
in g  t r e s t l e .  A survey  was run  to show a  p o s s ib le  new lo c a tio n  f o r  p re se n t 

main l in e  ra ilw ay  t r a c k s .

LAKE MIME.

M onthly surveys were made u n t i l  May 31st when the mine was abandoned. 

MAAS MIKE.

Weekly surveys were made and the  geology no ted  and mapped. S ev era l 

su b -le v e l developm ent schemes were subm itted  and approved. Drawings of a 

p la n  to  co n c re te  the  p re sen t s h a f t ,  r e p la c in g  the  wooden s e ts  w ith  s t e e l ,  

to g e th e r  w ith  an e s tim a te  o f th e  c o s t of th e  same, was p re p a re d . A re p o r t  

was p repared  on the  m ining o f th e  Maas ore body Westward to  th e  West l im i t  

of the Race T rack , to g e th e r  w ith  su rfa c e  map o f t h i s  t e r r i t o r y  showing a l l  

l o t s  w ith  a sse sse d  v a lu a tio n .

MORRIS-LLOYD MIME.

Monthly surveys were made and geology n o ted . The 6 th  le v e l  M orris was 

d riv en  West ac ro ss  Lease No.26 and 500’ in to  Lease No.27 . The 7 th  le v e l  

M orris d r i f t  was d riv en  W est, en co u n te rin g  th e  o re  body, and was stopped in  

ja s p e r .  The sump fo r  the 7 th  le v e l  was com pleted . On the  s u rfa c e  a d d i t io n a l  

rock  and ore t r e s t l e s  were l a id  o u t.

NEGAUNEE MINE.

Weekly surveys were made and l in e s  g iven  fo r  d r i f t s  in  th e  s u b - le v e ls .  

A ll geology on the  su b - le v e ls  was no ted  and mapped. The sk ip  ru n n ers  were 

gauged and th e  r e s u l t s  subm itted  to  th e  S u p e rin ten d e n t. Some tim e was sp en t 

in  c o n s tru c tin g  and t ry in g  ou t th e  M acCarthy-M oulton ore lo a d e r .

REPUBLIC MINE.

Monthly surveys were made and a l l  diamond d r i l l  ho les lo c a te d .  Lines

were given fo r  s in k in g  the  Pascoe S h aft and surveys run from th e  2370' to

the  2470* le v e l  Pascoe S h a f t .  S urface surveys w ere made and co n s id e rab le

work done in  connection  w ith  th e  d iv is io n  o f S m ith 's  Bay. T ogether w ith
o f f ic e  a

the  Ford re p re s e n ta t iv e s  t h i s ^ " m a d e d i v i s i o n  s a t i s f a c to r y  to  b o th  p a r t i e s .  

Documents and maps have been p repared  showing th i s  d iv is io n .
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SALISBURY MINE

Monthly surveys were made. This mine was c lo se d  on March 5 th .

SOUTH JACKSOII MIKE.

The e x te n s io n  of the  ore mined was surveyed a f t e r  a  sm all tonnage was 

mined "by th e  steajh shovel •

SPIES MINE.

Monthly surveys were made and a l l  d r i l l  h o le s  were lo c a te d . The mine 

was c lo sed  on May 3 1 s t.

VIRGIL MIKE.

Maps were prepared  of work which was done from  th e  S p ies Mine fo r  the  

fee  owners.

MISCELLANEOUS.

SECTIONS 1 . 2 . 5. 4 and 6 . 47-27 .

Some work was done in  the  o f f ic e  on maps o f  th e se  s e c t io n s .

SECTION 11. 47-27 CONTOURS.

Survey l in e s  were run  and oontour d a ta  secured  in  the f i e l d  fo r  th e  

e n t i r e  South h a lf  o f th i s  s e c t io n .  In  th e  o f f ic e  maps and tra c in g s  were 

com pleted .

SECTION 12 . 47-27 CONTOURS.

Survey l in e s  were s ta r te d  fo r  co n to u rin g  p a r t  o f t h i s  s e c t io n .  This 

work had to  be stopped when re d u c tio n  in  working fo rc e  was made.

SECTION 13 . 47-27.

A sm all amount o f  work was done on the  maps o f t h i s  s e c t io n .

SECTION 14. 47-27 CONTOURS.

Survey l in e s  were run  and con tou r d a ta  secured  of th e  of the  Njj 

and the  of the  NWJ-. Maps have been completed o f th e  H%- o f the N|-. 

SECTION 15. 47 -27 .

Some work was done on maps o f t h i s  s e c tio n .

SECTION 21. 47-27 .

Afew days were spen t on maps of t h i s  s e c t io n .

SECTION 22, 47-27 CONTOURS.

Contour d a ta  which was secu red  on th e  NBJ- of t h i s  s e c t io n  in  1920 was 

a l l  p lo t te d  and the  maps com pleted t h i s  y e a r .
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DEAD RIVER STORAGE DAM.

C onsiderab le  work was done in  th e  f i e l d  and in  th e  o f f ic e  in  co n n ectio n  

w ith  lands in  the  s to rag e  b a s in .

BARNES-HECHER DIVERSION DITCH.

The l in e  o f th e  d i tc h  was su rveyed  and l in e s  and grades g iven  f o r  ex cav at

in g  th e  same. A fte r  the  com pletion  of th e  d i tc h ,  an e s tim a te  was p rep ared  

showing th e  yardage removed.

NEELY EXPLORATION.

A ll diamond d r i l l  ho le  lo c a tio n s  w ere su rveyed .

ABSTRACTS.

Maps and a b s t r a c t s  were p repared  in  co n n ec tio n  w ith  Dead R iver S to rage 

B asin , tran sm iss io n  l i n e s ,  C ity  of Ishpem ing, Dead R iv er w ate r power and 

g e n e ra l•

ENGINEERING DEPARTMENT

474



REPORT OH THE ABSTRACT DEPARTMENT FOR THE YEAR 1921

Documents re c e iv e d  h ere  have been reco rded  and co p ies  made when 

necessary*  The a b s t r a c t  o f th e  M innesota mines and th e  w a te r power lands 

a re  incom plete .

OPTIONS FOR MIKING LEASES*

No o p tio n s fo r  mining le a s e s  have been a c q u ire d  during' the  year*  

MINING LEASES*

The fo llo w in g  m ining le a s e s  have been su rre n d e re d :

No.43 -  Meadow Mine*

No.45 -  Fowler M ine, su rren d e red  as o f  November 30, 1921.

Both of th e se  mines a re  a t  A urora, S t .  Louis County, M innesota.

No new m ining le a se s  were tak en  out d u rin g  the y e a r .

DOCUMENTS RECORDED.

The fo llo w in g  l i s t  o f documents i s  a summary o f those  p laced  on the

reco rd s in  th e  f i l e s  du rin g  th e y e a r  1921:

NO.RECEIVED. LAST FILE
Land o f f e r s  - 36 1301
A u th o riza tio n s 0 116
Deeds and M iscellaneous 30 713
Easements - 2 136
R ights o f Way - 0 172
Water r ig h t s  -  -  - 2 17
S urface le a se s 106 1937
A p p lica tio n s  fo r  S a le  - 14 56
S ales  - 91 292
Tax H is to r ie s  -  - 0 506
Legal O pinions 2 138

LAND OFFERS.

Among th e  land  o f f e r s  were the S e c tio n  30 Mine on the V erm ilion Range, 

M innesota, th e  Am erican-Boston Mine on th i s  Range and th e  m ineral lan d s of 

th e  D. M. & M. R ailw ay. In  Canada, i ro n  e x p lo ra tio n s  were o f f e re d  in c lu d in g  

the Josephine Mine of the M ich ip ico ten  D i s t r i c t ,  s e v e ra l o th e r e x p lo ra tio n s  

n ea r the Algoma C en tra l Railw ay and a lso  a  few n ea r the boundary and West 

o f P o rt A rth u r . For the most p a r t ,  the  r e s t  c o n s is te d  of l o t s  in  Negsunee 

and s c a tte re d  lands in  M arquette County.

AUTHORIZATIONS.

No a u th o r iz a t io n s  f o r  diamond d r i l l i n g  w ere recorded  d u rin g  the  y e a r .
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DEEDS AMD MISCELLANEOUS DOCUMENTS*

These in c lu d ed  deeds to  t h i s  Company and a ls o  a  nunber o f documents 

f o r  which th e re  was no o th e r  p lac e  provided  and which convey i n t e r e s t s  in  

to  th i s  Company.

EASEMENTS.

These in c lu d e  an easem ent to  th e  M arquette County Gas & E le c t r i c  Company 

fo r  a  po le tra n sm iss io n  l in e  to  th e  Ishpem ing C ity  C ru sh er.

RIGHTS OF WAY.

There were no r ig h ts  o f way g ra n te d  and reco rd ed  d u rin g  th e  y e a r .

WATER RIGHTS.

The Compaiy e n te re d  in to  an agreem ent w ith  th e  Lake S u p erio r I ro n  

Company on the d ra in ag e  of the  Lake A ngeline h a s in .  The o th e r  w a te r r i g i t  

o b ta in ed  was on th e  S pies Mine w a te r  d isch arg e  d i t c h .

SURFACE LEASES.

These were le a s e s  g ran ted  by th i s  Company on farm s and l o t s .

APPLICATION FOR SALE.

A p p lica tio n s  fo r  s a l e ,  w hich were s e n t to  t h i s  o f f ic e  by th e  Land D epart

ment f o r  a p p ro v a l, were e n te re d .

SALES.

The s a le s  which were en te red  conveyed m isce llan eo u s p a rc e ls  by t h i s  

Comparer to  v a r io u s  p a r t i e s ;  a lso  a  number of s a le s  of land  owned by Mr.

W. G. Mather a t  Michigamme were e n te re d .

LEGAL OPINIONS.

The le g a l o p in ions en te red  were r e l a t iv e  to  s p e c ia l  d e s c r ip t io n s  of la n d . 

LAND OFFER PLAT BOOK.

The in fo rm a tio n  co n ta in ed  in  the  land  o f f e r  p l a t  book has been p o s ted , 

more p a r t i c u la r ly  as reg ard s  e x p lo ra t io n s .

ABSTRACTS.

Some work has been done on th e  w ater power lan d  a b s t r a c t s  which a r e  

b e in g  o b ta in ed  upon a d d i t io n a l  lan d s  ac q u ired . In  M innesota th e  a b s t r a c t s  

of the mines a r e  b e in g  p repared  by Mr. C arl Brewer in  the form o f  a book 

s im ila r  to  those he made o f the  lands in  M ichigan. A copy of t h i s  book i s  

f o r  the C leveland o f f ic e  and an o th e r fo r  th e  Land D epartm ent.
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SUNDRY ITEMS BY J .  E , JOPLING

PYRITES.

The fo llo w in g  o f f e r s  of p y r i te s  were rece iv ed  du rin g  the  y e a r:

No.159, S a in t A ntonio M ining & E x p lo ra tio n  Company, a t  Goudreau in  the 

M ich ip ico ten  D i s t r i c t  of Canada. This p ro p e rty  was o ffe re d  on August 1 8 th .

No.160, J u l i a n  Cross th rough  J .  E . Marks of P o r t  A rth u r, o ffe re d  an  

o ld  e x p lo ra tio n  w ith  1500 tons of o re on the  dump near S c h r ie b e r , N orth of 

Lake S u p erio r on September 2 9 th .

N eith er of th e se  o f f e r s  were examined and b o th  were d e c l in e d .

MICHIGAN STATE TAX COMMISSION.

Mr. L . P . B a r r e t t ,  A p p ra ise r of Mines f o r  th e  M ichigan S ta te  Tax Commission, 

was here in  Jan u ary  and February  to  in v e s t ig a te  th e  mines o f th e  Company.

He was given th e  in fo rm a tio n  a s  shown on th e  r e p o r t s .  The maps fo r  the  year 

1920, upon h is  r e q u e s t ,  were made on th e  reduced s c a le  o f 200* to  th e  inch  

and upon them was shown th e  main g eo lo g ica l b o u n d arie s . Copies a re  re ta in e d  

h ere  in  a  b in d e r fo r  14" x  17" s h e e ts .

LAKE SUPERIOR IRON COMPANY.

An exam ination was made in  F ebruary  by M essrs . E a to n , Derby and m yself 

of th e  lower w orkings in  S e c tio n  16 Mine of th e  Lake S u p erio r Iro n  Company, 

be ing  i t s  only  m ining o p e ra t io n . A re p o r t  and map was made.

A sp e c ia l r e p o r t  was made of th e  Lake S u p e rio r I ro n  Company’s lands w ith  

reg a rd  to ex p lo ra tio n s  and developm ents of i ro n  o re .

INTERSTATE IRON COMPANY.

The I n t e r s t a t e  I ro n  Company purchased on Jan u ary  12, 1821 the  B re itu n g  

p ro p e r t ie s  in  Negaunee, except th e  Mary C h a r lo tte  M ine. A map of th e se  hold

ings accompanied my l e t t e r  d a ted  J u ly  1 5 th . Surveys by the I n t e r s t a t e  Company 

were made du ring  1920 on th e  same co o rd in a te s  a s  th o se  of th is  Company w ith  

th e  in te n t io n  of e s ta b l is h in g  boundaries between t h e i r  p ro p e r t ie s  and those  

of t h i s  Company.

REDUCTION OF FORCE.

During June a  re d u c tio n  o f th e  number o f men in  th e  E n g in ee rin g  Department 

was made acco rd in g  to  th e  above re p o r t  by Mr. C henneour. The men l a id  o ff  

o b ta in ed  employment w ith  th e  M arquette County Road Commission. They were 
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given to  un d erstan d  th a t  th ey  m ight re g a in  t h e i r  p o s i t io n s  w ith  t h i s  Company 

as  o p p o rtu n ity  o f f e re d .

MOORE & CHASE LEASES.

On August 10 th  M essrs. G. W. Moore and P . P . Chase examined th e  maps of 

th e  underground w orkings on th e i r  p ro p e r t ie s  and l a t e r  re ce iv e d  co p ie s  of 

b lu e  p r i n t s .  Mr. Chase went underground w ith  me a t  the  M orris Mine on Novem

b e r  30 th  to see the developments in  o re  upon the  7 th  l e v e l .

IMPERIAL MINS.

E ngineers o f the  M ichigan Land, I ro n  & Lumber Company came to  th e  Ishpeming 

o f f ic e  in  August in  o rd e r to  copy n ecessa ry  d a ta  f o r  maps of th e  Im p e ria l 

M ine, now being reopened.

DIVISION OF SMITH'S BAY. REPUBLIC.

The agreement on th e  d iv is io n  of the  m ineral r ig h t s  under S m ith ’ s Bay, 

R ep u b lic , by th e  M ichigan I r o n ,  Land & Lumber Company w ith  th i s  Company was 

signed  September 2 6 th . Mr. E . G. K irg sfo rd  o f I ro n  M ountain, re p re s e n tin g  

th e  Lumber Company, appo in ted  Mr. W. C. Gordon, who i s  a  g e o lo g is t  f o r  the  

O liv e r Iro n  M ining Company, to  c o n fe r  w ith  the en g in e e rs  of th i s  o f f ic e  upon 

th iB  boundaxy q u e s tio n . A f te r  making surveys a t  R epublic  in  J u ly ,  maps were 

made o f S ec tio n  7 showing the shore l i n e  o f Sm ith’ s Bay acco rd in g  to  the s t a t e  

survey of 1870 and a boundary l in e  was agreed  upon by th e  en g in e e rs  between 

th e  m ineral r i g i t s  o f the  companies under th e  l a k e .  T his ag reed  boundary l in e  

was embodied in  the  above m entioned document.

MARQUETTE COUNTY HISTORICAL SOCIETY.

D uring the y e a r ,  t h i s  o f f ic e  fu rn ish e d  in fo rm a tio n  to  Rev. C. J .  Johnson 

o f M arquette , who i s  employed by Mr. J .  M. Longyear, th e  P re s id e n t of the 

M arquette County H is to r ic a l  S o c ie ty . T his included  a map o f th e  V illa g e  of 

Gwinn, to g e th e r w ith  photographs of th e  p r in c ip a l  b u i ld in g s ,  photographs o f 

o ld  and modern mine b u ild in g  c o n s tru c t io n  and a p p lia n c e s , o re  and ro ck  samples 

and naps o f M arquette County showing lo c a tio n  of mines and the re p re s e n ta t iv e  

o u tc ro p s .

A m arker was e re c te d  in  O ctober n e a r  th e  County Road o p p o site  th e  s i t e  

of th e  o ld e s t  m ining o p e ra tio n s  o f th e  Compary b e a rin g  t h i s  in s c r ip t io n :
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"Upon th i s  s i t e  the  C leveland Iro n  M ining Company began i t d  f i r s t  
m ining o p e ra tio n s  in  1850* I t  was th e  second company to  engage 
in  i ro n  m ining in  th e  Lake S u p e rio r re g io n " .

OLD RECORDS.

The o ld  re co rd s  which had been s to re d  in  th e  upper f lo o r  of th e  Hard Ore 

o f f ic e  were s o rte d  and exam ined. In  company w ith  men from  o th e r  departm en ts, 

the  v a lu a b le  books and pap ers  were s e le c te d  and s to re d .  C orrespoaience d a t in g  

back to  1849 was p rese rv ed  and i s  b e in g  a rra n g e d .

SPI5S AND VIRGIL MINES.

On Septem ber 1 s t ,  i n  company w ith  M essrs . S ta k e l and D erby, I  examined 

th e  B ates Mine and a lso  th e  maps of th e  Osana Mine w ith  re fe re n c e  to  f u r th e r  

developments a t  the  S p ies  and V i r g i l .

MICHIGAMME COMPANY.

On September 3 0 th , I  accompanied Mr. C. V. R. Townsend to  I ro n  M ountain 

where he made an o f f e r  o f Mr. M ather’s lan d s  a t  Michigamne to  Mr. E . G. K ings- 

f o r d ,  r e p re s e n tin g  Mr. Henry F ord .

DEAD RIVER WATER POWER.

Mr. 0 .  D. McClure and I  examined th e  dam c o n s tru c ted  some y ea rs  ago by 

the C ity  o f M arquette a t  S i lv e r  Lake on Dead R iv e r, on O ctober 1 0 th .

CANADIAN IRON ORE.

Mr. Derby and I  examined an i ro n  e x p lo ra t io n  reco rded  under o f f e r  No.1291 

s i tu a te d  25 m iles E a s t o f S a u lt  S te .  M arie , O n ta r io , on O ctober 1 9 th .

ASHLAND MINE.

Mr. M. C. Lake, g e o lo g is t  f o r  M. A. Hanna & Company, came to  th is  o f f ic e  

on November 7 th  to  examine th e  reco rd s of th e  A shland Mine, more p a r t i c u la r ly  

th o se  o f d r i l l  h o le  No.11 r e la t iv e  to  th e  o re  th e re  d isco v ered  and th e  a g re e 

ment as to  c e r t a in  repaym ents to  th i s  Company.

BLUE MINE.

R eports and maps were made± in  November and December r e la t iv e  to  th e  

d i tc h  w hich c a r r ie s  the  w a te r of P a r tr id g e  Brook a c ro ss  the  Blue Mine p ro 

p e r ty .
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THE CLEVELAND CLIFFS IRON COMPANY

REPOST OF THE GSOLGGIST FOR THE YEAR ENDING DECEMBER 51, 1921.

STAFF.

The s t a f f  of th e  G eological Department f o r  1921 i s  given in  Table I 

below* Mr. P inger re s ig n ed  June 25th  and re tu rn e d  to  h is  home a t  F a llo n ,

Nevada. He went back to Harvard in  the  f a l l  to  take up graduate work in  geology 

and a l l i e d  s u b je c ts .  On account o f the general c u rta ilm e n t in  ore p roduc tion  

the  f i r s t  of Ju n e , no one was engaged to  succeed him . Mr. Denn was l a id  o ff  

June 5 th  co in c id en t w ith  the la y in g  o ff  of s e v e ra l members o f th e  E ngineering 

Department s t a f f  on account of the  g en e ra l c u r ta ilm e n t.

TABLE I .

HAMS. OCCUPATION. DURATION OF EM- DAYS LOST. fo OF WORKING
________________________________ PLOYMSNT IN 1921. SICKNESS. VACATION. DAYS WORKED.

E.L .D e rb y ,J r . G eo log ist in  charge 
of Departm ent.

E n tire  year 0 0 100 .0

A.W.Pinger A ss is ta n t G eologist 6 months 0 2 98.5
E .A .A llen A s s is tin g  G eo lo g is ts , 

t e s t in g  diamond d r i l l  
h o le s ,c o l le c t in g  and 
la b e lin g  co re , e t c .

F u ll time fo r  
lOg- months, \  
time fo r  l |-  
months•

6 4k 93.9

Gustav Afuhs Draftsm an E n tire  y ea r sk 4k 97.1
P.N.Denn

i

C o lle c tin g  c o r e ,e tc . F u ll time f o r  
■f- of a month, 
\  time fo r  41- 
months •

0 0 100.00

The y ea r was d iv id ed  in to th e  f a c to r s  shown in  T able I I  below:

TABLE II*

T o tal days of e ig h t hours worked -  -  276g- d ay s.
Sundays -  - -  - -  - -  -  5 2 ”
Days r e s u l t in g  from Saturday  a f te rn o o n s  26§- M 
H olidays -  - -  - -  - -  -  10 -

T otal 365 day s•

Table I I I ,  below, shows the average number o f men r e g u la r ly  employed on 

the s t a f f  of the G eological Department d u rin g  the l a s t  f iv e  y ea rs :

TABLE I I I .

YEAR. AVERAGE NUMBER 
OF MEN.

1917 3.35
1918 4.85
1919 5.44
1920 4.06
1921 3.56
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DIVISION OF VORK AMONG TEE MELiBERS OP THE DEPARTMENT

H. L. SMYTH. The work of the G eological Department con tinued  under the 

d ire c t io n  of Mr. H. L . Smyth as C onsu lting  G e o lo g is t.

D. L. DERBY,JR. The m ajor p a r t  o f ray time du ring  the p a s t  y ea r was taken  

up w ith  the g en e ra l o v e rs ig h t and su p e rv is io n  of the  work of th e  Departm ent. 

This in c lu d ed , b esid es  the u sua l ro u tin e  o f f ic e  work, su rface  d r i l l i n g  ex p lo ra 

t io n s  in  the Ishpem ing, Dead H iv er, C ry s ta l P a l ls  and Gwinn D i s t r i c t s ;  under

ground d r i l l i n g  in  the  Holmss, M o rris , R epublic and S pies M ines; and the under

ground surveys in  th e  A thens, Barnes-H ecker, C l i f f s  S h a f t ,  F ra n c is ,  Gwinn, 

Holmes, Llaas, M orris-L loyd , Negaunee, P r in c e to n , R epublic , S a lis b u ry , Spies 

and Stephenson M ines. I have accompanied the men making th ese  surveys f r e 

q u en tly  and have kep t in  touch w ith  and superv ised  th e i r  d e ta i le d  s tu d ie s  of 

the r e s u l ts  of these  surveys c o n s ta n tly . A fte r Mr. P in g er l e f t  I made a l l  the 

underground surveys o f the new development work in  the  m ines.

My tim e, not taken up w ith  these  d u t ie s ,  was spen t c h ie f ly  as fo llo w s:

In  Jan u a ry , I accompanied Mr. E l l i o t t  in  an exam ination o f the workings 

of the Baraga ore body on A rc tic  P a rc e l N o.l o f the B reitung-H em atite Mine 

and made an e s tim a te  of the ore fo r  h is  r e p o r t .  I a lso  made a  g eo lo g ica l 

survey of the  S ec tio n  16 Mine w orkings, ad jacen t to  the  Holmes Mine boundary.

In  February , I made a  s p e c ia l  r e p o r t  on the s o -c a lle d  South D eposit o f

the  Meadow Mine in  co n n ectio n  w ith  an a n tic ip a te d  su rren d er o f the le a se  on

th i s  p ro p e rty . I a lso  made a  j o in t  exam ination of and subm itted  a jo in t

re p o r t  on th e  S ec tio n  16 Mine w ith  M essrs. Jo p lin g  and E aton , in c lu d in g  an

es tim ate  of the ore rem aining in  th e  p ro p e rty .
to n ,

I l e f t  fo r  Washing^ D. C ., March 20 th  a s  a member of th i s  Company's 

Committee which subm itted th e  v a lu a tio n s  of a l l  th e  Company's mines to  the 

M etals V alua tion  S ec tio n  of th e  In te r n a l  Revenue Department f o r  the  purpose 

o f d e p le tio n . I spent the  g re a te r  p a r t  o f th e  time u n t i l  May 30th in  Washing

to n  in  company w ith  the o th e r members o f th i s  Committee, M essrs. G effine and 

Jaynes of the C leveland o f f ic e ,  n e g o tia tin g  w ith  the  Government o f f i c i a l s  to 

e s ta b l i s h  these  v a lu a tio n s , e s tim ates  of tonnage and d e p le tio n  f a c to r s .
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In  A ugust, I went aga in  to  W ashington where, w ith  M essrs. G e ffin e , Jaynes 

and Bush, we p r a c t i c a l ly  f in ish e d  e s ta b l is h in g  w ith  the Government the v a lu a 

t io n s ,  r a te s  of d e p le tio n , e tc ,  on the Company's m ines. Mr. Bush and m yself 

spent sev e ra l days a t  the  C leveland o f f ic e  in  p re p a ra tio n  f o f  t h i s  work on our 

way to  7/ashington. I re tu rn ed  August 21st and made a new estim ate  of the ore 

in  th e  Athens Mine. I a lso  made a j o in t  exam ination and re p o rt w ith  Mr. Jo p lin g  

of the  Copps F e ld sp ar Quarry, th re e  m iles South of the Barron Mine and ju s t  

E a s t o f the County Road to  R epub lic .

In  September, I made jo in t  exam inations and r e p o r ts  w ith  M essrs. Jo p lin g  

and S tak e l o f th e  maps o f the Osana Mine, fo rm erly  known as the  James Mine, 

ly in g  d i r e c t ly  North of th e  V irg i l  p ro p e rty  a t  I ro n  R iver and of the underground 

workings of th e  B ates Mine, a lso  a t  Iro n  R iv er.

In  O ctober, and in  compary w ith  Mr. J o p lin g , I made an exam ination  of

and rep o rted  on th e  Bar R iver iro n  p ro p e rty  in  O n ta r io , about 25 m iles E ast o f

the  Canadian Soo, which was o ffe re d  to  th e  Company by the S a in t Antonio Mining

& E x p lo ra tio n  Company of th e  Canadian Soo.
estim ate

In  November, I  made a sp e c ia l of th e  ore in  th e  Lloyd and E ast

Lloyd Mines and the Company's fe e  i n t e r e s t  in  the  M orris Mine; a lso  an e s t i 

mate o f the  ore d iscovered  by d r i l l i n g  in  S ection  3 a t  Ishpem ing.

A. W. PIHGER. Mr. P inger con tinued  as an a s s i s t a n t  g e o lo g is t u n t i l  he 

re s ig n ed  June 2 5 th . He made re g u la r  underground g eo lo g ica l surveys a t  a l l  

th e  Company's o p e ra tin g  mines in  Michigan and posted  th ese  surveys on the 

g eo lo g ica l maps and c r o s s - s e c t io n s • He u su a lly  a s s i s te d  in  a l l  such surveys 

made by me. He a s s is te d  in  ta k in g  w ater samples f o r  th e  d e te rm in a tio n  of 

the  sulphur co n ten t o f the  ore when th e se  t e s t s  were made a t  the S ec tio n  3 

e x p lo ra tio n  a t  Ishpem ing. He a lso  geo log ized  the  outcrops lo ca te d  by the 

en g in eers  on th e i r  to p o g rap h ica l surveys in  S ec tio n s 11 and 14, 47-27 and 

made a g eo lo g ica l survey o f the E r̂ o f th e  SBjr of S ec tio n  24 , 46-27, about 

fo u r m iles South of Palm er, in  connection  w ith  land  o f f e r  No.1277. He d id  

a sm all anount of su rfa ce  g eo lo g ic a l work in  S ec tio n  2 , 47-27. He a lso  made 

the  d a i ly  re p o r ts  of diamond d r i l l i n g  w hile I was in  Washington from March 

20 th  to May 3 0 th .

A ' •.")
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E« A» ALLEN. U r. A llen  con tinued  as an a s s i s t a n t  in  the  Department 

througjiout the y e a r .  During November, he spen t approxim ately h a l f  h i s  time 

and in  December about two th ird s  of h is  tim e d r iv in g  the Ford tru ck  fo r  the  

E ng ineering  Department and a s s is te d  th e  eng ineers in  t h e i r  su rv e y s. This 

was a f t e r  the  d isco n tin u an ce  of most of th e  d r i l l i n g  to  which he p rev io u s ly  

gave co n sid e rab le  tim e . A fte r Mr. Denn was la id  o f f ,  Mr. A llen  c o l le c te d ,  

lab e le d  and f i l e d  a l l  d r i l l  core and sludge samples from the e x p lo ra t io n s .

He a s s is te d  in  tak in g  the w ater samples fo r  su lphur d e te rm in a tio n s a t  the 

S ec tio n  3 e x p lo ra tio n . He made th e  re g u la r  monthly carbon re p o r t and the 

annual in v en to ry  of a l l  diamond d r i l l  equipm ent. He f re q u e n tly  a s s is te d  

bo th  Mr. F inger and m yself in  the  underground g eo lo g ica l surveys and l a id  

out man/ of th e  tra c in g s  which l a t e r  were used as new g eo lo g ica l maps and 

c ro s s - s e c tio n s  of ex ten sio n s and new le v e ls  a t  the v a r io u s  m ines. He a s s is te d  

in  g eo lo g iz in g  the ou tcrops lo ca te d  by th e  eng ineers in  S ec tio n s 11 and 14, 

47-27 and mentioned above in  connection  w ith  Mr. P in g e r . He a lso  a s s i s te d  

Mr. P in g e r in  the survey of th e  Eg- of th e  SE/ of S ec tio n  24, 46-27. F in a lly  

Mr. A llen  made a l l  th e  Maas Conpass surveys where n ecessa ry  o f the  diamond 

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

GUSTAV AFUHS. Mr. Afuhs con tinued  as a d raftsm an  throughout the  y e a r .

His work, as  in  form er y e a rs ,  has co n s is te d  c h ie f ly  in  p rep a rin g  c ro s s - s e c 

t io n s  of d r i l l i n g ,  monthly d r i l l  re p o r ts  and g eo lo g ica l maps and c ro s s - s e c t io n s  

bu t he has fre q u e n tly  a s s is te d  in  making ore e s t im a te s .  He co lo red  a l l  th e  

annual re p o r t  sh ee ts  of the Company's d r i l l i n g  d u rin g  th e  y e a r .  The r e s t  of 

h is  tim e was occupied w ith  the ro u tin e  work of the o f f ic e .

P . N. DEEM. Mr. Denn was a f u l l  time member o f t h i s  Department only from 

January  17th to  February 7 th , in c lu s iv e .  D uring the r e s t  of the  p e rio d  u n t i l  

he was l a id  o ff  on June 7 th , due to  the g en e ra l c u r ta ilm e n t, only one q u a r te r  

o f h is  time was in  th i s  Departm ent, the rem ainder being  occupied as a chau ffeu r 

f o r  the E ng ineering  D epartm ent. His time c re d ite d  to  G eological Department 

was com pletely taken  up w ith  c o l l e c t in g ,  la b e lin g  and f ilin g -  of 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  looking a f t e r  the core 

room.
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SURFACE GEOLOGICAL SURVEYS

ISHPUlING DISTRICT.

The p r in c ip a l  su rface  g e o lo g ic a l work done d u rin g  the y ea r was the survey 

of the Sig of S ec tio n  11, 47-27 and th e  H| of the N§- and the unflooded p o rtio n  

of the  S§- of the  NWj- of S ec tio n  14, 47-27 a t  Lake S a l ly ,  The rock o u tc ro p s , 

t e s t  p i t s  and con tou rs were lo c a te d  by the members o f the  E ng ineering  D epart

m ent, and the rock  d e te rm ina tions and g eo lo g ica l n o tes were made by M essrs. 

P in g e r and A llen  of th e  G eological Departm ent. This survey has not been com

p le te d ,  nor have a l l  the maps of the  p o rtio n s  a lre a d y  surveyed been p o s ted . 

PALMER DISTRICT.

M essrs. P inger and A llen  a ls o  made a g eo lo g ica l survey of the  E -̂ of the 

SEj; of S ec tion  24 , 46-27, about fo u r m iles South of Palm er, in  connection  w ith  

land  o f fe r  No.1277.

UNDERGROUND GEOLOGICAL SURVEYS.

U n til Mr. P inger res ig n ed  in  June, we were ab le  to  keep th e  g eo lo g ica l 

surveys of th e  c u r re n t mines work up to  d a te  in  a l l  mines excep t the C l i f f s  

S haft and R epub lic , which a r e  hard  ore mines and rd a d ily  a c c e s s ib le  and can 

be caught up as the o p p o rtu n ity  a r i s e s .  Since th en , however, we have had to  

have th e  a s s is ta n c e  of sev e ra l eng ineers a t  th e i r  re sp e c tiv e  mines b u t have 

been ab le  in  th is  way to  keep the work p re t ty  w e ll caught up on account of 

the  few mines o p e ra tin g  fo llo w in g  the g en e ra l cu rta ilm e n t of p ro d u c tio n . 

ANGBLINE LINE.

P r a c t i c a l ly  a l l  the ore th a t  could  be p r o f i ta b ly  recovered  from th is  

mine was removed and the p ro p e rty  abandoned May 3 1 s t. The l a s t  geo lo g ica l 

survey was nade the f i r s t  of A p ril  and very  l i t t l e  m ining was done a f te rw a rd s . 

ATHENS MINE.

The Athens Mine con tinued  to  be a s tead y  p roducer, a lthough  the opera

t io n s  were reduced to  f iv e  s h i f t s  per week March 26th  and to  s ix  h a lf  s h i f t s  per 

week May 1 7 th . R egular g e o lo g ic a l surveys were made and the  g eo lo g ica l maps 

and c ro s s - s e c tio n s  p o s ted . The on ly  development work accom plished was th e  

ex ten sio n  of the 6th  le v e l S o u th w esterly . M ining was confined  to  fo u r a r e a s ,  

namely, above and ju s t  below th e  8 th  le v e l ,  above the 6th  l e v e l , a l l  near the
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West end of the p ro p e rty , and a sm all a rea  above the 4 th  le v e l  near the East 

end.

BAE3BS-HECKER HIKE.

Very l i t t l e  work was done a t  th i s  p ro p e rty  due to  the la rg e  volume of 

w ater encountered when the th re e  main le v e ls  cu t in to  the  ore fo rm a tio n . Two 

of th ese  le v e ls ,  the 1 s t and 3 rd ,  were be ing  extended a t  the  beginning  of the 

y ea r but coon a f t e r  th is  tim e i t  was decided to  s e a l a l l  le v e ls  w ith  co n c re te  

dams and they  were f in is h e d  and a l l  work stopped on March 1 7 th . A drainage 

d i tc h  on the  su rfa ce  was dug from the mine around North Lake to  a swamp South

e a s t  o f the  lak e  as i t  was thought the w ater being  pumped from the mine was 

f in d in g  i t s  way back in to  i t  through the  North Lake d ra in a g e . A fte r  th is  

d i tc h  was com pleted the dams on the th re e  le v e ls  o f the mine were opened and 

a v igorous campaign of pumping waged the balance o f the y e a r .  The l a s t  geo lo 

g ic a l  survey was made February 1 8 th .

CLIFFS SHAFT MINE.

This mine continued to  produce s te a d i ly  u n t i l  the general cu r ta ilm e n t 

took p lace  March 26 th . Follow ing t h i s ,  p ro d u c tio n  was cu t down to f iv e  s h i f t s  

p e r week u n t i l  the p ro p e rty  was c lo sed  Llay 3 1 s t .  The on ly  g e o lo g ic a l surveys 

made, w ith  the  excep tion  of the 8 th  le v e l d r i f t  i n  "A" S h aft connecting  w ith  

the o ld  In c lin e  Mine, were of th e  "B" S haft workings and were accom plished 

the l a t t e r  p a r t  of F ebruary . The connection  w ith  the In c lin e  Mine and a l l  

the a c c e s s ib le  workings of bo th  th e  In c lin e  and No.3 Mines were geologized  

th e  l a t t e r  p a r t  of A p r i l .

FRANCIS MUTE.

The F ran c is  Mine produced co n tin u o u sly  throughout th e  year but c u r t a i l -
s ix  h a lf

ment to f iv e  s h i f t s  per week took  p lace  March 26th and to  xx s h i f t s  p e r week 

June 6t h .  G eo log ical surveys were made q u ite  re g u la r ly  and the geo log ica l 

maps and c ro s s - s e c tio n s  p o s ted . A sm all amount of ore was removed above the 

4 th  le v e l but the rem ainder came from between the  4 th  and 5 th  l e v e ls .  Con

s id e ra b le  fcaHHKgK a d d itio n a l o re  was developed on the South sid e  of the b as in  

and towards the West end of the mine a t  the  e le v a tio n  of th e  4 th  le v e l and 

above i t .  For some time we have a n tic ip a te d  a fo ld  over to  the South of
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t h i s  s id e  of th e  b as in  w ith  a p o s s ib le  r e p e t i t io n  of th is  b a s in  which may be 

ore b ea rin g . The developments on th e  4 th  le v e l  in  th is  v ic in i ty  show the  be

g inn ing  of th is  fo ld in g  so th a t  du ring  th e  next year development work w il l  be 

pushed to  prove up th is  ground. The connection  by d r i f t  and r a i s e  between 

$he 5 th  le v e l F ran c is  and 10 th  le v e l Gwinn, vfcich s ta r te d  in  1920, was accom

p lish e d  e a r ly  in  1921 and the v e n t i la t io n  th e reb y  much improved# . 

GARDHER-MACKI NA7/ LI I ITU.

This p ro p e rty  was c lo sed  November 30, 1920 and no work has been done since 

GWINN MINE.

P roduction  a t  th i s  p ro p e rty  was p laced  on a f iv e  s h i f t  p e r  week b a s is  

March 26th and on May 31st i t  was c lo sed  e n t i r e ly .  The 11 th  le v e l development 

was continued and ore had ju s t  been cut a t  th e  South end when o p e ra tio n s  ceased 

Most of the ore con tinued  to be mined between the 9 th  and 10 th  l e v e ls ,  p rac 

t i c a l l y  a l l  o f the  balance coming from h ig h er e le v a tio n s  but w ith  a sm all 

amount from new s u b - le v e ls  between the  10th and 11 th  main l e v e ls .  As explained  

in  th e  case  of the  F ran c is  M ine, the  10 th  le v e l connection  w ith  the  5 th  le v e l 

F ran c is  was made by a r a is e  and th e  v e n t i la t io n  g re a t ly  improved. The l a s t  

g e o lo g ic a l surveys were made January  2 0 th .

HOLIES MINE.

The Holmes Mine was a continuous producer throughout the y ea r, a lth o u g h  

p ro d u c tio n  was f i r s t  reduced to  te n  s h i f t s  per week March 5 th  and to  s ix  

s h i f t s  per week June 1 s t .  G eological surveys were made re g u la r ly  and the 

g eo lo g ica l maps and c ro s s - s e c tio n s  p o sted . Inuring the year the 3rd  and 4 th  

le v e ls  developments were p r a c t i c a l ly  completed and th e  development on the 

su b -le v e ls  h a lf  way between the 2nd and 3rd le v e ls  and h a lf  way between the  

3rd  and 4 th  le v e ls  were n e a rly  com pleted. P r a c t ic a l ly  a l l  the ore mined 

came from above th e  1 s t lev e l and between the 1 s t and 2nd l e v e ls .  A ll o re 

i s  now com pletely  mined out above the 1s t  l e v e l .

MA AS MINE.

This p ro p e rty  continued  to be one of the la rg e  p roducers, a lth o u g h
s ix  h a lf

o p era tio n s were reduced to  f iv e  s h i f t s  p e r week March 26th and to^&je s h i f t s  

p e r week June 1 s t .  Ho new main le v e l  development work was done but m ining 

was c a r r ie d  on over a very wide a re a ,  ex tend ing  a l l  the way from a l i t t l e
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below th e  1 st le v e l to  the t e r r i t o r y  between the 3rd and 4 th  l e v e ls .  U n til 

l in g e r  l e f t ,  re g u la r g eo lo g ica l surveys were made and the g eo lo g ica l maps 

and c ro s s -s e c tio n s  p o s te d . S ince then  th i s  work has been done in te rm i t te n t ly  

by Mr. Hayden, E ng ineer.

MORRIS-LLOYD MIKE.

Mining was continuous a t  th i s  p ro p e rty  bu t p ro d u c tio n  was cu t to  te n
s ix  h a lf

s h i f t s  per week March 5 th  and to  (■£ s h i f t s  p e r week June 1 s t .  The p r in c ip a l
A

new development has been on th e  7 th  le v e l M orris M ine, which i s  lo c a te d  250' 

below the 6 th  l e v e l .  S everal im portan t ore bodies a re  being  developed on th i s  

le v e l on Ho.9 le a s e ,  one of which ex tends E a s t on to t h i s  Company’ s la n d .

This l a t t e r  i s  the ore d iscovered  by diamond d r i l l  h o les Hos.29, 32 and 34 

d r i l l e d  se v e ra l y ea rs  ago from the  6 th  l e v e l .  G eo log ica l surveys were made 

and the geo lo g ica l maps and c ro s s - s e c t io n s  posted  re g u la r ly  u n t i l  Mr. P inger 

l e f t .  Since then  I have kep t the  M orris Mine development up to  d a te  and 

have had Mr. T ro sv ig , Engineer a t  the  p ro p e rty , g e t the rem aining in fo rm a tio n , 

which has been posted  on the maps of th is  D epartm ent.

HEGAUHEE MINE.

The Negaunee Mine continued  to  be one of the la r g e s t  producers on the

Eange, although p ro d u c tio n  was c u r ta i le d  to f iv e  s h i f t s  p e r week March 26th 
s ix  h a lf

and to s h i f t s  p e r week May 1 7 th . The only main le v e l development was on
A

the 11 th  le v e l ,  which was p r a c t i c a l ly  com pleted d u rin g  the y e a r .  Most of 

the ore mined came from th e  t e r r i t o r y  between the  9 th  and 11th l e v e ls .  As 

in  the  Maas Mine, g e o lo g ic a l surveys were made and the  g eo lo g ica l maps and 

c ro s s - s e c tio n s  posted  re g u la r ly  u n t i l  Mr. P inger l e f t .  Since then  t h i s  work 

has been done in te rm i t te n t ly  by Mr. M oulton, E ng ineer.

PHIUGET01T MIHE.

This p ro p e rty  produced co n tin u o u sly  u n t i l  August 27 th  when i t  was c lo se d .

P roduction  was reduced, however, to  a  f iv e  s h i f t  p e r week b a s is  March 26th 
s ix  h a l f

and toA4$ s h i f t s  per week June 1 s t .  G eo log ical surveys were made and the  

geo lo g ica l maps and c ro s s - s e c t io n s  posted  re g u la r ly  u n t i l  Mr. P in g e r l e f t .

The la s t  survey was made June 15th*

REPUBLIC MIHE.

The R epublic Mine produced co n tin u o u sly  but was reduced to  te n  s h i f t s
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per week March 5 th  and to  th ree  s h i f t s  per week June 1 s t .  P r a c t i c a l ly  a l l  

the ore mined has come from the Pascoe S haft workings and p r in c ip a l ly  from 

the la rg e  stopes on the 2370' and 2470* l e v e ls .  The l a t t e r  l e v e l ,  which was 

ju s t  being  s ta r te d  a t  the beginning of the y e a r , was co n sid erab ly  developed 

and d isc lo se d  the c o n tin u a tio n  of th e  la rg e  ore body on the  2370* le v e l in  

even la rg e r  p ro p o rtio n s  than  on the  l a t t e r  l e v e l .  Ho re g u la r  g eo lo g ica l 

surveys were made during  the year but a l l  ex ten sio n s were posted  on the 

g eo lo g ica l maps.

SALISBURY MINE.

This p ro p e rty  was worked in  a  sm all way u n t i l  i t  was c lo sed  March 5 th .  

P r a c t ic a l ly  a l l  the  ore removed was taken  from the  South D eposit a&ove the 

14 th  l e v e l .  Ho re g u la r  g eo lo g ica l work was done.

SPIES MIHE.

The Spies Mine operated  s te a d i ly  u n t i l  i t  was c lo sed  May 3 1 st in  accord 

w ith  the  p lan  of g en e ra l c u r ta ilm e n t.  Ho new development work was done and 

p r a c t i c a l ly  a l l  the ore in  the main stope had been mineda a t  the  time of 

c lo s in g .  There i s  a r e la t iv e ly  sm all amount of ore rem aining in  the North 

le n s .  The l a s t  g eo lo g ica l survey was made on January  1 0 th .

STEPHENSON MINE.

This p ro p e rty  produced, co n tin u o u sly  but p ro d u c tio n  was reduced to  f iv e
s ix  h a l f

s t i x s  s h i f t s  per week March 26th  and to  s h i f t s  p e r week June 1 s t .  Some
A

new ore was developed a t  the S o u th east end of the mine on the  4 th  le v e l and 

below. The m a jo rity  o f ore mined came from between the 4 th  and 5 th  le v e ls ,  

a lthough  co n sid e rab le  was mined between the  5th and 6th  l e v e ls .  G eological 

surveys were made and the  g e o lo g ic a l maps and c ro s s - s e c t io n s  posted  re g u la r ly .  

Mr. S te r l in g ,  E ngineer a t  th i s  m ine, has a s s is te d  in  th is  work m a te r ia l ly  

s in ce  Mr. P inger l e f t .
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EXPLORATIONS

D r i l l in g  ex p lo ra tio n s  were c a r r ie d  on d u rin g  1921 in  the  fo llo w in g  

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

FROM SURFACE.

DISTRICT. RANGE.

Ishpem ing, M arquette .
Gwinn, Swanzey.
C ry s ta l Falls,M enom inee.

FROM UNDERGROUND.

MINES. DISTRICT.

Holmes, 
M o rris , 
R ep u b lic , 
S p ie s ,

Ishpem ing. 
North Lake. 
R epub lic . 
Iro n  R iv e r .

No o p tions fo r  ex p lo rin g  and no m ining le a se s  were acq u ired  d u rin g  the

y e a r .

M ining Leases Nos.43 and 45, covering  th e  Meadow and Fowler M ines, 

r e s p e c t iv e ly ,  were su rre n d e re d .

Table IV, which, fo llo w s , g ives the foo tage d r i l l e d ,  the o re  encountered 

and the co st p e r fo o t of d r i l l i n g  fo r  both su rface  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 of su rfa ce  d r i l l i n g  was $4.76

p er fo o t ,  exc lu d in g  c e r ta in  item s which a re  no t a c tu a l ly  d r i l l i n g  expenses 
the

but a re  charged t o Ae x p lo ra t io n s • By in c lu d in g  these  item s th e  average co st 

was $5.97 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 ainly to  the taxes on 

the Neely p ro p e rty  of $6858.06, which a r e  charged to  the ex p lo ra tio n  but 

c le a r ly  i s  no t an  item  of d r i l l i n g  expense. I t  i s  a ls o  to  be noted th a t  the 

co s ts  o f the Stephenson d r i l l i n g  include p a r t  of the  d r i f t i n g  expense in  

connecting  the  6 th  le v e l  w ith  d r i l l  ho le N o.66 .  The average co st of under

ground d r i l l i n g  in  the same way was $3.78 and $ 3 .9 0 , r e s p e c t iv e ly .  The aver

age co st o f a l l  d r i l l i n g  was $4.37 and $ 5 .1 4 , re s p e c t iv e ly .  These c o s ts  a re  

le s s  than those of l a s t  y ea r by 12.7/S and 6 .9 ^ , r e s p e c t iv e ly ,  in  s p i te  of 

the f a c t  th a t  th e re  was more than  1600' le s s  d r i l l i n g  in  1921 th an  in  1920, 

r e s u l t in g  in  a correspond ing  in c rease  in  th e  overhead expense fo r  1921.
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TABLE IT

SUMMARY OF DRILLING FO R  1921.

EXPLORATION. DESCRIPTION. 

S E C . T. R.

STAND

PIPING
FT.

CHURN

DRILLING
FT.

DIAMOND

DRILLING

FT.

TOTAL

FT.

FIRST CLASS 

ORE FT.

SECOND CLASS 

ORE FT.

LEAN ORE 

FT.

TOTAL COST 

"A".

COST P E R  

FT. "A".

TOTAL COST 

"B".

COST PER 

FT."B".

iJSSLl

Dead River Hoist 17, 48-26 96 96 $526.48 $5.48 $526.48 $5.48

Ishpeming Section 3 3, 47-27 165 8391 8556 285 60 181 44,811.37 5.24 40,285.71 4.71

Neely Lease 12, 42-33 167 2 726 895 70 60 90 11,007.87 * 12.30 3,948.61 4.41

Stephenson Mine 2.9. 45-25 32 32 0 0 0 853.67*.. 26.68 8 5 3 . 6 7 * 26.68

Total surface drilling 428 34 9117 9579 355 120 271 $57,199.39 $5.97 $45,614.47 $4.76

UNDERGROUND DRILLING.

Holmes Mine 9, 47-27 967 967 17 12 Q 2,603.23 2.69 2,569.14 2.66

Morris-Lloyd Mine 1, 47-28 1445 1445 38 61 151 5,869.79 4.06 5,655.37 3.91

Republic Mine 7, 46-29 2525 2525 102 20 81 10,882.74 4.31 10,474.72 4.15

Spies Mine 24. 43-35 1495 1495 20 125 25 5.724.91 3.83 5.589.52 3.74

Total underground drilling 6432 6432 177 218 257 $25,080.67 $3.90 $24,288.75 $3.78

Grand total drilling 428 34 15549 16011 532 338 528 $82,280.06 $5.14 $69,903.22 $4.37

NOTE: Cost "A” includes taxes, office expense, engineering, analysis, legal and personal injury.

Cost "B” excludes » " " " »* '* " '• (to compare with contract price).

The contract drilling for the year comprises the surface drilling on the Neely Lease and was done hy the Cole &McDonald Exploration Company.

* Includes taxes - $6858.06.

* Includes part of drifting on 6th level to connect hole No.66.



ISHPEHING DISTRICT

SECTION 5 , 47-27 ,

A ll d r i l l i n g  from su rfa ce  in  the Ishpeming D is t r ic t  was confined  to  the 

ex p lo ra tio n s  on S ec tio n  3 ,  47-27 . Holes Nos.3 , 29 and 30, which were s t a r t 

ed in  the l a t t e r  p a r t  o f 1920, were com pleted, and holes N os.31 and 32, a lso  

d r i l l e d  and com pleted. A ll of th ese  h o les  were d r i l l e d  to  explore and extend 

the l im i ts  of the  o re  South o f the main East-W est f a u l t ,  which was f i r s t  d i s 

covered in  1920 by hole No.24.

Hole No.3 , which was lo ca te d  400' South of No.24, d id  no t encounter o re . 

A fte r  c o r re c tin g  fo r  th e  d e v ia tio n  in  each of th ese  h o le s , th e  former encount

ered  the s l a t e  about 250’ South o f  th e  correspond ing  co n ta c t in  No.24 and a t  

a r e l a t iv e  e le v a t io n  th a t in d ic a te s  an o th e r f a u l t .  A pparently  th i s  f a u l t  d ips 

to  the  N orth a t  a  s teep  angle and has d isp lace d  th e  s l a t e  fo o t  upward on i t s  

South  s id e ,  form ing, w ith  the S o u th e rly  d ip p in g  s l a t e  to  th e  N orth , a c ro tc h  

which very  l i k e l y  ex p la in s  th e  lo c a l iz a t io n  o f th e  ore in  N o.24. Evidence 

h ig h er up in  hole No.3 in d ic a te s  a th i r d  f a u l t .  T his d ip s  s te e p ly  to the 

South and the movement oil the  South s id e  has been down r e la t iv e  to  th e  North 

s id e .

Hole No.29 was lo ca ted  400* E as t and 200* South of No.24 and encount

ered  135' of good ore from 2525' to 2 6 6 0 '. On account of d e v ia tio n  th i s  

o re  i s  approxim ately  200 ' South and 100* West o f th e  c o l la r  o f  the h o le .

N e ith e r h o les  N os.30 o r 31 encountered o re . The f i r s t  was lo ca ted  

300 ' E a s t of No.29 and 200 ' South  of No.26 and th e  second 400' West and 75* 

N orth  o f N o.3 . The l a t t e r ,  No.31, encountered the  fo o tw all s l a t e  on the 

South s id e  o f the  N o rth e rly  d ipp ing  f a u l t  m entioned in  connection  w ith  No.3 

and a t  p r a c t i c a l l y  th e  same e le v a t io n  as i t  was encountered in  the l a t t e r  

h o le .
in g

The r e s u l t s  o f th i s  d r i l l * * Aproved very co n c lu siv e ly  th a t  th e  ore body 

first d isco v ered  in  No.24 and cu t ag a in  in  No.29 l i e s  in  a S o u th e a s te r ly  and 

N orthv /este rly  tre n d in g  c ro tc h  formed by a f a u l t  throw ing th e  s l a t e  fo o tw a ll
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up on the South s id e .  This c ro tc h  has a g en e ra l p itc h  to  th e  S o u th e as t. 

A ccord ing ly , No.32 was lo c a te d  300’ South and 300* E a s t of No.29 , being  

a lso  300* South o f No.30. This lo c a tio n , i t  was estim ated  a f t e r  tak in g  

in to  account an expected S o u th e rly  d e v ia tio n , should encoun ter the South

e a s te r ly  ex ten sio n  of th i s  o re body i f  i t  con tinued  t h i s  f a r .  We were 

su c c ess fu l in  th is  su p p o s itio n  since the h o le  encountered no le s s  than 

140* o f good ore between the depths of 2555’ and 2705*, being 5* more than 

encountered in  any of the  o th e r  su cc ess fu l h o le s .

A v ery  co n se rv a tiv e  e s tim a te  of the ore in  th i s  South body y ie ld s  p ra c 

t i c a l l y  two m ill io n  tons and i t  i s  more than  l ik e ly  th a t th e re  i s  sev e ra l 

times th i s  amount in  the d e p o s it .  At a l l  e v e n ts ,  the tonnage d isc lo se d  i s  

enough to  encourage and w arran t i t s  developm ent, consequen tly  f u r th e r  ex

p lo r in g  was deemed unn ecessary .

DEAD RIVER DISTRICT.

DEAD RIVER HOIST. SECTION 17, 48-26.

A s e r ie s  of s tan d p ip es were sunk l a t e  in  1920 Southw est of th e  main 

Dead R iver on the s i t e  o f the  proposed new s to ra g e  dam a t  th e  H oist to  d e 

term ine the dep th  to  ledge and a s c e r ta in  i t s  c h a ra c te r .  The l a s t  of th is  

s e r ie s  of p ipes was sunk in  January  1921 and th e  in fo rm atio n  compiled fo r  

Mr. M cClure's u s e .

G7/INN DISTRICT.

STEPHENSON MINS SURFACE. SECTION 29. 45-25.

An 8" standp ipe was sunk to  ledge a t  the c e n te r  of th e  ledge b a s in  

over the S ec tio n  29 o re  body d u rin g  1920, the  p lan  be ing  to  d r i l l  to  the 

e lev a tio n  of the  6 th  le v e l  and d ra in  t h i s  b a s in  through the mine w ith  i t s  

pumping equipm ent. D uring 1920, a ls o ,  a 7 5 /8 ” hole was chopped in  the 

ledge w ith  the Keystone o u t f i t  to a  d ep th  of 358* w here, on account of the 

d i f f i c u l t  and slow p ro g re ss , the  h o le  was reduced to  6 '*. During' January  

1921 the ho le was extended from i t s  d ep th  of 482* a t  the beginning  of the 

year to a defcth of 514*. The hole d ev ia ted  taxa& t about 35* in  th is  d i s t -  

a i r e  bu t i t  was f i n a l ly  holed in to  by a c ro ssc u t from th e  o b je c tiv e  p o in t 

on the 6th  le v e l of the m ine.
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A fte r  h o lin g , a g re a t dea l of d i f f i c u l t y  was experienced in  p u llin g  back 

the standp ipe  to allow  the  b as in  w ater to d ra in  in to  the mine; in  f a c t ,  th e  

ho le  became so badly plugged w ith  boulder m a te r ia l a t  the  ledge su rfa ce  th a t  

a  ra is e  is  now being put up from which th is  ground w i l l  be thoroughly  b la s te d .  

I t  i s  hoped th i s  w i l l  cause a steady  flow  of w ater u n t i l  the  b as in  is  d ra in e d .

CRYSTAL PALLS DISTRICT.

NEELY LEASE. SECTION 12. 42-23.

D r i l l in g  on th is  le a se  was commenced' in  August 1920 and continued  to the 

f i r s t  p a r t  o f Liarch 1921. The purpose of th i s  work was to  exp lo re  f o r  an  ore 

connection  between the main Neely ore bodies and the ore developed on the 

O liver p ro p e rty  ju s t  South of the  boundary between these  two p ro p e r t ie s .  A ll 

to ld ,  n ine  h o les were d r i l l e d  ag g reg a tin g  2 6 0 0 '. S ix  o f th e s e , N os.37 to  42, 

in c lu s iv e , were completed in  1920.

Although the  r e s u l t s  o f th i s  d r i l l i n g  do not d e f in i t e ly  prove th e re  i s  

continuous ore between the  two d e p o s its  on account o f the i r r e g u la r  c h a ra c te r  

of th e  ore encoun tered , i t  i s  q u ite  l ik e ly  th a t  such does e x i s t .  To prove i t ,  

however, would e n ta i l  an unw arranted amount o f d r i l l i n g .  On the o th e r hand, 

we d id  develop an a p p rec ia b le  ex ten sio n  of th i s  O liv e r ore on to  the Neely 

p ro p e rty  as our e s tim a te  shows a t o ta l  (developed by t h i s  d r i l l in g )  o f 

122,400 tons of reco v erab le  ore averag ing  60.04,o iro n  and . 2 OI70 phosphorus 

and a l l  ly in g  w ith in  285’ of su rfa c e .

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

HOLIES MIME.

D r i l l in g  was resumed in  the  Holmes n in e  e a r ly  in  Jan u a ry . A s e r ie s  of 

s ix  h o r iz o n ta l  h o le s , N os.12 to  17, in c lu s iv e ,  were d r i l l e d  from the main 

West d r i f t  on the 3rd l e v e l .  Three o f th e se  were d r i l l e d  to  the  N ortheast 

to  lo ca te  the tru e  greenstone fo o tw a ll and exp lo re  fo r  p o s s ib le  ore ex ten 

sions on the fo o t .  The o th e r th ree  were d r i l l e d  to  the  Southwest to  lo c a te  

the q u a r tz i te  hanging w a ll and p o ss ib le  ore ex ten sio n s in  th i s  d i r e c t io n .

Hole No.13, which was d r i l l e d  N o rth eas t, was the only one to  encounter any 

ap p rec iab le  o re . In  th is  c a s e ,  the  ho le s ta r te d  in  ore and con tinued  in  i t

to  a depth  of 1 5 '.
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A s e r ie s  of th ree  h o le s ,  Nos.18 to  20, in c lu s iv e , was then d r i l l e d  

h o r iz o n ta lly  from the  West end of th e  4 th  l e v e l .  The d r i f t  a t  th i s  p o in t 

was in  m assive g reen s to n e , which was ap p a ren tly  the fo o tw a ll ,  hu t Mr. Eaton 

d es ired  to  t e s t  i t  fu r th e r  by d r i l l i n g  th ese  h o le s . One was d r i l l e d  North

w este rly  in  the  l in e  of th e  d r i f t  and the o th e r two a t  r i g h t  an g le s , one 

n o r th e a s te r ly  and the  o th e r S ou th w esterly . The N o rth e a s te r ly  ho le encount

ered no th ing  but g reenstone fo o tw a ll and the o th e r two passed  from th is  fo o t-  

w all in to  hanging s la te  and q u a r tz i te  w ith o u t encoun tering  iro n  fo rm atio n .

This completed the d r i l l i n g  a t  the Holmes Mine fo r the  y e a r .

HOPEIS-LLOYD MINE.

D r i l l in g  was c a r r ie d  on in  th is  p ro p e rty  in te rm i t te n t ly  du ring  the y e a r .

Hole No.64 was being  d r i l l e d  h o r iz o n ta l ly  and S . 25° E . from the 3rd 

le v e l E ast Lloyd Mine the  f i r s t  o f Jan u ary , 1921. The purpose h ere  was to 

t r y  and develop a len s  of ore in  th is  v ic in i ty  in  which a r a is e  could  be 

lo ca ted  to  tap  the w orking su b -le v e ls  above so th a t  the o re  cou ld  be handled 

d i r e c t ly  on th e  3rd le v e l w ith o u t a p rev ious t r a n s f e r ,  as a t  p re s e n t .  The 

a ttem pt was u n su cc ess fu l, the only ore encountered being  a sk in  on the s id e  

of an o ld  sto p e  on the South s id e  of the l e v e l .

A second h o le , No.65, was th en  d r i l l e d  h o r iz o n ta lly  from approxim ately
i

the same p o s i t io n  but on a course of S . 47° E . No ore was encoun tered . A 

th i rd  h o le ,  N o.66 , was a ls o  d r i l l e d  h o r iz o n ta lly  from t h i s  le v e l but from 

the South end of the main South c ro s sc u t. I t  was d r i l l e d  S . 10° E . to  c ro s s  

the main E as t Lloyd f a u l t ,  p e n e tra te  the s l a t e  on th e  South s id e  of the f a u l t  

and in to  the iro n  form ation  beyond to  t e s t  th e  l a t t e r  f o r  p o s s ib le  ore le n s e s .  

The hole was bottomed w ith o u t f in d in g  an stirhiz enrichm ent a t  a  dep th  of 405’ 

a f te r  d r i l l i n g  through 179* of iro n  fo rm ation  South of the  f a u l t .

D r i l l in g  was then resumed from th e  West end of the main West d r i f t  on 

the 6th  le v e l  M orris Mine. I t  has been the  p lan  h ere  to  c ro s s c u t  th e  forma

t io n  fo r  200* o r 300’ w ith  a  h o rizo n ta l h o le s  spaced a t  in te rv a ls  of from 

300’ to  400* as d r i f t in g  p ro g ressed . Three such h o les were d r i l l e d ,  N os.67 

to  69, in c lu s iv e .  N os.67 and 69 were d r i l l e d  Sou th . No. 68 was d r i l l e d  North 

to  lo ca te  the fo o tw a ll,  which was encountered a t  a depth  of 2 6 ’ . No.69 en

GEOLOGICAL DEPARTMENT



countered th re e  narrow seams of o re , two of which a re  of m ineable w id th .

This d r i l l i n g  was then tem porarily  d isco n tin u ed  to  allow  a fu r th e r  advance

ment of the main le v e l d r i f t .

L a te r  in  the y ea r one h o le ,  No.70, was d r i l l e d  w ith  a d ip  of -65°N.10°W. 

from the  end o f the Southwest c ro ssc u t through th e  West ore body on le a se  No.9 . 

The purpose here was to  ex p lo re  fo r the downward co n tin u a tio n  of th i s  ore body, 

which, from th e  4 th  le v e l down to  the  6th  l e v e l ,  had been continuous w ith  a 

W esterly  p i tc h .  The h o le  was planned to lo c a te  the fo o tw a ll of th is  o re , i f  

ex tension  was found, somewhere n ea r th e  7 th  le v e l  e le v a t io n , 250’ below the  

6th  le v e l ,  in  o rder to  p lan  the  lay  out o f the former le v e l to  develop th i s  o re .

S tran g e ly  enough no m erchantable ore was encountered in  N o.70 but a t  

about th i s  tim e ore was cu t in  the  7 th  le v e l d r i f t ,  the development of which 

may solve the problem of the downward ex te n sio n  of the  6th  le v e l o re .  Conse

q u en tly , f u r th e r  d r i l l i n g  was given up to  aw ait these  developm ents.

REPUBLIC MINE.

D r i l l in g  in  the R epublic n in e  was continuous throughout the y e a r .

During th a t time 22 h o le s ,  N os.467 to  488, in c lu s iv e , were com pleted, one 

old h o le , No.465, was deepened and ho le  No.489 was d r i l l e d  to a d ep th  of 95’ •

The to ta l  foo tage amounted to  2525’ .
I

A ll h o le s  were d r i l l e d  h o r iz o n ta lly  from c u rre n t working le v e ls ,  or 

le v e ls  im m ediately ad jacen t to  them, accord ing  to a p lan  o f s y s to n a tic  ex

p lo ra tio n  which may be d iv id ed  in to  th ree  p a r t s .  In  the  f i r s t  p la c e , an 

attem pt *s made on a l l  new le v e ls  to  lo c a te  the  downward ex ten sio n  of known

ore len ses  immediately above Where they  a r e  no t found by d r i f t i n g  a lo n g  the
th e

q u a r tz i te  hanging co n ta c t but have probably  dropped back in to^ ,jasper fo o tw a ll .  

Secondly, the hanging co n ta c t xhcaata zone is  exp lo red  fo r  new ore bodies by 

d r i l l i n g  in  cases where rock d r i f t i n g  is  unw arranted u n t i l  a d iscovery  of ore 

is  made. L a s t ly ,  a sy stem atic  ex p lo ra tio n  of the ja s p e r  fo rm ation  i s  made 

back to  a h o rizo n  100 ' to 2 00 ’ from the  hanging c o n ta c t as i t  has been the 

experience in  th is  mine th a t  a l l  ore bodies o f any consequence occur w ith in  

th i s  zone.
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Three h o le s ,  Nos.477 , 478 and 479, were d r i l l e d  from  th e  2370' le v e l  

No.9 Winze. A ll the r e s t  were d r i l l e d  from Pascoe S haft le v e ls  as fo llo w s:

No.465 from the  2270* le v e l ;  Nos.467 and 468 from the 1710* le v e l ;  No.469 

from th e  1950' le v e l ;  Nos.470, 471 and 472 from the 2070' le v e l ;  No.473 from 

the 2370' l e v e l ;  No.474 from th e  2470* l e v e l ,  and Nos.475 and 476 and 480 to 

489, in c lu s iv e ,  from th e  2370' l e v e l .

Two of these  h o le s , N os.467 and 469, d iscovered  new m erchantable ore 

le n s e s .  The f i r s t  i s  on the  1710* le v e l  and the second on th e  1950* le v e l ,  

both  in  th e  Pascoe S h a ft,  and they open up p o s s i b i l i t i e s  fo r  co n sid erab le  

a d d i t io n a l  o re  in  th e i r  p robab le  e x te n s io n s .

SPINS LINE.

S ix  h o le s , Nos. 8 to  13 , in c lu s iv e ,  and ag g reg atin g  1495’ , were d r i l l e d  

from th e  bottom or 3rd le v e l of the Spies L in e . The work began e a r ly  in  

L arch and was completed the l a s t  of Lay.

Three of these h o le s ,  Nos. 8 , 9 and 10, were d r i l l e d  from the North 

end of th e  hanging w all c ro ssc u t along the V irg i l  boundary to  explore fo r  

a  downward c o n tin u a tio n  of the ore in  th e  East-W est d r i f t  on the 3rd le v e l 

in  th i s  v i c in i ty ,  a lso  to  fo llow  up the  in d ic a t io n s  of an ore body d isc lo sed  

by the ore encountered in  h o les  N os.l and 3 d r i l l e d  in  1920. No. 8 was d r i l l -  

ed w ith  a d ip  of -45° s /  55°46' W. on to the  V irg i l  p ro p e r ty ;  No.9 was v e r 

t i c a l  and No.10 had a d ip  of -45° S . 45° E . The r e s u l t s  were d is a p p o it t tg g ,  

a lthough  i t  is  p o s s ib le  th a t  No.10 was stopped too soon. Holes N os.11, 12 

and 13 were a l l  d r i l l e d  h o r iz o n ta lly  from  th e  Northwest end of th e  3rd  le v e l 

to  ex p lo re  a long  the  North fo o tw a ll .  These r e s u l t s  were a lso  d isa p p o in tin g  

except fo r  a 10* seam of good ore in  No.12 in  i t s  ex tension  on to the V irg i l  

and n ea r the N ortheast co rner of th i s  p ro p e r ty . This may lead  to  something 

more encouraging when the o p p o rtu n ity  fo r  fo llo w in g  i t  up i s  a t  hand . On 

account of the unfavorab le  p o s i t io n  of th i s  ore w ith  re s p e c t  to d r i l l i n g  

fo r  I t s  ex ten sio n  from th e  p re sen t 3rd le v e l  w orkings in  the  Spies L in e , 

t h i s  p a r t  of the V irg i l  p ro p e rty  should be ex p lo red  by d r i l l i n g  from  s u r fa c e . 

I t  i s  l ik e ly  th is  w i l l  be done in  connection  w ith  the genera l e x p lo ra tio n  

of the V irg i l  p ro p e rty .

GEOLOGICAL DEPARTMENT.



EXPLORATIONS BY OTHER COMPANIES.

Mr* E rn es t A llen , who h e re to fo re  has made p e r io d ic  v i s i t s  to  the ex

p lo ra t io n s  of o th e r companies on the  Michigan and W isconsin iro n  ran g es , d id  

n o t v i s i t  any such ex p lo ra tio n s  during  1921, Very l i t t l e  d r i l l i n g  was done 

by o th e r companies and on account of the business dep ression  and r e s u l t in g  

c u r ta ilm e n t, Mr. Duncan thought i t  in ad v isab le  to  send H r. A llen  o u t.

The only new o u ts id e  e x p lo ra tio n  which came to our a t te n t io n  was th a t  

i n s t i t u t e d  by the Palms-Book Land Company, th ree  o r fo u r m iles S ou theast of 

Amasa, M ichigan, on the Menominee Range. Two h o les  were d r i l l e d  on S ection  

26, 44-33 on the  Michigan M ineral Land Company’s p ro p e rty , in  which th is  

Company has an i n t e r e s t .  A th i r d  hole i s  now being d r i l l e d  j u s t  to  the North 

ofi S ection  2 2 .

Mr. Afuhs has copied fo r  our f i l e s  ou tsid e  e x p lo ra tio n  r e s u l t s  of any 

im portance which have come to t h i s  o f f ic e  in  th e  form of land o f f e r s ,  e t c .

EXAM I MAT 10 ITS OF MINERAL LAMP OFFERS.

Two m ineral land  o f fe rs  were examined and rep o rted  on d u rin g  the  year 

as fo llo w s:

Mrs. Anna C o rn ish 's  p ro p e r ty , Mo.1277.

Bar R iver p ro p e rty , Mo.1291.

The C ornish  p ro p e rty  is  lo ca te d  about fo u r m iles South of Palm er in  

S ection  24 , 46-27 . There i s  a sm all remnant o f a b a s in  o f i ro n  form ation 

ly in g  on the g ra n ite  on th is  p ro p e rty  but n o th in g  to  w arran t f u r th e r  in v es

t ig a t io n  so the o f f e r  was d e c lin e d .

The Bar R iver p ro p e rty  i s  lo c a te d  in  O n ta r io , Canada, about 25 m iles 

E as t of the Canadian Soo, and i s  c o n tro lle d  by the S a in t Antonio Mining & 

E x p lo ra tio n  Company of the Canadian Soo. Mr. J o p lin g  and m yself b o th  

examined the p ro p e rty  and found only lean  fe rru g in o u s  decomposed q u a r tz i te ,  

which the S a in t Antonio people had e v id e n tly  m istaken fo r  a fav o rab le  iro n  

fo rm ation . This o f f e r  was a lso  d e c l in e d .
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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 charges 

to G eological expense fo r  th e  year and a com parative statem ent of th ese  

charges fo r  the  l a s t  th ree  y e a rs . They a re  s e lf -e x p la n a to ry :

TABLE V.

DETAILED STATEMENT OF CHARGES TO GEOLOGICAL EXPENSE FOR YEAR 1921. 

GEOLOGICAL DEPARTMENT.

S a la r ie s .  T ra v e l. O perating  S u p p lie s . O ff ic e  T o ta l .
_________________________ A utos.__________________ Expense.________________

$16,643.16 $552.25 $1,075.18 $1,190.29 $ 45.91 $19,506.79

DETAIL OF LARGEST ITEMS GROUPED AS TRAVEL. OPERATING AUTOS ADD SUPPLIES. 

TRAVEL.

R ail t r a v e l ,  -  $234.11
Horse m aintenance, -  318.14

OPERATING AUTOS.

T ires and new p a r ts  fo r  Buick 
D eprec ia tion  on Buick, -  -

" " auto f o r  Eng. & G eol.
D ep ts. -

" " tru ck  fo r  Eng. & Geol.
D ep ts. -

$146.31
190.00

45.18 (Geol p rop .?  

67.58 " '*

SUPPLIES.

R ental of Haas Compasses, -  $100.00
T racing c lo th ,  -  -  62.09
Annual r e p o r t  n eg a tiv e s  and paper -  489.44

EXPENSES OF H. L . SMYTH. 

T ra v e l. S u p p lie s . H isc . T o ta l .

$588.12 $35.44 $150.00 $773.56

SUMMARY.

Expenses o f G eological D epartm ent, -  $19,506.79
" " H. L. Smyth, -  773.56

Grand to t a l  $20 ,280 .35 .
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TABLE V I.

COMPARATIVE STATEMENT OF CHARGES TO THE GEOLOGICAL DEPARTMENT FOR

LAST THREE YEARS.

1921. 1920. 1919.

S a la r ie s ,  -  -  $16,643.16 $18,846.76 $18,890.02 
T ra v e l, -  -  -  552.25 412.74 839.03 
O perating  a u to s , -  -  1 ,075.18 1 ,189.45 1,000.09 
S u p p lie s , -  -  -  1 ,190 .29  1 ,365 .96  1 ,309.03 
V is i t in g  O utside E x p lo ra tio n s , 0 197.66 72.41 
M isce llan eo u s, -  ______ 45.91______ 199.30________ 5.61

T otal $19,506.79 $22,211.87 $22,116.19

Expenses o f H. L. Smyth, 
i . e . ,  . tra v e l, su p p lie s  and 
m isce llan eo u s, -

Grand to ta l

773.56 686.19 642.52

$20,280.35 $22,898.06 $22,758.71
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ANGELINE MINE

A ll m echanical equipment a t  t h i s  mine o p era ted  in  a  s a t i s f a c to ry  

manner d arin g  th e  y ea r.

Mining o p e ra tio n s  were stopped on May 3 1 s t ,  b u t th e  underground 

pump was kept in  o p e ra tio n  fo r  th e  O liv e r Iron  M ining Company.

Arrangements have been com pleted fo r  th e  i n s t a l l a t i o n  of pumping 

equipment by th e  O liv er Iron  Mining Company.

CLIFFS SHAFT MINE

I t  was n ecessa ry  to  op era te  th e  steam pumps and a i r  compressor from 

October 1 2 th , 1920, to  March 2 1 s t ,  1921, on account o f th e  sh o rtag e  o f w ater 

a t  th e  W ater Power P la n ts .

Mining o p e ra tio n s  were suspended on May 3 1 s t,  but th e  underground 

pumps a re  b e in g  o p era ted .

A 15 H .P. locom otive b o i l e r  was in s ta l le d  in  th e  basement o f th e  

Laboratory  fo r  h e a tin g  p u rp o ses. T his b o i l e r  was fo rm erly  lo ca te d  a t  th e  

Gwirm Mine change house.i

A 50 H .P. b o i l e r ,  secured from th e  Wade-Helmer Mine, was in s ta l le d  

in  the  Change House. T his b o i l e r  i s  used  a s  a  h e a tin g  p la n t f o r  th e  Change 

House and General O ff ice s . In  connection  w ith  t h i s  h e a t in g  p la n t a  2-J" x  23;-" 

A ld rich  v e r t i c a l  t r i p l e x  e le c t r i c  b e l t  d riv en  pump was i n s ta l l e d  to  r e tu r n  th e  

condensation  from th e  h e a tin g  system to  th e  b o i l e r .  T h is  p la n t  was com pleted 

in  September.

The main b o i le r  p la n t was c lo sed  down on August 28 th .

E le c tr ic  h e a tin g  equipment was i n s ta l l e d  in  th e  L aboratory  fo r  

sample work.

There were no f u r th e r  a d d itio n s  or changes a t  t h i s  mine and a l l  

mechanical equipment operated  s a t i s f a c to r i l y .
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HARD ORE SHOPS

The only new equipment added during the year was machinery for 

forming motor coils.

There were no other additions or changes and all equipment operated 

in a satisfactory manner.

HOLMES MIRE

The 800 G.P.M. Cameron c e n tr i fu g a l  pump was sen t to  the  Barnes-Hecker

Mine in  February  to  be used in  case th e  flow of w a te r continued  to  in c re a se . 

However, i t  was no t n ecessary  to  u se  t h i s  pump and i t  was re tu rn ed  to  the  

Holmes and r e - in s ta l le d .

There were no o th e r  changes and no a d d it io n s  made a t  t h i s  m ine.

A ll m echanical equipment o perated  in  a  s a t i s f a c to r y  manner.

was supp lied  w ith  compressed a i r  from th e  Holmes Mine u n t i l  May 3 1 s t ,  a t  vfcich 

tim e m ining o p e ra tio n s  were suspended. The underground pomps have been operated

fo r  th e  O liv e r Iro n  Mining Company s in ce  June 9 th .

The two De Laval c e n tr i fu g a l  pumps, to g e th e r  w ith  m otors, e t c . ,  

lo ca ted  in  th e  pump s ta t io n  a t  th e  e a s t  end of th e  lak e  bottom , were sold  to  

th e  O liver Iro n  M ining Company; a ls o  one of th e  c e n tr i fu g a l  pumps in  th e  

lake bottom .

In  November th e  #6 McCully c ru sh e r and m otor was d ism antled  and 

shipped to  th e  Athens Mine.

There were no o th e r  changes and a l l  m echanical equipment i s  in  very  

good co n d itio n .

MECHANICAL DEPARTMENT
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The steam driven air compressor was shut down in March and this mine



SALISBURY MINE

Mining o p era tio n s a t  t h i s  mine were suspended on March 5 th . The 

only m echanical equipment now in  o p e ra tio n  i s  th e  underground pumps.

ATHENS MINE

The cage h o is t  was equipped w ith  a  " L i l ly ” H o ist C ontro l and i t  i s  

g iv in g  e n t i r e  s a t i s f a c t io n .

A #6 MeGully c ru sh e r and m otor, t r a n s fe r r e d  from th e  la k e  Mine, was

in s ta l le d  n ea r th e  sh a f t house and was p laced  in  o p e ra tio n  December 6 th .

A ll m echanical equipment operated  s a t i s f a c t o r i l y  d u rin g  th e  y ea r.

MAAS MINE

The sk ip  roads in  th e  sh a ft house, which were in  v ery  poor c o n d itio n , 

have been re p a ire d . There i s  co n s id e rab le  more re p a ir in g  to  be done on th e  

dumps and th e  sk ip  roads should be re p a ired  to  th e  c o l l a r  o f th e  s h a f t .  T h is

work w i l l  be taken  ca re  o f a s  soon a s  w eather c o n d itio n s  a re  fav o rab le .

The steam tu rb in e  was in  o p e ra tio n  up to  M a rch  19 th .

The b o i l e r  p la n t was shut down March 28th .

A new 50 H .P. locom otive type  b o i l e r ,  purchased from The Brownell 

Company, was in s ta l le d  in  an  a d d itio n  to  th e  Change House fo r  h e a tin g  

purposes.

A h o t a i r  h e a tin g  p la n t was in s ta l l e d  in  th e  basement o f th e  Power

House.

A steam h e a tin g  p la n t was in s ta l l e d  in  th e  O ffice .

The mine b u ild in g s  a re  now h ea ted  from in d iv id u a l p la n t s ,  so th a t  

i t  i s  now unnecessary  to  o p era te  th e  main b o i l e r  p la n t a s  was form erly  done.

The P re sc o tt pump on th e  2nd le v e l  h as been equipped w ith  a  new 

Falk  herringbone gear; a ls o  a  gear guard . T his pump should not need any 

re p a irs  fo r  some tim e, a s  i t  i s  now in  good c o n d itio n .

A new pyrobar ro o f  was p laced  on the  Power House b u ild in g , making
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MAAS MINE ( C o n t 'd )

t h i s  b u ild in g  f i r e p ro o f ,  th e  only wood in  th e  b u ild in g  be ing  th e  doors and 

windows.

There were no fu r th e r  changes or a d d itio n s  and a l l  m echanical 

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

MAAS CRUSHING PLANT

T his p la n t was in  o p e ra tio n  b u t a  sh o rt tim e . A ll m echanical 

equipment operated  s a t i s f a c to r i l y .

NEGAUN5E MINE

A new " L il ly ” h o is t  c o n tro l was i n s ta l l e d  on th e  sk ip  h o i s t .  This 

i s  th e  f i r s t  i n s t a l l a t i o n  on a  d i r e c t  c u rre n t m otor. The c o n tro l o p era tes  

very  s a t i s f a c to ry  in  every  way.

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

m echanical equipment operated  in  a s a t i s f a c to r y  manner.

SOUTH JACKSON CRUSHING PLANT

There was a  l i t t l e  m ining done in  th e  p i t ,  but not enougi to  cause 

any tro u b le  w ith  th e  equipment. The c ru sh e r was no t o p era ted .

BARNES-HECKSR MINE

At t h i s  mine we have encountered co n s id e rab le  w ater t ro u b le . In  

February th e  1,000 G.P.M. A llis-C halm ers c e n tr i fu g a l  pump on th e  second le v e l 

burned out some c o i l s  in  th e  m otor. I t  was then  n ecessa ry  to  g e t an 800 G.P.M. 

Cameron c e n tr ifu g a l  pump from th e  Holmes M ine.to  re p la c e  th e  above pump u n t i l  

i t  could be re p a ire d .

I t  was decided to  d ig  a d ra inage d i tc h  from th e  M orris Mine to  

Barnes-Hecker. We met w ith  co n s id e rab le  d i f f i c u l t y .  In  some p la c e s  i t  was 

n ecessa iy  to  make f iv e  c u ts  to  com plete th e  d i tc h  to  g rade. As t h i s  work was 

done in  th e  w in te r tim e th e  ground was badly  fro zen , and in  th e  swamps the
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BARNES-HBCKER MINE (Cont'd)

w ater and mud added to  th e  d i f f i c u l t i e s  o f making headway. During th e  tim e 

th e  d i tc h  was being  dug th e  d r i f t s  on th e  th re e  le v e ls  a t  th e  mine were 

bulkheaded w ith  co n cre te  to  ho ld  th e  w ater under c o n tro l . u n t i l  th e  d i tc h  was 

com pleted. The d i tc h  was com pleted in  Ju ly . The dams underground were then  

opened and pumped o u t.

In  December i t  was decided to  pump out North Lake. We s ta r te d  a 

4,000 G.P.M. c e n tr ifu g a l  pump a t  th e  Lake on December 2 4 th . * t i s  o p e ra tin g  

very w e ll. W© a ls o  expect to  pu t a  2,000 G.P.M. pump in  o p e ra tio n  about 

Jan . 1 s t .  This w il l  g ive a  pumping ca p a c ity  of between 6,000 and 7,000 G.P.M. 

fo r  the  f i r s t  20 f t .  A f te r  th e  f i r s t  20 f t .  th e  pumping ca p a c ity  w i l l  be 

reduced to  about 2,500 G.P.M.

There were no f u r th e r  changes or a d d itio n s  a t  t h i s  mine and a l l  

m echanical equipment operated  in  a  f a i r l y  s a t i s f a c to r y  manner.

LLOYD MINE

A p lunger pump, c a p a c ity  150 G.P.M ., i s  b e in g  in s ta l l e d  on one of 

th e  u pper le v e ls  to  supply w a te r fo r  th e  L ocation h o u ses . This pump was 

form erly used  a t  th e  B am es-H ecker Mine.

There were no o th e r  a d d itio n s  o r changes and a l l  m echanical equip 

ment operated  s a t i s f a c to r i l y .

MORRIS MINE

During March a  new 4" s ix  s tag e  A llis-O halm ers c e n tr i fu g a l  pump, 

cap ac ity  500 G.P.M. a g a in s t  750 f t .  head , d riv en  by an A llis-C halm ers 125 

H .P. m otor, was in s ta l l e d  on th e  7 th  le v e l ;  a ls o  an A ld rich  v e r t i c a l  t r ip le x  

pump, s iz e  7 ^ ' x 16", c a p a c ity  500 G.P.M. a g a in s t 550 f t .  head , d riv en  

through, a s e t of herringbone gears by a  W estinghouse Type "CW", 100 H .P .,

2200 v o lt  m otor. The A ld rich  pump was secured from th e  Mackinaw Mine.

Both of th ese  pumps a re  used to  pump th e  w ater from th e  7 th  le v e l  to  th e  

main pump s ta t io n  on th e  4 th  le v e l .
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MORRIS MINE (Cont'd)

On August 31st a  se r io u s  overwind occurred on th e  sk ip  h o i s t .  The 

overwind attachm ent had no t been o p e ra tin g  s a t i s f a c to r y  on th e  morning o f 

th e  a c c id e n t. The h o is t in g  en g in eer saw th e  e l e c t r i c i a n  going th ro u ^ i th e  

engine room and stopped th e  h o is t  to  t e l l  him about i t .  The e l e c t r i c i a n  went 

over to  look i t  over. The eng ineer th en  went back to  h i s  h o is t  and s ta r te d  

th e  sk ip , which was about 70 f t .  from th e  dump, in  th e  re v e rse  d i r e c t io n .  The 

sk ip  went through th e  dump, b reak ing  th e  head sheave and a ls o  th e  ro p e . The 

sk ip  d id  not drop back in  th e  s h a f t ,  which u s u a lly  o ccu rs , because i t  was 

wedged ti^ L t in  th e  s te e l  work o f th e  sh a ft house. The overwind d id  o p e ra te , 

but a t  what p o in t we a re  unable to  s t a t e .  T his same overwind was te s te d  on 

August 26th by Mr. ^ e a s t  and i t  was 0 . K. a t  th a t  tim e . There i s  on ly  3 f t .  

of c lea ran ce  between th e  sk ip  and sheave when th e  sk ip  i s  in  th e  dumping 

p o s i t io n .  Had th i s  h o is t  been equipped w ith  a  " L illy "  h o is t  c o n tro l th e  

acc id en t p robably  would not have occurred .

There were no other changes or additions at this mine during the 

year and all mechanical equipment operated satisfactorily.

SECTION 6 SHAFT
k

There were no changes or additions to the mechanical equipment and 

operation was very satisfactory.

AUSTIN MINE

This mine was idle the entire year.

FRANCIS MINE

The mechanical equipment at this mine has given excellent service 

during the year, there being no delays of any importance.

During th e  summer th e  Ingerso ll-R and  a i r  com pressor c y lin d e rs  were 

opened up and th e  p is to n s  and v a lv es a l l  removed and g iven  a  th o ro u ^ i c lean in g
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FRANCIS MINE (Cont'd)

and examination, The compressor is now in first class shape.

During th e  f a l l  a  co n c re te  dam was b u i l t  on th e  1060 f t . ,  o r 

bottom le v e l  of th e  F ran c is  Mine. This le v e l  connects w ith  th e  bottom 

workings o f th e  Gwinn Mine, and th e  purpose o f the  dam i s  th e  seg re g a tin g  of 

th e  two mines in  case of a run  o f w ater or a  f i r e  in  e i t h e r .  The dam i s  

designed fo r  a  head of 1060 f t .  of w a te r and c o n ta in s  two 30" a i r  ducts  fo r  

v e n t i la t io n  and passage through from one mine to  th e  o th e r . The d u c ts  have 

heavy c a s t  iro n  heads th a t  may be b o lted  in  p lac e  to  c lo se  them up in  case  of 

emergency.

GWINN MINE

Mining o p e ra tio n s  were suspended on May 3 1 s t.

Previous to the above date the mechanical operation had been 

satisfactory in all respects.

As th e  amount o f w a te r had been s te a d i ly  in c re a s in g  on th e  11th 

le v e l i t  was decided to  i n s t a l l  a  pump on t h i s  le v e l  to  throw  th e  w ater up to  

th e  main pumps on th e  1,000 f t .  le v e l .  For th i s  purpose th e  o ld  Deane p lunger 

pump frohi th e  P rin ce to n  Mine was in s ta l l e d  in  June.

When th e  Gwinn Mine was shut down th e  v e n t i la t io n  in  th e  Gwinn and 

F ran c is  m ines, -which had been m aintained by d ischarge  from th e  a i r  com pressors, 

became so poor th a t  some o th e r  means of m ain ta in in g  t h i s  v e n t i la t io n  became 

im p era tiv e . The pumpmen, tim b er and r e p a i r  men could not remain underground.

To provide f r e s h  a i r  a  38" x 48" S irro co  e l e c t r i c  d riv en  fan  was in s ta l l e d  a t  

th e  c o l la r  o f th e  Gwinn Mine s h a f t ,  and th e  sh a f t above th e  fan d isch arg e  was 

bulkheaded o f f .  The fan  has a  c a p a c ity  o f  40,600 cu . f t .  of a i r  p e r m inute , 

and g ives e x c e lle n t v e n t i la t in g  co n d itio n s  in  bo th  th e  F ran c is  and Gwinn; in  

f a c t ,  th e  a i r  i s  much b e t t e r  in  bo th  p la c e s  than ever b e fo re .
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GWINN CRUSHING PLANT

T his p la n t was o perated  in te rm i t te n t ly  du rin g  th e  months of Ju ly , 

A ugust, September and O ctober, du rin g  ■which tim e th e  m echanical o p e ra tio n  was 

e n t i r e ly  s a t i s f a c to ry .

In  August th e  o ld  36" conveyor b e l t  became so b ad ly  worn and 

weakened th a t  i t  was n ecessary  to  re p la ce  i t  w ith  a  new one. T his o ld  b e l t  

was in s ta l l e d  when th e  p la n t was b u i l t  in  1916 and had g iven approxim ately  

5g years s e rv ic e , du ring  which tim e over 1 ,238,000 to n s  of ore passed  over i t .

GARDNER MINE

T his mine was id le  th e  e n t i r e  y e a r .

MACKINAW MINE

This mine was id le  th e  e n t i r e  y ea r. The underground pumps, however, 

a re  s t i l l  in  o p e ra tio n .

PRINCETON MINE

i
T his mine was shut down on August 27 th .

P r io r  to  s h u tt in g  down a  new h o is t  was a u th o riz ed  fo r  #2 S h a ft, and 

a lso  th e  r a is in g  of th e  sh a f t house a  h e ig h t o f 21 f t .  to  secu re  a  more ra p id  

and s a fe r  h o is t in g  co n d itio n .

As no work had been done toward r a i s in g  th e  sh a f t house up to  th e  

tim e of c lo s in g  down th e  m ine, t h i s  improvement was d e fe rre d  u n t i l  a  l a t e r  

d a te , i t  being  d e s ira b le  to  c u r t a i l  expenses a s  much a s  p o s s ib le .

The h o i s t ,  however, had been rece iv ed  and i t s  i n s t a l l a t i o n  was

p r a c t ic a l ly  completed a t  th e  tim e o f c lo s in g  down th e  mine. The designs fo r

th i s  h o is t  were worked out to  in co rp o ra te  th e  u se  o f th e  7* d ia .  x 8 ' 8" face

drum, th e  a u x i l ia ry  a i r  b rake engine and in d ic a to r  d isca rd ed  on th e  old A l l i s -

Chalmers steam d riven  cage h o is t  a t  th e  Maas Mine. The new h o is t  i s  equipped

w ith  s in g le  red u c tio n  herringbone g ea rs , which a re  enclosed in  an o i l  t ig h t

gear ca se . I t  has a hand brake fo r  h o is t in g  o p e ra tio n  and an a i r  power brake 
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PRINCETON MINE (Cont'd)

o perated  th ro u g i a  " L illy "  h o is t  c o n tro l ,  which in c o rp o ra te s  a l l  o f th e  s a fe ty  

fe a tu re s  of th e  b e t t e r  and most u p - to -d a te  h o i s t s .  The motor and sw itchboard 

o f th e  o ld  h o is t  w i l l  be used on th e  new h o i s t .  The d es ig n  o f th e  h o is t  i s  

n ea t and p le a s in g  and i t  i s  amply s tro n g  fo r  a l l  fu tu re  h o is t in g  o p e ra tio n s  a t  

#2 S h a ft. As a co n sid e rab le  sav ing  in  th e  p r ic e  was r e a l iz e d  by th e  u se  of 

th e  d iscard ed  p a r ts  from th e  Maas h o i s t ,  i t  i s  a  very  s a t i s f a c to ry  jo b .

PRINCETON CENTRAL POWER PLANT

Service at this plant has been continuous and very satisfactory.

There were no delays of any importance at any time and the operation was 

practically routine.

During th e  summer th e  steam tu rb in e  was given a  com plete overhau ling , 

and th e  e l e c t r i c a l  end in  p a r t i c u la r  was d ism antled  and thoroughly  c leaned .

In  i t s  p re sen t c o n d itio n  w ith  p ro p e r o p e ra tin g  ca re  i t  should be good fo r  

sev e ra l y ears s e rv ic e .

The boiler room equipment has all been thoroughly overhauled and put 

in good operating condition. The arches of the furnaces have been put in 

good shape, the piping all repaired and made tight and the economizer 

thoroughly cleaned and overhauled.

The new coal handling apparatus is all installed. It has been tested 

and operates satisfactorily.

The new s c a le s  fo r  w eighing co a l have y e t to  be in s t a l l e d ,  and some 

of th e  a sb es to s  covering  rem ains to  be pu t on th e  steam p ip e s .

The new pyrobar ro o f  was com pleted, making t h i s  b u ild in g  a b so lu te ly

f i re p ro o f .

PRINCETON PUMP STATION

This p la n t operated  very  s a t i s f a c to r y  throughout th e  y e a r .

The pumping h as p r a c t i c a l ly  a l l  been done a t  a  very  co n s id e rab le  

saving w ith the  new A llis-O halraers e l e c t r i c  d riv en  c e n tr i fu g a l  pump in s ta l le d  

in  December 1920.

'n \ o
■■m i 5
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STEIHENSON MINE

During th e  month o f O ctober a ru n  o f w ater approxim ating 500 G.P.M. 

took p lac e  on th e  5 th  le v e l .  This w a te r came from a  d r i f t  lead in g  to  th e  old 

workings o f th e  A ustin  Mine and vsas p robab ly  caused by some se ttlem en t in  

th e se  old w orkings. A co n cre te  dam was b u i l t  in  th e  d r i f t  on th e  5 th  le v e l  

o f th e  Stephenson Mine to  ho ld  back and c o n tro l th i s  w ater in  case  th e  flow  

should con tinue to  in c re a s e . However, a f t e r  sev e ra l weeks th e  amount o f w ater 

m a te r ia l ly  d ecreased , vdiile a t  th e  same tim e i t  was n o tic e d  th a t  th e  amount 

o f w ater pumped from th e  6th  le v e l to  th e  5 th  le v e l decreased  q u ite  a p p rec ia b ly . 

Thus th e  c o n d itio n  worked out to  th e  advantage of the pumping o p e ra tio n s  in  

th e  Stephenson Mine by th e  amount o f th e  d ecrease  in  th e  w a te r pumped from 

th e  6th  to  th e  5 th  le v e l ,  a  d is ta n c e  of 60 f t .

BOEING MINE

As a l l  m achinery was in s ta l l e d  b e fo re  Jaanuary  1 s t ,  th e  m echanical 

work co n s is te d  o f r e p a ir s  to  breakdowns. The to p  tram  c a r  went over the  

t r e s t l e  in  January  and had to  be overhauled . The underground tram  c a rs  a lso  

needed some a t te n t io n .  The ro ta r y  dump gave tro u b le  due to  pocket tim bers 

no t being anchored s o lid  and moving s l ig h t ly .

The only tro u b le  on com pressor was w ith  th e  h i$ i  p re ssu re  r e l i e f  

v a lv e , which leaked  s l ig h t ly .  A new v a lv e  was su p p lied  by the  m anufacturers 

in  A p ril to  be t r i e d  o u t, but •vdien th e  mine was shu t down May 1 s t  no fu r th e r  

t e s t s  were made on i t .

Y/hen m ining o p e ra tio n s  were d isco n tin u ed  on May 1 s t  a l l  motors 

were removed from underground and s to red  on su rfa c e , w ith  th e  excep tion  o f 

pump m otors. A ll su rfa ce  m achinery was d ra in ed  and greased  in  p re p a ra tio n  

fo r  an in d e f in i te  shut-down.

I t  was n ecessary  to  tak e  two tran sfo rm ers  from the  S u b sta tio n  a t  

t h i s  mine and send them to  the H ill-T rum bu ll Mine to  re p la ce  two 150 K.V.A. 

tran sfo rm ers  vhich were s tru ck  by l ig h tn in g . Two 50 K.V.A. tran sfo rm ers  were
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BOEING MINE (Cont'd)

secured from the  Great N orthern  Power company fo r  u se  a t  th e  Boeing Mine 

u n t i l  r e p a ir s  could be secured fo r  th e  burned out tran sfo rm ers  a t  th e  

H ill-T ru m b u ll. R epairs  were rece iv ed  fo r  one in  August and th e  pumping 

load  s in ce  then  has been c a r r ie d  by two 150 K.7.A. tran sfo rm ers . R ep airs  

fo r  th e  th i r d  tran sfo rm er w i l l  be purchased a s  soon as  mine i s  p laced  in  

o p e ra tio n  aga in .

In  August th e  W inston-Dear Company encountered more w ater in  

s t r ip p in g  p i t  than th ey  could  han d le . I t  was decided to  p u t down stan d 

p ip es  and d ra in  th e  w ater to  th e  underground pumps. The f i r s t  p ipe was 

f in is h e d  in  September and s in ce  then  most o f th e  w ate r has d ra in ed  to  mine. 

* t i s  b e in g  handled much cheaper in  t h i s  manner th an  w ith  steam pumps in  th e  

p i t .

CROSBY MINE

During th e  y ea r only two r e p a i r  jobs o f any s iz e  were made. A 

broken r i g i t  s id e  frame on #2 locom otive was re p la c e d , a  new deck c a s tin g  

put on and new cran k  p in  added to  one s e t  of w heels. In  August t h i s  

locom otive was moved to  th e  H ill-T rum bu ll Mine to  re p la c e  #19 locom otive 

and i s  s t i l l  th e re .

A fte r  th e  mine was shu t down on May 7 th  r e p a i r s  were rece iv ed  

fo r  th e  S u b s ta tio n , which was damaged by f i r e  th e  y ea r b e fo re . S u b sta tio n  

was r e b u i l t  and i s  now in  good c o n d itio n , w ith  a  s u b s ta n t ia l  w ire  fence 

around i t .

A fte r  th e  m achinery was d ra ined  and g reased  in  May no fu r th e r  

m echanical w ort was done a t  t h i s  mine.

HILL-TKPMBULL MINE

The in s t a l l a t i o n  o f m o to r-g en era to r s e t  a t  th e  Washing P lan t was 

completed in  th e  sp rin g . T his i s  used  to  secu re  a  v a r ia b le  feed  on th e  

pan conveyor and to  d r iv e ,  th rough b e l t ,  th e  rock  haulage g en e ra to r. T his
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HILL-TRUMBULL MIKE (Cont'd)

s e t  c o n s is ts  o f  a  2200 v o l t ,  80 K .V .A ., synchronous m otor d i r e c t  connected 

to  a 240 v o l t ,  55 K.W., shunt wound d i r e c t  c u rre n t g e n e ra to r . On th e  same 

sh a f t i s  a  4 K.W., 125 v o l t ,  d i r e c t  c u r re n t e x c i te r .  The end of t h i s  sh a f t 

i s  equipped w ith  p u lle y  to  d r iv e  by b e l t  th e  25 K.W*, 250 v o l t ,  950 R .P .M ., 

d i r e c t  cu rre n t g en e ra to r used to  o p era te*  the rock  hau lage e le c t r i c  loco 

m otive. The only tro u b le  experienced was w ith  th e  b e l t  d r iv e , which was 

too l ig h t  f o r  th e  e l e c t r i c  locom otive. T his w i l l  be c o r re c te d  by re p la c in g  

th e  b e l t  p u lley s  w ith  la rg e r  ones, which w il l  double th e  b e l t  speed.

I t  was found n ecessa ry  to  re b u ild  th e  M errick w eightom eter fo r  a  

h e a v ie r  lo ad . T es ts  showed th a t  th e  maximum load  th e  b e l t  would c a r ry  was 

175 lb s .  p e r  f t . ,  and th e  w eightom eter i s  now designed to  c a r ry  t h i s  lo ad .

The seasons o p e ra tio n  wore out one se t o f  g r iz z ly  b a r s ,  and i t  was 

a lso  n ecessary  to  p a tch  th e  p ick in g  b e l t  in  o rd e r to  make i t  l a s t  to  th e  

end o f th e  season.

A f i s h  screen  was added to  in tak e  a t  pump s ta t io n ,  b u t when a  

s e c tio n  of r e ta in in g  w all o f s to rag e  b as in  was washed out th e  ru sh  of w ater 

u p se t th e  screen  and i t  w i l l  have to  be r e b u i l t .

One bad acc id en t occurred  on th e  pan conveyor. A chunk o f rock 

wedged a t  re c e iv in g  pocket opening and broke a  14" su p p o rtin g  r o l l e r  and 

ten s io n  tak e-u p  c a s tin g s . The pocket opening was changed to  c o r re c t  t h i s  

tro u b le .

At th e  Shops th e  new work l e f t  over from l a s t  y e a r was com pleted. 

Connecting tra c k s  from looom otive house to  main l in e  were pu t in .  In 

January th e  2,000 lb .  steam hammer was opera ted  by steam , bu t a s  soon as 

th e  e l e c t r i c  d riv en  com pressor was s ta r te d  in  F ebruary  the  hammer was changed 

over to  a i r .  The com pressor i s  an Ingerso  11-Rand m achine, s iz e  lS j"  x  12" ,  

C lass RE-1, secured second hand from th e  South Jackson Mine. I t  has a 

p is to n  displacem ent o f  290 cu. f t .  p e r  m inute, and i s  b e l t  d riv en  by a 50 

H .P ., 900 R .P .M ., General E le c tr ic  m otor.

R epairs to  shovels and locom otives were as fo llo w s:

On th e  85-C Bucyrus, b e s id e s  a  gen era l overh au lin g , th e  f lu e s

!*; |  i
A
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HILL-TRUMBULL MI1TE (Gont’d)

were removed and c le an ed , an a sb e s to s  covering  was p u t on the  b o i l e r ,  a  new 

house b u i l t  over shovel and one le g  o f  "A" frame re p la c e d . This le g  broke 

a s  th e  shovel f in ish e d  up i t s  w in te r work in  January . The d ip p e r s t ic k s  

were a lso  r e b u i l t .

The "36" Marion shovel was g iven  a  thorough o v erh au lin g , a s  i t  

was in  bad. co n d itio n . A new house was b u i l t  over i t .

Most o f th e  work on th e  88-0 Bucyrus shovel was on account of 

boom engine tro u b le . T his was tra c e d  to  a  m istake in  m anufacture and th e  

Bucyrus Company, when n o t i f ie d ,  sen t a  new boom engine c y lin d e r  c a s tin g  to  

rep la ce  th e  old one.

* t was n ecessa ry  to  re -tu b e  th e  b o i le r s  on th e  th re e  American 

locom otives.

The #19 locom otive was used u n t i l  the  #17 was thoroughly  overhauled, 

th en  th e  #19 was pu t th rough the Shop. Both o f th e se  Baldwin machines were 

in  bad c o n d itio n , bu t were r e b u i l t  a l l  th rough and should g ive l i t t l e  tro u b le  

fo r  some tim e .

At th e  S u b s ta tio n  two 150 K.V.A. tran sfo rm ers  werdburned out by 

lig h tn in g  du rin g  th e  summer. These were rep laced  w ith  two tran sfo rm ers  

from th e  Boeing Mine S u b sta tio n  and only sh o rt delays re s u lte d .  To c o r re c t 

th i s  tro u b le  a  l ig h tn in g  a r r e s t e r  was added to  th e  secondary s id e  and s in ce  

then  no fu r th e r  tro u b le  h as been experienced .

MEADOW MIKE

A b l i s t e r  occurred  on #2 b o i l e r  in  January , but t h i s  was pounded 

back and no p a tch  was needed.

A fte r  June 3 rd , when p roduc tion  ceased , a l l  equipm ent, w ith  ex

cep tio n  o f pumps,was removed from underground. When pumping was d isco n tin u ed  

on August 31st a l l  pimps were removed frcm underground w ith  th e  excep tion  

of th e  o ld  P resco tt compound, which was not considered  worth removing, and 

a l l  p ip es  taken  from s h a f t .  A}1 b o i l e r  and engine house equipment was l e f t  

in  p lac e .
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MEADOW MINE (Cont’d)

The #20 Bucyrus shovel was moved from th e  Wade Mine to  Meadow 

s to c k p ile  in  Ju ly  and a f t e r  lo ad in g  out th e  re q u ired  tonnage was s to red  th e re ,  

ready  to  remove th e  rem ainder o f s to c k p ile  in  1922,

WADE-HEIMER MIKE

A fte r s t r ip p in g  was stopped on January  12th th e  work o f re p a ir in g  

th e  d i f f e r e n t  machines was s t a r te d .  T his work was com pleted and machines 

ready fo r  o p e ra tio n  in  the  sp rin g .

The cab on #28 shovel in  Helmer f i t  caught f i r e  in  February and 

had to  be rep laced .

In  March a  one c a r  ro ta ry  dump, b u i l t  by th e  Car Dumper Equipment 

C o., was in s ta l le d  over s to rag e  pocket on 1 s t l e v e l ,  b u t was never used  a s  

th e  mine was shut down on May 28th .

In  A p ril an acc id en t occurred to  com pressor, causing  a  24 h r .  

d e lay . Machine was re p a ire d  and gave no fu r th e r  t ro u b le .

In  June one 50 H.P. locom otive type b o i l e r  from th e  Helmer 

in c l in e  b o i l e r  house was loaded on f l a t  c a r  and shipped to  th e  C l i f f s  S haft 

Mine fo r  h ea tin g  system ,
t

With th e  excep tion  of changing th e  th re e  p o le s  on th e  A ld rich  

pramp, which were bad ly  worn, no work h as been done s in ce  th e  mine was shut 

down. The pumping load  remains alm ost co n stan t and i s  taken  ca re  of by th e  

A ld rich  t r ip le x  underground pump.

The central heating system was thoroughly drained and a baseburner 

stove set up in the Office, this being the only heater operated in November 

and December.
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REPUBLIC MUTE

The 4 8 -c e l l  s to rag e  b a t te r y  ordered in  1920 from th e  

E le c tr ic  S torage B a tte ry  Company was received  in  January  and in s ta l l e d  

in  one of th e  underground locom otives.

Ho o th e r  equipment was rece iv ed  and no new work was done 

a t  t h i s  mine.

Mining o p e ra tio n s  were c u r ta i le d  on May 3 1 s t ,  s in ce  which 

tim e mine has been working th re e  days a  week.

SPIES MUTE

There were no changes or a d d itio n s  to  th e  m echanical 

equipment a t  t h i s  mine.

Mining o p era tio n s were suspended on May 3 1 s t, b u t th e  

underground pumps a re  s t i l l  in  o p e ra tio n .

MECHANICAL DEPARTMENT



ELECTRICAL DEPARTMENT

The p as t y ea r has been very  q u ie t  a s  compared to  th e  a c t iv i t y  

which ch a ra c te r iz e d  th e  y ears in m ed ia te ly  p reced in g  and our annual re p o rt 

r e f l e c t s  t h i s  co n d itio n .

E arly  in  th e  y ea r th e  new h i$ i  ten s io n  l i n e  from th e  McClure P lan t 

to  th e  Maas Mine was put in  s e rv ic e ,  adding to  our re se rv e  ca p a c ity  and 

in su r in g  g re a te r  c o n tin u ity  of s e rv ic e .

With th e  com pletion o f t h i s  l in e  we have re v ise d  our sw itch ing  

ru le s  and have made up new sw itch  c h a r ts  fo r  a l l  S u b s ta tio n s .

The o rg a n iz a tio n  which we now have i s  w e ll t ra in e d  in  c a r in g  fo r  

tran sm iss io n  l in e  t ro u b le  and shows e x c e lle n t co -o p e ra tio n  w ith  qu ick  r e s 

ponse.

A number of e l e c t r i c a l  storm s occurred d u rin g  th e  y e a r , w ith  

r e s u l ta n t  tran sm iss io n  t ro u b le . An u n u su a lly  severe s l e e t  and wind storm  

developed in  February , cau sin g  seven ca ses  of breakdown on our tran sm iss io n  

system . This storm  caused an ap p rec ia b le  in te r ru p tio n  a t  R epublic Mine, 

but we were a b le  to  g ive s e rv ic e  a t  a l l  o th e r p o in ts  w ith  only  sh o rt 

in te r ru p tio n  and had th e  R epublic se rv ic e  re -e s ta b l is h e d  b efo re  th e  c lo se  of

the  day. There were no o th e r  in te r ru p tio n s  which caused any ap p rec iab le
*

d e lay  in  m ining o p e ra tio n s  du rin g  th e  y ea r.

The r e l i a b i l i t y  o f e l e c t r i c  se rv ic e  fo r  mine o p era tio n  i s  

thoroughly  e s ta b l is h e d .

The c i r c u i t  b reak e rs  a t  th e  Carp P la n t ,  which were d estroyed  by 

l ig h tn in g  in  J u ly  1920, were rep laced  by new ones o f l a rg e r  c a p a c ity  and 

b e t te r  d es ig n . We th in k  our s ta t io n  equipment a t  th e  Carp P lan t i s  now 

equal to  th a t  a t  th e  McClure P la n t ,  which h as proven e n t i r e ly  s a t i s f a c to r y  

and v ery  r e l i a b le .  As f a r  a s  p o s s ib le  th e  new equipment added has been 

d u p lic a te  o f ap p a ra tu s  which we have found to  be r e l i a b le .

The only a d d itio n s  to  our l i n e s ,  o th e r  th an  th e  new McClure l i n e ,  

a re  a sho rt c i r c u i t  from th e  Holmes Mine to  su rface  pumping s ta t io n  a t  

S ection  16 Mine, a  l in e  and cab le  from M unising to  Grand Is la n d  and a  sh o rt

MECHANICAL DEPARTMENT



ELECTRICAL DEPARTMENT (Cont’d)

l in e  from th e  North Lake S u b sta tio n  to  N orth Lake to  se rv e  pumps used in  

d ra in in g  th e  la k e . These l in e s  were b u i l t  la rg e ly  w ith  m a te r ia l on hand, 

which had been salvaged from tem porary and d isco n tin u ed  c i r c u i t s .

System atic and p e r io d ic a l  in sp e c tio n  o f tra n sm iss io n  l in e s  was 

p u t in to  e f f e c t  w ith our r e g u la r  men and we th in k  i t  a  very  d e s ira b le  

arrangem ent. The more im portant l in e s  a re  p a tro l le d  every  two weeks and 

th e  le s s  im portant c i r c u i t s  monthly and re p o r ts  o f same ta b u la te d  and f i l e d .  

A to t a l  o f  42 cases  o f tran sm iss io n  l in e  tro u b le  o ccu rred , about 90$ o f 

which were due to  s h a tte re d  in s u la to r s  and ap p a ren tly  h a l f  o f th e se  were 

m echanical breakage, such as sh o o tin g  or b reak in g  w ith  rocks by t r e s p a s s e r s .

Our tran sm iss io n  lo s s e s  a re  1.5$ l e s s  th an  l a s t  y ea r and vhen we 

co n sid e r th a t  our fix ed  lo s s e s ,  such a s  tran sfo rm er co re  lo s s  and l in e  

charg ing  c u r re n t ,  a re  unchanged under reduced load  we th in k  th i s  i s  a  very  

good reco rd .

We have maintained a thorough and systematic testing of meters and 

checking of losses, and while occasional errors have appeared, as a whole 

the results are satisfactory.

C onsiderab le r e p a ir  work was done on th e  s ta v e  p ipe o f the  Carp 

P lan t p ip e  l in e ,  and t h i s  now seems to  be in  p r a c t i c a l ly  a s  good c o n d itio n  

as when f i r s t  b u i l t .

The McClure P lan t p ipe  l in e  i s  in  good c o n d itio n , a lso  th e  sh o rt 

p ipe l in e s  a t  th e  H o is t and Au Tr a in  p la n ts .

A new h e a te r  was in s ta l l e d  in  th e  surge tank  a t  th e  Au •‘■ra in  P la n t.

The Carp and McClure dams a re  a s  good a s  ev e r, w ith  no apparen t 

d ep re c ia tio n  of any k in d . New s to p  logs were p rov ided  where re q u ire d .

New p a r ts  have been secured  fo r  changing th e  main va lv e  a t  th e  

H o ist P lan t so th a t  i t  may be operated  by one man. T his work w i l l  be u nder

taken a s  soon as w eather co n d itio n s  a re  fa v o rab le .

C onsiderable tim e h as been spent and experim ents made in  e l e c t r i 

fy in g  our L ab o ra to rie s . We now th in k  we have th e  m a tte r  o f d ry ing  and 

evapora ting  samples p r e t ty  w ell worked out and a re  making th e  i n s t a l l a t i o n s  

n ecessary .

MECHANICAL DEPARTMENT
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The c la s s  work among employees was expanded in to  a  Club and th e  

r e s u l t s  ta b u la te d  and forwarded in  a sep a ra te  re p o r t .

At th e  c lo se  o f th e  y ea r th e  co n d itio n  o f s to red  w a te r, and th e  

p ro sp ec ts  fo r  c a rry in g  our load through, th e  w in te r  w ithou t th e  a id  o f steam 

generated  c u r re n t ,  seems very  good.

Our output in  1921 shows a decided drop from l a s t  y e a r , th i s  be ing  

due, o f c o u rse , to  th e  c u r ta i le d  o p e ra tio n s  a t  th e  m ines. We hav e , however, 

d isposed  o f co n sid e rab le  excess power to  o u ts id e  p a r t i e s .

Very l i t t l e  new work h as been done a t  th e  mines and t h i s  i s  covered 

by th e  in d iv id u a l mine re p o r ts .

The u su a l ta b le s  and g raph ic  c h a r ts  a re  appended.

During th e  y ea r th e  fo llow ing  a d d it io n  was made to  po le l in e s  and

c i r c u i t s :

NEW LINE BUILT POLE LIES CIRCUIT WIRE

McClure P lan t to  Maas Mine -  #00 39,700 f t .  39,700 f t .  119,100 f t .

T o ta l m ile s  H i^ i Tension 3 phase l in e -  113

t» .. t .  .. H -  458.

If number " ” Towers -  377

»f m iles  3 phase Prim ary Line 39

91 '» " " " Wire -  119

rt ” Primary Pole Dine 37

mechanical department
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SUMMARY OF OPERATING CONDITIONS - 1 9  2 1 .

Month Jan . Peh. March A p ril  May June J u ly  Aug. Sept. O ct. Nov. Dec.

P re c ip i ta t io n  0.78 0.70 3.34 5 .22  1.34 2.30 4 .17  2 .22  5 .64  1.86 1.56 1.25 

T o ta l P re c ip i ta t io n  f o r  1921 (Ishpem ing) -  30.38 in c h e s .

Average " a t  M arquette -  32.8 

CARP RIVER HYDRO-ELECTRIC PLANT

” (46 y ea rs  record)

D rainage a re a  above In take  Dam, 66.66  sq. mi.

Cubic fe e t  P re c ip i ta t io n  in  1921, 4 ,758 ,006 ,500

K. W. H rs. g enerated  a t  Carp R iv er P la n t in  1921, 11,490,910

Cubic fe e t  w a te r u t i l i z e d  (90 cu . f t .  = 1 KWH) 1,034,181,900

” " ” in  S torage Basin Jan . 1 , 1921, 204,682,000

” " ” ” ” ” D ec.31, " 273,920,000

" " " gained in  1921, 69,238,000

” ” " w asted over In tak e  Dam in  1921, 341,236,800

T otal ru n -o f f  fo r  the  y ea r 1921, 1,444,656,700

R un-off p e r sq . m ile  of d ra in ag e  a re a , 21,672,000

1913 1914 1915 1916 1917 1918 1919 1920 1921 
T o ta l P re c ip i ta t io n ,  30.11 26.53 38.4 36.83 25.46 31.05 29.50 27.40 30.38”

Second f t . p e r  sq .m ile , 1.03 .67 .93  1.29 .70
*

.79 .83  .73  .68

MeCHJRE HYDRO-ELECTRIC PLANT

D rainage a re a  above In tak e  Dam, 140.52 sq . mi.

Cubic f e e t  P re c ip i ta t io n  in  1921, (Ishpeming 30.38” ) 10,028,696,800

K. W. H rs. generated  a t  McClure P la n t in  1921, 19,493,000

Cubic fe e t  w a te r u t i l i z e d  (125 cu. f t .  = 1 KWH) 2,436,625,000

” " ” wasted over In tak e  Dam in  1921, 2 ,126,491,000

T o ta l ru n -o ff  fo r  th e  y ea r 1921, 4 ,563 ,116 ,000

R un-off p e r sq. m ile of d ra inage a re a , 32,473,000

1920 1921

Second f t .  p e r sq . m ile , 1 .2 2  1 .0 2

i O
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ELECTRIC POWER SYSTEM

SUMMARY OF OPERATIONS -  1 9 2 1 ,

KILOWATT HOURS GENERATED

McClure Caro H oist Au ^ ra in Maas P rince ton TOTAL
Used by D eliv ered  

A u x il ia r ie s  to  Line
K. W. H.

Sold Losses
Cost Per 
K. W. H.

Jan . 1 ,,517,800 1,121,800 340,000 237,760 492,200 512,150 4,221,710 71,534 4,,150,176 3,465,490 16.49$
( In c l.D ep r 
$.01282

.)

Feb. 1 626 600 1 046 530 359 000 175 800 244 000 530 450 3 982 380 79 116 3 903 264 3 324 563 14.82 .01103

March 1 723 700 924 190 391 000 208 100 359 900 423 500 4 030 390 79 251 3 951 139 3 431 250 13.16 .01181

A p ril 1 632 000 917 440 616 000 439 470 0 0 3 604 910 8 141 3 596 769 3 052 510 15.13 .00635

May 1 443 500 1 257 950 496 000 450 730 0 0 3 648 180 7 836 3 640 344 3 093 006 15.04 .00605 |p

June 1 314 100 963 900 380 000 275 040 0 0 2 933 040 7 794 2 925 246 2 436 640 16.70 .00694

Ju ly 1 413 700 899 900 291 000 103 480 0 0 2 708 080 7 841 2 700 239 2 271 451 15.88 .00740
ITS

Aug. 1 733 100 1 061 000 334 000 53 350 0 0 3 181 450 8 346 3 173 104 2 660 972 16.14 .00601

S ep t. 1 209 800 1 298 900 316 000 44 590 0 0 2 869 290 8 333 2 860 957 2 402 485 16.02 .00640

O ct. 2 052 700 545 700 396 000 95 450 0 0 3 089 850 8 816 3 081 034 2 578 734 16.30 .00640
Eh

Nov. 1 878 500 734 800 341 000 95 310 0 0 3 049 610 8 835 3 040 775 2 552 755 16.04 .00632
I
&PiDec. 1 947 500 718 800 411 000 130 910 0 0 3 208 210 9 680 3 198 530 2 681 419 16.16 .00914

TOTALS 19,,493,000 11,490,910 4,671,000 2,309,990 1,096,100 1,466,100 40,527,100 305,523 40,,221,577 33,951,275 15.58$ 1.00830 §M

R o te :-
D ecrease in  output due to  c u r ta i le d  o p e ra tio n s  a t  mines



ELECTRICAL DEPARTMENT (Cont’d)

The fo llo w in g  a l te r n a t in g  c u rre n t m otors a re  in s ta l l e d  and 

o p e ra tin g  as needed:

INSTALLED 
TO JAN. 1 , INSTALLED TAKEN OUT

1921 IN 1921 IN 1921
CARP RIVER POWER HOUSE -

A u x ilia r ie s  -  2 -  15 HP pump m otors 30 HP.
W ater Supply Pump 1

ANGELINE MINE -
H oist 250
Underground Haulage Set 150
Top Tram (S tored  a t  Mine) 10 10
Underground C e n trifu g a l Ramp 100
Surface D rainage Pump -  E ast End (Sold) 15 15

CLIFFS SHAFT MINE -
Shop 25
No. 8 C rusher 125
No. 5 C rushers -  2 -  25 HP m otors 50
Screens 15
Top Tram 50
Lower Tram #1 35
Underground Haulage Set 100
H o ist fo r  "A” S haft 500
Underground P lunger Romp No. 1 180

" C e n trifu g a l Romp 250
Compressor -  A llis-C halm ers 175
H oist fo r  "B" S haft 500
Underground P lunger Pump No. 2 200
Laboratory C rusher 5
Coal Crushing P lan t 15

" " " Exhaust Fan £
Lower Tram #2 (Burned up) 50 50
Cooling Water Ramp fo r  Compressors 10
Ingerso ll-R and  Compressor #1 400

" " " #2 400

HARD ORE -
Machine Shop 7£
C arpenter Shop 25
Blacksm ith Shop Ranch 3
Winding Machine 2
Armature Banding Machine 2

II ft It £
If It If 1 /8

Lathe G rinder 1
P o rtab le  D r i l l 4

" " Large 4
Commutator S lo t te r l / 8
A ir Compressor io £
W ater Supply Romp

BR0WNST0NE SUBSTATION -
T est Set £
Oil F i l t e r  P ress A4
B atte ry  Charging M otor-G enerator Set 3

fwd. 3 ,6 9 ? | HP. ? !  HP. 75 HJ

CONNECTED 
JAN. 1,1922 

TOTALS

31 HP.

500

3,035£

59§

------ 3§
3,630 HP.

MECHANICAL DEPARTMENT
5 2 0



ELECTRICAL DEPARTMENT (C o n t*d )

INSTALLED CONNECTED
TO JAN. 1 , INSTALLED TAKEN OUT JAN. 1,1922

1921 IN 1921 IN 1921 TOTALS

b r t .  fwd. 3 ,69?£  HP. 7g- HP. 75 3,630 HP.
HARD ORE #3 SHAFT -

H o ist 25
Underground C en trifu g a l Pump (S tored) 50 50
Sinking Pump -  from Gardner-Mackinaw (S tored) 35 
U .G .Plunger Pump -  from S p ies (Sent to  North)

35

(Lake ) 125 125
25

HOLMES MINE -
A ir Compressor 340

" lt Cooling W ater Pump 3
Skip H o ist 400
Cage " 400
Underground Haulage C onverter 150
Machine Shop *
Top ®ram 25
No. 8 C rusher 100
No. 6 C rushers -  2 - 4 0  HP. m otors 80
Screens 20 .

L aboratory  C rusher 2
Underground P lunger Pump 250

" C en trifu g a l Pump 400
2,177g-

LAKE MINE
Underground Haulage Set 215
Surface D rainage Pumps -  2 - 3 0  HP. m otors 60 (Sold) 60

" " Pump 50 (Sold) 50
" " " (S tored  a t  Hard Ore) 20 20
" " " (Sent to  S a lisb u ry ) 5 5

Underground P lunger Pump 75
" C en trifu g a l Pump 125

U .G .V en tila tin g  Fan ( to  Hard Ore fo r  re p a irs )  40 40
Ore C rusher (Sent to  Athens) 25 25
Coal Crushing P lan t 15

430
SALISBURY MINE

H oist 400
Underground C en trifu g a l Pump 400

" P lunger Pump 100
" V e n tila tin g  Fan

Compressor Cooling W ater Pump 2
Surface D rainage Pump 30
Compressor
W ater Supply Ihmp (from Lake Mine)

150
5

1.09415-

fwd. 7,829^- HP. 12§- HP. 485 7,357 HP.

MECHANICAL DEPARTMENT

5 2 1



ELECTRICAL DEPARTMENT (Cont’d)

b rt*  fwd.
ATHENS MINE

Cage H oist 
Compressor

” Cooling W ater ftimp 
A u x ilia ry  Compressor fo r  H o is t Brakes 
Underground V e n tila tin g  Fan 
S ink ing  Pump -  1080 f t .  S ta tio n  

" " -  2400 " *•
Skip H o ist Set

" " " O il PUmp
Shop
Underground Haulage C onverter 
Skip P i t  Pump 
Laboratory C rasher 
Underground P lunger Pump #1 
Top Tram -  2 - 5 0  HP. m otors
C arpenter Shop 
Underground V e n tila tin g  Fan 

" P lunger ftunp #2 
U.G. V e n tila tin g  Fan (from Lake Mine)
Ore Crusher " " "
B a tte ry  Charging M otor-G enerator Set 

(not rep o rted  p rev io u sly )

MAAS MINE
(C irc u la tin g  Pump

Turbine A u x il ia r ie s  ( I n je c t io n  Pump 
(E x c ite r

Underground Haulage Set 
Shop
Underground C en trifu g a l Pump 

" H o ist 
" P lunger Pump #1

Winze Pump -  4 th  Level 
Compressor C ooling W ater Pump 
Skip F i t  H o ist
Top Tram -  2 - 5 0  HP. m otors
Coal C rushing F ian t

" " " Exhaust Fan (burned out)
Underground P lunger Pump #2 
Ingerso ll-R and  A ir Compresspr #1 
Small A ir Compressor fo r  U.G. Pumps 
Ingerso ll-R and  A ir Compressor #2 
Compressor Cooling W ater Pump 
Rock Pram 
Skip H oist 
Cage "
B o ile r  Room Fan
Skip H oist R heosta t Pump

INSTALLED
TO JAN. 1 , INSTALLED TAKEN OUT 

1921 IN 1921 IN 1921

7,829§-HP. 12|-HP. 485

400 
. 325 

3 
5 

15 
35 
50 

850 
1

10
150
2
5

400
100

20
15

400
40
25

i4

40
25
33

215
10

350
50

320
15
5

15
100

15

(to  N orth Lake) 40

£
250
400
2

400
3

50
700
400

£

£

MAAS CRUSHING PLANT 
Crusher 
Pan Conveyor 
B elt "

100
50
50

fwd. 14,214 HP. 8 0 | HP. 525§-

< i> ' h j

CONNECTED 
JAN. 1,1922 

TOTALS

7,357 HP.

2 ,8 5 l£

3,360£

200
13,768§ HP.

MECHANICAL DEPARTMENT



ELECTRICAL DEPARTMENT (Cont’d)

INSTALLED
TO JAN. 1 , INSTALLED TAKEN OUT 

1921 IN 1921 IN 1921
b r t .  fwd. 14,214 HP. 8 0 | HP  ̂ 525jT

NEGADNEE MINE
Underground Haulage Set 215
" I lg n e r"  H o ist Set 450
Top $ram -  2 - 5 0  HP. m otors 100
L aboratory  Crusher 5
A u x ilia ry  Compressor fo r  H o is t Brakes 3
U.G. P lunger Bumps -  2 -  300 HP. m otors 600

" C e n trifu g a l Pump 350
" Suction  ftimps -  2 -  15 HP. m otors 30

Compressor Cooling W ater Rimp 3
Nordberg A ir Compressor 325
Shop 15
Skip P i t  Pump 5
Ore Crusher 25
Ingerso ll-R and  A ir  Compressor 400
Commutator G rinder 1
12th  Level P lunger Pimp 15
11th " ” Pumps -  2 -  75 HP. m otors 150
E x c ite rs  fo r  U.G. Pump Motors (2) 40
H o ist a t  #2 S haft 25
S ignal System M otor-G enerator Set (not re p o rted  p rev io u sly ) ■£-

SOUTH JACKSON CRUSHING PLANT
H oist 75
C rusher 150
Compressor 100

BARNES-HECKER MINE
Cage H oist 400
Skip '• 400
W ater Supply Pimp 10
Underground Haulage C onverter 150
U.G. V e n tila tin g  Pan (s to re d  a t  M orris-L loyd) 15
Underground C en trifu g a l Pump -  2nd le v e l 400
Top ®ram 50
Underground Plunger Pump 350

" C en trifu g a l Pump -  3rd Bevel 400

LLOYD MINE
Skip H oist 400
Cage '• 400
Top Tram -  2 - 4 0  H .P. m otors 80
Ore Crusher 25
Water Supply Ihmp in s t a l l e d  Underground (fromt Bam es-H ecker) 50

MORRIS MINE
Skip H o ist 400
Cage " 400
Shop 25
W ater Supply Pump 40

ft II tt 50
Ingerso ll-R and  A ir Compressor 250
U.G. P lunger Pumps -  2 -  350 HP. motors 700
7 th  Bevel P lunger Pump (from Mackinaw Mine) 100

" " C en trifu g a l Pimp 175
C en trifu g a l Pump unw atering  North Bake (from Maas) 40

" '» '» " « ( from Hard Ore #3) 125

fwd. 20,376 HP. 130§ HP. 54o|

CONNECTED 
JAN. 1,1922 

TOTALS 
13,768§ HP.

2,75?g

325

2,160

955

19,966-4 HP.

MECHANICAL DEPARTMENT



ELECTRICAL DEPARTMENT (Cont'd)

INSTALLED
TO JAN. 1 , INSTALLED TAKEN OUT

1921

b r t .  fwd.

MCKRIS MINE (Cont’d)
L aboratory  C rusher
C arpen ter Shop
Underground Haulage Set
Nordberg A ir  Compressor
Compressor Cooling W ater Pump
Winze P lunger Pump (S tored)

" C en trifu g a l Pump "
T rip lex  Pump "
Top Tr am -  2 - 5 0  HP. m otors

SECTION 6 SHAFT 
H oist
W ater Supply Pbmp

AUSTIN MINE
L aboratory C rusher
H oist
Top Tram

FRANCIS MINE
Underground V e n tila tin g  Fan 
A ir Compressor 
Underground C en trifu g a l Pump 
Skip H o ist
Compressor C ooling W ater Pump
Shop
Top Tram
Underground Haulage C onverter 
Cage H oist
Underground P lunger Pump 
Rock Crusher 
Ore Tram

GWINN MINE
Skip H o ist 
Cage n
Underground C en trifu g a l Pump 

" P lunger ”
Ore Tram 
Rock "
Underground Haulage Set 
Shop
9 th  Level Pump
11th Level P lunger Pump (from P rin ce to n  #1 ) 
V e n tila tin g  Fan on Surface

GWINN CRUSHING PLANT 
Crusher 
Phn Conveyor 
B elt "

GARDNER MINE 
H oist 
Top Tram

20,376 HP.

1,865
5

25
150
325

5
50
50
50

100

IN 1921 IN 1921

200
3

3
200

25

?§-
403
400
400

3
5

50
150
400
350

25
37

400
400
400
350

37
10

150
5

35

85
50
40

400
25

130f HP. 540g 

440

50
50
50

50
100

fwd. 28,049g- HP. 720f HP. 690̂ -

MECHANICAL DEPARTMENT
O A
' -J

CONNECTED 
JAN. 1,1922 

TOTALS

19,966^ HP.

2,915

203

228

2,230g-

1,937

175

425
2 8 ,0 7 9 | HP.



ELECTRICAL DEPARTMENT (Cont'd)

INSTALLED
TO JAN. 1, INSTALLED TAKEN OUT

1921 IN 1921 IN 1921
b r t .  fwd. 28,049jr HP. 720f HPT 690g

MACKINAW MINE
H o ist 400
Compressor 325
Shop 7£
W ater Supply Pump ’Ht
Top Tram 25
Underground Haulage C onverter 150

" P lunger Pimp 350
Compressor Cooling W ater ftunp 3
Underground T rip lex  Pump (n o t p re v io u s ly  rep o rted ) 75

PRINCETON MINE #2
H oist 200
Top ®ram -  2 - 5 0  HP. m otors 100
Underground P lunger Pump 150

" C en trifu g a l Pimp 125

PRINCETON MINE #3
H o ist 75

STEPHENSON MINE
Top Tram -  Bessemer 50
A ld rich  5 th  Level P lunger Pump 250
P re sc o tt " " " " 250
5 th  Level C en trifu g a l Hunp 275
6th  " " " 50

" " P lunger " (not rep o rted  p rev io u sly ) 50
Top "ram -  C. & N. W. 50

" " -  #2 B ell (Not re p o rted  p rev io u sly ) 50
Rock Tram __25

PRINCETON CENTRAL POWER PLANT
(C irc u la tin g  Pump 50

Tarbine A u x i l ia r ie s  ( I n je c t io n  " 25
(E x c ite r 33

Underground Haulage Set 215
Compressor 625

" Cooling W ater Pump
B o ile r Room Pan (Sent to  A thens Mine) 40 40

»9 It f t 50
Goal H andling Machinery 10

tf t» It 5

HIINCETON CENTRAL SHOPS
Shop Motor 25

PRINCETON CENTRAL HJMP STATION
C en trifu g a l Pump 100

McCIIJRE PLANT
W ater Supply Pump 2

CONNECTED 
JAN. 1,1922 

TOTALS 
28,079§ HP.

1,343

575

75

1,050

1 .0 2 0 |

25

100

2

HOIST PLANT
E x c ite r  M otor-G enerator Set 20 20

fwd. 32,035 HP. 985f HP. 730§- 3 2 ,2 9 0 iH P .

MECHANICAL DEPARTMENT



ELECTRICAL DEPARTMENT (Cont'd)

INSTALLED CONNECTED
TO JAN. 1 , INSTALLED TAKEN OUT JAN. 1,1922

1921 IN 1921 IN 1921 TOTALS
b r t .  fwd. 32,035 HP. 9 8 5 | HP. 730|- 3 2 ,2 9 0 | HP.

ISHPEMING HOSPITAL
7sPassenger E lev a to r

Dumb W aite r 3
Large Washer 2
Small " 1
E x tra c to r 2
Vacuum C leaner 3

n Pump ( to  Hard Ore Shop fo r  re p a ir s )  1 1
Dumb W aiter spare  on Vacuum Pump 3

2l £
REPUBLIC MINE

Crusher 25
ft 100

A u x ilia ry  A ir Compressor fo r  H o is t Brahes 5
Pump in  Engine House 75
C en trifu g a l Pump in  Engine House 20
Coal Tram *
Pump 20
Phscoe S haft Tram 30 30
Machine Shop 5
Pump -  4 th  Level 15

" -  3rd " 50
Pascoe S haft Underground Pump 50

" " Rock Tram 15
P o rta b le  H o ist 7 i
L aboratory  C rusher 3
P ick ing  B elt 5
Rock Tram -  7 th  Level Pascoe S haft 7fr
Screen 10
Tram (spare) 15 15
C arpen ter Shop 20
#9 S haft Hoise -  2 -  500 HP. m otors 1,000
M otor-G enerator Set fo r  Underground Haulage> 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 
Pump -  11th Level Pascoe Shaft

100
10

1.730ir
TOTAL MINING DEPARTMENT 33,820 HP. 9 9 8 | HP. ( 7 7 4 ) 3 4 ,0 4 2 f HP.

PIONEER FURNACE
M otor-G enerator Set 750
Sam nill (8 m otors) 445

1,195
L. S. & I .  RY.

Shops ) 
Ore Dock & Pumps ) 
Sawmill ) 800 800

MUNISING WOODEN,7ARE COMFANY
Veneer M ill (13 m otors) 695 695

ELECTRIC LIGHT & POWER CO., MUNISING
C ity  Pumping 125 125

REPUBLIC TOWNSHIP
W ater Supply Pump 25 25

GRAND TOTAL CONNECTED LOAD 36,660 HP. 998f HP. ( 776fr) 36 , 882-5- HP.

%
MECHANICAL DEPARTMENT r  O £»£  ,<w O



ELECTRICAL DEPARTMENT (Cont'd)

The fo llow ing  m otors a re  no t connected to  our General Power System:

INSTALLED
TO JAN. 1 , INSTALLED TAKEN OUT 

1921 IN 1921 IN 1921
SPIES MINE

H o is t 200 HP.
T rip lex  Underground Pump 50
C rusher 50
A ir Compressor 200
G rinder in  Shop  3

HESABA RANGE
BOEING MINE

Sink ing  H o ist 35
A ir Compressor 200
Underground P lunger Pump 100

" C e n trifu g a l Pump 125
" Haulage Set 150

H oist 200
Top Tram 50
Compressor Cooling W ater Pump 2
Shop 10
Sump Pump ___

CROSBY MINE
Hoi s t 75
A ir  Compressor 50
Plunger Pump 50
C e n trifu g a l Pimp 85
Shop 3
Conveyor B elt 40
Screen 20
P ick ing  B elt 3
Log Washer 20
Turbo 20
Chip Screen 3
Tables 20
Underground Haulage Set 150
Feeder Motor 20
Shop 5
C en trifu g a l Pump 85
Sunrp Pimp 5

HSLMSR MINE
Pump 20
H oist 200
Sump Pump  5

WADE MINE
H oist 125
A ir Compressor 150

" " C ooling W ater Pump 2
Underground Haulage Set 150
Machine Shop 20
Pump 50
C en trifu g a l Pump 100
Sump Pimp 5
V e n tila tin g  Fan 15
Top Tram 50
Locomotive W ater Pump 5
C lear " "  15

fwd. 2#948§- HP. 0 0

CONNECTED 
JAN. 1.1922

503 HP.

879g

654

225

687
2 #948g- HP.

MECHANICAL DEPARTMENT



ELECTRICAL DEPARTMENT (Qont’d)

INSTALLED CONNECTED
TO JAN. 1 , INSTALLED TAKEN OUT JAN. 1,1922

1921 IN 1921 IN 1921 TOTALS

b r t .  fwd. 2,94&|- HP. 0 0 2,9483t HP.
•TRUMBULL MINE
Temporary on Feeder 50 50
Log Washers - 2 - 25 HP. m otors 50
Turbos 4 - 5 ” " 20
P ick ing  B elt 2
Chip Screens - 2 - 2 " " 4
C rusher 100
Screen *
Sand Phmps 2 - 10 H n 20
P re sc o tt P lunger Pump
C e n trifu g a l Pomp
Conveyor
Tables
Shops
Punch & Shear Machine in  Shop 
Band Saw in  C arpen ter Shop 
Compressor in  Shop

T o ta l

150
150
50
20
30

5
5

50
663k

3,662 HP. ( 50) 3,612 HP.

The fo llo w in g  m otors a re  on hand. (Dec. 31 ,1921), b u t a r e  no t in s ta l le d :

CLIFFS SHAFT MIKE
Top Tram ( s t a t o r  only)
S ignal System M otor-G enerator Set

GENERAL STOREHOUSE
Spare M otor-G enerator Set

" from R epublic co n c re te  m ixer 
" General E le c t r ic  Top Tram
M •' " Pump
" W estinghouse M otor-G enerator Set 
" A llis-C halm ers
ti ti »
" General E le c t r ic  H o ist Motor 
" from Stephenson pump

" S a lisb u ry  com pressor 
'• McClure P la n t c e n tr i fu g a l  pump 
M Lake Mine " "
" Hard Ore #3 S haft ” "
M H " p lu n g er pump
*• Mackinaw Mine p lu n g er pomp 

A u x ilia ry  A ir Compressor

NEGAUNEE MINE
Flyfcheel H o is t Set

MORRIS-LLOYD MINE
Underground Haulage Set Motor 
Winze P lunger Pump (s to red )

" C en trifu g a l " "
" T rip le x  " *'

V e n tila tin g  Fan Motor from Bam es-H ecker

fwd.

50

15
5

50
50

220
30
10

400
250
275
150

50
20

150
35
35
2

5 0 i  HP.

1747

350

150
50
50
50
15

315
2462-f HP.

m
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ELECTRICAL DEPARTMENT

Motors on hand. b r t .  fwd. 2,462-f HP.

AUSTIN MINE
L aboratory  C rusher Motor 3

GWINN MINE
Plunger Pimp (from Holmes) 50

. PRINCETON CENTRAL POWER PLANT
Rock C rusher from F ran c is  25
U.G. C e n trifu g a l Pampjprom P rin ce to n  50

(Cont’d)

125
STEH1ENS0N MINE

Layne & Bowler Pump #2 350

REPUBLIC MINE
Spare 15

ft 10
ft 30

55

TOTAL ON HAND 12/31/21 3,045-4 HP.

Motors so ld :

lak e  Min© su rfa ce  d ra in ag e  pump 50
" " " " pumps -  2 - 30 HP. 60

A ngelina Mine su rface  d ra inage pump 15
TOTAL 125 HP.

Motors d estro y ed  by f i r e :

C l i f f s  S haft Mine low er tram  #2 50
Maas Min e  b o i l e r  room fan JL____ a

50^ HP.TOTAL

Spare motors on Mesaba Range: 

CROSBY MINE
Pimp 20

»» 3
Sump Pimp 3

26 HP.
WADE MINE

Pimp 5

HILL-TRUMBULL MINE
Spare Log Washer Motor 40
Temporary on Feeder 50

90

TOTAL 121 HP.

MECHANICAL DEPARTMENT
5 2 8



ELECTRICAL DEPARTMENT (Sont'd)

T otal C .C .I.C o. load  connected to  G eneral Power System -  

" O utside " " •» " " ** -

" connected load a t  S p ies Mine 

" " " M innesota Mines

" Spare Motors on hand 12 /31 /21 , Ishpeming D i s t r i c t -  

" " " " " '* M innesota Mines

" Sold

” D estroyed by F ire

34,042-J HP. 

2,840 "

503 "

3,109 

3 ,0 4 5 i " 

121 "  

125 "

50g- "

mechanical department
5 3 0



ELECTRICAL DEPARTMENT (Cont'd)

D ire c t c u rre n t g en e ra to rs  and e x c i te r s  i n s t a l l e d  up to  

Dec. 3 1 s t , 1921:

AU TRAIN WATER POWER PLANT 
E x c ite rs  (2)

CARP RIVER WATER POWER PLANT 
E x c ite rs  (2)

HOIST PLANT 
E x c ite r

McCLURE PLANT 
E x c ite rs ( 2 )

MAAS PLANT
Motor B riven  E x c ite r  
Turbo "
Compressor E x c ite rs  (2)

PRINCETON CENTRAL POWER PLANT 
Motor Driven E x c ite r  
Turbo E x c ite r  
Compressor E x c ite r

REPUBLIC MINE
E x c ite r  #5 Engine House 

" W ater Power P la n t

CLIPPS SHAFT MINE
Compressor E x c ite r s  (2)

HARD ORE & HROWNSTONE SUBSTATION 
B a tte ry  Charging Set 
Line T e s tin g  Set

HOLMES MINE
Compressor E x c ite r

ATHENS MINE
Compressor E x c ite r
Flywheel Set E x c ite r
Skip H o ist G enerato r
B a tte ry  Charging ^o to r-G en era to r Set

NEGAUNEE MINE
Skip H o ist G enerator 
Cage ” "
Flyvfoeel Set E x c ite r
E x c ite rs  fo r  Underground Pump Motors (2) 
Ingerso ll-R and  Compressor E x c ite r  
Nordberg ** "
B ell S ignal Set

MORRIS MINE
Ingerso ll-R and  Compressor E x c ite r  
Nordberg " "

FRANCIS MINE
Compressor E x c ite r

fwd.

22j
22%
20

22k
22§-
12

7k
17

An

10
15

700
J t

400
150

25
28
10
10

l

12
10

10

34 K.W. 

150

iTir

110

65

57

24g-

20

2k

10

725k

623k

22

-IS
1,871-i- E.W.

MECHANICAL DEPARTMENT 531



ELECTRICAL DEPARTMENT (Cont'd)

D ire c t c u rre n t g en e ra to rs  and e x c i te r s .  (C ont'd)

b r t .  fwd, l , 8 7 l i  K.W,
MACKINAW MINE

Nordberg Compressor E x c ite r 10

TOTAL l,88li> K.W.

Underground haulage g en e ra to rs  i n s t a l l e d  up to  Dec. 3 1 s t ,  1921: 

ANGELINS MINE
M otor-G enerator S e t 100 K.W.

CLIFFS SHAFT MINE
M otor-G enerator Set 100

HOLMES MINE
C onverter 100

LAKE MINE
M otor-G enerator S et 100

ATHENS MINE
C onverter 100

MAAS MINE
M otor-G enerator Set 100

NEGAUNEE MINE
M otor-G enerator Set 100

BARNES-HECKSR MINE
R otary  C onverter 100

Morris- lloyd mine
M otor-G enerator Set 100

FRANCIS MINE
C onverter 100

GWINN MINE
Mot o r-G enerato r Set 100

MACKINAW MINE
C onverter 100

PRINCETON CENTRAL POWER PLANT
M otor-G enerator Set 100

REPUBLIC MINE
B a tte ry  Charging Set f o r  S torage B a tte ry

Locomotives 20

TOTAL 1,320 K.W

MECHANICAL DEPARTMENT
K O O <•3 O



ELECTRICAL DEPARTMENT (Cont'd)

D irec t cu rren t m otors i n s ta l l e d  up to  Dec. 3 1 s t , 1921: 

AU TRAIN WATER POWER PLANT
Governor C ontrol Motors (2) i H . p .

CARP RIVER WATER POWER PLANT
R heosta t C on tro l 12) A

_ tGovernor n 12)
i

McCLURE PLANT
Valve C ontrol (2) 2
R heostat '• (2) _ 1

2§-
CLIFFS SHAFT MINE

P o rtab le  H o ist Motor 10

HOLMES MINE
S tu rtev an t Fans (2) 3

ATHENS MINE
Skip H o ist Motor 900

MAAS MINE
Timber H o ist -  2nd Level 

" '• -  4 th  "
B ilge Pump from Holmes Mine

NEGACJNES MINE
Skip H o is t Motor 
Cage " "
Timber H o is t -  9 th  Level 

" ” -1 0 th  '*
Fan Motor

MORRIS MINE
V e n tila tin g  Fan 
S tu r te v a n t "
Ore Loader

f t f t

f t ft

ft M

GWINN MINE
H o ist -  9th. Level 
V e n ti la t in g  Fan

H it

IRINCETQN MINE 
B ilge Pump

10
10

5

500
200
10
10
15

25

735

15
l i
2
2
2
2

2 4 i

15
15
15

45

TOTAL 1 ,7 5 0 § H .P .

MECHANICAL DEPARTMENT



ELECTRICAL DEPARTMENT (Cont’d)

Spare d i r e c t  c u r re n t m otors on hand Dec. 3 1 s t ,  1921: 

CLIFFS SHAFT MINE
Motor 6£ H.P.

MORRIS-LLOYD MINE
Fan Motor from Bam es-H ecker Mine 15
Crane Motor 10

25
GWINN MINE

Pump Motor 20

TOTAL 5 l£  H .P.

Spare underground haulage g en e ra to rs  on hand Dec. 31st , 1921:

GENERAL STOREHOUSE
M otor-G enerator Set 150 K.W.

MQRRIS-LLOYD MINE
M otor-G enerator Set 100

TOTAL 250 K.W.

Spare g en e ra to rs  and e x c i te r s  on hand Dec. 3 1 s t , 1921:

CLIFFS SHAFT MINE
S ignal Set £  K.W.

GENERAL STOREHOUSE & HARD ORE
Old H o is t E x c ite r 22

If If If 18
M otor-G enerator Set used  fo r  B a tte ry

ch arg in g  in  Hare Ore Shop __10
50

TOTAL 50^ K.W.

' 5 3 4
MECHANICAL DEPARTMENT



ELECTRICAL DEPARTMENT (Cont’d)

MESABA RANGE

E x c ite rs  and g e n e ra to rs  in s t a l l e d  up to  Dec. 3 1 s t ,  1921:

BOEING MIRE
Compressor E x c ite r  6 K.W.

Underground haulage g en e ra to rs  i n s t a l l e d  up to  Dec. 3 1 s t ,  1921:

BOEING MINE
M otor-G enerator Set 115 K.W.

CROSBY MINE
M otor-G enerator Set 125

HILL-TRUMBULL MINE
M otor-G enerator Set 55

WADE MINE
C onverter 100

TOTAL 395 K.W.

4

D ire c t cu rren t m otors in s ta l le d  up to  Dec. 3 1 s t ,  1921:

BOEING MINE
Pan 15

" __ 15
30 H .P.

HILL-TKUMBULL MINE
Feeder Motor 60

TOTAL 90 H .P.

T o tal E x c ite rs  and G enerators in s t a l l e d  IZ/Zl/ZL 6 K.W.

M Underground Haulage G enerato rs " M 395 K.W.

” D irec t C urrent Motors " ** 90 H .P.

ISHPEMING DISTRICT

Tfctal D.C. G enerators and E x c ite rs  i n s t a l l e d  to  12/31/21 l,881g- K.W.

" Underground Haulage G enera to rs " " " 1,320 K.W.

" D ire c t C urrent M otors " " w 1 ,7 5 0 | H .P .

T o tal Spare D.C. G enerators and E x c ite rs  on hand " 5C>! K.W.

" " Underground Haulage G enera to rs " " " 250 K.W.

" ” D ire c t C urrent Motors " ” " 5 l|-  H .P.

M JLomUNIloiUj i)illriU tT M S N T  ^  ^
■t),

MECHANICAL DEPARTMENT



ELECTRICAL DEPARTMENT (Cont*d)

S u b s ta tio n  tran sfo rm ers  i n s ta l l e d  up to  Dec. 3 1 s t ,  1921:

33.000/2300 V o lts NO. K.V.A. TOTAL K.V.A.

Brownstone S u b sta tio n 3 400 1 Phase 1 ,200

C lif f s  Shaft-Holmes S u b sta tio n 3 500 1 " 1,500

M orris-L loyd S u b sta tio n 3 590 1 " 1,770

Bam es-Hecker ft 3 250 1 " 750

R epublic It 3 400 1 " 1,200

Maas It 6 590 1 " 3,540

P rinceton If 3 590 1 " 1,770

Gwinn ft 3 625 1 " 1,875

Munising It 3 200 1 " 600

McClure P lan t 2 5,000 3 " 10,000

Carp " 3 1,900 1 5,700

Au P ra in  ” 1 1,250 3 " 1.250

13.000/2300 V olts
TOTAL 31,155 K.V.A,

Maas S u b sta tio n 1 1,250 3 Phase 1,250

H oist P lan t 1 1,250 3 " 1.250
i

6.600/2300 V olts
TOTAL 2,500 K.V.A.

Carp P lan t 6 185 1 Phase 1 ,110

Gwinn S u b sta tio n 3 350 1 " 1,050

Mackinaw " 3 350 1 " 1.050

33.000/2300 V olts
TOTAL 3,210 K.V.A,

Spare a t  C l i f f s  S h aft S u b sta tio n 1 500 1 Phase 500 K.V.A,

T ransform ers used fo r  Underground Haulage i n s t a l l e d  to  12/31/21:

Athens Mine co n v e rte r 3 35 1 Phase 105
F ran c is  " " 3 35 1 tt 105
Holmes " 1 100 3 It 100
Barnes-Hecker " 1 110 3 tt 110
Mackinaw Mine " 3 35 1 tt 105

TOTAL 525 K.V.A.

MECHANICAL DEPARTMENT



ELECTRICAL DEPARTMENT (Cont’d)

D is tr ib u tio n  T ransform ers i n s ta l l e d  up to  Dec • 3 1 s t , 1921:

2300 to  220-110 V o lts
NO. K,•V.A. IHASE TOTAL K.'V

ANGELINA MINE
Top Tram 1 5 1

»» If 1
J t

1
H o ist C ontrol 1 1

20
CLIFFS SHAFT MINE

O ffiee  L im its 1 * 1
»» It 1 15 1

L aborato ry 1 5 1
"A" S h aft H o ist 1 tit 1
ttglt If »t 1 10 1
Coal C rusher 2 Hi) 15 1
Pump House L im its 1 1 1
C rusher House L igh ts 2 (1 ) 2 1
C rushers 3 ( 10) 30 1
L aborato ry  D rie rs 1 10 1

103
HARD ORE & BROWNSTONE

L ight & Power 1 15 1
Li g i t 1 3

4r 1
Light & Power 1 4 1
Shop 1 30 3

5 3 j
HOLMES MINE

Shop Power 3 (10 ) 30 1
Engine House L ig h ts  & Power 1 5 1
Skip H o ist C ontrol 1 10 1
Cage " " 1 10 1
4 th  Level ftunp House Li g i t s 1 2 1
Cage B ell C irc u it 1 3 1
Skip " " 1 i 1
S haft House L ig h ts 1 -S 1
Pump House L ig i ts 1 1
Change House L ig i ts 1 3 1
S haft House L ig i ts 1 1 1

61
LAKE MINE

Engine House L ig i ts 2 (5) 10 1
Underground L ig h ts 1 k 1
Shaft L ig h ts 1 3

--- 4- 1
Hi

SALISBURY MINE
W ater Supply Jftimp
Engine House L ig i ts  & C irc u la tin g

2 (2 ) 4 1

Pump 1 5 1
It If ft It If If 1 2 1

V e n tila tin g  Fan 2 (7%) 15 1
H o ist Control 1 ti? 1
L ig its 1 * 1

34

fwd. 262%

MECHANICAL DEPARTMENT



ELECTRICAL DEPARTMENT (Cont’d.)

D is tr ib u tio n  T ransform ers. (Cont’d)

ATHENS MINE 
C rusher 
Machine Shop
Surface L im its & Lab. Hot P la te s  
Pump House L im its

tt *t «
100 G-.P.M. Pump 
S ignal System 
Engine House L im its

n tt n

MAAS MINE
L igh ts & In je c t io n  Bimp 
Coal Crusher & Shop 
S ignal System 
Top Tram C ontrol 
4 th  Level Pump 
3rd Level Pump House 
B ell S ignal a t  55 Winze 
Cage H o is t C ontrol 
Skip " *'

t t  t t  t t

Rock Tram "
C rusher L igh ting

NEGAUNEE MINE
Shops L i^ i t  & Power

I* t l  »• If

Engine House L ight & Pbwer
t t  t t  t» i t  w

S ig n a l System 
No. 2 S haft
Pump House L ig h ts , e tc .
12 th  Level Pump 
Barn

SOUTH JACKSON CHJSHING PLANT 
Hoist Brake 
Lights

BARNES-HECKER MINE 
Lights
tt

Top Tr am C ontrol 
Skip H o is t C ontrol 
Cage " "
Pump House L im its

LLOYD MINE
L im iting
Cage H o ist C ontrol 
Skip " "

NO,* K.V.A,. PHASE TOTAL K.V.A.
b r t .  fwd. 282£

3 (**) 224- 1
2 d o ) 20 1
3 (10 ) 30 1
1 5 1
1 2 1
1 40 3
1 1 1
1 5 1
1 4 1

129£

3 (10 ) 30 1
2 (1 0 ) 20 1
1 £ 1
1 2 1
3 ( 5) 15 1
2 ( 5) 10 1
1 1 1
1 10 1
1 2 1
1 3 1
1 1 1
1 2 1

96£

1 ?£ 1
2 (1 0 ) 20 1
2 (10 ) 20 1
1 5 1
1 £ 1
3 (10 ) 30 1
3 (?£) 22£ 1
3 { 5) 15 1
1 5 1

125&

1 5 1
1 2 1

7

1 5 1
1 t£ 1
1 i 1
1 10 1
1 10 1
1 1 1

34£

1 3 1
1
1 5

1
1

18

fwd. 693§-

g  ?, 8
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ELECTRICAL DEPARTMENT (Cont'd)

D is tr ib u t io n  T ransform ers. (C ont'd)

b r t .  fwd.
MORRIS MINE

Cage H o is t C on tro l & L ig h ts  
Skip " "
S ignal System L igh ts
Shop & L im its
N orth Lake Pump & L ig h ts

SECTION 6 SHAFT
H o is t C ontrol 
Li  S it in g

ACJSTIN MINE 
L im iting  
Top ®ram

FRANCIS MINE
Cage H o ist C ontrol 
Skip " "
C irc u la tin g  ftunp
L igh ting
Shop
Pump House L igh ting

GWINN MINE
S u b sta tio n  L ig h tin g  
Cage H o is t C ontrol 
Skip " "
Engine House L igh ts 
S haft " "

GARDNER MINE
H o ist C ontrol

MACKINAW MINE
Machine Shop 
H o is t C ontrol 
S ignal System

IRINCETON MINE
Top Tram L ig h ts  
#2 Pump House L im its

IRINCETON CENTRAL POWER PLANT 
Coal C rusher 
Power P lan t L igh ting  
In je c t io n  Pimp 
B o ile r  Room Fan

IRINCETON CENTRAL SHOPS 
Power & L ight

IRINCETON DISTRICT LABORATORY 
Hot P la te s

STEPHENSON MINE 
Rock ®ram

NO. K.V.A. PHASE TOTAL K,

693g-

2 { 5) 10 1
1 7§- 1
1 \ 1
3 (10) 30 1
1 2 | 1

50|-

1 1
2 ( 2 ) 4 1

H i

1 10 1
2 ( io )_ __£0 1

30

1 10 1
1 10 1
2 ( 2 ) 4 1
1 5 1
2 (10) 20 1
1 J,P 1

4 9 i

1 1 1
2 ( 5) 10 1
1 TjT 1
1 10 1
1 l i 1

30

1 10 1
10

2 { 5) 10 1
1 1
1 1 1

1&!

1 3 1
1 2^ 1

3 (?§-) 22g- 1
1 10 1
2 (15) 30 1
2 (10) 20 1

8 2 i

2 (10) 20 1
20

3 (10) 30 1
30

3 (10) 30 1 30

fwd. l , 0 6 l i

MECHANICAL DEPARTMENT



ELECTRICAL DEPARTMENT (Cont'd)

D is tr ib u tio n  T ransform ers. (C ont'd )

G.E. Tram 
L im iting

" & Pump
»t It It

Engine House L igh ts  
H o is t C ontrol 
Top ®ram C ontro ls 
O ffice  Li ^ i t s
M otor-G enerator Set & Pumps 
Pascoe S haft H o ist C ontrol 
#9 S haft -  3rd  & 4 th  Levels 
Power & L ig h ts  on Surface 
W ater Power P lan t L ig h ts  
Screen Mo to r & L im its 
P o rta b le  H oist

AG TRAIN WATER POWER PLANT 
Power P lan t Lig h ts  
O p e ra to r 's  Dwelling L ig h ts  
Power & L ig h ts , Dixon L ocation

" " " Grand Is lan d

CARP RIVER WATER POWER PLANT 
Power & L ight

M tt it
Pump

McCLURE PLANT
Power & L ight

NO. K.V.A. HIASE TOTAL K.V.A.

l , 0 6 l i

2 (15) 30 1
3 ( 2 ) 6 1
1 10 1
1 10 1
1 1
1 25 1
2 ( 1 ) 2 1
1 3 1
3 (? t) 22^ 1
1 7s 1
3 (2 0 ) 60 1
3 (10 ) 30 1
1 i t 1
3 ( 3) 9 1
1 10 1

234

1 1 1
1 2 1
2 ( 5) 10 1
2 ( 5J_ 10 1

23

1 10 1
1 20 1
2 ( 1 ) 2 1

32

2 (10 ) 20 1
20

GRAND TOTAL l ,3 7 0 t  K.V.A.

MECHANICAL DEPARTMENT
5 4 0



ELECTRICAL DEPARTMENT {Cont’d)

Spare Transform ers on hand Dec. 3 1 s t ,  1921:

NO. K.V.A. PHASE

GENERAL STOREHOUSE
G eneral E le c tr ic 1 15 1
P o rt Wayne 1 5 1
W estlnghouse 2 (15) 30 1
A llis-C halm ers (Lake Mine) 1

i
1

General E le c tr ic  ** " 1 1
ft « 2 ( 5) 10 1

S ink ing  Pomp tran sfo rm ers 3 (100) 300 1
General E le c tr ic 5 (15) 75 1

MORRIS-LLOYD MINE
General E le c tr ic 1 15 1

ft It 1 15 1
»» ft 1 15 1
ft ft 1 15 1

GWINN MINE
G eneral E le c tr ic  {sump pump) 2 ( 3) 6 1

REPUBLIC MINE
G eneral E le c tr ic 3 (1 0 ) 30 1

f t ft 1 4 1

GRAND TOTAL

TOTAL K.V.A.

450

60

6

54

550 Z.V.A.

mechanical department
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C O M P A R A T I V E  T A B L E S

C U B I C

TOUS TONS ORE FT. AIR GALLONS
COAL & ROCK CU. FT. PER TOK Of I7ATER

YEAR BURKED HOISTED AIR USED HOISTED PUMPED

• ANGEL INE MIKE

1916 -T— p 772 6 128 112 1 060

1917 — 38 310 23 257 417 607

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

1921 101 23 670 50 150 525 2 118

CLIFFS SHAFT LUKE

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

1921 2 094 67 454 273 648 228 4 057 274 901 402

HOLMES MIKE

1 QT £ 7?q 79 QR1J.•'lu

1917 739

KJ(-* 3 %JJL

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

1921 832 191 147 275 057 000 1 439 38 456 053

MECHANICAL DEPARTMENT



C O M P A R A T I V E  T A B L E S

CUBIC
TONS TONS ORE FT. AIR
COAL & ROCK CU. FT. PER TON

YEAR BURNED HOISTED AIR USED HOISTED

HARD ORE #3 HEATING PLANT

GALLONS 
OP '.7ATER 
'PUMPED

1913 729

1914 810

1915 883

1916 922

1917 1,038

1918 955

1919 970

1920 801

1921 1,014

LAKE LI DTE

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

1921 1 804 36 772 94 270 771 2 563 203 677 901

M E C H A N I C A L  D E P A R T M E N T
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C O M P A R A T I V E  T A B L E S

C U B I C

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 27 150 184 776 200 — 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

1921 157 21 228 43 087 500 7 009 148 802 543

ATHENS MINE

1914 231 7 404 120 048 750 — —

1915 385 21 245 242 196 750 —

1916 419 26 930 2222840 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

1921 515 177 065 359 055 000 2 027 73 114 028

M E C H A N I C A L  D E P A R T M E N T



C O M P A R A T I V E  T A B L E S

CUBIC
TONS TONS ORE FT. AIR GALLONS
COAL & ROCK CU. FT. PER TON OF 7ATER

YEAR BUMED HOISTEDi AIR USED1 HOISTED , PUMPED

NSGAUNEE MINE

1908\ 10 294 300 oo7 210 799 982 696 638 488 540

1909 9 088 316 072 263 322 702 911 623 789 512

1910 7 913 364 111 361 923 373 993 610 209 058

1911 7 805 368 352 599 630 043 1 627 634 100 040

1912 8 003 298 308 825 468 516 2 767 696 210 397

1913 7 647 368 956 741 224 169 2 008 789 153 091
(#2 Shaft)

1914 5 269 337 792 613 144 000 1 798 395 877 353

1915 1 703 404 020 363 342 060 933 —

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 1 279 610 132 854

1921 838 258 967 306 315 000 1 183 597 401 853

MAAS MINE

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 mmmmmm n.mmmi
(3 Months)

1914 6 819 213 423 720 319 949 -  —- 8 336 357

1915 4 325 85 150 486 626 678 — 190 534 750

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

1921 735 211 616 373 275 000 1 764 517 238 661

M E C H A N I C A L  D E P A R T M E N T
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C O M P A R A T I V E  T A B L E S

C U B I C

Tears Tears ore FT. AIR GALLONS
COAL & ROCK CU. FT. PER TON OF WATER

YEAR BUSKED HOISTED AIR USED HOISTED PUMPED

SOUTH JACKSON MINE

1912 381 42 790 I

1913 483 1 940 — — —

1914 n 15 281

T qi a o AA HP AX J X \J

1916 0 0 (No ore tak en n o n t) —

1 QI 7 o AA QQA

1918 9 15 879 13 203 000 931

1919 0 56 840 — — —

1920 162 69 222 30 001 500 434

1921 48 5 051 1 935 000 383

MRNES-HECKER MINE

1918 646 16 330 221 420 000 mm — — —

(8 Months)
1919 603 29 731 ----------------------------------------- ----------------- 5 481 940

(Brom IIo rris-L loyd)
1920 410 62 426 272 817 000 4 370 137 026 242

1921 120 3 712 38 406 000 1 034 585 904 565

• MORRIS-LLOYD MINE (In c lu d in g  Sec. 6 Shaft)

1911 — 88 792 — — —

i cn p 1 ftl AA4-

1 QT A 7PA PHQ AA7

1914 615 242 476 655 199 000 2 701 363 889 057

1915 533 298 816 722 622 750 2 418 322 295 660

1916 1 004 304 849 — — 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

1921 848 234 809 681 918 000 3 067 321 064 176

MECHANICAL DEPARTMENT
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C O M P A R A T I V E  T A B L E S

CUBIC
TONS TONS ORE FT. AIR GALLONS
COAL & ROCK CU. FT. PER TON OF 77ATER

YEAR BURNED HOISTED> AIR USED HOISTED
( PUMPED

AUSTIN MINE

1 GOfi 204. 7AQ

1909 ------- 186 064 181 915 343 985 —-  - — ----

1910 — 69 500 33 411 030 480 —

1911 — 145 360 128 013 967 880

1912 — 121 191 153 118 878 1 263 —

1913 — 67 494 — — —

1914 (Mine id le  e n t i r e  y e a rf

1915 (Mine id le  e n t i r e  y ear)

1Q1 A AQ71 JiO

1917 ------- 54 167 ---- ------ ------ ------- —------- ------

1918 — 759 (Mine flooded  in  January)

1 QT Q 19 212X J J. +)

1920 (Mine id le  e n t i r e  year)

1921 (Mine id le  e n t i r e  y ear)

1916 3 513 15 656

FRANCIS MINE

1917 1 223 21 420 353 070 000 — 66 723 400

1918 796 65 739 565 920 000 — 49 625 600

1919 499 102 651 (291 060 000 45 865 547
(A ir used in F ran c is  & Gwinn Mines)

1920 479 93 548 j420 340 000 ------- 45 855 040
(A ir used in F ran c is  & Gwinn Mines)

1921 344 80 104 258 042 600 ------- 39 415 502

GARDNER & L1ACKIUA7 MINES

1916 (Mine id le  e n t i r e  y ea r)

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

1921 6 mm 43 912 856

5 4 7
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COLIPARATIEE TABLES 
-------------------------------  CUBIC

TONS
COAL

TONS ORE 
& ROCK CU. FT.

FT. AIR
PER TON

GALLONS 
OF WATER

YEAR

1909

1910

BURNED

2 022 

5 116

HOISTED AIR USED 

G’vnm  MINE 

60 638 452 

143 309 920

HOISTED PUMPED

---- ------ -  — -

1911

1912

1913

1914

3 400

1 583 

1 400

2 548

14 376 

95 510

136 216 025 

(Mine id le e n t i r e  year)

-  — - 90 245 720

1915 807 151 474 — — 131 676 720

1916 871 186 839 — — 131 783 700

1917 976 191 080 — 148 022 900

1918 844 177 051 — 168 172 800

1919 1 132 154 002
(A ir supp lied  by F ran c is  Mine)

199 404 200

1920 921 115 497 (A ir su p p lied  by F ran c is  Mine) 165 004 020

1921 386 48 218

PRINCETON MINE

— “—— 111 928 220

1909 3 104 143 620 181 915 352 1 265 144 540 000

1910 2 582 126 047 226 054 113 1 793 138 556 000

1911 570 100 150 171 032 509 1 707 — —

1912 184 22 639 48 083 876 2 123 107 537 270

1913 467 74 297 — — 108 366 555

1914 64 772 — — 99 939 295

1915 87 2 833 — --------c 94 629 250

1916 105 2 636 — 136 569 170

1917 101 734 — — 109 949 035

1918 334 182 760 — — 112 926 605

1919 468 219 230 — 131 496 940

1920 476 184 912 — 129 512 469

1921 275 105 674 _ 111 468 005

r  a

MECHANICAL DEPARTMENT



COMPARATIVE TABLES

YEAR

TONS
COAL

BURNED

TONS ORE
& ROCK CU. FT. 

HOISTED AIR USED

CUBIC 
FT. AIR
PER TON 
HOISTED

GALLONS 
OF WATER 
PUMPED

1909 4 630

PRINCETON CENTRAL POWER PLANT 
(O utput)

606 384 494

1910 6 101 697 710 181

1911 7 493 819 304 399

1912 4 104 661 681 550

1913 2 360

1914 5 900 —

1915 7 092 —

1915 5 322 1 375 169 052

1917 2 121 1 051 739 302

1918 6 279 971 385 234

1919 3 614 1 236 341 627

1920 2 598 1 264 675 500

1921 3 754 839 610 000

PRINCETON PUMPING STATION

1909 598 137 037 480

1910 545 142 284 450

1911 497 153 854 205

1912 569 158 661 990

1913 633 172 438 180

1914 675 184 799 040

1915 794 292 554 240

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

1921 259 309 992 940

MECHANICAL DEPARTMENT
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YEAR

TONS
COAL

BURNED

TONS ORE 
& ROCK 
HOISTED

?<

1911 4 182 239 991

1912 4 856 241 931

1913 3 420 283 146

1914 2 281 238 739

1915 2 220 230 575

1916 1 658 327 395

1917 3 073 256 756

1918 1 560

1919 724 1 662

1920 2 064 205 366

1921 2 163 219 145

1911 1 493 80 976

1912 1 515 116 818

1913

1914

3 305 
(10 Mo.) 
2 151

207 728 
(8 Mo. 
23 221

1915 250 —

1916 2 069 127 373

1917 2 504 300 142

1918 3 097 255 787

1919 2 578 208 449

1920 1 280 263 478

1921 72 89 754

COuPARATIVE TABLES

CU. FT.
AIR USED

STEPHENSON MUTE

384 041 898

460 478 796

1918 3 125 216 428

1919 1 274 71 867

1920 (See Wade) 42 159
(Wade-Helmer)

1921 855 70 578

CUBIC 
FT. AIR 
PER TOE 
HOISTED

1 600 

1 903

GALLONS 
OF WATER 
PUMPED

625 253 183

886 471 232

1 028 287 849

772 327 870

763 638 450

785 501 510 
(11 Months) 
961 713 000

(Mine flooded  in  December 1917)

1 381 633 440 

1 215 685 840

CROSBY HIES

HELKER MINE

MECHANICAL DEPARTMENT
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COMPARATIVE TABLES

TONS TONS OHS 
COAL & HOCK CU. PT.

TEAR , BURNED HOISTED AIR USED

CUBIC 
PT. AIR 
PER TON
HOISTED

GALLONS 
OP WATER 

PULIPED

BOEING

1919 -  —- 2 048

1920 491 34 428

1921 212 26 190

HILL-THUI1BULL

1920 7 670 191 927

1921 333 595

MEADOW MINE

1918 3 087 95 353 53 433 980 560

1919 3 247 101 113 49 352 710 488 —

1920 3 840 77 152 — —

1921 2 319 34 701

WADE MINE

1918 3 820 72 305 --- — -- —

1919 5 516 238 644 —
1920 4 095 200 254 —  .
1921 855 70 578 (See He line r Mine)

REPUBLIC MINE

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

1920 3 972 181 058 1 347 129 000 7 440

1921 1 436 79 761 954 242 000 11 964

SPIES MINE

1918 2 154 124 477 — - —
1919 962 71 000 - —
1920 377 93 519 - —
1921 350 46 878

34 770 380

35 559 650 

35 132 398

MECHANICAL DEPARTMENT



COMPARATIVE TABLES (C ont'd)

N otej-

A ngeline Mine -  Abandoned May 5 1 s t. Underground pump operated  
fo r  O liv e r Iro n  Mining Co. s in ce  June 11th. 
W ater jumped in  1921 not shown because pumpmen 
d id  no t keep a c c u ra te  reco rd .

C l i f f s  S haft Mine -  Shut down May 3 1 s t.

Holmes Mine -  P roduction  c u r ta i le d  May 3 1 s t.

lak e  Mine -  Abandoned May 3 1 s t,  w ith  excep tion  o f underground 
pumps, which have been o p era ted  fo r  O liver Iro n  
Mining Co. s in ce  June 9 th .

S a lisb u ry  Mine -  Shut down March 5 th .

Athens Mine -  Working h a l f  tim e s in ce  May 17th .

Maas Mine M " " " May 3 1 s t.

Hegaunee Mine " " " " May 17 th .

B am es-H ecker Mine -  Mining o p e ra tio n s  suspended March 1 s t .

M orris-L loyd Mine -  Working h a l f  tim e s in ce  May 3 1 s t.  Furn ished  a i r  
to  Barnes-Hecker Mine.

F ran c is  Mine -  Working h a l f  time s in ce  May 3 1 s t.

Gardner-Mackinaw -  Id le  e n t i r e  y e a r .

Gwinn Mine -  Shut down May 3 1 s t.

P rin ce to n  Mine -  " ” August 27tji.

Stephenson Mine -  Working h a l f  tim e s in ce  May 3 1 s t.

Boeing Mine -  Shut down A p ril 30 th .

Crosby Mine -  " " May 7 th .

Meadow Mine -  Shut down June 3 rd . Abandoned e n t i r e ly  Aug. 31st.

Wade-Helmer Mine -  Shut down May 28 th .

R epublic Mine -  Working h a l f  time s in ce  May 3 1 s t.

Spies Mine -  Shut down May 3 1 s t.

MECHANICAL DEPARTMENT
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AMUAL REPORT

OF THE (1921)

SAFETY DEPARTMENT

. The organization of the safety Department was kept intact during 

1921 notwithstanding the depression in the mining industry except to the 

extent that when the curtailment came in June it was necessary to lay off 

many men who were taking the company^ regular annual course in first aid and 

mine rescue training, safety inspection was ccndupted throughout the entire 

year similar as in previous years, it was directed by william conibear, safety 

inspector, with the cooperation of the usual number of safety committees which 

have been utilized since the beginning of this work. j. h . Williams supervised 

the first aid and mine rescue training. As young men and new employees have not 

been available since June 1st, it has been necessary to use older employees, 

who were trained prior to 1921. The time of Miss Elsie Baker, stenographer, is 

divided between the Pension and safety Departments.

in this report for 1921 the work of the Department is outlined under 

the following subjects; fatal, serious and slight accidents; safety inspection; 

general safety measures; first aid and mine rescue training and statistical 

tables.

Fatal Accidents

Six fatalities occurred at the mines last year, in the eleven years

since the beginning of special safety activity there have been 84 fatalities,

the
an average of 7.6 per year,but/fatality rate per 1000 men employed for 1921 is 

higher than the average annual rate since 1911. There were four years when the 

number of men killed was less than six and seven when it was six or more. Ou 

the basis of 300 working days per man there were employed approximately an 

average of 2,309 men last year, which gives a fatality rate of 2.60 per 1000 

employees. The average annual rate of the past eleven years was 2.58.
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Five cf the fatalities were classified preventable accidents by 

the Central safety Committee and one was classified a trade risk but by a 

divided vote, and a recommendation was adopted to prevent a repetition of a 

similar accident. Of the 84 fatalities which the Company sustained from 1911 

to 1921, inclusive, 43, or more than one half cf them, have been regarded as 

preventable accidents by the Central safety committee. The following table 

gives the classification cf all fatalities since 1911.

TABLE I

1. Trade R isk ' 40

II. negligence of company;

Violation of Rules ........ 4
Î Lilure to provide safety Devices4 
improper Method cf Doing work .. 3
Failure to instruct lien .......1
Failure to Provide Tools ...... 1

13

III. negligence cf workmen;

improper Method cf work........ 6
Carelessness..................  5

A. Injured Men; Violation of Rules ........... 4
Failure to Use tools or applian

ces ... 2
Failure to Use safety Devices... 1

improper Method of w o rk........ 8
B. Other Workmen; Violation of Rules ............  3

Carelessness .................  2
__13

84
no fatality of last year was caused because cf inexperience or 

unfamiliarity with their work on the part cf the unfortunate men. Four were 

single and left no dependents and the other two were married, one was sur

vived by a widow and the ether by a widow and five small children.

With respect to causes, one man stepped or slipped into a shaft; 

another was thrown from a cage, falling 800 feet,and a third stepped into a 

shaft pocket, falling only 13 feet but was almost instantly killed. One 

fatality was caused by a slide cf ore in a small stope and another one by the 

firing of a gophar hole. Both cf these were due to lack of forethought on the 

part cf fellow employees. Two occurred at the M&as Mine and one each at the 

Cliffs-Rhaft, Stephenson, spies and Hill-Trumbull mines.
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DESCRIPTION cf FATAL ACCIDENTS

Number One

Oscar Kivinen, a miner, was injured at the Cliffs-Shaft mine, Jan

uary 27th, by being struck on the head by a small piece cf ore which fell from 

the back of a stcpe. He did net regain consciousness and died before he was 

taken to the hospital,

Kivinen and his partner were mining the floor cf a main level, and 

at 25 minutes to 5;00 o ’clock cf the day cf the accident they blasted four 

holes, using fifty sticks cf dynamite. They thought that the heavy blast would 

probably produce large chunks of ore and they returned to block-hole them.

Hhile examining the chunks a small piece of ere fell from the back, a distance 

cf 13 feet, striking Kivinen on the head. The piece of ore was sc small it 

could not be identified, it was classified a trade risk accident.

Number Two

Ben Lubcwlcki, a miner, was caught in a run of ere in a small stcpe 

at the spies mine, March 2nd, which caused his death. This man and his partner 

were mining a strip cf ore that extended from the 3rd level to the 2nd level. 

They had put up a raise in the ore from the lower level and were coning the 

raise upward. At the time cf the accident, ore had been broken 35 feet above 

the 3rd level.

Several days previous to the accident trammers drew off several cars 

cf ere from the raise, by order cf the shift boss. On the day cf the accident, 

the miners asked the bess if any dirt had been taken out cf the raise.

The boss made an examination and when he found the chute was full 

he reported to the miners that no ore had been taken. The miners started to 

drill and the broken ere, upon which they stood, caved, drawing Lnbcwicki and 

partly burying him. He died before his partner and other miners were able to 

remove him. it was classified a preventable accident as the foreman had failed 

properly to instruct the men as to the hazard cf their work.

Number Three

Edward Spencer, a cage rider, was killed at the Maas mine, March 14th, 

by falling from the cage when it was being hoisted from the 4th level to the 3rd
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l e v e l .  He f e l l  tc  th e  hcttcm  c f  the s h a f t ,  a d is ta n c e  c f  200 f e e t .

The Maas mine cage has two decks; th e  lower cne i s  used fo r  tim b e r, 

to o ls  e t c . ,  and the  upper cne fo r  men. On th e  morning c f  the day c f  the  a c c id -  

e n t ,  spencer f i r s t  lowered th e  m iners tc  the d if f e r e n t  le v e ls  and then  went 

tc  the  4 th  le v e l  tc  send up tru c k s .  He p laced  a tru ck  on th e  lower deck, and 

a f t e r  g iv in g  the  s ig n a l tc  h o is t  tc  the 3rd le v e l ,  he g o t on the same deck 

and a lso  f a i le d  tc  throw  th e  lock ing  d ev ice , which has been prov ided  on a l l  

cages to  held  tru ck s  in  a s ta t io n a ry  p o s i t io n .  One end of the tru c k  caught in  

the  sh aft tim ber and gpencer was thrown out o f the  cage, i t  was c l a s s i f i e d  a 

p rev en tab le  a c c id e n t ,  due tc  a v io la t io n  o f ru le s  on the p a r t  of spencer.

Humber Pour

Prank uitto, a surface timber trammer, stepped into the Stephenson 

mine shaft,at the timber tunnel, March 21st, and fell tc the bottom cf the 

shaft, a distance of 800 feet.

^hen the accident occurred the cage was at the cellar cf the shaft 

and the electric light at the tunnel entrance tc shaft was net burning. Uitto 

and his partner had sent down three trucks cf timber and had a fourth truck 

loaded, waiting tc send down. Uitto walked through the tunnel to the cage to 

see if there was an empty truck in it. Hew he fell into the shaft is unknown, 

as the entrance is guarded by a heavy gate and an electric light within ten 

or tweleve feet cf the shaft was burning. The gate was found ajar about two 

feet and it is surmised that he nay have been waiting for the cage, standing 

with the door open and accidently slipped in the shaft, as the place was very 

slippery, due tc a rain and hail storm, which had occurred the previous night.

It was classified a preventable accident, caused by negligence on the part cf 

Uitto because he failed tc use a lantern which had been provided, in case the 

electric lights were out.

Humber Five

Bade Blamisich, an open pit employee, was fatally injured at the Hi 11- 

Trumbull mine, July 22nd, death resulting about one week later, vfaen the accident 

occurred this man and his partner, Hick Skorich, were springing a hole, using 

four buckets cf water for tamping. Blamisich was pouring the water and skorich
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stood ready with the wires and dry cell, as it was necessary to act quickly 

before the water seeped away. $hile Blamisich was pouring the second bucket 

of water, Skorich evidently brought the wires in touch with the battery and 

exploded the charge, skorich could offer no explanation. These men were 

brother-in-laws, it was classified a preventable accident, due to carelessness 

on the part of skorich.

Number six

A lfred  P ranzen , a timberm an, was k i l l e d  a t  the Maas mine, September 

8t h ,  by step p in g  in to  th e  3rd  le v e l pocket and f a l l i n g  13 f e e t .  He v/as lowered 

to  t h i s  le v e l  v/ith th e  f i r s t  cage load  o f men a t  7 :40 A» M» He then  e n te red  

the  pump s ta t io n  to  f i l l  h is  ca rb id e  lamp v /ith  w a te r, A fte r  l ig h t in g  h is  lamp, 

he re tu rn ed  to  th e  sh a f t and s t a r t e d  fo r  the end of th e  d r i f t ,  o p p o site  the 

p o ck e t, to  get a d r in k , and walked d i r e c t ly  in to  th e  p o ck e t, in  s p i te  o f the 

fa c t th a t  he c a r r ie d  a  l ig h te d  lamp in  h i s  hand and e th e r  workmen, who were 

n ea r him , a lso  had l i g h t s ,  i t  i s  s u rp r is in g  th a t  t h i s  a c c id en t was p o s s ib le ,  

e s p e c ia l ly  when he was known to  be very  f a m il ia r  w ith  th e  p la c e . The acc id en t 

was c l a s s i f i e d  p re v en tab le  because i t  is  th e  u su a l p r a c t ic e  to equip pocket 

openings w ith  cab les  o r b a r s ,  thus red u cin g  th e  s iz e  o f the openings and r e 

ducing th e  p ro b a b il i ty  o f workmen f a l l i n g  in to  th e  p o ck e ts . This device had 

been in s ta l le d  but had been taken  cut because th e  e r e ,  being  chunky, caught 

the p e d e s ta ls  o f th e  haulage ca rs  and rip p ed  them o f f .

TABLE I I

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  
e leven  y ea rs  p r io r  to  s a fe ty  v/erk and a ls o  fo r  e lev en  y ea rs  
of s a fe ty  work.

Year F a t a l i t i e s Rate Year F a t a l i t i e s Rate

1900 4 3.38 1911 5 1.89
1901 9 6.83 1912 4 1.71
1902 8 5.38 1913 11 4.12
1903 8 5.15 1914 10 4 .10
1904 4 2.97 1915 5 2.15
1905 12 6.54 1916 8 2.61
1906 10 4.13 1917 6 1.73
1907 17 5.97 1918 13 3.45
1908 6 2.52 1919 11 2.79
1909 13 5.15 1920 5 1 .2 1

1910 20 6 .88 1921 6 £ .6 0
111 4.98 84 2.58

Tons o f ore
mined p e r  f a t a l i t y  176,684 335,813.
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SERIOUS ACCIDENTS

A total of 351 accidents, including fatal, serious and slight, 

were reported for the year, at this time of writing, January 5, 1921, This 

is at the rate of 152 per 1000 employees, which is the lowest rate since 1913, 

when the state compensation Law went into effect in Michigan and since when 

accurate information has been recorded by all mines cf its slight accidents. 

There were 145 serious accidents, or 62 per 1000 enployees. This compares with 

a rate of 54 for 1920, 61 for 1918 and also 1919, and higher rates for the 

ether years since 1913. Both the serious and slight accidents have diversified 

causes, so that it is practically impossible to select a few particular causes 

as responsible for them and to which concentrated effort might be made to re

duce them.

The following list includes the very serious accidents, all of which 

incapcitated the injured men six months or longer.

TABLE H I

Mine Name Date of injury Cause Nature of injury Classificat ion

Angelina Louis Farley Feb. 2nd. Lifting timber
Sprain, resulting 
in spinal tumor. Trade Risk

Athens Edward prideaux t t
Struck head 
against drift. infected wound.

t t

Francis Andrew pelki Jan. 25th Lifting weight Fractured leg. ft

tt

M-Lloyd

Ole Johnson 

John Lehtimaki

t t  tt

July 15th

Contact elec, 
wire
Fall cf ground

'Burnt face 

Fractured leg

t t

t t

t t  ft W. H. Quayle " 21st t t  t t  t t t t  tt preventable

»  t t John Macki " 8th Riding Motor t t  tt t t

Negaunee Samuel Sims Aug. 27th Ban wire in 
hand.

infected wound Trade Risk

Princeton Battista Paris Mar. 17th
meter

Caught by car Fractured foot. t t

tt Matt Melimaki Aug. 21st pall of ground I t  t t t t

Republic Alfred Dower Jan. 21st.
Caught in hoist ,

. brake. punctured elbow Preventable

Stephenson Battista Dell- Feb. 1st Fell off ladder Fractured leg n

angello

" (just wirtanen Feb. 14th Fall of ground H H Trade Risk

*• James possillippo Apr.19th Lifting timber strained back * *

Gwifln Victor salminen liar. 3rd Fall cf ground Bruised leg w "
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