
P . N. PENN. Mr. Denn waa a  f u l l  tim e member o f t h i s  D e p a r t m e n t  d u rin g

Jan u ary , F ebruary  and M arch. D uring th e  rem ainder o f th e  year on ly  one 

fo u r th  of h is  tim e was so employed, th e  b a lan ce  b e in g  in  th e  E n g ineering  

Department a s  ch au ffeu r. His time in  the  G eological Departm ent was com­

p le te ly  taken up w ith  c o l l e c t in g ,  l a b e l in g  and f i l i n g  a l l  diamond d r i l l  

co re  and sludge samples from  c u rre n t d r i l l i n g  and in  lo o k in g  a f t e r  th e  

core room.

SURFACE GEOLOGICAL SURVEYS.

ISHPSUIITG DISTRICT.

The o n ly  su rfa ce  g eo lo g ica l work o f  any consequence done d u rin g  the 

y ea r was th e  su rvey  of th e  3^- of S ec tio n  15, 47-27 S a lis b u ry  Mine. The 

su rfa c e  o u tcro p s and t e s t  p i t s  were lo c a te d  and co n to u rs  tak en  by members 

of th e  E n g in eerin g  Departm ent and th e  rock  d e te rm in a tio n s  and g eo lo g ica l 

no tes were made by Mr. A lle n , who was a tta c h e d  to  the su rvey  p a r ty .

UNDERGROUND GEOLOGICAL SURVEYS.

Follow ing  Mr. N ic o Iso n 's  t r a n s f e r  to  the E n g in ee rin g  Departm ent a t  

th e  end o f  January  and co n tin u in g  u n t i l  Mr. P in g e r became f a n i l i a r  w ith  

th e  work of th e  D epartm ent, th e  underground g eo lo g ica l work was o n ly  p a r ­

t i a l l y  accom plished and surveys were v e ry  i r r e g u l a r .  D uring th e  l a t t e r  

p a r t  o f  th e  y ea r, however, t h i s  work was p r e t ty  w e ll caught u p , w ith  the 

exoep tioh  o f the C l i f f s  S h a ft and R epublic m ines. The l a t t e r  a re  hard  

o re  mines and th e  w orkings a re  a c c e s s ib le  f o r  a  co m p ara tiv e ly  lo n g  tim e , 

consequen tly  we hope e v e n tu a l ly  to  b r in g  th e  geology o f th e se  p ro p e r t ie s  

up to  d a te .

ANGELINE MIRE.

O pera tions were con tinuous a t  th i s  p ro p e rty  throughout th e  year but 

th e  workings are q u ite  l im ite d  and re q u ire d  co m p ara tiv e ly  l i t t l e  geo lo ­

g ica l work. A ll o re  mined was taken from  th e  sO -o a lled  M iddle D e p o sit.

A sm all amount of developm ent work, however, was done in  the o ld  p a r t  

o f th e  mine a t  th e  West end o f the "D" s h a f t  w ork ings. Here a  rock r a i s e  

i s  being  p u t up to  esqplore f o r  a d d itio n a l hardore t ar-rsxplB xs and p o s s ib ly
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reo o v er some o f th e  o ld  hard  o re  p i l l a r s .

ATHENS MIME.

The Athens Mine con tinued  to  be a  la rg e  p roducer and r e g u la r  g e o lo g i­

c a l  surveys were made and the  g eo lo g ica l maps and c ro s s - s e c t io n s  p o s te d .

A ll m ining du rin g  the y e a r , however, was co n fin ed  p r a c t i c a l l y  to  th e  t e r r i ­

to ry  above the 8t h  l e v e l .

BABNBS-H5CKER MIME.

The work a t  the B arnes-E ecker was a l l  o f a  development n a tu re ,  c o n s is t ­

in g  o f  th e  ex ten sio n  o f the th re e  main le v e ls  which had j u s t  been s ta r te d  

the  l a t t e r  p a r t  o f  1919 a t  d ep th s  o f 600’ , 800 ' and 1000’ from  su rface  

r e s p e c t iv e ly .  Because o f v e ry  heavy flow s o f  w a te r from  the porous iro n  

fo rm a tio n , work was stopped on th e  1s t  and 2nd le v e ls  b e fo re  reach in g  th e  

main o re  body. T rouble was a lso  experienced  w ith  w a te r  on th e  3rd lev e l 

but n o t u n t i l  th e  West end o f  the  o re  body a t  t h i s  e le v a t io n  had been en­

co u n te red . The d r i f t  was tem p o ra rily  abandoned, however, s h o r t ly  a f t e r  

t h i s  so th a t  no c r o s s c i i t t in g  to  d ete rm ine th e  c h a r a c t e r i s t i c  o r  e x te n t  o f 

th e  o re  was done. Because o f  th e  ex c ess iv e  flow  of w a te r  which was ra p id ly  

approaching  th e  c a p a c ity  of th e  pumping equipm ent, co n c re te  dans were con­

s tru c te d  on a l l  th re e  l e v e ls  and a l l  work stopped  u n t i l  a  d ra in a g e  d i tc h  

could  be c o n s tru c te d  on the  su rface  to  le a d  the w a te r  away from  the  p ro ­

p e r ty  so th a t  a v igorous campaign o f pumping can d r a in ,  o r p a r t i a l l y  d r a in ,  

th i s  g round .

CLIFFS SHAFT MINE.

M ining a t  th i s  p ro p e r ty  was con tinous throughout th e  y e a r ,  b u t a s  

m entioned b e fo re , g eo lo g ica l work was n e c e s s a r i ly  l im ite d  f o r  reaso n s 

a lre a d y  e x p la in e d .

FRAUCIS MINE.

G eological surveys were made more o r  l e s s  r e g u la r ly  a t  th i s  p ro p e rty  

and th e  g eo lo g ica l maps and o ro s s -s e c tio n s  p o s te d , th e  in te r v a ls  between 

surveys av e rag in g  about two m onths. C o n sid e rab le  a d d itio n a l o re  was de­

veloped during  the year on th e  South  s id e  of th e  b a s in  a t  the e le v a tio n  

o f th e  5 th  le v e l and between th e  5 th  and 4 th  le v e ls .  A rock d r i f t  i s
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being  extended from th e  5 th  le v e l N o rth w este rly  in  hanging w a ll s la te  to ­

wards the Gwinn n in e  and w i l l  e v e n tu a lly  be connected by a r a is e  to  the 

10 th  le v e l Gwinn Mine f o r  purposes of v e n t i l a t i o n .  I t  i s  expected  th a t  

a lim ite d  amount o f d r i l l i n g , a t  le a s t^ w il l  be done from t h i s  d r i f t  to thw 

exp lo re  th e  in te rv e n in g  t e r r i t o r y .

GWINN MINE.

G eological surveys were made and maps and c r o s s - s e c t io n s  p o s ted  a t  

r e g u la r  in te r v a ls  o f  about two m onths, a s  was the  c e s e  w ith  the F ra n c is .

At t h i s  mine the  sh a f t was sunk from  th e  10th to the  1 1 th  le v e l  and a  d r i f t  

was d riv en  on the  l a t t e r  le v e l  and  in  th e  fo o tw a ll o f  th e  ore body from 

which r a i s e s  were pu t up to  the 1 0 th . Mining o p e ra tio n s  were continuous 

throughout th e  y e a r  and were c a r r ie d  on c h ie f ly  betw een the 9 th  and 10th  

l e v e l s ,  some work, however, b e in g  done a t  h ig ie r  e le v a t io n s .  As ex p la in e d  

in  co n n ectio n  w ith  the  F ra n c is  M ine, the 10th le v e l  i s  b e in g  extended 

S o u th e a s te r ly  towards the l a t t e r  p ro p e rty  i n  th e  hanging s la te  and w i l l  

be connected w ith  i t  by ra is e *  f o r  v e n t i l a t io n  p u rp o se s .

HOJJ^S MINE.

The Holms8 Mine was a ls o  a  con tinuous producer th roughout th e  y e a r .  

The 3rd and 4 th  le v e ls ,  w hich had j u s t  about reached the ore body a t  the 

beg inn ing  of th e  y e a r ,  were advanced and c ro s sc u ts  d riv en  which by th e  

end of th e  y e a r  had p r a c t i c a l l y  o u tl in e d  th e  o re  a t  b o th  e le v a t io n s .  The

IS
o re  body a ls o  be ing  developed on two in te rm e d ia te  s u b - le v e ls ,  one 

h a l f  way between th e  2nd and 3 rd  and th e  o th e r  h a lf  way between th e  3rd 

and 4 th .  M ining o p e ra tio n s  were confined  to  the t e r r i t o r y  above th e  2nd 

l e v e l .  G eological surveys were made re g u la r ly  a t  m onthly in te rv a ls  and 

the geo lo g ica l maps and c ro s s - s e c t io n s  k e p t p o s te d .

JOPLING MINE.

The o n ly  work a t  the J o p lin g  Mine c o n s is te d  in  ex ten d in g  th e  main 

le v e l  S o u th e a s te r ly  about 400*, from th e  b re a s t  o f v iiich  ex p lo rin g  by 

dianond d r i l l i n g  was done. No o re  was found and th e  le a se  on th e  pro­

p e r ty  was su r re n d e re d .in  May. P rev io u s to  t h i s ,  however, a  co n c re te  dam 

was c o n s tru c te d  to  cu t th e  p ro p e rty  o f f  from the 7 th  le v e l Gwinn M ine.
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MAAS MINS

The Maas Mine continued, to  he one of th e  la rg e  p ro d u ce rs , m ining b e in g  

c a r r ie d  on over a v e ry  wide a re a ,  ex ten d in g  a l l  th e  way from  s u b - le v e ls  

above the 1 s t  lev e l to  th e  t e r r i to x y  between th e  3rd and 4 th  l e v e l s .  For 

th e  f i r s t  p a r t  of th e  year what l i t t l e  g eo lo g ica l work was accom plished 

was done by th e  E n g in ee rin g  Departm ent in  th e  co u rse  cf t h e i r  r e g u la r  s u r ­

v ey s , F ollow ing  th e  a r r iv a l  o f  Mr, P in g e r ,  we were ab le  to  resume re g u la r  

g eo lo g ica l surveys and keep th e  g eo lo g ica l maps and c r o s s - s e c t io n s  p o s te d . 

MACKINAW-GARDNER MIMES .

D uring th e  y ea r p r a c t i c a l l y  a l l  o f th e  rem ain ing  a v a i la b le  o re  in  the 

Mackinaw Mine above the 4 th  le v e l was mined and co n s id e ra b le  o re  on the 

G ardner, The method o f m ining t h i s  o re ,  which i s  a  hard  h e m a tite , i s  by 

sh rinkage s to p es  s e p a ra te d  by r i b  p i l l a r s  ex ten d in g  from fo o t to  hanging.

The ore body has an average d ip  o f  between 40° and 4 5 ° . A d r i f t  was d riv en  

from the 4 th  le v e l  on th e  Mackinaw p ro p e rty  S o u th w este rly  in to  the hanging 

fo r  a d is ta n c e  o f about 3 0 0 ',  from  which some d r i l l i n g  o p e ra tio n s  were 

conducted and a d d itio n a l d r i l l i n g  p lanned . G eological surveys w ere made 

a t  re g u la r  in te rv a l^  of abou t two months and th e  g eo lo g ica l maps and c ro s s -  

s e c tio n s  p o s ted  u n t i l  the mine was sh u t down the  f i r s t  o f  December. 

MORRIS-LLOYP MINE.

Mining c o n tin te d  th roughout th e  year in  a l l  th re e  mines, th e  E a s t L loyd, 

Lloyd and M o rris . Work in  th e  f i r s t  two was co n fin ed  c h ie f ly  to  m in ing , 

w hereas in  th e  M orris co n s id e rab le  developm ent work was done on the 6th  

le v e l and the s h a f t  sunk and a new le v e l ,  the  7 th , s t a r t e d .  The g eo lo g i­

ca l work was r a th e r  i r r e g u la r  d u rin g  the in te rv a l  between Mr. N ico lso n ’s 

t r a n s f e r  to  th e  E n g in eerin g  Departm ent and Mr. F in g e r ’ s ad v en t in to  th i s  

D epartm ent. D uring the  l a s t  h a l f  of the y e a r ,  however, g e o lo g ica l surveys 

were made re g u la r ly  a t  m onthly in te r v a ls  and th e  g eo lo g ica l maps and 

c ro s s - s e o tio n s  k e p t p o s ted .

NBGAUHEE MINE.

The Negpunee Mine con tin u ed  to  be one o f th e  l a r g e s t  p ro d u cers  on 

the Range. P r a c t i c a l ly  a l l  work was con fined  to  a c tu a l m ining o p e ra tio n s
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and the  p r in c ip a l tonnage was taken  from the t e r r i t o r y  betw een the 9 th  

and 11th le v e ls .  As was the  case a t  the  Maas M ine, p r a c t i c a l l y  a l l  the 

g eo lo g ica l work accom plished b e fo re  Mr. P in g e r came in to  th e  Department 

was done by the  en g in e e rs . D uring the  l a s t  h a l f  o f th e  y e a r , however, 

r e g u la r  g eo lo g ica l surveys have been made and th e  g eo lo g ica l maps and 

c ro s s - s e c t io n s  p o s te d .

PRINCETON MINS.

At in te r v a ls  of app ro x im ate ly  two m onths, g eo lo g ica l surveys were 

made by t h i s  Departm ent o f a l l  new development work. S im ila r  su rveys 

were made by the en g in eers  a t  th e  p ro p e rty  o f  th e  su b -lev e l mine work­

in g s bu t t h e i r  r e s u l t s ,  a s  w e ll as our own, w ere p o s ted  on our g eo lo g ica l 

maps and c r o s s - s e o t io n s • G eo log ical mapping a t  th i s  mine i s  n o t com plicated  

by unusual s t r u c tu r a l  f e a tu re s  o r  in t ru s iv e  masses so th a t  g e o lo g ic a l 

mapping in  mine woricingB i s  co m p ara tiv e ly  sim ple and we found th i s  a rran g e ­

ment v e ry  s a t i s f a c to ry *

REPUBLIC MIME*

As p re v io u s ly  s ta te d ,  co m p ara tiv e ly  l i t t l e  g eo lo g ica l su rv ey in g  has 

been done in  th i s  mine d u rin g  th e  y e a r , a lth o u g h  m ining has been co n tin u o u s . 

The w orkings rem ain open a lo n g  tim e so th a t we w i l l  p robab ly  be a b le  to  

g e t in to  them and b rin g  th e  work up to  d a te  when the o p p o rtu n ity  o f  r e ­

storing th e se  surveys i s  fo u n d . M ining was c a r r ie d  on co n tin u o u sly  th ro u ^ i-  

o u t the  year and sev e ra l new im p o rtan t o re  bodies were d isco v ered  on the 

low er le v e ls  and ex te n s io n s  o f known ore bodies found .

SALISBURY MIHE.

The only g eo lo g ica l work done a t  th is  p ro p e rty  was in  connection w ith  

the South D eposit where an o ccas io n a l g eo lo g ica l survey was made and  the 

maps and c ro s s - s e c t io n s  p o s te d . A winze was sunk from  t h i s  d e p o s it  and 

a sh o rt c ro s sc u t d riv en  from which a  sm all amount o f diamond d r i l l i n g  was 

done. No a d d itio n a l o re  was d isco v e red . The m ining in  th e  o ld  p a r t  o f 

the mine was c h ie f ly  confined  to  sc r a m i  ng in  o ld  w orkings and removing 

p i l l a r s  tf iic h  n e c e s s i ta te d  no g eo lo g ica l mapping*
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SPIE S  MIME

G e o lo g ic a l. surveys were made o f a l l  th e  S p ies w orkings and th e  

g eo lo g ica l maps and c ro s s - s e c t io n s  posted  a t  i r r e g u la r  in te r v a ls  during  

th e  y e a r .  M ining continued from  the  main stope and  th e  s o -c a l le d  N orth 

Lens. A sm all amount of developm ent work was done on the 2nd le v e l  and 

a ls o  on th e  3 rd  l e v e l .  A o ro s sc u t was d riv en  W este rly  from th e  South 

end of th e Ale v e l to  the  V i r g i l  boundary a n d ,fo llo w in g  th e  le a s in g  o f 

the  l a t t e r  p ro p e rly , a c ro ss  th e  boundary, where i t  i s  b e in g  c o n tin u ed .

Some o re  was developed in  th i s  d r i f t  and a  sm all amount o f a d d i t io n a l  

ore d iscovered  by tisst diamond d r i l l i n g  from t h i s  d r i f t .  I t  i s  hoped 

th a t  enough ore w i l l  be developed below th e  .ftrd le v e l to  w a rran t the  

s in k in g  o f  th e  Spies s h a f t  a n o th e r l i f t .

STEPHENSON MINS.

The S tephenson Mine was f i n a l l y  unwatered d u rin g  th e  y e a r  and m ining 

o p e ra tio n s  re su n ed . Follow ing th i s  g eo lo g ica l su rveys o f  a l l  new de­

velopment woric have been made a t  r e g u la r  in te r v a ls  o f app rox im ate ly  

two months and th e  g eo lo g ica l maps and c ro s s - s e c t io t ts  p o s ted . S evera l 

surveys were a lso  made of th e  w orking s u b - le v e ls  by t h i s  D epartm ent, but 

a s  was the ca se  in  the P rin c e to n  Mine, most of th e  l a t t e r  work was done 

by the  en g in eers  a t  the p ro p e rty  and the in fo rm a tio n  subm itted  to th i s  

Department fo r  p o s tin g .

No underground g eo lo g ica l su rveys of th e  Mesabi Range p ro p e r t ie s  

were conducted from th i s  o f f ic e  d u rin g  th e  y e a r .

EXPLORATIONS.

D r i l l in g  e x p lo ra tio n s  were c a r r i  ed on d u rin g  1920 in  th e  fo llo w in g  

d i s t r i c t s  and m ines:

FROM SURFACE.

DISTRICT. RANGE.

Ishpem ing,
Gwinn,
C ry sta l F a l l s .

M arquvtte,
Swanaey,
Menominee•
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FROM UNDERGROUND

m i n s « DISTRICT.

B arnes-H eoker, 
C l i f f s  S h a f t ,

N orth Lake,
Ishpem ing,
Gwinn,F ra n c is ,  

Jo p lin g , 
Mackinaw,

If

If
Morri s -L lo y d , N orth Lake,
Negaunee, 
R ep u b lic , 
S a lis b u ry , 
S p ie s ,

Negaunee,
R epub lic ,
Ishpem ing,
Iro n  R iv e r .

No o p tio n s f o r  ex p lo rin g  o r  no m ining le a s e s  w ere acq u ired  or su rren d ered  

d u rin g  th e  y e a r .

Mining L ease N o .l ,  covering  Lots 2 and 3 of S e c tio n  21, 45-25 a t  Gwinn, 

was su rrendered  Jan u ary  1 s t  and M ining Lease No.7 ,  co v e rin g  th e  of th e  

NE£ o f  S ec tio n  26, 45 -25 , a lso  a t  Gwinn, and known as  th e  J o p lin g  Mine, was 

su rren d ered  May 16 th .

M ining L ease No.51 was tak en  o u t August 9 th ,  co v erin g  th e  V i r g i l  Mine, 

SWg o f the NWi of S ec tio n  24, 4 3 -3 5 , ad jo in in g  on th e  West th e  S p ies Mine 

a t  I ro n  R iv e r. The term  of th is  le a s e  i s  45 y e a r s .

T able IV, which fo llo w s , g iv es  th e  fo o tag e  d r i l l e d ,  the o re  encountered  

and th e  c o s t  p e r  fo o t  of d r i l l i n g  f o r  b o th  su rfa c e  and underground .exp lo ra ­

t io n s  .  I t  w i l l  be no ted  th a t  the average c o s t  o f su rfa c e  d r i l l i n g  was $5.45 

p e r  f o o t ,  exc lud ing  c e r t a in  item s from  the d r i l l i n g  done by the Company in  

o rd e r  to compere th e se  r e s u l t s  w ith  th e  c o n tra c t  d r i l l i n g  c o s ts .  By in c lu d ­

in g  th e se  item s, th e  average c o s t was $6 .18  p e r f o o t .  This la rg e  d i f f e r e n ­

t i a l  i s  due m ain ly  to th e  to ta l  c o s t  o f th e  Neely E x p lo ra tio n , a g a in s t  which 

has been charged th e  e n t i r e  amount of tax es on th e  p ro p e rly  f o r  th e  y e a r ,  

which amount to  $6390.49. The average c o s t  of underground d r i l l i n g  in  the 

same way was $4 .06  and $4.56 r e s p e c t iv e ly .  The l a t t e r  f ig u re  in c lu d es  a  

charge o f $593.69 f o r  d r i f t i n g  in  connection  w ith  the F ran c is  Mine d r i l l ­

in g  and $4220.99 f o r  d r i f t i n g  in  connection  w ith  th e  Mackinaw Mine d r i l l ­

in g .  The average oost o f a l l  d r i l l i n g  was $4.81 and $5 .41  r e s p e c t iv e ly .

The in c re a se  of th e se  c o s ts  over those  of l a s t  y e a r ,  which amounts to  about 

11.6/S, i s  due to  sev e ra l c a u se s . C hief among th ese  i s ,  f i r s t ,  the h i^ i e r  
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wage s c a le  w ith  perhaps a  s l i g h t  d ec rea se  In  e f f ic ie n c y  d a r in g  th e  e a r ly  

p a r t  of th e  y ea r when la b o r  was veiy sc a ro e , and seco n d ly , the u n u su a lly  

deep d r i l l i n g  i n  S eo tion  3 , 47-27 where no l e s s  than f iv e  h o les were 

d r i l l e d  deep er than 2000* d u rin g  th e  year*
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TABLE IY,

ST1MMARY OF DRILLING FOR 1920 .

EXPLORATION* DESCRIPTION. 
SEC. T. R .

STAND-
PIPING

FT.

CHURN
DRILLING

FT,

DIAMOND
DRILLING

FT,

total

FT.
FIRST CLASS 

ORE FT.
SECOND CLASS 

ORE FT.
T.V.ATJ ORE TOTAL COST 

FT* "A ".
COST PER 

FT. "A"*
TOTAL COST 

"B ".
COST PER 

F t . “ B ".

SURFACE DRILLING•
Dead R iv e r  H o is t 8 ,  48-26 314 314 0 0 0 ($  2343.35 $4 .39 $  2341.35 $4 .3 8

n tt tt 1 7 , " 220 220 0 0 0 (
Ishpem ing  S e c tio n  3 3 ,  47-27 480 10814 11294 180 175 157 59681*02 5 .2 9 56195.48 4 .9 8
N eely  L ease 1 2 , 42-33 327 46 1334 1707 195 120 140 ©  14997*77 8.79 8284 .66 4 .8 5
P r in c e to n  Mine 20 ,  45-25 11 10 169 190 0 0 0 1570.81 8 .27 1559 .06 8 .2 0
S tep h en so n  Mine 2 9 , " 283 199 482 0 0 0 9149*88 1 8 ,9 8 9130 .17 1 8 .9 4

T o ta l  S u r fa c e  D r i l l i n g 1635 255 12317 14207 375 295 297 #87742.83 $  6 .1 8 $77510 .72 $ 5 .4 5

B arn es-H eck er Mine 2 , 47 -28 639 639 70
[}♦

60 62 5150 .10 8 ,0 6 5044 .63 7 .89
C l i f f s  S h a f t  Mine 9 & 1 0 ,4 7 -2 7 2627 2627 135 20$ 161 9 4 29 .22 3 .59 9182 .43 3 .5 0
F ra n c is  Mine 2 7 , 45-25 629 629 0 20 25 (£) 2307 .92 3 .6 7 1658 .23 2 .6 4
J o p l in g  Mine 2 8 , » 570 570 0 0 5 2004 .92 3 .5 2 1 964 .72 3 .4 5
M ackinaw Mine 3 5 , » 935 935 76 40 5 (D 7967.09 8 .5 2 3635 .94 3 .8 9

M orri s -L lo y d  Mine ( 6 ,  47-27 804 804 20 10 70 3292.19 4 .1 0 3191.51 3 .9 7
( 1 ,  47-28

N egannee Mine 6 ,  47-26 209 209 0 0 78 1083.75 5 .1 9 104 4 .8 2 5 .0 0

R ep u b lic  Mine 7 ,  46-29 2 3619 3621 254 74 128 18443.37 5*10 18190.85 5 .0 2

S a l i s b u ry  Mine 1 5 , 47-27 1211 1211 0 0 0 2279 .82 1 .8 8 2272.75 1 .8 8

S n ie s  Mine 2 4 . 43-35 4 1182 1186 145 140 160 4541 .44 3 .8 3 4392.53 3 .7 0

T o ta l U nderground D r i l l i n g 6 12425 12431 700 552 694 $56499*82 # 4 .5 6 $50578.41 $ 4 .0 6

G rand T o ta l D r i l l i n g 1635 261 24742 26638 1075 847 991 $144242*65 $5 .4 1 $128089.13 $4 .8 1

NOTEs C ost nA" in c lu d e s  t a x e s ,  o f f i c e  e x p e n se , e n g in e e r in g ,  a n a l y s i s ,  l e g a l  and p e r s o n a l  in ju ry *
C o st "B" e x c lu d e s  " M " 11 " " " " ( t o  compare w ith  c o n t r a c t  p r i c e ) .

The c o n t r a c t  d r i l l i n g  f o r  th e  y e a r  c o n p r is e d  th e  s u r f a c e  d r i l l i n g  on th e  N eely  L ease  and was done by th e  C ole  & McDonald E x p lo ra t io n  Company*

©  In c lu d e s  ta x e s  -  #6390*49 
©  In c lu d e s  d r i f t i n g  ** 593*69 
( |)  In c lu d e s  d r i f t i n g  -  4220*99
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3 U B F A 0 E  E X P L O R A T I O N S

I I A R Q U S T T E  R A N G E *

ISHFaiING DISTRICT,

SECTION 3 , 47-27 .

A ll d r i l l i n g  from  su rfa ce  i n  th e  Ishpem ing D i s t r i c t  was con fined  to  

th e  e x p lo ra t io n  on S eo tio n  3 , 47-27 • An o re  body was d isco v ered  in  the  

SSj- o f  th e  NW4 l a s t  y e a r  by d r i l l  h o le  No.18 . This was < jjite  com plete ly  

developed by h o les  N os.19, 20 , 22 and 2 5 , the  tonnage b e in g  approx im ate ly  

535,000 to n s .  T his ore l i e s  to  th e  N orth of an E ast-W est f a u l t  o f  la rg e  

d isp lacem en t, w hich a lso  was d isco v e red  by t h i s  d r i l l i n g .  The work fo r  

th e  p a s t  y e a r ,  fo llo w in g  the o u t l in in g  o f  the o re  N orth of th e  f a u l t ,  has 

been ce n te re d  in  th e  t e r r i t o r y  South  o f th e  f a u l t  where we hoped to  f in d  

o re  on the s l a t e ,  i t i i c h ,  a s  m entioned above, has been f a u lte d  down con­

s id e ra b ly .

Our hopes of d isco v e rin g  o re  South  of th e  f a u l t  were r e a l iz e d  w ith  

th e  f i r s t  deep ho le  to  be sunk, N o.24. One hundred and t h i r t y  f iv e  f e e t  

of good o re was encountered in  t h i s  hole from  2255* to  2390* and was fbund 

to  l i e  d i r e c t ly  on the s l a t e .  T h is  h o le  d e v ia te d  approx im ate ly  2 0 0 ' to 

th e  South  by th e  tim e th e  ore had been reach ed , co n seq u en tly  i t  was de­

c id e d  to  a ttem p t to  wedge a  branch  h o le  to  th e  N orth from  a  p o in t about 

1200' below th e  c o l l a r  where th e  s o f t  ground was fa v o ra b le .  We were 

e n t i r e ly  su c c e ss fu l in  t h i s  a tte m p t, the  ho le when bottomed b e ing  about 

140* away from  the o r ig in a l  h o le .  Twenty f e e t  o f good o re  was encount­

e red  from a  d e p th  o f  228 0 ' to  2300’ , fo llo w in g  w hich the h o le  e n te re d  

p a in tro c k  and s l a t e .  I do not b e l ie v e  th a t th i s  o re  re p re s e n ts  th e  t ru e  

th ic k n e ss  bu t th a t  i t  i s  m erely th e  f r in g e  a t  the f a u l t  c o n ta c t and th a t  

the  s l a t e  in  th e  bottom  of th e  h o le  re p re s e n ts  th e  s l a t e  to  the N orth of 

th e  f a u l t  r a th e r  than  the  tru e  fo o tw a ll  o f  the  o re  i t s e l f .  A lthough the 

fo o tag e  of o re  i s  r e la t iv e ly  i n s ig n i f ic a n t  in  th i s  branch  h o le , th e  in ­

fo rm a tio n  o b ta ined  i s  v a ry  im p o rtan t i n  a s s i s t i n g  us to  a r r i v e  a t  the
4*o

approxim ate d ip  o f t h i s  main f a u l t  a n d ^ a s s is t  u s i n  lo c a t in g  fu tu r e  h o le s .

The seoond deep h o le  to be d r i l l e d  South o f th e  f a u l t ,  N o.26, un­

P.3.1
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f o r tu n a te ly  d e v ia te d  to  th e  North about 200 ' and encountered  on ly  15 ' o f 

o re  on th e  s la te *  I t  i s  o f co u rse  p o s s ib le  th a t th is  o re , l ik e  th a t  in  

th e  branch h o le  a t  No.24, i s  m erely th e  upper f r in g e  o f the main o re  body 

vdiich i s  te rm in a ted  on the  N orth by th e  f a u l t*  We a ttem pted  to  wedge a  

b ranch  ho le  from th i s  h o le  to  the South  bu t soon found th a t  we cou ld  no t 

wedge in  t h i s  d i r e c t io n  s a t i s f a c t o r i l y ,  o r a t  l e a s t  get f a r  enough.away 

from  the o r ig in a l  h o le  to be o f  any use* The reaso n  f o r  t h i s  seems to be 

th a t  a  h o le  w i l l  more r e a d i ly  wedge o f f  approach ing  th e  normal p o s i t io n  

to th e  d ip  o f th e  fo rm ation  th an  i s  th e  ca se  w ith  one approaching  p a r a l l ­

e lism  to  th e  fo rm a tio n . A ccord ing ly , an o th e r  h o le , No*30, was lo c a te d  

200 ' South  o f  No*26. In  the m eantim e, h o le  No*29 was lo c a te d  about 300 ' 

West o f the  l a t t e r  lo c a tio n  in  an a tte m p t to  f in d  an E a s te r ly  ex ten sio n  

of th e  o re  in  N o.24, the form er h o le  b e in g  abou t 400* E as t a id  200’ South  

o f N o.2 4 .

A d r i l l  was a lso  s e t  up on h o le  N o.3, v h ich  was a  shallow  ho le  d r i l l e d  

s e v e ra l  y e a rs  ag o . I t  i s  planned to  deepen th i s  to  the  s l a t e  in  an a ttem p t 

to  c r o s s - s e c t io n  the  o re  d isco v e red  in  No#24, th e  fo rm er ho le  b e in g  about 

400* South  o f  N o.24. Holes Nos .3 , 29 and 30 were a l l  d r i l l i n g  a t  th e  end 

o f  the  y e a r; No.3 was d r i l l i n g  in  g reen s to n e  a t  751’ , No.29 i n  s o f t  ore 

ja s p e r  a t  1842* and No.30  in  lean  s o f t  o re  a t  1797*•

DEAD RIVER DISTRICT.

DEAD RIVER HOIST. SECTIONS 8 & 17 , 48 -26 .

A s e r ie s  o f  t e n  s tan d p ip e s  were sunk to  determ ine the  d ep th  and t e s t  

the  c h a r a c te r  o f ledge Southw est o f the  main Dead R iv er on th e  s i t e  o f th e  

proposed new s to rag e  dam a t  th e  H o is t .  T h is  work was c a r r ie d  on during  

the l a t t e r  p a r t  o f  th e  year a t  th e  re q u e s t  o f  Mr. M cClure.

GWINN DISTRICT.

PRINCETON MINE SURFACE, SECTION 20. 4 5 -2 5 .

Two h o le s , Nos .48 and 49 , were d r i l l e d  j u s t  Southw est o f  the s to c k p i le  

ground a t  No.2  s h a f t ,  c h ie f ly  to  t e s t  th e  th ic k n e ss  o f th e  ja s p e r  capping  

over the caved ground and p o s s ib le  open s to p e  beneath  in  o rd e r  th a t  the 

c o n d itio n  of the s to c k p ile  ground i t s e l f  m ight be determ ined a s  to  i t s
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sa fe ty *  Hole No*48 broke th ro u g i in to  th e  o ld  s to p e  a t  86 ' and was low ered 

54 ' b e fo re  encoun tering  th e  mat* Hole No.49 broke through  in to  th e  o ld  

s to p e  a t  104’ and the rods were low ered 51* b e fo re  s t r ik in g  th e  m at. The 

d r i l l i n g  a lso  showed th a t  the capping  above was q u i te  g e n e ra l ly  cracked* 

STEPHENSON MUTE SURFACE. SECTION 29 , 45-25*

E a r ly  in  the  year i t  was dec ided  to  s in k  a  la rg e  s ta n d p ip e  over th e  

c e n te r  of the  ledge b a s in , vfaich by p re v io u s  s tan dp i p in g  was found to e x i s t  

over the  S ec tio n  29 ore body, and in  th i s  way a ttem p t to  d r a in  the ledge 

o f th e  w ater h e ld  in  t h i s  b a s in  and p re v en t any f u tu r e  chance o f f lo o d in g  

th e  mine. A ccord ing ly , an  8” s tan d p ip e  was sunk to ledge w ith  th e  Keystone 

chum  d r i l l  o u t f i t .  T h is  i s  h o le  Ho.66.  Ledge a t  th i s  p o in t  i s  u n u su a lly  

deep and c o n s id e ra b le  d i f f i c u l t y  was met in  g e t t in g  such a la rg e  p ipe  down. 

Ledgs was f i n a l l y  en co u n te red , however, a t  276’ . The ch u rn  d r i l l  was th e n  

used to  d r i l l  a  7 5 /8 ” h o le  in  the ro c k , hoping  to  g e t t h i s  s iz e  ho le  

th rough to  th e  bottom  le v e l  o f  th e  m ine. P ro g re ss  was very  slow, even 

a f t e r  employing th e  s e rv ic e s  of an e x p e r t  from the K eystone D r i l l e r  Company. 

A fte r  d r i l l i n g  to  a  d e p th  o f 358 ’ i t  was deemed a d v isa b le  to  reduce the 

s iz e  o f the h o le  to  6” , a f t e r  vfaich s l i g h t l y  b e t t e r  p ro g re ss  was made.

The work was s t i l l  going on a t  th e  end o f  th e  y e a r ,  the h o le  b e in g  482 ' 

deep a t  th a t  t im e . I t  i s  expected  t h a t  th e  underground d r i f t  w i l l  be en­

coun tered  a t  app rox im ate ly  515* •

CRYSTAL FALLS DISTRICT.

NEELY LEASE, SECTION 12, 4 2 -3 3 .

D r i l l in g  was resumed on t h i s  l e a s e  th e  middle of August a f t e r  s i x  

y e a rs  o f i n a c t i v i t y .  The f i r s t  h o le ,  No.3 7 , was lo c a te d  approx im ate ly  

50’ North of the South  p ro p e rty  l i n e  i n  the  Southw est c o m e r of the  NE|- 

o f  th e  NE£. This lo c a tio n  i s  roughly  125* North of h o le  No.22 d r i l l e d  

by the O liv e r  Company on i t s  le a se  im m ediately to  th e  S ou th , \h i c h  en­

coun tered  a  co n sid e rab le  foo tage  o f f i r s t  c la s s  o re . The l a t t e r  company 

developed an a p p re c ia b le  tonnage of o re  in  th e  l a t t e r  v i c i n i t y  and the 

p re se n t campaign i s  an a ttem pt to  determ ine i f  p o s s ib le  w hether t h i s  o re  

ex tends any d is ta n c e  on to  th e  N eely, o r  p o s s ib ly  connects  in  some way

GEOLOGICAL DEPARTMENT



w ith  the main N eely ore bocty- to th e  N o rth . I t  i s  hoped th a t t h i s  d r i l l i n g  

w i l l  prove up enough a d d i t io n a l  tonnage to make the opening  o f  th e  Neely 

p ro p e rty  look  more a t t r a c t i v e .  F ive  h o le s . Nos.3 7  to  41 in c lu s iv e ,  were 

com pleted up to the  end of th e  y e a r .  They were a l l  d r i l l e d  on an E ast -  

West l i n e  otnaBnoing a t  N o.37,and g o in g  E a s te r ly  a t  100 ' i n t e r v a l s ,  w ith  

the excep tio n  o f No.4:1, which was lo c a te d  135* E a s t o f  No.4 0 . Holes Nos.

37 to  40 in c lu s iv e  were v e r t i c a l .  Sm all le n s e s  o f o re  were encountered 

in  N os.37 and 38 and a  th ic k e r  bocty" i n  N o.39, th e  ore ex ten d in g  from 65’ 

to  95’ . Hole No.40 had 5 5 ’ o f good o re  a t  a  d ep th  o f  from 160* to  215* 

and i t  i s  v e ry  l i k e l y  th a t  i t  oonnects w ith  th e  30 ' of ore in  No.39.

No.41 was in c l in e d  to  th e  West a t  an an g le  o f 57° to en c o u n te r th e  o re in  

No.40 a t  approx im ately  i t s  c e n tra l  p o in t  and determ ine i f  p o s s ib le  i t s  

th ic k n e s s . The r e s u l t s  i n  No.41 were d ec id ed ly  encouraging  a s  good ore 

was encountered  from 185* to  235’ and confirm ed th e  r e s u l t s  o f No.40.

I t  i s  q u ite  u n lik e ly  th a t  th e  sm all runs of o re  in  Nos.37 and 38 a re  

con tinuous w ith  th i s  l a t t e r  o re ,  bu t a r e  probab ly  se p a ra te  sm all le n s e s .

At th e  end of th e  y ea r a  new lo c a tio n  was being  l a id  ou t h a l f  way between 

and 100* North o f Nos .39 and 40 to  fo llo w  up t h i s  o re body to th e  N orth .

Thiis f a r  th e  r e s u l t s  o f  t h i s  p re se n t campaign a re  v ery  encourag ing  

and may p o s s ib ly  lead  to  an Im portan t e x te n s io n  o f  th e  o re  on th is  l e a s e .

U N D E R G R O U N D  E X P L O R A T I O N S ,

BARNES-HECKER MINE.

When th e  1 s t  le v e l  d r i f t  had reached  th e  s l a t e - ja s p e r  c o n ta c t ,  i t  

seemed a d v isa b le  b e fo re  g o in g  ahead b l in d ly  and la y in g  out th e  develop ­

ment work i n  connection  w ith  the o re  body to  t r y  and o u t l in e  th e  W este rly  

end o f  th e  o re .  With th i s  in  view two h o r iz o n ta l  h o les  were d r i l l e d  

from th e  b re a s t  of the  d r i f t .  Hole N o .l ,  d r i l l e d  on a  co u rse  of S.68°58*E. 

encountered good o re  from 227' to  270*. T h is , however, r e p re s e n ts  a le n s  

of on ly  about 15’ in  normal th ic k n e s s . Hole No.2 was th en  d r i l l e d  from 

the  same p o in t but on a  course o f S . 54°57* E . to fo llo w  up th i s  len s  to  

the  West. One 5* seam from 195* to  200’ and a  10 ' seam from 210’ to  220’
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w ere the  on ly  occurrences o f  o re  in  t h i s  h o le ,  v h ich  seemed to  in d ic a te  

th a t  we had. encoun tered  p r a c t i c a l l y  th e  W estern l im i t  o f  the main o re  le n s .  

Both these d r i l l  h o le s  encoun tered  porous ground and re le a s e d  a la rg e  flow  

o f w ater and i t  was dec ided  to  bu lk -head  th e  d r i f t  w ith  a  conore te  dan 

and co n c e n tra te  development on th e  low er l e v e ls .

CLIFFS SHAFT MIME.

D r i l l in g  in  t h i s  mine co n tin u ed  u n t i l  the m iddle of November when the 

d r i l l  was needed a t  the Holmes M ine. Hole N o.SLl, v h ich  was d r i l l e d  from 

th e  2nd le v e l  MBW s h a f t ,  had j u s t  been com pleted a t  the b eg in n in g  o f  th e  

y e a r ,  and h o les  N os.312 to  324 in c lu s iv e  were d r i l l e d  up to  th e  tim e the  

d r i l l  was moved. A ll h o le s , w ith  the  ex cep tio n  o f N o.324, were lo c a te d  

in  **B" s h a f t ,  N os.312 ro  319 in c lu s iv e  on the 13th l e v e l ,  Nos .320 and 321 

on th e  11th  le v e l  and Nos.322 and  323 on th e  6t h  l e v e l .  No.3 2 4 , th e  l a s t  

to  be d r i l l e d ,  was lo c a te d  on th e  9 th  le v e l  "A" s h a f t .

The usual scheme o f  ex p lo rin g  in  t h i s  mine was follow ed in  a l l  th i s  

work, nam ely, to  e x p lo re  th e  c o n ta c t between the s l a t e  hanging and th e  

i ro n  fo rm ation  and the s e v e ra l  f a u l t  a r e a s  where d ro p p e rs , o r s o - c a l le d  

f a u l t  v e in s ,  a re  fou n d .

A to t a l  of 135* of f i r s t  c la s s  o r e ,  208* o f second c la s s  o re  and 161* 

o f le a n  o re  were encoun tered . The most im p o rtan t occurrence was th a t in  

No.324 v tiich  s t a r t e d  in  o re  and showed th e  o re  body, which was being  s toped  

a t  t h i s  lo c a t io n ,  to  extend f o r  a d is ta n o e  of 59 ' to th e  South  towards 

th e  fo o tw a ll .

FRANCIS MINE.

A s e r ie s  o f f iv e  h o le s ,  Nos. 14 to  18 in c lu s iv e ,  were d r i l l e d  in  th is  

mine d u ring  the months o f  February  and M arch. They were a l l  lo c a te d  on 

the  5 th  le v e l  in  th e  d r i f t  going  West tow ards th e  Gwinn Mine and were 

s t a r t e d  in  th e  hanging w a ll .  No.14 was d r i l l e d  v e r t i c a l l y  from  a p o in t 

h a l f  way between the s e r ie s  o f  h o les  N os.9 , 10 , 11 and 13, v iiich  crosB - 

sec tio n e d  the  b a s in  on th e  E a s t end of th is  d r i f t ,  and found the main 

F ran o is  o re  botfy to  ex ten d  th a t f a r ,  and th e  s e r i e s  o f h o les Nos. 6 , 7 

and 8 , th a t  c ro s s - s e c t io n e d  th e  b a s in  150* f a r t h e r  West and found i t  b a r re n . 
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T his ho le  was also  b a r re n . No.15 was d r i l le d ,  from th e  same p o in t hut 

h o r iz o n ta l ly  due S o u th . The o n ly  enrichm ent encountered  was th a t  between 

75’ and 90* t which averaged about 54^ i r o n .  No.16 was then  d r i l l e d  

h o r iz o n ta l ly  and S outh  from the same lo c a t io n  as the  s e r ie s  o f h o le s  N os. 6 

7 and 8 ,  75' West o f No.14 and was b a r re n .  No.17 and No.16 werd lo ca te d  

180* f a r t h e r  W est, No.17 b e ing  d r i l l e d  h o r iz o n ta l ly  to  th e  South  and No.18 

v e r t i c a l l y ,  but n e i th e r  of them encoun tered  o re .

T his work dem onstrated  th a t  th e  F ra n c is  o re  body does no t ex tend  any

g re a t  d is ta n c e  West on i t s  p itc h  beyond th e  s e r ie s  o f  ho les Nos.9 , 10, 11

and 13. A pparen tly  th e  on ly  chance o f a  co n tin u a tio n  of th i s  ore i s  to
fo ld

th e  S outhw est, where a  m inor i n i t . m a y  occu r and c a rry  the ore down in  

th a t  d i r e c t io n .

JOPLING MINE.

S h o r t ly  a f t e r  th e  S o u th e a s te r ly  e x p lo ra tio n  d r i f t  was com pleted on 

th e  main le v e l a t  th e  J o p l in g  n in e ,  a  s e r ie s  o f th re e  h o r iz o n ta l  ho les 

were d r i l l e d  from i t s  b re a s t  in  hopes o f  f in d in g  a  downward ex ten sio n  and 

a p o s s ib le  w idening o f  th e  sm all le n s  of o re  encoun tered  on th e  ex p lo ra ­

t io n  s u b - le v e ls  above. Hole No.5 was d r i l l e d  S . 5 6° W. to the  hanging  

w a ll ;  ho le No.6  was d r i l l e d  due South  to the hanging w a ll ,  and h o le  No.7 

was d r i l l e d  due E a s t  in to  th e  fo o tw a ll ,  and a l l  were b lan k . I t  was then  

d e f in i t e l y  dec ided  to  su rre n d e r th e  le a s e  on th is  p ro p e r ty , w hich was done 

as p re v io u s ly  m entioned, on Hay 1 6 th .

MACKINAW MINE.

The f i r s t  d r i l l i n g  underground a t  th i s  mine was begun in  A p ril  when 

a  s e r ie s  o f th re e  h o r iz o n ta l  h o le s  were d r i l l e d  from th e  Northwest end of 

the  4 th  lev e l to  ex h au st the  p o s s i b i l i t i e s  o f ex te n sio n  of the  o re  in  th is  

d i r e c t io n ,  a t  l e a s t  a t  t h i s  e le v a t io n .  Hole N o .l was d r i l l e d  North 18°30 ' 

E . in to  the  fo o tw a ll and wen b lan k . Hole No.2 was d r i l l e d  S . 60° W» in to  

the hanging w all and in  a d d itio n  to seans o f second c la s s  o re  enco u n tered  

10* o f  good ore a t  a  dep th  o f from 30* to  40*. T his o re  i s  bounded on 

b o th  fo o t and hanging s id e s  by ja s p e r  which a c ts  as th e  hanging w a ll of 

the  main ore body. Hole No.3 was d r i l l e d  due North in to  the fo o t and
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l i k e  H o .l was blank*

A fte r  com pleting  the  e x p lo ra tio n  c ro s sc u t d r iv e n  in to  th e  hanging  

from  th e  4 th  le v e l  d r i f t  i n  O ctober, two ho les were d r i l l e d  from i t  a t  

app rox im ate ly  200* from the hanging c o n ta c t o f  the  main o re  body* The 

f i r s t  h o le ,  No*4, was d r i l l e d  v e r t i c a l l y  and encoun tered  46* of good o re  

between the d ep ths o f  139’ and 185*, which i s  undoubted ly  a  c o n tin u a tio n  

on th e  d ip  o f th e  main M ackinaw-Gardner o re  body. Hole Ho*5 was then  

d r i l l e d  S* 30° E* in  a  d ip  o f -45° to  cu t th e  o re  h o rizo n  a lso  in  d ep th  

bu t f a r th e r  to  th e  E as t*  I t  encoun tered  15 ' o f o re  from  305' to  320’ •

T his i s  a ls o  p ro b ab ly  a  c o n tin u a tio n  o f  th e  E a s te rn  end o f th e  seme o re  

body b u t i s  much th in n e r*

In  a d d i t io n  to  p rov ing  an ex ten sio n  of t h i s  o re  body, th ese  two ho les 

w ere l a i d  o u t to g e t some id ea  of the  s u l jh u r  co n te n t o f  the ore in  depth*  

From the hard  c h a ra c te r  o f  th e  o re  on th e  4 th  le v e l and th roughou t the 

mine above , we a n t ic ip a te d  no d i f f i c u l t y  in  g e t t in g  an a p p re c ia b le  amount 

of o o re  in  th i s  d r i l l i n g ,  from  r t i ic h  a c cu ra te  d e te m in a tio n s  o f  su lp h u r 

oou ld  be made* We were d isa p p o in te d  i n  t h i s ,  how ever, as  the  a re  proved 

to  be o f  e n t i r e ly  d i f f e r e n t  py p h y s ic a l  c h a ra c te r ,  b e in g  more l i k e  a  ty p ­

i c a l  s o f t  hem atite  and d id  no t make co re , co n seq u en tly  the su lp h u r an a ly ­

ses were n o t com plete as th e  su lp h u r occurs in  th e  form of gypsum and i s  

r e a d i ly  d isso lv e d  in  th e  d r i l l  w a te r .  A cco rd in g ly , when No*5 encoun tered  

o r e ,  c a re fu l  sam ples of the  d r i l l  w a te r  were taken  and an a p p re c ia b le  

fo o tag e  o f o re  recovered  w ith  th e  use o f a  double tu b e  core b a r r e l ,  which 

h e re to fo re  had n o t been used to  any e x te n t in  th e  Lake S u p erio r D i s t r i c t .  

T h is o re  averaged *314°jo su lp h u r , w hich i s  somewhat le s s  than  the average 

su lp h u r oon ten t o f  the  o re  above.

S ev era l more ho les were planned from t h i s  hanging w a i l i  c ro s sc u t b u t 

th e  work had to be d ic so n tin u sd  In  gecember owing to  th e  mine b e in g  c lo sed  

down th e  f i r s t  p a r t  o f th a t month*

MORRIS-LLOYD MINE*

D r i l l in g  was c a r r ie d  on in  th ese  p ro p e r t ie s  i n te r m i t t e n t ly  d u rin g  

th e  year*
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Hole No.6 1 , which was d r i l l e d  S outh  from  th e  West d r i f t  on th e  6th  

l e v e l  M orris M ine, was com pleted in  hanging  ja s p e r  th e  e a r ly  p a r t  o f  

Jan u a ry . D r i l l in g  was resumed ag a in  th e  l a t t e r  p a r t  of A p ril  and two 

more h o le s ,  Nos.62 and 63, were a lso  d r i l l e d  h o r iz o n ta l ly  and due South  

from th e  West d r i f t  on the 6t h  le v e l  M orris  Mine, c a r ry in g  ou t th e  p lan  

o f d r i l l i n g  South from t h i s  d r i f t  a t  r e g u la r  in te r v a ls  o f 400’ to  system ­

a t i c a l l y  ex p lo re  th e  i r o n  fo rm a tio n , a  d is ta n c e  of from 200 ' to  300 ' S outh  

from the  s la te  fo o tw a ll c o n ta c t .  Thfcsewas com pleted e a r ly  i n  Ju n e , th e  

on ly  ore encoun tered  being  15* from 3 0 ’ to 45' in  ho le  No.62. L ate  i n  

December d r i l l i n g  was ag a in  resumed, t h i s  time in  th e  E a s t  Lloyd Mine, 

where h o le  No.64 was d r i l l e d  h o r iz o n ta l ly  and S . 25° E . from th e  f i r s t  

o ro s s c u t West o f  th e  s h a f t  on th e  £tfd l e v e l .  The purpose here  was to  t r y  

and develop a  len s  o f  o re  in  t h i s  v i c in i t y  in  which a  r a i s e  could  be 

lo c a te d  to  ta p  th e  w orking su b - le v e ls  above so th a t the o re  could  be 

handled  d i r e c t ly  on th is  le v e l w ith o u t a  p rev io u s t r a n s f e r ,  w hich p r e v a i ls  

a t  p r e s e n t .  The h o le  was d r i l l i n g  in  s o f t  o re  ja s p e r  a t  a dep th  o f  78* on 

th e  l a s t  o f the  y e a r .

NEGAUNEE MINS.

The d r i l l i n g  o f  two ho les on th e  11 th  le v e l Negaunee Mine was s t a r t e d  

e a r ly  i n  December 1919. They were d r i l l e d  h o r iz o n ta l ly  from the f i r s t  

Northwest c ro s s c u t  North of the  s h a f t  to  more d e f in i t e l y  o u t l in e  the  i r ­

r e g u la r  hanging w a ll c o n ta c t as  an a id  in  lay in g  o u t the  developm ent d r i f t s  

on t h i s  l e v e l ;  a ls o  to f in d  any p o s s ib le  c o n c e n tra tio n s  in  th e  hanging 

w hich seemed l i k e l y  in  th i s  v i c i n i t y .  The f i r s t  h o le ,  No.26, which was 

d r i l l e d  N. 47°40* W», was com pleted the l a s t  o f 1919 and encoun tered  38* 

o f good o re  between the d ep th s  of 162’ and 200* • Hole No.27 was d r i l l e d  

from  p r a c t i c a l ly  th e  same p o in t bu t on a  co u rse  of S . 33°50* W*, w ith  the  

id ea  o f  ex p lo rin g  f o r  th e  l im i t s  o f  th e  co m p ara tiv e ly  narrow tongue o f 

ore ex tend ing  a lo n g  th e  South fb o tw a ll ,  which had been cu t by th e  c ro s s c u t  

from  which th is  d r i l l i n g  was done. A lthough the fo rm ation  was en rich ed  

in  severa l p la c e s , no commercial o re  was enooun te red , thus l im i t in g  th e  

ex te n t o f  th i s  narrow  tongue o f o re  in  th e  c r o s s c u t .  T his com pleted th e

d r i l l i n g  in  th e  Negaunee Mine f o r  the y e a r .
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REPUBLIC MI HE

D r i l l in g  in  th i s  mine was p r a c t i c a l l y  continuous throughout the 

y e a r .  Twenty e ig ji t  h o le s , Nos.439 to  466 in c lu s iv e ,  were com pleted, 

one h o le  No.415, was deepened and h o le  ITo.467 was d r i l l e d  to  a  dep th  

o f 119 ' d u rin g  th a t t im e .

A ll the h o le s ,  a s  in  y e a rs  p a s t ,  were d r i l l e d  f o r  genera l dnd sy s ­

tem a tic  e x p lo ra to ry  purposes from th e  c u r re n t  w oik ing  l e v e l s ,  o r  l e v e ls  

im m ediately  above. They were a l l  d r i l l e d  h o r iz o n ta l ly ,  w ith  the excep­

t i o n  o f hole No.443, i/shioh was d r i l l e d  v e r t i c a l l y  from the f lo o r  of a 

s to p e  on th e  1850* le v e l  Pascoe S h aft to  determ ine th e  dep th  of ore below 

the  f l o o r  o f  th i s  s to p e  in  o rd e r to  en ab le  th e  developm ent o f the downward 

e x te n s io n  o f  th i s  o re  from  the le v e l  below . Up to  t h i s  time i t  had been 

im p o ssib le  to  t ra c e  th i s  o re as f a r  a s  th e  nex t low er l e v e l ,  a lth o u g h  i t  

may ex tend  th a t d is ta n c e .  W ith the ex cep tio n  o f h o le s  436 to  440 in c lu s iv e  

and 453, a l l  were d r i l l e d  from  the  Pascoe sh a f t  w ork ings. The o thersw ere  

d r i l l e d  from  th e  new le v e ls  in  No.9 w inze, th e  2170* and 2270' le v e ls *  To 

re p e a t  from form er r e p o r t s ,  th e  p lan  fo llow ed  in  the  d r i l l i n g  a t  th i s  mine 

may be d iv ided  in to  th ree  p a r ts .  In  th e  f i r s t  p la c e ,  an  a ttem p t i s  made 

on a l l  Slew le v e ls  to  lo c a te  the downward ex ten sio n  o f known o re  le n s e s  above 

where th ey  are  n o t found by d r i f t i n g  a lo n g  th e  q u a r tz i te  hanging c o n ta c t 

b u t have p robab ly  dropped back in to  th e  ja s p e r  fo o tw a ll .  Secondly , th e  

hang ing  co n tac t zone i s  e:q?lored fo r  new ore bod ies by d r i l l i n g  in  ca se s  

where rock  d r i f t i n g  i s  n o t w arran ted  u n t i l  a  d isco v ery  o f ore i s  made. 

L a s t ly ,  a  sy s tem a tic  e x p lo ra tio n  o f  th e  ja s p e r  fo rm ation  i s  made back to  

a  h o rizo n  ftiou* 100 ' to  200* from  th e  hanging  c o n ta c t .

The r e s u l t s  o f  the d r i l l i n g  the  p a s t  y ea r have been most s a t i s f a c t o r y .  

Large ex ten sio n s  o f known ore bodies on low er le v e ls  have been found on 

th e  new le v e ls  developed below and a number of new o re  b o d ies  have been 

d isco v ered  in  v i r g in  t e r r i t o r y ,  and more p a r t i c u la r ly  West o f  the  Pascoe 

S h a ft on the le v e ls  from 1720' to th e  2 0 5 0 '•  By r e f e r r in g  to  Table IV 

i t  w i l l  be seen th a t  d u ring  th e  y ea r 254 ' of f i r s t  c la s s  o re , 74' of second 

c la s s  ore and 128' o f  lean o re  were en co u n te red . The fbo tage of f i r s t
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c la s s  o re , e u r io u s ly  enough, i s  e x a c t ly  th e  same a s  th a t d isco v ered  

d u r in g  th e  y ea r 1919, v iiich  was th e  l a r g e s t  fo o tag e  d isco v ered  by d r i l l ­

in g  in  the h i s to r y  o f the  mine d u r in g  the same len g th  of tim e .

SALISBURY MIME.

A s e r ie s  o f  f iv e  h o r iz o n ta l  h o le s ,  Nos .55 to  59 in c lu s iv e ,  wer$ 

d r i l l e d  from th e  15th le v e l  South  D ep o sit i n  the S a lisb u ry  Mine, commenc­

in g  the m iddle o f Ju n e . The purpose h e re  was to  ex p lo re  f o r  p o s s ib le  o re  

bod ies i n  the  f a u l t  zone th a t  l im i t s  th e  South  D eposit on th e  South s id e ,  

o r a  downward e x te n s io n  o f  a  p o s s ib le  branoh from  the  main South  o re  body 

in  th e  system o f d ik e s  i n  the  f a u l t  zone. A ll h o les  were in  g re en s to n e , 

however, and f u r th e r  d r i l l i n g  was d is c o n tin u e d .

SPINS MINE.

The f i r s t  d r i l l i n g  to  be done in  t h i s  mine was s t a r t e d  in  September 

and com pleted e a r ly  in  December. I t  c o n s is te d  o f  seven h o le s , a l l  d r i l l e d  

from  th e  3rd  o r  bottom  le v e l  in  q u es t o f f u r th e r  e x te n s io n s ,  both i n  d ep th  

and l a t e r a l l y ,  o f th e  S p ies ore b o d ie s . Hole N o .l was d r i l l e d  v e r t i c a l l y  

from th e  f i r s t  N orth  c ro s so u t d riv en  from  th e  V i r g i l  d r i f t .  I t  encount­

e red  o re  to  a  d ep th  o f 90’ below the  l e v e l .  Hole No.2 was th en  d r i l l e d  

from th e  same lo c a t io n  but h o r iz o n ta l ly  and a  l i t t l e  E a s t  o f N o rth . No 

good ore and on ly  a  sm all amount o f c o n c e n tra tio n  was d isco v ered , th e  

ho le  b e in g  in  hanging w a ll m a te r ia l  p r a c t i c a l l y  i t s  e n t i r e  dep th  o f  2 7 7 '.

A s e r ie s  o f th re e  h o les  was th en  d r i l l e d  from the  V i r g i l  d r i f t  a t  th e
The

S pies and V irg i l  boundary. . F i r s t ,  N o.3 ,was d r i l l e d  v e r t i c a l l y ,  No.4 

h o r iz o n ta l ly  to  the  S outh  and No.5 h o r iz o n ta l ly  to  the N o rth , The on ly  

good o re  encountered  in  th ese  h o le s  was the f i r s t  15’ in  N o.3, ex ten d in g  

v e r t i c a l l y  below th e  l e v e l .  T his was v ery  d isa p p o in tin g  as i t  was hoped 

th a t  the ore going  over on to  the  V i r g i l  p ro p e rty  would prove more ex ten ­

s iv e .  I t  i s  p o s s ib le ,  however, th a t  t h i s  may be o n ly  a  lo c a l  p in ch in g  

o u t o f the zone o f c o n c en tra tio n  and th a t  i t  w i l l  widen ou t again  in  

going  West and in  d e p th  along the p i t c h .  Hole No. 6 was then d r i l l e d  v e r­

t i c a l l y  near th e  downward ex ten sio n  o f th e  main ore body, hoping  to  d e ­

ve lo p  an ap p re c ia b le  ex ten sio n  o f t h i s  o re  below th e  3 rd  l e v e l .  T his
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hope was p a r t i a l l y  r e a l iz e d  a s  o re  av e rag in g  55.10$» i r o n  was encountered 

from  a depth  o f  115' to  1 7 0 ', o r 5 5 '.  The l a s t  h o le ,  N o.7, was d r i l l e d  

h o r iz o n ta l ly  to th e  7/est from the  hanging s id e  o f th e  N orth  v e in  ou t in to  

the  hanging w a ll hu t f a i l e d  to  encoun ter axy a d d i t io n a l  o re  in  t h i s  d i r e c ­

t i o n  and the d r i l l i n g  was d isco n tin u ed  u n t i l  a d d i t io n a l  developm ent work 

i s  done by d r i f t in g *

EXPLORATIONS BY OTHER COMPANIES.

Mr. E rn est A lle n  con tinued  to  make occasio n a l v i s i t s  to  the  ex p lo ra ­

t io n s  o f o th e r  companies on the  M ichigan and W isconsin iro n  ra n g es . He 

has p repared  maps of these  e x p lo ra t io n s  and subm itted  s p e c ia l r e p o r ts  

co v e rin g  h is  v is i ts ,  g iv in g  d e ta i le d  in fo rm a tio n  th u s ac q u ire d . Very l i t t l e  

d r i l l i n g ,  however, was done d u rin g  th e  y ea r by o th e r  companies in  th e se  

d i s t r i c t s  and was r e l a t i v e l y  u n im p o rta n t. The woric commenced th e  l a t t e r  

p a r t  o f  the sunmer of 1919 by E scanaba in te r e s t s  in  th e  v i c in i t y  o f P in e  

R idge on S ec tio n  28, 39 -23 , ab o u t fo u r  m iles West o f  th e  C ity  o f  E scanaba, 

was d isco n tin u ed  abou t th e  m iddle o f  th e  year and f a i l e d  to  d is c o v e r  any 

m erchan tab le  o r e .  T h is  was r e a l l y  th e  o n ly  n m  f i e l d  in  which e x p lo ra t io n s  

were c a r r ie d  on d u rin g  the  year*

Mr. Afuhs has cop ied  f o r  our f i l e s  j r t  o u ts id e  e x p lo ra tio n  r e s u l t s  o f 

any im portance w hich have come to t h i s  o f f ic e  in  the  form of lan d  o f f e r s ,  etc*

EXAMINATIONS OF MINERAL PROPERTIES*

Three m ineral p ro p e r t ie s  were examined and re p o r te d  on during  th e  y ea r:

H oldsw arth c la im s ,
Rand C o n so lid a ted  Mines p ro p e r ty ,
H eidelbach  la n d s .

The f i r s t  two are  p y r i te  p ro p e r t ie s  lo c a te d  in  th e  M ich ip ico ten  D i s t r i c t  

o f O n ta r io , Canada, and were v i s i te d  by Mr. J o p lin g  and m yself in  Septem ber. 

They were bo th  o f fe re d  to  t h i s  Company and d ec lin ed *

The H eidelbach lan d s  a re  lo c a te d  se v e ra l m iles  E as t o f Palm er on th e  

Casoade Range and a re  u n d e r la in  by the  Cascade i ro n  form ation* Mr. J o p lin g  

a ls o  accompanied me on t h i s  exam ina tion , which was made in  October* T h is

p ro p e rty  was a ls o  o ffe re d  to  th is  Company.
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Tables No.V and No.VI, which fo llo w , show a d e ta i le d  sta tem en t of 

ch arg es to  G eo log ical expense fo r  th e  y e a r  and a  com parative s ta tem en t 

o f  charges to  th e  G eo log ical Departm ent fo r  th e  l a s t  th re e  y e a rs  and I 

b e l ie v e  are s e lf-e x p la n a to ry *

TABLE V.

DETAIL STATELIEST OP CHARGES TO GEOLOGICAL EXPENSE POE YEAR 1920*

T o ta l.

GEOLOGICAL DEPARTMENT,

S a la r i e s .  T ra v e l. O p era tin g  S u p p lie s . O ff ic e  
__________________________ A utos.___________________ E xpanse.______________

$18,846 .76  $412.74 $1 ,189 .45  $1 ,365 .96  $199.30 $22 ,014 .21

DETAIL OF LARGER ITEMS GROUPED AS SUPPLIES ARP OPERATING AUTOS.

P ro p o rtio n  o f  expense of p a in t in g  b u ild in g  
R en tal o f Maas D r i l l  Hole Compass -  -
Map n e g a tiv e s ,  e t c ,  from C h ild s  A rt G a lle ry  -  
R ep a ir in g  Buick au to  -  -
D ep rec ia tio n  of au to  f o r  G eo log ical Departm ent 

** « m »» E ng. & G eol. D ep ts. -
" n t ru c k  " " " »

$187.50
50.00

190.74
279.40
237.50

45.18 (Geol prop) 
67.58 " "

EXPENSES OF H. L . SMYTH.

T ra v e l.  S u p p lie s . M lso . T o ta l .

$548.32 $17.87 $120.00 $686.19

EXPENSES ACCOUNT VISITING OUTSIDE EXPLORATIONS, 

S a l a r i e s .  T ra v e l .  T o ta l .

$105.85 $91.81 $197.66

SUMMARY.

Expenses o f  G eological Departm ent
" " H. L . Smyth -  -  -  -
" a /c  v i s i t i n g  o u ts id e  e x p lo ra tio n s

Grand to t a l

$22 ,014 .21
686.19
197.66

$22,898 .06
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TABLE VI

COMPARATIVE STATEMENT OF CHARGES TO THE GEOLOGICAL DEPARTMENT FOR

THE LAST THESE YEARS.

1920. 1919. 1918.
S a la r ie s  -  -  -  -  -
T rav e l - - - - -  
O perating  au to s  -  -  -
S upp lies - - - - -  
V is i t in g  o u ts id e  e x p lo ra tio n s  
M iscellaneous -  -  -  -

T otal

Expenses o f  H. L . Smyth, i . e .  
t r a v e l ,  su p p lie s  and m is c e l la ­
neous - - - - - -

$18 ,846 .76  $18 ,890 .02  $16 ,694 .85
412.74  839.03 329.64

1 ,189 .45  1 ,000 .09  796.56
1 ,365 .96  1 ,3 0 9 .0 3  1 ,409 .31

197.66 72.41 254.22
199.30________ 5.61________ 4.89

$22 ,211 .87  $22 ,116 .19  $19 ,489 .47

686.19 642.52 763.86

Grand t o t a l $22 ,898 .06  $22 ,758 .71  $20,253.33
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ANGELINE MINE

There have been no changes o r a d d it io n s  to  th e  m echanical eq u ip ­

ment a t  t h i s  mine d u rin g  th e  y e a r.

We have had c o n s id e rab le  t ro u b le  w ith  th e  Cameron c e n t r i f u g a l  

pump due to  ex cess iv e  w ear on th e  re v o lv in g  b a lan ce  p l a t e .  T h is ba lan ce  

p la te  h as  been re p la c e d  by one hav in g  a  s t e e l  fa c e  and th e  pump i s  now 

o p e ra tin g  in  a  s a t i s f a c to r y  manner. There were no d e la y s  to  m ining 

o p e ra tio n s  on account o f th e  t ro u b le  w ith  t h i s  pump.

A ll o th e r  m echanical equipment o p e ra ted  in  a  s a t i s f a c to r y

manner.

CLIFFS SHAFT MINE

I t  was n ec essa ry  to  i n s t a l l  a  new Lake Shore Engine Works tram  

p la n t  in  o rd e r to  s to c k  th e  o re . T h is p la n t  i s  o f  th e  s tan d a rd  ty p e , w ith  

6 f t .  rubber l in e d  sheave, and h a s  a  h a u lin g  speed o f 750 f t .  p e r  m inute .

I t  i s  d r iv en  th rough  a  s e t  o f F a lk  h errin g b o n e  g ea rs  by a  G eneral E le c t r ic  

50 H. P. m otor. T his p la n t  was s t a r t e d  up on January  1 2 th  and o p era ted  

s a t i s f a c t o r i l y .

There were no o th e r  changes o r a d d i t io n s  a t  t h i s  mine and a l l  

o f th e  m echanical equipment o p era ted  in  a  s a t i s f a c to r y  manner.

HARD ORE SHOPS

A Westinggiouse T ra c tio n  Brake C o ., Type E - l ,  m otor d riv en  a i r  

com pressor, c a p a c ity  55 cu . f t .  p e r  m inu te , h a s  been in s t a l l e d  in  th e  

Machine Shop. T his com pressor i s  to  fu rn is h  a i r  f o r  th e  shop to o ls  when th e  

Lake Mine c lo s e s  down.

There were no o th e r  changes o r  a d d it io n s  to  th e  shop equipm ent.
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WOT.MES MIME

The A ld rich  tem porary p lu n g er pimp on th e  second le v e l  was taken  

out in  F ebruary  and s to re d  on s u rfa c e .

On December 3 1 s t ,  1920, t h i s  mine s t a r t e d  to  fu rn is h  a i r  to  th e  

A ngeline Mine th rough a  6” a i r  l i n e .

There were no o th e r  changes and a l l  m echanical equipment o p era ted  

in  a  s a t i s f a c to r y  manner.

LAKE MIME

The In g e rso ll-R an d  e l e c t r i c  d r iv e n  com pressor was d ism an tled  and 

sh ipped  to  th e  Maas Mine; a ls o  th e  A ll is-C halm ers c e n t r i f u g a l  pump th a t  was 

u sed  fo r  c i r c u l a t i n g  c o o lin g  w a te r f o r  t h i s  com pressor. We a re  now u s in g  

th e  Nordberg steam  com pressor to  fu rn is h  a i r  fo r  th e  mine.

There were no o th e r  changes d u rin g  th e  y e a r  and a l l  m echanical 

equipment o p era ted  in  a  s a t i s f a c to r y  manner.

SALISBURY MIME

The m echanical equipment a t  t h i s  mine o p e ra ted  in  a  s a t i s f a c to r y  

manner. There were no changes or a d d i t io n s  d u rin g  th e  y e a r .

ATHEUS MIME

On May 2nd a  10” te e  in  th e  pump d isch a rg e  l i n e  broke a t  th e  1,000 

f t .  l e v e l ,  making i t  n e c e ssa ry  to  pump th e  w a te r to  th e  Megaunee Mine fo r  a  

few days u n t i l  tem porary r e p a i r s  cou ld  be made. The new 10” te e  was re ce iv e d  

in  August and i n s t a l l e d  in  th e  l i n e .  T h is d isch a rg e  l in e  i s  now in  good con­

d i t io n .

A l i t t l e  t ro u b le  developed in  th e  g ea r on th e  cage h o i s t .  T h is  

gear was re p a ire d  and i s  now in  good c o n d it io n .

On September 5 th  a  bad overwind occu rred  on th e  cage h o i s t .  The
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ATHENS MINE ( C o n t ’ d)

en g in eer h o is te d  th e  cage too  h ig h , b re ak in g  th e  coun terw eigh t rope o f f  a t  

th e  drum. The rope dropped in s id e  o f th e  coun terw eigh t p ip e  to  th e  bottom  

o f th e  s h a f t .  The overwind a ttachm en t o p era ted  p e r f e c t ly ,  b u t on account of 

hav ing  on ly  o n e -h a lf  o f a  tu rn  o f  rope on th e  drum when th e  coun terw igh t i s  

a t  th e  bottom  of th e  s h a f t  th e  brake d id  n o t o p e ra te  f a s t  enough to  c a tc h  i t  

a s  th e  h o i s t  s ta r te d  to  overspeed  a s  soon a s  th e  power was c u t o f f .  I t  i s  

im possib le  to  g e t a  b e t t e r  ad ju stm en t on t h i s  overwind as  th e re  i s  no over­

speed attachm ent on i t .  An o rd e r  h as  been p laced  fo r  a  L i l l y  H o is t C ontro l 

fo r  b o th  th e  sk ip  and cage h o i s t  a t  t h i s  m ine. T h is c o n tro l  h as an over­

speed attachm en t which should  p rev en t any fu tu re  a c c id e n ts  o f t h i s  k in d .

A ll o th e r  m echanical equipment o p e ra ted  in  a  s a t i s f a c to r y  manner.

MAAS MIKE

There have been a  number o f changes in  th e  m echanical equipment a t  

t h i s  m ine. The o ld  steam  h o i s t in g  equipm ent h as  been re p la c e d  by e l e c t r i c a l  

equipm ent.

The steam d riv e n  cage h o i s t  was d ism an tled  and i t  i s  now bein g  

r e b u i l t  in to  an e l e c t r i c  h o is t  to  be used  a s  a  sk ip  and cage h o i s t  a t  th e  

■P rinceton Mine. To re p la c e  t h i s  h o i s t  we have in s t a l l e d  a  Lake Shore Engine 

Works h o is t  hav ing  a  drum 10 f t .  in  d ia .  x  8 f t .  fa c e , w ith  a  rope c a p a c ity  

o f 2,000 f t .  o f 1 -1 /8 "  ro p e . H o is tin g  speed i s  1,048 f t .  p e r  m inute .

Maximum p u l l  on rope 13,760 lb s .  T his h o i s t  i s  d r iv en  th ro u ^ i  a  s e t  o f 

P a lk  h errin g b o n e  g e a rs , en c lo sed  in  o i l  t i g h t  g ea r g u ard s, by a  G eneral 

E le c t r ic  in d u c tio n  m otor, 400 H .P . , 360 R .P .M ., 2200 v o l t s .  T h is h o is t  i s  

equipped w ith  a  L i l ly  H o is t C on tro l which was m anufactured by  th e  Duro M etal 

P roducts Company. The au tom atic  p ro te c t io n  p ro v id ed  fo r  in c lu d e s  th e  

fo llo w in g :

(a) A gainst f a i l u r e  o f a i r  supply .

(b) " ex c ess iv e  o v erlo ad .

(c) " ex c ess iv e  drop in  v o lta g e .
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(d) A gainst ex cess iv e  overspeed in  h o i s t in g  o r low ering  
w ithou t power.

(e) A gainst r e - s e t t i n g  th e  prim ary  c i r c u i t  b re a k e r  u n t i l
th e  b rak e  i s  s e t  and th e  p rim ary  re v e rs in g  
c o n tro l  i s  in  th e  o f f  p o s i t io n .

( f )  " o v e r tr a v e l .

(g) " s t a r t i n g  o f  m otor vdien b rake  i s  s e t ,  b u t i s  so
arran g ed  th a t  th e  b rak es can be s e t  w ith  power 
on m otor, which w i l l  a c t  to  c u t o f f  power.

(h) A speed l im i t  and slow  down d ev ice  th a t  can be s e t  a t
any speed a t  any d e s ire d  p o in t in  th e  s h a f t .

T his h o i s t  was put in  o p e ra tio n  on March 1 1 th . I t  i s  v e ry  s a t i s f a c to r y  in  

every  r e s p e c t .

The old  steam  d riv e n  sk ip  h o i s t  was a ls o  d ism an tled  and i s  now 

s to re d  a t  th e  mine. I t  was re p la ce d  by a  Lake Shore Engine Works e l e c t r i c  

d r iv e n  h o i s t .  T h is h o i s t  h as  a  drum 10 f t .  in  d ia .  x  8 f t .  f a c e , w ith  a  

rope c a p a c ity  o f  2 ,000 f t .  o f i f "  ro p e . H o is tin g  speed i s  1500 f t .  p e r 

m inute and maximum p u l l  on rope 20,120 lb s .  T his h o i s t  i s  d r iv en  th rough  

a  s e t  o f  F a lk  herrin g b o n e  g ea rs  en c lo sed  in  an o i l  t i g h t  g ea r guard , th e  

g ea rs  ru nn ing  in  an o i l  b a th  a t  a l l  t im e s . The m otor i s  a  W esting iouse 

700 H .P . , 390 R .P .M ., 2300 v o l t ,  equipped w ith  l iq u id  rh e o s ta t  c o n t ro l .

T h is i s  th e  on ly  h o is t  m otor w ith  t h i s  type  o f  c o n tro l  in  u se  by t h i s  com­

pany. The a p p l ic a t io n  in  g en e ra l i s  v e ry  s a t i s f a c to r y .  T his h o i s t  was put 

in  o p e ra tio n  on August 30 th  and h as  g iv en  s a t i s f a c t io n .  I t  i s  a ls o  equipped 

w ith  a  L i l ly  H o ist C on tro l same a s  th e  cage h o i s t .

I t  was n ecessa ry  to  b u ild  an  a d d it io n  to  th e  power house to  

accommodate th e se  two h o i s t s .  The i n s t a l l a t i o n  o f  th e  h o i s t s  was com pleted 

w ith o u t in te r f e r in g  in  any way w ith  th e  o p e ra tio n  o f th e  mine.

The S u lliv a n  steam d r iv e n  com pressor was d ism antled  in  J u ly  and 

i s  now s to red  a t  th e  m ine. To re p la c e  t h i s  steam  com pressor we in s t a l l e d  an 

In g e rso ll-R an d  e l e c t r i c  d r iv e n  com pressor tak en  from th e  Lake Mine. T his 

i n s t a l l a t i o n  was com pleted O ctober 23rd  and th e  machine pu t in  o p e ra tio n .

We a ls o  moved th e  second In g e rso ll-R a n d  com pressor from a  tem porary  b u ild in g  

and in s ta l l e d  i t  in  th e  power house. T h is  machine was put in  o p e ra tio n  in  

December. These com pressors were b u i l t  by th e  In g e rso ll-R a n d  Company. They

MAAS MINE (C o n l^ d }
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MAAS MIKE (C o n t* d )

a r e  G lass P .R .E .-2 , e l e c t r i c a l l y  d r iv e n , c a p a c ity  2443 cu . f t .  p e r  m inute 

each , d i r e c t  connected to  a  400 H .P. G eneral E le c tr ic  m otor. T his g iv e s  u s  

a  combined c a p a c ity  o f  4 ,886 cu . f t .  o f a i r  p e r  m inu te . Both m achines a re  

o p e ra tin g  s a t i s f a c t o r i l y .

On September 2nd we pu t in  o p e ra tio n  an  e l e c t r i c  d r iv e n  tram  p la n t  

to  hand le  th e  ro ck . T h is p la n t  re p la c e s  a  steam p lan ljfo rm erly  u sed . I t  

was b u i l t  by th e  Lake Shore Engine Works and i s  our s tan d a rd  ty p e  ru b b er 

l in e d  sheave e n d le ss  rope h au lage  6 f t .  sheave, w ith  a  rope speed o f 750 f t .  

p e r  m inu te . I t  i s  d r iv e n  th rough  a  s e t  o f h errin g b o n e  g ea rs  by a  G eneral 

E le c t r ic  50 H .P. m otor, 600 R .P .M ., 2200 v o l t s .  T h is machine i s  o p e ra tin g  

v ery  n ic e ly .

We a re  a t  p re s e n t i n s t a l l i n g  a  steam h e a tin g  p la n t  in  th e  Change 

House. I t  i s  a  50 H .P. locom otive type  b o i l e r  and i s  lo c a te d  in  an a d d it io n  

b u i l t  fo r  th a t  pu rpose . The i n s t a l l a t i o n  o f t h i s  p la n t  i s  n e c essa ry  on 

accoun t o f th e  mine b e in g  e n t i r e ly  equipped w ith  e l e c t r i c  d r iv en  m achinery 

and on account o f hav ing  no steam  in  th e  main b o i l e r  p la n t  when th e  steam 

tu rb in e  i s  no t in  o p e ra tio n .

A ll o f  th e  m echanical equipment o p e ra ted  in  a  s a t i s f a c to r y  manner.

MAAS CRUSHING PLANT

T his 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 . I t  was shut 

down on November 1 1 th . There a re  a  few m inor r e p a i r s  to  be made to  th e  con­

v ey o r, and th e  lump o re  pocket h as  to  be r e - l in e d  b e fo re  th e  sh ip p in g  season 

opens. These r e p a i r s  a r e  b e in g  tak en  c a re  o f and th e  p la n t  w i l l  be ready  

fo r  o p e ra tio n  on tim e .

HBGAPNEE MINE

There were no changes o r a d d i t io n s  to  th e  m echanical equipment 

d u rin g  th e  y ea r and a l l  equipment o p e ra ted  in  a  s a t i s f a c to r y  manner.

K 4 8
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SOUTH JACKS Oil CRUSHER PLATO

The c ru sh e r  ■was n o t used  d u rin g  th e  y e a r.

On J u ly  15 th  we com pleted th e  i n s t a l l a t i o n  o f  an  In g e rso ll-R an d  

" Im p eria l"  Typo 10, D uplex, Short B e lt D rive com pressor, s iz e  16"-10" x 14", 

c a p a c ity  599 cu. f t .  p e r  m inute a t  185 R.P.M . T h is machine i s  d r iv en  by 

a  G eneral E le c tr ic  100 H .P«, 875 R.P.M . m otor, and i s  o p e ra tin g  v e ry  n ic e ly .  

T his machine re p la c e d  a  12-|" x  12" In g e rso ll-R an d  com pressor which was too  

sm all. The o ld  com pressor and m otor was shipped to  th e  H ill-T ru m b u ll Mine.

There were no o th e r  changes in  th e  equipment a t  t h i s  mine.

The p la n t  was shu t down on O ctober 1 s t .

BARNES-HECKER MIRE

On January  19 th  we com pleted th e  i n s t a l l a t i o n  o f th e  tram  p la n t .  

T his p la n t  was b u i l t  by th e  Lake Shore Engine Works and i s  our s tan d a rd  ty p e . 

I t  h as  an 8 f t .  ru b b e r l in e d  sheave and i s  d r iv e n  th rough  a  s e t  o f  h e r r in g ­

bone g ears  by a  G eneral E le c tr ic  50 H .P . , 575 R.P.M . m otor. I t  h a s  a  rope 

speed o f 1,300 f t .  p e r  m inu te . T h is  p la n t  w i l l  be u sed  to  s to c k  o re .

On May 1 8 th  we com pleted th e  i n s t a l l a t i o n  o f  th e  A ld ric h  t r i p l e x  

p lu n g er pump and i t  was p u t in  o p e ra tio n  on August 12 th . T his pump i s  o f 

th e  v e r t i c a l  ty p e , s iz e  10" x  16", c a p a c ity  1 ,000 G.P.M. a g a in s t  1,000 f t .  

h ead . I t  i s  d r iv e n  by a  b e l t  through, a  s e t  o f  herrin g b o n e  g ea rs  by a  350 

H .P. G eneral E le c t r ic  m otor, 885 R .P .M ., 2300 v o l t s .  T h is pump h as  been in  

con tinuous o p e ra tio n  and h a s  no t g iven  u s  much t r o u b le .

On September 11 th  we were pumping abou t 800 G .P.M ., making i t  

n ec e ssa ry  to  i n s t a l l  an o th e r pump to  h e lp  h an d le  th e  w a te r. We had a  1,000 

G .P.M ., 1,000 f t .  head , 8" -  6- s t a g e ,  W orthington c e n t r i f u g a l  pump s to re d  

a t  th e  mine and t h i s  was i n s t a l l e d  in  th e  same pump house a s  th e  A ld rich  on 

th e  t h i r d  le v e l .

On September 18 th  we had some tro u b le  w ith  th e  W orthington c e n t r i ­

fu g a l pump, making i t  n ec e ssa ry  to  g e t a n o th e r  pump from th e  Stephenson Mine.

m ec h a n ic a l  d epa rt m e n t



BARNSS-HECKER MIRE (C ont'd )

T h is pump -was i n s t a l l e d  on th e  second le v e l  on a  tem porary fo u n d a tio n .l t  

was pu t in  o p e ra tio n  on September 2 9 th . I t  i s  an  A llis-K h alm ers c e n t r i f u g a l  

pump, c a p a c ity  1,000 G.P.M.

During Septem ber and November c o n c re te  bu lkheads were b u i l t  in  
«

th e  d r i f t s  to  s to p  th e  flow  o f w a te r. I f  i t  becomes n e c essa ry  th e s e  dams 

can be c lo sed  by p u t t in g  in  square  tim b er o r s to p  lo g s , m  November and 

December we had a  la rg e  in c re a s e  in  w a te r ,  making i t  n e c e ssa ry  to  p lu g  th e  

second le v e l  dam w ith  a  s lu g  o f c o n c re te  a s  tim b er would n o t s tan d  th e  

ex cess iv e  p re s s u re . T h is i s  a  v e ry  wet mine and we a re  pumping about a l l  

th e  w a te r we can h an d le  w ith  th e  p re se n t equipm ent.

Three o n e-car Pneum atic R o ta ry  Dumps were in s t a l l e d  underground. 

These were b u i l t  by th e  Wood Equipment Company and one was i n s t a l l e d  on 

each le v e l  to  dump th e  mine c a r s  in to  th e  sk ip . T his equipment h as  g iven  

s a t i s f a c t io n .

LLOYD MINE

There were no changes a t  t h i s  mine and a l l  m echanical equipment 

opera ted  s a t i s f a c t o r i l y .

p lu n g e r pumps on th e  4 th  lev e l*  The f ro n t  end o f th e  fo u n d a tio n s were r e ­

b u i l t  and a  so le  p la te  p u t under th e  pumps. The g ea rs  were in  v e ry  ppor 

c o n d itio n . They were r e -c u t  and r e - s e t ;  a ls o  ground in .  T h is  pu t bo th  

g ea rs  back in  very  good c o n d itio n . We a ls o  pu t o i l  t i g h t  gear guards on 

so th a t  th e  g ea rs  a re  now o p e ra tin g  in  a  b a th  o f o i l ,  which should  len g th en  

th e  l i f e  of th e  g e a rs  c o n s id e ra b le .

There were no o th e r  changes or a d d it io n s  to  th e  m echanical 

equipment and ev e ry th in g  operated  in  a  s a t i s f a c to r y  manner.

MORRIS MINE

A co n s id e rab le  amount o f  r e p a i r in g  was done to  th e  two Direscott

No c h a n g e s  o r  a d d i t i o n s  t o  t h e  m e c h a n ic a l  e q u ip m e n t .
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AUSTIN MINE

T his mine was id le  th e  e n t i r e  y e a r ,  hav in g  been shu t down 

Dec. 31, 1919.

FRANCIS MINE

O peration  v ery  s a t i s f a c to r y .  No new i n s t a l l a t i o n  o r changes 

in  th e  m echanical equipm ent.

GWINN MINE

O peration  v ery  s a t i s f a c to r y .

D uring th e  y ea r a  sm all e l e c t r i c  d riv en  samp pump was in ­

s t a l l e d  on th e  9 th  l e v e l .

GWINN CRUSHING PLANT

T his p la n t  o p era ted  s a t i s f a c t o r i l y  a l l  seaso n , w ith  no d e lay s o f 

any consequence. I t  was shut down on November 6 th .

A new conveyor b e l t  w i l l  be needed fo r  nex t season .

GARDNER MINE

W ith th e  ex cep tio n  o f an overwind in  March, in  w hich th e  sk ip  

was b ad ly  w recked, th e  o p e ra tio n  o f t h i s  mine was v e ry  s a t i s f a c to r y .

The mine was c lo sed  down on November 3 0 th  f o r  an in d e f in i t e

p e r io d .

MACKINAW MINE

On March 26 th  a  main b e a r in g  burned out on th e  Nordberg a i r  com­

p re s so r  due to  la c k  o f  a t t e n t io n  by th e  a t te n d a n t .

On March th e  23rd , w h ile  lo ad in g  th e  sk ip  a t  th e  4 th  le v e l  th e  

c le v is  co n n ectin g  th e  rope and sk ip  b ro k e , a llo w in g  th e  sk ip  to  f a l l  to  th e
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MACKINAW MINS ( C o n t 'd )

bottom  le v e l  and b ad ly  w recking i t .

In  J u ly , due to  a  m isu n d erstan d in g  o f s ig n a ls  between th e  la n d e rs  

and th e  en g in ee r, an overwind o ccu rred  and th e  sk ip  was b ad ly  w recked.

The mine was c lo sed  down on November 30 th  fo r  an in d e f in i t e  

p e r io d . The underground pumps, how ever, a re  s t i l l  i n  o p e ra tio n .

PRINCETON MINE

O peration  s a t i s f a c to r y .

A new s t e e l  w a te r l in e  was l a i d  from th e  8" wood main to  t h i s  

mine in  A p ril .

A new h o i s t  f o r  t h i s  mine i s  u n d er c o n s tru c t io n  a t  th e  Lake Shore 

Engine Works. I t  i s  b e in g  b u i l t  from th e  o ld  drum and o th e r  a v a i la b le  

p a r t s  o f  th e  o ld  A llis -C ah lm ers  cage h o is t  from th e  Maas Mine. T h is h o is t  

i s  now overdue and th e  engine room and fo u n d a tio n  a re  a l l  read y  fo r  i t s  

i n s t a l l a t i o n .

A new 8 f t .  Lake Shore Engine Works tram  p la n t  i s  on th e  ground 

read y  fo r  i n s t a l l a t i o n .

As soon a s  th e  h o i s t  i s  re c e iv e d  i t  i s  planned to  shut down th e  

mine and r a i s e  th e  s h a f t  house 14 f t .  and change over to  th e  new h o i s t .

A sm all v e r t i c a l  e l e c t r i c  d r iv e n  pump, m anufactured by  th e  Chicago 

Pump Company, was i n s t a l l e d  in  th e  o ld  #1 S h aft in  O ctober and d e l iv e r s  th e  

w a te r up to  #2 S h a f t .  The o ld  pumps in  #1 S haft were ta k e n  out November 4 th .

PRINCETON CENTRAL POWER PLANT

The f i r e  a t  t h i s  p la n t  on May 2 8 th , which d estro y ed  th e  co a l dock 

and co o lin g  tow er and burned th e  ro o f  o f th e  b o i l e r  room and d id  some m inor 

damage to  th e  e l e c t r i c  w ir in g  o u ts id e  th e  S u b s ta tio n , was th e  o u ts ta n d in g  

f e a tu re  fo r  th e  y e a r . I t  was on ly  a  sh o r t job to  re p la c e  th e  w ir in g  and 

g e t th e  power p la n t  fu n c tio n in g , so th a t  a l l  th e  mines were w orking ag a in  a s  

u su a l on th e  2 9 th . Work was im m ediately s t a r t e d  c le a n in g  up th e  wreckage
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PRINCETON GENERAL POWER PLANT (C ont'd )

around th e  b o i l e r  p la n t p re p a ra to ry  to  g e t t in g  i t  back in  w orking o rd e r 

should  a  sh o rtag e  o f w ater a t  th e  h y d ro - e le c t r ic  p la n ts  make i t  n ece ssa ry  

to  have th e  steam tu rb in e  h e lp  out in  su p p ly in g  c u r re n t .  T h is  need 

developed in  October and th e  work was ru sh ed  to  com pletion . On October 

24 th  th e  tu rb in e  was s ta r te d  and i t  h as  been w orking p r a c t i c a l l y  con­

tin u o u s ly  s in c e  th a t  tim e .

The f i r e  p ro o f t i l e  ro o f  was l a i d ,  bu t due to  co ld  w eather i t  was 

covered w ith  a  tem porary t a r  p ap e r co v e rin g  to  p ro te c t  i t  u n t i l  summer, 

when th e  f e l t  co v e rin g  w i l l  be cemented in  p la c e .

A tem porary  co a l h an d lin g  equipment was i n s t a l l e d  because th e  new 

one could  no t be su p p lied  in  tim e .

PRINCETON HJMP STATION

S erv ice  con tinuous and s a t i s f a c to r y .

In  December a  new 1,000 G.P.M. A llis -C h a lm ers  c e n t r i f u g a l  pump 

was i n s t a l l e d  in  t h i s  s t a t i o n .  I t  i s  d r iv e n  by a  100 H .P. A llis-C h alm ers  

m otor. T his pump was s t a r te d  up  on December 11 th  and o p e ra te s  i n t e r ­

m i t te n t ly .

STEPHENSON MINE

O peration  v ery  s a t i s f a c to r y .

In  January  th e  g ea r and p in io n  on th e  P re s c o tt  p lu n g er pump on 

th e  5 th  le v e l  were r e - s e t  and ground in  and a  f l e x ib l e  co u p lin g  i n s t a l l e d  

between th e  m otor and p in io n  s h a f ts .  The pump h as  been w orking much b e t t e r  

and q u ie te r  s in ce  t h i s  improvement.

In  J u ly  th e  o ld  A llis -C h a lm ers  c e n t r i f u g a l  pump in  th e  5 th  le v e l  

pump s ta t io n  was r e - l in e d  and new s h a f t  and im p e lle r  i n s t a l l e d .  The 

fo u n d a tio n  was lo w ered ,b r in g in g  th e  pump n e a re r  th e  w ater in  th e  sump, which 

was a  decided  improvement, a s  w e ll a s  a llo w in g  th e  to p  c a s in g  to  be removed
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a t  any tim e fo r  a  q u ick  r e p a i r  o r exam ination .

A new e l e c t r i c  d riv en  ro c k  tram  p la n t  h as  been o rd ered  to  

re p la c e  th e  o ld  worn out steam p la n t .  I t  h as  no t y e t been re c e iv e d .

In  November a  co n c re te  dam was p u t in  on th e  5 th  le v e l  to  ho ld  

back and c o n tro l th e  w ate r from a  d r i l l  h o le  b e in g  sunk in to  t h i s  le v e l  

from th e  su rfa c e . The purpose o f t h i s  d r i l l  h o le  i s  to  d ra in  th e  b a s in  

formed by th e  led g e  over th e  mine of a l l  w a te r . The purpose o f the dam 

i s  to  h o ld  back and re g u la te  th e  w a te r , l e t t i n g  i t  flow  to  th e  5 th  le v e l  

pump s ta t io n  a s  th e  pumps th e re  can h an d le  i t .

In  Septem ber th e  1,000 G.P.M. A llis-C h a lm ers  c e n tr i fu g a l  pump 

and m otor was ta k e n  out and shipped to  th e  B am es-H ecker Mine.
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BOEING MINS

A permanent h o is t  -with 5* x  5* drum, b u i l t  by th e  Lake Shore 

Engine Works and d r iv e n  th rough  one h errin g b o n e  g ea r re d u c tio n  by a  200 HP, 

General E le c t r i c  m otor, -was rece iv ed  and p laced  in  th e  eng ine house, A bad 

flaw  was d isco v ered  in  th e  drum. T his was c a l le d  to  th e  a t t e n t io n  of th e  

Lake Shore Engine Works and a  new drum was fu rn ish e d . The h o i s t  was p laced  

in  o p e ra tio n  in  March, bu t the  p ro p e r overw ind equipment was no t secured  

u n t i l  December. I t  i s  now a t ta c h e d  and th e  h o i s t  g iv es  s a t i s f a c t io n .

A f te r  th e  permanent h o is t  was p lac ed  in  o p e ra tio n , th e  tem porary 

h o i s t  u sed  fo r  s in k in g  was moved in to  th e  engine house and i n s t a l l e d  to  

o p e ra te  a  l ig h t  cage in  th e  cage com partment.

The pump house ex cav a tio n  was f in is h e d  in  March, b u t i t  re q u ire d  

s e v e ra l months more to  c u t sump and p u t in  co n c re te  b u lk h ead s. A f te r  t h i s  

th e  pumps were i n s t a l l e d  and th e  lo ad  was s h i f te d  from a i r  d r iv e n  to  e l e c t r i c  

d r iv e n  pumps on August 23rd . To d a te  a  flow  o f n o t more th an  170 g a llo n s  

p e r m inute h as  been th e  maximum. The s t a t i o n  i s  18 f t .  w ide by 34 f t .  long  

and c o n ta in s  two e l e c t r i c  d r iv e n  jum ps, one a  t r i p l e x  p lu n g er type  and th e  

o th e r  a  c e n t r i f u g a l .  The v e r t i c a l  t r i p l e x  pump, made by The A ld rich  Pump 

Company, h as  p lu n g ers  11" x  12" w ith  a  c a p a c ity  o f 850 G.P.M. a g a in s t  350 f t .  

head , and i s  b e l t  connected to  a  100 H .P . , 600 R .P .M ., Form M., General 

E le c tr ic  m otor. The c e n t r i f u g a l  pump was made by th e  A ll  is-C halm ers Manfg. 

Company. I t  h as  a  c a p a c ity  o f 800 G .P.M ., a g a in s t  350 f t .  head , and i s  

d i r e c t  connected to  a  125 H .P . ,  1800 R .P .M ., 2200 v o l t ,  A llis -C h a lm ers  m otor. 

The p re se n t pump house f lo o r  i s  on ly  190 f t .  from s u r fa c e , bu t th e  pumps 

were purchased  heavy enough so th a t  th e y  may be low ered a s  c o n d itio n s  w a rra n t.

A permanent Change House was com pleted and com plete ly  equipped 

w ith  w a te r and h e a t .  A 125 H .P. b o i l e r  from th e  Helmer Mine b o i l e r  house 

was i n s t a l l e d  fo r  h e a tin g .

To e lim in a te  th e  h ig h  re n t  charged  fo r  tra n s fo rm e rs  by th e  G reat 

H orthern  -Power Company a  S u b s ta tio n  was purchased  and i n s t a l l e d .  T h is  equ ip ­

ment c o n s is ts  o f th re e  150 K.V.A. t ra n s fo rm e rs ,  one th re e -p h a se  Aluminum C ell
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E le c t r o ly t i c  L ig h tn in g  A rre s te r  and a  s t e e l  S u b s ta tio n  s t r u c tu r e  w ith  horn  

gap sw itch , choke c o i l s ,  fu s e s ,  e t c . ,  th e  whole supported  on a  c o n c re te  foun­

d a t io n .  I t  was i n s t a l l e d  d u rin g  th e  l a t e  summer and h a s  g iven  no t ro u b le .

The underground h au lag e  system  c o n s is t s  o f  a  mot o r-g e n e ra to r  s e t  

in  th e  eng ine house, two Type L .M .-2-T-6 s ix  to n  G eneral E le c t r i c  locom otives 

and f i f t e e n  65 cub ic f t .  r o l l e r  b e a rin g  tram  ca rs  d esigned  to  opera ted  in  a  

r o ta r y  dump lo c a te d  over s h a f t  p o ck e t. The G eneral E le c t r i c  Company m otor- 

g en e ra to r s e t  c o n s is ts  o f a  150 H .P . , 2200 v o l t ,  synchronous m otor d i r e c t  

connected  to  100 K.W., 250 v o l t ,  D^C. g e n e ra to r . Some d e lay  was experienced  

in  g e t t in g  t h i s  equipment ru n n in g  due to  poor d e l iv e ry  o f sw itchboard , -vdiich 

a r r iv e d  a  month a f t e r  th e  mot o r -g e n e ra to r  s e t  was i n s t a l l e d  in  th e  engine 

house. The h au lag e  system  was p laced  in  o p e ra tio n  on August 9 th .

The o n e-car ro ta r y  dump was b u i l t  by The Car Dumper & Equipment 

Company and i s  equipped w ith  ca tc h e s  and t r i p s  so th a t  a  t r a i n  o f c a rs  can 

be dumped indepedent o f th e  locom otive a f t e r  th e  f i r s t  c a r  i s  lo c a te d  in  th e  

dump.

An Arm strong "Shuveloder" was purchased  fo r  u se  in  d r iv in g  th e  main 

d r i f t s .  T his broke down so f re q u e n tly  th a t  b e fo re  th e  y e a r  was over th e  

m anufactu rers re p la ce d  i t  f r e e  o f charge  w ith  a  new one. The new one c o n ta in s  

some ra d ic a l  improvements and i t  i s  hoped w i l l  g ive  b e t t e r  s e rv ic e  th an  th e  

o ld  machine.

CBOSBY MINE

There were very  few changes a t  t h i s  mine d u rin g  the y e a r .

The M arion "60" steam shovel was overhau led  and a f t e r  lo a d in g  out 

th e  s to c k p ile  was shipped to  th e  Meadow Mine in  J u ly .

In  March the pumpman allowed the suny6 to overflow and drowned the 

motor on the skip pit pump.

In  August some f a l l i n g  ground caught one "28" M arion shovel and 

pushed i t  over on i t s  s id e .

In September a  c o l l i s io n  o ccu rred  between our #2 locom otive and a
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G reat n o rth e rn  en g in e , due to  m isu n d erstan d in g  o f  o rd e rs .  Ho one ■was h u r t  

and on ly  some draw "bar equipment was b roken .

Very good u se  was made o f the Shops d u rin g  th e  summer fo r  tu rn in g  

o u t work re q u ire d  a t  th e  H ill-T ru m b u ll Mine and washing p la n t .

The 125 H .P. locom otive b o i l e r  was shipped to  th e  H ill*T rum bull 

Mine fo r  h e a tin g  th e  Shops.

HILL-THOMBULL MIRE

Most o f th e  ru sh  work f o r  th e  y ea r o ccu rred  in  com pleting  th e  

Washing ■P lan t. The p la n t  fo u n d a tio n s were pu t in  d a r in g  th e  f a l l  o f  1919, 

and th e  rem ain ing  co n c re te  work d u rin g  th e  summer ahead o f th e  s t e e l  e r e c t in g  

crew. The s te e l  crew  a r r iv e d  on May 14 th  and th e  m i l l  was p laced  in  o p e ra tio n  

on August 22nd, w ashing 143,584 to n s  o f c o n c e n tra te s  b e fo re  i t  was c lo sed  

down fo r  th e  w in te r  on November 6 th .

The main item s o f in fo rm a tio n  in  co n n ectio n  w ith  th e  m il l  a re  a s

fo llo w s:

1 C oncrete re c e iv in g  b in ,  c a p a c ity  400 to n s .

1 - 8  ft. Pan conveyor operated by 60 H .P. D.C. motor, feeds 

at variable speed between 0 and 30 ft. per minute.

1 In c lin e d  b a r  g r iz z ly ,  opening between b a r s  6" .

1 - 5 *  Pan Conveyor o p e ra ted  by b e l t  th rough  c lu tc h  p u lle y  

on c ru sh e r  s h a f t .

1 -  42” x 40" S u p erio r ty p e  jaw c ru sh e r  b e l t  d riv en  by 100 

H .P . m otor.

1 M errick  P a tan t W eightom eter fo r  36" b e l t  conveyor, 

maximum c a p a c ity  125 lb s .  lo ad  p e r  f t .  o f  b e l t .

1 -  36" B e lt conveyor fu rn ish e d  by Stevens-Adamson Manufac­

tu r in g  Company, feed in g  a t  r a t e  o f 300 f t .  p e r  m inute . I n c l in a t io n  20 

d eg rees . C en ters app rox im ate ly  200 f t .  D riven by 50 H .P. m otor.

C apacity  1 ,000 to n s  p e r h o u r.
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1 -  6* x 12* A llis-C h a lm ers  sc reen  o p era ted  by 20 H .P. m otor. 
D iam eter o f  h o le s  1 " , l i " , a n d  2 " . R.P.M . 11.

2 - 2 5  f t .  Hutch type A llis -C h a lm ers  lo g  w ashers, each 
o p e ra ted  by 25 H .P. m o to r. R.P.M. 13.

1 -  36" P ick in g  b e l t  conveyor, 20* c e n te r s .  Speed 40 f t .  p e r
m inu te . D riven  by 2 H .P. m otor.

4 - 1 8  f t .  H utch ty p e  A llis -C h a lm ers  lo g  w ash e rs , each 
o p e ra ted  by 5 H .P. m otor.

2 -  36" x  48" Chip s c re e n s , each o p era ted  th rough  James Speed
R educer by 2 H .P. m otor.

18 -  D e is te r  Overstrom  T ab le s , s in g le  deck w ith  ru b b e r to p s , 
d riv en  by  one 20 H .P . m otor.

2 -  3" C oncen tra te  M orris  c e n t r i f u g a l  pumps, each o p era ted  by 
10 H .P . m otor.

1 D orr C la s s i f i e r ,  o p e ra ted  from ta b le  c o u n te rs h a f tin g .

C apac ity  o f  m il l  2500 to n s  p e r  10 h o u r s h i f t .  T o ta l r a te d  
m otor c a p a c ity  671 H .P.

W ater su p p lied  from L i t t l e  P anacie Lake 3,000 f t .  from p la n t  
th rough 20" s p i r a l  r iv e te d  p ip e  by two 2,000 G.P.M. pumps, 
one a  duplex  p lu n g er P re s c o tt  pump d riv e n  by  125 H .P. m otor 
and one A llis-C h a lm ers  c e n t r i f u g a l  o p era ted  by 150 H .P. m otor.

Tank -  c a p a c ity  25,000 g a l lo n s  -  97 f t .  s t e e l  s t r u c tu r e  -  
14 f t .  d iam ete r x  16 f t .  h ig h .

Rock d is p o s a l -  by a  3 - to n  e l e c t r i c  locom otive and th re e  65 
cu . f t .  ro c k e r dump c a r s .

Power su p p lied  by th re e  -  150 Z.Y.A. tra n s fo rm e rs  in  S u b s ta tio n  
s im ila r  to  one d e sc rib ed  a t  th e  Boeing Mine.

Hew equipment re c e iv e d  f o r  th e  mine in c lu d ed :

16 -  20 yd. Type "Ra 20" K ilbourne & Jacobs dump c a r s .

3 -  19" x  26" 060-134 s ix  wheel S w itch ing  Locomotives b u i l t  
by th e  American Locomotive Company.

1 -  88-C Bucyrus steam  shovel equipped w ith  3§- yd . manganese 
d ip p e r .

A s e t  o f  Shop B u ild in g s  was e r e c te d ,  c o n s is t in g  o f m achine, b lac k ­

sm ith  and c a rp e n te r  shop, w ith  locom otive shed connected th rough  an enclosed  

passageway. The machine shop i s  50* x  100’ , w ith  to o l  room, e l e c t r i c i a n ’ s room, 

s to re  room, com pressor room and wash room on one s id e .

A s tan d a rd  gauge tr a c k  ru n s th ro u g i th e  c e n te r  and th e  12 ' x  16* 

r o l l i n g  s t e e l  doors a re  la rg e  enougi f o r  th e  locom otives and shovels  to  ru n  in .
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HILL-TKOMBULL MINE ( C a n t ’ d )

T his t r a c k  i s  equipped w ith  drop  p i t  and hydro-pneum atic p i t  jack  a llo w in g  

d r iv e r s  o f  locom otives to  be removed w ith o u t r a i s in g  en g in e . The machine 

shop c o n ta in s  th e  fo llo w in g  equipm ent:

1 -  1 0 -ton  T ra v e lin g  c ran e  o ver t r a c k .

1 -  24" South Bend la th e  w ith  14* bed.

1 -  20" American Engine la th e  w ith  8 ’ bed.

1 -  48" R yerson r a d ia l  d r i l l .

1 -  24" H o llingw orth  back geared  cran k  sh ap e r.

1 -  24" S i lv e r s  s l id in g  head d r i l l i n g  m achine.

1 -  32" x 32" x  8* "Grey" p la n e r .

1 -  58" 2 0 0 -to n  Caldw ell wheel p re s s .

1 -  #316 C O ste r b o l t  and p ip e  th re a d in g  machine.

1 -  F lo o r  g r in d e r  fo r  emery wheels 14" x 2".

1 -  G rin d sto n e .

W ith th e  a d d it io n  o f a  power hacksaw th e  shop w i l l  be com plete . 

The b lack sm ith  shop i s  50’ x  50 ’ and c o n ta in s  th e  fo llo w in g  equ ip -

1 -  1 0 -to n  T ra v e lin g  c ran e .

2 -  F o rges.

1 -  R yerson s t e e l  p in ch  and sh e a rin g  m achine, Type S .C .A .P .4 .

1 -  2000 l b .  N iles-B em ent-Pond steam  hammer.

The c a rp e n te r  shop i s  39’ x  4 9 ’ in  s iz e  and c o n ta in s  th e  fo llo w in g :

1 -  5 - to n  Hand c ran e .

1 -  #260 Fay & Egan v a r ie ty  saw.

1 -  36" Bank s c r o l l  saw.

1 -  #316 Hand p la n e r  and j o i n t e r .

T his shop i s  a l s o  equipped w ith  t r a c k  to  ru n  in  broken dump c a r s .  

The t r a c k  in  th e  machine shop ex ten d s through, th e  b lack sm ith  shop

and th re e  r o l l i n g  s te e l  doors p e rm its  a  locom otive to  ru n  th rough  b o th  shops 

and out o p p o site  end o f th e  b u ild in g .

The 125 H .P. b o i l e r  f o r  h e a t in g  system i s  lo c a te d  in  th e  s n a i l

ment:

MECHANICAL DEPARTMENT



HILL-TBUMBULL MINE ( C o n t ’ dL)

b u i ld in g  a tta c h e d  to  th e  b lacksm ith  shop and th e  p ip e s  were a rran g ed  w ith  

red u c in g  v a lv e  so th a t  th e  steam  hammer can e i t h e r  be o p e ra ted  from t h i s  

b o i l e r  o r by an  a i r  com pressor.

MEADOW MIME

A 3" s u c tio n  l in e  was put in  f o r  b o i l e r  feed  pumps. T h is l in e  

connected to  th e  su rfa c e  w ate r in s te a d  o f th e  mine w ater and stopped  s c a lin g  

in  th e  b o i le r s .

The t r i p l e  expansion  pump was b rough t to  su rfa c e  and s to re d  n ea r 

th e  s h a f t  house.

An excess flow  o f w ate r was experienced  d u rin g  th e  summer. In  

p re v io u s  y ea rs  i t  was n e c essa ry  f o r  th e  compound condensing  jump to  work 

a t  maximum c a p a c ity  from fo u r  to  s ix  w eeks, b u t t h i s  y ea r th e  flow  la s te d  

f o r  f iv e  months and i s  s t i l l  above norm al. I f  th e  excess in c re a s e s  in  l ik e  

p ro p o r tio n  nex t y ea r a  la rg e r  puttping equipment w i l l  be re q u ire d .

WADS-HELMSR MIME

Three o f th e  fo u r Lima locom otives were g iv en  a  thorough over­

h a u lin g . On removing one engine i t  was found th a t  where 24 s tu d s  were 

supposed to  h o ld  i t  to  th e  s id e  o f th e  b o i l e r  a l l  were c r y s ta l l i z e d  and broken 

o f f  butfe th re e .  A new house was b u i l t  over th e  "60" M arion shovel in  a d d it io n  

to  o v erh au lin g  th e  en g in es. A new cab was pu t on #4 locom otive.

A 6 0 -ton  Bucyrus shovel, C .O .I. #20, was secured from the Gwinn 

District to load out the Wade stockpile.

Some lu b r ic a t in g  t ro u b le s  were experienced  on th e  com pressor due 

to  poor o i l  and poor a tte n d a n c e . Both t r o u b le s  have been im proved, but some 

carbon s t i l l  accum ulates in  th e  high: p re s su re  c y lin d e r  and h a s  to  be  c lean ed  

out every  two months.

At th e  Helmer In c lin e  h o is t  4" o f o i l  soaked co n c re te  was removed 

from su rface  of fo u n d a tio n  and th e  h o i s t  re -g ro u te d  w ith  an a d d i t io n  added to
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WADB-KELMBR MINE (Cont’d)

fo u n d a tio n  to  accommodate a  200 H. P. m otor and g ea rin g  fo r  a t ta c h in g  

motor to  drum. The economy o f changing from steam  to  e l e c t r i c  d r iv e  was 

shown in  th e  sav in g  o f c o a l fo r  the  seaso n . Where an average o f 8 to n s  

p e r day was u sed  in  1919, th e  t o t a l  power c o s t  fo r  1920 was $780.00. The 

tonnage h o is te d  in  1919 was 228,664, w h ile  in  1920 i t  was on ly  120,724, 

bu t even o p e ra tin g  on one s h i f t  in  24 h o u rs  and u s in g  4 to n s  o f coa l a t  

$12*50 p e r to n ,  th e  sav ing  in  180 days i s  $8 ,2 2 0 .0 0  fo r  power a lo n e .

There was th e  a d d it io n a l  sav in g  o f one firem an  a t  $6 .60 p e r  day , which 

eq u a ls  $ 1 ,1 8 8 .0 0 , making th e  t o t a l  sav in g  fo r  th e  season o f  1920 $ 9 ,4 0 8 .0 0 . 

T his more th an  covers th e  c o s t  o f  e l e c t r i f y in g ,  which was $ 8 ,8 4 5 .0 0 .

A new e l e c t r i c  d r iv e n  en d le ss  rope  to p  tram  p la n t was i n s t a l l e d  

a t  th e  Wade S h a f t.  T his i s  s im ila r  to  th e  Boeing Mine p la n t and c o n s is ts  

o f  a  6 f t .  d iam ete r ru b b er l in e d  sheave d r iv e n  th rough  a  h errin g b o n e  g ea r 

by a  50 H .P . G eneral E le c t r i c  m otor. I t  was s t a r t e d  in  November and has 

g iv en  u s  no t ro u b le .
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REHJBLIO MIKE

The sm all underground h o is t  o rd e red  from th e  Lake Shore Engine 

Works in  1918 fo r  u se  on th e  7 th  le v e l  in  th e  Bascoe S h aft was re ce iv e d  

and i n s t a l l e d .  T his h o i s t  h as  a  drum 5* x  5 ’ and i s  d r iv e n  by a  100 H .P . ,

450 R .P .M ., 2200 v o l t ,  G eneral E le c t r i c  m otor th ro u g i double g ea r re d u c tio n , 

th e  main g ea rs  spur and secondary g ea rs  h e rrin g b o n e .

A sm all underground h o is t  w ith  4 ’ ± 6* drum, o rd e red  from th e  

Lake Shore Engine Works in  1918, was re c e iv e d  and in s t a l l e d  on th e  9 th  le v e l  

in  #9 S h a f t .  This i s  d r iv en  by a  G eneral E le c tr ic  50 H .P .f 600 R .P .M ., 2200 

v o lt  m otor through, double g ea r re d u c tio n , main g ea rs  sp u r and secondary g ea rs  

h e rrin g b o n e .

A new 72” x  12* R o l le r  Type Spur Gear D riven Screen  was purchased 

and i n s t a l l e d  d u rin g  th e  y e a r .

Two Lake Shore Engine Works e n d le ss  rope h au lag e  p la n ts ,  w ith  6 ’ 

ru b b er l in e d  sheave, were re c e iv e d  and i n s t a l l e d  fo r  #9 S h aft to p  tram .

The rope speed i s  750 f t .  p e r  m inu te . They a re  d r iv e n  by 50 H .P. G eneral 

E le c tr ic  600 R .P .M ., 3 p h ase , 60 c y c le ,  2200 v o lt  m o to rs. These p la n ts  

were s t a r t e d  up in  December.

A 4 8 -c e l l  S to rag e  B a tte ry  was o rd ered  from th e  E le c tr ic  S to rage 

B a tte ry  Go. fo r  th e  underground locom otive.

SPIES MIKE

O perations were resumed a t  t h i s  mine in  May.

The h o is t  m otor, ■which was overhau led  and re p a ire d  in  th e  Hard 

Ore Shops, was re tu rn e d  to  th e  mine and p lac ed  in  s e rv ic e .  Some improve­

ments were made to  th e  h o i s t  c o n tro l  equipm ent.

A 2J  to n  g a so lin e  locom otive was purchased  from th e  Milwaukee 

Locomotive Manfg. Go. fo r  u se  underground.
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ELECTRICAL DEPARTMENT

The y ea r 1920 h as  been a  d i f f i c u l t  one a s  re g a rd s  power p la n t  

o p e ra tio n  and a  v e ry  s a t i s f a c to r y  y ea r when co n sid ered  from th e  s tan d p o in t 

o f power su p p lied  and s e rv ic e  re n d e red .

There were a  number o f re aso n s  why th e  y ea r was d i f f i c u l t  in  

power p la n t  o p e ra tio n . T his was th e  fo u r th  co n secu tiv e  season w ith  l e s s  

th an  normal amount o f r a i n f a l l ,  r e s u l t i n g  in  s e r io u s  sh o rtag e  o f w a te r. 

D uring th e  summer, p a r t i c u la r ly  th e  month o f J u ly ,  v ery  sev ere  and u nusual 

e l e c t r i c a l  storm s o ccu rred  in  s e r ie s .  The f i r s t  ones in ju re d  our p ro te c t iv e  

devices^nd  th e  succeed ing  sto rm s, fo llo w in g  v ery  soon th e r e a f t e r ,  in ju re d  

g e n e ra tin g  and sw itch in g  a p p a ra tu s . To add to  our d i f f i c u l t i e s  a  f i r e  

o ccu rred  a t  th e  P rin ce to n  C en tra l Power P la n t ,  p u t t in g  t h i s  g en e ra tin g  

p la n t out o f  s e rv ic e  f o r  s e v e ra l months.

s a t i s f a c to r y ,  a s  we were a b le  to  supply  u n in te r ru p te d  s e rv ic e  a t  a  

re aso n ab le  c o s t when fu e l  and la b o r  were expensive and d i f f i c u l t  to  o b ta in .

C om paratively l i t t l e  new c o n s tru c t io n  was u n d ertak en  and the 

in c re a se  in  connected  lo ad  h as n o t been a s  g re a t  a s  d u rin g  some o th e r  y e a rs .

Improvements and ad justm ent o f  c a p a c ity  were made a t  th e  Brownstone 

and Maas S u b s ta tio n s  by moving th re e  600 K.V.A. tran s fo rm e rs  from th e  

Brownstone to  th e  Maas and i n s t a l l i n g  th re e  400 K.Y.A. G eneral E le c tr ic  

ou tdoor ty p e  tran sfo rm ers  a t  th e  Brownstone. These changes double th e  Sub­

s t a t i o n  c a p a c ity  a t  th e  Maas, p ro v id in g  s u f f i c i e n t  to  c a re  f o r  th e  e le c ­

t r i f i c a t i o n  o f  th e  com pressor and h o i s t s  a t  th e  Maas Mine. The i n s t a l l a t i o n  

o f  ou tdoor tran sfo rm ers  a t  th e  Brownstone d ec rea se s  th e  f i r e  h azard  a t  t h i s  

p o in t .

S u b s ta tio n ; two o f th e se  h av in g  been re le a s e d  a t  th e  Carp P la n t and one each 

a t  th e  Maas and P rin ce to n  P la n ts .

A bank o f  s to ra g e  b a t t e r i e s  was i n s t a l l e d  in  th e  Brownstone Sub­

s t a t io n  fo r  emergency l ig h t in g  and new fe e d e r  p a n e ls .

In  th e  u se  o f power and s e rv ic e  ren d ered  c o n d itio n s  were v ery

Pour high, te n s io n  c i r c u i t  b re a k e rs  were i n s t a l l e d  in  th e  Brownstone
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ELECTRICAL DEPARTMENT ( C o n t 'd )

Two W estinghouse 50,000 v o l t  c i r c u i t  b re a k e rs  were i n s t a l l e d  a t  

th e  Oarp P la n t to  re p la c e  th e  o r ig in a l  c i r c u i t  b re a k e r s ,  which were n o t o f  

la rg e  enough, c a p a c ity  to  ru p tu re  s a fe ly  th e  high, c u r re n ts  p o s s ib le  a f t e r  

th e  con n ectio n  o f th e  McClure P la n t .

These changes and improvements in c re a s e  th e  s a f e ty  and very  much 

f a c i l i t a t e  th e  sw itch in g  and s e g re g a tin g  o f  c i r c u i t s  in  case  o f  t r o u b le .

The c o n s tru c t io n  o f th e  new tra n sm is s io n  l i n e  from th e  McClure 

P la n t to  th e  Maas M ine, E. & A. 403, i s  w e ll a lo n g  toward com pletion . This 

w i l l  p r a c t i c a l l y  double our l i n e  c a p a c i ty  from th e  two l a r g e r  g e n e ra tin g  

p la n ts  and should reduce th e  p ro b a b i l i ty  o f s e r io u s  in te r r u p t io n  o f  se rv ic e  

by about 50$. T h is new p o le  l i n e  w i l l  be 8 m ile s  in  le n g th .

An ex te n s io n  o f l i n e  to  th e  L. S. & I .  dock was made, th e  

a d d i t io n a l  se rv ic e  to  them in c re a s in g  t h e i r  consum ption by n e a r ly  100$.

A g en e ra l o v e rh au lin g  o f th e  h y d ra u lic  equipment in  th e  Carp P lan t 

was made and a l l  worn and eroded p a r t s  re p la c e d .

The governors on th e  w a te r w heels a t  th e  Au ^ ra in  P la n t were 

re p a ire d  and a d ju s te d  by a  man from th e  f a c to ry  and a re  now i n  b e t t e r  con­

d i t io n  than  a t  any tim e s in c e  th e  o r ig in a l  i n s t a l l a t i o n  was made.

The g e n e ra to r  a t  th e  H o is t P lan t was rewound and a  new governor 

pump in s t a l l e d .

Some c o r re c tio n s  were made on th e  r e l i e f  v a lv e s  a t  th e  McClure 

P la n t and we have somewhat b e t t e r  o p e ra tin g  r e s u l t s  th an  b e fo re .

Load l im i t in g  d ev ic es  were a tta c h e d  to  th e  governors a t  a l l  

p la n ts  except th e  Au ^ r a in .

The g en e ra l mine i n s t a l l a t i o n s  have been g ra d u a lly  im proved, p a r­

t i c u l a r l y  in  th e  m a tte r  o f  sw itch es and w ir in g , and we a re  h o ld in g  w e ll to  

good work a s  a  s tan d a rd . T h is p o lic y  h as much to  do w ith  our low m aintenance 

charges a g a in s t  e l e c t r i c  equipm ent.

The co n s id e ra b le  amount o f  c o n s tru c t io n  on th e  Mesaba Range has 

been h e ld  up to  our s ta n d a rd s , and by fo llo w in g  up th e  o ld e r  work we f e e l
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ELECTRICAL DEPARTMENT ( C o n t 'd )

th a t  we have in  g en e ra l in  th a t  d i s t r i c t  a  v e ry  c r e d i ta b le  e l e c t r i c a l  i n s t a l l a ­

t i o n  and much b e t t e r  th an  th e  av e rag e . Permanent equipment fo r  th e  conveyor 

a t  th e  H ill-T ru m b u ll Washing P lan t was n o t re ce iv e d  in  tim e to  u se  th e  p a s t 

season and tem porary m otors were u sed . We th in k  th a t  th e  v a r ia b le  speed 

d r iv e ,  w ith  Ward-Leonard system  o f c o n tro l  and d r iv en  by  synchronous m otor, 

i s  a  decided  d e p a rtu re  from common p r a c t ic e  and w i l l  r e s u l t  in  v ery  e f f i c i e n t  

o p e ra tio n , bo th  e l e c t r i c a l l y  and a ls o  in  p roduct p e r man.

D uring th e  e l e c t r i c a l  sto rm s in  J u ly  p r a c t i c a l l y  a l l  th e  sw itch  

gear and m e te rs , a ls o  one bank o f tra n s fo rm e rs , were burned out a t  th e  Carp 

P la n t. Up to  th e  c lo s e  o f th e  y ea r rep lacem ent m a te r ia l  had not been 

re c e iv e d . On account o f  t h i s  burnout we have no t been a b le  to  m easure th e  

ou tpu t o f t h i s  P la n t and have had to  e s tim a te  th e  amount o f c u r re n t  g en e ra ted . 

The re p o r te d  tra n sm is s io n  lo s s e s ,  th e r e f o r e ,  must be co n sid ered  a s  e s tim a te d , 

and th e re  i s  no reaso n  fo r  supposing th a t  our lo s s e s  were a c tu a l ly  g r e a te r  

in  1920 than  d u rin g  th e  p rev io u s  y e a r .

The m aintenance la b o r  and m a te r ia l  c o s t  shows approx im ate ly  

$20,000.00 d ec rea se  from th e  p re v io u s  y e a r  in  s p i t e  o f th e  t ro u b le s  which 

occu rred . Our o p e ra tin g  la b o r  and m a te r ia l ,  how ever, has in c re a se d  by 

about $60,000.00 a s  compared w ith  th e  p rev io u s  y e a r . T his was due to  co a l 

and la b o r  c o s t  a t  steam p la n ts .  To produce 7% o f our t o t a l  ou tpu t by steam 

c o s t u s  46% o f our t o t a l  c o s t o f  p ro d u c tio n . Our t o t a l  c o s t o f  s te a m -e le c tr ic  

power was over $100 ,000 .00 . There was a  demand fo r  e l e c t r i c  c u r re n t  a t  our 

own p ro p e r t ie s  w hich we could  no t su p p ly , and which was made up by o p e ra tin g  

steam  com pressors and pumps a t  th e  m ines, am ounting to  $ 16 ,900 .00 . The 

o u ts id e  commercial lo ad  which we cou ld  no t c a r ry  amounted to  about 

$32 ,750 .00 . A ll o f  t h i s  should  add to  our p r o f i t s  about $150,000.00 p e r 

y ea r when adequate s to ra g e  h as  been developed to  c a r ry  u s  th rough  d ry  p e r io d s .

Even though th e  E le c tr ic  Power System was tm der s t r e s s  a  c o n s id e rab le  

p a r t  o f th e  y e a r ,  our power c o s t  seems v e ry  re a so n a b le , and i t  h as  been v e ry  

s a t i s f a c to r y  in  every  way in  th e  m a tte r  o f  s e rv ic e .

There ap p ears  to  be an  in c re a s in g  demand fo r  commercial power a t
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ELECTRICAL DEPARTMENT ( C o n t ’ d )

p r o f i ta b le  r a te s  and i t  may be a  good b u s in e ss  p ro p o s i t io n  to  encourage t h i s  

c la s s  o f b u s in e ss  a s  a  s t a b i l i z in g  lo ad  to  f i t  in  -with our own power demands, 

which must v a ry  somewhat from y ea r to  y e a r .

D uring th e  y e a r a  study  o f th e  L. S. & I .  R. R. was made w ith  a  

view to  p o s s ib le  e l e c t r i f i c a t i o n .  W hile th e re  a re  many m a tte rs  which have 

a  b e a rin g  on t h i s  and which a re  h ard  to  re p o r t  a c c u ra te ly ,  i t  i s  e n t i r e ly  

p o s s ib le  th a t  t h i s  development would prove a  p r o f i t a b le  one. The re p o r ts  

were subm itted  to  th e  ex e c u tiv e s  o f th e  R ailw ay D epartm ent.

In  a d d i t io n  to  th e  m o to rs l is te d  in  th e  accompanying ta b le  we have 

th e  fo llo w in g  in  s e rv ic e :

10 A.C. G en era to rs  w ith  ag g reg a te  c a p a c ity  o f  27,000 H .P .

84 M isce llan eo u s D ire c t C urren t G enera to rs*
M otors, 5 ,500  ”

54 M ining Locomotives w ith  108 m otors, 4 ,000 "

There a re  in  round numbers 800 w atth o u r m eters  in  u se  and 350 

se rv ic e  and S u b s ta tio n  tran s fo rm ers  fo r  company and com m ercial p u rp o ses.

The u su a l g rap h ic  diagram s and d e ta i le d  r e p o r ts  accompany t h i s

r e p o r t .
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ELECTRICAL DEPARTMENT ( S o n t ’ d)

SUMMARY OF OPERATING CONDITIONS - 1 9 2 0 .

Month Jan . Feb. March A p ril May June Ju ly  Aug. S ep t. O ct. Nov. Dec. 

P r e c ip i ta t io n  0 .60  0 .80  2 .53  2 .52 0 .85  3 .93  4 .9 6  3 .68 2 .26  1 .14  2 .36 1 .77  

T o ta l P r e c ip i ta t io n  fo r  1920 (Ishpem ing) -  2 7 .4  in ch e s .

-  32 .8Average " a t  M arquette

CARP RI7ER HYDRO-ELECTRIC PLANT

D rainage a r e a  above in ta k e  Dam,

Cubic f e e t  P r e c ip i ta t io n  in  1920,

K. W. H rs . g en e ra ted  a t  Carp R iv e r  P la n t in  1920, 

Cubic f e e t  w a te r u t i l i z e d  (90 cu . f t .  = 1 KWH)

" " " in  S to rage B asin  Jan . 1 , 1920,

" " " " "  '• D ec.31 , "

" "" " s to re d  in  1919 used  in  1920,

" " " w asted over In ta k e  Dam in  1920,

T o ta l ru n -o f f  fo r  th e  y ea r 1920,

" (46 y e a rs  reco rd )

66.66 sq . mi.

4 .237 .093 .000  

15 ,471,100

1.392 .399 .000

229.725.000

204.682.000

25.043.000

116.020.000

1.533 .462 .000

23.010.000Run-Off p e r sq . m ile  of d ra in ag e  a r e a ,

1915 1914 1915 1916 ____  ____  ____  ____

T o ta l P r e c ip i ta t io n ,  30.11 26.53 38.41 36 .83  25.46 31.05 29.50 27.40"

1917 1918 1919 1920

.67 .9 3  1.29Second f t .  p e r  sq . m ile ,  1 .03  

McCLURE HYDRO-ELECTRIC PLANT

D rainage a re a  above In ta k e  Dam,

Cubic f e e t  P r e d ip i ta t io n  in  1920,

K. W. H rs . g en e ra ted  a t  McClure P lan t in  1920, 

Cubic f e e t  w a te r u t i l i z e d  (125 cu . f t .  = 1 KWH) 

" " '* in  S to rag e  B asin J a n . 1 , 1920,

« •• » " " " Dec. 31, "

" " " s to re d  in  1919 u sed  in  1920,

" n n •vested over In ta k e  Dam in  1920,

T o ta l ru n -o f f  fo r  the y e a r  1920,

R un-off p e r  sq . m ile  o f d ra in a g e  a r e a ,

.70 .79 .83 .73

140.52 sq . m i.

8 .931 .848 .000  

24,477,200

3.049 .650 .000

2 .383 .618 .000

5 .433 .268 .000  

38,600,000

MECHANICAL DEPARTMENT



ELECTRIC POWER SYSTEM 

SUMMARY OF OPERATIONS -  1 9 2 0 .

KILOWATT HOURS GENERATED
Used by D elivered K. W. H. Cost Per

McClure Carp H o ist Au T ra in Maas P rin ce to n TOTAL A u x il ia r ie s  to  Line Sold Losses K. W. H.
(In c l.D ep r .)

JcUl» 2 ,034,900 1,469,200 394,000 172,050 70,100 0 4,140,250 14,584 4,125,666 3,424,798 16.99$ 4.00593

Feb. 1 631 100 1 433 200 329 000 121 660 527 050 0 4 042 010 36 551 4 005 459 3 432 145 14.31 .00821

March 1 642 100 1 167 200 348 000 126 810 398 050 412,900 4 095 060 61 813 4 033 247 3 468 530 14.00 .00984

A p ril 2 334 600 1 050 700 516 000 497 090 0 0 4 398 390 8 850 4 389 540 3 662 147 16.57 .00545

May 1 638 900 1 667 000 609 000 478 860 0 0 4 393 760 8 223 4 385 537 3 672 639 16.25 .00536
X )
s oJune 2 438 500 1 378 000E.* 446 000 212 020 0 0 4 474 520 6 662 4 467 858 3 678 221 17.67* .00568
CD

Ju ly 2 499 200 1 316 400E. 418 000 199 130 0 0 4 432 730 8 517 4 424 213 3 609 122 18.44* .00558

Aug. 2 776 900 1 325 000E. 302 000 105 330 0 0 4 509 230 8 149 4 501 081 3 618 364 19.60* .00570

S ep t. 1 689 200 1 885 900E. 261 000 115 280 348 000 0 4 299 380 30 078 4 269 302 3 474 610 18.61* .00861

O ct. 1 547 100 1 453 600E. 326 000 141 620 622 200 8,600 4 099 120 48 558 4 050 562 3 338 623 17.58* .01216
1

Nov. 1 985 700 636 300E. 383 000 181 600 477 500 327 600 3 991 700 75 332 3 916 368 3 259 565 16.77* .01607 1cq

Dec. 2 259 000 688 600E. 496 000 297 070 302 100 215 800 4 258 570 50 495 4 208 075 3 460 701 17.76* .01468
w
o

TOTALS 24,477,200 15,471,100 4 ,828,000 2,648,520 2,745,000 964,900 51,134,720 357,812 50,776,908 42,099,465 17.09 $.00850
3oM

*N ote:-
Output o f Carp P lan t e s tim ated  s in ce  June 7 th . M eter tran sfo rm ers  burned out on th a t  d a te . T h is accounts fo r  lo s s e s  being  

high, th e  balance o f the  y ea r.



ELECTRICAL DEPARTMENT ( C o n t 'd )

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 re  i n s t a l l e d  and 

o p e ra tin g  a s  needed:

INSTALLED
TO JAN. 1 , INSTALLED TAKEN CUT 

1920 IN 1920 IN 1920
CARP RIVER POWER HOUSE -

A u x il ia r ie s  -  2 -  15 HP pump m otors 30 HP.
W ater Supply Pump ___ 1

ANGELINE MINE -
H o ist 250
Underground Haulage S et 150
Top ®ram 10
Underground C e n tr ifu g a l Pump 100
S u rface  D rainage Pump -  E ast End 15

CUPPS SHAFT MINE -
Shop 25
No. 8 C rusher 125
No. 5 C rushers -  2 -  25 HP m otors 50
S creens 15
Top Tram 50
Lower Tram 35
Underground Haulage Set 100
H o is t fo r  "A" S h aft 500
Underground P lunger Pump No. 1 180

" C e n tr ifu g a l Pump 250
Compressor -  A llis -C h alm ers 175
H o is t fo r  "B" S h aft 500
Underground P lunger Pump No. 2 200
L aborato ry  C rusher 5
Coal C rushing P la n t 15

" " " Exhaust Pan £■
Lower Tram No. 2 50
C ooling W ater Pump 10
In g e rso ll-R an d  Compressor #1 400

" » " #2 400

HARD ORE -
Machine Shop 
C arp en ter Shop 
B lacksm ith  Shop Ptrnch 
W ater Supply Pimp in  Shop 
Arm ature B inding Machine

» t* ti
n  i t  n

Lathe G rinder 
P o rta b le  D r i l l

« it _ Large
Commutator S lo t t e r  
A ir Compressor

HROWNSTONE SUBSTATION -
T est Set £
O il F i l t e r  P ress *
B a tte ry  Charging M otor-G enerator S et 3

fw d . 3 ,6 6 9  HP. 2 8 f  H P . 0

Vi-
25

3
2
2
£
1/8

1
X4
4
1/8

lot-

CONNECTED 
JAN. 1,1921 

TOTALS

31 HP.

525

3,085£

52£

MECHANICAL DEPARTMENT
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ELECTRICAL DEPARTMENT ( C o n t ’ d)

b r t .  fwd.
HARD ORE #3 SHAFT -  

H o is t
S in k in g  Rump (s to re d )
Underground C e n tr ifu g a l Pump
S in k in g  PUmp (from Gardner-Mackinaw)
U.G. P lunger Pimp (from S p ies  Mine)

INSTALLED CONNECTED
TO JAN. 1 , INSTALLED TAKEN OUT JAN. 1,1921 

1920 IN 1920 IN 1920 TOTALS

3,669 HP.

25
150

28ir HP

50
35

.125

3,697g-

150

235

HOLMES MINE
A ir  Compressor 340

M " C ooling W ater Pimp 3
Skip  H o is t 400
Cage " 400
Underground Haulage C onverter 150
Machine Shop ?§-
Top ®ram 25
No. 8 C rasher 100
No. 6 C rashers -  2 - 4 0  HP. m otors 80
Screens 20
L aborato ry  C rasher 2
Temporary Underground P lunger Pump ( to  Gwinn) 50
Permanent M " ** 250

" ** C e n tr ifu g a l Pump 400

LAKE MINE
Underground Haulage Set 
S u rface  D rainage Pimps -  

M " Pump
2 -  30 HP. m otors

Underground P lunger Pimp
M C en tri fu g a l Pump
" V e n ti la t in g  Fan

Ore C rasher 
Coal C rash ing  P lan t 
A ir  Compressor (se n t to  Maas Mine)

" M C ooling W ater Pump ( to  Maas Mine)

215 
60 
50 
20 

5 
75 

125 
40 
25 
15 

400 
___2_

50

2,1V ̂

400
3

630

SALISBURY MINE 
H o is t
Underground C e n tr ifu g a l Pump 

" P lunger "
" V e n ti la t in g  Fan

400
400
100

vir
Compressor C ooling W ater Pump 2
Surface D rainage Pump 30
Compressor ( to  H.O.Shop fo r  r e p a ir s )  

" (from H.O.Shop -  rewound)
150

150
150

1.089£

fwd. 8,194 388g- 753 7 ,829£

MECHANICAL DEPARTMENT
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ELECTRICAL DEPARTMENT ( C o n t ’ d )

b r t .  fwd.
ATHENS MINE -  

Cage H o is t 
Compressor

" C ooling W ater Pomp
A u x ilia ry  Compressor ( f o r  h o is t  b rakes) 
Underground V e n ti la t in g  Pan 
S ink ing  ftimp (1080 f t .  s ta t io n )

" " (2400 " " )
S kip  H o ist Set

" " " O il Pomp
Shop
Underground Haulage C onverter 
Skip  P i t  Pump 
L aborato ry  C rusher 
Underground P lunger Pump #1 
Top Tram -  2 - 5 0  HP. m otors
C arpen ter Shop 
Underground V e n ti la t in g  Pan 

" P lunger Pimp #2

MAAS MINE -
(C irc u la tin g  Pump

T urbine 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
Underground C e n tr ifu g a l Pump 

" H o ist
" P lunger Pump #1

Winze Pump (4 th  le v e l)
Compressor C ooling W ater Pump 
Skip P it  H oist
Top Tram -  2 - 5 0  HP. m otors
Coal C rushing P lan t

" " " Exhaust Pan
Underground P lunger Pump #2 
In g e rso ll-R an d  A ir  Compressor 
Small A ir  Compressor fo r  U.G.Pumps 
In g e rso ll-R an d  Compressor (from  Lake Mine) 
Compressor C ooling W ater Pump ( from Lake) 
Rock Tram 
Skip H o is t 
Cage H o is t

MAAS CRUSHING PLANT -  
C rusher 
Pan Conveyor 
B elt "

INSTALLED 
TO JAN. 1 , 

1920
INSTALLED TAKEN GOT 

IN 1920 IN 1920

CONNECTED
JAN. 1 ,1 9 2 1

TOTALS

8,194 HP. 388^- HP. 753 HP. 7 ,829#  HP.

400
325

3
5

15
35
50

850
1
10

150
2
5

400
100

20
15

400

40
25
33

215
10

350
50

320
15

5
15
100

15
1

250
400
2

100
50
50

2,786

400
3

50
700
400

3,398#

200

fw d . 1 3 ,0 2 5 #  H P. 1 , 9 4 1 #  H P. 7 5 3  H P . 1 4 ,2 1 4  H P.

MECHANICAL DEPARTMENT
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ELECTRTCAT, DEPARTMENT ( C o n t ’ d )

b r t .  fwd.
NEGAUNEE MINE —

Underground Haulage Set 
" I lg n e r” H o is t Set 
Top Tram -  2 - 5 0  HP. m otors
L aborato ry  C rusher
A u x ilia ry  Compressor ( fo r  h o i s t  b rakes) 
U.G. P lunger Pumps -  2 -  300 HP. m otors

" C e n tr ifu g a l Pump
’’ S uction  Pumps -  2 - 1 5  HP. m otors

Compressor C ooling W ater Pump 
Nordberg A ir Compressor 
Shop
Skip  P i t  Pump 
Ore C rusher
In g e rso ll-R a n d  A ir Compressor 
Commutator G rinder 
1 2 th  Level P lunger Pump 
11 th  ” " ■
E x c ite r s  f o r  U.G. Pump M otors (2)
11 th  Level P lunger Pump #2 
H o is t a t  #2 S h aft

INSTALLED
TO JAN. 1 , INSTALLED TAKEN OUT 

1920 IN 1920 IN 1920

1 3 ,025§ -H P . 1,941-frH P. 753

215
450
100

5
3

600
350

30
3

325
15

5
25

400
1

15
75
40

75
25

SOUTH JACKSON CRUSHER PLANT -
H o is t 75
Compressor (se n t to  H ill-T ru m b u ll) 50
C rusher 150
Compressor

BARNES-HECKER MINE -
Cage H o is t 400
Skip ” 400
W ater Supply Pump 10
Underground Haulage C onverte r 150
Temporary Underground P lunger Pump (s to re d )  50
Underground V e n ti la t in g  Pan 15

” C e n tr ifu g a l Pump (from  Stephenson)
Top ^ram
Underground P lunger ftunp 

” C e n tr ifu g a l Pump

50

100

50

400
50

350
400

LLOID MINE -
Skip H o ist 
Cage ’’
Top Tram

it it

Ore C rusher

400
400

40
40
25

MORRIS MINE -  
Skip H o ist 
Cage ”
Shop
W ater Supply Pump

it i» «

In g e rso ll-R an d  A ir Compressor 
U .G .Plunger Pumps -  2 -  350 HP. m otors

fwd.

400
400

25
40
50

250
700

17,887^-HP. 3,341-g-HP. 853 HP.

MECHANICAL DEPARTMENT
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CONNECTED
JAN. 1 ,1 9 2 1

TOTALS

14,214 HP.

2,757

325

2 ,1 7 5

905

20,376 HP.



TgT.TjyymTGAT, DEPARTMENT ( C o n t ’ d )

INSTALLED
TO JAN. 1 , INSTALLED TAKEN OUT 

1920 Iff 1920 IN 1920

b r t .  fwd. 17,887§-HP. 3 ,3 4 l£  HP. 853

MORRIS MINE (C ont'd) 1,865
L aborato ry  C rusher 5
C arpen ter Shop 25
Underground Haulage Set 150
Nordberg A ir Compressor 325
Compressor C ooling W ater Pump 5
Winze P lunger Ring? 50

" C e n tr ifu g a l Punrp 50
T r ip le x  Rnnp 50
Top Tram -  2 - 5 0  HP. m otors 100

SECTION'6 SHAPT -
H o is t 200
W ater Supply Punrp 3

AUSTIN MINE -
L aborato ry  C rusher 3
H o ist 200
Top ®ram 25

FRANCIS MINE -
Underground V e n ti la t in g  Fan *
A ir  Compressor 403
Underground C e n tr ifu g a l Pump 400
Skip  H o ist 400
Compressor C ooling W ater Pump 3
Shop 5
Top Tram 50
Underground Haulage C onverter 150
Cage H o ist 400
Underground P lunger Pump 350
Rock C rusher 25
Ore Tram 37

GWINN MINE -
Skip H o is t 400
Cage ” 400
Underground C e n tr ifu g a l Pump 400

" P lunger 11 350
Top Tram -  Ore 37
Underground Haulage Set 150
Rock ^ram 10
Shop 5
9 th  Level Pump 35

GWINN CRUSHING PLANT -
C rusher 85
Ihn Conveyor 50
B elt " 40

GARDNER MINE -
H o ist 400
Top Tram 25

fw d . 2 5 ,5 6 1  HP 3,341-g- H P 8 5 3

CONNECTED
JAN. 1 ,1 9 2 1

TOTALS

20,376 HP.

2,625

203

228

2 ,230£

1,787

175

425
28 ,049^  HP.

MECHANICAL DEPARTMENT
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ELECTRICAL DEPARTMENT (C o n t* d )

INSTALLED CONNECTED
TO JAN. 1 , INSTALLED TAKEN OUT JAN. 1,1921

1920 IN 1920 IN 1920 TOTALS

b r t .  fwd. 25,561 HP. 3,342$- HP. 853 HP 28,049$- HP.
MACKINAW MINE

H o is t 400
Compressor
Shop

325

S inking  Ramp 
Top Tram 25
Underground Haulage C onverter 150

" T rip le x  Pump ( to  M orris Mine) 100 100
" P lunger Pump 350

Compressor C ooling W ater Pump 3
1,268

PRINCETON MINE #1
Underground P lunger Pump (tak en  out and) 50 50

" C e n tr ifu g a l " ( s to re d  ) 50 50
o

PRINCETON MINE #2
H oist 200
Top Tram -  2 - 5 0  HP. m otors 100
Underground P lunger Pump 150

** C e n tr ifu g a l " 125
575

PRINCETON MINE #3
H o is t 75

75
STEIHENSGN MINE

Top Tram 50
A ld r ic h  5 th  Level P lunger Pump 250
P re s c o tt  " M " rt 250
Underground C e n tr ifu g a l " 275

*» " M ( to  B arnes- 400 400
Hecker)

" " " (6 th  Level) 
Top Tram

50
50

925
PRINCETON CENTRAL POWER PLANT

(C irc u la tin g  Pump 50
Turbine A u x i l ia r ie s  ( in je c t io n  " 25

(E x c ite r 33
Underground Haulage Set 215
Compressor 625

" C ooling W ater Pump n
B oilerR oom  Pan ) x>0Stro y ed  by 
Coal C rushing P la n t )

25
15

25
15

" " " Exhast Pan) ir Js.2
B o ile r  Room Pan (from  Gen’ l  S torehouse) 40

995$-
PRINCETON CENTRAL SHOPS

Shop Motor 25 25

HtINCETON CENTRAL RJMP STATION
C e n tr ifu g a l Pump 100 100

McCLURE PLANT
W ater Supply Pump 2 2

HOIST PLANT
E x c ite r  M otor-G enerator Set 20 20

fwd. 29,992 HP. 3 ,536$-HP. 1,493$- 32,035 HP.

MECHANICAL DEPARTMENT



ELECTRICAL DEPARTMENT ( C o n t 'd )

b r t .  fwd.
ISHPEMING HOSPITAL

P assenger E lev a to r 
Dumb W aiter 
Large Washer 
Small "
E x tra c to r  
Vacuum C leaner 

" Pump

INSTALLED
TO JAN. 1 , INSTALLED TAKEN OUT 

1920 IN 1920 IN 1920
29,992 HP. 3,536g- HP. 1 ,493^

?§-
3
2
1
2
3
1

REHJBLIC MINE 
C rusher

A u x ilia ry  A ir  Compressor 
Pump in  Engine House 
C e n tr ifu g a l Pump in  Engine House 
Coal Tram 
Rimp
Pascoe S haft Tram 
Machine Shop 
Pump -  4 th  Level 

•» -  3 rd  "
Pascoe S haft Underground Pump 

" " Top Tram
P o rta b le  H o ist 
L aborato ry  C rusher 
P ick in g  B elt 
Pan 
Screen  
Tram
C arpen ter Shop
#9 S haft H o ist -  2 -  500 HP. m otors

25
100

( f o r  h o is t  b rak es) 5 
75
20

20
30

5
15
50
50
15

3
5

10
15
20

1 ,000
M otor-G enerator Set fo r  Underground H aulage 30 
Underground H o ist 100 
9 th  Level Winze H o is t 50 
#9 S haft Top Tram -  2 - 5 0  HP. m otors 100

TOTAL MINING DEPARTMENT 3 1 ,677  HP. 3,636g- HP. (1 ,493§-)

PIONEER FURNACE
M otor-G enerator Set 
Sawmill (8 m otors)

750
445

L. S . & I .  SY.
Shops )
Ore Dock & Rimps) 
Sawmill )

800

MARQUETTE BRANCH PRISON 
3 M otors 180

MUNISING WOODENWARE COMPANY
Veneer M ill (13 m otors) 695
Woodenware M ill (re tu rn e d  to  G en.S torehouse 100 100

ELECTRIC LIGHT & POWER CO., MUSING 
C ity  Pumping .125

REHJBLIC TOWNSHIP
W ater Supply Pump

GRAND TOTAL CONNECTED LOAD
25

34,797 HP. 3,636^- HP. (l,5 9 3 g )

CONNECTED 
JAN. 1,1921 

TOTALS 
32,035 HP.

19J-

33,820 HP.

1,195

800

180

69B

125

____ 25
36,840 HP.

MECHANICAL DEPARTMENT



ELECTRICAL 1 I (C ont’d)

The fo llow ing  m otors a re  no t connected  to our G eneral Power System:

INSTALLED CORRECTED
TO JAR. 1 , IRSTALLED TAKER OUT JAR. 1,1921

1920 IR 1920 IR 1920 TOTALS

SPIES MIRE
H o ist 200 HP.
T rip le x  Pomp 50
C rusher 50
A ir Compressor 
G rinder in  Shop

200
3

503 HP.
MSSABA RARGE -

BOEIRG MIRE
S ink ing  H o ist 35
A ir  Compressor 200
Underground P lunger Pump 100

" C e n trifu g a l " 
" Haulage Set

125
150

H o is t 200
Top Iram 50
Compressor C ooling W ater Pump 2
Shop 10
Sump Pump ____ 7 k

879£
CROSBY MIRE

H oist 75
A ir  Compressor 50
Plunger Pump 50
C e n tr ifu g a l Pump 85
Shop 3
Conveyor B e lt 40
Screen 20
P ick ing  B e lt 3
Log Washer 20
Turbo 20
Chip Screen 3
T ables 20
Underground Haulage Set 150
Feeder Motor 20
Shop 5
C e n tr ifu g a l Pump 
Sump Pump

85
5

654
TTSt,T\/i Hift MIN HI

Pump
H o is t

20
200

Sump Pump 5
225

WADE MIRE
H o is t 125
A ir  Compressor 150

" " C ooling W ater Pump 2
Underground Haulage Set 150
Machine Shop 20
Pump 50
C e n trifu g a l Pump 100
Sump Pump 5
V e n ti la t in g  Fan 
Top Tram

15
50

Locomotive W ater Pump 5
C lear " " 15

687

fwd. 2,246 HP. 702£ HP. 0 2,948g- HP,

MECHANICAL DEPARTMENT



ELECTRICAL DEPARTMENT ( C o n t ’ d )

INSTALLED CONNECTED
TO JAN. 1 , INSTALLED TAKEN OUT JAN. 1,1921 

1920 IN 1920 IN 1920 TOTALS

b r t .  froi. 2,246 HP. 702& HP.

HILL-TRUMBULL MINE

Conveyor
T ables
Shops
Punch & Shear Machine in  Shop 
Band Saw in  C arpen ter Shop 
Compressor (from  South Jackson)

TOTAL

2,948g- HP.

Temporary on Feeder 50
Log Washers - 2 - 2 5 HP. m otors 50
Turbos 4 - 5 •» ft 20
P ick in g  B elt 2
Chip Screens - 2 - 2 ft II 4
C rusher 100
Screen
Sand Pumps 2 - 1 0 If If 20
P re s c o tt  P lunger PUmp 150
C e n tr ifu g a l Pump 150

50
20
30

5
5

50

2,246 HP. 1 ,416 HP.
J l& k

3,662 HP.

The fo llo w in g  m otors a re  on hand (Dec. 31, 1920), b u t a re  no t i n s t a l l e d ;

CLIFFS SHAFT MINE
Top Tram ( s t a t o r  only)

GENERAL STOREHOUSE
Spare M otor-G enerator Set 

w from Athens
" " R epublic  co n c re te  m ixer
" G eneral E le c tr ic  Top Tram 
" " M Pump
•* W estin^ iouse  M otor-G enerator Set 

A llis -C h a lm ers

from McClure P la n t 
H o is t Motor 
m otor
from Stephenson pump

S a lisb u ry  com pressor

HARD ORE #3 SHAFT
C e n tr ifu g a l S in k in g  PUmp (from  A ustin ) 
P lunger Pump ( " Mackinaw)

NEGAUNEB MINE
Flywheel H o is t Set

BARNES-HECKER MINE
Sma^l P lunger Pump

MCKRIS-LLOYD MINE
Underground Haulage Set Motor 
U.G. T r ip le x  Pump (from  Mackinaw)

" C e n tr ifu g a l Pump ( f o r  1450 f t .  le v e l)

fwd.
MECHANICAL DEPARTMENT
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50 HP.

15 HP. 
10 

5 
50 
50 

220 
30 
10 

Vk
400

5
250 
275 
150

150
35

150
100
175

1,47?|-

185

350

50

425
2 ,537£  HP.



E T .E C T O T C A T . D E P A R T M E N T ( C o n t 'd )

M otors on hand. h r t .  fwd. 2 ,5371 HP.

AUSTIN MINE
L aborato ry  C rusher Motor 3 3

GWINN MINE
P lunger Pump (from  Holmes) 
Sump Pump

MACKINAW MINE
C e n tr ifu g a l Pump

50
20

70

75

HIINCETON CENTRAL POWER PLANT 
Rock C rusher from F ra n c is  
New Motor fo r  Fan

STEPHENSON MINE 
P lunger Pump 
Layne & Bowler Pump #2

REPUBLIC MINE 
Spare

LOANED TO MUNISING WOODENWARE CO.

25
50

75

50
550

400

10
10

20
100

TOTAL ON HAND 12/31/2® 3,280£ HP.

Sold:
Layne & Bowler #1 from Stephenson Mine 250 HP.

Spare m otors on Mesaba Range:

CROSBY MINE 
Pump

It
Sump Pump

WADE MINE 
Pump

20
3
3

TOTAL

26 HP. 

__5
31 HP.

The fo llo w in g  m otors have been o rd e red , b u t n o t re c e iv e d  up to  

Dec. 3 1 s t ,  1920:

MAAS MINE
A u x ilia ry  A ir  Compressor fo r  b rak es 2 HP.

PRINCETON MINE
Top ®ram 50

STEPHENSON MINE
Rock Tram 25

HILL-THUMBULL MINE
M otor-G enerator Set 75
Spare Log Washer m otor 40

115
TOTAL 192 HP.

MECHANICAL DEPARTMENT 0 7 8



ELECTRICAL DEPARTMENT ( C o n t 'd )

T o ta l C .C .I.C o . lo ad  connected  to  G eneral Power System -  

n O utside " " " n n it

" connected  lo ad  a t  S p ie s  Mine

" M *• M innesota Mines

" Spare M otors on hand Dec. 3 1 s t ,  1920, I s h .  B is t .  -  

n i» rt ti n it ii n Minn. '* —

" Sold

" O rdered, b u t no t re ce iv e d  -  Ishpem ing D i s t r i c t  

it n it n " M innesota "

33,820 H .P. 

3 ,020 "

503 " 

3,159 "

3 ,280£ «

31 "

250 "

77 "

115 "

MECHANICAL DEPARTMENT
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COMPARATIVE TABLES

CUBIC
TONS TORS ORE FT. AIR GALLONS
COAL & ROCK CU.FT. PER TOR OF WATER

YEAR

1916

1917

3URKED HOISTED

5,772

38,310

AIR USED 

ANGELIKE MIKE 

6,128 ,112  

23 257 417

HOISTED

1,060

607

PUMPED

—

1918 442 57 814 79 443 122 1 374

1919 423 48 580 89 137 049 1 834 57 792 500
1920 177 50 249 82 O il 330 1 632 54 307 500

CLIFFS SHAFT MIRE

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

1916 5 226 388 090 878 041 710 2 262 398 818 855

1917 4 500 377 177 885 993 944 2 349 345 847 725

1918 5 135 382 804 861 374 720 2 276 315 252 828

1919 3 494 377 901 907 895 024 2 402 298 889 689

1920 3 854 334 347 872 225 408 2 638 262 308 003

1916 729 32,951

HOLMES MIRE

1917 739 90 225 425 227 500 4 712

1918 700 130 295 368 456 686 2 840
(8 months)

1919 947 173 178 521 145 000 3 009 25 471 515

1920 682 260 118 448 965 000 1 726 26 099 690

MECHANICAL DEPARTMENT
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COMPARATIVE TABLES

TOMS TOMS ORE
CUBIC 

FT. AIR GALLONS
COAL & ROCK CU. FT. PER TOM OF WATER

YEAR BURNED HOISTED AIR USED HOISTED PUMPED

HARD ORE £3  HEAT DIG- PLANT

1913 729

1914 810

1915 883

1916 922

1917 1,038

1918 955

1919 970

1920 801

LAKE MIME

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

1916 6 708 397 021 637 468 347 1 605 192 033 482

1917 7 181 497 272 782 431 925 1 573 134 142 986

1918 6 588 457 399 592 308 718 1 294 145 707 330

1919 5 884 334 419 510 718 170 1 527 192 626 467

1920 5 558 167 590 447 465 848 2 670 177 012 016

R 8  JL
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COMPARATIVE TABLES

CUBIC
TONS TONS ORE FT. AIR GALLONS
COAL & Rock CU. FT. PER TON OF WATER

YEAR BURNED HOISTED AIR USED HOISTED PUMPED

SALISBURY MINE

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

1916 496 100 803 273 558 000 2 713 126 831 364

1917 445 104 082 188 563 500 1 811 104 560 277

1918 436 113 073 166 455 000 1 472 100 958 079

1919 617 115 764 228 578 500 1 974 144 138 375

1920 482 112 603 216 351 000 1 921 152 694 797

ATHENS MINE

1914 231 7,404 120,048,750 —

1915 385 21 245 242 196 750 —

1916 419 26 930 222 840 000 —

1917 277 23 988 211 612 500 —

1918 609 101 394 498 600 000 —

1919 740 155 643 414 045 000 2 660 85 503 850

1920 593 214 601 505 035 000 2 353 82 794 824

MECHANICAL DEPARTMENT
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COMPARATIVE TABLES

tors
COAL

TONS ORE 
& ROCK

YEAR BURRED HOISTED
CU. FT. 

AIR USED

CUBIC 
FT. AIR 
PER TOR 
HOISTED

GA1L0RS 
OF WATER 

PUMPED

REGAUREE MIRE

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 1627 634 100 040

1912 8 003 288 308 825 468 516 2 767 696 210 397

1913 7 647 368 956 741 224 169 2 008 789 153 091 
( #2 Shaft)

1914 5 269 337 792 613 144 000 1 798 395 877 353

1915 1 703 404 020 363 242 060 933

1916 1 223 526 237 474 099 050 900

1917 1 414 548 083 455 525 250 831 780 000 000

1918 1 293 524 869 443 996 750 845 828 575 874

1919 1 320 525 894 591 104 600 1 185 603 198 543

1920 1 095 569 895 729 139 000

MAAS MIRE

1 279 610 132 854

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

1911 7 252 — 646 245 479 —

1912 6 502 55 603 355 459 673 —

1913 8 903 287 784 915 881 473 3 182
( 3 months)

1914 6 819 213 423 720 319 949 ------- 8 336 357

1915 4 325 85 150 486 626 678 — 190 554 750

1916 8 062 272 802 763 134 066 2 797 363 273 050

1917 8 656 333 290 879 808 672 2 639 337 467 390

1918 9 351 312 634 935 128 335 2 991 510 265 180

1919 9 639 343 810 644 597 449 1 874 573 373 848

1920 5 097 351 521 571 224 659 1 625 513 176 403
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COMPARATIVE TABLES

CUBIC
TONS TONS ORE FT. AIR GALLONS
COAL & ROCK CU. PT. 'PER TON OF -,7AT£R

YSAR BURNED HOISTED AIR USED HOISTED PUMPED

1912 381 42,790

SOtlTH JACKSON MIHE

1913 483 1 940

1914 0 15 281

1915 0 56 026

1916

1917

0

0

0

46 994

(No ore tah en  out) —

1918

1919

0

0

15 879 

56 840

13 203 000 931

1920 162 69 222 30 001 500 434

BARNES-HECKER MINE

1918

1919

646

603

16,330 

29 731

221,420,000 —

(8 months) 
5 ,481 ,940

(From M orris-L loyd)
1920 410 62 426 272,817,000 4 370 137 026 242

M0RRIS-1L0YD MINE (Included  S e c .6 S haft

1911

1912

1913

88,792 

181 544 

209 667726

1914 615 242 476 655,199,000 2,701 363,889,057

1915

1916

533 

1 004

298 816 

304 849

722 622 750 2 418 322 295 660 

320 074 400

1917 886 296 589 667 908 000 2 370 319 198 700

1918 959 299 360 681 964 000 2 378 315 454 220

1919 1 132 313 887 936 264 700 2 982 340 883 140

1920 971 283 400 802 952 000 2 832 311 061 125

'.1SCHANI GAL DEPARTMENT
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COMPARATIVE! TABLES

TONS
COAL

YEAR BURRED

TOITS ORE 
& ROCK 
HOISTED

1915

1916

1917

603 

3,513 

1 223

CU. FT. 
AIR USED

AUSTIR MIRE

CUBIC 
FT. AIR 
PER TOR 
HOISTED

1907

1908 

1009

3 863 194 571 

204 769 

186 064

58 452 975 300

_  — _ 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 — 67 494 — —

1914 (Mine id le  e n t i r e  y ear)

1915

1916

1917

23 697 

54 167

(Mine id le  e n t i r e  y ear)

------------- ------------------- ----------- —

1918

1919

— 759 

19 212

(Mine flo o d ed  in  January)

1920 (Mine id le  e n t i r e  y ea r)

FRARCIS MIRE

15,656 

21 420 353,070,000

GALLORS 
OF RATER 
PUMPED

66,723,400

1918 796 65 739 565 920 000 -  — - 49 625 600

1919 499 102 651 291 060 000 _______mm 45 865 547
(A ir used  in  F ran c is and Gwinn Mines)

1920 479 93,548 420 340 000 -- -------------- 45 855 040
(A ir used  in  F ran c is and Gwinn Mines)

GARDIRER & MACKIHAW MIRES

1915 (Mine id le  e n t i r e  y ea r)

1916 (Mine id le  e n t i r e  y ear)

1917 443 29,235 323,595,000 —

1918 533 37 883 388 395 000 — —

1919 412 93 501 325 845 000 3,485 26, 941,,948

1920 387 139 057 367 830 000 2,645 36 770 855
(Mine shut down Rovember 30th)
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COMPARATIVE TABLES

YEAR

1909

1910

1911

1912

1913

1914

1915

1916

1917

1918

1919

1920

1909

1910

1911

1912

1913

1914

1915

1916

1917

1918

1919

1920

TONS
COAX

BURNED

2,022  

5 116 

3 400

1 583 

1 400 

807 

871 

976 

844

1 132 

921

3,104

2 582 

570 

184

467 

64 

87

105

101

334

468 

476

TONS ORE 
& ROCK 
HOISTED

CU. FT.
AIR USED

CUBIC 
FT. AIR 
PER TON
Roisted

GALLONS 
OF WATER 

PUMPED

GUINN MINS

-----------  60,638,452

-----------  143 309 920

2 548 136 216 025

(Mine id le  e n t i r e  y ea r)

14 376 ------------------

95 510 ------------------

151 474 ------------------

186 839 ------------------

191 080 ------------------

177 051 ------------------

154 002 ------------------
(A ir su p p lied  

115 497 (A ir su p p lied

PRINCETON MINE 

143,620 181,915,352

126 047 226 054 113

100 150 171 032 509

22 639 48 083 876

74 297 ----------------

772 ----------------

2 833 ----------------

2 636 ----------------

734 ---------------------

182 760 ----------------

219 230 ----------------

184 912 ----------------

-  — 90 ,245 ,720

— 131 676 720

— 131 783 700

— 148 022 900

— 168 172 800

F ran c is  Mine)
199 404 200

F ran c is  Mine) 165,,004 020

1,265 144,,540,,000

1 793 138 556 000

1 707

2 123 107 537 270

— 108 366 555

— 99 939 295

— 94 629 250

— 136 569 170

— 109 949 035

— 112 926 605

— 131 496 940

— ___ — 129 512 469
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COMPARATIVE TABLES
CU3IC

YEAR

TOES
COAL

BURNED

TONS ORE FT. AIR 
& ROCK CU.FT. PER TON 
HOISTED AIR USED HOISTED

GALLONS 
OF WATER 

PUMPED

1909 4,630

PRINCETON CENTRAL POWER PLANT 
(o u tp u t)
606*384,494

1910 6 101 697 710 181

1911 ' 7 493 819 304 399

1912

1913

4 104 

2 360

661 681 550

1914 5 900

1915 7 092

1916 5 322 1 375 169 052

1917 2 121 1 051 739 302

1918 6 279 971 385 334

1919 3 614 1 236 341 627

1920 2 598 1 264 675 500

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 ^84 799 040

1915 794 202 554 240

1916 814 224 152 095

1917 986 275 717 100

1918 917 262 232 600

1919 920 237 147 315

1920 890 233 913 900

MECHANI CAL DEPARTMENT
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COMPARATIVE TABLES CUBIC
TONS TONS ORE FT. AIR GALLONS
COAL & ROCK CU. FT. PER TON OF WATER

YEAR BURNED HOISTED AIR USED HOISTED PUMPED

STEPHENSON MINE

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

1916

2 220 

1 658

230 575 

327 395

— 763 683 450 

785 501 510
(11 months

1917 3 073 256 756 -  — 961 713 000

1918 1 560 (Mine flo o d ed  in December 1917)

1919 724 1 662

1920

1910

2 064 

2 157

205 366 

204 588

CROSBY MINE

1 381 633 440

1911 1 493 80 976

1912 1 515 116 818

1913 3 305 207 728
)

1914
(10 Mo.) 
2 151

( 8 Mo. 
23 221

1915 250

127 373 

300 142

1916

1917

2 069 

2 504

1918

1919 

1020

3 097 

2 578 

1 280

255 787 

208 449 

263 478

H ELMER MINE

1918 3,125 216,428

1919 1 274 71 867

1920 (See Wade) 42 159 M —— —

MECHANICAL DEPARTMENT
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COMPARATIVE TABLES

CUBIC
TONS TONS ORE FT. AIR
COAL & ROCK CU. FT. PER TON

STSAR BURNED HOISTED AIR USED HOISTED

BOEING

1919 — 2,048 —

1920 491 34 428 —

HILL-TROHBULL

1920 7,670 191,927 —

MEADOW MINE

1917 3,007 102,519 40,658,040 386

1918 3 087 95 353 53 433 980 560

1919 3 247 101 113 49 352 710 488

1920 3 840 77 152 —

WADS MINE

1918 3,820 72,305 —

1919 5 516 238 644 —

1920 4 095 200 254 —  — — —

GALLONS
OF WATER 

PUMPED

REPUBLIC LUBE

5̂ 916 8,637 226,797 1 ,841 ,863 ,000 8,033

1917 8 755 196 996 1 582 113 000 8 031

1918 6 780 172 955 1 141 454 000 6 605

1919 5 709 185 383 1 228 202 000 6 625 34 770 380

1920 3 972 181 058 1 347 129 000 7 440 35 559 650

SPIES MINE

1917 3,657 80,204 186,701,680 2,327

1 Q1 Q 2 1 124 477

1919 962 71 000 -------- -------

1920 377 93 519

N o te ;-
Lake Mine 
Negaunee Mine 
H o rris-L lo y d  Mine 
A u stin  Mine 
F ran c is  Mine 
Spies Mine

-F u rn ish ed  a i r  to  A ngeline Mjne and Hard 
" " " Maas Mine.
n " " Barnes-H eeker Mine.

- I d le
-F u rn ish ed  a i r  to  Gwinn Mine.
- S ta r te d  o p e ra tio n s  in  May.

Ore Shops.

MECHANICAL DEPARTMENT
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■AMTUAL REPORT

OP THE (1920)

SAPETY DEPARTMENT

This report of the company’s safety Department for 1920 is out­

lined under the following subjects: fatal, serious and slight accidents; 

safety inspection; general safety precautions; first aid and mine rescue 

training, and statistical tables, safety inspection was directed by wn. 

Conibear, first aid and mine rescue by J. H. Williams and stenographic and 

clerical work by Miss Elsie Baker.

PATAL ACCIDENTS

. The death rate in the mines of the Company in 1920 shows a mark­

ed decrease from the record of any previous year in the history cf the com­

pany. pour men were killed at the mines and one at the McClure Dam. As 

there were employed an average of 4,125 men during the year, the fatality 

rate was therefore 1.21 per 1000 men employed, as compared with 1.71 per 

1000 men for 1912 and 1.89 for 1911, the two lowest rates in previous years.

The average rate for the past ten years, 1911 to 1920 inclusive, which repre­

sents the period of the safety Department, was 2.5-7 per 1000 men employed.

The average rate for the ten year period from 1901 to 1910, inclusive, was 

5.16 per 1000 men. if the rate for the early period had prevailed during the 

later period the total number cf deaths would have been 163, compared to 78 

the number which actually occurred.

Three fatalities occurred underground by falls of ground, one 

each at the Republic, Maas and 'jade-Helmer mines, and two occured on surface, 

one at the McClure Dam by a slide of sand, gravel and water and one at the 

Hill-Trumbull mine by an oiler being overtaken by a steam locomotive and crush­

ed beneath the tender when walking a railroad track. The ishpeming, G-winn and 

North Lake districts were exempted from fatalities and but one fatality occur­

red at the Company’s mines which have been in continuous operation the past
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ten years. All the men who were killed were single and left nc dependents.

With the exception of the Hill-Trumbull accident, they were classified trade 

risk accidents by the central safety Committee.

The classification of fatal accidents by the central safety 

Committee is as close a correct classification as is obtainable. The average 

number of fatalities during the past ten years has been 7.8 annually; the 

average number of trade risk accidents has been 3.8 and the average number of 

preventable accidents has been four. During this time there were only two 

years when the trade risk accidents were abnormally high and those years were 

1914 and 1918, when they were eight each year, m 1915 there were five fatali­

ties and all were classified trade risk.

If all the fatal accidents, which have been classified by the 

Central safety committee as prevdntable, were eliminated, the average fatality 

rate for the past ten years would have been 1.24. The trade risk fatality rate 

of our mines would then have been about the same rate that has prevailed in 

the metal mines of England for many years, one must be very careful in making 

statements relative to accident statistics. At times there seems to be a swing 

in the pendulum from a period having few accidents to one having many accidents 

and the oscillation of the pendulum appears to be beyond our control. The main 

factor however in the elimination of preventable accidents is the devicing and 

putting into force efforts by which employees will think and observe the safety 

rules when busy at their daily occupations. To what extent the conpany's system 

of examining enployees on rules and regulations had last year in this direction 

cannot be stated, it would appear that it had a salutary effect if the statis­

tics for the number of fatal and serious accidents, compared to the number pre­

vailing in former years, are of any value.

DESCRIPTION OP FATAL ACCIDENTS.

Number One

Fred Johnson, a laborer, was Injured at the Republic mine by a 

a fall of ground, February 4th, Tsfoich caused his death sixteen hours later. The 

accident occurred in a new stope, the back of which was so low that there was
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scarcely room for a man to stand in an upright position. THE ground had been 

trimmed by miners and was considered a safe working place. It was classified 

a trade risk accident.

Humber Two

John Kohlcff, a surface laborer, was instantly killed at the Hill- 

Trumbull mine, March 4th, by being struck by a steam locomotive. Kchlcff rode 

the locomotive from the waste rock dump into the yard and when the locomotive 

stopped he stepped off and started toward the pit, walking in the middle of the 

track, tfhen the locomotive started up, he evidently gave no heed to the ringing 

of the bell and he was crushed underneath the tender. It was classified due to 

carelessness.

Humber TBBee

Jerri Roma, a surface laborer, was buried in a slide of sand, 

gravel and water at the McClure Dam, April 10th, and suffocated before his 

body was recovered. He and his partner were planting shrubs and trees on a 

bank of the Dear River, below the Dam, in order to make the place more secure. 

They had completed their work and were leaving the place when the slide occurred. 

It was classified a trade risk accident.

Humber Four

John KUsistc, a miner, was killed at the Maas mine, June 11th, by 

a fall of ground. The accident occurred at the breast of a main level haulage 

drift, where room for a set of timber had been made the day previous. The night 

shift crew did not report for work, and early in the morning of the next day, 

while advancing sollar boards this man was killed by a fall of ground from the 

back. His partner claimed that they had trimmed the ground thirty minutes be­

fore the accident occurred, but it is very doubtful that such had been done, 

as the nature of the ground indicated that if it had been trimmed the accident 

would not have occurred. As the man's statement could net be positively dis­

approved the accident was classified a trade risk.

number Five

Steve Timinivich, a miner, was instantly killed at the TS&de-Helmer 

mine by a fall of ground, October 11th. It was thought that an opening had 

formed in the cemented over-burden and that it caused a fall of ground which 
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crushed  th e  d r i f t  where t h i s  man and h is  p a r tn e r  work. gOflh men were caught in  

th e  cave. I t  was c l a s s i f i e d  a  t ra d e  r i s k .

TABLE 1 .

Shewing number o f  f a t a l i t i e s  and r a te s  p e r  1000 employees fo r
te n  y e a rs  p r i o r  to  s a fe ty  work and a ls o  fo r  te n  y ea rs  o f  s a fe ty  work.

Year F a t a l i t i e s Rate

1901 9 6.83
1902 8 5.38
1903 8 5.15
1904 4 2.97
1905 12 6 .54
1906 10 4 .1 3
1907 17 5.97
1908 6 2.52
1909 13 5.15
1910 20 6.88

107 5 .16

Year F a ta l i t  ie s Rate

1911 5 1.89
1912 4 1.71
1913 11 4.12
1914 10 4 .10
1915 5 2.15
1916 8 2 .61
1917 6 1.73
1918 13 3.45
1919 11 2 .79
1920 5 1.21

78 2 .57

Tons o f ore
mined p e r  f a t a l i t y  171,984 347,929

SERIOUS ACCIDENTS

Using the Bureau o f  Mines c l a s s i f i c a t i o n  fo r  a  s e r io u s  ac c id e n t 

a s  one th a t  causes a  lo s s  of more th an  14 d ay s , th e  re co rd  f o r  l a s t  y e a r  shows 

a re d u c tio n  compared to  th e  number in  1919. The r a te  p e r  1000 men employed is  

th e  low est in  the  h i s to r y  o f  th e  company. The average annual r a te  fo r  1912 to  

1919 v a r ie s  from 61 to  86 p e r  1000 em ployees. L ast y ea r th e  r a te  was 54%

There was bu t one a c c id e n t which caused a  lo s s  o f  limb and th a t  

occurred  a t  the  ca rp  R iver power p la n t  when an  e l e c t r i c i a n  reached h o ld  o f a  

h igh  te n s io n  tra n sm is s io n  w ire  and vtes e le c t ro c u te d .  Re l e s t  h i s  r ig h t  arm .

Two trammers a t  th e  C lif f s -E h a f t  mine had the ends o f  t h e i r  

f in g e r s  severed  which a re  c l a s s i f i e d  permanent p a r t i a l  d i s a b i l i t y ,  in  a d d it io n  

to  th e se  th re e  a c c id e n ts  s e v e ra l  employees a t  th e  \sade-Helmer mines were so 

sev e re ly  wounded th a t  th ey  lo s t  15 weeks o r lo n g e r . The w orst o f  th e se  a c c id e n ts  

was caused by a  to p  tram  locom otive go ing over t r e s t l e  and c a rry in g  th e  opera­

t o r  w ith  i t .
SlIGHT ACCIDENTS

The number o f s l ig h t  a c c id e n ts  re p o r te d  in  1920 i s  th e  same as  

in  1919 when compared to  th e  number o f men employed, th e  r a te s  being/' each
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•y e a r . A re d u c tio n  in  th e  number o f s l ig h t  a c c id e n ts  cannot be expected  b e -  • 

cause each y ea r more c a re fu l  a t t e n t io n  is  being  g iven  to  re p o r t  th e se  a c c id ­

en ts  in  o rd e r t c  ccnp ly  w ith  th e  s t a t e  com pensation Law and a ls o  because 

ed u ca tio n a l work i s  causing  men to  re p o r t  them in  o rd e r to  p re v en t in f e c t io n .

A conparison  o f th e  p r in c ip a l  causes o f a c c id e n ts  in d ic a te s  th a t  

y ea r in  and y e a r  out th ey  a re  approx im ate ly  th e  same. For in s ta n c e ,  in  1919 

th e re  were 118 by f a l l s  o f  ground and in  1920 th e  number was 125. sh a f t Accid­

e n ts  accounted  f o r  7 in  1919 and 8 in  1920. squeezing  f in g e r ,* h a n d , o r fo o t 

between p ie c e s  o f t im b e r , chunks o f  o re ,  e t c . ,  caused  73 in  1919 and 77 in  

1920. There were 57 s t r a i n s  in  1919 and 70 in  1920. Almost eq u a l f ig u re s  may 

be g iven  f o r  many o f  th e  o th e r  le a d in g  c a u s e s .

The u n ite d  s t a t e s  Bureau o f  Mines i s  c r e d i te d  w ith  th e  sta tem en t 

th a t  th e  ac c id e n t r i s k  i s  h ig h e r  among non-B nglish  speak ing  employees th an  

th e  E n g lish  speak ing . This may be t r u e  where th e  number o f  th e  form er c la s s  

employed i s  l a r g e r  th an  i t  i s  w ith  ou r Company. The fo llo w in g  ta b le  shows th e  

com parison f o r  l a s t  y e a r .

TABLE 11

number o f  E n g lish  speaking e m p lo y e e s ..................  3 ,6 9 3 .
" " ** » " in ju re d  . 693.

Rate p e r  1000 e m p l o y e e s ....................... ....  169.

number o f  n o n -E n g lish  speak ing  employees . . .  262.
• » * » • »  " ” in ju re d  15.

Rate p e r  1000 e m p lo y e e s .............................................  57

In  th e  fo llo w in g  t a b le  th e  av erag e  number o f  em ployees, th e  

number o f  s e r io u s  a c c id e n ts ,  th e  t o t a l  number o f  a c c id e n ts  and r a te s  p e r  1000 

men employed f o r  th e  y e a rs  1913 t o  1920 in c lu s iv e  a re  g iv e n .

TABLE 111

Year
Average Number 

o f  Employees
Number o f 
S erious A ccids.

R ate p e r  1000 
Employees

A ll
A cciden ts

Rate
P er 1000 men

1913 2621 201 80 628 244
1914 2435 179 82 443 182
1915 2308 155 67 427 185
1916 3063 263 86 592 193
1917 3457 264 76 639 184
1918 3765 230 51 590 156
1919 3938 241 61 670 170
1920 4125 220 54 708 111
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SAFETY INSPECTION

Safety inspection reports of mines were made by the safety ins­

pector, Workmen committees, a Foreman committee, a committee on Mechanical 

and surface Equipment, and the Committee on Rules and Regulations. The two 

' committees on Fatal Accidents investigated the places where fatal accidents 

occurred.

SAFETY INSPECTOR

Monthly inspections o f the local mines were made by the inspec­

tor, excepting in these months when inspections were made by workmen and 

Foremen committees, when he directed the work of these committees. He also 

made three inspections of the spies mine.

WORKMEN COMMITTEES

A ll lo c a l  m ines, w ith  th e  ex cep tio n  o f  th e  B araes-H ecker mine 

inhere development work on ly  i s  in  p ro g re s s ,  were in sp e c te d  by a  committee 

o f th re e  men s e le c te d  from th e  men employed a t  each m ine. There were 15 o f 

th e se  com m ittees re p re s e n tin g  45 em ployees. There have been 133 Workmen com­

m itte e s  employed d u rin g  th e  p a s t  10 y e a rs ,  re p re s e n tin g  399 workmen o r  approx ­

im ate ly  an  average o f  40 workmen a  y e a r ,  vixo have in sp ec te d  th e  mines in  which 

th ey  work.
FOREMAN COMMITTEE

Three shift bosses, TJn. Dabb of the Francis mine, John Nicholas 

of the Jackson and Negaunee mines and Ernest Ncrell of the cliffs-Shaft mine 

were appointed to serve as a Foreman inspection committee. The mines in 

Marquette county were inspected in October and practically perfect reports 

were submitted.

COMMITTEE ON MECHANICAL and SURFACE EQUIPMENT

The central safety committee designated Louis Keast of the Mechan­

ical Department, James Tobin, electrician at the cliffs-shaft mine, and George 

Winters, surface foreman at the Athens mine, a committee to inspect the mechan­

ical and surface equipment. An inspection of local mines was made from October
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17th  to  October 19 th  and tw en ty -seven  su g g es tio n s  and recommendations were 

subm itted  and l a t e r  p u t in to  e f f e c t .

S ix ty - th re e  foremen have se rv ed  on Foreman in s p e c tio n  Committee. 

A t o t a l  o f 462 employees have served  th e  conpany a s  s a f e ty  in s p e c to rs  s in ce  

th e  in au g u ra tio n  o f  th e  s a fe ty  D epartm ent.

CENTRAL SAFETY COMMITTEE

This Committee h e ld  tw elve s e s s io n s  l a s t  y e a r .  A ll m eetings were 

h e ld  a t  th e  General O ffice  o f  th e  company, w ith  e i t h e r  Mr. E l l i o t t  o r Mr. 

Jackson p re s id in g  a s  chairm an. A ll  i n j u r i e s  were c a r e f u l ly  co n sid ered  and 

c l a s s i f i e d  and a c t io n  was tak en  upon s u b je c ts  c f  s a f e ty  to  which i t s  a t t e n t io n  

■was c a l le d .  The im portan t s u b je c ts  a r e  m entioned in  t h i s  re p o r t  under s p e c ia l  

s a fe ty  p re c a u tio n s .

TABLE 17

The fo llo w in g  ta b le  g iv e s  th e  number o f  foremen and 
workmen by m ines, who have se rv ed  on s a fe ty  i  n sp e c tio n  
Committees s in ce  th e  beg inn ing  o f  s a f e ty  work.

Mines Foremen Workmen

Angelina 0 3
Athens 3 3
A ustin 1 12
C l l f f s - g i a f t 7 42
F ranc is 1 6
Gardner-Kackinaw 1 6
Gwinn 3 33
Holmes 1 9
Lake 6 42
Maas 6 30
M orris-L loyd 5 42
Negaunee 8 42
P r in c e to n 3 18
R epublic 4 24
S a lisb u ry 5 36
Stephenson 4 36
M iscellaneous 5 15

63 399

GENERAL SAFETY PRECAUTIONS

General R ules and R e g u la tio n s .

Only one new ru le was adop ted  by th e  C en tra l S afe ty  Committee

th a t  was a ru le  which re q u ir e s  a l l  brakemen o f  underground locom otives to  r id e  

on m otors and no t on c a r s .
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