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11. ACCIDENTS 
AND"

PERSONAL
INJURY:

NAME: Tony M arich DATE: Ja n . 3 1 s t,  1928.
CAUSE: Laying t r a c k  to  shovel #28 and was p ick in g  up a le n g th  o f  
r a i l  to  p lac e  i t  in  p o s i t io n  when i t  s lip p e d  and crushed h is  l e f t  
fo o t and a n k le  a g a in s t  a n o th e r  r a i l .
NATURE: B ru ise  m edial su rfa c e  l e f t  fo o t in  reg io n  o f  low er 2 inch 
o f  t i b i a .  Region o f  a  b lu is h  ye llow  d is c o lo ra t io n .
TIME LOST: February  1 s t  to  March 5 th ,  1928.

NAME: E . H. Robinson DATE: Feb. 23rd, 1928.
CAUSE: Robinson wa3 p u t t in g  a s te e l  p la te  l i n e r  in  hopper under
th e  b ig  s c re e n , when the  l i n e r  s lip p e d  and f e l l  on h is  l e f t  fo o t, 
b ru is in g  in s te p .
NATURE: B ru ise  -  in s te p ,  l e f t  f o o t .
TIME LOST: l / 2  S h i f t  Feb. 23rd to  March 5 th , 1928.

NAME: V ic to r  C a rlso n  DATE: Mar. 15 th , 1928.
CAUSE: B ru ised  knee on sm all s to n e . Coyote h o le s  a re  o f  such s iz e
t h a t  a l l  work in  them must be done on the  k n ees. This p a r t i c u la r  
ho le  was wet and w hile  working in  i t  h is  b ru ised  knee became in fe c te d . 
NATURE: Knee sw o llen  H e f t )  due to  re p e a te d  traum a, due to  p o s it io n  
assumed w hile  d ig g in g .
TIME LOST: March 15 th  to  A p ril  4 th ,  1928.

NAME: H arold B isc h o ff  DATS: Mar. 1 7 th , 1928.
CAUSE: B isc h o ff  was u n lo ad in g  a c a r  o f  t i e s ,  when one s lip p e d  and
dropped on h is  l e f t  f o o t ,  b ru is in g  b ig  to e .
NATURE: B ru ise  o f  to e  ( l e f t  fo o t)
TIME LOST: F ive d a y s .

NAME. John C arlso n  DATE: Apr. 28 th , 1928.
CAUSE: A p o in t  o f  rock had been l e f t  l a s t  seaso n . Powder had been
loaded  in to  two c re v ic e s  in  t h i s  rock  fo r  the  purpose o f b reak ing  i t  
down. In  f i r i n g  the  s h o t ,  C arlso n  s ta t io n e d  h im se lf , w ith  h is  
b a t te r y ,  a t  what he c o n sid e red  a s a fe  d is ta n c e  (approx im ate ly  400 
f e e t ) ,  bu t d i r e c t l y  in  l in e  w ith  th e  h o le s . P a r t  o f  the  charge blew 
ou t th rough  th e  opening and a p iec e  o f rock h i t  C arlson .
NATURE: Wound ( la c e r a te d  and con tu sed ) over r ig h t  brow; f r a c tu r e  
o f  e thm oidal p o r t io n  o f  base o f  s k u l l ;  co n tu s io n  o f r ig h t  s id e  o f 
face  and neck .
TIME LOST: A p ril 28 th  to  Septem ber 1 7 th , 1928.

NAME: Loy K olar DATE: May 2 1 s t,  1928.
CAUSE: D uring th e  day Locomotive #17 was moved, ca u sin g  a p re ssu re  
to  form back o f  th e  ’’Johnson B ar". K o la r, no t knowing th a t  th e re  was 
p re s s u re  back o f  b a r , was r e le a s in g  i t  when i t  sp rang  a g a in s t  him, 
s t r i k in g  him a g la n c in g  blow on th e  head.
NATURE: L a c e ra tio n  o f s c a lp  over f r o n ta l  a r e a .  (Mid l i n e ) .
TIMS LOST: May 2 1 s t to  May 2 8 th , 1928.
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11. ACCIDENTS
' AND

PERSONAL
INJURY:

NAME: L e s te r  Hodgson DATE: June 2 0 th ,1928.
CAUSE: Hodgson s lip p e d  on a sample m ixing p la te  and s t r u c t  h is  back 
on emery wheel s ta n d .
NATURE: Wrenched back.
TIMS LOST: June 20th  to  June 2 5 th , 1928.

NAME: John S n a ric h  DATE: S e p t.1 1 th , 1928.
CAUSE: He was in  th e  a c t  o f  c a r ry in g  a le n g th  o f 2" p ipe  o f the  
w ater l i n e ,  when h is  r ig h t  fo o t became wedged between two rocks, 
w renching r ig h t  a n k le .
NATURE: S p ra in  o f  r ig h t  a n k le .
TIME LOST: S e p t. 11 th  to  S e p t. 1 5 th , 1928.

NAME: Mike S k o rich  DATE: S e p t. 2 7 th ,1928.
CAUSE: They were d ism a n tlin g  shovel #26 when one o f th e  jack  arms 
s lip p e d  and dropped on S k o ric h ’ s r ig h t  f o o t ,  c ru sh in g  i t .
NATURE: Redness and sw e llin g  o f  r i g h t  in s te p .  B ru ise  o f  bones, 
no f r a c tu r e .
TIME LOST: l / 2  S h i f t  S e p t. 27 th  to  O ctober 1 6 th , 1928.

NAME: Herman P o lz in  DATS: O ct. 3 1 s t ,1928.
CAUSE: P o lz in  was e n te r in g  th e  p i t  by way o f  the  s ta irw a y . When
he was on th e  th i r d  s te p  from th e  bottom  he tr ip p e d  and f e l l  to  the  
g round , s t r i k in g  h is  l e f t  knee on a ro ck , b ru is in g  th e  knee.
NATURE: B ra ise  o f  l e f t  knee .
TILE LOST: Was l a i d  o f f  th e  n ex t day .

NAME: Geo. Bobovich DATS* Dec. 4 th ,  1928.
CAUSE: They had j u s t  dumped a t r a i n  o f  d i r t  and were r ig h t in g  the 
c a rs  when th e  mechanism on one c a r  re fu se d  to  fu n c t io n . Bobovich 
caugh t ho ld  o f  the  c h a in  lo ck  to  s t a r t  the  mechanism; t h i s  r ig h te d  
th e  c a r  w ith  such a qu ick  movement th a t  i t  caught h is  l e f t  hand under 
th e  c h a in  lo ck  and c rushed  th e  second f in g e r .
NATURE: C rush ing  in ju ry  to  second f in g e r  d i s t a l  pha lange , l e f t  hand. 
TILE LOST: Did no t r e tu r n  to  work. S tr ip p in g  job  sh u t down Dec. 
22nd.

12. NSW CONSTRUCTION
AND PROPOSED 

NEW CONSTRUCTION:

A sm all pumphouse was c o n s tru c te d  to  the  E ast o f  the  approach 
tra c k s  in  th e  v i c i n i t y  o f  the  co a l dock to  cover th e  Layne and 
Bowler deep w ell pump.

HILL-TRUMBULL MINS
ANNUAL RBPORT
YEAR 1928
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12. NEW CONSTRUCTION
AND PROPOSED 

NEW CONSTRUCTION:
(C ontinued)

A r a f t  was c o n s tru c te d  w ith  empty s t e e l  b a r r e ls  and ced ar tim ber 
and p laced  in  th e  H i l l  p i t  bottom . A c e n tr i f u g a l  pump was p laced  on 
th e  r a f t  to  be used  a t  tim es o f  heavy r a i n s .  We were unab le  to  haul 
from th e  H i l l  p i t  bottom  d u rin g  th e  summer o f  1928 on account o f 
f lo o d  c o n d it io n s  and i t  was deemed a d v isa b le  to  pu t permanent pump­
ing f a c i l i t i e s  he re  to  a v o id  d e la y s  on accoun t o f f lo o d in g .

A sm all s h e l t e r  house was c o n s tru c te d  f o r  th e  men working on 
th e  s t r ip p in g  dump. f h i s  s t r u c tu r e  is  p o r ta b le  and we can p ick  i t  
up w ith  the locom otive c ra n e , p la c e  i t  on a f l a t  c a r  and move i t  to  
any p a r t  o f  th e  o p e ra t io n  t h a t  we d e s i r e .

I t  w i l l  be n e c essa ry  to  p r a c t i c a l ly  r e b u ild  the  ra ilw ay  tra c k  
b rid g e  over th e  tow nship  highway n e a r  the  Washing P la n t .  This work 
w i l l  be done d u rin g  th e  e a r ly  sp r in g  o f  1929.

13 . EQUIPMENT AND
PROPOSED
EQUIPMENT:

A new dump plow was re c e iv e d  e a r ly  in  O ctober and used to  
very  good advan tage  in  c o n n ec tio n  w ith  our f a l l  s t r ip p in g .  This 
Jo rd an  s p re a d e r , or plow, is  o f  e s p e c ia l ly  s tro n g  c o n s tru c tio n  and 
was a g re a t  improvement over th e  o ld  equipm ent, which we had ren ted  
from th e  O liv e r  Company, in  p rev io u s  s t r ip p in g  work.

The 1000 G.P.M. Layne & Bowler deep w e ll pump was in s ta l le d  in  
th e  Trumbull p i t  d u rin g  the  fo re  p a r t  o f  December.

Due to  flo o d  c o n d itio n s  in  th e  H ill  p i t  i t  was n ecessa ry  to  in ­
s t a l l  a c e n t r i f u g a l  pump, mounted on a r a f t ,  to  keep th e  w ater below 
the  hau lage  t r a c k s .  The work o f  i n s t a l l i n g  th i s  pomp was done d u r­
ing th e  month o f  Septem ber.

A feed  w a te r h e a te r  was p laced  on the  350-ton  shovel fo r  the  
f a l l  o p e ra t io n s .  The h e a te r  was p re v io u s ly  p laced  on the No. 101 
locom otive f o r  t e s t i n g  p u rp o ses .

14. MAINTENANCE
& REPAIRS:

Follow ing  a two weeks l a y - o f f ,  shop r e p a i r  work was resumed on 
January  3 rd , 1923.

The r e p a i r s  to  Locom otives Nos. 101, 102 and 103, which were 
s t a r t e d  in  J a n u a ry , were com pleted the  fo re  p a r t  o f  March. The 
r e p a i r s  on th e se  locom otives were as fo llo w s:

HILL-TRUMBULL MINE
ANNUAL REPORT
YEAR 1928.
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14. MAINTENANCE 
& REPAIRS 

( C o n tin u ed )

HILL-TRUMBULL MINE
ANNUAL REPORT
YEAH 1928

The v a lv e s  and p is to n s  were f i t t e d  w ith  new r in g s ,  worn p in s  
and bushings in  th e  l in k  and v a lv e  m otion were rep laced  where ne­
c e s s a r y ;  th e  d r iv e r s  were removed and th e  boxes and hub l in e r s  r e ­
p a ir e d ;  badly  worn tan k  wheels were re p la c e d ; th e  f lu e s  removed 
and new t i p s  were lap-w elded  on them as re q u ire d  by the M innesota 
law .

Locomotive No. 17 was tho rough ly  o v erh au led ; th e  d r iv e rs  r e ­
moved, th 9 boxes and hub l i n e r s  re p a ire d  and c ra c k s  in  th e  f i r e  box 
w elded. I t  was a ls o  n e c e ssa ry  to  lap -w eld  th e  f lu e s  on th i s  m achine.

The No. 19 locom otive had new t i p s  welded on th e  f lu e s .  The 
re v o lv in g  shovel No. 19 was tak en  in to  the shop on January  3rd fo r  
o v e rh a u lin g . The r o l l e r s  were removed and re p a ire d  and the se v e ra l 
eng ines were tak en  a p a r t  and worn p a r t s  re p la c e d . This machine was 
tak e n  in to  the  shop a g a in  in  December and was b e ing  c leaned  and r e ­
p a ire d  a t  th e  c lo s e  o f th e  y e a r .  The No. 19 shovel was the one 
which o v e r- tu rn e d  on th e  t r a c k  grade work in  co n n ec tio n  w ith  the 
f a l l  s t r i p p in g .

The 6 0 -to n  M arion sh o v e l, (^ 2 2 ) , was tak e n  in to  the  shops and 
g iv en  a tho rough  o v e rh a u lin g  d u rin g  the  month o f  March.

The d ip p e rs  o f  sh o v e ls  Nos. 22 and 27 were re p a ire d  d u ring  A p r il.

Ten 20-yard  c a rs  were pu t th rough  th e  shops from January  3rd to  
th e  m iddle  o f  M arch. These c a rs  were c lean ed  and g re a se d , the 
b ra s s e s  were re p a ire d  and new sadd le  p la te s  were pu t in .  The a i r  
v a lv e s  and c y lin d e rs  were a ls o  c lean ed  and re p a ire d .

The 12 -yard  c a rs  were g iv en  l i g h t  r e p a i r s  d u rin g  A p r i l .  The 
c o s t  o f  p u t t in g  th i s  equipm ent in  f i r s t - c l a s s  shape i s  p r o h ib i t iv e ,  
a s  they  w i l l  n o t s ta n d  up under heavy se rv ic e  and we can only use 
them to  advan tage on l i g h t  work.

The feed  w a te r pump was i n s t a l l e d  on Locomotive No. 101 d u rin g  
th e  l a t t e r  p a r t  o f  A p r i l .

R epa ir work on th e  eng ines o f  the  350 -ton  shovel were f in is h e d  
d u rin g  Ja n u a ry , th e  work hav ing  been s ta r te d  in  December, 1927. The 
3 5 0 -ton  shovel was e re c te d  and pu t in  shape f o r  o p e ra tio n s  by 
February  23rd .

The Cyclone d r i l l  was g iv en  an o v e rh au lin g  d u rin g  the month o f 
F eb ru ary .

Shovels Nos. 19, 22, 26 and 27 were assem bled d u rin g  the l a t t e r  
p a r t  o f  A p ril and made ready  fo r  ore o p e ra tio n s  by May 1 s t .
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14 . MAINTENANCE 
& REPAIRS: 

(C ontinued)

The 8 - f t .  pan conveyor, which was p r a c t i c a l ly  r e b u i l t  in  the  
shops d u r in g  th e  p a s t y e a r ,  w i l l  be conside red  under th e  s u b je c t  of 
"Washing P la n t R e p a irs " .

Washing P la n t R e p a irs :
D uring th e  months o f  J a n u a ry , February and March the r e p a i r s  a t  

the  ^ash ing  P la n t c o n s is te d  o f  the  fo llo w in g :

The padd le  s h a f ts  o f  the  logs and tu rb o s  were r e p a ire d .

The 8 - f t .  pan conveyor was taken  a p a r t  and th e  pans taken  to 
th e  shops. W earing p la te s  were welded on to  th e  pans and new 
h in g es  were pu t on. This work was s ta r te d  in  January  and completed 
the  l a t t e r  p a r t  o f March.

The head sp ro c k e t o f th e  8 - f t .  pan conveyor was se n t to  the 
shop and th o ro u g h ly  re p a ire d .

The head s h a f ts  of th e  lo g s  and tu rb o s  were thoroughly  re p a ire d  
and th e  b e a rin g s  r e - b a b b i t te d .

New hopper and cu sh io n  boxes were p laced  under the  trommel 
sc re e n  and t h i s  machine was g iven  th e  n e c essa ry  r e p a i r s .

A new c a s t in g  was pu t on the  low er end o f  one o f  the  tu rb o s .
The o ld  one had cracked  and could  n o t be w elded.

The r o l l e r s  upon which th e  trommel sc re e n  rev o lv es  were removed 
and s e n t to  th e  shop fo r  r e - t i r i n g .

The s e t t l i n g  tanks fo r  th e  tu rb o s  were r e p a ire d .

The c h u te s , where the  w earing is  c o n s id e ra b le , were l in e d  w ith  
o ld  p ie c e s  o f  sc rap  r a i l .

Hardwood b locks were p u t in  th e  h inges o f  th e  8 - f t .  pan conveyor 
to  p rev e n t t h e i r  bend ing .

The w ashing p la n t  crew was l a id  o f f  from A p ril 7 th  to  A pril 
23 rd . The w ashing p la n t  was p rep a red  fo r  o p e ra tio n  d u rin g  the l a t t e r  
p a r t  o f  A p ril  and th e  f i r s t  week in  May. A f te r  th e  ore season 
c lo sed  th e  m il l  was c lean ed  ou t and th e  pumps were d isc o n n e c te d .

D uring th e  f i r s t  h a l f  o f O ctober the  crew worked on the head 
sp ro c k e t o f th e  8 - f t .  pan conveyor, s ta r te d  r e p a i r  work on the 
s h a f ts  and b e a rin g s  o f  th e  lo g s  and tu rb o s  and c o n s tru c te d  a road 
around th e  end o f  the  t a i l  t ra c k  t r e s t l e .  The old  t r e s t l e  had to 
be f i l l e d  o r  r e b u i l t  and i t  was co n sid e red  cheaper to  f i l l  i t  as 
we were h a n d lin g  a s t r ip p in g  jo b .

'The l a s t  h a l f  o f O ctober and d u rin g  a l l  o f  November and December, 
the  w ashing p la n t  crew was engaged on the  H olm an-C liffs d ra inage  job 
and th e  Trumbull p i t  pump.
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NO.OF MEN NO.OF MEN
NATIONALITY 1928 1927

E n g lis h , ----------------------------------  11 12
S w e d is h ,----------------------------------  14 13
F i n n i s h , -----------------------------------  8 9
F r e n c h , -------------------------------------  3 3
German, ------------------------------------  10 5
Ju g o -S la v , -------------------------------  17 20
S e r b i a n , -----------------------------------  4 3
I t a l i a n , ------ ----------------------------  3 2
C ro a tia n , ---------------------------------  3 3
I r i s h , -------------------------------------- 14 13
B u lg a ria n , —----------------------------  2 1
D a n e , ----------------------------------------  1 0
N o rw e g ia n ,-------------------------------- 5 2
S co tch , ------------------------------------- 6 3
S l o v e n ia n , -------------------------------- 1 0
A u s t r i a n , ---------------------------------  3 0
W e lc h ,--------------------------------------  1 1
B o h e m ia n ,---------------------------------  1 0
P o l i s h , -------------------------------------   1  1

TOTAL,--------------------------  108 91

19. WASHING PLANT 
OPERATIONS:

The washing p la n t  o p e ra tio n s  were s ta r te d  on May 7 th  and com­
p le te d  on Septem ber 2 6 th .

G eneral o p e ra tin g  c o n d it io n s  were good th roughout the  season , 
no s e r io u s  d e la y s  b e ing  ex p erien ced  and no tro u b le  was occasioned 
by f r o s t  chunks.

Some lea n  o re  was handled  and a la rg e  q u a n ti ty  o f rocky m ater­
i a l  was p u t th ro u g h  th e  m i l l ,  which slowed down the  o p e ra tio n s  a t  
t im e s .

The t a i l i n g s  were d e p o s ite d  in  the North end o f the  b a s in , 
th e  c a p a c i ty  being more th an  s u f f i c i e n t  fo r  th e  s e a so n 's  o p e ra tio n s .

The d ra g l in e  r a is e d  the  dyke around the  South h a l f  o f  the  b a s in  
d u r in g  th e  summer. This work was s ta r te d  on May 26th  and f in is h e d  
on August 1 4 th . There is  s u f f i c i e n t  c a p a c ity  on th i s  s id e  o f the 
b a s in  f o r  our 1929 o p e ra t io n s .

On August 1 5 th , heavy ra in s  washed out a s e c t io n  o f the dyke 
a lo n g  th e  edge o f  P enacia  Lake. The d ra g l in e  was s ta n d in g  n ear 
th e  w ash-out and was c a r r ie d  down the  bank and tip p e d  over. No 
damage was done and th e  machine was p icked  up and f in is h e d  i t ’ s 
work b e fo re  th e  f i r s t  o f  Septem ber. The d ra g l in e  was th en  shipped 
to  H ibbing f o r  d i tc h in g  work.
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19. WASHING PLANT 
OPERATIONS:
( Cont in u e d )

In  1928 -  677,519 tons  o f  wash o re  were t r e a te d  and in  1927 -  
714,390 to n s  were p u t th ro u g h  the  m i l l .  The p ro d u c tio n  o f  Concen­
t r a t e s  in  1928 amounted to  449,346 to n s , which compares w ith  443,000 
to n s  fo r  th e  p rev io u s  y e a r .

The r e j e c t s  from th e  m il l  d u r in g  1928 amounted to  11,408 to n s , 
runn ing  28.35 I ro n , a s  a g a in s t  14,841 to n s  in  1927, averag ing  
25.66 I ro n .

The g ro ss  recovery  d u r in g  th e  y e a r  1928 was 66 .32$ and compares 
w ith  62.01$ fo r  th e  y e a r  1927.

The iro n  u n i t  reco v ery  in  1928 was 87 .77$  as a g a in s t  91.80$ 
f o r  th e  p rev io u s  y e a r .

The a n a ly se s  o f  th e  p ro d u ct from th e  s e v e ra l  m achines fo r  the 
y e a rs  1928 and 1927 were as  fo llo w s :

HILL-TRUMBULL MINE
ANNUAL REPORT
YEAR 1928

Iro n
-1928—

Phos. S i l . I ro n
—1927—

Phos. S i l .
S c reen s-------- 58.79 7552 7*^3 S creens-------- 58.38 7 m 8.90
Logs------------- 59 ,63 .050 7.28 Logs------------- 59.71 .053 7.16
Turbos--------- 55.63 .044 14.48 Turbos--------- 55.85 .047 14.05
Ta i 1 in g s------ 15.18 T a ilin g s ------ 14.54

The a n a ly se s  o f  th e  p la n t  r e j e c t s  fo r  th e  y e a r  1928 were as 
fo llo w s

Tons Iro n
H i l l --------------------------------------  9 ,080  30.60
Trum bull-------------------------------- 2,328 19.59

T otal 1928--------------------------  11,408 28.35
T o ta l 1927-------------------------- 14,841 25.66

The rock removed from th e  p i t  and p laced  on the  dumps du ring  
1928, to g e th e r  w ith  th e  i ro n  a n a ly s e s ,  fo llo w s : -

Tons Iron
H i l l --------------------------------------  36,543 31.34
Trum bull-------------------------------- 230 18.04

T o ta l 1928--------------------------- 36,773 31.26
T o ta l 1927--------------------------- 25,022 31 .84
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The work on th e  pumping la y o u t a t  the  Holm&n-Cliffs Mine was 
s t a r t e d  in  O cto b er, and th e  pumphouse, which was b u i l t  over th e  c o l l a r  
o f  th e  O liv e r  c o n c re te  s h a f t ,  was com pleted on November 3 rd .

The e l e c t r i c i a n s  com pleted t h e i r  work on th e  s u b -s ta t io n  and the  
H ill-T ru m b u ll washing p la n t  crew f in is h e d  i n s t a l l i n g  the  pumps on 
November 1 2 th . The locom otive c rane  and Locomotive No.17 were 
s e n t over from th e  H ill-T ru m b u ll Mine to  a id  in  the  work o f i n s t a l l ­
ing  th e  pumps. These m achines were re tu rn e d  to  M arble on November 
1 1 th .

The Layne & Bowler pump was s t a r t e d  on th e  n ig h t s h i f t  o f  Novem­
b e r  1 2 th , bu t th e  d i tc h  was found inadequate  to  take  c a re  o f  the v o l­
ume o f w ater and th e  banks overflow ed and th e  w ater found i t ’ s way 
back to  the  p i t .  I t  was n e c e ssa ry  to  s top  pumping o p e ra tio n s  u n t i l  
th e  d i tc h  had been tho rough ly  c lean ed  and en la rg ed  in  p la c e s .

Locomotive No. 17, th e  locom otive c rane  and th e  d ra g l in e  were 
3en t over to  T acon ite  from M arble on November 15 th  and were engaged 
from th e n  u n t i l  the  24th  in  co n n ec tio n  w ith  th e  d i tc h  work. Besides 
th e  m achines, w ith  t h e i r  c rew s, a  fo rc e  o f  tw e n ty -e ig h t men were 
engaged in  c le a n in g  ou t th e  pump d isc h a rg e  d i t c h ,  the  work being 
f in is h e d  on November 2 5 th .

In  o rd e r  to  in su re  th e  d ra in a g e  o f w ater a c ro s s  the  f l a t  to  the  
E as t o f th e  p ro p e r ty , a fo rc e  o f  fo u r  men was engaged to  b l a s t  a 
d i tc h  a c ro s s  a  swamp. These men a ls o  b la s te d  a d i tc h  from the p o in t 
where we con tem pla te  d isc h a rg in g  w a te r from our r a f t  pump, to  the 
main d i tc h  E ast o f th e  mine y a rd s .  The r a f t  pump lay o u t w i l l  be 
i n s t a l l e d  d u r in g  th e  month o f Ja n u a ry , and pumping s ta r te d  from th i s  
p o in t .

The Layne & Bowler pump was s t a r t e d  in  th e  s h a f t  on November 27th 
and th e  5 ,5 0 0 -g a llo n s  p e r  m inute which i t  hand led  was tak en  care  o f 
by th e  d isc h a rg e  d i tc h  w ith o u t any d i f f i c u l t y .  The f i r s t  n in e te e n  
hours o f  pumping low ered the  p i t  w a te r  3 " . When th e  Layne & Bowler 
pump s t a r t e d ,  th e  w ater e le v a t io n  in  the  s h a f t  dropped 14 f e e t  and 
exposed th e  fo o t va lve  o f  th e  W orthington s in k e r  and i t  was n ecessary  
to  d rop  t h i s  pump a n o th e r  5 f e e t .  The p re s e n t schedule c a l l s  f o r  
o p e ra tio n  betw een 7:00 P .M ., and 7 :00  A.M., and tw en ty -fo u r hours 
on a l l  h o l id a y s . Our r a t e  p e r  K.W., on t h i s  schedule  o f  pumping is  
4 .0085 , compared w ith  th e  r a t e  o f  4*015 on a 24-hour pumping b a s is .
We were h a n d lin g  in  excess  o f  6,500 G .P .M ., from our s h a f t  pumps 
a t  th e  end o f  th e  y e a r .

The c a p a c i ty  o f th e  r a f t  pump, which w i l l  be i n s t a l l e d  in  the 
N o rth e a s t c o rn e r  o f th e  p i t ,  i s  e s tim a te d  a t  4 ,400  G.P.M. This w ill  
mean th a t  we w i l l  be h a n d lin g  ap p rox im ate ly  10,900 G .P .M ., when a l l  
pumps a re  ru n n in g . We w i l l  c o n tin u e  pumping n ig h ts  and h o lid a y s  a t  
th e  cheaper r a t e ,  so long  as  w eather c o n d itio n s  a re  fav o ra b le  and 
ice  does n o t form so a s  to  b lock  th e  d ra in a g e  d i tc h e s .
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The H ill-T ru m b u ll c a rp e n te r s  s ta r te d  work on th e  pump r a f t  
December 15 th  and had i t  a lm ost com pleted by the  end o f  th e  y e a r .

The w ashing p la n t  crew s ta r t e d  work on th e  d isc h a rg e  l in e  fo r  
th e  r a f t  pump on December 17 th  and com pleted t h e i r  work by th e  end 
o f  th e  m onth.

The e l e c t r i c i a n  and h e lp e rs  were engaged in  c o n s tru c tin g  a 
tra n s m is s io n  l in e  f o r  th e  r a f t  pump d u rin g  the  l a t t e r  p a r t  of 
December.

No lo g  o f th e  pumping in  th e  H olm an-C liffs s h a f t  was kept fo r  
th e  few days th a t  th e  Layne & Bowler pump o p e ra te d  in  November. A 
lo g  showing th e  d ep th  o f  w ater low ered p e r  day and th e  t o ta l  drop 
f o r  th e  month o f  December, i s  a s  fo llo w s : -

Day

Hours Pumping 
Layne & W orthing- 

Bowler to n
W ater

Lowered T o ta l Drop:
1 24 - 5" 14"
2 12 -
3 12
4 12 - 1" 15"
5 12 - 2 ” 17"
6 12 mm 1" 18”
7 12 mm 1 -3 /4 " 1 9 -3 /4 "
8 12 - 1 -1 /4 " 21"

10 12 12 5 ” 26"
11 12 12 2 -1 /4 " 28*”
12 12 12 2 -1 /4 " 30£"
13 12 12 2 -1 /4 " 3 2 -3 /4 "
14 12 - 2 - l / 4 " 35"
15 12 - 1 -1 /4 " 36*"
16 24 i -

17 12 4 -1 /4 " 4 1 t"
18 12 10 2 -1 /4 " 4 3 -3 /4 "
19 12 2" 4 5 -3 /4 "
20 12 1 2" 4 7 -3 /4 "
21 12 - 1 -1 /2 "
22 12 1 1 -1 /2 " 5 0 -3 /4 "
23 24 -

24 12 1 6 -1 /2 " 5 7 -1 /4 "
25 24 -

26 12 - 5 -1 /2 " 6 2 -3 /4 "
27 12 - I - 1 / 2 "
28 12 - 1 -1 /2 "
29 12 - 1 -1 /2 " 67"
30 24 1 9 - 3 / 4

31 12 12 7" 74"

There a p p a re n tly  was a b lockage in  th e  d ra in a g e  d r i f t  le a d in g  out 
from th e  bottom  o f th e  s h a f t  to  the  p i t .  The Layne & Bowler pump would 
low er th e  w a te r beyond th e  reach  o f  th e  W orthington u n t i l  December 
3 0 th , when th e  dam in  the  d r i f t ,  i n t e r f e r r i n g  w ith  th e  f re e  flow o f 
w a te r , m ust have g iv en  away, a s  th e  W orthington pump has been a b le  to
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o p e ra te  more or l e s s  s te a d i ly  s in c e  th a t  time
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2 2 . REPORT CF THE GEOLOGIST FOR TIE YEAR ENDING DEGEMBER 51. 1928.

A. STAFF.

The s t a f f  o f  th e  G e o lo g ica l D epartm ent f a r  th e  y e a r  1928 i s  shown in  Table I 
be low . The p e rso n n e l has rem ained th e  same th ro u g h o u t the  y e a r:

TABLE I .

NAME. OCCUPATION. DURATION OP DAYS 
PLOYMSNT IN 1928. SICKNESS

LOST.
. VACATION

% OP WORKING 
. DAYS WORKED

E .L . Derby, J r . , C h ief G e o lo g is t , E n tire y e a r  0 16 94.1
A .H .T illso n , A s s is ta n t  G e o lo g is t , ” '• 2 12 94.8
E . A. A lle n , A s s i s ta n t ,  t e s t i n g

diamond d r i l l  h o le s ,
c o l l e c t i n g  & l a b e l -
in g  sam ples, e t c .  " " 0 10 96.3

Gustav A fuhs, D raftsm an, " ’* 4 2£ 97.6

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

TABLE I I .

T o ta l  days o f e ig h t  hours w orked, -  
Sundays, - - - - - - - - -
P u ll  days r e s u l t i n g  from S a tu rd ay  a f te rn o o n s , 
H o lid a y s , -  - -  - - - - - -
M emorial to  M r. Duncan, - - - - - -
M em orial to  M r. Mason, - - - - - -

272 d a y s . 
53 '•
26 "
14 "

W da7 .
i- "

T o ta l ,  366 dqys.

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  o f  th e  G e o lo g ic a l Departm ent d u r in g  the p a s t  f iv e  y e a rs :

TABLE I I I .

X YEAH. AVERAGE NIMBER
OP MEN.

1924 3.58
1925 4 .00
1926 4 .00
1927 4.00
1928 4 .0 0

GEOLOGICAL DEPARTMENT
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B. DIVI3I0IT OF 7/0RK AMONG THE MEMBERS OF TIG DEPARTMENT:

5 .  L. Derby. J r .  I co n tin u ed  to  have charge o f  th e  G eolog ical Departm ent 
as C h ie f G e o lo g is t .  A la rg e  p a r t  o f  my tim e , as in  th e  p a s t ,  was ta k e n  up w ith  
th e  g e n e ra l  o v e rs ig h t and s u p e rv is io n  o f  the  work o f  th e  D epartm ent. T his has 
in c lu d e d , b e s id e s  th e  u s u a l  ro u tin e  o f f ic e  w ork, su rfa c e  d r i l l i n g  e x p lo ra tio n s  
on th e  P arks O ption , N orth  o f  th e  M esabi Range in  M inneso ta; underground d r i l l ­
in g  in  the  C l i f f s  S h a f t ,  Holmes and V i r g i l  M ines; and g e o lo g ic a l surveys in  the  
A thens, C l i f f s  S h a f t ,  Gardner-M ackinaw, Holmes, M aas, M orris-L loyd , Negaunee, 
R epub lic  and V i r g i l  M ines. I p e rs o n a l ly  made fre q u e n t underground g e o lo g ic a l 
su rveys o f  the  new developm ent work in  the  v a rio u s  m ines, e s p e c ia l ly  in  the 
V i r g i l  M ine.

My tim e , n o t taken  up w ith  th ese  d u t ie s ,  was sp e n t c h ie f ly  as fo llo w s :

D uring the  f i r s t  p a r t  o f  Jan u ary  and on ny wgy home from a tte n d in g  the  For­
t i e t h  Annual C onference o f th e  G eo log ica l S o c ie ty  of America and th e  S o c ie ty  of 
Economic G e o lo g is ts  h e ld  a t  th e  W estern  R eserve U n iv e rs i ty  and Case School o f 
A pplied  S c ience  i n  C leveland  d u rin g  the l a s t  o f  December, I went to  L ansing and 
went over w ith  M r. F . G, P a rd ee , S ta te  A p p ra ise r  o f M ines, a l l  th e  re c e n t geolo­
g ic a l  in fo rm a tio n  th a t  th e  S ta te  G e o lo g ic a l Surv^r h a s  c o v e rin g  I ro n  County.
T h is in fo rm a tio n .w as  o b ta in e d  p r in c ip a l ly  to  a s s i s t  me in  th e  p re p a ra tio n  o f a 
g e o lo g ic a l  r e p o r t  on th e  M ichigan M inera l Land Company's p ro p e r ty .  On th i s  t r i p ,
I a ls o  c o n fe rre d  w ith  M r. George P .  McCallum, P re s id e n t  o f th e  D. M. & M. Land 
Company, D e t r o i t ,  f u r th e r  in  co nnection  w ith  th e  in fo rm a tio n  fo r  t h i s  r e p o r t .
On ny way th rough  C hicago , I a tte n d e d  a c o n fe ren ce  w ith  M essrs. S . L . M ather,
E . C . Congdon and Harvey A. G arver i n  c o n n e c tio n  w ith  our Holman-Brown o p e ra t io n . 
Towards th e  l a s t  o f J a n u a ry , I spen t two days in  M in n eap o lis , where in  company 
w ith  M r. 3 a rb e r  and M r. C. J .  O 'C onnell, I  c o n fe r re d  w ith  th e  fee  owners o f the  
Joan  No.3 p ro p e r ty  on th e  Cuynna Range, w hich we com pleted e x p lo r in g  in  December 
1927. As a r e s u l t  of t h i s  c o n fe re n c e , we l a t e r  purchased  th e  fe e  o f  a 23/24 
i n t e r e s t  in  t h i s  p r o p e r ty .

In  F eb ru ary , I cotapleted  a d e ta i le d  g e o lo g ic a l  r e p o r t  o f  I ro n  County, w ith  
p a r t i c u l a r  re fe re n c e  to  the  h o ld in g s  o f  the  M ichigan M inera l Land Company. In  
t h i s  c o n n e c tio n , I  spen t one day a t  Sidnaw i n  c o n fe ren ce  w ith  M r. P r i c k e t t .  I 
a ls o  had a con ference  in  my o f f ic e  w ith  M essrs. Pardee and Osgood o f  th e  M ichigan 
G e o lo g ic a l Survey , go ing  over the  geology o f  s e v e ra l  o f  our mines i n  connection  
w ith  t h e i r  v a lu a t io n  o f th e se  p r o p e r t i e s .  In  p a r t i c u l a r ,  I d isc u sse d  i n  d e ta i l  
w ith  M r. Pardee th e  V i r g i l  Mine and made a t r i p  underground w ith  him a t  t h i s  
p r o p e r ty .  I m ight say  r ig h t  h e re  th a t  I  b e lie v e  h i s  co n c ep tio n  o f  th e  geology 
o f t h i s  p ro p e r ty  i s  now q u i te  d i f f e r e n t  th a n  b e fo re  he p a id  t h i s  v i s i t  to  u s and 
in  a way th a t  w i l l  be an advan tage to  u s .  I a lso  w ent over the  d r i l l i n g  which 
we had done a t  th e  new T ild e n  s i l i c e o u s  ore p ro p e r ty  w ith  Mr. P a rdee .

In  M arch, I sp en t two days i n  Chicago i n  co n fe ren ce  w ith  M essrs. S . L . M ather, 
G. R . Jack so n , F . H. Berg and VI. S . P r i c k e t t ,  p r in c ip a l ly  on M ichigan M ineral Land 
Company m a t te r s .  I a lso  c a l le d  on M r. R a n d a ll, o f  th e  In la n d  S t e e l  Company, w ith  
th e  o b je c t  o f i n t e r e s t i n g  h is  company in  the pu rchase  o f a l l  o r a p a r t  o f the  
M ichigan M inera l Land Company's h o ld in g s . T h is f i n a l l y  r e s u l te d  i n  th e  purchase 
by th e  In la n d  S te e l  Company o f  M r. P r i c k e t t 's  h a l f  i n t e r e s t  i n  t h i s  p ro p e r ty .  I 
a ls o  p rep a re d  s e v e r a l  c h a p te rs  on the  geology and v a r io u s  phases o f  the  M ichigan 
M inera l Land Company's p ro p e r ty  a t  the re q u e s t  o f M r. P r ic k B tt ,  v h io h  he used in  
h is  p ro sp e c tu s  to  a t t r a c t  p o s s ib le  p u rc h a se rs  o f  the p ro p e r ty .
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In  A p r i l ,  M essrs . P in g e r , P au l and M alo it o f the New J e rs e y  Zinc Company, came 
h e re  to  s tudy  the v a r io u s  types  o f caving  methods b e in g  used in  our m ines and a lso  
s c ra p e r  o p e ra t io n s .  M r. P in g e r  was fo rm e rly  A s s is ta n t  G eo lo g is t i n  t h i s  Department 
bu t i s  now G e o lo g is t fo r  the  Hew J e rs e y  Zinc Company. M r. Paul has charge  o f a l l  
the  m ines o f the  New J e rs e y  Zinc Company w ith  o f f ic e s  in  New York and Mr. M alo it 
i s  S u p e rin te n d en t o f th e  E ag le  Mine in  C olorado , where the problem  of m ining method 
i s  p e r t in e n t  a t  t h i s  t im e . I c o n fe rre d  w ith  them and p ro v id ed  tham w ith  th e  in f o r ­
m ation  th ey  d e s i r e d ,  I made up some d e p le t io n  f ig u re s  f o r  th e  v a lu a t io n  o f  th e  
Ogden Mine fo r  M r, G effin e  and p rep a red  a r e p o r t  on th e  Kloman Mine a t  R epublic  in  
co n n ec tio n  w ith  th e  R epub lic  Mine i t s e l f .  I  w ro te  a s p e c ia l  r e p o r t  on Canadian 
land  o f f e r  No.1699, w hich came to us from our C leveland  o f f i c e ,  covering  the 
Von H i l le  E s ta te  s i tu a te d  about fo r ty  m ile s  N orthw est o f  P o r t A rth u r. This wa3 
re p re s e n te d  to  c o n ta in  a v e ry  la rg e  tonnage o f  c o n c e n tra ta b le  m agnetite  o re .

In  May, I sp en t abou t two weeks d u rin g  th e  m iddle of the  month in  M innesota.
In  p a s s in g  th rough  D ulu th , I c o n fe r re d  w ith  Dr. W illiam  Palm er r e l a t i v e  to  h is  
o f f e r  o f  500 a c re s  o f m in e ra l in  S e c tio n s  7, 8 and 18 , 52-14, S t .  Louis County, 
M inneso ta . T his i s  abou t f i f t e e n  m ile s  N orth of D u lu th , in  the  Gabbro D i s t r i c t ,  
where ore was re p o r te d  to  have bean d isc o v e re d  i n  th e  bottom  o f a w e ll  same years  
ag o . I sp en t one day a t  the  E xperim ental S ta t io n  o f  th e  U n iv e rs i ty  of M innesota 
in  M in n e a p o lis , The r e s t  o f ny tim e was sp en t on the Mesabi Range w ith  headquar­
t e r s  a t  our N ibbing o f f i c e .  I d i re c te d  th e  sa n p lip g  o f th e  o re  banks in  the  
Brown N o .l p i t ;  a ls o  th e  s in k in g  of f i f t e e n  t e s t  p i t s  from which sam ples were tak en . 
These sam ples were t e s t e d  fo r  t h e i r  w a s h a b il i ty ,  and p a r t i c u l a r l y  to  determ ine the 
ad v an tag e , i f  an y , o f secondary  o r f in e  c ru s h in g .

In  Ju n e , I sp en t one day in  th e  f i e l d  in  th e  v i c i n i t y  o f  Sand P o in t on the  
E a s t shore  o f  Muni s in g  Bay, d i r e c t l y  a c ro s s  from Grand I s la n d , exam ining th e  sand­
sto n e  c l i f f s  th a t  occur t h e r e .  T h is  work was done a t  the re q u e s t  o f  M r. Bush,
Land A gent, and I in c o rp o ra te d  i t  i n  a s p e c ia l  r e p o r t .  M r. C. J .  d u l l e r ,  G eo log ist 
f o r  the  O liv e r  I ro n  M ining Company w ith  h e a d q u a r te rs  in  D u lu th , c o n fe rre d  w ith  me 
a t  my o f f ic e  on g e o lo g ic a l  m a tte rs  p e r ta in in g  to  th e  S e c tio n  16 Mine and th e i r  
r e l a t i o n  to  th e  Holmes M in9. He l a t e r  went underground a t  the  l a t t e r  p ro p erty  
i n  company w ith  M r. M i l l e r ,  o f  our E n g in e e rin g  D epartm ent. I spen t about two 
weeks in  K ibbing and M arb le , M innesota, com pleting  th e  t e s t s  v h ich  were s ta r te d  
d u r in g  May on ore sam ples taken  from  th e  banks o f th e  Brown N o .l p i t .  These 
t e s t s  c o n s is te d  o f hand w ashing  and secondary  c ru s h in g  in  o rd er to  guide us in  
d e s ig n in g  the  new w ashing p la n t  to  t r e a t  th e  Holman-Brown o re s . I worked up 
th ese  r e s u l t s  and embodied them in  a sp e c ia l  r e p o r t ,  v h ich  I p rep ared  a t  N ibb ing .
In  a d d i t io n  to  t h i s ,  I sp en t s e v e ra l  days w ith  Mr. B o lth o u se , S u p e rin ten d en t o f 
our K ill-T ru q ib u ll M ine, la y in g  out p la n s  fo r  th e  f i r s t  y e a r 's  o p e ra tio n  o f th e  
Holman-3rown p i t .  T his in v o lv e d  a v e ry  c a r e f u l  s tucfy- s in c e  p rev io u s  to  t h i s  
o p e ra t io n  enough s t r ip p in g  must be done to  p rov ide  over 700,000 cu , y d s . of 
s u rfa c e  m a te r ia l  fo r  s f i l l  to  c a rry  the tra c k s  in to  the w a g in g  p la n t ;  a lso  
c o n s id e ra b le  ta c o n ite  must bo removed from th e  s o -c a l le d  T ac o n ite  I s la n d  in  the  
p i t  to  make a v a i la b le  enough h ig h  grade w ashing ore to  sw eeten the  le a n e r  wash 
ore as i t  i s  m ined.

In  J u ly ,  I a s s i s t e d  M r. Eaton in  p re p a r in g  f ig u r e s  f o r  h i s  re p o r t  o f  J u ly  
9 th  on th e  v a lu a t io n  o f  th e  Holmes M ine. I h e ld  a co n fe ren ce  in  my o f f i c e  on 
J u ly  7 th  v /ith  M essrs . R a n d a ll, o f  th e  In la n d  S te e l Company, and P r ic k e t t ,  o f  the 
M ichigan M inera l Land Company, r e l a t i v e  to  i n te r e s t i n g  th e  In land  Company in  the 
pu rchase  o f  Mr, P r i c k e t t 's  h a l f  i n t e r e s t  i n  the  Michigan M inera l Land Company,
This r e s u l te d  in  Mr. R an d a ll g iv in g  M r. P r ic k e t t  a check fo r  ylOO.OO f o r  a 30 day 
o p tio n  to  pu rchase  h i s  h o ld in g s . A3 p re v io u s ly  m entioned in  th i s  r e p o r t ,  t h i s  
purchase was made by the  In la n d  Company. I a ls o  p rep a re d  some f ig u r e s  fo r  Mr. 
G effine  on th e  v a lu a t io n  o f  th e  C l i f f s  S h a f t Mine f o r  d e p le tio n  p u rp o se s . These 
were l a t e r  su b m itted  to  the  Income Tax U n it o f  th e  T reasu ry  Department a t  Wash­
in g to n  in  our a tte m p t to  have them re v a lu e  t h i s  p ro p e r ty .
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In  A ugust, I com piled a q u a n ti ty  o f  in fo rm atio n  used by H r. Beldon in  the  
p ro se c u tio n  o f the  c o u rt  p roceed ings r e l a t i v e  to  th e  v a c a tio n  o f  th e  s t r e e t s  and 
a l l e y s  in  th e  Race Course p ro p e r ty  and M aas, L o n s to rf  & M itc h e ll  A d d itio n , b o th  
a t  Negaunee. I  sp en t te n  days on a t r i p  to  Duluth and P o rt A r th u r , Canada. At 
D u lu th , I in te rv ie w e d  th9 R epub lic  I ro n  & S te e l  Company o f f i c i a l s  r e l a t i v e  to  a 
proposed  j o in t  o p e ra tio n  o f th e  V i r g i l  and Sherwood p ro p e r t ie s  a t  I ro n  R iv e r . 
7,“h i l e  a t  P o r t  A r th u r, I spen t th re e  days exam ining i r o n  lands on th e  Matawin I ro n  
Range lo c a te d  from 25 to  50 m iles N orthw est o f  th e  c i t y ,  M r. J .  3 .  M arks, an old  
tim e p ro sp e c to r  r e s id in g  in  P o r t  A rth u r and a t  one tim e anployed by th i s  Company, 
accom panied me on t h i s  ex a m in a tio n . The t e r r i t o r y  covered  in c lu d ed  the  s o -c a lle d  
Von H i l l s  B s ta te ,  m entioned as h av in g  been o f fe re d  to  us in  A p r i l .  I p rep ared  a 
s p e c ia l  r e p o r t  c o v e rin g  a l l  o f  th ese  e x a m in a tio n s .

In  Septem ber, I spen t most o f  th e  tim e on a v a c a tio n  in  New 3ngland b u t on 
my r e tu r n  I spen t one day a t  our C leveland  o f f ic e  go ing  over w ith  Mr. G effine a 
number o f m a tte rs  p e r ta in in g  to  th e  G eo log ica l D epartm ent, and p a r t i c u l a r ly  the  
f ig u r e s  I hod been p re p a r in g  on th e  r e v a lu a tio n  o f th e  C l i f f s  S h a f t Mine fo r  de­
p l e t i o n  p u rp o se s .

In  O ctober, I  sp e n t two weeks in  M innesota w ith  h e a d q u a r te rs  a t  our H ibbing 
o f f i c e .  I went in to  th e  f i e l d  on th e  Park3 O ption, abou t 12 m iles  N orthw est o f 
Nashwauk, and l a i d  ou t th e  f i r s t  d r i l l i n g  vhi ch we d id  on t h i s  la n d . I went to  
M inneapo lis in  company w ith  M r. P arks and had Mr. W aSiburn, owner of th e  m ineral 
i n  m ost o f  the  land  to  be ex p lo red  on t h i s  o p t io n , p la c e  in  escrow in  the  Minnea­
p o l i s  N a tio n a l Bank th e  deeds from h im s e lf  to  M r. P ark s covered  by th e  op tion  
c o n t r a c t .  V/hile i n  M in n eap o lis , I in te rv ie w  P ro fe s s o r  Lambert and h i s  a s s i s t a n t ,  
M r. H e i l ig ,  E ng ineers  fo r  the  M innesota S ta te  Tax Commission, i n  regard  to  the 
new e s tim a te  vdiich they  had made on th e  H i l l  Mine, more than  doub ling  th e  tonnage 
we re p o r te d  to  them . T h is r e s u l te d  l a t e r  in  a f i e l d  exam ina tion  o f  th e  H i l l  p i t  
by th e se  two men and a re e s t im a te  o f  th e  p ro p e r ly .  I a lso  went to  D uluth  w hile  
on t h i s  t r i p  and went o v e r the  d r i l l i n g  and much o th e r  d a ta  p e r ta in in g  to the 
Sherwood, Aronson and M inck ler p r o p e r t ie s  w ith  Mr. E . W, R . B utcher, C h ief Eng­
in e e r  f o r  the R epublic  Iro n  & S te e l  Company, and a lso  got a l l  h is  f ig u re s  of 
tonnage and advance e x p e n d itu re s  on th e s e  p r o p e r t ie s .  T h is was done in  connec­
t io n  w ith  a p r e p o s i t io n  e n te r ta in e d  by M r. S . L . M ather th a t  we m ight be a b le  to  
s m p s x s t s  o p e ra te  one o r more o f  th e se  p r o p e r t ie s  in  co n junc ti on w ith  our V irg il  
M ine. M r. M u lle r , G e o lo g is t f o r  th e  O liv e r  I ra n  M ining Company, a g a in  came to  
my o f f ic e  and d isc u sse d  w ith  me th e  geology o f  th e  S e c tio n  16 and Holmes Mines 
and th e  r e l a t i o n  o f one to  the  o th e r .  He adv ised  me th a t he had recommended a 
campaign o f  underground d r i l l i n g  in  th e  form er p ro p erty  from the bottom  l e v e l .
One o r  two o f  th e  h o le s , a t  l e a s t ,  w i l l  be d r i l l e d  j u s t  South  and c lo se  to our 
Holmes Mine boundary . He h as  prom ised to g ive me t h i s  in fo rm atio n  in  r e tu r n  
fo r  th e  a s s is ta n c e  th a t  I have g iv en  him i n  c o r r e la t in g  th e  geology o f th a t  
l o c a l i t y .  T his in fo rm a tio n  w i l l  l i k e l y  be q u i te  u s e fu l  to  us in  rounding  out 
our knowledge o f the  s t r u c tu r e  o f  th e  bo ttom  le v e l  a t  the  Holmes M ine. I § lso  
spen t one day a t  I ro n  R iv e r  w itn e s s in g  th e  dem onstra tion  by th e  R adiore  Company 
o f  t h e i r  ra d io  a p p a ra tu s  f o r  d e te rm in in g  the  g e o lo g ic a l  s t r u c tu r e  in  rock fo r ­
m a tio n s . I t  a c ts  on th e  p r in c ip a l  o f  in d u c tio n  in  e l e c t r i c a l  co n d u c to rs , vfoich 
in  th e  case  o f  th e  I ro n  R iver D i s t r i c t ,  a re  the  g ra p h ite  p y r i t i c  seams in  the  
b la c k  s l a t e  fo o tw a l l .  I b e lie v e  t h i s  is  th e  m ost p r a c t i c a l  o f th e  new s o -c a l le d  
g e o p h y s ic a l methods in  e x p lo r in g  the  i ro n  d i s t r i c t  o f  Lake S u p e rio r; in  f a c t ,  
t h i s  f i e l d  i s  n o t adap ted  to  any o f th ese  new methods ex c ep t i n  very  l im ite d  
a r e a s .

In  November, and in  co n ju n c tio n  w ith  M r. Meyers, I p rep a re d  a r e p o r t  on 
th e  f e a s i b i l i t y  o f the  j o in t  o p e ra tio n  o f  our V ir g i l  Mine and th e  Sherwood lea se  
h e ld  by th e  R epub lic  I ro n  & S te e l Company. Thi3 invo lved , among o th e r  th in g s , 
the  p re p a ra t io n  o f  a new e s tim a te  o f o re  on th e  V ir g i l  p ro p e r ty , tf i ic h  I made.
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I wont to  M innesota and v i s i t e d  th e  d r i l l i n g  which we were do ing  on th e  Parks 
O p tio n . I a ls o  went over the  f ig u re s  of a new e s tim a te  w hich was b e in g  p re ­
p ared  o f the  H i l l  Mine to  be subm itted  t o  the Tax Commission in  our p e t i t i o n  
fo r  a r e v a lu a t io n  o f  t h i s  p r o p e r ty .  At Ishpem ing, I spent some tim e p re p a r in g  
f ig u re s  fo r  d e p le t io n  p u rposes  on th e  A thens, C l i f f s  S h a f t,  Maas, M orris-L loyd  
and Negaunee Mines in  a n t i c ip a t io n  o f  a t r i p  to  W ashington w ith M r. G effin e  in  
December to  go over th e  s u b je c t  o f r e v a lu a t io n  o f  th ese  p r o p e r t ie s  w ith  the  
governm ent E n g in e e rs .

In  ffiecomber, I spen t th re e  days a t  ou r C leveland  o f f i c e  i n  conference w ith  
M r. G effin e  and c o n tin u in g  the  p re p a ra ti  on o f  o u r e s tim a te s  f o r  the  r e v a lu a tio n  
o f th e  p r o p e r t ie s  m entioned above w ith  the Government e n g in ee rs  a t  W ashington. 
M essrs . S a d le r ,  J a y n e s , G effine  and I th e n  w ent to  W ashington wbere Mr. G effine  
and I c o n fe rre d  w ith  th e  Government E ngineers and s ta r te d  p roceed ings which we 
t r u s t  w i l l  r e s u l t  in  the  re v a lu a tio n  o f a t  l e a s t  th e  C lif f s  S h a f t Mine, and 
p o s s ib ly  th e  o th e rs  m entioned , to  ou r a d v an tag e . On my r e tu r n  from W ashington,
I sp en t one day i n  M inneapo lis  a t t a a d in g  a m eeting  o f th e  M innesota S e c tio n  o f 
th e  American I n s t i t u t e  o f  M ining & M e ta l lu rg ic a l  E ng ineers  a t  the Experim ental 
S ta t io n  o f  the  U n iv e rs i ty  o f  M innesota and then  w ent to  H ibbing  and v i s i t e d  the 
P arks e x p lo r a t io n .  I s topped  a l l  d r i l l i n g  a t  t h i s  p ro p e r ty  and a d v ised  g iv in g  
up th e  o p tio n  on account o f the  n e g a tiv e  r e s u l t s  o b ta in e d . I p rep a red  a re p o r t  
on th e  M ichigan M ineral Land Company's h o ld in g s , s e t t i n g  fo r th  th e  lands which 
appeared  to  have no p o s s ib le  v a lue  fo r  i ro n  o re . T h is  i n  p a r t i c u l a r  i s  in  
co n n ec tio n  w ith  the payment o f  tax e s  on th ese  la n d s . L ate  i n  th e  month, I spent 
a day a t  Ironw ood, M ichigan, g a th e r in g  in fo rm a tio n  r e l a t i v e  to th e  p h y s ic a l  con­
d i t io n s  o f  th e  v a r io u s  Gogebic Range mines and p re p a re d  a sp e c ia l  r e p o r t  cover­
in g  t h i s  s u b je c t .

A. H. T i l l s o n .  M r. T i l l s o n  co n tin u e d  as A s s is t  a i t  G eo lo g is t th roughout the 
y e a r .  He made r e g u la r  underground g e o lo g ic a l surveys in  th e  C l i f f s  S h a f t ,  Holmes 
and M orris-L loyd  Mines and in  th e  R epublic  Mine b e fo re  i t  was abandoned. He a ls o  
made o c c a s io n a l g e o lo g ic a l su rveys i n  th e  Gardner-M ackinaw, Maas and Negaunee 
M ines. He p o s te d  a l l  o f  th e se  su rv q /s  on th e  g e o lo g ic a l maps and c ro s s -3 e c tio n s  
o f the  v a r io u s  p r o p e r t ie s  and p e r io d ic a l ly  p o s te d  th e  c u rre n t  e x te n s io n s  on the 
g e o lo g ic a l  maps and c ro s s - s e c t io n 3  of the A thens and V ir g i l  M ines. D uring the 
l a s t  o f h i s  work f o r  th e  Company as D i s t r i c t  E ng ineer in  the Gwinn D i s t r i c t ,  he 
commenced the e n g in e e r in g  work fo r  the  developm ent of the w a te r power a t  the 
C a ta ra c t  on the  Escanaba R iv e r .  B ecaise  o f  t h i s ,  he spen t some time th e  e a r ly  
p a r t  o f  th e  y e a r  c o n tin u in g  th i s  work a t  th e  C a ta ra c t u n t i l  i t  was f i n a l ly  taken 
over by th e  E n g in eerin g  D epartm ent. He a lso  a s s i s t e d  th e  e n g in e e rs  in  ta k in g  
over th e  e n g in e e r in g  work a t  th e  Gardner-M ackinaw Mine when th i s  p ro p erty  was 
reopened e a r ly  i n  th e  y e a r  and made an e s tim a te  of th e  o re  in  s to c k  a t  the  
F ra n c is  Mine fo r  tho  E n g in e e rin g  D epartm ent. He sp en t c o n s id e rab le  tim e check­
in g  over th e  la rg e  number o f  d e s c r ip t io n s  o f th e  M ichigan M ineral Land Company's 
h o ld in g s  w hich wore shown on the  g e o lo g ic a l  map o f  I ro n  County th a t I p rep a red  to  
accompany my r e p o r t  on t h i s  a re a . He a ls o  checked over th e  numerous o u ts id e  ex>- 
p lo r a t io n  d r i l l  s e c t io n s  th a t  were p re p a re d  in  th e  D epartm ent. The r e s t  o f h is  
tim e was tak en  up w ith  tho  r o u tin e  wo xfc o f the  o f f i c e .

E . A. A l le n .  M r. A llen  con tin u ed  as an A s s is ta n t  in  the Department d u ring  
the  y e a r .  At tim e s , how ever, he a lso  a s s i s t e d  sev era l of the  e n g in ee rs  w ith  
t h e i r  su rveys and p a r t i c u l a r l y  in  m aking the e s t im a te s  o f  o re  in  s to c k  a t  a l l  
o f th e  m ines. He drove the  E n g in eerin g  Departm ent Dodge tru c k  a t  v a rio u s  tim e s . 
The m ajor p a r t  o f h i s  tim e , how ever, was sp e n t i n  c o lle c tin g ,s a m p lin g  and f i l i n g  
th e  diamond d r i l l  sam ples from th e  c u r r e n t  e x p lo r a t io n s .  F re q u en tly  he c l a s s i ­
f ie d  and re p o r te d  on th e  core  and 3ludge sam ples from the v a r io u s  e x p lo ra tio n s  
d u rin g  my a b se n c e s . He made a l l  o f th e  t h in  s e c tio n s  of rocks vh ich  were examined 
under th e  misE m ic ro sco p e . He a lso  made the r e g u la r  monthly carbon r e p o r t s ,  

a s s i s te d  M r. T i l l s o n  in  a number o f  h i3  g e o lo g ic a l su rvgys and h e lp e d  Mr. Cooney 
on th e  annual in v e n to ry  o f  diamond d r i l l  equ ipm en t.
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G u sta f  A fuhs. H r . Afuhs con tinued  as ou r Draftsm an th ro u g h o u t th e  y e a r .
H is work, as fo rm e rly , Has in  p a r t ,  c o n s is te d  in  p re p a r in g  c ro s s - s e c t io n s  o f 
a l l  c u r re n t  d r i l l i n g  and o f th e  d r i l l  r e s u l t s  which have been subm itted  to  t h i s  
o f f ic e  in  the  form o f  land  o f f e r s  o r o u ts id e  e x p lo ra t io n s .  D uring th e  f i r s t  
p a r t  o f J a n u a ry , most o f  h i s  tim e was taken up in  p a in t in g  th e  annual r e p o r t  
e x p lo ra tio n  sh e e ts  and le g e n d s . The g r e a t e r  p a r t  o f  h i s  tim e im m ediately  
fo llo w in g  t h i s  and ex te n d in g  in to  Kay was sp e n t i n  p re p a r in g  s e v e ra l  mounted 
w h ite  p r in t  maps of I ro n  County on w hich he p o s ted  a l l  the g eo lo g ica l in f o r ­
m ation  t h a t  I had com piled f o r  him and covered  i n  ny r e p o r t  of th is  a rea  and 
a ls o  j f t  th e  p a rc e ls  of land  in  which th e  M ichigan M ineral Land Company had any 
i n t e r e s t .  These maps were p rep a re d  in  c o n n e c tio n  w ith  bo th  my g e o lo g ic a l r e ­
p o r t  and th e  p ro sp e c tu s  on th e  M ichigan M ineral Land Company's p ro p e r ty , pre­
p a red  by M r. P r ic k o t t  and m yse lf fo r  th e  purpose o f i n t e r e s t i r g  p ro sp e c tiv e  
p u rc h a se rs  o f  th e s e  la n d s .  I t  was a b ig  jo b  on account of th e  la rh e  amount 
o f d e t a i l  eioe. in v o lv e d . He p o s te d  the  g e o lo g ic a l lo n g itu d in a l  s e c t io n s  
th ro u g h  th e  K o rr is -L lc y d  and S p ie s - V ir g i l  M ines. He made a nuuher of tra c in g s  
fo r  M r. Adams o f  curves showing th e  in c re a s e  and d ec rease  i n  th e  v a lu a tio n s  
p la c e d  by th e  M ichigan S ta te  Tax Com nission on out? m ining p r o p e r t ie s  in  I3 h - 
peming and Negaunee compared w ith  the v a lu a tio n  o f a l l  o th e r  p ro p e r ty  i n  the  
two c i t i e s  and i n  M arq u e tte . He made a new set o f g e o lo g ic a l c r o s s - s e c t io n  
t r a c in g s  o f  th e  Joan N o.3 d r i l l i n g  to be used in  our ore e s tim a te  f o r  th e  
M innesota S ta te  Tax Commission, and p rep a re d  c o lo re d  w h ite  p r in t s  o f  th ese  
s e c t io n s .  He made a t r a c in g  and co lo re d  se v e ra l  b lu e  p r in t s  fo r  Mr. Jackson  
o f  a p a r t  o f th e  C ity  o f  Negaunee in  co nnection  w ith  the proposed  new C leve- 
la n d - C l i f f s  I ro n  Company A d d it io n , He p re p a re d  a map o f a p a r t  o f  th e  Katawin 
I ro n  Range, N orthw est o f P o r t A r th u r , to  accompany my r e p o r t  on th is  d i s t r i c t .
He a lso  p rep a re d  a new 200' to  th e  in c h  t r a c in g  o f  th e  R epub lic  Mine su rfa c e , 
in c lu d in g  th e  e n t i r e  S e c tio n  7 , 4 6 -2 9 . Our o th e r  su rface  tra c in g s  o f t h i s  
a rea  had c o n f id e n t ia l  in fo rm a tio n  on them 30 th a t  i t  was im p o ss ib le  to use th e  
p r i n t s  to  send out o f  th e  o f f i c e .  He made a t r a c in g  o f th e  l o c a l i t y  around 
Lake Michigamme and Three Lakes showing th e  lands owned by th e  old Michigamme 
Company and the American I ro n  M ining Company. This map w i l l  be used in  connec­
t io n  w ith  a g e o lo g ic a l r e p o r t  o f  th ese  p r o p e r t ie s  w hich I con tem pla te  m aking.
He a lso  co lo re d  a number o f  w h ite  p r in t s  fo r  M r. Jackson  o f  the  Race Course 
and v i c i n i t y  a t  Negaunee w hich w ere used  in  connection  w ith  our e f f o r t s  to  
have th e  s t r e e t s  and a l l e y s  i n  th a t  l o c a l i t y  v a c a te d . He made a t r a c in g  and 
c o lo re d  s e v e ra l  w h ite  p r i n t s  o f a map o f th e  V i r g i l ,  Sherwood, Aronson and 
M inck ler p r o p e r t ie s  w hich accom panied a r e p o r t  by M r. Meyers and rry se lf to  
M r. R l l i o t t  in  co nnection  w ith  th e  p o s s ib le  j o i n t  o p e ra tio n  of the V irg i l  Mine 
and one or more o f th e s e  o th e r  p r o p e r t ie s .  He spen t most o f Decanber p o s tin g  
the p a s t  y e a r 's  e x te n s io n s  on th e  s p e c ia l  s e ts  o f  g e o lo g ic  c ro s s - s e c t io n s  of 
the  A th en s, C l i f f s  S h a f t ,  M orris-L loyd  and Negaunee Mines w hich we photograph 
each  y e a r  to  accompany the annual o re  e s tim a te s  subm itted  to  the M ichigan S ta te  
Tax Commission. He a ls o  a s s i s te d  M r. T i l l s o n  a t  tim es i n  p o s tin g  th e  c u rre n t 
e x te n s io n s  on the  .geo log ica l maps and cros s -G ectio n s  o f our s e v e ra l  m ines.
The r e s t  o f h is  tim e was sp en t on the  ro u tin e  woik of the o f f i c e .

Q. 3URFAj'.Z 1'10LOGICAL CU I7J/3.

No d e ta i le d  su rfa c e  g e o lo g ic a l  surveys were made d u ring  the y e a r . The f ie ld  
n o te s  o f  th e  survey o f the  NiTj- o f  S ec tio n  25 , 47 -27 , which was com pleted in  
August 1927, w ere p lo t t e d  d u r in g  th e  e a r ly  months o f 1928. As no ted  a io v e , I 
made f i e l d  exam ina tions o f s e v e ra l  l o c a l i t i e s  d u rin g  the y e a r , n o ta b ly  Sand 
P o in t n e a r  M unising and th e  Matawin I ro n  Range lo c a te d  frcm 25 to  50 m iles  
North and West o f  P o r t  A r th u r, O n ta r io .
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D. UNDERGROUND HOLOJIOAL SURVEYS.

D—1 . ATHENS NINE.

The g e o lo g ic a l  su rveys a t  th e  A thens Mine wore made p e r io d ic a l ly  by H r. A lle n , 
Engineer a t  the  p r o p e r ty .  'He have kep t t h i s  in fo rm a tio n  p o s ted  on b o th  th e  g eo lo ­
g ic a l  maps and c r o s s - s e c t io n s .  The on ly  developm ent d u ring  th e  y e a r , n o t c o n s is te n t  
w ith  e x p e c ta t io n s ,  was the  d isc o v e ry  o f a h o rse  of j a s p e r  i n  th e  o re  body on the  
s u b - le v e ls  betw een th e  6 th  and 8 th  main l e v e l s  and a lo n g  the c o n ta c t  o f the  main 
U ast-7 /est d ik e .  I t  i s  n o t s e r io u s ,

D—2 . CLIFFS SHAFT 3.;I I S .

7/e have k e p t the C l i f f s  S h a ft geology up to  d a te  by making surveys each month 
c o in c id e n t w ith  su rveys o f  the  advance in  m ining made by the  e n g in e e r . Both the 
g e o lo g ic a l  maps and c r o s s - s e c t io n s  have been p o s ted  r e g u la r ly .

The developm ent o f  new ore on the B an c ro ft l e a s e ,  Lot 2 S ec tio n  3, con tinued  
very  en c o u ra g in g . 7/ork i s  go ing  on h e re  on th e  1 s t ,  2nd, 3 rd , 7 th  and 8 th  l e v e l s .
Hew ore has a ls o  been found by d r i l l i n g  On th e  4 th  and 6 th  l e v e l s .  These develop­
ments now ex ten d  over a le n g th  o f 1000’ B ast and W est. Development of th e  ex tension  
of o re  from th e  o ld  Ho.3 Mine con tinued  good on the 5 th  and 6th  l e v e l s .  A d r i f t  400’ 
a long  th e  hang ing  c o n ta c t  f a i l e d  to d is c lo s e  any e x te n s io n  o f  a re  from the  old In c lin e  
M ine. Developments in  th e  main S o u th east D ep o sit a ls o  con tinued  d u rin g  th e  y e a r  w ith  
most o f th e  work b e in g  done on th e  4 th , 5 th , 6 th  and 8 th  l e v e l s .

In  "B" S h a f t ,  new o re  was developed i n  th e  South le n s  and a ls o  in  th e  main v e in ,
b o th  S o u th eas t o f the  s h a f t .  The l a t t e r  o re  connected® w ith  a d e p o s it  stoped  out 
some tim e a g o . On th e  8 th  l e v e l ,  new ore was found in  th e  N orth  v e in ,  N o rth east of 
th e  s h a f t .  I t  occurs in  a f a u l t  zone and i s  narrow  and i r r e g u la r  b u t below any ore 
s to p e d . T h is  may connect w ith  o re  on th e  5 th  le v e l "A” S h a f t .  New ore was a lso  found 
in  a s u b - le v e l  j u s t  below  th e  12th  le v e l  a t  th e  West end of the  mine and has been 
developed  q u i te  e x te n s iv e ly  th e  p a s t  y e a r .  The ore e x te n d in g  upward from th e  West end 
o f the  15 th  le v e l  p inched  ou t d u r in g  the y e a r .

D -3. GARDITGR-HACNINA',7 NINE.

The Gardner-M ackinaw Mine was reopened e a r ly  in  the  y e a r  and th e  f i r s t  ore h o is t ­
ed A p r il  5 th .  O p era tio n s  have bean co n tin u o u s  sin ce  th e n  bu t confined  e n t i r e ly  to
th e  G ardner l e a s e .  Most o f  th e  ore has come from e x te n s io n s  of the  o ld  stopes above 
th e  l3 t  and 2nd l e v e l s .  Some new o re ,  how ever, has been  developed on th e  Northwest 
end o f  th e  1 s t  le v e l  and on the S o u th eas t end o f th e  2nd l e v e l ,  R a is in g  in to  th is  
l a t t e r  ore from  th e  3 rd  le v e l  i s  go ing  on a t  p r e s e n t .  P lans  a re  now b e ing  made to  
s in k  the  Mackinaw s h a f t  a n o th e r  100’ and open up  a new main l e v e l ,  which w i l l  be the  
5 th .  M r. T i l l s o n  has made one g e o lo g ic a l survey a t  th e  Gardner s in ce  i t  was reopened .

D -4. HOLMES MINS.

Y/e have made g e o lo g ic a l  surveys a t  th i s  mine r e g u la r ly  and have k e p t th e  g eo lo g i­
c a l maps and c ro s s - s e c t io n s  p o s ted  to d a te .

A new main l e v e l ,  th e  5 th , was opened d u r in g  th e  y e a r .  The developm ent of th e  
o re  body a t  th i s  e le v a t io n  co n tin u es  a t  the p re se n t tim e. The or9 c o n ta c t  was encount­
e re d  a t  the  p o in t  a n t i c ip a t e d .  The o th e r  o p e ra tio n s  a t  the  Holmes have c o n s is te d  
w holly  o f s to p in g  in  p re v io u s ly  developed  o re  a r e a s .

D -5. MAAS NINE .

M ining i s  s t i l l  b e in g  pushed i n  the  a re a  a lo n g  th e  N orth  fo o tw a ll above the  2nd 
l e v e l .  T h is  s e c t io n  o f  th e  mine m ust be ex h au sted  b e fo re  m ining can be c o n c en tra te d
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in  th e  la rg e  a re a  below th e  3 rd  l ^ e l  . The form er a re a  i s  b e in g  dev e l oped betwoen 
th e  2nd and 3rd le v e ls  from r a i s e s  put up from a new fo o tw a ll  d r i f t  on th e  l a t t e r  
l e v e l .  The o th e r  m ining i s  b o in g  done i n  a re a s  under th e  r e l a t i v e ly  f l a t  Ranging 
w a ll  a rea  above th e  4 th  l e v e l .

The 4 th  level, i t s e l f  i s  b e in g  ex tended  in to  th e  Hace Course a re a .  I made a 
g e o lo g ic a l survey o f  th e  new developm ent work on th i s  le v e l  and th e  subs above .
Sir. M oulton, E ngineer a t  the  p ro p e r ty , c o l le c te d  g eo lo g ica l d a ta  p e r io d ic a l ly  from 
th e  r e s t  o f  th e  m ine. A ll  t h i s  in fo rm a tio n  has been p o s te d  on the g e o lo g ic a l maps 
and c r o s s - s e c t io n s .

D -6. M0ERI3-LL0YD MIHE.

’̂ e have made g e o lo g ic a l surveys r e g u la r ly  a t  t h i s  mine and have k ep t the  geolo ­
g ic a l  maps and c ro s s - s e c t io n s  p osted  to  d a t e .

A d r i f t  on th e  7 th  le v e l  M orris Mine ex te n d in g  roughly  E ast and West and about 
500* in  le n g th  South of Ho .9 le a s e  on C le v e la n d -C lif fs  Iro n  Company fee  land  d i s ­
c lo se d  th a t  th e  South s id e  o f Ho.33 d e p o s i t  probably  does n o t  extend above th is  
e le v a t io n .  We a n t i c i p a t e ,  however, a la rg e  tonnage in  th is  v i c i n i t y  below th e  7 th  
l e v e l .  Developments d u r in g  th e  y e a r  in  H o.21 d e p o s it  in  th is  same v i c i n i t y  proved 
th a t  t h i s  o re  i s  a chimney o r chu te  from th e  main d e p o s i t .  The new 8 th  le v e l a t 
th e  M o rr is , 200* below th e  7 th  l e v e l ,  was s ta r te d  d u rin g  th e  y e a r  and development 
w i l l  be pushed a t  th is  e le v a t io n .  The o th e r  developm ents a t  th e  M orris-L loyd  Mine 
were co n fin ed  p r in c ip a l ly  to  m ining i n  a re a s  p re v io u s ly  dete rm ined .

D -7. HGGAUHCE MIKE.

M r. M oulton, E ng ineer a t  th e  Hegaunee, has c o l l e c te d  th e  e s s e n t i a l  g e o lo g ic a l 
d a ta  a t  t h i s  p ro p e rty  r e g u la r ly  and we have kep t th e  g e o lo g ic a l maps and c ro ss -  
s e c t io n s  p o s te d  to  d a te .  Work co n tin u ed  d u r in g  th e  y e a r  opening  up th e  now 12th 
l e v e l .  Ho o th e r  n o ta b ly  changes have occu rred  a t  t h i s  p ro p e r ty .

D -8. OGDCH HIHE.

The Ogden p i t ,  a p ro d u ce r o f s i l i c e o u s  o re , was abandoned a t  the  end of 1928 
sh ip p in g  s e a so n . There a re  perhaps 50,000 to n s  o f a re  in  p lace  above the  le v e l  of 
Lake Ogden and some broken o re  rem ain ing  in  the p i t  bu t both a r e  bad ly  mixed w ith  
d ike  ro ck  and w i l l  n o t pay to  remove in  view o f the  a n t ic ip a te d  opening o f the  
T ild e n  p i t  th e  coming s p r in g .

D-9. TPUBLIC MUTE.

The R epub lic  Mine was abandoned d u r in g  1928. The l a s t  a re  was h o is te d  on 
May 2 1 s t .  For some tim e t h i s  o p e ra tio n  3howed a lo s s  b u t  i t  was hoped tn a t  new 
ore cou ld  be developed in  s u f f i c i e n t  q u a n ti ty  tow w a rra n t c o n tin u in g . Thi3 f a i le d  
to  m a te r i a l i s e  so t h a t  from a p r a c t i c a l  s ta n d p o in t  th e  p roperty  i s  ex h au sted . We 
e s tim a te  th e re  i s  abou t 345,000 to n s  o f  o re  rem ain ing  in  the  mine, m ostly  in  s h a f t  
p i l l a r s  w hich cannot be mined w ith  s a f e ty ,  oven though i t  could  o therw ise  be r e ­
moved e c o n o m ic a lly , which i t  c a n n o t.

, D-10. TILDCH MUTE.

The developm ent o f th e  T ild e n  as a s i l i c e o u s  o re  open p i t ,  to  ta k e  th e  p lace  
o f th e  Ogden, commenced e a r ly  i n  th e  s p rin g  o f 1928. A la rg e  a re a  w as s tr ip p e d ,  
most o f i t  h y d r a u l ic a l ly ,  d u rin g  th e  summer and f a l l .  C o n stru c tio n  work on th e  
c ru sh in g  p l a n t ,  lo a d in g  p o c k e ts , e t c ,  c o n tin u e s  and the  p ro p erty  w i l l  he ready to  
produce o re  w ith  the opening o f th e  1929 sh ip p in g  seaso n .

GEOLOGICAL DEHRTM3HT



p - i i . v ia a iL  mi n s .

345

We co n tin u ed  to make d e ta i le d  g e o lo g ic a l su rveys a t  the V ir g i l  a t  r e g u la r  
i n te r v a l s  and th e  in fo rm a tio n  was p o s ted  on the g eo lo g ica l maps and c r o s s - s e c t io n s .

Development o f th e  main ore body on i t s  e x te n s io n  above th e  4 th  le v e l  was 
u n d er way a t  th e  b e g in n in g  o f  th e  y e a r .  A ll o f  th is  a re a  proved to  be hie£i i n  
su lp h u r  and a f t e r  s to p in g  s e v e ra l  thousand  tons of i t  and m ixing i t  w ith  low s u l ­
phur ore from th e  main s to p e  above th e  6 th  l e v e l ,  i t  was dec ided  to  d isc o n tin u e  
m in ing  t h i s  h ig h  su lp h u r p ro d u c t, a t  l e a s t  f o r  th e  p r e s e n t .

A narrow  f in g e r  o f new ore  a 3 h o rt d i s t a ic e  S a s t  of th e  N o rth ea s t limb o f the  
main o re  body on th e  6 th  le v e l  was developed d u rin g  th e  y e a r .  T his ore connects 
w ith  th e  main d e p o s it  on i t s  upward e x te n s io n  somewhere between the 145’ and 165’ 
s u b - le v e ls .  The b a la n c e , w hich in  r e a l i t y  c o n s t i tu te d  most of th e  tonnage produced, 
came from s to p in g  in  the  main o re  body .

S . OPTIONS AIJD LSAS3S.

An o p tio n  f o r  e x p lo r in g  and pu rchase  o f  fee  was acq u ired  from  Sir. C harles 
P arks o f  Chisholm , M inneso ta , th e  l a t t e r  p a r t  o f th e  y e a r .  T h is  covered  twenty 
s ix  f o r ty  a c re  d e s c r ip t io n s  in  S e c tio n s  14, 23 , 24, 25 and 26 , 58-24 , i n  th e  Crooked 
Lake D i s t r i c t  o f M inneso ta , about tw elve m iles N orthw est of Nashwauk. This op tion  
was re l in q u is h e d  l a t e r  a f t e r  d r i l l i n g  f a i l e d  to  prove any m ineral v a lu e .

A 23/24 i n t e r e s t  in  th e  fee  o f  the  p ro p e r ty  covered  by th e  Joan No.3 le a se  
was purchased  d u r in g  th e  f i r s t  p a r t  o f  1928. N e g o tia t io n s  have been conducted to  
a c q u ire  the  rem ain ing  i n t e r e s t  b u t  w ithou t success th u s  f a r .  T h is  p ro p e rty  con­
s i s t s  o f th e  s|- of th e  KSj- o f  S ec tio n  34, 47 -29 , Cuyuna Range, M innesota, and i s  
a p a r t  o f  t k s  our P o n tia c  M ine,

F . EXPLORATIONS AND COSTS.

D r i l l in g  e x p lo ra tio n s  were c a r r ie d  on d u r in g  1928 in  the  fo llo w in g  d i s t r i c t s  
and m ines:

F—1 „ FRCfcl SURFACE.

DISTRICT. RANDS.

Crooked Lake, N orth o f Mesaba Range. 

F - 2 . FROM UNDSRG-RCUND.

MINS. DISTRICT.

C l i f f s  S h a f t ,
Holmes,
V i r g i l ,

Ishp9m ing. 
Ishpem ing. 
I ro n  R iv e r .

T able  IV, w hich f o l lw s , g iv es  the 
th e  c o s t  p e r  fo o t o f  d r i l l i n g  f o r  b o th

foo tage  d r i l l e d ,  th e  o re  encoun tered  and 
th e  su rfa c e  and underground e x p lo r a t io n s .
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I t  w i l l  be n o ted  th a t  th e  average  c o s t  o f su rfa c e  d r i l l i n g  was $ 3 .7 6  p e r  f o o t ,  ex­
c lu d in g  c e r t a in  item s which a re  n o t a c tu a l  d r i l l i n g  expense b u t w hich a r e  charged 
to  e x p lo r a t io n s ,  3y in c lu d in g  th e se  ite m s , the  averag e  c o s t was $4 .1 9  p e r  f o o t .  
The average c o s t  o f underground d r i l l i n g  in  th e  same way was $2.46  p e r  fo o t and 
$2 .82  p e r  f o o t ,  r e s p e c t iv e ly .

Table V, a ls o  shown below , g iv es  a com parative c o s t p e r  fo o t o f  t o t a l  d r i l l ­
in g  f o r  th e  p a s t  f iv e  y e a r s .  I t  w i l l  be n o ted  th a t  th e  c o s ts  f o r  1928 a re  p e rc e p t ­
i b ly  low er th an  any o th e rs  rec o rd ed  in  t h i s  t a b l e .  This i s  q u i te  rem arkable con­
s id e r in g  th e  sm all amount o f d r i l l i n g  done, a lth o u g h  we have t r i e d  to  cu t our over­
head  as much a s  p o s s ib le .

I v/ant to  c a l l  p a r t i c u l a r  a t t e n t io n  to  c o s t of d r i l l i n g  i n  th e  C l i f f s  S haft 
M ine. A y e a r  ago i t  was n o ted  t h a t  th e  c o s ts  f o r  1927 were th e  low est o f  v h ich  we 
had any re c o rd .  These were $3 ,1 0  p e r  fo o t  o f  t o t a l  c o s t and $2.76 p e r  fo o t f o r  th e
c o s t  o f  d r i l l i n g  a lo n e . T h is y e a r  we have r e a l iz e d  a c o s t  o f  $2,86 p e r  fo o t of
t o t a l  and $2 ,50  p e r  f o o t  o f a c tu a l  d r i l l i n g  expen ses , a decided  re d u c tio n  from our 
form er b e s t  y e a r ,  1927. I th in k  t h i s  i s  r e a l l y  rem arkable c o n s id e r in g  the  hardness 
o f  th e  ground d r i l l e d  a t  the  C l i f f s  S h a f t and r e f l e c t s  c r e d i t  on th e  d r i l l  crew 
who a re  do ing  th e  w ork . They a r e  th e  p ic k  o f our form er la rg e  d r i l l  o rg a n iz a tio n  
and we have been fo r tu n a te  in  r e t a in in g  them .
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TABLE IV.

SUMMARY OF DRTL1.TNG BQR 1928

EXPLORATION. DESCRIPTION. STAND- CHURN DIAMOND TOTAL FIRST CLASS SECOND CLASS LEAN ORE TOTAL COST COST PER FOOT TOTAL COST COST PER FOOT
SEC. T. R. PIPING 

____ IT> ...
DRILLING

____ E I--
DRILLING 

_____ Els____
FT. ORE FT. ORE FT. FT. "A". "A". "B” . "B".

SURFACE DRILLING.

Parks Option, 25, 58-24,Minn. 455. 121 33 609 0 0 0 $2548.89 $4.19 $2291.76 $3.76

Total SurfAce D ril lin g , 455 121 33 609 0 0 0 $2548.89 $4.19 $2291.76 $3.76

UNDERGROUND DRILLING.

C lif fs  Shaft Mine, 3,9 * 10, 47-27, 3174 3174 516 277 103 $9066.20 $2.86 $7930.11 $2.50

Holmes Mine, 9 , 47-27, 424 424 0 0 0 884.18 2.09 820.50 1.94

Y irgil Mine, 24, 43-35, 309 254 563 25 43 33 1801.65 3.20 1496.35 2.66

Total Underground D r il lin g , 309 3852 4161 541 320 136 $11752.03 $2.82 $10246.96 $2.46

Grand Total D rillin g , 455 430 3885 4770 541 320 136 $14300.92 $3.00 $12538.72 $2.63

NOTE:- Cost "A" includes o ffice  
Cost "B" excludes "

expense, engineering,
t» W

analyst s9
tt

l e ^ l ,  personal in ju ry
ft ft H

, e tc .
" (To compare with con trac t price;).

The d r i l l in g  on the Parks Option was done under contract by the S. E. Atldns Conpany, of Duluth .

Stria.AM OF FOOTAGE DRTI.I.ET) ANT) COST PER FOOT OF DRILLING FOR PAST FIVE YEARS.

YEAR. TOTAL FEET COST PER FOOT COST PER FOOT 
_________DRILLED.________ 3A^j____________ "B".

1924 11,007 $4.10 $3.54
1925 11,708 3.22 2.84
1926 19,299 3.21 2.86
1927 20,169 3.88 3.30
1928 4,770 3.00 2.63
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F -3 . DI-AI'CND DULL 0AR30H.

We had on hand January  1 , 1928, a t o t a l  o f  407.31 k a ra ts  o f  diamond d r i l l  
carbon which in v e n to r ie d  a t  $44363.18. No nev; carbon was purchased  d u rin g  th e  
y e a r .  We consumed in  1928 a t o t a l  o f 18.51 k a ra ts  a t  a c o s t  of $2049.25, le a v ­
in g  a b a lance  o f  carbon on hand December 31, 1928, o f 388.80 k a ra ts  in v e n to r ie d  
a t  $42313.93 .

In  a d d it io n  to  th e  above carbon , we so ld  d u rin g  th e  y e a r  17.83 k a ra ts  o f 
carbon frag m en ts , too sm all to  be o f f u r th e r  vise in  d r i l l i n g  and n o t in c lu d ed  in  
the  above in v e n to ry . T h is carbon b ro u g h t a t o t a l  p r ic e  o f  $100.00, v h ich w e  con­
s id e r  v e ry  good.

P -4 . DRILL SECTIONS.

C ro s s -s e c tio n s  showing a d e ta i le d  r e p o r t  of the d r i l l i n g  in  th e  C l i f f s  S h a ft, 
Holmes and V ir g i l  H ines w i l l  be found in  th e  annual r e p o r t  book la b e le d ; "The 
C le v e la n d -C lif fs  I ro n  Company -  Ishpem ing, R epub lic  & I ro n  R iv er D i s t r i c t s ,  Dec­
ember 31, 1928", C ro ss -3 e c tio n s  showing a d e ta i le d  r e p o r t  o f the d r i l l i n g  on the  
Parks O ption w i l l  be found in  th e  annual r e p o r t  book la b e le d : "The C leve land- 
C l i f f s  I ro n  Company -  Hesaba D i s t r i c t ,  December 31, 1928". These books a re  sub­
m itte d  as a p a r t  o f th e  annual r e p o r ts  o f th e  E n g in eerin g  and G eo log ica l Depart­
m en ts.

0 . SURFACE EXPLORATIONS.

0 -1 .  NORTH OF HESABA RANGE -  CROCKED LAKE DISTRICT.

SECTION 25 . 58-24. HINITE50TA -  PARIS OPTION.

T his d e s c r ip t io n  l i e s  betw een the  Hesaba Range on th e  South  and th e  W estern 
e x te n s io n  o f th e  V e rm illio n  Range on th e  N o rth . A t te n t io n  was f i r s t  a t t r a c t e d  to  
t h i s  l o c a l i t y  by the  d isc o v e ry  o f  s e v e ra l  p la c e s  a lo n g  the banks o f Balsam Creek 
and th e  P r a i r i e  R iv e r, bo th  o f  v h ic h  c ro s s  th e  p a rc e ls  covered  by the Parks 
O ption , where h y d ra te d  i r o n  o x id e , or l im o n ite ,  was b e in g  b ro u g h t ou t of th e  s o i l  
by ground w a te r  fe e d in g  th e se  s tre a m s . T h is a c t io n  caused fan -shaped  bod ies o f 
l im o n ite  to  be d e p o s ite d  in  th e se  l o c a l i t i e s .  This phenomenon has e v id e n tly  gone 
on fo r  many y e a rs  as some o f th e  d e p o s its  a re  o f c o n s id e ra b le  s i z e .  S e v e ra l crude 
samples ta k e n  from them averaged  from 38% to  40^ in  i r o n .

I t  i s  im p o ss ib le  to  p r e d ic t  w ith  any a s su re d  accu racy , e i t h e r  the  source  of 
t h i s  i ro n  o r i t s  o r ig in a l  com position  where i t  i s  in  p la c e .  I t  m ight o r ig in a te  
from th e  o x id a t io n  and decom position  o f a v e in  o f p y r i t e  i n  the  n e ig h b o rin g  
g r a n i te  o r o th e r  igneous ro c k s , o r  i t  migh£ come from a sed im en tary  d e p o s it  o f 
i ro n  ore s im i la r  to  t h a t  o f  the known i r o n  r a n g e s .

We a c q u ire d  an o p tio n  to  purchase th e  fee  o f  twenty s ix  fo r ty  a c re  d e s c r ip ­
t io n s  su rro u n d in g  th e  more prom inent o f  th ese  seepages and were a l lo te d  $2500 to  
make a p re lim in a ry  t e s t  o f th e  ledge by s ta n d p ip in g , to  be fo llo v a d  by a campaign 
of d r i l l i n g  should  th e  d is c lo s u re s  w a r ra n t .

A t o t a l  o f th re e  v e r t i c a l  h o le s  w ere p u t d a m , each i n  th e  v i c i n i t y  o f one 
o f th e  l a r g e r  se ep a g e s . In  a l l  c a se s , th e  h o le s  ledged  in  decomposed g ra n i te  and 
were d r i l l e d  in to  i t  from 40’ to  60* . We en coun te red  no ev id en ce  o f m ig ra tin g  
iro n  h y d ra te  in  the  su rfa c e  m a te r ia l  p assed  th ro v g h , rh ic h  v a r ie d  in  depths from 
141* to  159*. Vi’e were u nab le  to con tinue  f u r th e r  d r i l l i n g  w ith  th e  funds allow ed
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and s in c e  we encoun tered  b a s i l  g r a n i te  a t  le d g e , and because th e  su rfa c e  was so 
deep , we d ec ided  a d d it io n a l  e x p e n d itu re  unw arranted  a t the  p re s e n t  tim e . Accord­
in g ly ,  we have re l in q u is h e d  t h i s  o p tio n .

H. UNDERBIDUNO 3EPL0UTICIIS . 

i i - i .  QLiiv.i shaft n in e .

One diamond d r i l l  was o p era ted  c o n tin u o u s ly  in  th e  C l i f f s  S h a ft Mine th ro u g h ­
out th e  y e a r .  One h o le  was f in is h e d  and n in e te e n  o th e rs  were d r i l l e d ,  a l l  in  "A" 
S h a f t .  A ll o f them were h o r iz o n ta l  h o les  and had  an a g g reg a ted  foo tage  o f 3174* . 
T h ir te e n  h o le s  encoun tered  ore  in  q u a n ti ty  s u f f i c i e n t  to  m ine, an average  of 37* 
in  each  h o l e .

Hole Ho.379 was b e in g  d r i l l e d  H. 23° 3 .  from the N orth  s id e  o f th e  7 th  le v e l  
a t  th e  b eg in n in g  of the  y e a r  to  cu t ac ro ss  a s y n c l in a l  fo ld  in  the  hang ing  s la te  
on th e  B an c ro ft le a s e  and e x p lo re  f o r  ore a t  th e  hang ing  c o n ta c t  on th e  North limb 
o f t h i s  f o ld .  The h o le  d e v ia te d  somewhat from i t s  i n i t i a l  cou rse  and the  fo ld  
proved to  be w ider a t  t h i s  p o in t  th an  a n t ic ip a te d  so th a t  th e  d r i l l  machine being  
used could  n o t push th e  h o le  a c ro ss  and i t  was f in a l ly  bottom ed in hang ing  q u a r t ­
z i t e  a t  a dep th  of 5 6 7 ',

Hole H o .380 v/as d r i l l e d  due N orth from n e a r  th e  West end of the East-W est d r i f t  
on th e  N orth  s id e  o f th e  Oth le v e l  to  e x p lo re  th e  hang ing  w a ll c o n ta c t  below the 
ground t e s t e d  by Ho,379 , I t  cu t 23* o f o re  b e fo re  e n c o u n te rin g  hanging s l a t e .  The 
r e s u l t s  o f t h i s  h o le ,  when c o r r e la te d  w ith  th e  developm ents on the 7 th  le v e l above, 
c le a r ly  dem onstra te  a new s t r u c tu r a l  f e a tu re  on t h i s  m e rid ia n . The s l a t e  hanging  
a p p a re n tly  has been f a u l te d  down on the  N orth  s id e .  The f a u l t  i s  o f th e  re v e rse  
o r t h r u s t  type and opens up new p o s s i b i l i t i e s  f o r  ore  in  t h i s  l o c a l i t y .

H oles N os.381, 385, 386 and 396 were a lso  d r i l l e d  due N orth  from  the same 
l o c a l i t y  on th e  8 th  le v e l  to  e x p lo re  f o r  an E a s te r ly  e x te n s io n  o f the ore d iscovered  
in  No.380 . The f i r s t  :*lhree o f  th ese  h o le s  and commencing wi th  No.380 were spaced 
abou t 175* a p a r t ,  p ro g re s s iv e ly  E a s t ,  and N o,396 was lo c a te d  abou t 350* B ast of 
No.386 . A ll en co u n te red  good o re . No.381 had 45*; No.385 had 2 0 ';  No.386 had 3 8 ',  
a ls o  two 5 ' 3eams; and H o,396 had 10*.

Hole No .382 was d r i l l e d  due N orth  from th e  N orth  s id e  of th e  6 th  le v e l  to  de­
term ine  th e  th ic k n e ss  o f  an ore p i l l a r  i n  which i t  was s ta r te d  and to lo c a te  the  
hang ing  c o n ta c t .  I t  c u t  43’ o f  o r e .

Hole Ho.383 was d r i l l e d  due N orth  from  a stope j u s t  below th e  6 th  le v e l  and 
on th e  1600 Bast m erid ia n  to  determ ine th e  th ic k n e ss  o f  th e  d ike on which the ore 
of t h i s  s to p e  r e s t e d ,  a ls o  to  t e s t  f o r  the  p o s s ib le  e x is te n c e  o f  o re  beyond th is  
d ik e .  Ho ore was en coun te red  and th e  h o le  v/ent from dike in to  th e  f a u l te d  hang­
in g  s l a t e .

Hole Ho.384 was d r i l l e d  due N orth  from the N orth s id e  of the  7 th  le v e l  to  ex ­
p lo re  f o r  a p o s s ib le  downward c o n tin u a tio n  o f th e  ore  encountered  in  N o.382. I t  
succeeded in  c u t t in g  good ore from 15’ to  25* and from 102' to  1 4 5 ',  a t o t a l  of 5 3 '.  
The m a te r ia l  betw een th e se  two runs o f  ore averaged b e t t e r  than 50}o i n  i ro n  and 
some o f I t  may be mixed in  w ith  the good ore when m ining a c tu a l ly  ta k e s  p la c e  in  
th is  l o c a l i t y .

Holes N os.387, 388, 394 and 395 were d r i l l e d  due N orth  from  th e  N orth  side  o f 
the 6 th  le v e l  in to  B ancro ft t e r r i t o r y  to  e x p lo re  th e  f a u l t  zone p re v io u s ly  r e f e r r e d  
to  as be ing  dem onstra ted  by No.380 fo r  p o s s ib le  o re  bod ies a t  t h i s  h o r iz o n . No.387 
cut 93' o f good ore and N o.395 had 23 ' b u t  in  bo th  cases  th e  ore  was a p a r t  o f  the  
main len s  in  w hich th e  h o le s  were s t a r t e d .  Hone of th e se  h o les  encoun tered  ore th a t  
can be a t t r ib u t e d  to th e  f a u l t  v e in .
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Hole No.389 was d r i l l e d  S . 10° S . from the  N ortheast' s id e  of th e  6tii le v e l  to  
t e s t  the  hang ing  w a ll c o n ta c t  where i t  fo ld s  over to th e  South  and forms th e  main 
C l i f f s  S h a f t b a s in .  No good ore was fou n d .

A s e r i e s  o f  fo u r  h o le s ,  Nos.390 , 391, 392 and 393, were d r i l l e d  from th e  South­
e a s t  end o f  the  5 th  l e v e l .  One o f th e s e ,  No.391, was d r i l l e d  due N orth  and encount­
e red  th e  hang ing  s l a t e  alm ost in rn e d ia te ly . The o th e r  th re e  were d r i l l e d  in to  the  
fo o tw a ll ,  two due South  and th e  o th e r ,  No ,393 , S . 50° 3 .  N o.390 encountered  17’ o f 
good o r e .  ITo.392 was d r i l l e d  th rough  an a n t i c l i n e  i n  the fo o tw a ll in to  th e  Moro Mine 
sy n c lin e  and encoun tered  th re e  runs o f good o re  a g g re g a tin g  63’ befo re  en co u n te rin g  
th e  hang ing  o f  th e  second f o ld .  Hole N o.393 f a i l e d  to c u t  ore  o f  m ineable w id th .

Hole N o.397 was d r i l l e d  due N orth from th e  N orth  s id e  of th e  4 th le v e l to  ex­
p lo re  fo r  a downward e x te n s io n  on th e  p i tc h  o f the ore encoun tered  i n  N o.374. I t  
cu t a t o t a l  o f 55* o f good ore  b e fo re  e n c o u n te rin g  th e  hang ing  c o n ta c t .  No.398 was 
d r i l l e d  on a course  o f  N. 70° E . from th e  N orth s id e  of the 7 th  l e v e l  to  ex p lo re  
fo r  th e  downward e x te n s io n  o f  the  o re  b e in g  stoped  i n  t h i s  v i c i i i t y  above the 6th 
l e v e l .  T h is  h o le  was com pleted a t  th e  end o f th e  y e a r  and encoun tered  10’ of good 
o r e .

•1-2. HCLNE5 NUTS „

One h o le ,  No.29 , was d r i l l e d  v e r t i c a l l y  from the  t a i l  d r i f t  a t  the  sh a f t p la t  
on th e  new 5 th  le v e l  a t  the  Holmes Mine in  o rd e r  to  t e s t  the i ro n  fo rm a tio n  
im m ediately  below th e  la rg e  g reenstone  sheet vh ich  forms the  fo o tw a ll  of the  Holmes 
Nine ore  body. The fo rm a tio n  was found to be a m ag n e tite  3 id e r i te  p r a c t i c a l ly  un- 
oxodized s im i la r  to  th a t  on o th e r p a r t s  o f  the Range a t  1 h is  h o rizo n  and th e re fo re  
u n l ik e ly  to  c o n ta in s  c o n c e n tra tio n  of good o re .

Yi/e had a n t ic ip a te d  t h i s  c o n d itio n  b u t decided  one ho le  was w arran ted  in  o rder 
to  prove beyond a doubt th a t  we w ere no t ov erlo o k in g  a p o s s ib le  o re  occurrence a t  
t h i s  h o r iz o n . T his c o n s t i tu te d  th e  d r i l l i n g  done a t  th e  Holmes d u r in g  1928.

H -3 . VIRGIL NUN!.

One h o le ,  N o.94, was f in is h e d  and seven  a d d it io n a l  h o le s , Nos.95 to  101, in -  
s lu s i v e ,  were d r i l l e d  a t  the  V ir g i l  d u r in g  th e  e a r ly  p a r t  o f  1928. The la s t  hole 
was com pleted and a l l  d r i l l  work s to p p ed  on A p r i l  14, 1928.

Holes Nos.94 to  99, in c lu s iv e ,  were d r i l l e d  w ith  the Denver deep h o le  r e c ip ­
r o c a t in g  a i r  d r i l l  and a l l  had an i n i t i a l  in c l in a t io n  of +15° i n  o rd e r  to  f a c i l i ­
t a t e  reco v e ry  o f  th e  c u t t in g s .  Nos .100 and 101 w ere diamond d r i l l e d  and both  
h o r iz o n ta l .  The churn  d r i l l i n g  ag g reg a ted  309' and th e  dianond dri l l i n g  2 5 4 '.
Only 25’ o f  good ore was en co u n te red .

Four o f th e se  h o le s ,  Nos .94 , 97 , 99 and 100, w ere d r i l l e d  from the 4th le v e l  
and to  the  N orth  o f th e  main East-W est d r i f t ,  n e a r  i t s  V/est end, to de te rm ine  i f  
and where th e  c e n t r a l  o re  f in g e r  c u t  th e  4 th  l e v e l  on i t s  ex ten sio n  up th e  p i t c h .
The main V i r g i l  body, in  r i s i n g  above the 6 th  l e v e l ,  d iv id e s  isks above^l20 ' sub - 
le v e l  in to  th re e  more o r l e s s  s e p a ra te  f in g e r s .  A nother h o le ,  N o.98, was a lso  
d r i l l e d  from t h i s  same d r i f t  b u t an a S o u th w este rly  c o u rse . I t s  o b je c t  was to  
t e s t  the  fo o tw a ll  o f  th e  main ore f in g e r  and f in d  out i f  the  ore  a lre a d y  p e r t ly  
developed  n e a r  th e  c o l l a r  o f the  h o le ,  b u t on a su b -le v e l j u s t  above i t ,  had any 
c o n s id e ra b le  e x te n t .  None o f th e se  h o le s  encoun tered  ore  in  m ineable q u a n t i ty .

One h o le ,  ITo.9 5 , was f in is h e d  and a n o th e r , N o.96 , was d r i l l e d  a t  th e  N o rth east 
end o f  t h e i  145' s u b - le v e l  to  more co m p le te ly  de term ine  th e  l im i t s  of th e  c e n tr a l  
o re  f in g e r  a t  t h i s  e le v a t io n .  No.95 encoun tered  40’ of goods o re  j u s t  a t  the  end 
o f 1927. I t  was f in is h e d  a t  the  b e g in n in g  of 1928 in  fb o tw a ll s l a t e .  No.96 en­
co u n te red  10' o f good o r e .
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Hols I 'o .lO l was d r i l l e d  N. 45° 2 .  from th e  N orth  ores s c u t  on th e  6 th  le v e l to  
ex p lo re  fo r  a S o u th e a s te r ly  c o n tin u a tio n  o f th e  10* sear:, o f o re  encoun tered  i n  No.9 5 . 
H r. lley e rs  was v e ry  e a g e r  to  prove t h i s  e x te n s io n  in  o rd er to  p la n  a main le v e l  d r i f t  
on the  6 th  l e v e l ,  and have i t  in  o re , from which r a i s e s  could  ho p u t up to  mine a 
p a r t  o f  the  main ore body w hich had been proved to  f l a t t e n  out above th e  145’ sub- 
l e v e l .  T h is f l a t t e n i n g  from a norm al s teep  p i tc h  below made i t  im possib le  to  mine 
t h i s  p a r t  o f th e  ore body th rough  th e  main s to p e .  No ore was encoun tered  in  th e  
h o l s ,  b u t even so , th e  in fo rm a tio n  a id ed  a p p re c ia b ly  i n  p lan n in g  and d r iv in g  the 
c ro s s c u t  in  q u e s t io n .

I . EXPLORATIONS AND IT'L7 DCVCLOPMENTS 3Y OTHER COHPAITI3S.

The e x p lo ra tio n s  and new developm ents b e in g  conducted  by o th e r  companies which 
have come to  our a t t e n t io n  d u r in g  th e  p ast y e a r  a re  as fo llo w s:

1 -1 . I.IAR3.UETT3 RANGE.

The In la n d  S te e l  Company has acq u ired  an o p tio n  on th e  N§- of th e  N3; ; th e  SEj- 
o f  th e  NEj- and th e  NSj- o f  th e  IT,7|, a l l  in  S ec tio n  23, 47-28 , about f iv e  m iles South­
w est o f Ishpem ing and a m ile  West o f  the o ld  F itc h  N ine . They s t a r t e d  d r i l l i n g  
h e re  e a r ly  in  th e  s p r in g , f i r s t  w ith  one d r i l l ,  th en  added th e  second a f t e r  g e t t in g  
a l i t t l e  m ag n e tite  ore  in  th e  f i r s t  h o le .  The Jones & L a ird ilin  Ore Company put 
down e ig h t h o le s  on t h i s  p ro p e r ty ” l9 1 3 , They encoun tered  37’ o f h ig h  grade m agnetite  
ore  i n  th e  f i r s t  ho le  b u t cou ld  prove up no e x te n s io n  to  th i3  in  the  r e s t  of the 
d r i l l i n g .

The In la n d  p eo p le  have com pleted f iv e  h o le s  and a re  d r i l l i n g  th e  s ix th  and 
se v e n th . I am to ld  no ore of im portance has been d isco v e red  thus f a r ,  a lso  th a t  
t h e i r  r e s u l t s  do n o t harm onize w ith  th e  e a r l i e r  d r i l l i n g  due most l ik e l y  to  the  
d i f f e re n c e  o f c l a s s i f i c a t i o n  o f  th e  m a te r ia l  e n c o u n te red .

1 -2 . HCITCHINS1 RANGE.

The O glebay, N orton Company com pleted  t h e i r  d r i l l i n g  i n  S e c tio n s  33 and 34, 
43-35 , W est o f th e  C o rtlan d  N ine, w hich  was begun in  1927. I u n d ers tan d  they have 
le a se d  seven f o r t i e s  in  S e c tio n  34, in c lu d in g  the o ld  C o rtla n d , and th~ee f o r t ie s  
in  S e c tio n  33; th a t  th ey  have proved up approx im ate ly  a m il l io n  to n s  of ore w ith  
much p rom ising  t e r r i t o r y  u n te s te d  and have s t a r t e d  s in k in g  a s h a f t  on S ection  33 .
The p ro p e r ty  i s  to  be c a l le d  th e  B ru le . The d e s c r ip t io n s  as  g iven to  me a re  the  
KEj- o f  th e  SW|- and th e  N|- o f  th e  S3|- of S ec tio n  33 and the S3J- of the  NSj-; the  
N | o f  th e  37rj- and th e  SEj o f  S ec tio n  3 4 . They may a lso  have the  SB|- o f the  S3", 
of S e c tio n  33 . The d e s c r ip t io n s  i n  S ec tio n  33 a re  le a s e d  from D. H. Campbell of 
I ro n  R iv e r and a s s o c ia te s  and th e  d e s c r ip t io n s  i n  S ec tio n  34 from th e  Palms Book 
Land Company o f  D e t r o i t .  The ore body b e in g  opened i s  r e p o r te d  to  be on the  l in e  
betw een th e  N3g- o f  th e  S3-|- and the  NWj; of th e  S3|- of Section  33 w ith  th e  m ajor 
p o r t io n  i n  th e  form er f o r t y .

I u n d e rs ta n d  the  Hanna Company is  d o ing  some d r i l l i n g  on two f o r t i e s  j u s t  
Southw est o f th e  above p ro p e rty  and j u s t  N o rth ea s t o f  S tan ley  Lake, t o - w i t : -  the  
SŴ  o f th e  SW|- of S e c tio n  33 , 43-35 and th e  N7/|- of th e  NW|- of S ec tio n  4 , 4 2 -3 5 .
The Hanna Company have a c q u ire d  th e  o ld  Chathan p ro p erty  and a lso  a r e  d r i l l i n g  th e  
s o -c a l le d  C arlso n  p ro p e r ty , a d jo in in g  th e  Baker N in e . The C a rlso n , I u n d e rs ta n d , 
c o n s is ts  o f  th e  N3j o f th e  SW-v and th e  o f  th e  S3-*. o f  S ec tio n  31, 43—34. I am 
a lso  to ld  Jh a t  the  Hanna Company have th e  r e s t  of S ec tio n  31, ex cep t th e  Baker and 
p o s s ib ly  th e  o f  th e  NWJ-.
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On th e  o ld  Menominee Range, th e  In la n d  S te e l Company had an o p tio n  on th e  
In d ian a  M ine, th e  NBj- o f  th e  N33|- o f  Sect! on 27 , 40-30 , which has produced about 
245,000 to n s  bu t has been id le  s in c e  th e  w ar. The Thomas Furnace Company were 
th e  l a s t  o p e ra to r s .  The In la n d  Company d id  some dri 1 l in g  h e re  and found some 
good ore  i n  the  f i r s t  h o le  b u t n o th in g  o f im portance a f t e r  t h a t .  There i s  a con­
s id e ra b le  tonnage o f s i l i c e o u s  o re  on th e  p r o p e r ty .  I u n d ers tan d  the  o p tio n  has 
been r e l in q u is h e d .

The fee  owners o f  th e  Chapin Mine have sp e n t about $20,000 d r i l l i n g  from the 
bottom  le v e ls  o f  t h i s  p ro p e r ty  to  e x p lo re  f o r  o re  in  d e p th . I am to ld  th a t  w hile  
ore has been en co u n te red , i t  i s  not in  m ineable q u a n t i ty .  They a re  s u f f i c i e n t ly  
encouraged , however, to  co n tin u e  d u r in g  th e  p re s e n t  y e a r  w ith  an e q u a l amount of 
d r i l l i n g  i f  n e c e s s a ry .

1 -3 . COG 131C RANGE.

The e x p lo ra t io n  work b e in g  done by the  M. A. Hanna Company E ast o f  7 /akefie ld  
oil th e  E a s te rn  end o f th e  Gogebic Range was sh u t down f o r  a p a r t  o f 1928 b u t was 
resumed th e  l a t t e r  p a r t  o f  th e  y e a r .  I  d o n 't  b e lie v e  th ey  have made any im portan t 
d is c o v e r ie s  b u t have been unab le  to  g e t any d e t a i l s  co n cern in g  t h i s  w ork.

J .  EXAMINATIPIT OF MINERAL LAUD OFFERS.

F if te e n  m in e ra l land  o f fe r s  w ere re c e iv e d  and re p o r te d  cm d u rin g  th e  y ea r as 
fo llo w s s

No.1693 covers th e  33J- o f S e c tio n  27 , 43-35  a t  I ro n  R iv e r , M ichigan . The 
Buckholtz Mine occup ies the  NEJ o f t h i s  d e s c r ip t io n .  There i s  claim ed to be 60,000 
tons o f  ore in  s to c k p i le  a v e ra g in g  56.57% i r o n  which was ta k e n  out d u rin g  e x p lo ra ­
to ry  w ork. The o f f e r  was d e c lin e d .

No,1694 covers a h a l f  i n t e r e s t  i n  the  SE^ of S e c tio n  35 , 57-23 , I ta s c a  County, 
M innesota, about h a l f  way betw een Nashwauk and M arble and j u s t  N orth  o f  the P a tr ic k  
Mine of B u tle r  B ro th ers  on th e  Mesaba R ange. The o f f e r  was d e c lin e d .

N o.1698 covers the  Eg- o f  th e  NEf-; th e  NWv o f th e  NSj- and th e  o f the  N7^, 
a l l  i n  S e c tio n  20, 47 -28 , M arquette  County, These d e s c r ip t io n s  l i e  about threem 
m ile s  T.7est o f  th e  p ro p e r ty  now b e in g  d r i l l e d  by th e  In la n d  S tee l Company on th e  
South limb o f th e  M arquette  Range. The o f f e r  was d e c lin e d .

No.1699 covers 14,000 a c re s  compirising the Von H il le  E s ta te  lo c a te d  on the  
Matawin I ro n  Range o f O n tario  and about fo r ty  m iles  N orthw est of P o r t A rth u r. I 
v i s i t e d  t h i s  d i s t r i c t  in  A ugust, 1928, and , w h ile  I d id  n o t have tim e to  cover a l l  
th e  Von H i l le  p ro p e r ty ,  found th e  r e p o r ts  o f  th e  p la c e s  I did  v i s i t ,  which were 
s e le c te d  w ith  c a r e ,  g ro s s ly  e x a g g e ra te d . The o f f e r  was d e c lin e d .

N o.1700 covers  an i ro n  p ro p e r ty  cel t id e  w a te r  in  Nov/found land  rep u ted  to  con­
t a i n  a la rg e  tonnage of a v a i la b le  o re . The o f f e r ,  due to th e  ran o ten ess  of th e  
p ro p e r ty , was n o t c o n s id e re d .

No.1701 co v ers  n in e  fo r ty  a c re  d e s c r ip tio n s  i n  S e c tio n s  7 , 8 and 18 , 52-14, 
and two f o r ty  a c re  d e s c r ip t io n s  i n  S e c tio n  13, 52-15 , bo th  in  S t .  Louis County, 
M inneso ta. The lo c a t io n s  a re  in  th e  s o -c a l le d  Gabbro D i s t r i c t  and mare p a r t i c u l a r ly  
about f i f t e e n  m ile s  due N orth  o f D u lu th , Samples o f l im o n ite  ore  a n a ly s iz in g  62^ 
were found in  th e  bottom  o f  a w e ll bu t th e r e  i s  no a ssu ran ce  th a t  they re p re se n te d  
s o l id  le d g e . The o f fe r  was d e c l in e d .
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N o.1702 covers S e c tio n  2 , 45-28 , Crow Wing County, M innesota. F o rty  n ine  d r i l l  
h o le s  and s ta n d p ip e s  have developed a sm all tonnage of h ig h  phosphorus i ro n  ore on 
th e  E a s te rn  end o f  th e  South  Cuyuna Range. T h is  p ro p e r ty  v®s p re v io u s ly  o f fe re d  to  
us th re e  tim o s . The o f f e r  was d e c lin e d .

No.1704 covers fo u r  f o r t i e s  i n  S ec tio n  13, 4 4 -3 5 , I ro n  County^ M ichigan, and 
lo c a te d  about e ig h t  m ile s  N orth  of I re n  R iv e r. Large p ie c e s  o f f l o a t  copper were 
c la im ed  to  have been found . The o f f e r  was d e c l in e d .

No.1707 covers th e  Brainerd-C uyuna Mine in  S e c tio n  36, 45-31 and S ec tio n  1, 
4 4 -31 , C ro w d in g  County, M innesota, on th e  Cuyuna Range. I t  i s  e s tim a te d  to  c o n ta in  
792,457 to n s  o f  developed ore and 517,754 to n s  o f p robably  o re , a l l  h ig h  phosphorus 
i ro n  o re . The o f f e r  was d e c lin e d .

No.1708 covers th e  Rowe Mine i n  S e c tio n s  17 and 18 , 46 -29 , Crow Wing County, 
M inneso ta , on th e  Cuyuna Range, r t  i s  e s tim a te d  to  c o n ta in  25 ,098 ,291  to n s  o f iro n  
and m anganiferous o re . Much o f  i t  i s  low g rade  and must be c o n c e n tra te d . The o f fe r  
was d e c l in e d .

N o.1709 covers e ig h t  f o r t i e s  i n  S ec tio n  31, 59 -18 , S t .  Louis County, M innesota. 
I t  had a ls o  been o f fe re d  to  us in  1922. I t  i s  claim ed th a t  a sanp le  from an outcrop 
an a ly zed  5 7 ,99/j i r o n  and abou t 25^ s i l i c a .  There a re  no e x p lo r a t io n s .  The o ffe r  
was d e c lin e d .

N o ,1710 covers th e  NB^ of th e  NWj- and th e  VMg- o f th e  S3J o f  S e c tio n  3 6 , 47-31, 
Baraga County, M ich igan , lo c a te d  ab o u t seven m iles West and a l i t t l e  North of 
R e p u b lic . There a re  no e x p lo r a t io n s .  The o f fe r  w as d e c l in e d .

N o.1725 covers th e  m ineral r ig h t s  in  the N§- o f  th e  NEj- o f  S ec tion  1, 47-28, 
M arquette  County • T his d e s c r ip t io n  l i e s  a h a l f  m ile  North o f th e  M orris  Mine a t  
N orth Lake and i s  presum ably u n d e r la in  by fo o tw a ll  ro c k s . The o f f e r  was d e c lin e d .

N o.1727 covers th e  S§- o f th e  SW-j of S ec ticn  24 , 43 -35 , I re n  County, M ichigan. 
This: io s c r ip t i o n  l i e s  a q u a r te r  m ile  South o f th e  V i r g i l  M ine. No e x p lo r in g  has 
been  done b u t i t  i s  fa v o ra b ly  lo c a te d  w ith  r e s p e c t  to  a d ja c e n t p r o p e r t ie s  which 
have prom ise and I recommended th a t i t  be ac q u ire d  i f  we cou ld  g e t  i t  on reasonab le  
te rm s , I a lso  recommended t h a t ,  i f  p o s s ib le ,  we a c q u ire  th e  NVy of th e  SW|- o f the  
same s e c t io n .

No.1729 covers 1940 a c re s  lo c a te d  on Pond R idge, a sp u r a t  th e  Southern e x tr e ­
m ity  o f L in v i l l e  M ountain in  Burke and McDonald C o u n tie s , N orth  C a ro lin a . There i s  
r e p o r te d  to  be a la rg e  d e p o s it  o f h a rd  brown h e m a tite  ore a n a ly z in g  from 66% to  62%> 
i r o n ,  very  low in  s i l i c a ,  on ly  a t r a c e  a4 to  %%> s u lp h u r , le s s  th an  1% phosphorus 
and l%% to  2g-/b m anganese. There h as  been only a sm a ll amount of p ro sp e c tin g  done. 
The o f f e r  was d e c lin e d .

GEOLOGICAL DEPARTMENT



Kj,__SXPTITSD STATT-TSITTS .

T ables VI and V II , which fo llo w , show a d e ta i le d  sta tem en t o f  c h a r t s  to  
g e o lo g ic a l  expense fo r  th e  y e a r  and a com parative  s ta tem en t o f th ese  charges 
fo r  th e  l a s t  th re e  y e a r s .  They a re  s e lf -e x p la n a to ry :

TA3L3 V I.

STAT&rjRT OF CHARGES TO GEOLOGICAL BXP5K5E FOR Y3AR 1928.

S a l a r i e s ,  _ _ -  - 512,696.77
T ra v e l ,  - - - - - 393.93

( 1 ) O p era ting  au to m o b ile s , - 873.95
(2 ) S u p p lie s , -  -  -  - 694.26

O ffice  expense , -  -  - 5.27
T o ta l , 314,664.18

( 1 ) .  DETAIL OP COST OP CPCRATILG APTOllOBILGS.

_________IT3LI3 .__________________ GOST .

G a s o l in e ,o i l  & g re a s e , >174.99
T o o ls , -  13.79
R e p a irs , -  103.33
D e p re c ia tio n , -  -  400.78
L icen se , -  46 .80
T i re s ,  ch a in s  & tu b e s , 4 6 .1 6
M isc e lla n e o u s , -  -  4 .2 3
In su ra n c e , -  25.32

T o ta l on S tudebaker, 3815.40

■5  p ro p o rtio n  Dodge tru c k . 58.55
T o ta l ,  5873.95

f2) . TII3 KCRG EIPORTAIIT CHARGT35 TO SUPPLIES.

C hild s A rt G a lle ry  (Annual R e p o r t) , 3204.82 (1 /3  p ro p .)
I ro n  Ore, -  " " 19.33 
Blue p r in t  p ap e r, -  141.78 
T rac in g  C lo th , - - - - -  73.84 
Drawing p a p e r , -  -  -  -  -  16.10 
R epairs  to  t r a n s i t s ,  -  96.22 
Haas Compass r e n t a l ,  -  50.00

TA3L3 V II .

CQMPARATIVG 3TAT L'.RTT OF CHARGES TO GEOLOGICAL DGPARTM'utTT FOR LAST THRGG YEARS.

S a la r i e s ,  -  
T ra v e l, -  
O p era ting  au to m o b ile s , 
S u p p lie s , -  
O ffic e  expense , -  

T o ta l ,

1928, 192 7. 1926.

312 ,696 .77
393.93
873.95

312,976.88
336.34
761.07

518,982.40
329.57
833.58
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Safety Department

Annual Report

Year 1926

11. ACCIDENTS 
AND

PERSONAL
INJURY

a. Ratal Accidents:

Accidents resulted in the loss of four liv es  in 1928. This is  
the same number as occurred in 1927, but there were less  men employed 
th is year and the rate per thousand men employed therefore is  s lig h tly  
higher.

The f a t a l i t y  r a t e  from  1911 to  1928, e x c lu s iv e  of the lo s s  of l i f e  
by th e  B arnes-H ecker a c c id e n t  in  1926, was 1.63 p e r thousand men; 
in c lu d in g  th e  f a t a l i t i e s  by th a t  a c c id e n t the  r a t e  was 3 .1 2 . The 
av erag e  annual r a t e  f o r  the y e a rs  p r io r  to  1911 was 4 .9 6 . Complete 
f ig u re 's  f o r  th ese  y e a rs  ap p ear in  Table I I I  of t h i s  r e p o r t .

DESCRIPTION OF FATAL ACCIDENTS.

A ccident No. 1.

H arry Spencer was in ju re d  a t  th e  Maas Mine, January  25 , 1928, by 
b e in g  s tr u c k  and knocked down by a  locom otive  t r a i n .  He was taken to  
th e  Ishpem ing H o sp ita l  im m edia tely , and f o r  a  tim e i t  was thought th a t  
he ’would re c o v e r . Pneumonia d eve loped , however, and caused h is  d ea th  
two days l a t e r .

At th e  tim e o f  th e  a c c id e n t Spencer was c le a n in g  the 4 th  le v e l  
d i t c h ,  a t  a  p o in t  about 225 f e e t  from  the s h a f t  s t a t io n .  There we re  two 
locom otive  t r a i n s  a t  th e  s h a f t  and Spencer knew they  we re  th e re  and 
th a t  they  would be p a s s in g  by where he was w orking , as the  f i r s t  t r a in  
came a lo n g  he stepped  to  one s id e  o f th e  d r i f t  and watched i t  p a s s . The 
o th e r  t r a i n  was fo llo w in g  a t  a  d is ta n c e  o f 200 f e e t ,  the runner look ing  
ahead and r in g in g  h is  b e l l .  As the  t r a i n  approached w ith in  20 f e e t  o f 
Spencer he s tep p ed  d i r e c t l y  in  f r o n t  of th e  c a r s .  The runner ap p lied  
th e  b rake  and re v e rs e d  th e  m otor b u t b e fo re  the  t r a i n  could be stopped 
th e  a c c id e n t had o c c u rre d . I f  th e  d is ta n c e  had been f iv e  f e e t  f a r th e r  
i t  p ro b ab ly  would have been avo ided .

Spencer was an Englishm an, 67 y e a rs  o ld , and i s  su rv ived  by a 
widow. The County C oroner decided  n o t to  h o ld  an in v e s t ig a t io n .  This 
f a t a l i t y  was c l a s s i f i e d  as I I I - f l - 3 ,  v io la t io n  o f ru le s  by in ju re d  
workman.

A cciden t No. 2 .

O scar A nderson, an e l e c t r i c i a n ,  was se v e re ly  burned by c u rre n t 
from a  30,000 v o l t  h ig h  te n s io n  w ire  a t  P r in c e to n , June 14, 1928. A fte r  
he was in ju re d  he was a b le  to  walk w ith  a s s is ta n c e  and he was taken  to  
h i s  home in  Cwinn by th e  lo c a l  p h y s ic ia n . L a te r  in  the  day he was removed 
to  th e  Ishpem ing H o s p i ta l ,  where he d ied  June 2 1 s t.
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11. ACGI HERTS 
AND

PERSONAL
INJURY

a . Fatal Accidents -  (Continued)

I t  was n e c essa ry  to  do some r e p a i r  work on th e  so u th  c i r c u i t  o f  
th e  tra n sm is s io n  l i n e  from  Ishpem ing to  Gwinn. Vta. M artin , foreman 
e l e c t r i c i a n  o f the Gwinn d i s t r i c t ^  te lephoned  to  Leo V oelker, foreman 
o f  th e  Ishpem ing d i s t r i c t ,  to  have th e  sw itch  p u lle d  a t  th e  ishpem ing 
end , w h ile  he would p u l l  the  one a t  the  Gwinn end and k i l l  th e  l in e .
After the telephone conversation Martin sent h is crew to take off an 
insulator on the south c ircu it, under the impression that the line was 
dead. 7/hile engaged in  this work Anderson was fa ta ly  injured.

The a c t  o f  c le a r in g  th e  l in e  was more com plicated  th an  p u l l in g  
th e  sw itc h  on each end. I t  was a ls o  n e c essa ry  to  sw itch  the sub­
s t a t io n  in  th e  palm er d i s t r i c t  from one c i r c u i t  to  th e  o th e r .  When 
M artin  had asked V oelker to  k i l l  the  l in e  V oelker im m ediately  se n t a  
man to  the  palm er s u b - s ta t io n  to  d isc o n n e c t the  so u th  c i r c u i t  a t  th a t  
p o in t .  T his man was to  te lephone  to  V oelker as soon as th e  sw itch  was 
thrown and V oelker would have th en  p u lle d  the sw itch  a t  h is  end and the 
l in e  would have been c le a r e d .  A mi su n d ers  t  abiding over the  method of 
o p e ra t io n  r e s u l te d  in  th e  f a t a l i t y .

Anderson was an Am erican, 46 y e a rs  o ld  and i s  su rv iv ed  by a  widow 
and th re e  c h i ld re n . The County Coroner d id  no t h o ld  an in q u e s t .

The C e n tra l S a fe ty  Committee c l a s s i f i e d  th is  a c c id e n t I 1-4, improper 
a c t  o r  s e le c t i o n  o f work by th e  forem en.

A ccident Ho. 3.

V/aino Tarkka was i n s t a n t l y  k i l l e d  a t  the C l i f f s -S h a f t  Mine, Nov.
24, 1928, by f a l l i n g  from  th e  10 th  le v e l  to  th e  15th  l e v e l ,  "A" S h a f t, 
a  d is ta n c e  o f 280 f e e t .

Tarkka was a c t in g  as cage r id e r  when k i l l e d .  W ith a  s h if t -b o s s  and 
a  trammer he was r id in g  from th e  15 th  le v e l  to  th e  10th  le v e l ,  where 
th e  cage was to  be stopped  to  p ic k  up the  men who were th e re ,  w a itin g  
to  go to  s u r f a c e .  As th e  cage reached  the  le v e l  and b e fo re  i t  was 
c o r r e c t ly  s p o tte d  Tarkka opened th e  door o f  the cage and s ta r te d  to  s te p  
o f f .  The h o is t in g  e n g in e e r  p u l le d  the cage f o r  a  d is ta n c e  of f iv e  o r s ix  
f e e t  and T arkka was thrown forw ard by th e  r a p id  upward move o f the  cage 
and h is  body p lunged  down the 3 h a f t .

Two s a fe ty  s ta n d a rd s  were broken o r n e g le c ted  in  the  occurrence  o f 
t h i s  f a t a l i t y ,  namely the  keep in g  c lo se d  o f the  doors o f  a  cage u n t i l  
i t  ha3 been stopped  a t  the  p ro p er d e s ig n a tio n  and th e  g iven  of a  one 
b e l l  3top. s ig n a l  to  s ig n i f y  th a t  f a c t .
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Tarkka was a sin g le  man, 27 years of age and was American born of 
Finnish parents. The Coroner’ s Jury rendered th is verd ict:’’Accidental 
and no blame attached to any one”.

The c l a s s i f i c a t i o n  of th is  a c c id e n t was I I - 5  and I I - 3 ,  f a i lu r e  
to  i n s t r u c t  men as to  th e  method of do ing  woric and h azard s  in c id e n t 
th e re to  and a  v io la t io n  of r u le s .

A cciden t No. 4 .

Gust K osk i, a  m iner, was in s ta n t ly  k i l l e d  a t  th e  llegaunee Lline by 
a  f a l l  of g round , December 1 8 th , 1928.

When t h i s  a c c id e n t o ccu rred  Koski and h is  p a r tn e r ,  Frank Johnson, 
were d r i l l i n g  in  th e  back , ov er th e  cap  o f  th e  l a s t  s e t  of tim ber 
a g a in s t  th e  b re a 3 t o f the s l i c e  they  were advancing . Johnson heard  
some ore  d r ib b l in g  down over th e  tim b er and stopped  the  m achine. He 
s tep p ed  back and Koski s ta r te d  back a ls o .  B efore th ey  had tim e to  
re a c h  s a fe ty  a  la rg e  p ie c e  o f o re , about s ix  to n s ,  s e t t l e d  from the 
back above the tim b e r, knocked o f f  th re e  caps from th e  l a s t  s e ts  of 
t im b e r. Koski was caught by th e  f a l l  but Johnson escaped unharmed.

Koski was a F in n , 36 y e a rs  o ld , and i s  su rv iv e d  by a  widow and 
th re e  c h i ld r e n .  The v e r d ic t  a t  th e  C o ro n e r 's  in q u es t was ”We f in d  
th a t  Koski l o s t  h is  l i f e  by an unavo idab le  a c c id e n t and exonera te  any 
one f o r  any blame in  co n n ec tio n  w ith  th e  a c c id e n t” .

TABLE I
C lassification  of Fatal Accidents 1911 to 1928. Inclusive.
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Im proper Method of W o rk ............................................................. 8
V io la tio n  o f Rules ...................................................................  7
C a re le ssn e ss  ..........................................    6
F a i lu re  to  use Tools or A ppliances P rov ided  . . . . . . . .  4
F a i lu re  to  use S a fe ty  D e v ic e ............................................. . ._1 26

B O ther Woricmen:
Im proper Method of W oric.......................................................   9
V io la t io n  o f Rules ..........................................    3
C a se le ssn e ss  ...............     g
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By the  C e n tra l S a fe ty  Committee -  (Continued.)

F a i lu re  to  Use Tools o r A pplicances p ro v id ed  .............. 1 16

T o ta l ............................................................................... 161

C la s s i f ic a t io n  o f Causes of F a ta l  A cc iden ts
from  December 1 s t .  1898 to  December 5 1 s t .  1928

A F a l l  o f  Ground or T im b e r ........................................................  86
Run o f Mud or S a n d ...................................................................... 60
F a l l  o f Chunk or Ore from Chute ......................................... 2
S tra y  Chunk o r  s t i c k  down R aise  o r  S t o p e ............................2 150

B S h a f t A cc id en ts :
F a l l in g  down S h a f t ......................................................................  14
Rock or Timber f a l l i n g  down S h a f t .................................. 2
Being s tru c k  o r  caugh t by Cage, S k ip ,

Bucket o r T o o l .............................................................  8
F a l l in g  from Cage, S k ip  o r Bucket ...................................  11
F a l l in g  from  Ladder in  S h a f t ...............................................  5
Being c a r r ie d  o r pushed in to  S h a f t by C a r ..................  3
A ttem p ting  to  Jump on o r o f f  Cage, Skip  o r

Bucket ...............................................................................  3
Being s t r u c k  by C ro s s h e a d ...................................    5 51

C Use of E x p lo s iv e s ;
E xp losion  of p o w d e r .................................................................... 14
prem ature  B la s t ............................................................................. 3
F a l l  o f  Ground or Timber due to  a  B la s t  ....................... 4
Being overcome by G a s ............................................................... 3
M isce llaneous Causes ................................................................    1 25

D Mine and R a ilro a d  C a rs :
Being caught by H aulage Cars ............................................. .. 12
R iding  o r  a t t e p t i n g  to  r id e  C a r s .................. ............... .... 6
F a l l in g  w ith  Car from  T r e s t le  .............................................  4
By b e in g  run over by R a ilro a d  C a r ....................................  6
By M isce llan eo u s Causes .....................................    1 29

E M isce llaneous C auses;
F a l l in g  in  R aise  o r  P o c k e t ....................... ............... 7
C ontact w ith  E le c t r ic  Wire ........................................ .. 7
F a l l in g  from  L adder, T r e s t le  or S tage ...........................  4
F a l l in g  w ith  machine o r T r i p o d ........................... ...............  2
Being caught under Pump R o d .................................................. 2
A sphyx ia tion  from Mine F i r e s  ...............................................  3
Being p u lle d  in to  Moving M a c h in e ry .................................  2 27

T o ta l  .................................................  282



Safety Department

Annual R eport 

Year 1928.

ACCUEDT
AMD

PERSONAL
INJURY

a . TABLE I I I .
Showing number of f a t a l i t i e s  and r a t e s  p e r  1000 employees 

f o r  t h i r t e e n  y e a rs  p r io r  to  S a fe ty  work: and f o r  IS years  
o f S a fe ty  work.

Year F a t a l i t i e s R ate Year F a t a l i t i e s Rate
1898 6 5 .63 1911 5 1.89
1899 4 3 .41 1912 4 1.71
1900 4 2 .80 1913 11 4 .19
1901 9 6 .83 1914 10 4 .10
1902 8 5 .38 1915 5 2.17
1903 8 5.15 1916 8 2 .61
1904 4 2.97 1917 6 1 .73
1905 12 5.88 1916 13 3 .45
1906 10 4 .1 3 1919 11 2.79
1907 17 6 .33 1920 5 1.21
1908 6 2 .57 1921 6 2.60
1909 13 5 .15 1922 1 .45
1910 20 6.52 1923 6 2.19

1924 5 1.88
1925 2 .81
1926 55 23.90
1927 4 1.82
1928 4 2.00*

121 AVg. 4 .9 6 161 Avg. 3 .12

Comparison o f F a t a l i ty  R ates fo r  Coal M ines. M etal H in es . E tc
u. S. U. S. Minn. Mi oh. C. C. I

Year Coal Mines M etal Mine3 M etal Mines M etal Mines Company
1911 4 .9 7 4 .4 5 5.46 4.28 1.89
1912 4 .4 6 4 .09 3 .1 5 3.22 1.71
1913 4 .70 3 .7 2 3.16 3 .12 4.19
1914 4 .6 6 3 .92 2 .93 3.97 4 .1 0
1915 4 .4 4 3.89 2 .71 3.74 2.17
1916 3 .94 3 .62 2.59 3.76 2.61
1917 4 .2 5 4 .4 4 3.04 3.40 1.76
1918 3 .9 4 3 .57 3.25 3.31 3.45
1919 4 .2 7 3 .43 3.09 2 .99 2 .79
1920 3.62 3 .16 2 . 61 3 .25 1.21
1921 4 .1 1 3.09 2 .51 3 .6 3 2 .60
1922 4 .8 9 3 .54 3 .03 2 .17 .45
1923 4 .3 9 3.01 2.08 2.03 2.19
1924 4 .8 0 3 .5 1 5.61 2.30 1.88
1925 4 .6 5 2 .99 2.16 2 .33 .81
1926 3.47 1.67 5.79 23.90
1927 3.10 2 .55 2 .02 1.82
1928 2.00*

4 .40 3 .56 3 .03 3 .28 3.12

is t in a te d  f ig u r e
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b . R on -F ata l A c c id en ts :

There were 119 l o s t  tim e a c c id e n ts  in  1928, th e  low est number in  
th e  h i s to r y  o f  the Company, on the b a s is  of th e  number of men employed.
The number in  1927 was 207, and th e  re d u c tio n  fo r  1928 was 43 per c e n t.
As the  A u s tin , Boeing and Stephenson mines were abandoned l a t e  in  1927, 
com parison should  be c a lc u la te d  on th e  re c o rd s  of th e  mines th a t  were 
o p e ra ted  b o th  y e a rs . These f ig u r e s  a re  119 a c c id e n ts  in  1928 and 164 
in  1927, w hich g ive  a  re d u c t io n  o f 27 p e r  c en t fo r  the  fonner y e a r. The 
C e n tra l  S a fe ty  Committee c l a s s i f i e d  62 p e r  c e n t of the 1928 acc id en ts  
p re v e n ta b le , which i3  th e  h ig h e s t  p ro p o rtio n  s in c e  the  Committee has 
fu n c tio n e d . Two i n ju r i e s  were o f so s e r io u s  a n a tu re  th a t  th e re  is  
doubt when th e  men w i l l  r e tu r n  to  work, a lth o u g h  th ey  a re  no t expected 
to  cause perm anent d i s a b i l i t y .

The number o f a c c id e n ts  w hich were o f so se r io u s  a  n a tu re  th a t  they 
demanded com pensation , in c lu d in g  f a t a l i t i e s ,  t o t a l  86 fo r  the  y e a r. This 
number was 70 p e r  cen t of a l l  th e  a c c id e n ts .  In  1927, th e re  were 144 
com pensable a c c id e n ts  and th e  p ro p o rtio n  was a ls o  70 p e r  cen t of the  t o t a l .

Safety Department

Annual Report

Year 1928

The number of a c c id e n ts  by th e  u s u a l  c h ie f  c a u se s , such a s  f a l l s  of 
g round , chunks r o l l i n g  down p i l e s ,  h au lage  o p e ra t io n s , e t c . ,  was reduced 
by a lm o st o n e -h a lf ,  w hich d u p l ic a te s  th e  re c o id  of 1927 over the p rev ious 
y e a r .  A ll causes show a  re d u c tio n  in  th e  number of a c c id e n ts .

C re d it  f o r  the  improved a c c id e n t re c o rd  f o r  th e  p a s t two y ea rs  is  
due p r im a r i ly  to  the  Manager and G eneral S u p e rin te n d e n t, who hajfa not 
been s p a r in g  in  g iv in g  o f t h e i r  tim e and s u p e rv is io n  to  a l l  the  v a rio u s  
a c t i v i t i e s  r e la te d  to  a c c id e n t p rev e n tio n  work.

The lo n g e s t p e rio d  and m ost s h i f t s  worked reco rded  were e s ta b l is h e d  
by th e  M orris-L loyd  Mine. No a c c id e n t o ccu rred  a t  t h i s  p ro p erty  from 
June 2nd to  th e  end o f th e  y e a r ,  d u r in g  w hich tim e 41,340 s h i f t s  were 
w orked.
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TABLE V
B C la s s i f ic a t io n  o f  a l l  a c c id e n ts  by cau ses  -  1928

By f a l l s  o f ground in  s to p e s , d r i f t s  and r a i s e s  ....................... 15
By p in ch in g  f in g e r  or fo o t  betw een o b je c ts  ....................................  15
By f a l l i n g  o b je c ts  o th e r  th a n  f a l l s  o f  ground .............................. 11
By chunks o f o re  or ro ck  bounding from ch u te s  .............................  10
By h au lage  .................    10
By s l ip p in g  o r  s tu m b l in g ..........................................................................  9
By o b je c ts  g la n c in g  or b o u n d in g ...................................    8
By chunks r o l l i n g  down p i l e s ......................... ...................................... 7
By in f e c t io n  r e s u l t i n g  from  s l i g h t  i n ju r i e s  ... ............................... 7
By f a l l i n g  from  s ta g e , la d d e r , e t c ......................................................  6
By moving c a b le  o r  rope ............................................................................  6
By moving m a c h in e ry .....................................................................................  5
By h a n d lin g  t i m b e r ......................................................................................   4
By hand to o ls  ...................................    2
By e x p lo s iv e s  ................................................................................................... 3
By e l e c t r i c i t y .............................   2
By m isc e lla n eo u s  c a u s e s ...............................................................................  3

123

' TABLE VI

Number o f Compensable and Non-Compensable A cciden ts
R eceived No

Safety Department

Annual Deport

Year 1928

Lline Compensation Compensation T o ta l

Athens 9 3 12
C l i f f s - S h a f t 20 9 29
Holme 3 5 2 7
Maas 15 3 18
M orris-L loyd 6 3 9
Negaunee 14 3 17
Oardner-Mackinaw 2 1 3
Stephenson - 1 1
R epublic 4 1 5
S p ie s -V irg il 1 3 4
C» P« <& L. Go# 2 3 5
Moving Maas Houses - 1 1
T ild e n 1 - 1
H ill-T ru m b u ll 7 4 11

86 37 123

4
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B Number of Accidents, number per 1000 
Hen employed and Percentage Classified. 
Preventable -  1912 to 1928.

Number o f Number p e r  1000 P ercen tage  C lassi:
Year A cciden ts Men Employed P re v en tab le
1912 207 88 25
1913 316 120 24
1914 443 181 37
1915 427 185 23
1916 592 193 20
1917 639 184 23
1918 590 156 21
1919 670 172 22
1920 708 175 19
1921 351 170 18
1922 344 168 26
1923 453 166 23
1924 407 152 23
1925 363 152 27
1926 426 185 33
1927 211 90 43
1928 123 77 62

TABLE V III
Injuries per 1000 Workers:

1916
to

1920 1921 1922 1923 1924 1925 1926 1927 1928
C. C. I .  Co. 175 170 168 166 152 152 185 90 77
Mich. M etal Mines 235 251 225 191 208 229 215 197

A ll U .S .M etal 
Mines 241 249 268 275 278 283 245 221

TABLE IX
C la s s i f ic a t io n  o f  A ll A cciden ts 1928 

By th e  C e n tra l  S a fe ty  Committee

1 . Trade R isk , ( in c id e n ta l  and N on-P reventable  .............................  46

I I  N egligence o f Company:
1 . F a i lu re  to  Use S a fe ty  D evices P rov ided  .......................  0
2 . F a i lu re  to  Use P roper Tool3 or

A ppliances P r o v id e d ................ ..........................................0
3 . V io la t io n  o f  R u l e s ................ ................................................ .. 1
4 . im proper Act or S e le c t io n  o f  im proper

Method o f  Doing Work (By Foreman) ...........................  2
5 . F a i lu r e  to  I n s t r u c t  Men as to  Method of Doing

Work and H azards In c id e n t T hereto  ...........................  4
6 . F a i lu r e  to  p ro v id e  S a fe ty  D e v ic e s ............................. .... 0
7 . F a i lu re  to  p ro v id e  P roper T o o ls , A ppliances

o r p la c e  to  W o rk ........................................ ............. .......... 3 10
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B C la s s i f ic a t io n  o f A ll A cc iden ts  1928
By the C e n tra l  S a fe ty  Committee -  (Continued.)

I l l  N egligence of Workmen:
1 . F a i le d  to  Use S a fe ty  Device P r o v id e d .................... .. 2
2* F a i le d  to  Use P roper A ppliances o r

Tools p rov ided  ...................................................... 1
3 . V io la t io n  of R ules ..............................................................  3
4 . im proper Act or S e le c t io n  o f  Im proper Method

o f Doing Work . .(B y  Workmen) ....................................  34
5 . C a re le s sn e s s  . .  (By Workmen) ........................... .. 23 63

O ther Workmen:
1 . F a i le d  to  Use S a fe ty  D evices P r o v id e d .............. .. 0
2 . F a i le d  to  Use P roper A pplianoes o r

Tools P r o v id e d ...................................................................  0
3 . V io la t io n  of R ules ........................................................ .. 0
4 . Im proper Act or S e le c t io n  o f Im proper

Method o f  Doing W o rk ... (By Workmen( ..................  3
5 . C a r e le s s n e s s . . .  (By Workmen) ........................................  1 _4

T o ta l .................................. 123

TABLE X
A cciden t Frequency and S e v e r i ty  Average fo r  A ll P ro p e r t ie s  

f o r  A cciden ts  o c c u rr in g  in  th e  y e a r  named.

A cciden t Frequency R ates A cciden t S e v e rity  Rates
Number o f  A cciden ts  p e r 1000 Days Wo deed Number of Days Lost per 1000 Days 
_______  __________________  ______  ________ Wo r i c e d ___________

Mine 1926 1927 1928 1926 1927 1928
Athens .695 .332 .266 18.750 6.146 9.475
C l i f f s - S h a f t .784 .353 .332 16.856 8.880 9.213
Gardner-M ackinaw 1.355 .141 5.079 2.378
H i l  1-Trurabul 1 .125 .137 .275 2.290 3.035 5.859
Holmes .654 .400 .168 13.456 7.774 2.995
Maas .429 .209 .360 20.695 6.146 16.318
M orris-L loyd .666 .366 .152 8.817 13.890 5.717
Negaunee .428 .293 .238 13.094 8.169 7.563
S p ie s -V irg i l .457 .351 .154 19.416 5.713 .963
R epublic .693 .349 .310 14.348 2.706 7.103

Average A ll p r o p e r t ie s .665 .354 .232 18.332 9.566 7.073

<•
:*
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c. S a fe ty  I n s p e c t io n :

M onthly in sp e c tio n  o f our m ines in  t h i s  County were made by the 
S a fe ty  In sp e c to r  and r e p o r ts  subm itted  o f  th e  same. S p ec ia l r e p o r ts  
were made to  the  Manager upon h a z a rd s  th a t  should be c a lle d  to  h is  
a t t e n t io n  w ith o u t u n n ecessa ry  d e la y . A comm ittee of th re e  underground 
bosses from  the A thens, C l i f f s - S h a f t  and M orris-L loyd m ines, in sp ec ted  
th e  lo c a l  m ines in  Septem ber, and the  s u rfa c e  and m echanical equipment 
was in sp e c te d  in  O ctober by a  m echanic from th e  Maa3 Mine, a  su rface  
forem an from  th e  Holmes Mine and an e l e c t r i c i a n  from  th e  M echanical 
and E l e c t r i c a l  D epartm ent. The S a fe ty  In sp e c to r  in sp e c ted  the sp ie s -  
V i r g i l  fo u r  tim e s .

TABLE XI
Showing the number of Foremen and Workmen by m ines. 
who have served  on S a fe ty  In sp e c tio n  Com m ittees.

Mine Fo remen \7o ricnen
Athens 8 21
Cl i f f  s -S h a f t 12 57
Holmes 9 27
Maas 11 45
M orris-L loyd 11 60
Hegaunee 15 60
R epublic 8 42
I d le  & M isce llaneous 43 252

117 564

TABLE XII
L is t  and number of a l l  r e p o r ts  f o r  p rev e n tio n  

of A cciden ts made in  1928

Cage R id ers  ...........................
H o is tin g  Ropes .....................
Ladderways .............................
S k ip  and Cage Roads ..........
Cage S a fe ty  Catches ..........
H o is ts  .......................................
Mine Rescue and F i r s t  Aid
S a fe ty  In sp e c tio n  ..............
F i r e  Hose Equipment .........
E l e c t r i c a l  Equipment . . . .  
F i re  E x tin g u ish e rs  ............

D a i l y ......... 3175
"   2843

Y /eek ly ...........  386
'•  405

M o n th ly .........  115
•»   177
’*   195
•*   83

Q u a rte r ly  . . .  42
" . . .  25

Semi-Annual . 27
7473
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d. Special Safety A ctiv it ie s .

The Central Safety Committee.
The p e rso n n e l of th i3  Coranittee was th e  same as In  1927 w ith  the  

a d d it io n  o f one new member, in  th e  personage o f Mr. C a rl Brewer, 
A s s is ta n t  S u p e rin te n d en t of th e  Negaunee D i s t r i c t ,  A re g u la r  m eeting 
was h e ld  each  month, e x c e p tin g  in  November. The c la s s i f i c a t i o n  of 
a c c id e n ts ,  a s  r e p o r te d  in  T ab les one and n ine  of th is  re p o r^  was made 
by t h i s  Committee and a l l  s a fe ty  s u b je c ts  o f im portance were r e fe r re d  
to  i t  f o r  d is c u s s io n .

Foremen Safety Conferences.
The Company's F o u rth  S a fe ty  Conference f o r  a l l  of i t s  foremen 

was he ld  a t  th e  C e n tra l O f f ic e , O ctober 2 7 th , w ith  100 men in  a tten d an ce . 
The s p e c ia l  f e a tu re s  o f th is  m eeting  were an ad d ress  by Mr. E l l i o t t ,  
a  paper e n t i t l e d  " E ff ic ie n c y  and S a fe ty "  by Mr. C. J .  s ta k e l ,  Superin ten ­
d en t o f  th e  N orth Lake D i s t r i c t ,  and a  com parison of th is  y e a r 's  
a c c id e n t re c o rd  w ith  th a t  o f  p r io r  y e a rs  by Mr. M oulton, S e c re ta ry  o f 
th e  P ension  D epartm ent.

D i s t r i c t  forem en co n fe ren ces  were h e ld  e a r ly  in  the  y e a r  a t  
Ishpem ing, Negaunee and N orth  Lake, f o r  th e  fc rm p la tio n  o f  sa fe  v 
s ta n d a rd s  in  the  o p e ra tio n  of underground h a u la g e . S im ila r  conferences 
were h e ld  l a t e r  a t  th e  same p la c e s ,  f o r  th e  ad o p tio n  o f s tan d a rd s  fo r  
th e  h a n d lin g  and u se  o f  e x p lo s iv e s . I t  i s  th e  e x p e c ta tio n  th a t  these  
new s ta n d a rd s  w i l l  be of v a lu a b le  a id  in  s to p p in g  a c c id e n ts  by these  
c a u se s . I f  th e y  do not su cceed , we a t  l e a s t  can tra c e  the  re sp o n s i­
b i l i t y  fo r  the f a i l u r e  to  do so .

The Lake Superior Annual safety Conference.
The Lake S u p e rio r S e c tio n  o f  th e  N a tio n a l S a fe ty  Conference held  

i t s  annual m eeting  a t  D u lu th , June 2 5 th  and 2 6 th . Our Company had fou r 
d e le g a te s  from  th e  M arquette D i s t r i c t  and e ig h t  from  th e  M innesota mines 
th e r e .  Mr. E l l i o t t  p re s e n te d  a  p a p e r  on th e  s u b je c f 'S a fe ty -  A Major 
O b je c tiv e  in  M ining " and th e  S a fe ty  In sp e c to r  gave a  d e s c r ip tio n  of 
two un u su a l mine a c c id e n ts .

Michigan Safety Congress.
T his Congress was h e ld  under th e  s u p e rv is io n  of th e  Michigan 

Departm ent of Labor and In d u s try , a t  L ansing , A p r il  11th  to  the 13th.
The Campaity's In sp e c to r  was one o f th e  two d e le g a te s  p re s e n t who 
re p re se n te d  th e  Lake S u p e rio r  M ining Companies. He subm itted  a  re p o r t 
of t h i s  co n fe ren ce  to  th e  G eneral S u p e rin te n d e n t.
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d. Monthly Safety Bulletin.
This b u l l e t i n  was s e n t  to  a l l  forem en to  keep them inform ed upon 

th e  most im p o rtan t f a c t s  r e l a t i v e  to  our s a f e ty  work. In i t s  p u b lic a tio n  
an  a ttem p t i s  be ing  made to  im part to  our forem en what o th e r  o rg an iz a tio n s  
a r e  doing  in  s a f e ty  work, and th e  w r i t in g s  and speeches o f a u th o r i t i e s  
in  a c c id e n t p re v e n tio n  work a re  f r e e ly  quo ted .

Joseph A. Holmes Association Safety Award.
A C e r t i f i c a te  o f Honor was g iven  th e  Negaunee Mine by th is  

o rg a n iz a tio n  fo r  an  o u ts ta n d in g  <*B»~fatal a c c id e n t re c o rd  in  m etal 
o re  m in ing . The p re s e n ta t io n  was made a t  th e  mine June 22nd by 
Mr. P . C. G regory, D i s t r i c t  E ng ineer f o r  th e  Bureau o f  M ines. A ll 
th e  employees of th e  mine and many Company o f f i c i a l s  were p re se n t on 
t h i s  o c c a s io n . Mr. E l l i o t t  ex p ressed  h i s  a p p re c ia t io n  fo r  the honor 
c o n fe rre d  upon th e  men and C ap ta in  F red  "/are s ta te d  th a t  w ithou t th e i r  
a c t iv e  c o o p e ra tio n  i t  would have been im possib le  to  have made th e  reco rd . 
The mine had o p era ted  from  January  2 3 rd , 1919, to  t h i s  d a te  w ithout 
s u s ta in in g  a  f a t a l i t y .  The re c o rd  was broken December 14 th , 1928, when 
a  m iner was a c c id e n tly  k i l l e d  by a  f a l l  of ground.

Safety Flags.
k The N a tio n a l S a fe ty  F lag  f l i e s  a t  each mine prov ided  i t  is  exempted 

from an a c c id e n t th a t  in c a p a c i ta te s  an in ju re d  employee from work over 
two w eeks. 'Then such an a c c id e n t o c c u rs , a t  th e  e x p ira tio n  of two weeks, 
the  f l a g  i s  low ered f o r  a  p e rio d  of one week.

Two 3anner F lag s  a re  p ro v id e d , one f o r  the mine th a t  has operated  
the  lo n g e s t  p eriod  w ith o u t a  l o s t  tim e a c c id e n t  and a n o th e r fo r  the mine 
th a t  has  th e  most s h i f t s  worked w ith o u t 3uch an a c c id e n t ,  bu t in  no 
in s ta n c e  can th e  honor be g ra n te d  f o r  l e s s  th an  a  month’ s re c o rd . Thus 
a  sm all mine has an o p p o r tu n ity  to compete w ith  a  la rg e  mine fo r  the  
honor of f ly in g  one o f th ese  f l a g s .  A3 th e  M orris-L loyd Mine was operated  
th e  l a s t  seven months o f the y e a r  and s u ffe re d  no lo s t  tim e a c c id e n t, no 
o th e r  mine was e n t i t l e d  to  a  Banner F la g  d u r in g  th is  p e r io d .

D is t r ib u t io n  of C ig ar3 .
As a in d ic a t io n  to  our em ployees th a t  a  s a t i s f a c to r y  record in  

p rev e n tin g  a c c id e n ts  was re c o g n iz e d , i t  was dec ided  th a t  whenever a  mine 
had o p e ra ted  th re e  con tinuous months w ith o u t s u s ta in in g  a  lo s t  time 
a c c id e n t a l l  the men w orking a t  th a t  mine would be g iven  a  c ig a r .  A ll 
o f  our m ines in  M ichigan, e x c e p tin g  th e  C l i f f s - S h a f t ,  e s ta b l is h e d  th is  
re c o rd , and c ig a r s  were d i s t r ib u t e d  a c c o rd in g ly .

Haulage Standards.
S tandards f o r  the i n s t a l l a t i o n  and o p e ra tio n  o f  underground haulage 

w ere adop ted  and p r in te d  in  two c o d es, one fo r  forem en and another f o r  
workmen. A ll em ployees engaged in  t h i s  work were g iven  cop ies of th ese  
new r u le s .
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d . E xp lo sive  S ta n d a rd s .
S tandards f o r  th e  h a n d lin g  and use o f  ex p lo s iv e s  were agreed 

upon a t  th e  December m eeting  o f th e  C e n tra l S a fe ty  C onm ittee. They 
w i l l  rea c h  a l l  forem en in  p r in te d  form  in  Ja n u ary , 1929, and a new 
code f o r  workmen w i l l  be p o sted  a t  a l l  m ines th e  same tim e.

Haulage and e x p lo s iv e  h azard s  cause many sovere a c c id e n ts  and 
i t  i s  o u r d e s ire  to  e l im in a te  a c c id e n ts  by thasaV causas.

Fuse C u tte r  and Gap Crim per M aohine.
To e lim in a te  th e  h azard  invo lved  in  c rim p ing  caps by m iners a 

machine a t  each  mine i s  b e in g  in s t a l l e d  by which one man, u s in g  th is  
d e v ic e , can c u t  th e  fu se  and a t t a c h  the caps and be in  no danger of 
in ju r y .  T his change w i l l  red u ce  th e  number o f m is f ir e s  a t  a  mine, 
a s  d ry  fu se  w i l l  always be u se d , and i t  a ls o  s to p s  the  c a re le s s  
s to ra g e  o f  caps in  a  m ine. M etal c o n ta in e rs  a re  prov ided  fo r  the 
t r a n s p o r ta t io n  and s to ra g e  o f  capped fu s e s .

S a fe ty  zones and H aulage D r i f t s .
Xjh e re  a  pas sageway a lo n g  a  locom otive t r a c k  does n o t provide 

ample s a f e ty  to  avoid  a  moving t r a i n  s a f e ty  zones a re  being  cu t and 
t h e i r  lo c a t io n  i s  in d ic a te d  by a  g reen  l i g h t .  I t  has been necessary  
to  p ro v id e  th ese  p la c e s  in  the d r i f t s  of s e v e ra l  mines but more 
e s p e c ia l ly  a t  th e  C l i f f s - 8 h a f t  Mine, where la r g e r  haulage c a rs  a re  
r e p la c in g  th e  type  f o m e r ly  u sed .

Underground I l lu m in a t io n .
A ll s h a f t  s ta t io n s  o f th e  m ines, w ith  the ex cep tio n  of the  C l i f f s -  

S h a f t and M ackinaw-Gardner m ines, were w h ite  washed du ring  the y e a r . To 
m ain ta in  a  t id y  appearance a s  long  as p o s s ib le  th e  w a lls  a re  p a in ted  to 
a  h e ig h t  o f about s ix  f e e t  w ith  h e m a tite , and beyond th is  e le v a tio n  
w h ite  c o a tin g  i s  a p p lie d .

Underground S to rag e  of Timber.
A s ta n d a rd  was adopted th a t  r e q u ire s  th e  p la c in g  o f  sk id s  fo r  

h o ld in g  tim b er in  hau lag e  d r i f t s ,  c o n s tru c te d  a t  l e a s t  18 inches from 
th e  t r a c k  and w ith  a  guard to  pr even t movement of tim ber toward th e  
t r a c k .  G re a te r  c a re  i s  be ing  observed  in  s ta c k in g  tim ber su p p lie s  in  
th e  passagew ays o f  the  su b -le v  e l s .

Safety Department

Annual Report

Year 1928
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d . V e n t i la t io n .
N a tu ra l v e n t i l a t i o n  g iv es  good a i r  in  th e  C l i f f s - S h a f t ,  L io rris- 

L loyd, Gardner-Hackinaw and S p ie s -V irg i l  H ines. The mines of th e  Negaunee 
D i s t r i c t  have a i r  su p p lie d  by th e  o p e ra tio n  o f  la rg e  fan s  and in th e  
r e s t r i c t e d  a re a s  o f the Holmes n in e  sm all fan s  a re  used when i t  i s  
n e c e ssa ry  to  improve poor v e n t i l a t i o n .

Samples of th e  a i r  in  th e  Athens n in e  were taken d u rin g  th e  hot 
season  and se n t to  th e  Bureau o f n in e s  a t  P i t t s b u rg h , Pa. They showed 
a  m oderate d i lu t io n  of carbon  d io x id e . Improvements were then  made in  
the  C i r c u la t io n  o f the  pu re  a i r  and a n a ly s is  made l a t e r  gave very 
good r e s u l t s .

Abandoned p r o p e r t ie s
The open p i t s ,  caves and s h a f t s  o f a l l  abandoned mines and 

e x p lo ra tio n s  were g iven  c a r e f u l  a t t e n t io n  and fen ces  and guards were 
r e p a ire d  where n e c e s sa ry . A number o f  la rg e  danger s ig n s  were posted 
around th e  cave^ of th e  S a lisb u ry  M ine, which has f i l l e d  w ith  w ater.

e .  S a fe ty  Rules and S ta n d a rd s .
A t o t a l  of 162 Book of Rules and R eg u la tio n s  were given to 

woikraen d u rin g  th e  y e a r . 127 were in  E n g lish , 21 in  F in n ish  and 14 
in  I t a l i a n .

Copies o f th e  new s a f e ty  s ta n d a rd s  f o r  the  o p e ra tio n  o f  underground 
h au lag e  were g iven  to  265 em ployees,- 199 f o r  workmen and 76 fo r  foremen.

TABLE X III
D is t r ib u t io n  of Rule Books:

C l i f f s - S h a f t  .........................  33
M orris-L loyd  .........................  31
G ardner-H ack inaw ................  29
T ild e n  ......................................  26
Athens .....................................   16

Haas .........................................  11
Negaunee ...............     11
Holmes ....................................... 2
S p i e s - V i r g i l ........................    1

162

TABLE XIV
D is tr ib u t io n  of H aulage S tandards

C l i f f s - S h a f t  ................
Workmen 

. . . .  23
Fo remen 

11
H o rris -L lo y d  ................ . . . .  53 15
Gardner-Hackinaw . . . . . . . .  9 5
Athens ............................. . . . .  21 8
M a a s .................................. . . . .  29 8
Negaunee........................... . . . .  34 13
Holmes .............................. . . . .  13 7
S p ie s -V irg i l  ................ . . . .  17 8
M isce llaneous .............. . . . .  0 1

199 76
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f . First Aid Work.
No new crews in  f i r s t  a id  to th e  in ju re d  were t ra in e d  l a s t  y e a r  

bu t em ployees who have had th e  Company’ s t r a in in g  in  form er y ea rs  
were g iv en  rev iew  le s s o n s . There were 173 men who p a r t ic ip a te d  in  
t h i s  work and a  t o t a l  o f  72 in s t r u c t io n  se ss io n s  were h e ld .

Mercurochrome has been s u b s t i tu te d  in  l i e u  of iod ine  fo r  t r e a t ­
ment to  p rev en t in f e c t io n  o f  s l i g h t  i n ju r i e s .  This change was adopted 
upon the  recom mendation o f  our p h y sic ian f s .

F i r s t  a id  s u p p l ie s ,  c o s tin g  $267 .79 , were purchased and charged 
to  th e  o p e ra tin g  u n i t s  in  p ro p o rtio n  to  the amounts used .

TABLE XV
Showing the number of men t r a in e d  -  1912 to  1928

Number of men re c e iv in g  t r a i n i n g ....................................  668
" " ” " F i r s t  Aid C e r t i f i c a te s  . . .  535
" " " d e c e a s e d ..............................................................  20
it it it pensioned  ......................................................   6
*t n it now employed by Com pany.....................   314

Lline Rescue Woric.
On January  12 th  a  s h i f t - b o s s  a t  the  C l i f f s -S h a f t  Mine encountered 

smoke as  he s t a r t e d  h i s  to u r  of underground in s p e c t io n . He tra c e d  the  
smoke to  i t s  o r ig in  b u t i t  was too dense to  f i g h t  the  f i r e .  He came to 
s u rfa c e  and n o t i f i e d  th e  S a fe ty  D epartm ent. A crew o f f iv e  men, equipped 
in  oxygen rescu e  a p p a ra tu s , was o rgan ized  in  a  v e ry  s h o r t  tim e, and 
proceeded to  the  f i r e .  W ith in  two hours i t  was e x tin g u ish e d . W ithout 
t h i s  equipm ent i t  was v e ry  p ro b ab le  th a t  a  la rg e  p o r tio n  o f the  mine 
would have f i l l e d  w ith  smoke and g a s s e s , which would have suspended 
m ining  o p e ra t io n s ,  a t  l e a s t  te m p o ra r ily .

Again f i r e  was d isc o v e re d  in  a  mine on the  m orning o f January 28 th . 
Smoke was found ascendir^ j in  th e  main s h a f t  o f th e  Negaunee Mine a t  the 
b eg inn ing  o f  th e  s h i f t  and a  s h if t - b o s s  in  ccnpaiy  w ith  s e v e ra l men were 
lowered in to  th e  mine to  in v e s t ig a te .  They found a sm all f i r e  burning 
in  the v e n t i l a t i o n  d o o r  on the  10th l e v e l ,  w hich was e a s i l y  ex tingu ished .

These two f i r e s  were s t a r t e d  because of d e fe c t iv e  w ir in g , and were 
th e  means o f a t t r a c t i n g  our a t t e n t i o n  to  th e  p o s s ib i l i t y  o f  o th e r  f i r e s  
o r ig in a t in g  elsew here by th e  same c a u se . Mr. E l l i o t t ,  th e re fo re ,  had our 
e l e c t r i c a l  e n g in e e rs  make a  very  c a r e f u l  in s p e c t io n  of a l l  underground 
e l e c t r i c a l  equipm ent and w ir in g  w ith  in s t r u c t io n s  to  c o r r e c t  any 
u n s a t i s f a c to r y  c o n d it io n  th a t  would be found.

During the year 77 training instructions in the use o f oxygen 
apparatus were given at our Michigan properties. There were 67 men who 
participated in th is important woric. The equipment that was fom erly  
stationed a t the Gw inn Central Office is  now kept at the Gardner-Mackinaw 
Mine. Each of our mining d is tr ic ts  in Michigan has i t s  fire-figh tin g  

equipment apparatus, which is  of the la te s t  type and is  always maintained 
in  perfect condition.



S70

11. ACCIDENTS 
ADD

PERSONAL
INJURY

g. n in e  Rescue Work -  (C o n tin u e d ).
The S a fe ty  Departm ent r e c e iv e s  the  q u a r te r ly  and sem i-annual f i r  ̂

in sp e c tio n  r e p o r ts  th a t  a re  made a t  the m ines by mine em ployees, and 
i f  there  i s  any d e la y  o r  f a i l u r e  In th e  d isc h a rg e  o f th is  wo ik , the  
mine s u p e r in te n d e n t i s  n o t i f i e d .

The c o s t  o f  mine rescue  equipm ent and su p p lie s  charged to  the 
m ines was ^494 .73 . F i r s t  Aid and Mine Rescue T ra in in g  was given by 
Mr. J .  H. Y /illiam s, who a ls o  k e p t re sc u e  ap p a ra tu s  in  r e p a i r ,  
in sp e c te d  and rech a rg ed  f i r e  e x tin g u is h e r s  a t  o f f ic e  b u ild in g s  and 
checked and f i l e d  the v a rio u s  r e p o r t s  as l i s t e d  in  T ables tw elve , 
f i f t e e n  and s ix te e n .

S a f e t y  D e p a rtm e n t

A n n u a l R e p o r t

Year 1928

TABLE XVI
Showing th e  number o f men t r a in e d  in  n in e  Rescue Y/ork -  1912 to  1926.

Number g iv en  t r a i n i n g ...............................    411
" Deceased ..................................................................  17
" P e n s io n e d .....................   1
" D is q u a li f ie d  .......................................................... 108
" l e f t  Company's Employment .............................  154
" now employed and q u a l i f ie d  t o

wear th e  a p p a ra tu s  ....................................  131

TABLE XVII

h. Expenses ana Sa laries.
Supplies

D is tr ib u t io n  o f  C igars  ......................................................  90.26
P r in t in g  S a fe ty  S tan d ard s  ...............................................  80.00
A d v e rtis in g  in  M ining jo u rn a l  ....................................... 75.00
S a fe ty  Conference B a n q u e t ......... .....................................  84.41
Underground P ic tu r e s  of S a fe ty  D evices ..................  28.50
Purchase o f S a fe ty  Flags .................................................  27.44
M etal S a fe ty  S igns f o r  a l l  Mines ...............................  23.55
Publications o f National Safety Council ................ 19.62
Dai^jer S igns f o r  Open P i t s  ............................................. 14.00
S a fe ty  E x h ib it  a t  D u lu th  .................................................. 11.81
C lo th es  f o r  Committee ...........................................................  7.20
Mi sc e 1 laneous .......................................................................... 2.16

463.97

F i r s t  Aid and Mine Rescue S u p p l i e s ........................... 12.34 476.31

T ra v e l l in g
S a fe ty  In sp e c to r  ...................................................................  366.93
Mine Rescue and F i r s t  Aid F o re m a n .............................  226.46
Members of Committees ........................................................ 68.68 662.07

S a la r i e s  .......................................................................................................6660.00

GRAND TOTAL ........................................................  $7798.36

R e sp e c tfu lly ; su b m itted ,

Safety inspector
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CLIiYS SHAFT MINE:

On June the 4th the spider on the #8 McCully crusher broke. A 
spider was taken from the South Jackson crusher to  replace the broken one, 
and the broken one shipped to the Lake Shore Engine Works and the necessary  
repairs made.

A ll the mechanical equipment a t th is  mine i s  in  very good condition . 
Operation has been sa tis fa c to r y  during the past year.

HOLMES MIKE:

A Bean v e r tic a l duplex 6" x 6" pump was purchased for  the 5th lev e l  
o f th is  mine. This was put in  operation about November 1st and i s  en tire ly  
sa tis fa c to r y .

The skip h o is t  gave us some trouble on September 2bth, vhen the gear 
keyway on the drum shaft gave out. This keyway was repaired and at the present 
time the h o is t  i s  operating s a t is fa c to r ily .  I f  any further trouble develops 
in  th is  keyway i t  w i l l  be necessary to  replace the drum sh a ft.

A ll other mechanical equipment operated in  a sa tis fa c to r y  manner.

OGDEN MINE:

Operations at th is  mine have been discontinued and the equipment 
moved to  the Tilden Mine,

ATHENS MINE:

A l i t t l e  trouble arveloped in  the brake engine on the skip h o is t . 
Repairs were made and i t  i s  now in  good condition .

A ll mechanical equipment a t th is  mine i s  in  good condition. It has 
operated s a t is fa c to r ily  during the past year.

MAAS MINE:

In April the flanged coupling loosened on the motor shaft of the 
skip h o is t .  I t  was necessary to put a new h a lf  coupling on th is  motor because 
the old one was worn so that i t  did not f i t  the sh a ft.

On April 9th a bearing on the pinion shaft of the th ird  lev e l Aldrich 
pump burned out. This bearing was repaired and the pump i s  again in  good con­
d it io n .

A new crank pin was put in  the Prescott pump on the third leve l 
because the old one became lo o se . This pump i s  again operating sa tis fa c to r ily .

The new pump sta tio n  on the fourth le v e l i s  completed and an Aldrich 
11M x 12” v e r t ic a l tr ip le x  pump, received from the Boeing Mine, w il l  be in ­
s ta lle d  as soon as p o ss ib le .

The steam turbine was operated about seven hours on September the 10th 
on account o f  trouble with the water wheels at the Carp P lant.

A ll mechanical equipment i s  in  good condition and operation was 
sa tis fa c to r y  during the year.
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MAAS CRUSHING PLANT:

This plant operated, s a t is fa c to r ily  during the year.

The f in e  re d u c tio n  p a r t  o f  t h i s  p l a n t ,  w hich in c lu d e s  th e  10" Me Cully 
c ru s h e r  and m otor, b e l t  conveyor w ith  m otor and re d u c tio n  g e a r  com ple te , a lso  
s t e e l  s t r u c tu r e  used  o v e r th e  c ru s h e r ,  h as  been d ism an tled  and shipped to  the  
T ild e n  Mine. I t  w i l l  be i n s t a l l e d  d u r in g  th e  w in te r  so a s  to  be ready  f o r  
o p e ra t io n  in  th e  S p rin g .

NEGAUNS5 MINE:

A new jump s ta t io n  i s  b e in g  made on th e  12 th  le v e l  a t  t h i s  mine. As 
seon a s  i t  i s  com pleted th e  11 th  le v e l  pumps w i l l  be moved down to  tak e  ca re  o f  
th e  w a te r  on th e  11 th  and 12 th  l e v e l s .

A ll m echanical equipm ent a t  t h i s  mine o p e ra ted  s a t i s f a c t o r i l y  d u rin g
th e  y e a r .

SOUTH JACKSON CRUSHING PLANT:

T his p la n t  was i d l e  th e  e n t i r e  y e a r .

LLOYD MINE:

There were no changes a t  t h i s  m ine. A ll m echanical equipment operated  
in  a  s a t i s f a c to r y  manner d u r in g  th e  y e a r .

MORRIS MINE:

A ll m echanical equipm ent a t  t h i s  mine o p era ted  s a t i s f a c t o r i l y  d u rin g  
th e  y e a r .  No tro u b le  o r  d e la y s .

SECTION 6 SHAFT:

No changes o r  a d d i t io n s .  A ll  m echanical equipm ent o p era ted  in  a
sa tis fa c to r y  manner during the year.

GARDNER-MACKINAW MINE;

B a ilin g  w a te r  was com pleted in  March.

The valves were changed in  the ^ordberg a*r compressor from a send- 
c o r lis s  to  a feather typ e, which improved the operation o f th is  machine con­
sid erab le .

A ll m echanical equipm ent i s  in  good c o n d it io n  and o p era ted  in  a 
s a t i s f a c to r y  manner d u r in g  th e  y e a r .

GWINN CRUSHING PLANT;

T his p la n t  o p e ra te d  from May to  November 1 7 th . O p era tio n  was 
s a t i s f a c to r y .

PRINCETON PUMP STATION:

The pumps in  th is  plant operated in  a sa tis fa c to r y  manner during 
the year. There were no changes or add itions.
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REPUBLIC MINE:

This mine was shut down on May the 21 st, the la s t  ore being hoisted  
on that date . A ll the underground equipment was removed, some being shipped to 
other mines and the balance stored on surface.

SPIBS-VIRGIL MINE;

Considerable trouble was experienced with broken crankshafts on the 
underground pumps. The crankshaft on ohe o f  the Prescott v e r tic a l tr ip lex  pumps 
broke in  January. A new shaft was received and in s ta lle d  in  March and th is  pump 
i s  now in  good condition and operating s a t is fa c to r ily .  A spare crankshaft for  
the two Prescott pumps was purchased and stored at the mine.

On February 20th the crankshaft on the Deane v e r tic a l tr ip lex  pump 
broke. A new shaft was received on April 17th and put in  serv ice . This pimp 
i s  now in  good condition .

Two new top tram larry  cars were purchased and received from the 
Republic Iron & S teel Co. at ® ilb ert, Minn., these being in  f ir s t  c la ss  condition 
as they had never been used. One was put in  operation in January and the other 
in  February.

BOEING MIRE;

The fo llow ing equipment was removed from the mine during the year:

DATE
June
June

June
August

August

August

______ EQUIPMENT_______
P it h o ist with 50 HP. motor. 
Aldrich tr ip le x  pump with 100 HP. 

motor.
#4 Cameron pump.
5*x5' drum Skip H oist and 200 HP. 

motor
800 G.P.M. Allis-Chalmers pump, 

Shop #5479, C.C.I. motor #399 
800 G.P.M. Allis-Chalm ers pump, 
Shop #12544, Motor #439.

SHIPPED TO
General Storehouse, Ishpeming.

Maas Mine, Eegaunee.
Hill-Trumbull washing plant.

Brule Mining Co., Stambauggi, Mich.

Wade Min e .

Hill-Trumbull Mine p it .

A 1,000 G.P.M. Layne & Bowler pump was in s ta lle d  in  shaft skip compart­
ment in  November by the M. A. Hanna Company to r e lie v e  water conditions at the 
Susquehanna ^ ine, c lo se  by.

HILL-TRUMBULL MINS:

In the p it  the erection  of the 350-ton Marion shovel was completed in  
February, ready to sta rt str ipp ing  March 1 s t , but th is  work was postponed u n til  
ore season was over in  October. Stripping started  on south bank ^ust below coal 
dock and continued double s h if t  u n t il  December 1 s t ,  when cold weather stopped the 
operation . A to ta l o f 321,755 yards was moved w ith only two short delays; 1st -  
the h o is tin g  cable broke c lo se  to the b a il ,  and -  2nd -  a main rotating  pinion 
had to  be replaced. An equipment o f  pontoons to  wore shovel OJ1 was Mde lip PO

replace the track ties and these could be shifted by the shovel instead of pit
men.

^he #27 shovel did most of the work during the shipping season. When 
the season closed  on September 26th, th is  machine was moved to  lean ore stripping
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HILL-TKUMBULL MINE; (Cont’d)

in  Trumbull p it  and worked from October 1st to  November 14th, str ipp ing  102,033 
tons waste ore and removing 3,000 tons lean ore. With the exception of cracking 
one jack-arm, no serious trouble was experienced.

Due to a s lid e  o f  ground in  October, the #19 shovel tipped over on i t s  
sid e  w hile cu ttin g  a loading track grade for #28 shovel. This was recovered 
without much damage and i s  now in  shop for repairs.

On August 15th very heavy rains stopped work in  the H ill p i t .  A fter  
w aiting  two weeks the water did not recede, so a spare 800 G.P.M. Allis-Chalmers 
pump from the Boeing ^ine was in s ta lle d  on a barrel scow and connected to  10" 
discharge over the south bank, lowering water so operation could sta rt in  24 
hours. This scow was l e f t  for  future emergencies. To elim inate future water 
troubles in  Trumbull p it  i t  was decided to  d r i l l  a 20" w ell and in s ta l l  a 1,000 
G.P.M. Layne & Bowler pump. D r ill in g  was started  in  October and pump was 
in s ta lle d  and started  operating the middle o f December. From soundings made in  
p it  churn d r i l l  h o les the water i s  receding rapidly w hile pumping on 24-hour 
schedule. I t  i s  hoped the p it  can be kept drained by running pump only 12 hours 
per day during ore season, using dump and second-class current for i t s  operation, 
thereby cu ttin g  pumping co sts  in  h a lf .

The Washing Plant was started  on May the 7th . Tables and chip screens 
were run about one day a month. The ta b le  tops were so decayed i t  was decided 
to  overhaul! them. Nine tab les were put in  good operating condition and rubber 
tops were purchased for  the other n ine. Twenty-five new Sacon r o lle r s  were in -  
in s ta lle d  under 36" b e lt  conveyor, which f in ish e s  a complete se t  of 75, one-third 
being added each year. The la rg est repair job was rebuilding the 8 - f t .  apron of 
pan conveyor. New h inges, pins and 3 /8 ” wearing p la te  on top of 5 /8” pans put 
apron in  f ir s t  c la s s  condition . The season’ s work showed that the wood f i l l in g  
blocks on hinge straps were not needed as long as head p u lley  was kept b u ilt up 
to  proper gouge.

At the ta il in g s  pond the dragline b u ilt  up #2 basin with a dyke s ix  
fe e t  high at the rate o f 60 fe e t  per day. A bad storm washed out a section  of 
#1 basin in  August, but t a i l in g  discharge was d iverted  to #2 basin and no delay  
caused.

One improvement t h a t  e lim in a te d  a  man was to  spot c o n c e n tra to r  r a i l ­
road  c a r s  w ith  a i r  and no t u se  hand b ra k e s , a s  i n  th e  p a s t .

Tests run on locomotive #101 proved that a Worthington feed water 
heater did not show any saving under present operating conditions, so the heater 
was moved back on #28 shovel. Other te s t s  showed that table grates were an im­
provement over fin ger gra tes, but run-of-mine sp lin t  coal showed no economy over 
egg sp lin t .

WADB MINE:

No changes were made u n t il  August, when an 800 G.P.M. Allis-Chalmers 
cen tr ifu ga l pump from Boeing Mine was in s ta lle d  in  underground pump station .
This was due -  f i r s t  -  to  increased water flow from Helmer p i t ,  causing pole 
pump to  run 24 hours per day, and -  second -  the sump was h a lf  f u l l  o f mud and 
i t  was cheaper to in s t a l l  the pump than to  clean sump. As the Wade open p it ore 
w il l  be cleaned up next sumner i t  i s  hoped to  f in ish  the mine without further 
expense cleaning sump.
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WADS MINS: (Cont'd)

The Dohm Oonstraction Company used one Lima locomotive and the 
Marion 36 shovel during the summer, while loading ore from Helmer p i t .  A 
b last fin ish ed  the small #32 shovel in  p it  and i t  was scrapped.

HOLMO-CLIPPS MINE:

Plans were made to unwater th is  p it  during the summer, but equipment 
was not in s ta lle d  u n t i l  November. The old Layne & Bowler pump from the 
Stephenson Min e was equipped w ith new 4500 G.P.M. pump bowl and 16” column and 
in s ta lle d  in  west compartment o f #2 sh a ft. A second-hand Worthington sinking  
pimp o f 1,000 G.P.M. capacity , received from General Storehouse, Idipeming, was 
in s ta lle d  in  second compartment. These two pumps, up to  January 1 s t , had 
lowered the p it  water 74” , working 12 hours out o f  24 on week days and 24 hours 
on h o lid ays. A 4,400 G.P.M. Cameron cen trifu ga l pump, driven by a 275 H.P. motor, 
i s  being in s ta lle d  in  the p it  and with the three pumps i t  i s  hoped to remove a l l  
water by June 1 s t .

,
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The C lif f s  -Power & Light Co. has shown a healthy growth in  current 
sa le s  during the past year, with p r a c tic a lly  the en tire  increase consumed by 
outside p a r tie s .

A ll the current generated was by water power, with the exception of 
3,700 KWH. from the Maas steam p lan t.

At the end o f the year both the Garp and Dead River storage basins 
were f u l l .  The h ig ie s t  record of water occurred in  June.

In October we had the la rg est  output for  any one month since plants 
were sta rted .

The development o f rural se rv ic e , both through The C liffs  E lectric  
Co. and by the Wisconsin-Michigan Power Co., who purchase from The C lif f s  Power 
& Li{£it Co., has shown a very in te r e stin g  development.

Sale o f surplus power to Munising ftiper M ill was started in  July.

Two substations were discontinued, one at the Bames-Hecker Mine and 
the other a t the Ogden Mine.

The Blueberry Mine o f the Ford Motor Company, who own th eir  own sub­
s ta t io n , about replaces the Barnes-Hecker, and the Tilden Mine development, 
which i s  served from the Palmer Substation, w il l  exceed the Ogden.

The Athens-Negaunee feeder l in e s  were reb u ilt  on account of mining 
operations, and a new feeder b u ilt  to the Tilden Mine.

In s ta lla tio n  o f additional equipment at the Republic ^lant i s  under 
way and should be completed early in  1929. This work i s  covered by E. & A. #8 
and c o n sists  o f a new 500 KVA. Westin^iouse generator, which w ill  be connected 
to  the e x is t in g  water wheel, and in s ta lla t io n  of a su itab le  Woodward water wheel 
governor. The feeder l in e  from the plant to  the substation was reb u ilt, with 
capacity su ff ic ie n t  for the new and future developments. This plant w il l  be 
p a rtly  automatic and w il l  probably operate on peak load only.

^he water wheels at the Carp Plant, a f te r  17 years operation, developed 
erosion and wear which n ecess ita te s  rep lacing runners and other necessary parts. 
This m aterial i s  now on hand and w il l  be in s ta lle d  a f te r  the Escanaba River Plant 
i s  ready for serv ice .

The Carp Plant wood pipe lin e  developed some leaks and a su ffic ien t  
amount o f new m aterial i s  on hand to  rebuild the portion a ffec ted .

A new c ir c u it  breaker was in s ta lle d  at the Au Train Plant to  protect 
against shutdown in  case o f l in e  trouble.

The substation  in s ta lle d  at the Munising Paper M ill, purchased by them 
a fte r  completion, o o n sists  o f two 500 K.V.A. transformers with s te e l  structure and 
oxide film  a rresters . I t  i s  anticipated  that a th ird  transformer w ill  be 
in s ta lle d .

Electrical Department:

A severe storm occurred in  the month of August which caused some delay. 
With th is  exception, no delays of consequence occurred during the year.
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El a a tr i gal Department: (Cont'd)

The s e rv ic e  th roughou t th e  y e a r  a t  a l l  p o in ts  seems to  have been 
u n ifo rm ly  good and ad eq u ate .

W ith com pletion  o f p re s e n t  p la n ts  we hope to  c a re  fo r  a l l  load  
p o s s ib ly  a v a i la b le  a s  ra p id ly  a s  i t  d ev e lo p s.

ESCANA3A RIVER PLAWT:

This plant i s  covered by E. & A. #7 o f the u l i f f s  Power & Light Co. 
Work was started  November 1 s t ,  1927, and carried through iy28 to  near com­
p le tio n . Nothing unusual was encountered except the f in a l loca tion  survey 
developed that more tunnel would have to  be used, which decreased the length of 
s te e l  pipe an equal amount. I t  now seems that th is  Plant w il l  be put in  service  
about the middle o f February, and that the f in a l cost w il l  not exceed the 
authorization .
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Summary o f Opera tin g  Condit io n s  -  1 9 2 8

Electrical Department; (Cont'd)

Month -  Jan. Feb. March April May June July Aug. Sept. Oct. Nov. Dec. 
P recip ita tion  -  1 .01 0.87 1.59 3.58 1.72 7.15 3.36 4.60 5.01 5.00 1.68 0.49  
Total P rec ip ita tio n  a t Ighpeming during 1928 -  36.06 inches.
Average " " Marquette

CARP RIVER HYDRO-ELECTRIC PLANT;

-  32.8

Drainage area above Intake Dam,
Cubic fee t  P rec ip ita tio n  in  1928,
Kilowatt Hours generated in  1928,
Cubic fe e t  water u t i l iz e d  (90 cu. f t .  = 1 KWH.)

" " " in  Carp Storage Basin Jan. 1 , 1928,
'* ” " » *» " ” Dec.31, ”
" " " in  1928, stored
M 11 " wasted over Intake Dam in  1928,

Total ru n -off for  the year 1928,

(46 year record)

66.66 sq. miles 
5,584,414,300  

10,578,400 
952,056,000 
390,904,840 
434,774,200  

43,869,360  
1,470,960,000  
2,466,885,360 cu. f t .

Run-off per square m ile o f drainage area, 37 ,006,000 " It

1913 1914 1915 1916 191Z 1918 1919 1920 1921
Total P rec ip ita tio n , 30.11 26.53 38.40 36.83 25.46 31.05 29.50 27.40 30.38
Second f t .  per sq .m ile , 1.03 .67 .93 1.29 .70 .79 .83 .73 .68

Total P rec ip ita tion , 1922 1923 1924 1925 1926 1927 1928
^ ^ 33.67 21.90 22.95 20.71 35.69 29.86 36.06

Second f t .  per sw.mile 
run-orf

1.06 .59 .50 .25 .85 .98 1.11

MoCLURB HYDRO-ELECTRIC PLANT:

Drainage area above Intake Dam,
Cu. f t .  P rec ip ita tio n  in  1928, (Hoist Plant 43 .80”) 
Kilowatt Hours generated at McClure Plant in  1928, 
Cubic fee t  water u t i l iz e d  (125 cu. f t .  = 1 KWH.)

” wasted over Intake Dam in  1928,
" in  H oist Storage Basin Jan. 1,1928, 
" ” " ” ” Dec.31, ”
" stored during 1928,
” in  S ilv er  Lake Jan. 1 , 1928,
" " " " Dec.31, ”

« ” ” stored in  S ilv er  Lake in  1928,
Total run-off for the year 1928,
Run-off per square m ile o f drainage area,

140.52 sq. m iles. 
14,251,150,602

33.104.800
4.138.100.000
5.233.248.000  
1,601,178,288  
2,001,203,303

400,025,015
491,875,500
588,181,300

96.305.800  
9,869,678,815 cu.

70,236,820 "

Second f t .  per sq. m ile , 
run-off

1920
1 . 2 2

1921
1 .0 2

1922
1.54

1925
0.85

f t .
If

1924
0.92

1926
1.52

1927
1 .8

1928
2 .22



THE CLIFFS POWER & LIGHT GO. 

SUMMARY OF OPERATIONS -  1 9 2 8 ,

KILOWATT HOURS GENERATED Used by Transmission
A uxilia- Delivered Losses

McClure Cam Hoist Au Train Maas Princeton Republic TOTAL r ie s to Line KWH. Sold K.W.H. *

Jan. 2,632,200 598,600 906,000 181,580 0 0 0 4,318,380 16,590 4,301,790 3,735,623 566,167 13.16

Feb. 2 616 700 571 300 1 038 000 92 860 0 0 0 4 318 860 15 780 4 303 080 3 742 703 560 377 13.02

March 2 973 900 528 000 1 048 000 98 380 0 0 0 4 648 280 15 210 4 633 070 4 046 013 587 057 12.67

April 2 507 500 708 600 872 000 289 380 0 0 0 4 377 480 14 340 4 363 140 3 801 489 561 651 12.87

May 2 689 700 774 100 834 000 253 530 0 0 0 4 551 330 13 710 4 537 620 3 977 127 560 493 12.35

June 2 768 400 970 800 456 000 243 520 0 0 27,300 4 466 020 10 740 4 455 280 3 829 566 625 714 14.04

July 2 762 800 959 900 391 000 207 660 0 0 85 100 4 406 460 10 340 4 396 120 3 756 816 639 304 14.56

Aug. 2 938 700 967 400 703 000 109 330 0 0 112 200 4 830 630 13 010 4 817 620 4 084 291 733 329 15.22

Sept. 2 719 300 778 500 703 000 204 960 3,700 0 122 100 4 531 560 14 850 4 516 710 3 884 059 632 651 14.00

Oct. 2 996 300 1 155 800 636 000 287 820 0 0 86 200 5 162 120 14 064 5 148 056 4 487 969 660 087 12.82

Nov. 2 773 800 1 353 500 564 000 288 390 0 0 52 600 5 032 290 13 920 5 018 370 4 347 960 670 410 13.35

Dec. 2 725 500 1 211 900 591 000 270 220 0 0 0 4 798 620 14 224 4 784 396 4 147 893 636 503 13.30

33,104,800 10 ,578,400 6 ,742,000 2,527,630 3,700 0 485,500 55,442,030 166,778 55,275,252 47,841,509 7,433,743 13.44

mechanical department
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The fo llow ing  a ltern a tin g  current motors are in s ta lle d  and operating as needed:

MECHANICAL DEPARTMENT
ANNUAL REPORT
YEAR 1928

Electrical Department (Cont'd.)

INSTALLED: 
TO JAN. 1, 

1928
ANGELINS MINE:

H oist 250 HP.

CLIFFS SHAFT MINE:
Shop 25
No. 8 Crusher 125
Screens 15
Lower Tram #1 30
Top Tram 100
H oist for  "A" Shaft 500
Underground Plunger Pump #1 180

" Centrifugal Pimp 250
Allis-Chalm ers Compressor 175
Hoi3t for  "B" Shaft 500
Underground Plunger Pimp #2 200
Laboratory Crusher 5
Coal Crushing Plant (Sent to  Tilden Mine) 15

" " " Exhaust Pan
Cooling Water Pimp for  Compressors 10
Ingersoll-Rand Compressor #1 400

" " " #2 400
Lower Tram #2 50
Heating Plant Condensing Water Pump 2
Underground Haulage Set #2 215
Small H oist in  Crusher Building 15
Conveyor B elts -  New Crushing P lant, 2 motors 40 
Jaw Crusher -  " " " 75
Feeder B elt -  " " " 5
Magnetic Separator " " "
Underground Scrapers -  40 -  25 HP. motors 900
Lower Tram #3 30
Battery Charging Set -  2nd le v e l "A” Shaft 7§-
Underground Haulage Set #1 100
Grinder in  D r ill  Sharpening Shop *
Battery Charger (from Republic)
Rotary Screen
B oiler  Water Pump at Central O ffice  

BROWNSTONE SUBSTATION:

INSTALLED TAKEN OUT 
IN 1928 IN 1928

Test Set 1/Z
Oil F i lte r  Press 1/4
Battery Charging Motor-Generator Set 3
Commutator Grinder 1
Synchronous Condenser 80
M.G. Set on Voltage Regulator Control 
Large Oil F i lt e r  Press

1/4

fwd. 4,714 HP.

CONNECTED 
JAN. 1,1929 

TOTALS

250 HP.

15

100

30
10

4,504f

87
143f 15 4,841f HP.
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TV

Electrical Department (Cont'd)

b r t .  fwd.
HARD ORE SHOPS:

Machine Shop 
C a rp e n te r  "
B lacksm ith  Shop Punch 
Arm ature Banding Machine

L athe G rin d er 
P o r ta b le  D r i l l

" " -  Large
Commutator S l o t t e r  
A ir  Compressor 
W ater Supply ftimp 
B lacksm ith  Shop Blower 
Hacksaw 
Sm all G rin d er

HOLMES MINE:
A ir  Compressor

" " C ooling  W ater Pump
S kip  H o is t -  2 -  400 HP. m otors
Cage "
U nderground H aulage C onverter 
Top Tram
No. 6 C rushers -  2 - 4 0  HP. m otors
Screens
L abo rato ry  C rusher 
Underground P lu n g e r Pump

" C e n tr ifu g a l Pump
B o ile r  Peed Pump 
Machine Shop
A u x ilia ry  Compressor f o r  H o is t Brakes 
5 th  le v e l  Sasut ihmp -  A ld r ic h  s in k e r  

" " Dean "

OGDEN MINE:
Compressor (Sent to  T ild e n  Mine)
Compr. C ooling  W ater Pump ( to  G en.S torehouse)

INSTALLED' 
TO JAN. 1 , 

1928
4 ,714  HP.

340
3

800
400
150

25
80
20
2

250
400

5
25

150
2

INSTALLED 
IN 1928 

143f HP.

TAKEN OUT 
IH 1928

CONNECTED 
JAN. 1,1929 

TOTALS
15 HP. 4 ,8 4 1 f HP.

Cyclone D r i l l s  -  
" D r i l l

2 - 1 0  HP. ( to  T ilden ) 20
15

61i

35

2,552g

150
2

E le c . Shovel M oto r-G enera to r S e t ( to  T ild en ) 110 110
t» »f A ir  Compressor 4 i 4 i
It it O il Pump 1 /4 1 /4
If it T r ip  Motor 2 2
ft 1* E x c i te r  Motor 10 10

S crapers (2) ( to  C l.S h a f t) 50 50
Pump ( to  Gen. S to rehouse) 100 100

20
15

fwd. 7,739 HP. 1 9 5 j HP 478f HP 7,455|- HP.
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« »

INSTALLED 
TO JAN. 1, 

1928
brt®  fwd. 7 ,739 HP.

TILDES MINE:
Compressor (from  Ogden Mine)
C e n tr ifu g a l Pump (from  Gwinn S to rage  Shed)
S c rap e r  (from  C l i f f s  S h a f t c o a l c ru sh e r)

ElegtrioajL Department (Cont’d)

E le c . Shovel M otor-G enera to r S et (from  Ogden )
»t If A ir  Compressor If It
ft II O il Pump •t It
•t It T rip  M otor It It

ft It E x c i te r  M otor ft If

Cyclone D r i l l s  -  2 - 1 0  HP.
" D r i l l

INSTALLED TAKEN OUT 
IN 1928 IN 1928 

19&i HP. 478 f  HP.

150
275
15
110

4
1 /4
2

10
20
15

ISHPEMING HOSPITAL: 
P assen g er E le v a to r  
Dumb W aite r 
Large W asher 
Sm all "
E x tra c to r  
Vacuum C leaner 

" Bimp
W ater Supply Bamp

*
3
2
1
2
3
1
2

93

i

ATHENS MINE:
Cage H o is t
Compressor -  N ordberg 
Com pressor C ooling W ater Pump 
A u x il ia ry  Compressor fo r  H o is t Brakes 
Underground V e n t i la t in g  Pan #1 
S in k in g  Bunp -  2400* s t a t i o n  
S k ip  H o is t  S e t

" " " O il Pump
Shop
Underground H aulage C onverte r 
Skip  P i t  Pump 
L a b o ra to ry  C rusher
Underground H u n g e r  Pumps -  2 -  400 HP. 
Ore Tram -  2 -  50 HP.
C arp en te r Shop 
Ore C rusher
B a tte ry  C harging M otor-G enera to r Set 
U nderground V e n t i la t in g  Pan #2 
Ingerso11-H and Com pressor 
Rock Tram

400
325

3
5

15
50

850
1
10

150
2
5

800
100

20
25

1 /4
40

450
50

j
1

< rt

MAAS CRUSHING PLANT:
Jaw C rusher 100
B e lt Conveyor 50
Secondary B e lt Conveyor ( to  T ild e n  Mine) 50
Screen  ( s to re d )  50
Pan Conveyor M oto r-G enera to r S e t 50
Secondary C rusher ( to  T ilden ) 100

50
50

100

i

fwd. l l f4 6 l£  797 678f

382

CONNECTED 
JAN. 1,1929 

TOTALS 
7,455fc HP.

60 I f

21*

3,301-f

200
11,580 HP.

]
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Electrioal Department (Cont’d)
INSTALLED CONNECTED
TO JAN. 1, INSTALLED TAKEN OUT JAN. 1,1929

1928 IN 1928 IN 1928 TOTALS
« > • b rt. fwd. l l ,4 6 1 f  HP. 797 HP. 676§ HP. 11,580 HP.

MAAS MINE:
(C irculating Pump 40

Turbine A u x iliar ies  (In jection  ** 25
(E xciter 33

Underground Haulage Set 215
Shop 10
Underground Centrifugal Pump 350

" Hoist 50
" Plunger Pump #1 (correction) 320 5

Compressor Cooling Water Pump 5
Ore Tram -  2 - 5 0  HP. motors 100
Coal Crushing Plant 15
Underground Plunger Pump #2 250
Ingersoll-Rand Compressor #1 400

** •« II 400
Rock Tram 50
Skip Hoist 700
Cage ’• 400
B oiler  Room Fan 1/2
Skip H oist Rheostat Pump 2
Carpenter Shop Saw 15
A uxiliary Compressor for Hoist Brakes
4th Level Pump 50
Cooling Water Pump 5

• 1 Triplex Pump, 4th Level 50
Centrifugal PUmp, 4th Level 40
Saw Gunming O utfit in  Carpenter Shop 2

3,540
NEGAUNE3 MINE:

Underground Haulage Set #1 215
"Ilgner” Hoist Set 450
Top Tram -  2 - 5 0  HP. motors 100
Laboratory Crusher 5
A uxiliary Compressor for Hoist Brakes 3
U.G. Plunger Pumps -  2 -  300 HP motors 600

" Centrifugal Pump 350
" Suction Pumps -  2 -  15 HP motors 30

Compressor Cooling Water Pump 3
Nordberg Air Compressor 325
Shop 15
Skip P it Pump (motor burned out) 5 5
Ore Crusher 25
Ingersoll-Rand Compressor 400
13th Level Plunger Pump 15
11th Level Plunger Pumps -  2 -  75 HP motors 150

i Exciters for 10th le v e l Pump Motors (2) 40
Signal System Motor-Generator Set 1/2
Timber H oist -  #2 Shaft 25
V en tila tin g  Fan -  #2 Shaft 150

f t Gravel H oist 15
Saw in  Carpenter Shop 15
Skip P it Pump 3
Underground Haulage Set #2 (from Gen.Storehouse) 220

3.154o

J

fwd. 1 7 ,8 9 li 1,067 683| 18,274% HP.



384

^ A g tr isa l Pej&rfcmafl (Cont’d)

SOUTH JACKSON CRUSHING PLANT:

MECHANICAL DEPARTMENT 
ANNUAL REPORT 

1926

brt. fwd.

INSTALLED CONNECTED
TO JAN. 1, INSTALLED TAKEN OUT JAN. 1,1929 

1926 IN 1926 IN 1928 TOTALS
1«,891£ HP 1,067 HP 683§ HP 18,274* HP.

H oist 75
Crasher .,-150

BAENES-HECKER MINE:
Cage H oist (sold  to Pickands, Mather & Co.) 400 400
Skip " 400
Water Supply Pump (to  Holmes Mine) 10 10
Underground Haulage Converter 150
Location Water Supply Ptirap 2 2

LLOYD MINE:
Skip H oist 400
Cage " 400
Top Tram (1 motor stored) 80 40
Ore Crusher 25
Water Supply Pump in s ta lle d  underground 50
A uxiliary Compressor for H oist 3rakes 5
Top Tram 50

MORRIS MINE:
Skip Hoist 600
Cage " 400
Shop 25
Ingersol1-Rand Compressor #1 250
4th Level Plunger Pumps -  2 -  350 HP motors 700
7th " " Pump 100

" " Centrifugal Pump 175
Laboratory Crusher 5
Carpenter Shop 25
Nordberg Air Compressor 325
Compressor Cooling Water Pump 5
Top Tram -  2 -  50 HP motors 100
Underground Haulage Set #1 150
Centrifugal Water Supply Pump 50
Heating Plant Condensing Water Pump 2
Ingersoll-Rand Compressor #2 500
Planer in  Carpenter Shop 15
Crusher 25
Underground Haulage Set #2 215
Winze Hoi^t -  7th le v e l (to  Gen. Storehouse) 200 200

SECTION 6 SHAPT:
Hoist 200
Water Supply Pump 3

AUSTIN MINE:
Laboratory Crusher (to  Gardner) 3 3

GWINN CRUSHING PLANT:
Crusher 85
Pan Conveyor 50
3 e lt  " 40
Compressor 15

fwd. 2 4 ,2 6 l i  HP 1,137 l,3 3 8 f

225

550

970

3,667

203

190
24,079^P



3 8 5
MECHANICAL DEPARTMENT

ANIMAL REPORT
YEAR 1928

E lec tr ica l Department (Cont’d)
INSTALLED CONNECTED
TO JAN. 1 , INSTALLED TAKEN OUT JAN. 1,1929

1928 IN 1928 IN 1928 TOTALS
«'' b r t. fwd. 24 ,2 8 liH P . 1,137 HP l,3 3 8 f HP 24,079& HP.

FRANCIS MINS STOCKPILE:
Triplex Pump (from Mackinaw) __z£

GARDNER MINE:
Top Tram (stored in  Shed) 25 25
H oist (from Stephenson) 400
Top Tram 50
Laboratory Crusher (from Austin) 3

453
MACKINAW MINE:

H oist 400
Shop ?£
Top Tram (from Stephenson) 50
Fire Fhmp in  Engine House 20
Underground Haulage Set 150
Air Compressor 325
Compressor Cooling Water Pump (from C.P.P.) 7 i

960
PRINCETON MINE #2:

H oist 200
Top Tram -  2 - 5 0  HP. motors 100
Stockpile Loader __

325
PRINCETON MINE #3:

9* Hoist _Z5
75

STEPHENSON MINE:
Skip Hoist 400
Cage ,f (to  Gardner) 400 400
Top Tram -  Bessemer (to  Mackinaw) 50 50

" " -  C. & N. W. 50
" " -  #2 B ell (stored in  Shop? 50 50

Rock Tram 25
Ore Tram 50

525
PRINCETON CENTRAL POWER PLANT:

(C irculating Pump 50
Turbine A u x ilia r ies  (In jection  " 40

(E xciter 33
Air Compressor 625

7 iCompressor Cooling Water Fhmp (to  Mackinaw)
B oiler Room Fan 50
Coal Handling Machinery 10

| I t  >« tf 5
813

PRINCETON CENTRAL SHOPS:
Shop Motor 25
Grinder (to Escanaba River job) 3 3

25

Cft PRINCETON CENTRAL PUMP STATION:
Centrifugal Pump 100
Automatic " 30

130

1

i

fwd. 27 ,617-J HP. 1,650 1,874^ 27,393 HP.



MECHANI GAL DEPARTMENT 
ANNUAL REPORT

386

YEAR 1926

Electrical Department (Cont’d)
INSTALL®
TO JAN. 1 INSTALLED TAKEN OUT

1928 IN 1928 IN 1928
b r t. fwd. 27,617^ HP. 1,650 HP. l ,8 7 4 i  ]

REPUBLIC MINE:
Screen at #9 Shaft (stored) 25 25
Crusher 100 100
A uxiliary Compressor fo r  Hoist Brakes 5
Rump in  Engine House * 7*
Centrifugal Pump in  Engine House 20 20
Coal Tram 7*
Pump, bottom le v e l #9 Shaft 20 20
Machine Shop 5
Pump -  4th Level (to  Gen. Storehouse) 15 15

" -  3rd " 50 50
Pascoe Shaft Underground Pump, cross-over 50 50
#9 Shaft Rock Tram 15 15
Portable H oist (to  Escanaba River job) ?£ 7*
Laboratory Crusher 3
Picking Belt 5 5
Screen at Crusher 10 10
Carpenter Shop 20 20
#9 Shaft H oist -  2 -  500 HP. motors 1,000
M.-B. Set for U.G.Haulage (to  C lif f s  Shaft) 30 30
U.G. H oist -  7th Level Pascoe Shaft 100 100
#9 Shaft Ore Tram -  2 - 5 0  HP. motors 100
D r ill  H oist -  7th le v e l Pascoe Shaft 7*
Booster Compressor 200

CARP PLANT:
A u x ilia r ies  -  2 - 1 5  HP. pump motors 30
Water Supply Pump 1
Air Compressor 5

HOIST PLANT:
E xciter Motor-Generator Set 20
Oil Pump 3
Air Compressor 5

MeCLUBS PLANT:
Water Supply Pimp 2
E xciter Motor-Generator Set
Air Compressor 5

ESCANABA RIVER PLANT: (Construction work)
Air Compressor (to  Gen. Storehouse) 50 50

»• ft 100
Centrifugal Pump 125
Compressor Cooling Water Pump 3
Concrete Mixer 7-g
Portable H oist (from Republic Mine) Tfr
Grinder ( " Prin.Cent.Shops) 3

TOTAL MINING DEPARTMENT 29,754^ HP. 1,700§- 2,414*

CONNECTED 
JAN. 1,1929 

TOTALS

1,313

36

28

2 4 i

246
2M



3 8 7MECHANICAL DEPARTMENT
ANNUAL REPORT

YEAR 1928

E lec tr ica l Department ( Cont’d)
INSTALLED CONNECTS}
TO JAN. 1 , INSTALLED TAKEN OUT JAN. 1,1929

1928 IN 1928 IN 1928 TOTALS
«  •

TOTAL MINING DEPARTMENT 29,754^ HP. 1,700§- HP. 2 ,4 1 4 | HP. 29,040& HP.

PIONEER FURNACE:
Furnace & Sawmill 1.195

1,195
Xi • S • 8c X • HR • 00 •

Shops, Sawmill, Ore Dock & Pumps 800
800

LAND DEPARTMENT:
Sawmill a t Muni sing -  2 motors 125
Grand Island ____ i o £

135&
LUMBERING DEPARTMENT:

Dixon Location Water Supply Pump 5
Tie M ill Saw 75

"  "  Conveyors 37
”  "  Shop 10

127
MICHIGAN GAS & ELECTRIC CO.;

Ishpeming 2,170
Munising 250
Munising City Pumping ___

2,545
REPUBLIC TOWNSHIP:

•
Water Supply Pump 25

25
OLIVER IRON MINING COMPANY:

Pumps at Angeline & Section  16 Mines 525
Air Compressor a t Section  16 Mine 700

1,225
CITY OF ISHPEMING:

Booster Pump at Brownstone 15
15

CITY OF NEGAUNSB: 435
435

THE CLIFFS ELECTRIC CO., PRINCETON ___ ISO
100

PALMER MINING COMPANY:
Volunteer Mine, Palmer 800

800
EMPIRE-v$JINN MINING COMPANY:

Snpire Mine, Palmer 135
Archibald Mine, Gwinn 1.952

2,087
MUNISING WOODENWARE COMPANY: 695

695
FORD MOTOR COMPANY:

Blueberry Mine 1.165 1.165
TOTAL OUTSIDE LOAD 10,184^ HP. 1,165 HP. 0 11,349£ HP.

•  >

f

«

K

1

GRAND TOTAL CONNECTED LOAD 39,938f HP. 2,86&£ HP. 2,414^ HP. 40,390 HP.



The fo llow ing motors are not connected to our Power System:

MECHANICAL
ANNUAL REPORT

X W * 1 9 2 8

Electrical Department (Cont’d)

INSTALLED 
TO JAN. 1, 

1938
SPIES MINE:

Underground Triplex Pump 50 HP.
Crusher 50
Air Compressor 403
Grinder in  Shop 3
Compressor Cooling Water Pump 3
H oist 400
B oiler Peed Pump 2
Top Tram (now on Circular Saw in Carp.Shop) 25
Shop 5
Compressor Cooling Water Pump 3
Underground Haulage Set 150

" Plunger Pumps. 8th Level (2) 300

MESABA RANGE:
BOEING MINE:

Sinking Hoist 
Air Compressor 
Underground Haulage Set 
H oist (so ld  to B risto l Mine)
Top Tram
Compressor Cooling Water Pump 
Shop
Blacksmith Shop Pan
Tool Post Grinder (to  Hill-Trumbull)
Circular Saw " " "

35
225
150
200

50
2

10

INSTALLED TAKEN OUT 
IN 1928 IN 1928

200

1/4
3

CROSBY MINE:
Log Washer 
Screen 
Picking Belt 
Chip Screen 
Tables 
Stockpile  
Centrifugal Pump 
#2 Turbo 
Peeder

40
20
3
3

20
*

85
20
20

HKLMBR MINE: 
H o is t 200

HOLMAN-CLIPPS MINE:
Layne & Bowler Pump 350
Worthington Shaft Pump 150

CONNECTED 
JAN. 1,1929 

TOTALS

388

1.394 HP.

472-|

218^

200

500



r

389

.DgEar t a m t  (c a n t 'd )

MECHANICAL DEPARTMENT
ANNUAL REPORT
YEAR 1928

INSTALLED CONNECTED
TO JAN. 1 , INSTALLED TAKEN OUT JAN. I,ly29

i 1928 IN 1928 IN 1928 TOTALS
b rt. fwd. 2,448 HP. 540 HP. 203j HP. 2,784f HP.

HILL-THJMBULL MINE:
Log Washer 25

i ff ft 40I Turbos -  4 - 5  HP. motors 20
ghtpya»rtnn -  2xxx£xHjhccxx&x

i Crusher 100
i Sand Pump 10
i Sample Crusher 10
i P rescott Plunger Pump 125

Centrifugal Pump 150
i Tables 20
i Shops 30
i Punch & Shear Machine in  Shop 5
i Band Saw in  Carpenter Shop 5

Compressor in  Shop 50
Screen 20

t Conveyor 100
iy Planer in  Shop 2
j Variety Saw in  Shop 5
( Forge Fan ! /2

E lectr ic  D r ill 1/4
Motor-Generator Set 65
Blacksmith Shop Fan 1/4
D r ill 1/4
Keystone D r ill 15

L 4r T ailings Pump 50
Blacksmith Shop Fan 3

} Picking Belt 5
i Car f t i l le r

•J Portable Grinder 1
i North Pit Pump 30
7 Air Compressor at Washing Plant 25

Churn D r ill 10
r B oiler Feed Pump 5

Blacksmith Shop Fan 3 3
Chip Screens -  2 - 2  HP. motors 4

c Layne & Bowler Pump 125
» Tool Post Grinder (from Boeing) _______1 /4

1,064
 ̂*

WADE MINE:
3 ' Hoist 125
1 ‘ Air Compressor 150

Compressor Cooling Water Pump 2
Underground Haulage Set 150
Machine Shop 10

i r Underground Triple?: Pump 50
i M Centrifugal Pump 100

Sump Pump 3
Top Tram 50

J Clear Water ftunp 15

y
Blacksmith Shop Fan (from Hill-Trumbull) 3

658

TOTAL 4,040§- HP. 672j HP. 206 i HP. 4,506f HP.

■



The fo llow ing A.C. motors are on hand (Dec. 31, 192b), but are not in sta lle d :

MECHANICAL DEPARTMENT
ANNUAL REPORT
YEAR 1928

Electrical Department (Cont'd)

:$<)<)

CUFFS SHAFT JUNE:
Top Tram - (s ta to r  only)
Spare Top ■‘•’ram 
Top Tram
H oist Stator only 
Small Conveyor Motor 
Scraper Motor

GENERAL STOREHOUSE:
Centrifugal ftunp from D. R. Storage Dam 
Spare Motor-Generator Set

" from Republic Concrete Mixer 
n General E lec tr ic  pump
" W estin$iouse Motor-Generator Set (Angeline)
M General E lectr ic  " " " (Morris-Lloyd)
" from Stephenson Mine plunger pump 
" " Hard Ore #3 plunger pump
" " Holmes Mine crusher
" Top Tram

Bag Cleaner from D. R. Storage Dam 
Spare for Centrifugal Pump used at North Lake 

»» from " " " " " "
" Centrifugal Pump 
** from Morris Mine cage h o is t  
" Haulage Converter from Francis 
" Plunger Pump from "
" motor
" Pump motor from Republic 
" Top Tram from Austin  
" Pump from Lake Mine 

Winze H oist from Morris Mine 
Compressor from Crosby Mine

LAKE MINS CHANGE HOUSE:
V entila tin g  Fan from Salisbury Mine

MAAS MINE:
Winze Pump 
Pump (from Mori 
Pump ( " Boei

NEGAUNEE MINE:

ATHENS MINE:
Pump Motor

MORRIS-LLOYD MINE:
Centrifugal Pump motor (from McClure ^lant) 
Top Tram

ISHPEMING HOSPITAL:
Spare for Dumb Waiter

1RINCETON MINE:
Underground Pump

50
50
50

500
2

677 HP.

3
15
5

50
150
150
250

35
100
50

]
200

5
30

400
150

35
40
15
25
20

200
50

1/2

1,978^

Tjjr
ti

15
Mine) 50
Mine) 100

motor 350

35

165

350

35

50
40 90

150
150

3,456 HP.fwd



MECHANICAL DEPARTMENT
ANNUAL REPORT
YEAR 1928

GWINN STORAGE SHED & STEPHENSON TRANSFER: 
Stephenson 5th le v e l  Plunger Pump

Electrical Department {Cont'd.)
b rt. fwd.

250
tl t» tt It ft 250
ft 6th ft Centrifugal Pump 50
tt 8th tt Plunger " 50
It 5th ft Centrifugal " 400
It 6th tt It tt 125
tt Underground H oist 75
ft 6th lev e l Automatic Pump 30

Austin H oist Motor 200
tt Top Tram 25

REPUBLIC MINE:
Spare

" Pump Motor 
Screen from #9 Shaft 
Crusher
Pump from Engine House 
Centrifugal Pump from Engine House 
Coal Tram
Pump from bottom le v e l  #9 Shaft 

M ** 3rd le v e l
" '* Pascoe Shaft cross-over

#9 Shaft Rock Tram 
Picking Belt 
Screen from Crusher 
Carpenter Shop 
Underground Hoist

« ii

Pump from 11th lev e l

10
30
10
25

100

20

20
50
50
15
5
10
20

100
50

7k

TOTAL

Spare motors at Spies Mine:
Aldrich Triplex Pump 50
Prescott Centrifugal Pump 400

TOTAL

Spare motors on Mesaba Range: 
BOEING MINE:

Sump Pump
Pump Mptor 125
ft ft 85

HILL-THUMBULL MINE:
Conveyor 50
Screen 20
Pump 3
Shop 5
Sump Pump 5
Spare 3
Plunger Pump 50
Picking Belt 2
V en tila tin g  Fan 15

3,456 HP.

1,455

_ 5 3 7 i  
5,448$ HP.

450 HP.

217$

153
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MECHANICAL DEPARTMENT
ANNUAL REPORT
YEAR 1928

WADS MINE:
■Pomp
Slcip P it Pump 
Centrifugal Pimp

Blectrical Department (Cont’d)
b r t . fwd.

HOLMAN-CLIFFS MIME: 
Pump motor

TOTAL

370& HP.

5
5

20
30

275
275
6754- HP.

Total C. C. I .  Co. load connected to  Power System -  Dec. 31,1928 -  29,040§- HP.
" outside " " " " " -  " -  11.3494

TOTAL CONNECTED LOAD 40,390 HP.

Total connected load at Spies Mine

•* '* " " Mesaba Range mines

1,394 HP. 

3,113£ HP.

Total spare motors on hand Dec. 31,

it it

1928 -  Ishpeming D is tr ic t  -

-  Spies Mine

-  Mesaba Range

5,4484- HP. 

450 HP. 

6754 HP.



MECHANICAL DEPARTMENT 
ANNUAL REPORT

IJ K/tJ

M *

m 9

YEAR 1928

Slectrical Department (Cont'd)

The follow ing d irec t current generators and e x c ite r s  are in s ta lle d  and 
dperating as needed:

INSTALLED
TO JAN. 1 , INSTALLED' TAKEN CUT JAN. 1,1929

MAAS CRUSHING PLANT:
Pan Conveyor Generator

E xciter

fwd.

1928
AU TRAIN WATER POWER PLANT:

E xciters (2)

CARP RIVER WATER POWER PLANT:
E xciters (2)

HOIST PLANT:
E xciter

McCLURE PLANT:
Exciters (2)
M.G. E xciter

MAAS PLANT:
■Motor Driven E xciter  
Turbo H ”
Compressor Motor Exciters (2)

PRINCETON CENTRAL POWER PLANT:
Motor Driven E xciter  
Turbo " "
Compressor Motor E xciter

REPUBLIC MINS:
E xciter in  #5 Engine House 

n " Water Power Plant

CLIFFS SHAFT MINE:
Compressor ^ t o r  E xciters (2)

BROWNSTONE SUBSTATION:
Battery Charging Set 
Line T esting Set 
Voltage Regulator Control 
Condenser Exciter

HOLMES MINE:
Compressor Motor E xciter

ATHENS MINE:
Nordberg Compressor Motor E xciter  
Flywheel Set E xciter  
Ship H oist Generator 
Battery Charging Motor-Generator Set 
Ingersol1-Rand Compressor Motor Exciter

34 KW.

150

1 *
37

110

2 2 |
22§-

_ 2 &

22S
22g
12

? !
17

.20

15

l f Z
1 /2

10

10
15

700
]

_IQ.
1 /2

35
_if

IN 1928 IN 1928 TOTALS

-12

1,315-fKW. 12 KW.

34 KW.

150

54£

122

65

57

2 4 i

20

18

10

735i

1,327-t KW
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MECHANICAL DEPARTMENT 
ANNUAL REPORT 

YEAR 1926

394

Sleetrical Department (Cont'd)

b r t .  fwd.
NEGADNEE MINS:

Skip H o is t G en e ra to r 
Gage " "
Flyw heel Set B x c ite r
E x c ite r s  fo r  Underground Pump M otors (2) 
In g e rso ll-R a n d  Compressor Motor E x c ite r  
N ordberg M w "
B e ll S ig n a l Set

MORRIS MINE:
In g e rso ll-R a n d  Compressor Motor E x c i te r

INSTALLED
TO JAN. 1 , INSTALLED 

1928 IN 1928
l ,3 1 5 j  KW. 12 KW.

400
150

25
28
10
10

______ 1 /2

12

Underground H aulage G en era to rs:

CLIFFS SHAFT MINE:
M oto r-G enera to r Set #1 

" •* " #2 
M otor-G enera to r C harging Set

HOLMES MINE:
R otary  C onverte r

ATHENS MINE:
R o ta ry  C onverter

MAAS MINE
Mo to r-G e n e ra to r  Set

NEGAUNEE MINE:
M otor-G enerator S e t #1

" " " #2

100 KW. 
100  

5

.100

20

100

100

100
150

TAKEN OUT 
IN 1928

N ordberg It II II 10
Inge rso11-Rand II II II 10

i MACKINAW MINE:1 Compressor Motor E x c i te r 10
1
1 OGDEN MINE:1
1 T hrust G en era to r on E le c t r ic Shovel 15 15
1 H oi3t It II II It 75 75

1 Swing It It It II 15 15

1
E x c i te r »• It II __&

1 TILDEN MINE:
T T h ru st G en era to r on E le c t r ic Shovel 15

1

1 H o is t It II It It 75
l Swing It II II II 15

E x c ite r •t It It sfr

) TOTAL 2 ,0 9 l i  KW 122g- KW no£

JAN. 1,1929 
TOTALS 

1 ,327^  KW.

623$?

32

10

11C
2,1035 KW.

225

100

100

100

250
fwd 605 170 775 KW
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Electrical Department (Cont'd)

Direct Ourrent Motors: 

AU TRAIN WATER POWER PLANT:

MECHANICAL DEPARTMENT
ANNUAL REPORT
YEAR 1928

b rt. fwd.
BARNBS-HECKBR MINE:

Rotary Oonverter

MORRIS-LLOYD MINE:
Motor-Generator Set #1

’• »« .• #2

MACKINAW MINE:
Rotary Converter

REPUBLIC MINE:
Battery Charging Set for Storage Battery  

Locomotives (to  C lif f s  Shaft)

TOTAL

INSTALLED
TO JAN. 1, INSTALLED TAKEN OUT JAN. 1,1929 

1928 IN 1928 IN 1928 TOTALS
605 KW. 

100

1 0 0
100

100

20

1,025

Governor Control Motors 

CARP RIVER WATER POWER PLANT

(2) ____iH P .

Rheostat Control (2) 1/4
Governor " (2) 1/4

McOLURB PLANT:
Valve Control (2) 2
Rheostat Control (2) 1/2

CLIFFS SHAFT MINE:
Portable H oist 10
Re-crushing Plant Conveyor (talcen out) 
Car -ftiller

2

HOLMES MINE:
Sturtevant Fan 
Scrapers ? -  15 HP. motors

OGDEN MINE:
Hoist motor on E lectric Shovel 100
Swing " " " »! 20
Thrust " " " ft 20

TILDEN MINE:
H oist motor on E lectr ic  
Swing " " " 
Thrust " '* "

Shovel
It

It

fwd. 163i

170 KW.

JO

170 20

105

1 0 0
20
20

100 
20 

_20

245 142

775 KW.

100

200

100

1,175 KW•

i H P .

i

ie§-

10&&

XH L

140
26&i HP.

I

(



396
MSOHANI GAL DEPARTMENT

ANNUAL REPORT
YEAR 1928

Electric Department (Cont'd)

INSTALLED
TO JAN. 1 , INSTALLED TAKEN OUT JAN. 1,1929

1928 IN 1928 IN 1928 TOTALS
b r t .  fwd. 1 6 3 i HP. 245 HP. 142 HP. 2 6 6 i HP.

ATHENS MINS:
Skip H o is t 900
V e n t i la t in g  Pan

-  2 -  &£■ HP.
5

S u ll iv a n  S c rap e rs __ !2
91*

PA S MINE:
Timber H o is t -  2nd le v e l 10

" " «  4 th  " 10
B ilg e  Pump 5
V e n t i la t in g  Pan 15
S u lliv a n  S c rap e r

7 -  HP.
15

" S c rap e rs  
Denver S c ra p e r 3? t

13

108
MAAS SHUSHING PLANT:

Pan Conveyor 40
40

NEGAUESB MINE:
Skip H o is t 500
Sage " 200
Timber H o is t -  tu n n d l 10

n " -  10 th  le v e l 10
V e n t i la t in g  Pan

•’ Pans 3 -  5 HP. 15 15
S crap e rs 1 0 - 7 4 -  HP. 60 15
S u lliv a n  S crap ers 10 -  HP. 65

It tf 3 - 2 5  HP. 25 50
V e n t i la t in g  Pan (from Gwinn) 5
Denver S c rap e rs 8 - 1 0  HP. 30

9774- '
MORRIS MINE:

V e n t i la t in g  Pan - 6 th  le v e l 15
194-S u lliv a n  S crap ers 10 -  6r§- HP. 454-

Denver Rock D r i l l S c rap e rs  7 -  7^  HP. 524-
S u l l iv a n  S c rap e rs 2 -1 0  HP. 10 10

1524

TOTAL 2 ,2 3 1 | 367^ 157 2,462^ HP,



397
MECHANICAL DEPARTMENT

ANNUAL REPORT
YEAR 1928

Spare G en e ra to rs  and E x c i te r s  on hand December 3 1 s t ,  1928:

Electrical Department (Cont'd)

GENERAL STOREHOUSE:
Old H o is t E x c i te r  22 KW.
M otor-G enera to r Set u sed  f o r  b a t t e r y  c h a rg in g  in

Hard Ore Shop 10
Spare E x c i te r  18

50 KST.
NEGAUNSB MINE:

Skip  H o is t {arm ature only) 500 HP.

TOTAL 50 KW.

Spare Underground H aulage G en era to rs  on hand December 3 1 s t ,  1928:

GENERAL STOREHOUSE:
M otor-G enera to r Set

n n it

R o ta ry  C onverte r

(from  A ngeline) 
(from  M orris) 
(from  F ra n c is )

100
100
100

TOTAL 800 KW.

Spare D ire c t  C urrent M otors on hand

ATHENS MINE:
Fan Motor
Timber H o is t M otor
Fan

MORRIS-LLOYD MINE:
Crane Motor

GENERAL STOREHOUSE:
Pump M otor 
S c rap e r Motor

HOLMES MINE:
Fan Motors -  2 -  1-J- HP.

MAAS MINE:
Fan Motor

December 3 1 s t ,  1928:

15 HP.
10
15

40 HP.

10
10

20
20

40

_3
3

_5
____ 5

TOTAL 98 HP,
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UBSABA RANGE:

E x c ite rs  and G enera to rs  i n s t a l l e d  up to  December 3 1 s t ,  1928:

BOEING MINE:
Compressor M otor E x c i te r

Underground H aulage G en era to rs  i n s t a l l e d  up to  Dec. 3 1 s t ,  1928:

BOEING MINE:
M otor-G enera to r Set

HILL-TRUMBULL MINE:
M oto r-G enera to r Set

MECHANICAL DEPARTMENT
ANNUAL REPORT
YEAR 1928

SLeotrical Department (Cont'd)
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WADE MINE:
R otary  C onverte r

55

100
TOTAL

D ire c t C u rren t M otors i n s t a l l e d  up to  December 3 1 s t ,  1928:

HILL-TRUMBULL MINE:
F eeder Motor

T o ta l E x c i te r s  and G enera to rs  i n s t a l l e d  to  December 3 1 s t ,  1928 -  

M U nderground H aulage G en era to rs  " " " " "

" D ire c t  C u rren t M otors " " " " " -

SPIES MINE:

E x c ite r s  i n s t a l l e d  to  December 3 1 s t ,  1928:

Compressor Motor E x c ite r

Underground H aulage G en era to rs  i n s t a l l e d  up to  December 3 1 s t ,  1928

Top Tram L a rry  Oars -  2 - 2 0  HP.

ISHPEMINO DISTRICT:

T o ta l D.C. G enera to rs  and E x c ite r s  i n s t a l l e d  to  Dec. 3 1 s t ,  1928 -  

” U nderground H aulage G en era to rs  

" D ire c t  C urren t M otors " " "

T o ta l Spare D.C. G en era to rs  and E x c ite rs  on hand "

" *’ Underground H aulage G en era to rs  " " "

'* " D ire c t  C u rren t Motors

If It It ft -

If «,

It —

ft —

If If If

6 KW.

KW.

270 KW.

60 HP.

6 KW.

270 KW.

60 HP.

10 KW.

150 KW.

40 HP.

2 ,1 0 3 ^  KW.

1,175 KW.

2 ,4 6 2 ^  HP.

50 KW.

300 KW.

98 HP.



MECHANICAL DEPARTMENT

m U & .£ 2 S i 2 t
Ys^  i ^ e

31)9

Electrical Penartafliit ( Cont’d)

S u b s ta tio n  T ransform ers i n s t a l l e d  up to  December 31, 1928;

33000/2.3QQ V o lts Phase aq « 1C.V.A. T o ta l K.V.A.
Brownstone S u b s ta tio n 1 3 400 1,200

C l i f f s  S h a f t-  Holmes S u b s ta tio n 1 6 500 3,000

M orris-L loyd  S u b s ta tio n 1 3 590 1,770

B am es-H ecker " 1 3 250 750

B epublic  " 1 3 400 1,200

Maas " 1 6 590 3,540

P r in e to n  " 1 3 590 1,770

Gwinn " 1 3 625 1,875

M unising " 1 3 200 600

McClure P la n t 3 2 5,000 10,000

Carp P la n t 1 3 1,900 5,700

Au T ra in  P la n t 3 1 1,250 1,250

Palm er S u b s ta tio n 1 2 625 1,250

H o ist P la n t 1 3 667 a . ooo

Chatham S u b s ta tio n 1 2
TOTAL

15
35,905

30

C arlshend  '* 1 2 15 15

L i t t l e  Lake " 1 1 15 _____ 15_

3QQQ Q/660.Q,Yalta
Champion S u b s ta tio n 1 2 25

60

50

Eben " 1 1 25 _____ 25_

.&6.QQ/S5Q0 V o lta  
Carp P la n t 1 6 185

75

1,110

Gwinn S u b s ta tio n 1 3 350 1,050

Mackinaw " 1 3 350 . .1.Q50

T ransfo rm ers used f o r  Underground Haulage
TOTAL 3,210 

i n s t a l l e d  to  12/31/2 8 s

A thens Mine C onverte r 1 3 35 105
Holmes ” " 3 1 100 100
B am es-H ecker '* 3 1 110 110
Mackinaw " 1 3 35 ___ 1

420 K.V.A



MECHANICAL DEPARTMENT
m m L - M z m .

192,9

aiegtrisal PaparJanaat ( Cont'd)

D is t r ib u t io n  T ransform ers i n s t a l l e d  up to  December 31 ,1928.

2300/220/110 V o lts Phase M . K.V.A. TOTAL K.V.A

A ngelina Mine:
H o is t C o n tro l 1 1 ___ Zfc.

t£
Q M m  shaft m b ,

O ffic e  L ig h ts 1 1 10
It ft 1 1 15

L abo rato ry 1 1 5
"A" S h a ft H o is t 1 1
ItJJIt tt It 1 1 10
Coal C rusher 1 2 (7£) 15
Pump S ta t io n  L im its 1 1 1
C rusher House L im its 1 2 U  ) 2
C rushers 1 3 (10) 30
G ravel S c rap e r 1 2 (37) 75
Underground S c rap e rs 1 4 (50)200

It It 1 3 (25) 75
M otors G en e ra to r Set f o r  3 a t te r y  Char-
g in g  and 1 s t  Level A S crap ers 1 3 (15) 45
R e c t i f ie r s 1 7 ( 5) 35
L ig h ts 1 11 (li-) 1 6 i

542
HARD ORE & BROWNSTONE.

L ig h t & Power 1 1 15
L ig h t 1 1 %
L ig h t & Power 1 1 7jr
Shop 1 1 S S L .

5 3 t
HOLMES MINS:

Shop Power 1 3 (10) 30
Engine House L ig h ts  & Power 1 1 5
Skip H o is t C on tro l 1 1 10
Cage " " 1 1 10
4 th  le v e l  Pump S ta t io n  L ig h ts 1 1 2
Cage B e ll  C i r c u i t 1 1 3 /4
Skip " " 1 1 1/2
S h a ft House L im its 1 1 3 /4
Pump •• " 1 1 3 /4
Change " " 1 1 3 /4
S h a ft " " 1 1 1/2
Engine " " 1 1 r k
5 th  le v e l  Pumps 1 3 (15) 15___

113&
LAKE MINE:

Engine House L ig h ts 1 1 5
S h aft L ig h ts 1 1 ■■ 3 /4

___ §£,

fwd. 722

400



4 0 1

D is t r ib u t io n  T ransfo rm ers; (C on t'd )

MECHANICAL DEPARTMENT
ANNUAL REPORT

YMS.12.gfi

Electrical Department (Cont'd)

PHASE m - a.V.A.
b r t .fw d .

TILDEN MINE;
L ig h ts  & Power 1 i 10
L ig h ts  & Power 1 2 ( 5) 10

II If 1 2 2
D r i l l s 1 3 (10) 30
Shovel 1 3 ( 5) ___ 15_

ATHENS MINE;
Machine Shop 1 2 (10) 20
S urface  L ig h ts  & Lab. Hot P la te s 1 3 (10) 30
Pump S ta t io n  L ig h ts 1 1 5

19 If 19 1 1 2
100 G.P.M, Pump 3 1 40
S ig n a l System 1 1 1
Engine House L ig h ts 1 1 5

ft M If 1 1 4
Top Tram 1 1 2
Top Tram C ontro l 1 1 ___ L_

MAAS MINE;
L ig h ts  & I n je c t io n  Pump 1 3 (10) 30
Coal C rusher & Shop 1 2 (10) 20
S ig n a l System 1 1

( 5)
1 /2

3rd  le v e l  Pump S ta tio n 1 2 10
B ell S ig n a l a t  55 Winze 1 1 1
Cage H o is t C on tro l 1 1 10
Skip H o is t " 1 1 2

»f tf II 1 1 3
Rock Tram " 1 1 1
H e a te rs  in  Engine House 1 1 7 i
Top Tram 1 1 2
4 th  le v e l  Pump 1 3 ( 5) . .,15..

Maas C rush ing  P lan t*
L ig h ts 1 1 7 i
Screen 1 3 (10)

NEGAUNEE MINE*
Shop L ig h t & Power 1 2 (10) 20
Engine House L ig h ts  & Power 1 1 10

If If tt II If 1 1 5
S ig n a l System 1 1

(7^)
1 /2

Pump S ta t io n  L ig h ts ,  e t c . 1 3 22k
1 2 th  le v e l  Pump 1 3 t 5) 15
Bam 1 1 5
G ravel P i t 1 1 r k
H o is t & L ig h ts -# 2  S h aft 1 3 (10) 30
Engine House L ig h ts  & Power 1 2 (15) -2 tt—

South JACKSON CRUSHING PLANT;
H o is t Brake 1 1 5
L ig h ts 1 1 2

fwd.

TQm .^vY»A«
7 22

67

110

102

3 7 i

145^

____ 7
1,191



MECHANICAL DEPARTMENT
ANNUAL REPORT
YEAR 1928

4 0 2

D is t r ib u t io n  T ransfo rm ers: (C on t'd )

Electrical Department (ContJd)

PHASE N£. S.V.A.
'b r t .  fwd.

BARNES-HECKER MINE;
L ig h ts  Engine House 1 1 5

»! *f »• 1 1 _ j4

LLOYD MINE:
Cage H o ist C o n tro l 1 1
Skip " 1 1 4
W ater Supply Pump House L ig h ts 1 1 2
Engine House L im its  & B e ll S igna l 1 1 5
S h a ft House L ig h ts 1 1 ___ s_

MORRIS MINE:
Skip H o is t C o n tro l & L ig h ts 1 1 10
Cage " " " " 1 1 H
S ig n a l System  L im its 1 1 1 /2
Shop & L im its 1 3 (10) 30
7 th  le v e l  Pump S ta t io n  L ig h ts 1 1 2
L o ca tio n  L ig h ts 1 1 10
Club House L ig h ts 1 1 ___ 5__

SECTION 6 SHAFTj
H o is t C ontro l 1 1 H
L ig h ts 1 2 ( 2) ___

REPUBLIC MINE;
G.E. Tram 1 1 (15) 15
L ig h tin g 1 3 ( 2) 6

11 & Pump 1 1 10
Engine House L im its 1 1 H
H o is t C on tro l 1 1 25
Top Tram C o n tro ls 1 2 l 1) 2
O ff ic e  L im its 1 1 3
M otor- G en e ra to r S e t & Pumps 1 3 ( H i z z k
Pascoe S h a ft H o is t C on tro l 1 1 H
Power & L ig h ts  on S urface 1 3 (10) 30
W ater Power P la n t  L ig h ts 1 1 l i
Screen  M otor & L ig h ts 1 3 ( 3) 9
P o r ta b le  H o is t 1 1 IQ

AUSTIN MINE:
L ig h ts 1 1 10
Shop 1 1 10

GARDNER MINE:
Cage H o is t C on tro l 1 1 10

MACKINAW MINE:
Machine Shop 1 2 ( 5) 10
H o is t C on tro l 1 1 H
S ig n a l System 1 1 l

fwd.

TOTAL K.V.A,
1,191

12k

27

65

H i

149

20

10



403MS CHANICAL DEPARTMENT
ANNUAL REPORT
YSAR 1928

D is t r ib u t io n  T ransfo rm ers: (C ont’d.)

Electrical Department (Cont'd)

PHASE NO. K.V.A. TOTAL K.V
b r t .  fwd. l ,5 0 4 i

IRINOETON MINE:
Top Tram L ig h ts 1 1 3
■Pump House "‘U g h ts 1 1 2*

PRINCETON CENTRAL POWER PLANT:
Coal C rusher 1 3 (?§) 22&
Power P la n t L ig h ts 1 1 10
I n je c t io n  Pump 1 2 (15) 30
B o ile r  Room Fan 1 2 (10) 20

821-
IRINCETON CENTRAL SHOPS:

Power & L ig h t 1 2 (10) 20
20

PRINCETON DISTRICT LABORATORY:
Hot P la te s 1 3 (10) 30

30
STEPHENSON MINE:

Rock Tram 1 3 (10) 30
Skip H o is t C on tro l 1 1 10

40
AU TRAIN WATER POWER PLANT:

Power ^ la n t  l i g h t s 1 1 1
O p e ra to r 's  D w elling  L im its 1 1 2
C on tro l 1 1

( 5)
2

Power & L ig h ts ,  Dixon L o ca tio n 1 2 10
'• M "  Grand Is la n d 1 2 ( 5) 10

25
CARP RIVER WATER POWER PLANT:

Power & Lig$it 1 1 10
It If It 1 1 20

Pump 1 1 ( 1) 2
32

HOIST PLANT:
*Power & L ig h t 1 1

It It It 1 2 ( 5) 10
i  vb

McCLURE PLANT:
Power & L ig h t 1 2 (10) 20

20
SSCANA3A RIVER WATER POWER:

Power & L ig h ts 1 2 ( 1) 2
It It It 1 2 ( 1) 2

GRAND TOTAL 1,781 K.V.A.



4 0 4
MECHANICAL DEPARTMENT 

ANNUAL REPORT 
?.m  19^9

Spare T ransform ers on hand December 31, 1928;

Electrical Department (Cont'd)

PHASE NO. &Y.At TOTAL X.V.A.

ANGEL INE MINK;
G eneral E le c t r ic 1 1 l

1

ATHENS MINE.
Spare 1 1 3
Spare 1 1 3
Spare 1 1 ____ z L 13§-

REPUBLIC MINEj
G eneral E l e t r i c 1 1 (10) 10

If tt 1 1 4
E ig h ts  & Pimp 1 1 (10) 10

24

G eneral S to rehouse :
G eneral E l e c t r ic  f o r  440 s h a f t  punrp 1 1 100
Prom F ra n c is  C onverte r 1 2 (35) 70
G eneral E l e c t r ic 1 1 10

tf tt 1 1 7 i
tt *• 1 1 5

____

GRAND TOTAL 251 K.V.A,
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MECHANICAL DEPARTMENT
ANNUAL REPORT

YEAR 1928

COMPARATIVE TABLES.
CUBIC

TONS TONS ORB FT. All
COAL & rock: CU. FT. PER TOl

* YEAR BURNED HOISTED AIR USED HOISTEI

CLIFFS SHAFT MINE

1919 3 494 277 901 907 895 024 2 402
1920 3 854 334 347 872 225 408 2 638
1921 2 094 67 454 273 648 228 4 057
1922 891 138 702 419 382 000 3 023
1923 2 359 305 727 734 645 710 2 403
1924 2 224 309 996 784 461 617 2 530
1925 2 900 322 928 824 005 547 2 551
1926 1 470 350 604 801 351 000 2 285
1927 957 426 830 766 647 000 1 796
1928 1 008 416 344 804 600 000 1 932

HOLMES MINE

1919 947 173 178 521 145 000 3 009
1920 682 260 118 448 965 000 1 726
1921 832 191 147 275 057 000 1 439
1922 911 231 306 346 466 000 1 497
1923 704 289 984 431 820 000 1 489
1924 879 170 228 296 460 000 1 741
1925 679 172 507 253 125 000 1 446
1926 768 178 296 267 795 000 1 502

$ 1927 816 186 436 333 180 000 1 787
1928 716 207 754 484 785 000 2 333

ATHENS MINE

1919 740 155 643 414 045 000 2 660
1920 593 214 601 505 035 000 2 353
1921 515 177 065 359 055 000 2 027
1922 683 193 711 456 615 000 2 357
1923 971 246 704 635 535 000 2 576
1924 685 246 352 581 130 000 2 359
1925 789 214 510 468 900 000 2 186
1926 869 226 229 547 650 000 2 421
1927 790 233 221 679 815 000 2 914
1928 827 241 977 710 640 000 2 936

MAAS MINE

1919 9 639 343 810 644 597 449 1 874
1 1920 5 097 351 521 571 224 659 1 625
) 1921 735 211 616 373 275 000 1 764
| 1922 628 219 676 458 010 000 2 083
l 1923 548 228 528 472 220 000 2 066
] 1924 682 224 291 470 880 000 2 099

1925 670 144 408 372 735 000 2 581
1 1926 829 245 992 420 930 000 1 711
y 1927 767 274 586 521 730 000 1 900

1928 657 272 740 679 005 000 2 489

W K

GALLONS 
OP '.VATER 
PUMPED

298 889 689 
262 308 003 
274 901 402 
399 874 439 
377 383 675 
388 257 675 
327 655 585 
379 727 700 
440 517 425 
463 182 750

*25 471 515 
26 099 690 
38 456 053 
73 009 389
82 640 803 
75 235 295 
56 962 287
83 223 451 
79 829 181 
82 552 319

85 503 850 
82 794 324 
73 114 028
86 235 708 

103 329 157 
116 161 813 
131 715 395 
140 788 044 
127 086 869 
120 178 303

573 373 848 
513 176 403 
517 238 661 
516 431 109 
509 330 141 
522 683 088 
480 918 511 
508 242 996 
534 129 791 
553 419 346



MECHANICAL DEPARTMENT
ANNUAL REPORT

193fl

4 U b

COMPARATIVE TABLES;

TONS TONS ORB
COAL & ROCK

YEAR BURNED HOISTED

NEGAUNEiS MINE

1919 1 320 525 894
1920 1 095 569 895
1921 838 258 967
1922 1 075 300 041
1923 996 383 914
1924 1 156 322 705
1925 1 100 342 824
1926 1 229 374 004
1927 1 139 501 516
1928 1 278 472 458

OGDEN MINE

1925 1 ___ 61 514
1926 146 501
1927 _ 174 106
1928 116 415

MORRIS- LLSYD MINE?

1919 1 132 313 887
1920 971 283 400
1921 848 234 809
1922 931 241 065
1923 1 031 273 124
1924 894 229 968
1925 919 258 062
1926 1 190 291 852
1927 1 096 333 736
1928 1 295 364 123

H ll l-T n u r tm ll  Miaa

1922 3 447 352 651
1923 4 096 311 012
1924 3 049 322 823
1925 3 364 521 382
1926 3 738 522 017
1927 4 149 544 405
1928 495 748

P U B L IC  MfflB

1919 5 709 185 383
1920 3 972 181 058
1921 1 436 79 761
1922 1 302 113 108
1923 1 816 137 181
1924 2 668 87 668
1925 2 275 90 773
1926 2 218 76 867
1927 1 743 71 499
1928 1 023 23 269

Cubic
FT. AIR GALLONS

CU. FT. PER TON OF WATER
AIR USED HOISTED PUMPED

591 104 600 1 185 603 198 543
729 139 000 1 279 610 132 854
306 315 000 1 183 597 401 853
414 765 000 1 392 613 603 672
655 695 000 1 708 582 912 109
558 980 000 1 732 502 525 354
660 600 000 1 927 436 422 253
602 010 000 1 609 440 271 619
895 680 000 1 785 603 746 976

1 047 240 000 2 216 629 675 383

936 264 700 2 982 340 883 130
802 952 000 2 832 311 061 125
681 918 000 3 067 321 064 176
596 225 500 2 473 276 149 791
826 038 000 2 460 267 210 477
381 573 000 1 659 221 874 604
611 836 920 2 371 172 168 518
469 265 000 1 608 203 411 761
688 545 000 2 062 223 631 596
693 360 000 1 904 227 752 992

____________

1 228 202 000 6 625 34 770 380
1 347 129 000 7 440 35 559 650

954 242 000 11 964 35 132 398
1 112 788 000 9 838 41 620 635
1 279 058 000 9 329 37 204 860
1 158 600 000 13 215 33 955 020

871 386 000 9 599 27 210 960
1 053 268 000 13 702 31 117 828

928 003 000 12 979 41 876 020



MECHANICAL DEPARTMENT
ANNUAL REPORT
YSAR 1928

407

COMPARATIVE TABLES*
TONS TONS ORE

CUBIC 
FT. AIR GALLONS

COAL & ROCK CU.PT. PER TON OP WATER
YEAH BURNED HOISTED AIR USED HOISTED PUMPED

SPIES -  VIRGIL MINES;

1919 962 71 000
1920 377 93 519
1921 350 46 878 87 360 300
1922 192 5 432
1923 495 19 732
1924 272 55 953
1925 313 72 542
1926 392 92 407
1927 424 163 911
1928 366 184 141

GARDNER - MACKINAW MINE*

1928 336 91 293 214 020 000 2 344 52 760 063
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