (Sent to  M orris fo r  U .G.)
Compressor ( " *» C l i f f s  S h aft)
Top Tram ( " ** Lloyd fo r  c ru sh e r)
Underground P lunger Pump (S to red  a t  Lloyd) 
l a t e r  Supply Pump ( " " M orris)

DEXTER MINE
Underground C e n tr ifu g a l Pump (S en t to  F ran c is )

(S to red  a t  M orris)

LLOYD MINE
Skip H o ist 400
Cage " 400
Underground P lunger Pump (Sent to  M orris)
Top Tram -  2 - 2 5  H .P. m otors 50
C rusher (From Chase Mine)

MORRIS MINE
Skip H o ist 400
Cage " 400
Shop 25
U ater Supply Pump 40

" " *» 50
A ir Compressor ( In g e rso ll-R an d ) 250
Underground P lu n g er Pumps -  2 -  350 H*P. 700
L abo ra to ry  U rusher 3
Top Tram -  2 - 2 5  H ,P . m otors 50
Underground Haulage S e t 150
A ir Compressor (Nordberg) 325

** '* C irc u la t in g  Pump 5
^ in * e  H o ist (From Chase Mine)

" Pump ( " Lloyd " )

35
25

2,063

275

2 00
175

25
50

5

50
50
50

50

25
875

200
50

SEC. 6 SHAFT 
H o ist 200

2,648

200
fw d .. 9 ,773  HP 1 ,160 HP ( 688 ) 10,933 HP
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INSTALLED
TO JAN. 1 , INSTALLED TAKEN OUT

1915 DI 1915 HI 1915 TOTALS

9,773  HP 1,160 HP 688 HP 10,933 HP

40 
25 
33 

215 
25 

625 
25

988

150 
25

L aborato ry  C rusher ___ 5
180

FRANCIS MINE
Compressor 100
U .G .C en trifu g a l Pumps 2-50 HP (From D exter) 100
Underground Fan (From Gwinn Mine) 7

207
GWINN MINE

Skip H o ist 400
Cage " 400
Rock C rusher 25
Underground C e n tr ifu g a l Pump 400

" P lunger ” 350
Ore Tram -  2 -  37 HP m otors 74
Rock Tram 10
A u x ilia ry  Compressor ( f o r  h o is t  b rak es) 
Underground Fan (S en t to  F ran c is  Mine)

3
7

" Haulage Set 150
Shop 5

1,817
GARDNER MINE

H oist 400
S ink ing  Pump 35

435
MACKINAW MINE

H oist 400
Shop (S ent to  Athens Mine) 
S inking  Pump 35

25

Compressor 325
760

PRINCETON MINE NO. 1
H o ist 75
Underground Pumps -  2 -  50 HP m otors 100

175
PRINCETON MINE HO. 2

H o ist 200
Top Tram 50

250
STEPHENSON MINE

Underground P lunger Pump 250
" C e n tr ifu g a l Pump 275

525
T o ta ls ,  14 ,748 HP 1,522 HP (720HP) 16,270 HP

PIONEER FURNACE
750M oto r-g en era to r S e t (connected  to  system ) 750

GRAND TOTALS, 15 ,498 HP 1,522 HP 17,020 HP

b r t .  fw d .,
PRINCETON CENTRAL POWER PLANT

(C irc u la t in g  Pump
Turbine A u x i l ia r ie s  ( I n je c t io n  •* 

(E x c ite r
Underground Haulage Set 
Shop
Compressor 
B o ile r  Room Fan

AUSTIN MINE 
H o ist 
Top Tram

MECHANICAL DEPARTMENT
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ELECTRICAL DEPARTMENT (Cont’d)

The fo llo w in g  m otors a re  on hand, b u t a re  n o t in s t a l l e d :

M orris Mine (s to ra g e )
Underground Pump M otors 2 -  50 HP 100 H .P.
W ater Supply Pump Motor 5

General S to rhouse (S to rage)
Motor from Negaunee L ab o ra to ry  3

F ran c is  Mine (S to rag e )
Compressor C iro u l& tin g  Pump M otor 3

(Bought fo r  Mackinaw) _______
T o ta l 111 H .P.

M otors connected to  Dec. 31, 1915, 

" on bawd " " "

( in c lu d in g  Furnace) 17,020 H*P, 

(n o t in s t a l l e d )  111 "

GRAND TOTAL, 17,131 H .P.

N o te :-
New m otors i n s t a l l e d  d u rin g  1915, 802 H ,P.

M otors ta k e n  out and t r a n s f e r r e d  o r s to re d ,  720 H .P,

During th e  y ea r th e  p o le  l in e  from th e  M orris Mine to  th e  Chase 

Mine was d ism an tled . T h is  l i n e  was abou t 10,500 f t .  lo n g . A p o le  l in e  

was b u i l t  from th e  Lloyd Mine to  S ec . 6 S h a f t ,  th e  le n g th  b e ing  2 ,850 f t .

T o ta l m ile s  High T ension Three Phase L ine -  36.

*• " " " Wire - 216.

H number " " Towers - 377.

» m ile s  Three Phase P rim ary L ine - 2 8 i

f» n n n n Wire - 851

rt M P rim ary  P o le  L ine - 24£

MECHANICAL DEPARTMENT



AU TRAIN RYURO—ET.EflTRTO PLANT

The Au T ra in  H y d ro -E lec tric  P la n t o p e ra ted  th roughou t th e  year 

w ith o u t se r io u s  tro u b le  and w ith  th e  u su a l e f f ic ie n c y .  The p la n t  was id le  

80 f hours d u rin g  the  y e a r , th e  g r e a te r  p a r t  b e in g  due to  l i n e  t r o u b le ,  but 

some o f i t  b e in g  due to  P aper M ill  n o t ta k in g  any c u r r e n t .

The on ly  change o f  consequence made a t  t h i s  p la n t  was a  power 

fa c to r  connection  which was made in  June in  o rd e r  to  r e l ie v e  th e  machines 

a t  th e  Paper M il l .  T his change, w h ile  i t  caused a  doub ling  o f  l in e  

lo s s e s ,  undoubtedly  saved th e  a p p a ra tu s  a t  th e  P aper M ill from d i s a s t e r .

The re co rd  fo r  th e  y ea r i s  a s  fo llo w s : -

T o ta l c u r re n t  g en e ra ted  a t  sw itch b o ard , 3 ,844 ,000  K,W*H.

" " d e l iv e re d  a t  P aper M ill sw itch b o ard , 3 453 300 "

" " l o s t  in  t ra n sm is s io n , 390,700 * 10.2$

C urren t so ld  -  3 ,453 ,300  K,W.H. $ 17 ,842 ,00

O perating  expense, m aintenance & ta x e s , $5 ,058.89 
D e p re c ia tio n , 10 .359.90

15.418.79
Net g a in ,  1  2 ,423 .21  = 2 ,2 $

P la n t  account n o t charged o f f ,  (Deo. 31 , 1915} $ 107,327,37

The p la n t  ra n  l i g h t  a  t o t a l  o f  66 d ay s; 50 Sundays and 16 o th e r  

days, on which th e  P ap er M ill d id  n o t tak e  a l l  th e  c u r re n t th e  Au T ra in  

P la n t could  have fu rn is h e d .

Output l o s t  on Sundays, 506,450 K ,¥,H .

•* » n accoun t o f  P aper M il l ,  109,950 "

" n n n » l in e  t r o u b le .  11.000 **

T o ta l ,  627,400 E,W.H.

By d ed u c tin g  11,000 K ,y ,H ., th e  lo s s  due to  l in e  t r o u b le ,  from 

627,400 K,W,H,, we have 616,400 K,W.H., which i s  th e  a d d i t io n a l  o u tp u t 

th e  p la n t  could have shown had i t  o p e ra ted  a t  c a p a c ity  a l l  th e  tim e when 

no t ro u b le  p rev en ted .

500
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AU TRAP? HYDRO-ELECTRIC PLANT (Oont'd)

SUMMARY OP OPERATIONS -  1915.

Month
K. ’7. H. 
Generated

K. 7 . H.
Sold

T ransm ission
Loss

C ost p e r  E. W. H. 
( I n c l .  D eprec ia tion}

January 105,800 98,200 7,600 = 7 .1  fa $.0068254

February 115,000 108 500 6 500 5 .6 .0065507

March 144 700 131 900 12 800 8.8 .0063341

A p ril 406 000 382 500 23 500 5.8 .0039974

May 467 400 432 400 35 000 7 .4 .0038924

June 438 000 384 800 53 200 12.1 .0040031

Ju ly 336 400 298 900 37 500 11.1 .0042429

August 361 700 319 800 41 900 11 .5 .0043137

September 291 900 256 800 35 100 12.0 .0046158

October 400 800 353 700 47 100 11.7 .0041970

November 419 700 368 100 51 600 12.2 .0041304

December 356 600 317 700 38 900 10.9 .0050413

T o ta ls , 3 ,844 ,000 3,453 ,300 390,700 10.2 $.0044649

CARP RIVER HYDRO-ELECTRIC PLANT 

SUMMARY OP OPERATING CONDITIONS

Month Ja n . Peb. Mar. A p ril  May June J u ly  Aug. S e p t. O c t. Hot . Dec.

P r e c ip i ta t io n  1 .45 1 .4 4  0.29 1.88 4 .48  5.97 2 .80  3 .30  7 .27 3 .76  4 .2 4  1 .53 

T o ta l p r e c ip i ta t io n  fo r  1915 (Ishpem ing) -  38.41 in c h e s .

Average M arquette re co rd s  -  46 y ea rs  -  32 .8  "

D rainage a re a  above In tak e  Dam -  66.66 s q .  m i.

Cubic f e e t  P r e c ip i t a t io n  in  1915 - 5 ,941 ,785 ,600

K. 7 . H rs. g en e ra ted  a t  Carp R iv e r P la n t in  1915 - 17,470,300

Cubic fe e t  w a te r u t i l i s e d  (90 cu . f t .  = 1 K.W.H.) - 1 ,572 ,327 ,000

It "  ** in  s to ra g e  b a s in  Jan  1 s t ,  1915 - 69,842,000

»t " " " "  " Dec. 3 1 s t ,  n - 410,402,400

* » • * • » "  * J a n . 1 s t ,  1916 in  
excess o f  th a t  in  s to ra g e  J a n . 1,1915 -  340,560,400

»l *♦ rt w asted o ver In tak e  Dam in  1915 - 48 ,410,000

T o ta l r u n -o f f  fo r  th e  y ea r 1915 
R un-off p e r  sq . m ile  o f  d ra in ag e  a re a

- 1 ,961 ,297 ,400
29,422,403
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CARP RIVER HYDRO-ELECTRIC SYSTEM (Cont'd)

During th e  y ea r 1915 th e  d ra in ag e  a r e a  produced a  ru n -o f f  o f  

1 ,961 ,297 ,400  cub ic  f e e t  o f  w ater w ith  a  p r e c ip i ta t io n  o f  38,41 in c h e s , 

2 ^  o f  t h i s  being  w asted over in ta k e  dam and th e  rem ainder u t i l i z e d  fo r  

producing  power. About 4,j o f  th e  power produced was made by w ater in  

s to ra g e  January  1 s t .  About 20;$ o f  th e  t o t a l  power produced d u rin g  th e  

year was made by steam , th e  g r e a te r  p a r t  o f  t h i s  b e in g  g en e ra te d  in  th e  

f i r s t  fo u r m onths. The o p e ra tio n  o f  th e  steam  p la n ts  was n e c e s s i ta te d  

by th e  sm all amount o f  w a te r in  s to ra g e .

CARP RIVER HYDRO-ELECTRIC PLANT & STEAM-ELECTRIC PLANTS

SUMMARY OF OPERATIONS -  1915

Cost P er
_____________g , 7 . H. GENERATED______________  Used by T ransm ission  K.W.H. IT. U. H.

Month Carp Maas P rin c e to n  T o ta l A u x i l ia r ie s  Losses Sold  ( In c l.D e p r .)

Jan  • 751,,800 598,375 392,400 1.,742,,575 90,780 10. 15$ 1,,484,,419 #.00888

Feb. 616 800 600 900 458 250 1 675 950 106 635 7 .5 1 451 599 .00879

March 719 000 544 650 386 600 1 650 250 92 285 10.8 1 389 035 .00855

A p ril 1,,381 000 69 375 193 000 1 643 375 31 835 11.3 1 429 461 .00825

May 1 797 200 0 0 1 797 200 7 000 10.9 1 594 348 .00414

June 1 623 900 0 0 1 623 900 5 445 11.5 1 432 592 .00396

Ju ly 1 763 400 0 0 1 763 400 5 165 13 .4 1 522 326 .00403

Aug. 1 971 100 2 000 24 900 1 998 000 8 340 12.9 1 732 938 .00387

S ep t. 1 243 500 389 675 352 250 1 985 425 60 311 11.2 1 709 147 .00764

O ct. 1 568 800 122 075 218 200 1 909 075 44 154 9 .8 1 681 961 .00607

Nov. 1 955 800 0 22 100 1 977 900 8 470 13.1 1 711 661 .00538

Dec. 2 078 000 0 0 2 078 000 6 020 11.6 1 831 200 .00315

T o ta ls 17 .470,,300 2 ,327,050 2,047 ,700 21,,845,,050 466,440 11.2 18 ,970 ,687 #.00592

N o te :-
Cost fo r  A p ril  i s  h ig h  on account o f se tt le m e n t o f  Hemmila P erso n a l 

In ju ry  Case.
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CCMPARATI75 TABLES

CUBIC

YEAR

TONS
COAL

BURNED

TONS ORE 
& ROCK 

HOISTED
CU. FT. 

AIR USED

FT. AIR
PER TON 
HOISTED

GALLONS 
OF WATER 
PUMPED

CLIFFS SHAFT MINE

1902 9,381 278,756 401,970,520 1,442 377,910,450

1903 8 150 268 568 322 753 874 1 200 374 292 985

1904 6 287 169 651 191 094 862 1 127 372 046 285

1905 7 421 204 645 271 587 404 1 355 353 087 800

1906 9 204 272 735 451 440 636 1 794

1907 8 880 302 924 692 018 970 2 239 242 599 222

1908 7 991 228 886 541 729 740 2 367 240 000 000

1909 7 328 242 573 680 932 960 2 796 166 079 249

1910 8 895 252 793 904 379 312 3 577 156 948 550

1911 8 095 246 334 898 424 112 3 647 165 101 640

1912 8 047 276 211 810 020 228 2 932 218 555 480

1913 8 027 295 105 833 987 419 2 826 276 582 240

1914 7 496 316 986 1 054 320 348 3 326 281 392 090

1915 5 181 347 955 889 280 382 2 555 283 489 900

SALISBURY MINE

1902 3,800 175,782 191,100,362 1,090 71,962,803

1903 4 167 194 781 264 830 023 1 360 88 636 312

1904 3 540 159 878 216 911 720 1 358 77 897 201

1905 3 750 154 017 219 765 211 1 423 76 346 425

1906 3 909 152 034 219 345 241 1 461 77 100 543

1907 3 892 139 986 215 971 327 1 551 86 056 044

1908 3 606 116 724 218 591 828 1 895 66 957 839

1909 3 537 99 140 218 841 412 2 228 61 699 506

1910 3 308 113 574 162 828 098 1 433 63 430 079

1911 3 158 111 272 148 067 843 1 330 61 654 458

1912 2 788 118 635 154 493 210 1 301 55 855 799

1913 848 125 178 120 039 019 958 51 358 400

1914 583 97 318 94 530 000 971 56 786 400

1915 522 27 150 134 776 200 . . . . . . 53 503 200
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CCHPARATIVE TABLES

CUBIC

YEAR

TONS
COAL

3URN3D

TONS ORE 
& ROCK 

HOISTED
CU. FT. 

AIR USED

FT. AIR
PER TON 
HOISTED

GALLONS 
OP WATER 
PUMPED

LAKE MINE

1900 8,218 510,132 376,482,932 740

1901 9 117 472 730 393 632 563 840 62,998,188

1902 8 400 470 728 440 196 332 952 64 188 597

1903 8 502 468 277 441 329 198 993 70 848 359

1904 6 983 281 399 355 084 057 1,368 78 662 195

1905 10 346 505 321 885 737 363 1 753 77 492 105

1906 11 072 559 877 784 511 853 1 247 80 626 208

1907 10 934 549 449 773 662 287 1 410 90 105 988

1908 9 222 357 628 575 642 546 1 671 76 896 881

1909 9 640 381 060 826 433 227 2 245 81 268 184

1910 9 892 559 438 820 568 713 1 466 85 118 000

1911 7 558 309 519 583 930 820 1 886 93 643 210

1912 7 824 329 344 656 627 987 1 993 109 576 544

1913 8 059 473 848 962 459 483 2 031 95 007 553

1914 5 733 324 251 596 066 577 1 838 45 925 949

1915 6 019 359 185 586 965 354 1 634 96 375 565

H. 0 . £3  HEAT DIG PLAIT T

ISIS  729

1914 810

1915 885

MECHANICAL DEPARTMENT
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COMPARATIVE TABLES

CUBIC
TONS TONS ORE ET. AIR GALLONS
COAL & ROCK CU. FT. PER TON OF WATER

YEAR BURNED HOISTED AIR USED HOISTED PUMPED

NEGAUNEE MINE

1904 8,182 166,781 233,721,669 1,401 476,056,512

1905 7 386 245 422 211 667 755 861 345 967 009

1906 10 465 258 354 235 730 810 921

1907 11 216 315 069 250 046 615 795 707 070 097

1908 10 294 300 007 210 799 982 696 638 488 540

1909 9 088 316 072 263 322 702 911 623 789 512

1910 7 913 364 111 361 923 373 993 610 209 058

1911 7 805 368 352 599 630 043 1 627 634 100 040

1912 8 003 298 308 825 468 516 2 767 696 210 397

1913 7 647 368 956 741 224 169 2 008 789 153 091

1914 5 269 337 792 613 144 000 1 798 34| 28^ S M

1915 1 703 404 020 363 242 060 933

MAAS MW.

1905 4,066 — 139,268,772 — 311,792,458

1906 4 170 260 733 698

1907 5 861 29,690 — 337 084 264

1908 6 671 83 075 — 242 151 139

1909 6 494 141 510 291 338 833 2,095 231 101 590

1910 8 219 196 052 541 169 843 2 760 209 688 862

non i AAA 2>AA A7Q

1912 6 502 55 603 355 459 673 ---------------------------------

1913 8 903 287 784 915 881 473 3 182

1914 6 819 213 423 720 319 949 — k 33§ T $ ? >

1915 4 325 85 150 486 626 678 •  - --- 190 534 750
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COMPARATIVE TABT.P.R

TONS CUBIC
TONS ORE & 5T» AIR GALLONS
COAL ROCK CU. FT. PER TON OP WATER

YEAR BURNED HOISTED AIR USED HOISTED PUMPED

AUSTIN MINE

1905 1,867 61,878 51,808,300 837

1906 — 165 445 56 931 414 374

1907 3 863 194 571 58 452 975 300

1908 204 769

1909 — 186 064 181 915 343 985

1910 — 69 500 33 411 030 480 —

1911 — 145 360 128 013 967 880

1912 — 121 191 153 118 878 1,263

1913 AQA

1914 (Mine id le  e n t i r e  ;year)

1915 ft rt >» rt

PRINCETON MINE

1909 3,104 143,620 181,915,352 1,265 144,540,000

1910 2 582 126 047 226 054 113 1 793 138 556 000

1911 570 100 150 171 032 509 1 707

1912 184 22 639 48 083 876 2 123 107 537 270

1913 467 74 297 — 108 366 555

1914 64 772 — 99 939 295

1915 87 2 833 — 94 629 250

STEPHENSON MINE

1909 2,396 140,683 181,915,347 1,313 191,342,376

1910 2 867 217 096 294 935 118 1 358 383 590 401

1911 4 182 239 991 384 041 898 1 600 625 253 183

1912 4 856 241 931 460 478 796 1 903 886 471 232

1913 3 420 283 146 — 1 028 287 849

1914 2 281 238 739 — 772 327 870

1915 2 220 230 575 mm — —— 763 683 450
+ 4 395
234 970

MSGTIATTTHAT. TVSrPiT?'mjT!TM*P
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COMPARATIVE TABLES

CUBIC
TOUS TONS ORE FT. AIR GALLONS
COAL & ROCK CU. ST. PER TON OP WATER

YEAR BURNED HOISTED AIR USED HOISTED PIMPED

GWINN MINE

1909 2 02? A f̂t AAJ>

la in n f i

1911 3 400 2 548

%J\J S if (J\J

136 216 025 -  - —

1912 ( I d le e n t i r e  year)

1913 1 583 14 376 — —

1914 1 400 95 510 — 90,245 ,720

1915 807 151 474 — 131 676 720

PRINCETON PUMPING STATION

1909 598 137,037,480

1910 545 142 284 450

1911 497 153 854 205

1912 569 158 661 990

1913 633 172 438 180

1914 675 184 799 040

1915 794 202 554 240

PRINCETON CENTRAL POWER PLANT
( o u tp u t)

1909 4,630 606,384,494

1910 6 101 697 710 181

1911 7 493 819 304 399

1912 4 104 661 681 550

1913 2 360

1914 5 900

1915 7 092
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CCE1PARATI7E TABLES

YEAR

TONS
COAL

BURNED

TONS ORE 
& ROCK 

HOISTED

1909 1,735 119,410

1910 2 157 204 588

1911 1 493 80 976

1912 1 515 116 818

1913 3 305 207 728

1914
(10 mo.)  
2 151 % al i {

1915 250 —

CU3IC 
FT. AIR

CU. FT. PER TON
AIR USED HOISTED

CROSBY MINE

IMPERIAL MINE

1909 2,592 82,135

1910 3 665 137 527

1911 2 744 102 831

1912

1913

1914

1915

1911 — 88,792

1912 — 181 544

1913 726 209 667

1914 615 242 476

1915 533 298 816

1911 — 3,575

1912 — 5 433

1913 250 50 9 36

1914 138 79 222

1915
(7 months)

80 36 154

(Mine id le  e n t i r e  year)

MORRIS
LLOYD
1/ MINS ( Inc ludes

655 119 OOO 2 701 

722 622 750 2 418 

CHASE MINE

202,237,750 2,552

51 347 250 --------

MECHANICAL DEPARTMENT.

GALLONS 
OF WATER 
PUMPED

S ec. 6 S h a ft)

363 889 057 

322 295 660

54,206,045 

34 832 000



CCMPA3ATI73 TA3LES

CUBIC
TONS T0N3 ORE FT. AIR
COAL & ROCK CU. FT. PER TON

YEAR BURNED HOISTED AIR USED HOISTED

1912 381

SOUTH JACKSON MINE & CRUSHER PLANT 

42,790 ------------------

1913 483 1 940 -----------------

1914 0 15 281 ------------------

1915 0 56 026 -----------------

1914 303

GARDNER & MACKINAW MINES 

---------  221,355,000 --------

1915

1914 231

( I d le  e n t i r e  y ear)

ATHENS MINE 
(7 months]

7 ,404  120,048,750

1915 385 21 245 242 196 750 —

1914

REPUBLIC MIKE
(8 months)

5 ,834 166,663 -----------------

1915 7 353 244 697 1 ,711 ,333 ,000 6,993

1915 603

FRANCIS MINE

GALLONS 
OP WATER 

PUMPED

K o te :-
C l i f f a  S h a ft Mine -  Steam pump o p era ted  in  J a n . ,  Peb. & M arch. E le c t r i c  

d r iv e n  com pressor s t a r t e d  up September 2 0 th .

S a lisb u ry  Mine 

Negaunee Mine

Maas Mine

-  M ining resumed in  September*

-  Steam pumps o p e ra ted  in  March & A p r i l .  #2 B o ile r  P la n t 
sh u t down A p ril  9 th .  S ta r te d  h o is t in g  n ig h t s h i f t  in  Aug.

-  H o is tin g  s t a r t e d  from 3 rd  le v e l  winze Peb. 1 5 th . M ining 
resumed in  S e p t. In c rea sed  flow  o f  w a te r Ju ly  3 rd .

Stephenson Mine -  Steam pumps o p era ted  from March 7 th  to  A p ril  1 2 th . 

P rin*  C. P . P la n t -  Compressor changed to  steam  d r iv e  June 1 s t .

Crosby Mine -  Ho m ining work c a r r ie d  on. Washing P la n t  b u i l t .

M orris-L loyd  Mine -  F urn ished  a i r  to  C l i f f s  S h a ft Mine u n t i l  S ep t. 2 0 th . 

Cha.se Mine -  Shut down and abandoned in  J u ly .

F ran c is  Mine -  Resumed s in k in g  o p e ra tio n s  in  March.

MECHANICAL DEPARTMENT.
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AH1TUAL REPORT
(1915)

OP THE

SAFETY DEPARTmiT.

************

The safety Department of the Company had the same organization 

in 1915 as in 1914 and its work was conducted throughout the year along the 

same procedure as has been outlined in the annual reports for previous years. 

A  resume' of the work for the oast year indicates marked progress in main­

taining safety devices in and about the mines and a gradual development of a 

more favorable disposition on the part of employes in general towards the 

safety efforts of the company. It is characteristic of many workmen to look 

upon any movement to better their working conditions as an innovation that 

may hide an ulterior motive, but as time passes without any advantage being 

gained to the employer and efforts are still being put forth to cake the move­

ment a success, the confidence of the workmen is gradually won and their co­

operation is assured. The attainment of ideal safety conditions accompanied 

by the occurrence of very few personal injuries depends chiefly upon the sym­

pathetic and active support of all employes, and the general policy of the 

Company in its safety work has been planned with this object in view. Dur­

ing the past five years there has been an improvement in the deportment of 

our employes, which is due entirely to the enforcement of the rules and re­

gulations for the prevention of accidents. Violations of rules and disre­

gard for the instructions of foremen are becoming less frequent. Safety 

first is a slogan that is permeating the atmosphere of our mines and bids 

fair to grow stronger in favor of our workmen with the lessening of fatal 

and serious accidents that have already been evident and should be still 

more apparent as time passes by.

Line Rescue Work.

The year 1915 passed without a call being made for the mine rescue 

equipment from our mines or those of outside mining companies. However,
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shortly after the first of the year, the Calumet & Hecla Company sent in an 

urgent call for fire apparatus. We were in a position to grant the request, 

which proved to be of inestimable value to them as they had a very serious 

fire in one of their mines and were without adequate fire equipment. This 

is but an illustration demonstrating how important an up-to-date mine rescue 

equipment is and the absolute necessity of having it ready always in first 

class condition.

The danger of fire in our mines has been greatly reduced by the 

elimination of candles for lighting purposes. Underground workmen have to 

provide their carbide lamps and consequently there is no light left after 

shift as was formerly when candles were used. The second cause of mine fires 

has been due to defective electric wiring but the electrician of each mine 

has inspected the entire wiring under his care and has made it conform as 

closely as possible to the National Uniform Code. All danger of underground 

fire is by no means a past possibility, so long as combustible material, 

such as dry lagging, waste and oils must be taken underground and there are 

open lights, men smoking and electric wiring, there will be ever present the 

possibility of fire and hence the importance of maintaining mine rescue 

apparatus and men trained to use them.

Rescue Equipment.

The major portion of our equipment was purchased in 1914 and that 

which was in use prior to last year was sent to the factory and overhauled; 

hence there were few new parts needed last year and comparatively few repairs 

were made to pieces that easily become out of adjustment. In table I, which 

follows, is given a list of the new parts, repairs and supplies purchased the 

past year. Of the total, §217.12, about one fifth, §47.80, was spent in the 

purchase of new parts and repairs and the balance is the amount spent for the 

purchase of potash cartridges and oxygen, supplies used in practice work. In 

1914 we spent §485.00 purchasing similar supplies and §116'.10 on repairs, ex­

clusive of new equipment and exchange of old.

In order to comply with an inter-state railroad rule, large oxygen 

cylinders have to be equipped with a fusible air valve as a safety precaution.
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Our tanks have been equipped with this device but it has caused considerable 

inconvenience and loss of oxygen as the safety valves first turned out by the 

Draeger Oxygen Apparatus Company did not stand the pressure of the confined 

oxygen but the company has assured us that the difficulty has been overcome 

and the valves now being supplied are guaranteed to be satisfactory.

It is a rule that a canary bird must be kept at each mine for the 

purpose of detecting the presence of deadly gases, especially when there is a 

mine fire. Birds were obtained two years ago but several of them have died, 

probably on account of draft exposure. The canary songster is an important 

bird and due to the war local dealers have none for sale, ,/e expect to suc­

ceed in obtaining a sufficient number for our present equipment through a 

dealer at Calumet.

Table I.

Helmet Supplies and Repairs.

100 potash cartridges «ipl00 • 00

55 Batteries 13.20

14 Refills of oxygen cylinders 56.12

3 Repairs to reducing valves 15.00

10 Diaphram gaskets 2.50

4 Rubber parts for pulmotor 17.20

2 Litre bags 1.50

4 Rubber tubes 1.00

1 Set pump packing 2.00

1 Flexible bye-pass tube 5.00

1 Moisture trap 2.50

1 Safety disc .50

6 Screens for injector nozzle .60

Total, #217.12

Resoue Training.

Three to five men were trained monthly to use the rescue apparatus 

at each operative mine. Training was carried on in the smoke rooms and in 

the mines. Smoke rooms, which were recommended by the Central safety committee, 

have been provided in all the districts but as yet they have not been comple­

ted so as to provide proper places for practice work. The safety inspector will 

submit a report to the Central Safety Committee embodying such recommendations 

as are necessary to make these buildings adaptable for this work. The reduc­

tion in forces last year resulted in changes in the personnel of many of the
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rescue teams as well as the first aid teams, but so far as possible the mining 

captains retained our most valuable men.

The mouth breathing attachment, which replaces the helmet, is being 

used more now than when first introduced and it will not be long ere its use 

will be accepted by all of our rescue men. Ho serious defect in the mechan­

ism of any apparatus was discovered and whenever a wearer was found who claimed 

his machine was not working satisfactorily, the trouble was found to be in 

not having it adjusted properly or else the man was not complying with the 

rules necessary for the proper use of this apparatus.

The apparatus has been kept in the best condition possible under 

the supervision of Lr. Williams. The writer has made periodic inspections 

of the several stations, either in company with Hr. Williams or alone, and 

the entire equipment has always been found fit for immediate use. The re­

ducing valve of the apparatus is apt to become defective without warning, 

but extra valves are kept in stock and it is but the work of a few minutes 

to make an exchange. A thorough test of the entire equipment of each station 

is determined monthly and a report of the same is filed in the office of this 

department. Hr. Williams makes it a special part 0f His work to watch with 

keeness the men who he is training, for knowing as he does that the appara­

tus is in safe working order, any abnormal symptoms on their part may proba­

bly indicate a physical weakness that would disqualify them for this work.

Hr. C. S. Stevenson and the writer are agreed in their opinions that Mr. 

Williams by constant and diligent application during the past three years 

has qualified himself to handle our mine rescue apparatus and the training of 

our men so that in time of a fire we should be able to cope with it success­

fully.

First Aid to the Injured.

Actual work.

It is not even yet possible to determine accurately the exact 

figures as to how many of our injured failed to receive first aid treatment 

before leaving a mine for home or hospital. From the description of an inr
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jury it is not always safe to classify the injury as one that may or nay not 

have required the aid of a first aid nan. Then, too, it happens very fre­

quently that a worlonan will receive a slight injury and continue working 

throughout the shift and retrain home the following day, which means that an 

accident report must be recorded. The number of injuries that failed to be 

treated by first aid men last year were very few indeed,and we have no record 

nor have we heard of a single case where a serious accident was not given 

proper treatment. There were reported 26 less accidents in 1915 than in 1914 

and our accident reports show khadt 45 more first aid treatments in 1915 than 

in 1914. Of 427 accidents last year, 236 were reported receiving necessary 

first aid help. An examination of the causes of accidents shows very clearly 

that there are many accidents occurring that our first aid men cannot be ex­

pected to aid, for instance; 37 cases of straining or wrenching, 27 cases of 

falls, which usually causes no external injury, and 11 cases of poison or 

infection, which usually developed slowly after workmen have failed to take 

proper care of a slight injury. It is a common practice now to send for a 

first aid man as soon as there is a rumor that a workman has been injured 

and in fact injured workmen themselves ask for their aid before leaving the 

mine. That first aid to the injured is worth the money spent in keeping a 

trainer and instructing workmen is proven by citing some of the work that 

was rendered last year. Space does not permit recording more than is warran­

ted to prove this statement.

More cases of complete or partial suffocation by powder fumes 

occurred in 1915 than in any year since the safety department was organized. 

An explanation for this may be found in the fact that several mines had 

extraordinary construction in progress and also to the introduction of dyna- 1 

mite by the manufacturers, which probably resulted in making more fumes than 

is considered permissible. This probability is discussed later on in this 

report, in the Lake Mine a rock raise was put up from the third level to 

surface and in the Salisbury Mine a long drift to the new ore body was com­

pleted. In each of these places the rock was extremely hard, demanding
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heavy charges of dynamite to break. As there was urgent demand for pro­

gress workmen took chances that they would not have taken if they were mining 

ore. One life was lost and quite a few workmen on different occasions were

taken from the mine in a helpless condition. With one exception artificial

respiration was used successfully by first aid men. To illustrate the impor­

tance of this feature of our v/ork one case will be given. Three miners went

to work in the Salisbury drift on the night shift, beginning at 11 o'clock.

The miners on leaving the drift on the close of the afternoon shift had blas­

ted. The night crew started to work and very shortly one of them felt him­

self becoming weak. He told his fellow workmen of his condition and they 

started to take him towards the shaft. The man became entirely unconscious 

and the other tv/o workmen began to feel the effects of the gas and with much 

difficulty succeeded in getting him to fresh air. They were, hov/ever, un­

able to take him out to the shaft and one of the two rescuers crawled out to 

the shaft station and sent the alarm to surface. Surface employes entered 

the mine and recovered the three men and in a short time with the aid of 

oxygen and by artifical respiration revived them before a physician had 

reached the mine. Miners employed at the Cliffs shaft and the Korris-

Lloyd Lines have been knocked out by gases from time to time but they have 

been taken in charge by first aid men, compelled to inhale fresh oxygen and 

were sent home with instructions as to their diet and proper care.

Mine Name Occupation Mature of Injury

Cliffs Shaft John Salson Trammer Compound comminuted fracture 

left thigh, simple fracture both 

bones left leg and contusions of 

left hip and back.

Cliffs Shaft Oscar Huhtala Miner Multiple scalp wounds, multiple 

contusions and concussion of brain.

Gwinn Peter saurdi Miner Burn of right hand and upper part 

of face.

Gwinn Chas. Aho Trammer Broken left collar bone.

Lake William Thomas Coal Trammer Fracture of left fibula.

Lake Ed King Fireman Compound comminuted fracture of 

first and second fingers, right hand 

with severing of extensive tendons.
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Mine Eame Occupation Nature of Injury

Lake Victor Jackson Liner Blasted face, eyes, arms, neck 

and thigh, with particles of dirt.

Lake Robert Wilcox Liner Dislocation of left shoulder.

Lorris-Lloyd Leo Zoppetti Trammer Compound fracture of second finger, 

left hand.

Lorris-Lloyd Arthur Lackie Trammer Burns of face and eye.

Lorris-Lloyd John valimaa Liner Broken upper arm.

Maas Matt Ado Liner Bruised and cut about mouth, teeth 

loosened and bruised over right kid­

ney.

Laas Andrew Peterson Surface La­

borer

Deep electric burn of right thumb 

and abrasion of lobe of left ear.

Negaunee TJta. Pennanen Liner Left index finger nearly amputated 

at first Joint.

Negaunee Edwin Anderson Surface La­

borer

Lacerated wound on right eye about 

three inches in length.

Hegaunee Angelo sartori Liner Laceration of nose, left side, two 

inches long through to nasal cavity. 

Nasal cartilage completely torn loos

Republic Jule Van Decastile Filler Contusion of right foot with frac­

ture of little toe.

Republic Alphonse Tindercans Pufferman End of middle finger, left hand, 

pinched off at middle of nail. Nail 

all gone.

Salisbury J. H. Dunstan Captain Fracture of collar bone.

Stephenson Andrew Felezetti Liner Fracture tibia and fibula both legs.

Stephenson Srmon Kocenti Top Lander Fracture of left thigh and fracture 

of 5th and 6th ribs, left side.

Stephenson Fred Nault Liner Fracture of left lower leg.

First Aid. Equipment.

To maintain a sufficient supply of first aid material where it will he 

available when needed is a problem because of the habit common to many men to 

appropriate for personal property anything tangible, providing it be not too 

bulky and there is no danger of being detected in the act. As we have endeavored 

to provide such material as has been recommended by the Central safety Committee 

it has been found necessary to make a very limited distribution and this only
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under lock and- key or in the possession of trusted employes. As all tinder- 

ground employes must enter the dry-house before leaving the mine, a Red 

Cross first aid cabinet is kept in the ambulance room and most of the dry 

keepers are now qualified to treat injuries. An effort was made by a com­

mittee, appointed by the Central safety Committee, to procure a box for 

shift bosses to carry on their person but nothing suitable could be found. 

Metal first aid packages are given to shift bosses and such other first aid 

men whose work requires them to cover territory where they are apt to come 

in contact with fellow workmen. Leather finger cots are in great demand, 

as there are very many minor finger injuries which can be protected by wear­

ing then. One or two cases of prevention of infection, such as we have 

suffered in the past, will more than pay for all the finger cots that we 

have bought. A  small bottle of iodine is now supplied as a part of each 

first aid k i t .  It is made in the company's laboratories and is used to 

dress wounds to prevent infection.

Is lias been the aim of this department to furnish first aid supplies 

wherever there is a liability of a personal injury in the mining department, 

and to this end small quantities of roller bandages, adhesive tape, spirits 

of ammonia, etc. have been given to shop foremen, drill foremen and the men 

in charge of construction work in new territory, such as water power, shaft 

sinking, etc.

First Aid Training.

Six first aid teams completed the regular course as outlined by 

the Bureau of Mines and the American Red Cross and a demonstration was held 

before the local officers of the Company. Twenty-three men received first 

aid certificates and souvenir watch fobs, making a total of 105 men who have 

completed the work to date.

Mine new teams were organized and are well advanced in training.

Lew mines like the Athens, Francis and Angeline give employment to few men 

and it would interfere very seriously with mining operations if a full quota 

were taken to compose a team. It is the custom at these mines to train at



least two men and. always with, the object of training them when it will not 

delay or interfere with their usual occupation.

Representatives of the U. S. Bureau of Mines were in Ishpeming 

several times during the year and inspected our training. They rendered 

such assistance as they had to offer in showing new methods which have been 

adopted by the Bureau. In this connection it is worthy to note that while 

the Bureau no longer keeps the pulmotor for resuscitating an unconscious per­

son it nevertheless has a lungmotor as a part of the equipment with the car 

that has been designated for the Lake superior district, although it is not 

kept here all the time, i.'o definite conclusion has been reached by first aid 

eaqperts as to rejecting or accepting a mechanical appliance for reviving vic­

tims of gas, drowning and electric shock.

It was decided that the Company should.be represented in the second 

Annual First Aid Contest under the auspices of the Lake Superior lining Insti­

tute, which was held in Ironwood on Labor Day. A  Company contest in which 

picked teams took part was held on the lawn, west of the Engineering building, 

July 22nd. special training had been given all these teams for several weeks 

before the contest and the spirit of rivalry exhibited was very keen but friend­

ly. The judges were local physicians and teams representing the Negaunee and 

Lorris-Lloyd Mines won first and second places. It was decided that partici­

pants, having the highest individual markings, should be selected to form the 

two teams to represent the Company in the contest at Ironwood. After the 

selection of the personnel of the two teams had been decided upon every effort 

possible was made training them for the final contest. Mr. c. S. Stevenson 

assisted Mr. Williams in this work and spared neither time nor labor in his 

usual characteristic way to produce winning teams. Our boys looked forward 

to making a very creditable showing but they were doomed to disappointment.

The method of artificial respiration used by us was not approved by the head 

judge and as the full penalty was permitted to stand in every instance where 

our men used this so-called Howard method, it put them out of the running and 

they returned home with their trainer very much chagrined and sadly disappoin­
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ted. They were greatly encouraged and took a more philosophic view of the 

affair later on when informed that the Agent of the Company was satisfied 

so long as they had had a good time otherwise.

Table II.

First Aid Supplies.

Roller bandages §45.00

First Aid outfits 36.60

Metal first aid packets 3.00

Spirits of ammonia 8.90

Plain gauze 10.80

Picric gauze 11.80

Absorbent cotton 6.84

Scissors 3.60

Z. 0. tape 11.40

Carbolated vaseline 1.20

Finger cots 7.15

Muslin for triangular bandages 19.04

Splints 1.90

Sewing brattice cloth 2.50

Suits for first aid teams 59.60

Turpentine .95

Yaseline .20

Total §230.48

Table III.

Showing the number of Helmet and First Aid

Practices and the number of men recei-

ving training by mines during year.

First Aid Ho. of Ken Helmet HO. of Men

Mine Practices Trained Practices Trained

Athens 5 6 0 0

Cliffs shaft 18 16 9 7

Gwinn 15 13 10 10

Lake 16 16 10 7

Maas 4 5 4 3

Negaunee 18 10 10 13

Morris-Lloyd 18 14 8 7

Republic 14 16 10 10

Stephenson 15 17 10 11

Chase 0 0 2 3

Princeton 1

Engineers 5 9 4 9

Electricians 1 3 0 0

Contest teams 29

Total 158 125 77 81
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Table IV

Showing Occupation and Nationality of Mine Rescue 
and First Aid Men now in the Company’s Employment.

Occupation Helmet First-Aid Nationality Helmet First-Aid

Mining captains 3 3 American 26 36

Shift bosses 20 26 English 39 72

Miners 27 37 Finnish 17 10
Timbermen IS 13 Scandinavian 6 24

Underground Laborers 3 4 French 1 14

Electricians 4 7 Austrian 2 2

Motormen 1 5 Italian 5 7

pumpmen 3 3 German 0 1

Cage Riders 1 2 Total 96 166

Trackmen 2 2

Pipemen 3 4

Drymen 0 2

Engine House Men 0 3

Surface Foremen 0 8

Surface Laborers 0 9

Samplers 2 6

Clerks 0 6

Chemists 0 3

Blacksmiths 0 4

Machinists 0 6

Mining Engineers 10 9

Miscellaneous 4 4

Total 96 166

Showing Number

Table V.

of Accidents Reported Receiving

First Aid Treatment and Hot Receiving Treatment.

Mine Receiving Treatment No Treatment

Athens 5 2

Chase 3 1

Cliffs Shaft 26 17

Gwinn 36 6

Lake 22 20

Maas 5 4

Morris-Lloyd 28 25

Negaunee 20 13

Republic 42 68

Stephenson 40 16

Salisbury 4 1

Crosby* 0 9

Miscellaneous 5 9

Total 236 191

♦Accident reports gave no information.

SAFETY DEPARTMENT



SAFETY III SPEC TI Oil

A safety inspection report of each, mine was submitted monthly; a X 

total of twelve reports being made; two by foremen committees, two by work­

men committees and eight by the inspector. The surface haulage and top tram 

system of the Stephenson nine was inspected by the Central safety Committee. 

Whenever a dangerous condition was found, which was not in accord with the 

general policy of the Company, the mine superintendent was asked to inspect 

the same by the inspector, and this method of procedure always resulted in 

accomplishing the desired result without creating friction or ill-feeling 

among employes. The superintendents are anxious to enforce all safety rules 

but,kept busy as they are with their routine work, they depend largely upon 

their foremen to enforce them. As a general rule, they dislike to have un­

favorable reports turned in to the General Office, and whenever their atten­

tion is invited by the inspector to a dangerous practice or slack enforce­

ment of rules they exhibit a gratifying alacrity to eliminate the danger or 

hold somebody to account for the non-enforcement of the safety rules. The 

Safety Inspector makes it a point to create a feeling of mutual cooperation 

on the part of the mining captainsbut this could not be gained if every minor 

violation of rules found in the mines was reported. V/hen a violation is an 

exception and not the condition in general throughout a mine the captain's 

or shift boss' attention is attracted to it and no report is made of it, 

unless no immediate action is taken by them to comply with the rules. On the 

last tour of inspection of one of our mines a stick of dynamite was found by 

the inspector in a box with detonators. The shift boss in charge of the miner, 

who had unintentionally been guilty of violating a rule, is very conscientious 

in the discharge of his duty. If he were taken to task by his mining captain 

or superintendent for having this reported, he would feel, and justly so, that 

he was being held to account for a violation which may occur any time and 

which he could not prevent. Guard rails will be knocked down, gratings found 

missing and other similar unsafe places found even in the best governed terri­

tory and it is up to the inspector to use considerable latitude in reporting
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