
FO W LER  M I N E

AVERAGE MINE ANALYSIS OF OCTTRJT FOR YEAR-1917

' GRADE- IRON PHOS, 3ILIQA M*NG.~ ~

Fowler, 56,33 ,048 11,86 ,99

ORE STATEMENT AND SHIPMENTS FOR YEAR-1917.

FC$TLER
TOTAL 

LAST YEAR

On Hand Jany. 1st, 1917, 2,725 686

Output for Year, 10,306 2,039

Stockpile Overrun, 981

Total, 14,012 2,725

Shipments, 11,137 0

Balance on Hand, 2,875 2,725

1917 - 2-8 Hr. Shifts Jan. 1st to Feb. 1st.

No Ore produced Feb. 1st to April 24th.
Hoisted through Meadow shaft - April 24th to Dec, 3 lst.

1916 -Began operating Dec. 1st - 2-8 Hr. Shifts.

fovler mine



FOW LER M IN E ,

MINING COSTS FOR YEAR 1 9 1 6 .

1 9  1 7 . 1 9  1 6 . INCREASE. DECREASE

PRODUCT 2 , 3 9 5 2 , 7 2 5 3 3 0

G e n e r a l  E x p e n s e . 0 7 9 . 0 1 3 . 0 5 6

M a i n t e n a n c e . 0 5 3 . 0 4 5 . 0 0 8

M i n i n g  E x p e n s e . 8 4 6 1 . 1 6 8 . 3 2 2

C o s t  o f  P r o d u c t i o n . 9 7 8 1 . 2 2 6 . 2 4 8

E q u i p m e n t . 0 2 1 . 0 2 1

T a x e s . 0 7 6 . 0 7 6

S u n d r y  E x p e n s e . 0 0 5 . 0 1 8 . 0 1 3

S u p p l y  I n v . . 0 0 3 . 0 0 3

C o s t  o n  S t o c k p i l e 1 . 0 7 7 1 . 2 4 4 . 1 6 7

L o a d i n g  & S h i p p i n g . 0 6 8 . 0 6 8

C o s t  o n  C a r s 1 . 1 4 5 1 . 2 4 4 . 0 9 9

N o . D a y s  O p e r a t i n g 2 5

M o . S h i f t s  a n d  H o u r s 2 - 8 h r

A vg .  D a i l y  P r o d u c t 1 0 9

4 l

—

D i s c o n t i n u e d  h o i s t i n g  t h r o u g h  F o w l e r  S h a f t  J a n . 2 2 , 1 9 1 7 .  

Now h o i s t e d  t h r o u g h  M eadow .

FOWLER MINE,



REPORT C5F THE ENGINEERING FORCE EMPLOYED DURING THE YEAR 1917, 

AND A BRIEF OUTLINE OF THEIR WORK,

BY CARL BREWER, ASSISTANT ENGINEER.

THE FORCE.

There has been a considerable change in the personal of the aag- 

i nee ring department at the I shpeming office during 1917 due to depar

ture of three engineers into military service and the employment of 

new men to f i l l  their places; also more helpers*

The following l i s t  comprises a ll  those in the department during

the year, arranged in order to entrance:

SAME* POSITION. ENTERED. LEFT. SUBSEQUENT POSITION.

C. Brewer Asst* Eng* Entire year
J • Banst Engineer March 27 Engineer with Andes 

Copper Mining Co*
R. J. Chenneour •t Entire year
H* 0* jdoultcn H ft l>
J. K. Osborne W H ft
J. S. Hayden If May 11 U. S* Army Officers 

Training Camp*
A* Rock Helper ait ire year
J . Trosvig Qagineer ft »t
T. A. Miller It tt It
J . Heilala Helper «• It
S. Malmgren »» M H
C.W*Eicolson Engineer March 15 Engineer with British 

Columbia Copper Co*
June 21 August 22 U. S. Array Officers 

Training Camp*
C*S*Stevenson Engineer January 5 August 21 U. S. Army Officers 

Training Camp*
W.F*H .Jansen »t March 21
C* Nichola Draftsman March 26 October 3 Michigan Agricultural

& Chauffeur College*
A* Alanen Draftsman April 23
A. Minnear Helper June 15
M.C* Conn oily If Sept* 10
H. Perttula Chauffeur Oct* 3 Deo* 13 None*

All the above except S. Malzqgren were on salary basis*

Besides the above, the following were employed during the summer for 

the fie ld  work in connection with the McClure plant* With the exception 

of G. Latrell, who le ft when school opened, a ll were transferred to the 

construction gang at the McClure dam when the fie ld  work was finished on 

August 20th:
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NAME POSITICK entered LEFT

Ernest 3. Eraan Chopper June 25 August 20
Joseph Fortier H June 25 August 20
Cyrille Fortier ft June 26 August 20
Henry Pierault ft June 26 August 5
John F. Thompson Helper June 26 August 11
Rudolph Johnson H June 26 June 30
3. B. Raymond Cook June 26 August 20
Ghas* Beaulieu Cookee June 28 August 20
George Latrell Helper July 2 August 27
Leo Fortier Chopper August 11 August 20

Tha following table shows days worked, days lo st, percentage, etc, 

of a ll salaried men. The vacation colunn shows time granted for regular 

vacations, while the absence colunn gives time lost for other reasons, 

except si diene as. Eight hours constitute a day and over time 1b credited 

against absence, except vacations* Saturday afternoons were given through

out the yeari

NAME. DAYS
WORKED.

DAYS
VACATION*

DAYS DAYS 
ABSENT. ILLNESS.

TOTAL
DAYS*

PERCENTAGE 
DAYS WORKED.

C. Brewer 275f 0 I f 0 277# 99.4
J • F • Hanst 58# 0 0 9# 69 84.8
RmT .Channeour 250# 6# 20 # *77# 90*0
H.O.Moulton 254 21 2# 0 277# 91.5
J.K. Osborne 262# 0 0 . 15x 277# 94.6
J. B* Hayden 96# 0 1# 1 99 96.6
A. Rook 251# 0 20 6 277# 90.6
J. Trosvig 271# 0 6 0 277# 97.9
T. A. Miller 268 10 0 1 277# 96.5
J . Heilala 253 11# 4# a# 277# 91*2
C*W*Nicolaon 106# 0 0 # 107 99.5
C.S*8tevenson 163 0 1# 2 166# 97.9
W.F *H*Janzen 217 0 0 0 217 100*0
C* Hidhole 149 0 0 0 149 100*0
A. Alanen 188 0 5# 0 193# 97.2
A. Minnear 151 0 1 0 151 100*0
M. C. Connolly 81 0 5# # 87 93.1
H. Perttula 47# 0 0 0 47# 100.0

x Days absent because of injury while at work*
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The table below shows the number of working days lost an account 

of illn ess or absence by those now In the department, during the last 

five yearst
1913. 1914. 1915. 1916. 1917.

VACA- SICK. YAGA.- SICK. YAGA- SICK. YAGA- SICK. YAGA- SICK.
TICK. TICK. TI®. TICK. TI®.

C. Brewer 0 0 I f 0
B.J.Chezmeour 15 0 16 2 15 2£ 2t 2 26i i
H.O.Moulton H i 0 14i 3 0 0 0 1 23i 0
J JC. Osborne 2? * i £5§- 3 l i  2 0 4 i 0 15
A. Hook 10 4 2 s i 12 6 i 12 1 20 6
J. Trosvig 6 5i 0 0 0 0 6 0
I . A .Mi Her 7 0 10 1
J. Heilala 16 &i
W*F.H«Janzen 0 0
A. Alanen 5£ 0
A.Minnear 1 0
M.C.Connolly 5 i i

She following table shows those employed in the office during the last

five years, arranged in order of entrance, the months worked, and the aver

age number employed per month i

1913.
MCBTHS.

1914.
M®THS.

1915.
MCKTHS.

1916,
M®THS.

1917.
M®THS.

C# J• Stfilcol 12 12 12 4
C. Brewer 8 12
J . F • Han at 12 12 12 12 3
R.J. Ohenne our 12 12 12 12 12
H.O.Moulton 12 12 12 12 12
J JC.Osborne 12 12 12 12 12
W.L.Scanlan 9
Arthur Aas 12 9i
A. Hock 12 12 12 12 12
F.Gr .Rockwell 7 8
J. Trosvig 12 9i 1 12 12
B. L. Derby 12 12 12 8
M.F .LaCroix 12 9 1
J. B. Hayden 12 12 12 12 4k
Bdward Bam 7 8
T. A .Mi Her n i 12
J. Heilala l i 12
S.Malngren 8 12
C.’,7 Jlicol son 6 4 i
G.S.Stevenson t|
W.F .H«Fanzen 9|.
C. Nichols 6
A. Alanen 8
A. Minnear gi.
M.C. Connolly 4

Average number
of men 14 5/12 12 1/3 11 7/12 8 5/6 13 5/12

4  b i
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3ach man's share of the work of the department is  described, below* 

Carl Brewer has had charge of the work in the offioe the entire year* 

The preparation of the Annual Report Books occupied most of his time dur

ing the first two months of the year. He assisted in the measuring in 

the clearance between shaft runners at the Cliffs Shaft. Lake. Maas and 

Holmes mines* He ran the check surreys an the 3rd and 4th levels Maas 

mine and 10th and 12th levels Negaunee mine for raising the shafts* At 

a ll of the mines he has assisted on one or more monthly surveys, as well 

as keeping in touch with the other engineering work* He took charge of 

the surveys for the MoClure plant on the Dead river and was in the field  

from the start to the finish of the preliminary surveys. Nearly a ll of 

the office work in connection with the plans and profiles of the pipe line 

and dam and the maps were made by him* He ran the survey from the Hoist 

to the MoClure dam and for the limits of proposed intake basin* With 

Mr. Hi col son, he ran the stadia survey of the Dead river from the dam to 

Forestville, After the construction work started, he did a ll of the 

fie ld  work in connection therewith* On the surveys of the South Jackson. 

Maas and Athens mines surface and the monthly estimates at the Angelina 

mine stripping he took his share* He drew up a preliminary surface lay 

out for the equipment at the Barnes & Hecker shaft after spending several 

days contouring the of the NŴ of Section 2. 47-28. At the new hospi

ta l in Ishpeming, he staked out the building after the excavations were 

finished. Two of the quarterly surveys and tannage estimates of the 

Boston mine were made by him. At the Barnes & Hecker shaft he lined in 

the first two sets after the excavation had reached ledge. In the offioe 

he started filin g  maps, plates, eto, in the new fixtures in No*2 Vault.

He has looked after the ordering of supplies and has spent considerable 

time in going over the mounted maps and records to see that information 

has been properly re corded. He drew up blanks for rehording shaft data 

for the different mines and in general has attempted to systematize the 

recording of miscellaneous information acquired*
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j ,  Faber Han at was with the Company until March 27th* His health

for several months previous had not been good and toward the last became 

much worse* The doctors advised him to go to a different climate and he 

accepted a position as raining engineer with the Andes Copper Mining Conv* 

pany in Chile* Until his departure, he spent nearly a ll his time at the 

Athens mine* He lined in the shaft sets* took measurements for the 

runners and laid out the level plats* Considerable time was occupied in 

designing a standard pocket to be built at the various levels* He also 

drew up plans for the location of buildings, roads* etc* on surface, 

Several days were spent an the geological maps of the Ishpeming-Hegaunee 

districts, prepared during 1916, to post a ll his notes, but sickness 

prevented the completion of this work.

Reginald J . Chenneour until October spent a ll of his time in connec

tion with the Negaunee mine* Since then he has looked after the engineer

ing at the South Jackson mine. The proportion of his time at the two 

properties has been divided as follows*

Negaunee mine 95$&
South Jackson mine 5$6*

He made a ll the monthly surveys of the Negaunee mine and also made 

weekly v isits to the sub-levels under developmsnt for geological informa

tion. He mtohed the underground work closely, was always on the look 

out for possible ore extensions and gave lines for raises, drifts, eto, 

as necessary. He ran several surveys from the 10th to the 12th level 

for raising No*3 shaft. After holing* he plumbed down from above and 

set the bearers for the new l i f t .  On the 11th level he gave lines for 

cutting the pocket and looked after the concreting of the pocket* He 

drew plans for concreting the 11th level plat and changed the pocket 

design to suit conditions. In the mining operations in the American 

Mining Company strip, he gave lines for raises and drifts and carefully 

watched the boundary lines* Considerable time was spent going over old 

naps for information regarding care possibilities above the 9th level in 

the vicinity of No.l shaft* He drew cross-sections through So*2 shaft 

pillar in connection with it s  development* On surface, he staked out
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and looked after the concreting of the foundations of the new top tram 

engines* In the offioe, he spent a ll  of January making a new estimate 

of the ore reserves of the Maas-Negaunee basin, working with Messrs*

Derby and Moulton* He also made many new mounted maps of various sub- 

levels* At the request of Mr. Jackson, he was put in charge of the 

engineering at the South Jackson. He made a survey of tbB open pit 

and a series of cross-sections from which he devised and submitted 

several plans for development • He staked out and surveyed the drill 

holes* His only outside work was to check the location of the shaft 

raise on the 4th level Maas mine during the abeenoe of Mr* Moulton*

Henry 0* Moulton spent 80J& of his time on the engineering work at 

the Maas mine* He made a ll the monthly Burveys and under the direction 

of Mr* Jackson laid out the development work on new sub-levels* The rock 

drifts on the 1st, 2nd and 4th levels were driven under his direction*

He ran check surveys and successfully holed the shaft raise from the 

4th to the 3rd level* He designed the shaft timbering in the new l i f t  

to adjust the present shaft to the standard shape and set the bearers 

with regard to the concrete portion of surface. He made the estimate 

of the Maas mine ore reserves for the Taw Conmission, working with Messrs* 

Derby and Chenneour on the new estimate of the Maas-Negaunee basin* He 

also helped Mr* Stevenson with the Cliffs Shaft ore estimate* He assist** 

ed at the plumbings of the Holmes shaft and in the measuring of the dist

ances between the shaft runners at several mines*

At the new crusher plant, he laid  out the foundations for the Mech

anical department and during construction gave lines as necessary* In 

the spring he staked out and allotted the 350 half acre garden lots on 

Company land in the Kegaunee d istrict. He ran the survey and made the 

deed descriptions for the conveyance of the land in the vicinity of the 

Carp river storage basin No*2 to Mr* Cowling* At the Athens mine, he 

ran a check survey to the oonoreted iron pins* He surveyed and made new 

mounted naps of the SW£ of Section 31, 48-26* He ran a check survey from 

the Hoist to the McClure dam and along the pipe line to the original pipe
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line survey. He assisted in giving lines and grades at both the dam 

and power house of the McClure plant and grade stakes along the pipe 

lin e . He prepared the Annual Report imps of the Haas mine. All the 

coal estimates of the Kegaunee district were made by him early in April. 

During the absence of Mr. Brewer, he was in charge of the work in the 

office.

John K. Osborne has divided his time between the Lake, Salisbury, 

Holmss and Cliffs Shaft mines. He made the monthly surveys of the Salis

bury and Lake mines until May and October respectively and of the Holmes 

and Cliffs Shaft mines since April and September. His time spent on 

these mines is  divided as followst

Lake 28ft
Salisbury lift
Holmes 32ft
Cliffs Shaft 12ft*

At the Lake mine, he mde frequent surveys necessitated by crushing 

of the sub-levels. He gave lines for drifting on the 935* sub-level to 

the Lake Superior workings to drain the water.

His work at the Salisbury mine was confined mostly to sketching the 

monthly advances, but several surveys were run into the upper sub-levels 

in the South Side deposit as the development work extended up to the top 

of the deposit. Also, in the main deposit he watched carefully the work 

in the vicinity of the old open room between the 5th and 8th levels* He 

took charge of the engineering work at the Holmes mine as the development 

of the hard ore stopes on the 2nd level progressed and he was constantly 

called upon for lines. Hhen the 1st level was opened, he gave linee for 

holing to the various parts and also for the drift to the shaft. He 

looked after the development work along the boundary and reported on 

the trespasses by the Lake Superior Iran Company. On surface, he staked 

out stocking trestles and assisted in setting the comers of the timber 

yard lease.

Since Septeaber he has made the monthly surveys at the Cliffs Shaft 

mine. He has also staked out stocking trestles and made an estimate of 

lump ore in stock. Until October, he located and surveyed the chum drill
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holes at the South Jackson mine and also the drill holes in the Bellevue 

district* He assisted measuring the shaft runners at the Lake and Cliffs 

Shaft mines* At the Republic mine, he assisted on the outcrop survey in 

June* During the year, he has continued the monthly carbon report and he 

has also reported on a ll the carbon purchases* He made the diamond drill 

inventory in November, On February 6th, he was struck on the shoulder by 

a motor in the Lake mine and was out of the office for three weeks*

J * Bllsey Hayden looked after the engineering work in the North Lake 

distriat until he left the Company* s employ* He made the monthly surveys 

at the Morrls'-Lloyd mines and gave lines, etc, as called for* He assisted 

Mr* Bush in laying out exploration work and development* He made the ore 

estimate for the North Lake district and prepared the maps for the Tax 

Commission* An Bast-West vertical projection of the Morris-Lloyd ore 

bodies for Mr* Bush was made by him. He plotted the contours of part of 

Section 2, 47-28 and made a tracing* He laid out some of the garden lots 

for the district and gave floor grades for the new club house* In Feb

ruary, he made a check estimate of the stripping at the Side Hill deposit 

at the Angelina mine* Daring the same month he made a trip to the Boston 

mine and prepared an estimate of ore removed sinoe 1913 and made a set 

of maps* He finished the calculations and plotted the survey of the ro^d 

to the Hoist on Dead river* When the measurements of shaft runneds were 

made, he managed the machine at the Maas and Negaunee shafts* From March 

12th to the 29th he looked after the work at the Athens, making sketches 

for the proposed plats at 2200* and 2300* levels and laying out shaft 

runners. He le ft the Company an May 11th to enter the Reserved Officers 

Training Camp at Fort 3herldan, Illinois*

Albert Rock has been employed as a helper a ll the year* He has 

assisted in the monthly surveys at most of the mines, especially at the 

Maas and Cliffs Shaft. He did a ll the printing for the 1916 Annual Re

port and has done a great teal of blue printing throughout the year.

He was on the surveys for the McClure plant from start to finish* He 

was also on the Round lake survey at the Erickson lease and ran a rod
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during the contouring on Section 2, 47-28. At the Holmes mine, he fore- 

sighted on the survey to the boundary corners. In the offioe besides 

blue printing he has mounted maps, repaired tapes, etc.

John Trosvjg has been in charge of the engineering work at the Ange

lins and Holmes mines and in the North Lake d istrict. His time at the 

various properties has been divided as follows*

Angelina mine -  - 18$
Holmes mine -  17$
Morris-Lloyd mines -  43$
Barnes & He eke r -  -  16$.

At the Angelina mine he made the monthly estimates of stripping at 

both the Side Hill and Hast End deposits and reported directly to Mr. 

Satan. At the East 2nd deposit he made cross-sections and located drill 

holes. He also surveyed the outcrops around the East end of the Angelina 

basin. He made the monthly surveys at the Holmes mine slnoe July. He 

geologised and sampled the 2nd level, lined in trolley supports and de

signed track frogs. He prepared the Sax Commission imps of the Holmes 

and Angelina mines. In the shaft he assisted in the plumbing and lined 

in the last three sets. On aurfaoe he ran a survey to the boundary comers 

and prepared a map showing the location and courses of the boundary lines 

referred to both Cleveland-Cliffs Iran Company and Lake Superior Iron 

Company surveys. Since the departure of Mr. Hayden, he has been in charge 

of the surveys in the North Lake d istrict. He made the monthly surveys, 

gave lines for drills and raises as neoassary, geologized, laid out plan 

of development and located drill holes, etc, in both the Lloyd and Harris 

mines. Ha plumbed the winze in the Morris mine, taking off lines on bot& 

the 5th and 6th levels and gave lines for the shaft raise. After homing 

he lined in the bearers beneath the pent ice. He estimated and reported 

the rock excavation in the approach to Section 6 open p it. At the loca

tion he staked out the store and new fences for the reconstructed Angelina 

houses. He assisted in the contouring at the Barnes & Hecker,located the 

shaft site and estimated the proposed stripping. He ran the line and gave 

grade stakes for the drainage ditch. He staked out the mine buildings and
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the houses in the new location* Be set the bearers for sinking the shaft 

and later lined in the sets preparatory to concreting*

Tom A» Miller has looked after the engineering at the Republic and

Spies mines a ll the year and at the Lake mine since September* His time

spent on these mines is  as follows:

Republic mine 40^
Spies mine 16/£
Lake mine 12 *̂

At the Republic mine he made a ll the monthly surveys and located a ll 

the underground drill holes* He made special stope surveys for Mr. Stakel* 

In both Ko*9 shaft and Pascoe shaft he gave lines for timbering the new 

l i f t s  and carried surveys and elevations down to the 2170*, 2270* and 2220* 

levels* He assisted Jr, Derby with the underground geology* On surface 

he made an estimate of ore in stock and had charge of the party surveying 

outcrops* He made a profile and mapped the contours for the proposed new 

engine house and pulley stands for Ho*9 shaft* In March and August he 

surveyed the underground workings at the Spies mine. All the rest of the 

monthly reports maps of the Spies mine have been posted from the maps of 

Mr* Meyers* In August he ran a survey around Section 24* 43-35 to locate 

section corners, preparatory to sub-dividing the of the section and 

establish the Spies mine boundaries* He prepared analysis maps and cross- 

sections for Jr, E llio tt•

His time at the Lake mine has been taken up with making the monthly 

reports and an occasional sub-level survey* Hie gave lines for the drift 

on the 930* sub-level into Lake Superior Iron Company workings to tap the 

water* Early in the year he assisted on the surveys at the Maas and 

Kegaunee mines* He had charge of the soundings of Round lake* He cal

culated and plotted the contour surveys of Section 2, 47-28. He eatinated 

the ore in stook at the Moro mine and assisted in measuring down the 

Athens shaft* He looatsd and mapped the drilling on Sections 2, 3 and 

4, 47-27.

John Heilala has been a helper and sinoe May has made the monthly 

surveys at the Salisbury mine* He assisted on the surveys at a ll the mines.

E N G I N E E R IN G  D EPA R TM EN T

f:



both surface and underground, but more especially in those in the Ishperu

ing district* In the offioe he has looked after the maps of the Salisbury 

mine sad made captains and superintendents maps and other tracings. Hs 

helped in surrey calculations and blue printing*

Sixtus Kalmgren has been employed as a helper. Hs has assisted at 

all the mines and in a ll the surface work except the McClure plant surveys* 

in the offioe he has blue printed, cleaned tapes, eto*

Clyde W. Nioolscn until March assisted in the North Lake surveys. He 

made the February monthly survey of the Lake and Salisbury mines. He plotted 

and traced contours on Section 2, 47-28 and assisted in plumbing the Holmes 

shaft. In March he ran the survey for the proposed drainage of Hound lake.

On Mar oh 15th, he le ft the Company and took a position with the nritiah 

Columbia Company. On June Elat ha returned to the department and until hla 

second departure was on the McClure plant survey. His ran preliminary lines 

and a ll the levels over the pipe line. He made cross-sections at the dam.

Hs also ran levels from Forest Tills to the Hoist and on the intake basin 

survey. He assisted in the calculations and plotting of the pipe line 

plan and profile. On August 22nd he le ft the Company to enter the U. S.

Army Officers Training Camp at Fort Sheridan, I llin o is .

Carl S. Stevenson entered the department on January 5th after the 

Educational department had closed. He h*d charge of the engineering work 

at tbB Cliffs Shaft mine, over 66% of his time being spent in connection 

therewith. He made a ll the monthly surveys and located d rill holes, (hi 

the 15th level, ha set pump foundations and in the engine house bolts for 

new gearing and motor. He ran cheak surveys on the 6th, 7th, 9th and 9th 

levels "B" shaft. Hs made new mounted maps for the Negaunee mine and 

assisted in setting bearers in Ho.3 shaft below the 10th level. At the 

Angeline he assisted in the monthly stripping estinate. He was on nearly 

a ll the shaft runner measuring jobs. He assisted Mr. Moulton on the 

Cowling farm survey and Mr. Miller on the Section 24, 43-35 survey. He 

le ft the Company on August 21at to enter the D. S. Army Bigineer Officers 

Training Camp at Fort Leavenworth, Kansas.
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William F. H. Janzen entered the department on March 21st. He took 

charge of the engineering work at the Athens mine after Mr. Han at le ft and 

otmtinued to look after it the remainder of the year. In the shaft he lined 

in sets, measured runners, etc, until i t  was finished in May and when the 

levels were opened up he gave lines for drifting. He revised the underground 

pocket designs and supervised their construction. On surface he staked out 

the various new buildings, gave grades for grading, lines and elevations 

for trestles, and designed the timber and road tunnels. He supervised the 

construction work and made monthly reports to Mr. Jackson regarding progress of 

construction and development work. She laying of sewer and water pipes was 

done under his direction, as was also the moving of the houses from the 

office s ite . Since September he has made the monthly estimates of the 

stripping at the Angelina mine.

Ole land Klohols was employed as a draftsman from i&roh 26th to the 

latter part of April when he eas made chauffeur for the depart n»nt. When 

not busy with the oar, he continued drafting, making superintendets and 

captains tracings. He le ft October 3rd to enter the Michigan Agricultural 

do liege.

Arvid Alaaen has been employed as a draftsman since April 23rd. He 

assisted in making the new set of mounted maps for the Morris-Lloyd mines 

and the accompanying tracings. He has also mads maps and tracings for a ll  

mines and has laid out surface maps. Most of the new Annual Report maps 

were mads by him, as well as a ll the various notices and signs the depart

ment was called upon to make. He has assisted in survey calculations and 

in making blue prints.

Archie Minnear entered the department aa a helper an June 15th. He 

has assisted on surveys at a ll the mines and since September has been 

regularly helping in the Horth Lake d istrict. He ran surveys and gave 

lines under the direction of Mr. Trosvig. In the office he nade tracings, 

mounted maps, posted surveys, etc .

Michael C. Connolly has been employed as ahelpsr for the Negaunes 

district since September 10th, He has assisted in making maps, etc, in
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the office and on the underground work at the Maas, Negaunee and Jackson 

mines* Under the supervision of Messrs* Moulton and Chenneour he has run 

surveys at these mines*

Yalraar Pert tula was employed as chauffeur from October 3rd to Decem

ber 13th*

OFFICE EXP3KS33.

The following table shows the office expenses for 1917*

Travelling expenses and livery -  -  $553*89
Supplies - - -------------- -----  4146.79
Office expenses _ - - - 230*73
Insurance - - - - -  -  22.08
Taxes -  - -  - -  -  -  37.53
Ope rat ing automobile -  -  -  931.37

Total $5922.36.

Total salaries -  - $21443.89
Total office expense -  5922.36

$27366.25.

No attempt has been made to compare the office expense with previous 

years.

The extraordinary expenses in supplies are as follows*

Tracing doth, blue print paper, etc, -  - $735.51
Annual report negatives -  - -  - -  306.32
Mining transit -  -  - -  328.50
1 Toerring Type Electric Lamp and Globe for 

Blue Print Machine -  -  -  -  . 42.59
Proportion of building partition -  -  -  69.19
Vault fixtures for Ko.2 value -  -  - 1391.50

Total $2873.52.

This year for the first time the department used an automobile in 

place of horses for transportation to and from the mines, etc. The Com

pany's Overland car was used from the middle of April to the first of 

November, when a broken dutch put i t  out of commission. A Ford touring 

car was delivered and used on November 16th and a Ford truck on December 

8th. Both the Ford oars were put up for the season on December 10th.

The automobile was also used by the Geological department for collecting 

core, etc. The time saved by the use of a car in place of horses is  un~ 

calculable. Upwards of three hours a day per man was saved on long trips* 

Libery hire was greatly reduced and trips made possible that otherwise 

would not have been taken* Below is  a statement of the comparative cost 

of livery and auth expense for 1916 and 1917*
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COMPARATIVE STATEMENT OF LIVERY AND AUTO EXPENSE

COMPANY LIVERY AUTO OPT. COMPANY AUTO.
HORSES. HIRE. HIRE. OPT. COMPANY AUTO. TOTAL.

________________________ Salaries. Expenses._________

1917 $436.94

1916 901.54

$11.00 $21.00 $220.05 $711.32 $1400.31

130.50 45.50 1085.54.

In May, October and November 1916 three horsae were charged to Mining 

Engineering.

Coat of repairing and painting vehicles in 1916 was $105.00.

Two horses charged to Mining Engineering in 1917.

STATEMENT OF COST W OPERATING AUTOMOBILE FOR YEAR 1917.

Salary of chauffeur -  - $276.72
Gasoline, o ils , etc -  -  201.76
Tires and tools -  -  208.75
Repairs -  99.63
Building garage (##) “ -  187.03
Miscellaneous -  28.97
Depreciation -  215.00

Total $1217.86

(##). One third proportion of cost of converting horse shed near general shops 

into a garage.

DIVISION CF ABOVE EXPENSE.

Proportion charged to Mining Bngr. $931.37 « 76.5%
" " Geological

Dept. 286.49 -  23.5% 
$1217.86.

The rising prices and scarcity of tracing* doth made it  advisable to 

procure a year*a supply in advance. The mining transit was necessary to 

take care of the increasing number of mines and it  is  necessary to keep 

two transits in the Negaunee district. The old lamp of the blue print 

frame needed repairs and owing to the probable delay in having the work 

done, a new lamp was purchased. A partition was built across the hall 

on the first floor of the building to shut off the offices of the Chief 

and Assistant Ihgineers from the stairs. The vault fixtures were necess

ary to give room in Ho.l vault, which was very much over crowded. The 

annual increase in number of glass negatives made it  imperative to secure 

additional room. Under the new plan of keeping the last plate of each 

map, the new fittings w ill take o&re of the natural increase for many 

years.
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D1STRIBUTICK CF TIMS

The next table shows the distribution of tine for the year compared 

with that of 1915 and 1916, together with the labor cost for 1917*

1917. 1916. 1915

LABCE. TIME. TIME. % TIME.

Angelina mine £693.48 125.5 3.04 61.0 1.76 65.0 2.78
Athens mine 2268.47 309.5 7.50 156.0 4.53 130.5 5.60
Barnes & Hacker mine 402.16 82.5 2.00
Boston mine 81.14 115.0 2.79 6.0 0.17
Cliffs Shaft mine 2360.40 385.0 9.34 311.0 8.98 219.0 9.41
Holmes mine 1269.67 212.0 5.14 298.0 8.53 54.0 2.31
Jackson mine 387.78 61.0 1.48 18.0 0.52 77.25 3.31
Lake mine 1218.29 220.5 5.33 275.0 7.94 147.75 6.34
Lloyd mine (with Morris) 346.5 8.40 285.0. 8.23 200.75 8.62
Maas mine 2686.28 382.5 9.28 331.0 9.56 128.0 5.49
loro mine 30.78 6.0 0.14
Morris-Lloyd mines 2676.82 227.5 5.51 132.0 3.82 98.75 4.24
Negaunee mine 3006.94 460.5 11.17 472.0 13.59 243.0 10.44
Republic mine 810.80 172.5 4.18 129.0 3.72 23.0 0.98
Salisbury mine 734.80 134.5 3.26 47.75.2.52
Spies mine 367.54 72.5 1.74 82.0 2.36 12.25 0.52
Sriokaon lease 71.38 20.5 0.50
Hospital 64.69 9.0 0.22
Maas crusher 37.80 6.5 0.13
Miscellaneous 461.64
Carbon & drill inven-

tory 15.0 0.36 22.0 •64 40.75 1.73
Sections 17 & 18,47-26 8.0 0.20 15.0 •43

" 1,2,3,4, 47-27 70.5 1.69 58.75 2.51
Shaft runners
Tax Conwission
Annual Report
Gwinn district 6.0 0.14 16.0 .77 8.25 .54
Ms sabi Range 6.5 0.16 3.0 0.09 6.5 .27

later Power
Carp river 45.08 6.5 0.16 7.0 .20 16.0 0.67
Dead river 68.57 9.0 0.22 83.0 2.39 57.25 2.44
McClure plant ,.1798.38 528.0 12.80

Automobile 12.90 3.12
Second Addition seiwer 21.64 5.0 .01

Total $.21443.89 4132.00 100.00

The proportion pf office and field  work is  difficult to ascertain, i t  

varies from a ll offiae to a ll fie ld  work, but the former predominates.

A brief description of the fie ld  and office work is  given belowi 

ANGELIKE MIKE.

Monthly estimates have been made of the stripping at the Side Hill and 

East Sid deposits. At the former the monthly reports of excavations were 

checked in February and when the Contract or finished in Hovember. At the 

Hast End deposit drill holes were located and the outcrops around the East 

end of the basin were mapped.
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A I H E S S  M I S S

Th* construction of the permanent buildings and equipment was carried 

on a ll suntner. The office, la brat ory, crusher, warehouse, shops and dry 

buildings were a ll staked out and the road and timber tunnels designed and 

looated. Rock, coal and stocking trestles were designed and erected. Grade 

stakes for timber yard, roadways and stocking grounds were given and also 

for drainage water and sewer pipes. Underground the shaft sets were lined 

in and measurements taken for runners until the shaft was bottomed. The 

pockets were designed and installed and lines given for drifting on the 8th 

and 10th levels for the punip room and sump and raises into sump and to 7th 

level.

BARKS3 & HBCKBR MINE.

In May part of the *£• of the KŴ of Section 2, 47-28, lying South of 

the L. S. & I . Railway, was contoured and later a proposed surface lay out 

was submitted. Estimates for stripping around the shaft site were made and 

grades end limits given after work started. Location and grades were run 

for the change in drainage for the creek running past the shaft s ite . 

Buildings were staked out for the mine equipment and houses in the new loca- 

t i an. Bearers were set in in November for sinking the shaft and sets were 

lined in when ledge was reached, preparatory to concreting.

BOSTCK MIKE.

Quarterly surveys were made and maps posted and sent to the Cleveland 

office, gate together with estimates of ore removed.

CLIFFS SHAFT MI KG.

monthly surveys have been made throughout the year. Check surveys 

and elevations were run on the 6th, 7th, 8th, 9th and 10th levels nB" shaft 

in June and July* also the diamond drill holes were looated and surveyed.

On the 15th level,"A" shaft lines for punp foundations were given and also 

in the engine house for new hoisting engine gears.

HOLMES MIKE.

The shaft was bottomed on January 16th and on the 21st the shaft ms 

plumbed from surface to the 2nd level. The 2nd level drift holed to the
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shfcft on the 30th, there being a difference of 8.80* in elevation due to 

error in calculations, The surveys from Section 16 mine were connected 

with the lines from the plumbing and chBdfced by 2.74* and 2.63* for 

coordinates. Using a line between two plugs, Mo.l near Seotion 16 shaft 

and Ko.2 near Holmes shaft, as a base line, the entire 2nd level surveys 

were recalculated and the results used as a base for the mine surveys. 

Trolley wire supports were lined in and track frogs designed. The de

velopment of the mine required considerable time in giving lines for 

raises, drifting, etc. The extension of the 1st level towards the shaft 

required most attention. Boundary drifts were aarefully watched and tres

passes encountered were surveyed and reported. On surface a survey was 

run to the corners of the property for the establishment of boundary lines 

with the Lake Super!or Iron Company. She Northwest corner was not found 

and the contemplated agreement was not made. The Northeast and Southeast 

corners of the timber yard lease were set and concreted. Stocking trestles 

were staked out in Ootober.

JACKSON HIMB.
open

All the work was done at the South Jackson,pit. The drill holes wereA
located and surveyed as necessary. In November the diorite outcrops South 

of the pit were mapped and cross-swotions at 50* intefvals made of the p it. 

Profiles and lines for the steam shovel out were run. Considerable time 

was spent preparing ore estimates and planning a mining methods 

LAKE MINK.

The monthly surveys have been made as usual during the year. The 

rapidity of development and mining on the various sub-levels below the 

4th level has necessitated frequent surveys and the heavy ground made it  

impossible to keep survey points near the working places. On the 945* 

and 930* sub-levels, lines were given for the water drift near the West 

boundary line.

LLOYD MINE.

The development of sub-levels under the hanging and the raising to 

the top of the ore chutes required constant attention. Considerable office
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tin* was occupied in making an entire new set of mounted, maps and tracings 

of a ll sub-levels and main levels. Estimates for proposed deepening of the 

approach to Section 6 pit and available ore were made. The monthly surveys 

were made as usual and the geology kept up to date.

MAAS MINE.

Check surveys were rtai between the 3rd and 4th levels and lines given 

for raising, preparatory to deepening the shaft to the 4th level, The raise 

holed on November 13th. Lines were given on the 2nd level for the rock 

drift, i'he development of sub-levels has been laid out and lines given.

The geology of the sub-levels and the cross-sections have been posted with 

the help of the Geological department. Weekly surveys of the sub-levels 

where most of the mining operations were located have been made throughout 

the year but were only reported in the monthly map report • A new survey 

was mads of the Maas surface and crusher and new mounted maps of the 

of the SWt and the Heh of the SWg- of Section 31, 48-26 were made and traced* 

MAAS MIKE (RUSHER.

The foundations of the crushing plant were staked out and lines given 

for the erection as necessary.

MQRO HIKE.

Estimatee were made early in December of the ore in stock for the 

Shipping department.

MORRIS MIKE.

The monthly surveys were made as usual. The 6th level development 

was carefully watched, being surveyed, geologized and sampled as necessary. 

Preparatory to deepening the shaft to the 6th level, the winze m  plumbed 

and lines taken off on the 6th and 5th levels. Lines were given for rais

ing from both levels. When the raises holed into the bottom of the shaft, 

the bearers were set below the pentice. A new set of mounted maps and 

tracings were made for a ll sub-levels below the 3rd level.

KBGACBEB MIKE.

The engineering work has required the constant attention of one engineer 

and about one half the time of a helper. The systematic development of the 

sub-level requires lines in every crosscut. Considerable time was spent
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laying out the proposed development on the 11th and 12th levels with re

ference to the probable ore outline. Surveys were run and checked from 

the 10th to the 12th level and lines given for the shaft raise. After 

holing to the bottom of the shaft, the bearers were set below the pentioe. 

At the elevation of the 11th level, lines were given for cutting out the 

pocket plans of the pockBt, together with those for concreting both pocket 

and plat. On the 10th level, lines were given for raises. Weekly trips 

were taken through the mine to keep the sub-level advance and geology 

posted to date. The development of the American .lining Company strip was 

watched and lines given ae necessary. In the offioe, considerable time 

was occupied in making cross-sections 8 . 45° S. through So.2 shaft pillar  

to assist in the development. Old records were also searched for informa

tion regarding the territory above the 9th level in Ko.l shaft p illar. 

Fifteen mounted maps were made to replace old ones too small to show a ll  

the workings. On surface, the fouhdaticns for the top tram engines were 

set •

REPUBLIC MINE.

Besides the monthly surveys, frequent trips were necessary for special 

surveys into stopes. Lines were given in the Pascoe shaft for sinking, 

laying rails and plat timbering, and in Ho .9 shaft for timbering. Drill 

holes were loaated and surveyed. Surveys were extended into new workings 

for lines as necessary and levels were run and checked from the 1935* 

level Ho.9 shaft to the 2170* and 2270* levels Pascoe shaft and 2220* level 

Ho.9 shaft. The survey stations were marked underground and level plats 

numbered. Several days were spent geologizing underground. On surface, 

profiles and contours were taken in connection with the proposed new 

engine house for Ho.9 shaft. The survey of outcrops was continued along 

the open pits to the Kloraan property. Stockpile estimates were made early 

in the season.

SALISBURY HIKE.

Very l i t t le  work besides the monthly surveys m s done underground.

In the offioe, new mounted maps were made to concentrate information re

garding underground workings.
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S P I 3 S  M IN S

In January and August, trips ware made to check up the underground 

surreys. The monthly reports were made from maps posted by Mr. Meyers. 

Analyses maps and cross-sections were posted also upon information sent 

in to the office. In August, a survey was run on surface to the East 

quarter corner and South quarter corner for the purpose of sub-dividing 

the Horthwest quarter section.

BRICKSCE LEASE.

In March, a stadia survey was run from iron pins on the Erickson 

property across Hound lake. From there two lines, one South and the 

other Southwest, over possible lines of drainage across Section 26, 43-34. 

Soundings were taken in Hound lake for depth of water and mud.

HEW HOSPITAL.

Lines were given for excavation for foundations and an estimate of 

yardage removed reported. Stakes for line and grade were given for building. 

GARBOH & 3IAMCKD HULL INVENTORY.

Monthly reports of the carbon used in diamond drilling have been 

made, and before purchasing, the carbon was examined and tested. The 

annual inventory of drill outfits was made.
i

SECTICES 17 & 18. 48-26.
SECTIONS 1. 2. 3. & 4. 47-27.

Locating and surveying of drill holes on these sections constituted 

the work of the year.

SHAFT HISTHERS.

Early in the year the distance between runners in both ship and cage 

compartments of the Morris, Lloyd, Holmes, Lake, Maas and Negaunee shafts 

was measured with the instrument devised by Mr. E llio tt. These records 

were tabulated and reported to the various superintendents and the Safety 

department.

TAX COi&tlSSICK MAPS.

In January, eats of blue prints were prepared of a ll the mines for 

the Tax Commission. Considerable time was spent with the superintendents 

on the ore estimates. Especially in the Maas* Negamee district new es ti

mates were made for these mines.
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ANNUAL REPORT HAP3

The naps for the Annual He port were photographed, printed and colored 

in . She book of surface maps was completed and a copy made for Mr. Siqyth. 

GWINK DISTRICT,

The only work done by this department for the district was in connec

tion with the Annual Report.

M5SABI BANGS,

The time spent on the Annual Report constituted the work done during 

the year,

WATER POWER,

CARP RIVER,

The final surrey for fencing in the land in Sections 28 , 37 and 33, 

48-27 deeded to Mr, Cowling was run and descriptions for the deeds prepared, 

DEAD RIVER,

The maps of the road to the Hoist were finished and traced.

MCCLURE PLANT,

During May, several trips were made to the dam site and along the pro

posed pipe line. At the lower end a preliminary survey was run from Rainey 

creek to Beaver dam and elevations from Foreatville* On June 25th, oamp 

was started at Van lderstine*s Crossing on the L, S. & 1, Railway, A tra il 

was cut from oamp to the dam. Preliminary pipe lines were run from the 

power house end and sifter final looatian was decided, the pipe line survey 

was run from the lower end to the dam. Profile and plans were made. Eleva

tions were run from Forestville to the dam via both pipe line and L. S, &

1. Railway and were continued to the Hoist. Changes were made in the pipe 

line to give better location. At the dam site, contours were taken and 

cross-sections along the face, A survey was run from the Hoist to the dam 

and along both North and South limits of the intake basin. Stadia surveys 

were rm from the dam down Dead river and up from Forestville to power 

house. On August 2nd, oamp was moved to the construction oamp at the dam 

and on August 20th, the party returned to the offioe. Lines and elevations 

have been given at both dam and power house as necessary for construction,

r? {; 9
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In October, another survey was run from the Hoist to the dam and along 

the pipe line and tied into the iron pin survey on the first proposed 

pipe line. Grades were set for excavating the pipe line near the power

house



REPORT OK THE ABSTRACTS PILED IK THE MIES SEPARTÎ HT FOR THE

YEAR 1917. BY G. H. EICHLBR.

Mr. G. H. Eichler took charge of the books in the Abstract depart

ment on October 4, 1917. No regular work had been dene except occasion

al posting since Mr. Brewer became assistant engineer on March 20, 1916*

The office reoords were somewhat behind and the following books were posted 

and brought up to date:

REGISTER OF DOCUMENTS.

In this book have been listed the documents originating from this 

department, including leases and renewals of options and also easements, 

rights of way, etc. Twelve documents were entered during the year.

OPTIONS FOR MINING LEASES.

There s t i l l  remains in force three options, two of these being on 

the Spies land, on which a renewal was secured during the year, and a 

perpetual option with the Michigan Mineral hand Company. Ho options 

were acquired or relinquished during the year.

MINING LEASES.

No leases were surrendered during the year. The following lease 

was granted:

No.46 Iron County, Michigan Mineral Land Company to Hollister Mining 

Company, dated November 1, 1917, Term of 50 years, 80 acres, description,

SHfc of KB£ and NB|- Of of Section 24, 43-33.

The following table shows the leases in force during the past seven 

years:
1911, 1912. 1915. 1914. 1915. 1916. 1917.

Leases in force January 1st, 34 34 34 32 33 35
" acquired during year, 3 2 0 2 2 1
" surrendered " " 3 2 2 1 1 0

LAUT) OFFERS & LAND OFFER PLAT BOCK.

The land offers received during the year embrace Kos.1040 to 1105 in

clusive. These offers have been recorded in the loose-leaf books entitled, 

"Land Offer Plat Books".

^ / • A
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Township plat* showing these offers have been sent monthly to the

Cleveland offioe.

OUTSIZE EXPLORATIONS*

A new register for outside explorations has been started but has 

not been posted beyond Mo,880.

AUTHORIZATIONS*

During the year four authorizations for drilling were placed on 

record, the last number being 115.

BBBD3 & MISCELLANEOUS DOCUMBKTS.

During the year ten documents were filed  in this book, the last 

number being 631.

These documents include deeds, rights of way (not affecting the 

Cleveland-Cliffs Iron Company's Estate)* leases, land contracts, etc . 

BASEMENTS.

The following easements were secured by the Company during the

years

Ho.93, May 10, Martin Handle, Au Train Transmission Line Easement. 
Ho.94, Oct.25, D. H. Ball, Dead River-McCELure Transmission Line. 
Eo.95, Oct.16, C. & N. W. By., AuTrain-Gwiim Line, License.
Bo.96, Bov. 2, Michael Guelff, Dead Rived-McClure Transmission Line. 
Ho.97, Hov.14, Anton A. Fassbender, " " " "
Ho.98, July 1916, M. M. & S. B. By., AuTrain-Gwinn Line.

RIGHT OF WAY IGEDS.

During the year four right of way deeds have been listed  in this 

book, the last number being Mo. 162.

WATER RIGHTS.

The following water right was granted during the year:

Ho.9 Permit from Marquette County to construct a dam on the SW£

Of SÊ  of Section 14 , 48-26.

FARM & LOT LEASES.

During the year 109 farm and lot leases were entered in the "Record 

of Sales" book, the last number being 1235. Several renewals were also 

posted. These leases, which are sent to this office from the Land de

partment ,for in itia ls , enforace paroels of land on the iron fornntlan.
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APPLICATIONS FCR SALS

During the year there were recorded nine applications for sale, the 

last one being No.23.

These applications for sale are sent from the Land department to this 

offioe to be initialed in order to prevent the sale of lands considered 

valuable for raining* purposes. These documents are posted in the "Record 

of Sales" book.

SALES.

There were 47 sales of Company lands entered in the "Record of Sales" 

book during the year, the last matter being No.101. The descriptions of 

land and reservations contained in these deeds and land contracts are care

fully considered before being approved by the Mining department.

TAX HIST CRIES.

One tax history was filed  during the year, the last mutter being 472. 

LEGAL OPINIONS.

During the year seven legal opinions were placed in the f ile s , the 

last number being 118.

The following l i s t  of,documents is  a sunnary of those placed on 

the reoords or in the f ile s  during 1917s

NUMBER LAST FILE
RECEIVED* NUMBER.

Land offers 65 1105
Authorizations 4 115
Deeds 10 631
Easements 6 98
Water rights 1 9
Surface leases 109 1235
Applications for sale 9 23
Sales 47 101
Tax histories 1 472
Legal opinions 7 118.

INDEX PLAT BOOK.

In the index plat book the following documents are entered* abstracts, 

tax histories, options, leases, easements, watsr rights and deeds.

This plat book has been brought up to date.

LAND OWNERSHIP PLAT BOCKS.

No work has been done on the Be books for a few years back.
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U. S. GOVSISTLEKT FLAT BOCK.

The U. 3. township plats are filed  in two large post binders. Ho 

new maps have been added this year.

ms CELLARS OUS.

In vertical file  marked "Miscellaneous" there have been added a few 

old leases and some B ills of Sale. In th is f i le  are a number of documents 

for which a plaoe could not be found in the regular f i le s .

jQ«*i>_Ci__IJj_jCOj_̂ d̂AOTŜ

Considerable time has been spent in making additional entries to 

several of the above abstracts, bringing them up to date by means of the 

documents which we have on f ile  in th is office. These documents had not 

been entered on the abstracts for some time bade. Four new abstracts 

were made but have not been typewritten. This additional information to 

the C. C. I .  Company abstracts will be entered in the abstract books which 

are on f ile  in the Cleveland office and the Land department.

HYUCO-BLBCTHIC ABSTRACTS.

Work has been started on these abstracts on the transmission line 

from the power plant to the Pioneer Furnace and w ill be completed within 

a short tiras. The abstracts covering the land embraced in the Ayer & 

Longyear lease will also be typewritten and plaoed in this book and a 

copy of the Hydro-Electric book will then be sent to both the Cleveland 

office and the Land department.

MAAS-MEGAUKEB ABSTRACTS.

Bo new work has been done on these abstracts during the year.

ATHENS MIKING COMPAHY ABSTRACTS.

Ho new work has been done an these abstracts during the year.
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SIBIRY ITEMS BY J. B, JOPLING.

WATER POr'/EH.

During 1917 surveys were made for the development of the Longyear &

Ayer water power on Dead river. On June 19th, I started this work by 

going over the line, 1 was in the fie ld  more or less until July 7th,

Later i made only occasional trips.

For the Dead rivBr storage basihs, surveys were made by Mr. Charles 

Cunnings at various times during the sunnier to determine certain features 

in connection with the purchase of land. I went with Mr. Cunnings to in

spect the dam sites an September 11th, Later a diamond drill was employed 

to determine the ledge under proposed dam site Ko,l at the Holyoke•

A number of v isits were paid to the offioe of Mr. Longyear in Marquette 

to consult with him and Mr, Sherman relative to certain features in the 

developments*

On August 1st, Mr. A. B. 21 dr edge came to my office to consult with 

regard to purchase of South Shore Land Company's land needed for water 

power.

On October 12th, Mr, McClure and 1 mat Mr. A. E, Miller and Mr, E. S.

Bioe regarding the purchase of the Reichel land.

PYRITES.

The following offers of pyrites properties were received during the

year:

fio.127, J. E. Marks, Port Arthur, Ctatario, Property on Grand Trunk Ry,,
Horth of Port Arthur,

Ko.128, Frank G. Stevens, 36 Oakraount Hoad, Toronto, Ont, Property near 
Porcupine, Ont,

Ho,129, Dr, Stramdgard's Medicine Co,, Toronto, Chit, Property in Rainy 
LakB d istrict, Ont,

Eo,l30, A, D. Mackay, 130 Pearl S t., Hew York City. Property at iuarietta, Ga,

Ho,131, C. H. Eugglee, 71 Ascot Ave., Toronto, Ont, Property in Ontario,

Ho,132, H. V/. Fesing, Houghton, Mich, Property in Ontario, 190 miles 
from a Lake Superior port.

Bo.133, R. S. Archibald & W. B. Patti son, Negaunee, Mich, Property in 
Michtpicoten,

Ko.134, Golden Reward dona. Gold Mining & Milling Co,, Deadwood, S. Dak, 
Property in South Dakota,
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E N G I N E E R IN G  D EPA R T M EN T



Ko*135, American Smelting & Refining Co., Creede, Colo. Property 
in Leadville, Colo*

According to instructions from Cleveland* no money was expended 

in examination, consequently the only work done was to keep posted as 

to the lands offered and new developments*

LAKE SUPERIOR IRON COMPANY.

So examination was made by me of the workings in Section 16 mine* 

which is  the only property of the Lake Superior Iron Company at work, 

during the year.

REGENT IRCK COMPANY.

The Regent Iran Company stopped work at the Prince of Wales mine 

on May 31* 1917* This was the last operation on these lands by the 

company* The lease was surrendered to the fee owners* Bo examination 

of the mine was made during the year*

MICHIGAN MINERAL LAKP COMPANY*

Cfa September 7th, I accompanied Mr. Walter S. Priokett to Crystal 

Falls, where we visited the d rills of M. A* Hanna & Company which had 

found the ore an Michigan Mineral Land Company's lease*

MICHIGAN STATE TAX. COMMISSION.

The estimates of ore tonnage in ths C* C* I . Company's mines and 

lands were made in January. Mr. Hamilton, the engineer for the Tax 

Commission, visited this offioe in that month. The entire information, 

together with the maps, was completed by March 1st*

MARBLE*

On June 8th, I went over the line of the proposed railway to the 

Michigan Verde Antique Marble Company's quarry and inspected the out« 

crops on the Company's lands* Later a survey was begun by Mr. Charles 

Cunndngs in order to show the position of the outcrops. This work was 

not completed when the snow came •
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C O O K T T  R Q 6.D  O O M u g S S IC K

Oh November 13th, Hr. K. I , Sawyer, Superintendent of the County 

Road Commission, consulted me with reference to the position of pro

posed roads leading North from I shperaing and Eegaunee*

HULLING,

A Ho,5 Keystone drill was purchased early in the year and has de

monstrated its  use in drilling through the hard jasper of the Harquette 

Range at low coat.
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THE CLEVELAND-CLIFFS IRCK COMPANY.

HSPCRT OF THE GEOLOGIST FOR MR ENDING- 3B(EMBER 31* 1917

STAFF*

The staff of the Geological department during 1917 ie given in 

Table I* Mr* F. R. Mitchell was engaged as an assistant geologist cn 

October 15th* Mr* Fred Boyce, also engaged as an assistant geologist, 

began work an November 12th* Messrs* Afuhs and Allen continued with 

the department throughout the year*

TABLE 1*

STAFF OF GEOLOGICAL DEPART IvEET IS 1917*

SAME. OCCUPATION. LENGTH CF 
SERVICE 

IH 1917.

DATS LOST.
SI GKHESS .VACATI CBS .

% OF WCRKUTG 
DAYS WORKED*

E* L* Derby,Jr. Geologist in 
charge of de
partment*

Entire year 0 95.5

Fred Rpyoe Assistant
Geologist*

1 2/3 mo. 0 2 93.1

F. R. Mitchell Assistant
Geologist*

2£ mo* 0 5 90*6

Gustaf Afuhs Draftsman Entire year I lf 2f 94.7

E* A. Allen Collecting & 
labelling core 
testing drill 
holes, v is it 
ing outside 
explorations, 
etc*

Entire year
9

0 1/2 99.7

The year was divided into the factors shown in Table II*

TABLE II.

Total days of eight hours worked 
Sundays - - -  - -  - -  -
Bays resulting from 52 Saturday afternoons 
Holidays - - -  - -  - -

276§- days* 
52 "
26 " 
10k "

Total 365 days*
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The following table, No.III, shows the average number of man regular

ly  employed an the staff of the Geological department during the last five 

yearsi

TABLE III.

TEAR. AVERAGE NUMBER 
OF MblW ,

1913 6,54
1914 5.74
1915 3,96
1916 3.17
1917 3,35

PIVISICK OF WORK AMCKG THE MEMBERS OF THE DEPARTMENT.

H. L. Smyth. The work of the Geological department continued under 

the direction of Mr, H. L. Smyth, Consulting Geologist,

E» L, Derby. Jr, My work during the year has consisted chiefly of 

general over sight and supervision of the work of the department. This 

has included surface drilling explorations in the Negaunee, Ishpeming, 

Horth Lake and Republic districts; underground drilling ink the Cliffs 

Shaft, Morris, Republic and Francis mines; surface geological surveys 

in the Negaunee, Ishpeming and Republic districts; underground geologi

cal surveys in the Maas, Negaunee, Holmes, Morris, Republic, Gwinn, 

Jopling, Francis and Stephenson mines; and in visiting and reporting an 

the explorations of other companies on the Lake Superior iron ranges.

The time not taken tip with these duties was spent chiefly ae follows} 

In January, I revised the estimate of ore on the Barnes & He eke r 

lease, both for ourself and the Tax Commission, to conform with the 

most recent drilling; and checked over the Tax Commission estimate of 

the Holmes and Angelina mines.

In February, 1 made an estimate of the ore remaining in the Negaunee 

mine, being assisted by Mr, Chenneour of the Engineering department,
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With Mr* Jopling, I made an estimate of the ore an the Pederson property 

in Section l v 46-29, Minnesota, Cuyuna Range, land offer Ko.1045* 1 also

made an underground geological survey of the extensions of development 

work at the Gwinn mine*

In March, I accompanied the Lake Superior Mining Institute on it s  v isit  

to the Birmingham iron and coal districts*

In April, 1 made a geological survey of the 2nd level Holmes mine*

In May, I geologized a ll new developments on the main levels of the 

Maas and Negaunee mines and spent several days on underground geological 

surveys at the Republic mine* The latter was practically the first under

ground geological work done at the Republic since the mine was taken over 

by the Company in 1914*

In June, I mads a joint examination with Mr* Jopling of the Company's 

land crossed by the proposed location of the C* & H« W* Railway spur from 

Eorth Lake to Mr* Carter's Michigan Verde .Antique Marble Quarry in the 

vioinity of the Ropes gold mine, north of Ishpeming* This examination 

is  covered by a separate report* During the month, I also visited the 

Sune son-Levine exploration in the SW|- of Section 6, 46-29, East of the 

Republic mins, and this is  covered by a separate report* 1 continued 

the underground geological work at the Republic mine whenever it  was 

possible* The small amount of surface geology at the latter mine 

necessary to complete the work started in the fa ll of 1916 was done this 

month by the engineers under my supervision. Due to press of work in 

the Engineering department, however, these results have not as yet been 

mapped*

In August, I brought the underground geology of a ll aooessible 

levels of the Republic mine practically up to date*

During the month of September, I made special trips underground 

with Mr. Smyth in tha Maas and Morris mines in conneotion with the new 

development work and anticipated explorations* I also mapped some of 

the more important geological features in the latter mine*
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In November, I spent considerable time looking up the records of 

the old diamond drill holes in Sections 1, 4, 5, 6, 9, 10 and 21, 47-27, 

and in getting them into shape preparatory to correlating a ll the informa

tion on a detailed geological map of the territory covering the central 

part of the Marquette Range, namely the Hegaunee, Ishpeming and North 

Lake districts* I also visited the SB* of Section 15, 47*27 with Mr* 

Valter Vickary in a vain search for his professed ore find* This is  

covered by a special rSport*

In Dsoember, I made an underground geological survey of the Holmes 

mine with Mr* Royce of the department and prepared a detailed estimate 

of the available ore remaining in the Maas mine, Bast of the Race Course* 

Fred Royce* To Mr* Royce, who was added to the department as an 

assistant geologist in the middle of November, I assigned the geologioal 

work connected with the mines in the Gwinn and North Lake d istricts, as 

well as the Holmes mine in Ishpeming* He spent his time posting the maps 

and cross-sections of these properties, making the necessary new maps 

and sections, and in assisting with the routine work of the department.

He also made one underground geological survey at the Holmes mine,

F. R« Mitchell, To Mr. Mitchell, who was added to the department 

as an assistant geologist in the middle of October, 1 assigned the geolo

gioal work connected with the mines in the Ishpeming and Hegaunee dis

tricts* He spent his time posting the maps and cross-sections of these 

properties, making the necessary new maps and sections, and in assisting 

with the routine work of the department,

Gustaf Afuhs* Mr. Afuhs continued as draftsman throughout the year* 

In addition to his regular work of preparing cross-sections of drilling, 

monthly reports, geological naps, etc, he has at times helped in collect

ing and labelling core during the abeenoe of Mr* Allen* He has also 

ably assisted in the various ore estimates prepared by the department*

B* A. Allen. Mr* Allen has spent the major part of his time during 

the year collecting and labelling core and sludge from a ll the various 

current explorations, filing samples of these in the core room, end
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surveying of holes o w  200* or 300* In depth* He has be corns rery pro

ficient in the art of slide making used in connection with the microscopic 

study of rocks in thin sections and now mokes a ll the slides used in ths 

department* During the last half of the year, he prepared the regular 

monthly carbon statement for the Accounting department, which was formerly 

handled by Mr. Osborne of the Bigineering department. He has also visited  

several explorations of other companies on the Michigan iron ranges from 

time to time and embodied the data in special reports*

SURFACE GEOLOGICAL SURVEYS.

Very l i t t le  surface geological work was done during the year because 

of the impossibility of getting the necessary assistance* The work dene 

was as followst

ISHP5MING -N3G AUKSB DISTRICT*

Mr. Smyth and I made several trips into the fie ld  in Sections 1, 2,

3, and 4, 47-27 in connection with the drilling campaign started on these 

sections the past sunnier* Oh these occasions we corrected some of the 

work mapped by Mr* Hanst in the sunxnsr of 1916 and added considerable 

detail to the rest* I also added a small amount of detail to our geoli- 

gical maps of the Bellevue Farm, Section 18, 47-26, and the Angelina 

basin in Section 15, 47-27*

Members of the Engineering department mapped the outcrops immediately 

South of the South Jackson pit in Sections 1 and 12, 47-27*

REPUBLIC DlSaStlOP*

In the fa ll of 1916 the surfaoe outcrops in the 3  ̂ of Section 7, 

46-29, at ths Republic mine, were mapped by the engineers and geologized 

by Mr* Hanst and myself* Last June the work was continued* The outcrops 

on ths East side of ths Republic trough, as far Northwest as the Kloman 

mine boundary, were located by the engineers and 1 made the geological 

survey of them. The engineers unfortunately have been too pressed with
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their mine work to plot their notea of this work, consequently the 

geology could not be mapped. It is  expected that this work w ill be 

done, however, during the present winter*

UHDERGROUED GEOLOGICAL WORK*

It has been impossible to keep the underground geology up to date 

during the past year. Following drastic cut in the force in October 

1914, i t  was planned to place the major part of this work, at least 

the making of underground notes, in the hands of the engineers of the 

several properties* The geology from these notes was to be plotted 

and a ll maps kept up to date by the Geological department, The engi

neers did the best they could with their reduced members and the time 

at their disposal, but the work accomplished was not sufficient to keep 

the geology posted up to date* How that the Geological department has 

two assistants, however, i t  should be possible to steadily catch up 

this work* 

akorltpe r.TiyR.

The Happy Hollow and East pits were worked steadily during the

sumner months* Mining was entirely by steam shovel. Practically a ll

the ore thus obtainable from the former pit was removed but there s t i l l

remains several thousand tons that will be recovered by milling* Hardly

more than one fourth of the ore has been removed from the Bast End pit*

Messrs* Trosvig and Janzen, engineers, posted the geology of both pits*
Lake

Ho work was dene in the oldA Angelina mine but geological cross- 

sections of the Middle deposit were made* Mr* Smyth submitted a special 

report on the probable ore remaining in the mine which nay be recovered*

AT HESS MOTE*

The Athens shaft was bottomed at 2489* below the collar on May 10th* 

Plats and pockets were then cut on the 1800*, 2000* and 2400* levels, 

known as the 4th, 8th and 10th levels, respectively* During the latter 

part of the year, the work of developing these levels progressed steadily*
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Although no detailed geological surrey has yet been made* the essential 

features are being mapped as the work advances by Mr. Janzen, engineer 

at this property*

AUSTIN M B .

This mine was worked in a small way during the sunnier months* Mining 

was confined to robbing some of the remaining pillars and necessitated 

no geological work*

GUFFS SHAFT MINK*

Although the Cliffs Shaft mine has worked continually during the year 

no geological surreys hare been made since December 1916* The workings, 

however, stay open almost indefinitely so that a ll  this work can be 

caught up satisfactorily at the first opportunity*

FRANCIS MIME.

Development of this mine was commenced in the latter part of the

year and so far has been confined to the 4th and 6th levels* Ur* A* H*
/

T ill sen, Jr ., engineer at the property, has mapped the geology thus far 

but the work w ill be taken over by this department early in the coming 

year. We have already prepared a set of tracings.

GWIMH MINE.

The Gwinn mine has worked continuously throughout the year. 1 posted 

the geology of the development work twice during that time and Mr. Wallace 

formerly engineer at the property, and Mr. Sterling, who succeeded him, 

have kept the sub-level geology fairly well posted. All necessary new 

maps and cross-sections were made by this department and kept posted 

to date.

H0UB3 MINE.

Development work progressed steadily in this mine during the year 

and actual raining started in the early spring. 1 kept the geology posted 

up to date until Mr. Royoe came with us and sinoe then he has done this 

work. Both Mr. Afuhs and Mr. Royoe have worked an the cross-sect ions 

and they are posted to date*
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The work at this mine consisted in extending the 7th level Gw inn 

mine to the proposed shaft location, raising about 100* on the line ef 

the shaft and cutting out a sub-level, primarily to drain thB fissured 

ground immediately adjacent to the shaft raise at an elevation of 85* 

above the main level* 1 have posted the geology and geological naps 

of th l8 development* A small seam of second class are was encountered 

on the sub-level in a small Southeasterly pitching local synclinal fold* 

LAKE MIKE*

The Lake mine was operated continuously throughout the year* The 

geology was posted by Messrs* Osborne and Miller of the Engineering de

partment and the maps and cross-sect i ons kept up to date by the Geolo

gical department*

LLOYD MIKE*

Mr* Trosvig, engineer at this property, succeeded in posting the 

major part of the geology in this mine during the year, but considerable 

additional work remains to be done* His work was posted on the maps and 

cross-sections by Mr* Afuha. A great many new cross-sections of this 

mine were made during the year*

MAAS MIME*

For the greater part of the year, 1 was able to keep the geologu 

of the new main level development work at the Maas up to date and Mr* 

Moulton, engineer, did the sub-level work* The geological maps and 

cross-sections were posted by the Geological department and Mr* Mitchell 

has posted a ll the geology since his advent into the department* 

MA.C3aiIAW-GARMER MERES.

The work at these properties during the year consisted in sinking 

at the Gardner shaft and drifting from the Mackinaw to the Gardner on 

the 4th level Mackinaw, preparatory to raising the remainder of the 

Gardner shaft* Ho geological work has as yet been done*

J O E L I H G  M I K E .
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M O R R IS  M IM E

Shis mine was worked continuously during tbs year. I mapped the 

geology of the new main level development work and Mr. Royce posted a ll  

the cross-sections. She extension of the 6th level to the West has 

necessitated a large number of new sections. Mr. Royce also spent con

siderable tin* on the Morris maps, posting an them a large number of 

drill holes which had been omitted in past years.

NEGAUK3E MIME.

Mr. Chenneour, engineer at this property, has kept the geology fair

ly well up to date and the maps and sections were posted by the Geologi

cal department. I mapped the geology of the extensions on the &J-, 10th 

and 12th levels in May and posted the maps.

REPUBLIC MUES.

I made a geological survey of a ll the accessible levels and stopes 

in this mine during the year and posted the complete set of new geologi

cal maps. £ also transferred to the latter a ll the geology obtainable 

from old maps and miscellaneous sources of information of those parts 

of the mine now inaccessible * 'a'hi a information is  probably not in fa ll

ible but is  the best we can get.

SALISBURY MIKE,

Mining in the South Side deposit of the Salisbury mine has continued 

throughout the year. Mr. Osborne, of the Sigineerlng department, has 

kept the geology fairly well up to date and Messrs. Afuhs and Mitchell 

have posted the maps and cross-sections. A few pillars were robbed in 

the old mine but no geological work was necessary.

SOUTH JAGKSffl PIT .

This mine was worked steadily during the suiaaer months. Mr. 

Ghenneour, of the Engineering department, prepared a complete set of 

geological cross-sections through the p it, including a ll the drill 

holes of the recent exploration.

SPIES MINE.

The Spies mine worked continuously throughout the year and Mr. 

Miller, the engineer, posted the small amount of geology obtainable.
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STISPHBKSflK MIKE

The Stephenson mine ms operated continuously during the year until 

i t  *&s flooded on December 8th by a sudden in-rush of eater through the 

cracked capping in Section 29* Mr* Barabe , the engineer at the property* 

kept the geology fairly well mapped, but considerable work is  necessary 

to bring our set of maps and cross-sections up to date*

BXPLCRATICM3,

Diamond drilling explorations were carried an during the year in 

the Ishpeming, Hegaunee, Korth Lake, Republic and Aurora districts; and 

in the Cliffs Shaft, Francis, Morris, Republic mines and the South Jack- 

son pit*

BTo options for exploration were executed or relinquished in 1917 and 

no leases were taken or surrendered on lands explored or being explored. 

The only option in force is  from the Spies Mineral Land Company and com

prises the a£-, the HŴ of the HŴ, the NBj of the Sffj and the SB£ of 

Section 24, 43-35, This is  option Ho.98*

Table IV gives the footage drilled, the ore encountered and the 

cost per foot of drilling for both the surface and underground explora

tions, It w ill be noted that the average cost of surface drilling was 

$2,84 per foot, excluding certain items from the drilling done by the 

Company in order to compare these results with the contract drilling 

costs and thus get a fair net result. By including these items, the 

average cost eas $3.01, The average cost of underground drilling in 

the same way was $2.76 per foot and $2,85 per foot, respectively.

The average cost of a ll the drilling was $2.82 per foot and $2,97 per 

foot, respectively.

Surprising as i t  may seem, considering the gradual increased cost 

of labor and of drill supplies, the cost of surface drilling for 1917 

is  over 18$ lees than for 1916. The underground drilling cost increased 

about 13$ over 1916 but the average cost of surface and underground 

drilling combined is  over 10$ less in 1917 than in 1916,

rr o  i \
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TABLE IV,

SUMMARY OP DRILLING FOR 1917•

EXPLORATION. DESCRIPTION. 
SEC. T.& R.

STANDPIPING. DRILLING. 
PT. PT.

TOTAL.
PT.

FIRST CLASS SECOND CLASS LEAN ORE. 
ERE. PT. ORE. PT. PT.

TOTAL COST. COST PER 
"A". PT. "A".

TOTAL COST 
"B".

COST PER 
PT. "B".

Angeline 
Barnes & Hecker 
Bellevue 
Dead River 
Storage 

East New York 
Golf Club 
Ishpeming Sec.3 
Ishpeming Sec.4 
Meadow mine 
Republic 
Salisbury- 
South Jackson Pit

15, 47-2J
2, ^  or

1 7 & 1 8 ,4 7 - 2 6

.8-27
. !, 47-27 
2, 47-27

swi-

3,
4,

?:
15,

47-27
47-27
5§-l5

Jackson 
Union Park

46-29 
., 47-27 

(1 & 12, 47-27 
(6 & 7, 47-26 
i l, 47-27 

SEi- 2, 47-27

Total surface drilling

Cliffs Shaft 
Francis 
Morris 
Republic

9 & 10,47-27 
27,45-25 
1,47-28 
7,4$-29

Total underground drilling 

Grand total drilling

1 8 1

454
696

1 6 8
429
396
690
896
1 1 8
42
409
230

l82
571

5 0 0 0

363
1 0 2 5
5696

42
2 5 0

955

ii
4 7 9
9 5 0
2781
2827

210
679
1351
1 6 6 8
1 5 2 0
597
992
3190
3057

SURFACE DRILLING.

6 1
10
77

2
0

8 5

0
1 1
340

$1,462.33
4,42l.6b
14,410.15

- .0 3
-.31
1.53

H , 4 3 4 . 2 5  
4 ,2 2 3 . 6 1  
13,148.47

0
0
0
0
0
5
0
0

1 0

0
0
0

1 0
0

2o
0
0
50

0
1 0

25
65
25
15
0

1 0
1 2 8 4

i,57 i.4 i
1,821.67
6,973.83
2»r§*51
i-M s s

?:$:S
5,767.49

7 . 4 8
2.68
5 . 1 6

3.11
3.60
3.74
3.44
2.47
1 . 8 9

1,293.58
1,744.00
6,607.57 

6̂.784,946, 
5,209.70 
2;223.24 
3,379.00 
7,686.87 
5,289.38

NOTE: Cost "An includes taxes, office expense, engineering, analysis, legal, and pfsrsonal injury.
Cost "Bff excludes 11 " n ” ” " n (to compare with contract prices).
The contract drilling for the year comprises the surface drilling at the Meadow and Republic mines and $00 ft. of the 
Barnes & Hecker drilling. This was all done by Cole & McDonald.

$3.9^

£'.31
6 . 1 6
2.57
4.89
2.97
3.43
3.72
3.41
2.41
1.73

79 1 0 1 5 1094 0 0 0 3 ,5 7 1 . 2 4 3.26 3,401.16 3.11
53 1 0 6 9 1122 3 0 0 5 3 ,7 7 9 . 4 7 3.37 3,583.69 3.19

4 8 4 1 1 7 7 2 3 22564 193 167 1790 $6 7 ,9 4 9 . 9 9 $3.01 $64,171.30 $2 . 8 4

UNDERGROUND DRILLING.

0 2220 2220 385 2 4 5s
1 3 6 1 5 ,4 8 3 . 5 9 $2.47 $5,231.65 $2.36

0
0 sM 2U1

10
10

0
3.67

1 ,0 9 4 . 1 9
6,531.26

1.86
3.13

1,059.97
6,349.05

1.81
3.04

0 3826 3826 153 U2J.5 236.5 11,755-54 3.07 1 1 ,4 4 6 . 2 5 2.99

0 8 7 1 9 8 7 1 9 558 491.5 5 3 9 . 5 124,864.58 #2.85 $24,086.92 $2.76

4 8 4 1 26442 31283 751 6 5 8 . 5 2 3 2 9 . 5 #92,814.57 #2.97 $88,258.22 $2.82
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S U R F A C E  E X P L O B A T  I OH S

MA R QU E T T E  U lI i f t E .

ISEESHIMG MSTRIgL1.

EAST NEW YCRK. Sffx. SBCTICN 2. 47-27*

Exploring on the East New York property was commenced, early in 

August with one drill* Drilling vas confined to that part of the pro

perty lying North of the main East-West fault zone which about corres

ponds to the location of the Street Railway trade and between the two 

large greenstone outcrops to the East and West* The object here was 

to explore the iron formation lying on this greenstone and against the 

fault* A number of standpipes were sunk in th is area fifteen or twenty 

years ago by Captain Platto for the old Bast Sew York Company* It was 

reported that iron formation was encountered at ledge at each location*

If this were true, i t  showed that the formation had a considerable extent 

and the chance of an appreciable thickness with a fair prospect for con

centration* Cto the strength of this evidence, six holes were drilled* 

Xos*14, 17, 16 and 19 encountered greenstone at ledge and Hos*20 and 21 

encountered iron formation lying on the greenstone, but i t  was hardly 

more than 50* thick and only slightly enriched* This completed the ex

ploration and eliminated this area from the promising l i s t ,  at least 

as far as shallow ore is  concerned*

GOLF CLUB. Hfr. SECTION 2. 47-27.

The work of exploring the Golf dub area was commenced early in 

August with one drill and w ill be confined to the iron formation lying 

on the old greenstone sheet which extends across the North part of the 

section* Considerable drilling was necessary at first to determine the 

structure of the basin* So far a ll holes have been drilled approximately 

on the 12000 Meridian, which is  several hundred feet East of the Golf 

dub house*

Holes 1108*15 and 16 located the North contact of the iron formation 

with the old greenstone foot wall and determined it s  dip* Ho.16 passed

~ 9 ‘>.«L> N* hid
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through a higher horizon of diorite or greenstone and Ho*22, located 

200* South of Ko*l6, was drilled into this to give some idea of i t s  

thickness and dip*

Holes Kos*24, 25 and 26* a ll  shallow, succeeded in locating the 

faulted contact of the jasper end Southern greenstone sheet* The first  

two holes encountered greenstone and Ho*26 the Jasper Horth. of the fault* 

Ho*27 was then located 200* Horth of Ho*26 with the object of exploring 

the entire thickness of jasper Horth of the fault down to the old green

stone footwall. Lefn ore was encountered from 81* to 86* and from 360* 

to 380** At 404* the drill passed into greenstone, evidently a dike 

or upper sheet, and was s t i l l  in i t  at 475* at the end of the year*

USICK PARK. SSl. SB0T1CH 2* 47-27*

This exploration oomptises a triangular shaped area immediately 

Southeast of Cleveland Bark and Horth of the main Bast-West fault zone 

above referred to as passing through the oenter of the Bast Hew York 

property an the West and through the Horth Jackson on the Bast* Old 

holes 7o, 7d, 7e, 50 and 51, a ll of which were on or close to the boun

dary line between Sections 1 and 2 and drilled as union holes by the 

Jackson Iron Company and The Cleveland Iron Mining Company, are located 

in this area* These holes are comparatively shallow, however, and their 

records very indefinite*

The present exploration was commenced the last of September with 

a drill just previously employed on the Bast Hew York* The first hole, 

Ho*23, had reached a depth of 1122* at the end of the year. It was 

loeated just West of the Bast line of Section 2 and about 200* Horth 

of the South side of the fault zone* The entire hole thus far has been 

in typical breooiated fault zone material, mainly soft ore jasper out 

here and there by ferruginous dike material* Thirty feet of good Bess

emer ore was enoountered from 685* to 915* • It averaged 62.42$ iron, 

.038/6 phosphorus and *43$ manganese* This was followed by 5* of lean 

ore, hut no other concentration has thus far been found*

d& Q
G E O L O G IC A L  D B P A R T J 2 H T



die drill started exploring in Section 3 early in August at the 

West end of the We at ward extension of the basin passing through the 

Golf Club area. The old greenstone on the Borth and the greenstone 

sheet forming the Southern boundary of this area apparently come to

gether in a faulted and folded complex on the West side of Section 3.

A series of holes, Nos.2 to 7 inclusive, were laid out on a Barth- 

South line to cross -section the basin on ths 19400 Meridian. The 

Southern greenstcue was found to be wider than expected at this point; 

consequently the jasper was comparatively narrow and thin. Only a 

small amount of concentration was found. This consisted of 25* of 

46/S material in Bo.6 and 10* of 47.40^ and 10* of 51  ̂ material in No.7.

Holes Hos.8 and 9 were then drilled on nearly an Bast-West line, 

East of the first holes and at 300* intervals. The formation continued 

to be comparatively thin and withhout any appreciable concentration.

We are hopeful of more favorable conditions a l i t t le  farther Bast. 

SSCTICK 4. 47-27.

The work of exploring the favorable areas in Section 4 was also 

common os d early in August. The contact between the jasper and footwall 

slate has been quite accurately traced aoross the wj- of the section 

from surface outcrops and test p its . The is  quite deeply covered 

with surface, consequently the first thing necessary was to locate 

this contact at one quarter mile intervals by standpiping. The work 

was started about on the Korth-South center line and was carried Bast. 

Three standpipes at 100* intervals Borth and South, holes Bos .12, 13 

and 14, were necessary to locate th is contact on the center line and 

the same number, holes Bos.15, 16 and 17, one quarter mile Bast.

It required five standpipes to locate the contact on the Bast line 

of the section, holes Hos.18 to 22 inclusive, thus indicating a rather 

sudden set back in the footwall of from 300* to 400*. This may be due 

to a fault on ths West, or possibly msrely to folding. It at least 

offers a favorable condition for concentration and the locality should 

be carefully explored during the present drilling campaign. Hole Bo.19

S E C T I O N  3 .  4 7 - 2 7 .
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*aa drilled to the slate to get the dip of the contact and explore the 

formation on the footwall at this point. Slate and transition material 

were encountered at 467* and the hole bottomed in i t  at 502* • Lean ore 

was cut from 215* to 225* and again from 350* to 360* • The drill was 

then mowed about 400* East to the NŴ of the NWf- of Section 3, 47-27 

and a hole located to encounter the footwall at about 500* • It «&s 

standpiping at the end of the year. It is  planned to explore the foot

wall on this forty at intervals of 400* along the strike before return

ing the drill to Section 4.

AKG5LIKE SURFACE. SBCEICK 15. 47-27.

In January, one standpipe, Ko.55, was sunk in the center of a snail 

swampy depression on the side h ill and in the main greenstone mass East 

of Happy Hollow and South of the East End deposit. Mr. Eaton thought 

it  advisable to test the ledge here in case there might be a small re

sidual concentration of are similar to that in Happy Hollow. The hole 

lodged in greenstone and the drill was moved back to the Salisbury sur

face, from whence it  had been taken.

In March, the drill was again moved from the Salisbury work to the 

Angelina; this time to the East aid deposit. Stripping operations were 

just commencing and Mr. Eaton was desirous of getting a more definite 

idea of the outline of the ore body to insure the dumps of stripping 

material being at a safe distance from the edge of the p it. The first  

hole, No.56, was located about half way between holes Hos.8 and 9 and 

encountered 37* of ore averaging 67.15J6 iron and .0225b phosphorus.

So.59, looated 100* Harthwest of Ho.58 and 100* Horth of Ho.24, was 

blank, thus demonstrating that the ore terminates in a Westerly direc

tion to ths East of this and Ho.24 holes. Hole Ho.60 was looated about 

80* Southwesterly from Ho.18 and encountered 24* of are averaging 65.94^ 

iron and .0625b phosphorus. Ko.61, 75* Southeasterly from Ho.60 and the 

last one drilled on this property, was blank, thus limiting the Easterly 

extent of ore. These two runs of are increased the previous estimate 

only slightly. The outfit was again returned to the Salisbury surface.

G E O L O G IC A L  E E PA R T M E H T



Drilling in the SW~- of Section 15 at the Salisbury, which began 

in Ifey 1916, continued into September of the present year with several 

interruptions when the drill was moved to the Angeline tor short periods*

Hole Ho*54 was drilling in one of the upper greenstone sheets at 

36* at the beginning of the year. It passed out of th is at 143* and 

was finally bottomed in the foot greenstone of the district at 827*, 

after having passed through two zones of side rite and jasper, separated 

by another sheet of greenstone* Ho concentration was encountered and 

another hole, 200* farther South, was drilled with the same disappoint* 

ing results*

Several holes were also drilled to the Horth and one hole one quarter 

mile Hortheast of this eocploration to explore apparent depressions in 

the diorite but none of them found enriched formation* One standpipe, 

Ho*67, was then sunk in the greenstone basin imaediately East of the 

East Salisbury deposit with the hope of finding a residual concentra

tion of ore similar to those Bast of the Lake and old Lake Angeline 

mines* The surface conditions are very similar but greenstone was en

countered at ledge in Ho*67* This completed the exploring at the 

Salisbury for the year*

KEGAIBEB DISTRICT*

SOUTH JACKSON PIT. SECT I CHS 1 St 12* 47-27*
SBOTICMS 6 & 7. 47-2&*

A greater part of the South Jackson pit is  dove red by 10* of more 

of loose rook which has been picked out of the ore in the past and used 

to f i l l  in the pit to a level that would facilitate tramming from the 

ore faces to the railroad oars* iir* Elliott deoided in June to have 

the ground tested far 40* or 50* below this f i l l  to determine whether 

the ground is  of sufficient grade to warrant the removal of the loose 

rock and start mining*

Ths Keystone churn d rill, purchased early in the spring, was used 

for this work and eo far has given very satisfactory results at a much 

lower cost than possible with ths regular diamond drill equipment.

S A L I S B U R Y  WEE S U R F A C E . S E C T IO N  1 5 .  4 7 - 2 7 *
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Twenty four churn drill holes were drilled in the min pit Section 

1* Some lean jasper was encountered in scattered places hut the Majority 

of the holes demonstrated that most of the ground for a distance of 50* 

helos the present pit bottom will produce a manganiferous ore of the 

South Jack a on grade, averaging about 40% combined iron and manganese, 

i f  properly mixed. This could be accomplished by a milling method of 

mining.

Three nearly horizontal diamond drill holes were drilled Southwest

erly from South face of the p it, two in Section l  and one in Section 12* 

All encountered practioally a South Jackson grade ore but the strata 

was found folded from a vertical to nearly a horizontal position so 

that the holes did not get a sample across the formation. In order to 

crosscut this fla t formation, four vertical churn d rill holes were then 

drilled a short distance South of the p it, two in Section 12 and two in 

Section 7, but the result a were somewhat disappointing.

One nearly horizontal diamond drill hole was drilled northeasterly 

from the Borth faoe of the old Lucy pit, va n  now connected with the main 

Jackson p it. Tha first 35* was South Jackson grade ore but the remaining 

65* lean jasper. It is  planned Ho mine this material with the steam 

shovel during the coming sunnier.

The churn drill was moved in October to a point West of the main 

South JaCkspn pit and just Borth of the old so-called Manganese p it.

Seven holes had been completed and the eighth started at the end of the 

year. They averaged 88* in depth and a ll showed a good grade of South 

Jackson ore. There is  approximately 4,000 cu. yds. of surface over 

this material but i t  w ill probably be removed and mining comaenoed in 

this area during the coming summer*

JACKS CK g&PLCRATICN. SSOTIOIK 1, 47-27,

Tbs exploring of that part of the Jackson property lying just North 

of the county road and Bast from Corolshtown was commenced late in

September.
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The first hole, Ho.94, was located just Earth of the county road 

and West of the Cornishtown road. It lodged in dike and was bottomed 

after drilling about 50* in i t .  Hole Ko.95, located about 350* farther 

Horth, encountered the greenstone footwall at 822'. Eo ore was found 

but the jasper was of the manganiferous variety very similar to the 

South Jackson. The formation is  steeply folded, practically conform

ing to the structure exhibited in the jasper outcropping in the L. S.

& I . Hailway cut several hundred feet northwesterly. The next hofte.

Ho. 102, was looated approximately 600* Northeast of No.95. It encount

ered soft ore jasper ledge at 14* and was drilling in it  at 127* at the 

end of the year. This jasper has also been noticeably manganiferous. 

BELLEVUE FARM. SBCEICNS 17 & 18. 47-26.

Drilling at the Bellevue, which was resumed late in November 1916, 

continued until the middle of November 1917.

In January, February and the early part of March, a series of eight 

holes were drilled on a Earth-South line just East of the West boundary 

of Section 17. As the object of this exploration i s  to discover a body 

of shallow ore that can be stripped, th is series of holes was planned 

to test the iron formation along its  outcrop at the ledge surface. The 

first hole, Ho.l, was looated about 300* north and 30* East of the West 

quarter corner of Section 17. This is  about 250* East of Ho.l Section 

18, which encountered good ore from 32* to 53*. This hole ledge in 

soft ore jasper at 18*| from 124* to 170* the jasper was interbedded 

with slats and at 170* passed into the typical magnetite grunerite slate 

of the d istrict. It was bottomed in the latter material at 230* after 

encountering a dike from 209* to 228* • The remaining seven holes were 

looated at 300* intervals to the North. Ho.2 encountered slate at 211* j 

15*of lean ore, which was out from 165* to 180*, was the only sign of 

concentration in the Jasper passed through. Hole Bo.3 had 106* of soft 

ore jasper before reaching slate but no enrichment. The remaining five 

holes a ll ledged and were bottomed in slate.

G E O L O G IG A L  D EPA R T M E N T



The drill was now moved, across the line into Section 18 and hole 

Bo*8 located 100* Borth of Bo.l to try and follow up the ore found in 

the latter. Lean are was encountered at ledge at 4* and 10' of good 

ore from 10* to 20*, averaging 57.80^ iron and .09Zjo phosphorus. She 

remainder of the hole was in soft ore jasper and bottomed at 240*.

Bo.9, located 100' Horth of Ko.6v found this are at ledge but it  was 

only 4* thick. Although three more holes were drilled to the West and 

North of No.9, no additional ore was found.

Drilling was now resumed in hole Bo.4 from a depth of 504* • Shis 

hole had reached a depth of 670* in December 1916 when it  became neoese- 

ary to cement the lower part. In attempting to drill this cement out. 

the drill branched off at 504* and the hole was temporarily discontinued 

at the end of 1916 • She pro sent branch hole encountered no ore in addi

tion to the lean and second class oaterial at the bottom of the old hole 

which of course was now again drilled through. She diorite was encount

ered at 722' and the hole bottomed in i t  at 760* •

An attempt was next made to follow the ore in No.l on the dip and 

pitch. She first hole, No.13, was located 100* Southwesterly from Ko.l 

and encountered 58* of first class ore and soma second class ore at a 

depth of 150*. Although four other holes were drilled, a ll close to

gether and near holes Bos.l and 13. no more merchantable ore was located 

Shis was very disappointing and proved without doubt that the ore found 

was a comparatively narrow seam, even i f  continuous for an appreciable 

di stance •

One hole was drilled 300* due West of the old open pit near the 

East quarter corner of Section 18. from which several thousand tons of 

ore were removed a number of years ago. It was thought an extension of 

this ore might ocour on the dip but the hdle. although carried to a 

depth of 298*, was a ll in moxidized eiderite and magnetite slate.

Four holes were then drilled in a general Barth-South direction 

at intervals of 250* on the North part of the farm to explore the 

ground which had been partially tested by several shallow test pits
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sunk aom years ago. So merchantable ore and only a small amount of 

lean ore was encountered* This completed the Bellevue Farm exploration*

HEAD RIVER DISTRICT.

DEAD RIVER STCRAGS EXPLORATION. OF SSj-. SB CHICK 2 . 48-27*

Work was commenced early in November standpiping for a storage dam 

site in connection with the hydro-electric developments at the Hoist and 

McdLure plants.

Four holes in a ll were sunk to ledge and enough drilling done in each 

to determine its  character* They were a ll located South of the river and 

arranged an a general East-West lin e , the most Easterly hole being drill

ed first* The first two were approximately 100* apart, the interval then 

being increased to 200* • The ledge in a ll four holes was a decomposed 

slate, but Ho*4, after passing through 14* of slate* encountered and was 

bottomed in a slightly ferruginous chert or lean iron formation* The 

depth and character of ledge eliminates th is locality from the possible 

dam sites*

NORTH LAKE PI STRICT*

BARNES & HSCKBR LEASE K0.51. ife. SBCTICK 2 . 47-28*

Hole No*88, located at the West end of the Barnes & Hacker ore body 

thus far developed, was drilling in soft ore jasper at 863* an the first 

of the year. This hole was sunk in a final attempt to find a mar chant- 

able ore body at the bottom of the supposed fault crotch in this locality. 

A 10* seam of are and a few feet of lean ore was the only concentration 

found and this was encountered several hundred feet above the dike or 

approximate position of the fault zone* This completed the attempt to 

increase tbs Barnes & Hacker ore reserves by surface drilling*

As i t  was shortly decided to open up the property, a suitable shaft 

site was the next consideration* Standpiping wax for ledge was started 

early in March with the Keystone chum d rill, which had just arrived 

from the manufacturers * It did very creditable work* The slate an the 

North Greenwood road is  the nearest outcrop of ledge to this ore body*
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Aa It is  about 1800* away, it was hoped by standpiping to find ledge 

within a reasonable distance from the surface much nearer than this*

The first standpipe was looated at 3* 1550 and 8000 W., or about 

700* due North of the center of the ore* Slate ledge was encountered 

at 186* • Of course this is  much too deep for a sand shaft, but as the 

churn drill expert demonstrator was here for a limited time and at a 

large expense to instruct our operating crew, the hole was ledged and 

chopped 29* into it  principally as a demonstration. We then moved 

700* farther North to a point within 100* of the wain line o f  the l . S.

& I .  Bailway. The hole was stopped at 80* without encountering,ledge.

The most feasible course now remaining was to sink a series of stand

pipes in the vicinity of the above mentioned outcrop to determine how 

much of this 1800* could be cut down and s t i l l  reach ledge at a moderate 

depth. Four standpipes were sunk. The fir st , about 400* East of the 

outcrop, encountered ledge at 56*. The second, about 140* nearer the 

slate, got ledge at 64* but i t  was gradually rising to the West sines 

the collar of the latter hole was 20* higher than the formar. The 

next hole, 100* farther West, reached ledge at 36*, and the last. No.95,

Which «as looated another 100* West and only 100* Bast of the outcrop 

it s e lf , encountered ledge at only 13*. This information allowed accurate 

ledge cant ours to be drawn and the shaft was finally located at approximately 

the position of Ko.94, the next to the last standpipe.

REPUBLIC DISTRICT.

Drilling from surface in the West Republic area to explore the iron 

formation immediately below the hanging wall contact was continued until 

about the middle of February with disappointing results. The third and 

last hole, which was started at the beginning of the year, i*a looated 

on the axis of the basin where it  should have ban reached the quartzite- 

j&sper contact at from 500* to 600*. Like the first two, however, it  

wandered far from its  original vertical position and encountered jasper 

at 864*. A survey of the hole showed this oaitact to be on the Western 

limb of the basis which we previously know to be thin and unfavorable.

The inclination of the hole at the bottom was 30°.
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Sinoe it  proved to be practically impossible to get a hole down 

from the surface with any degree of assurance as to it s  ultimate posi

tion, at least with the present drill equipment, this exploration was 

stopped* Later in the year a drift was driven on the 1335* level 

Pascoe shaft over into this basin, from which it  is  planned to continue 

exploring.

MB SAB I B A S S E .

AURORA DISTRICT*

mbadov miss* sscpick s* se-is* mdobsota*

Late in Bovember, Mr. Barber engaged Cole & McDonald to systematically 

explore the Mfe of the NW“- of Section 3, West of the Meadow mine workings* 

Several holes and test pits were sunk in this locality by another coeqany 

several years ago but the job was not finished* Two diamond d rills are 

being used* Three holes, Bos*300, 301 and 302, had been bottomed in the 

Pokegama quartzite, and two others, Koe*303 and 304, started at the end 

of the year* Bo*300 encountered 5* of ore averaging 60*40$ iron and 

•065$ phosphorus at ledge, depth 35*, followed by 20* of second cI&bs 

ore averaging 53.27$ iron and *067$ phosphorus, and 16* of leaner mater

ial* Eo other con cent rat i an has been found thus far* All these holes 

are in the SŴ  of the of the section and are laid out on approximately 

200* centers, checker-board fashion, according to the customary Mesabi 

practice.

K '} OK* rw
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IflraERGROUND BXPLQRAIICN S «

CLIFFS SHAFT MUTE* SECT I CHS 9 & 10* 47-27,

Drilling continued in this mine until the middle of September and 

was stopped only because the drill was needed far several holes at the 

South Jackson pit and the Francis mine*

Eighteen holes* including No.265, which was being dtilled at the 

beginning of the year* were completed during this time* They are pretty 

well scattered throughout the mine* but their locations* reasons for 

drilling and ultimate results* are a ll given in detail in iqy monthly 

reports and X presume Mr. Eaton w ill discuss them again in his annual 

report*

A total of 385* of first class ore; 245* of second class are and 

136* of lean ore were encountered in this drilling* This is  a slight 

decrease from the 1916 results* proportianaliy to the total footage 

drilled* but an increase over the results of 1915*

IRANCIS MINE* SECTION 27. 45-25*

Two horizontal holes were drilled late in the year and each on a 

course of 3* 31° W. from the 5th level of the Francis mine to explore 

the gently folded footwall for a possible recurrence of ore in a struc

tural basin at this elevation should one be found to exist*

The first hole encountered nothing but zones of arkose and granite 

until it  was bottomed in the latter material at 322** The second hole 

passed through 210* of arkose and footwall slate* then encountered 55* 

of slaty ore* It was stopped in the latter at 265* since i t  was de~ 

elded to explore the rest of the area by drifting. From 220* to 230* 

this ore averaged 58*75$ iron and *l27/b phosphorus but the rest was 

second class material and is  in reality a highly ferruginous slate*

MAAS .MINE. SECTICK 6* 47-26.

Although no new holes were drilled in this mine during the year* 

work was begin in December to try and recover the bit lost at the bottom 

of old hole Ko*9* This hole was drilled from surface to a depth of 

1285* in 1901 and was one of the holes that proved up the Maas ore 

body*

f-' O O
0 6 0
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Sight hundred feet of rode were lost with the hit end were recent

ly  encountered an both the 200* and 160* sub-levels of the Maas mine* 

Following the completion of the FranoiB drilling, the outfit was moved 

to the Maas mine and set up an the 180* sub-level to ream around the 

old rods* This work was progressing satisfactorily on the last of the 

year*

MORRIS HDDS* SBCTIQt 1* 47-88*

On the first of the year, hole Ko*35 was being drilled horizontally 

and South from the breast of the South exploratory drift on the 6th level 

to locate and explore the hard ore jasper-quartzite contact* It was 

1318* deep and in dike an January 1st* At 1350* it  passed from the 

latter into hard ore jasper* The jasper was considerably brecciated or 

conglomeratic and lean* From 1375* to 1431*, alternate seams of slate, 

hard ore jasper, dike and quartzite were passed through but at the latter  

depth the main hanging quartzite was encountered and the hole finally  

bottomed in it  at 1447* • This is  the first time the hard ore jasper- 

quartzite contact has been explored in depth in this vicinity and it  

was hoped a concent ration might be found*

Hole Ho*29, a vertical hole from the same drift which had been 

previously drilled to a depthoof 355*, was now reopened and deepened 

to the slate footwall. The latter was reached at 1120* without en

countering any first class ore* This completed the drilling at the 

Morris mine for several months* It was decided to extend this ex

ploratory drift 275* South and put down another vertical hole to the 

footwall*

Drilling was resumed the last of September and a series of three 

horizontal holes were drilled very near the West end of the 6th level* 

Holes Noa*38 and 40 were drilled North to locate the slate foot and 

explore its  off set* Bo first class ore was encountered* Hole No*39 

was drilled Southwesterly from a location nearby to explore for a 

possible Westerly pitching extension of the ore being mined on the 

420* and 390* sub-levels. Bo merchantable ore was found*
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By thia time the South exploratory drift had been extended and a 

drill station cut at the breast eo that hole Ho*41 was located here*

It is  the intention to carry the hole down to the elate footwell in 

hopes of encountering a continuation on the dip of the ore found in 

the upper part of Ho*29, as well as a possible extension of the ore 

from Section 6* The hole was drilling in soft ore jasper at 651* an 

the last of the year and no ore had been encountered*

REPUBLIC MIirB. SECTION 7. 46-29.

Ctae diamond drill operated continuously throughout the year in the 

Republic mine and SI holes were completed* Although they were pretty 

well distributed amonghk the working levels in both the Basooe and Ho.9 

shafts, the results were disoouraging* Ho new lenses of any appreciable 

sixe were found and the old ones be cane much smaller and some pinched 

out altogether in depth* It is  significant to bear in mind, however, 

that, theoretically, lean horizons have been characteristic of this mine 

ever since it  was opened*

The locations, reasons for drilling and ultimate results of a ll the 

holes have been given in detail in my monthly reports and 1 presume jJr* 

Stake 1 will discuss them again in his annual report*

A total of 153* of first class orej 121.5* of second class ore and 

236*5* of lean ore were encountered in this drilling. Proportional to 

the total footage drilled, these results are greater than those of 1916 

and a large increase over the results of 1915*

The 1335* level, which was extended Westerly into the West Republic 

basin during the year, had nearly reached the point on the last of the 

year from which we plan to continue the exploration of the West Republic 

area* This is  practically virgin territory, having never been explored 

in depth.
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EXPLCRATI&TS BY OTHER COMPANIES

Ernest Allen cent in tied to v is it the explorations of other compan

ies in Michigan. Owing to the press of work in looking after the core 

of the large amount of drilling, he was not able to make any long trips 

during the last half of the year and the amount and character of outside 

exploring being done did not warrant engaging another men far this 

speai&l duty.

She maps of these explorations have been made by Mr. Allen. He has 

also written speoial reports covering each v isit and the inforoation thus 

acquired.

Shis entire work cost $105.49 in 1917,of which $55.26 was Mr. Allen's 

salary while engaged in i t ,  and the balance, $50.23, his traveling ex

penses.

Mr. Afuhs has copied for our f ile s  a ll outside exploration results 

of any importance which have come to this office in the form of land 

offers, etc . She proportional time required was so small that no separate 

cost of this work was kept.

TABLE V.

COMPARATIVE 3SASEMBNS OF CHARGES SO SHE GEOLOGICAL DEPARTMENT FOR THE
LASS THREE YEARS.

1917. 1916. 1915.

Salaries - - - - -  $13,130.41 $13,282.44 $13,778.60
Travel - - - - - -  221.55 30.02 124.15
Operating auto -  286.49 0 0
Supplies - - - - -  1,043.59 961.20 511.75
Miscellaneous -  -  -  - 12.23 125.36 23.97
Visiting Outside Explorations____ 105.49______ 110.55______ 226.86

Total $14,799.76 $14,509.57 $14,665.35

Expenses Of H. L. Smyth, i .e .  
travel, supplies and miscella
neous - - - - -  569.05______ 764.80______ 749.35

Grand total $15,366.81 $15,274.37 $15,414.68
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Although there were several general salary increases during the 

year, the total salaries of the Geological department is  less than 

for a good many years* This is  of course due to the small foroe which 

prevailed for the greater part of the year. This has not been condu

cive to anything like a maximum geological efficiency in such a period 

of mining activity but until late in the fa ll it  was impossible to get 

any new men.

Practically the only unusual item included in supplies is  the cost 

of the drawers for the new core filin g  cabinet which was built in 1916. 

This amounted to $255.20. The Geological department's proportion of 

the depreciation of the new automobile to take the place of horse hire, 

etc, in the sunmer months was $53.75, but th is hereafter will be a regular 

item under supplies.
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AHGELIHE MUTE

Som e h e a d w a y  w as  m ad e  i n  p r e p a r i n g  t h i s  m in e  f o r  o p e r a t i o n .  T h e  o l d  

s t e a m  c o m p r e s s o r  w as r e m o v e d  f r o m  t h e  e n g i n e  h o u s e  a n d  s o l d  f o r  s c r a p .  T h e  

c o r l i s s  e n g i n e  d r i v i n g  t h e  d o u b l e  d ru m  h o i s t  w a s  r e m o v e d ,  s o l d  f o r  s c r a p ,  a n d  

w as r e p l a c e d  w i t h  t h e  g e a r s  r e m o v e d  f r o m  t h e  C l i f f s  S h a f t  M in e  h o i s t  a n d  a  

m o to r  p u r c h a s e d  t o  d r i v e  t h e  u n d o r g o u n d  pum p a t  t h e  H o lm e s  M i n e ,  b u t  w h ic h  w i l l  

n o t  b e  n e e d e d  t h e r e  u n t i l  a n o t h e r  d u p l i c a t e  m o t o r  c a n  b e  r e c e i v e d .  T h i s  2 0 0 -  

H . P .  m o t o r  w a s  b u i l t  w i t h  s u b  b a s e  a n d  o u t b o a r d  b e a r i n g  f o r  b e l t  d r i v e .  I t  

w a s  n e c e s s a r y  t o  r e m o v e  s u b  b a s e  a n d  o u t b o a r d  b e a r i n g  a n d  r e p l a c e  p u l l e y  w i t h  

a  f l a n g e  t o  adap> t i t  f o r  t h i s  i n s t a l l a t i o n .  E q u ip m e n t  i s  i n s t a l l e d  w i t h  t h e  

e x c e p t i o n  o f  m o t o r ,  w h ic h  w i l l  b e  r e a d y  a s  s o o n  a s  f l a n g e  i s  a t t a c h e d  a t  t h e  

S h o p s .

T h e  l o c o m o t i v e  c r a n e  w as  r e m o v e d  f r o m  t h e  E a s t  E n d  i n  J u n e  a n d  u s e d  

t o  s t r i p  t h e  o v e r b u r d e n  f r o m  t h e  g r a v e l  b e d  a t  t h e  D e a d  R i v e r - M c C l u r e  P l a n t  

dam  s i t e .  A s m a l l  5 / 8  y a r d  d i p p e r  M a r i o n  w28'* r e v o l v i n g  s h o v e l  w a s  s e c u r e d  

f r o m  S e c t i o n  6 S h a f t  a n d  h a s  o p e r a t e d  a t  t h e  E a s t  E iid  s i n c e  J u l y .

HOIST

C L IF F S  SHAFT M IHE

T h i s  h o i s t  w as  m ad e  o v e r  s o  t h a t  e a c h  d ru m  i s  d r i v e n  t h r o u g h  h e r r i n g 

b o n e  g e a r s  b y  a  s e p a r a t e  m o t o r .  '* 3 "  S h a f t  d ru m  e q u i p m e n t  w a s  p u t  i n  f r o m  

S e p te m b e r  1 s t  t o  3 r d  a n d  n o  p r o d u c t  w as  l o s t  t h r o u g h  h o i s t i n g  d e l a y s .  '’A ”

S h a f t  d ru m  w as e q u i p p e d  l a t e r  w h i l e  "A "  S h a f t  w as  c l o s e d  dow n f o r  t h r e e  w e e k s  

f o r  r e p a i r s .  E a c h  d ru m  i s  now  d r i v e n  b y  a  5 0 0  H « P . ,  6 0 0  R . P . M . ,  G e n e r a l  E l e c t r i c  

m o to r  t h r o u g h  a  2 5 3  a n d  1 4  t o o t h  s i n g l e  r e d u c t i o n  h e r r i n g b o n e  g e a r  b o l t e d  t o  

d ru m  s h e l l .  & s a f e t y  b r a k e  m e c h a n is m  i s  a t t a c h e d  t o  p i n i o n  s h a f t  c o u p l i n g  f l a n g e  

w h ic h  i s  o p e r a t e d  b y  o v e r w in d  m e c h a n is m .  T h e  e q u i p m e n t  h a s  b e e n  i n  o p e r a t i o n  

a p p r o x i m a t e l y  tw o  m o n th s  a n d  w o r k s  s a t i s f a c t o r i l y .  T h e  h o i s t i n g  s p e e d  i s  now  

1 0 0 0  f t .  p e r  m i n u t e .
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C L I F F S  S H A F T  M I N E  ( C o n t ’ d )

PUMPS

A n a d d i t i o n a l  e l e c t r i c  d r i v e n  p l u n g e r  pum p w a s  i n s t a l l e d  i n  t h e  pum p 

ro o m  o n  t h e  1 0 0 0  f t .  l e v e l .  T h i s  pum p h a s  a  c a p a c i t y  o f  6 0 0  g a l l o n s  p e r  m i n u t e .  

T h e  p o l e s  a r e  6 ^ "  d i a .  w i t h  2 4 "  s t r o k e  a n d  a r e  d r i v e n  t h r o u g h  h e r r i n g b o n e  

g e a r s  a n d  f l e x i b l e  c o u p l i n g  b y  a  2 0 0  H . P .  ,  6 0 0  R.P .H . ,  G e n o r a l  E l e c t r i c  m o t o r .  

T h i s  pum p w as f u r n i s h e d  b y  T h e  P r e s c o t t  C o m p a n y , M e n o m in e e ,  M i c h . ,  a n d  w a s  

p l a c e d  i n  o p e r a t i o n  i n  J u l y .  T h e  c o m b in o d  c a p a c i t y  o f  t h e  p u m p s o n  t h i s  l e v e l  

i s  now  1 8 0 0  g a l l o n s  p e r  m i n u t e .  T h e  p u m p in g  l o a d  a t  p r e s e n t  i s  b e t w e e n  6 0 0  

a n d  7 0 0  g a l l o n s  p e r  m i n u t e .

BOILER ROOM

A c o a l  c r u s h e r  a n d  e l e v a t o r  w a s  i n s t a l l e d  i n  t h e  b o i l e r  r o o m . T h i s  

r e d u c e s  t h e  3 / 4  c o a l  t o  s l a c k  s i z e .  T h i s  e q u i p m e n t  w a s  p u r c h a s e d  f r o m  T h e  

L i n k - B e l t  C o m p an y  a n d  h a s  a  c a p a c i t y  o f  1 5  t o n s  p e r  h o u r .  Two v i e w s  o f  t h i s  

a r e  sh o w n  o n  P l a t e s  / y 7 9 / ^

T h e  c r a n k  s h a f t  o n  f a n  e n g i n e  b r o k e  i n  N o v e m b e r  a n d  i t  w as n e c e s s a r y  

t o  u s e  n a t u r a l  d r a f t  f o r  tw o  w e e k s  w h i l e  a  new  s h a f t  w a s  s e c u r e d  a n d  i n s t a l l e d .

T h e  R u s s e l  s t e a m  e n g i n e  f o r m e r l y  u s e d  t o  d r i v e  e l e c t r i c  l i g h t  

g e n e r a t o r  w as  s o l d  t o  t h e  F o u n d a t i o n  C o m p an y  i n  IT o v em b er a n d  s h i p p e d  t o  K a n s a s  

C i t y ,  M o.

A n ew  7 0  *C " B u c y r u s  s t e a m  s h o v e l  w a s  r e c e i v e d  i n  A p r i l  a n d  w as  u s e d  

m o s t  o f  t h e  su m m er i n  t h e  lu m p  p i l e .

A s m a l l  5 / 8  y a r d  d i p p e r  a i r  o p e r a t e d  r e v o l v i n g  s h o v e l  w as  p l a c e d  

u n d e r g r o u n d  i n  H a y  a n d  w as u s e d  i n t e r m i t t e n t l y  o n  t h e  7 t h  l e v e l .

HARD ORE

No a d d i t i o n s  o r  c h a n g e s  m a d e  i n  S h o p s .

T h e  b o i l e r s  a t  N o .  4  S h a f t  w e r e  r e m o v e d .  O ne w a s  s e n t  t o  t h e  A t h e n s  

M in e  a n d  i n s t a l l e d  i n  t h e  c h a n g e  h o u s e  f o r  h e a t i n g  s y s t e m .  T h e  o t h e r  w as 

h a u l e d  t o  t h e  B a r n e s - H e c k e r  M in e  a n d  b r i c k e d  i n .  I t  w i l l  f u r n i s h  s t e a m  f o r  

s i n k i n g  t h e  s h a f t  a n d  w i l l  t h e n  b e  u s e d  f o r  h e a t i n g  o n l y .
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HARD ORB ( C o n t 'd )

T h e o o r l i s s  e n g i n e  a t  t h i s  S h a f t ,  w h ic h  f o r m e r l y  o p e r a t e d  t h e  

c o r n i s h  p u m p , w as re m o v e d  a n d  s o l d  f o r  s c r a p .

H O H S S  IIE IB

TEMPORARY EQUIPMENT

T h i s  w as re m o v e d  w h e n  t h e  p e r m a n e n t  h o i s t s  s t a r t e d  o p e r a t i n g  

d u r i n g  t h e  su m m e r . T h e  b o i l e r  w as p l a c e d  i n  t h e  c h a n g e  h o u s e  f o r  t h e  

p e r m a n e n t  h e a t i n g  p l a n t .  O ne h o i s t  w a s  m o v e d  t o  t h e  B a s t  E h d ,  A n g e l i n a  M in e ,  

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

o f  e q u i p m e n t  t o  t h e  B a r n e s - H e c k e r  B i n e .

p e r m a n e n t  e q u ip m e n t

T h e  h o i s t s  h a v e  g i v e n  n o  t r o u b l e  s i n c e  t h e y  w e r e  p l a c e d  i n  c o m m is s io n .

It w as n e c e s s a r y  t o  r a i s e  the a i r  p r e s s u r e  o n  the a i r  b r a k e s  to 8 0  l b s ,  i n

o r d e r  t o  m ak e  th e m  w o rk  f r e e l y .

A b a d  o v e r w in d  o c c u r r e d  o n  s k i p  h o i s t  i n  S e p t e m b e r .

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

t h e  c r a c k e d  o n e  s h i p p e d  b a c k  t o  t h e  f a c t o r y .  D u r i n g  O c t o b e r  a  s e r i e s  o f  t e s t s

w e r e  r u n  o n  t h i s  m a c h i n e ,  w h ic h  s h o w e d  i t  t o  b e  r u n n i n g  c l o s e  t o  g u a r a n t e e d

e f f i c i e n c y .  I t  h a s  g i v e n  n o  t r o u b l e  d u r i n g  t h e  y e a r .

I n  t h e  s h a f t  h o u s e  t h e  tw o  ITo. 6  c r u s h e r s  w e r e  e a c h  c o n n e c t e d  t o  4 0

H . P .  m o t o r s ,  w h i l e  t h e  ITo. 8 c r u s h e r  w as b e l t e d  t o  a  1 0 0  H . P .  m o t o r .  A tw o

d ru m  t o p  t r a m  p l a n t ,  b e l t e d  t o  a  2 5  H . P ,  m o t o r ,  i s  u s e d  f o r  t h e  g r a v i t y  t r a m ,

w h i l e  t h e  tw o  r e v o l v i n g  s c r e e n s  a r e  c o n n e c t e d  t o  t h e  s a m e  c o u n t e r s h a f t  a n d

d r i v e n  b y  a  2 5  H . P .  m o t o r .  T h e  o r e  o l e v a t o r  w as  i n s t a l l e d  i n  J u n e ,  b u t  h a s

ZL
n o t  b e e n  n e e d e d  y e t .  A l l  o t h e r  m a c h i n e / h a s  b e e n  i n  o p e r a t i o n  a n d  w o r k s  

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

I n  A u g u s t  a  q u i n t u p l e x  b e l t  d r i v e n  A l d r i c h  pum p w a s  r e c e i v e d  a n d  w as

0

s t o r e d  o n  s u r f a c e  a s  i t  w i l l  n o t  b e  n e e d e d  f o r  s e v e r a l  m o n t h s .  T h i s  i s  a  

7 "  x  1 2 " ,  v e r t i c a l ,  s i n g l e  a c t i n g ,  p l u n g e r  pum p o f  6 0 0  g a l l o n s  p e r  m i n u t e  

c a i ) a c i t y  a g a i n s t  1 2 0 0  f t .  h e a d ,  e q u i p p e d  f o r  b e l t  d r i v e .  T h e  m o t o r  f o r  t h i s
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h o l m e s  m i n e ( C o n t ’ d )

pum p w a s  r e c e i v e d  a n d  w i l l  b e  u s e d  o n  A n g e l i n a  M in e  h o i s t .  I t  i s  a  G e n e r a l  

E l e c t r i c ,  2 5 0  I I .  P . ,  6 0 0  B . P . M . ,  F o rm  " P "  m a c h i n e .

T h e  8'* w a t e r  c o lu m n  w as i n s t a l l e d  i n  t h e  s h a f t .  T h e  1 2 "  c o u n t e r 

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

U n d e r g r o u n d  t h e  e l e c t r i c  h a u l a g e  w a s  p u t  i n ,  p o c k e t s  i n s t a l l e d  o n  

1 s t  a n d  2 n d  l e v e l s  a n d  v e n t i l a t i n g  d o o r s  w i t h  r e m o t e  o p e n i n g  m e c h a n is m  p l a c e d  

i n  o p e r a t i o n  o n  2 n d  l e v e l .

LAKE MINE

No c h a n g e s  w e r e  m a d e  i n  t h e  b o i l e r  h o u s e  a n d  f e w  r e p a i r s  w e r e  n e e d e d .

T h e  c a g e  h o i s t  w as  p a r t i a l l y  r e b u i l t .  A n e w  c r a n k  s h a f t  m i d d l e  

b e a r i n g  w as  a d d e d ,  t h e  s p u r  g e a r  a n d  p i n i o n  w e re  r e p l a c e d  w i t h  g e a r s  o f  t h e  

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

i n  g o o d  c o n d i t i o n .

To a l l o w  h o i s t i n g  f r o m  g r e a t e r  d e p t h  a n  8 f t .  d i a m e t e r  d ru m  s h e l l  

w a s  i n s t a l l e d  o n  t h e  s k i p  h o i s t  a n d  t h e  7 ’ 6 "  d i a m e t e r  s h e l l  w as s o l d  f o r  s c r a p .  

T h i s  c h a n g e  w as m ad e  i n  A p r i l  a n d  w o r k s  s a t i s f a c t o r i l y .

A L i n k - B e l t  c o a l  c r u s h e r ,  d r i v e n  b y  a  1 5  H . P .  W e s t e r n  E l e c t r i c  m o t o r ,  

w a s  i n s t a l l e d  n e a r  c o a l  d o c k  a n d  r e d u c e s  a l l  3 / 4  c o a l  t o  s l a c k  s i z e  b e f o r e  

i t  g o e s  i n t o  c o a l  c a r .

SALISBURY MINE

A s i t  w as  n e c e s s a r y  t o  r e p l a c e  t h e  o l d  b o i l e r  a t  t h e  sw am p pum p 

s t a t i o n  a  n e w  pum p h o u s e  w a s  b u i l t  a n d  e q u i p p e d  w i t h  a  2 0 0 0  g a l l o n  p e r  m i n u t e ,  

4 0  f t .  h e a d ,  A l l i s - C h a l m o r s  m o t o r  d r i v e n  c e n t r i f u g a l  p u m p , w h ic h  t a k e s  c a r e  

o f  a l l  s u r f a c e  w a t e r  i n  s p r i n g  a n d  f a l l .  T h e  s t e a m  pum p w as s t o r e d  i n  y a r d  

a n d  t h e  b o i l e r  -was s o l d  f o r  s c r a p .

T h e  o l d  C o r n i s h  piirap e n g i n e  a n d  H a n d  s t e a m  c o m p r e s s o r  l o c a t e d  i n  

e n g i n e  h o u s e  w e re  r e m o v e d  a n d  s o l d  f o r  s c r a p .  T h e  s i z e  o f  e n g i n e  ro o m  w a s  

m ad e  s m a l l e r ,  w h ic h  m a k e s  i t  m u c h  e a s i e r  t o  h e a t .
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A T H E H S  M E E 1

Ho c h a n g e s  w e re  m ad e  i n  e n g i n e  h o u s e  a n d  o n l y  m i n o r  r e p a i r s  w e r e  

n e e d e d  t o  k e e p  m a c h in e s  i n  f i r s t  c l a s s  c o n d i t i o n .

A 1 0 0  G .P .M . ,  1 4 0 0  f t ,  h e a d ,  A l d r i c h  p im p  w a s  i n s t a l l e d  o n  t h e  2 4 0 0  

f t .  l e v e l .  T h i s  purap3 t h e  w a t e r  t o  t h e  1 0 0 0  f t .  l e v e l  w h e r e  i t  i s  h a n d l e d  

b y  a  1 0 0  G .P .M . ,  1 0 0 0  f t .  h e a d  p u n p .  T h e s e  o p e r a t e  w i t h  a u t o m a t i c  f l o a t  c o n t r o l  

a n d  g i v e  v e r y  l i t t l e  t r o i i b l e .

A P r e s c o t t  " M e n o m in o o "  h o r i z o n t a l  d u p l e x  pum p w as r e c e i v e d  a n d  s t o r e d  

o n  s u r f a c e  u n t i l  pum p h o u s e  a n d  3urap o n  2 4 0 0  f t .  l e v e l  i s  c o m p l e t e d .  T h i s  

p u m p , o f  a  h o r i z o n t a l  d u p l e x  t y p e ,  h a s  5~r"x 2 4 "  p o l e s  d r i v e n  t h r o u g h  h e r r i n g 

b o n e  g e a r s  and flexible c o u p l i n g  by a 4 0 0  H . P . ,  F e s t i n g h o u s e ,  5 1 4  R .P .M .  m o t o r  

a n d  h a s  a  c a p a c i t y  o f  5 0 0  g a l l o n s  p e r  m i n u t e  a g a i n s t  2 4 0 0  f t .  h e a d .

T h e  s m a l l  3 ~ "  x  5 "  A l d r i c h  t r i p l e x  p u m p , 3 5  g a l l o n s  p e r  m i n u t e  

c a p a c i t y  a g a i n s t  5 0 0  f t .  h e a d ,  w as  s h i p p e d  t o  t h e  G a r d n e r - M a c k in a w  M i n e .

A l l  o f  t h e  p e r m a n e n t  s t e e l  t r e s t l e  w a s  r e c e i v e d  a n d  e r e c t e d  d u r i n g  

t h e  s tu n n e r .

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

MAAS liras

Pew  c h a n g e s  w o re  m a d e  i n  t h e  e n g i n e  h o u s e .  I t  w a s  n e c e s s a r y  t o  

r e p l a c e  o n e  c a g e  h o i s t  d ru m  s p i d e r  a s  f o u r  s p o k e s  w o re  c r a c k e d .  A steam brake 

a n d  o v e r w in d  m e c h a n is m  w e re  a l s o  i n s t a l l e d  o n  t h i s  h o i s t .

T o i n c r e a s e  t h e  c o n d e n s e r  c a p a c i t y  o n  s t e a m  t u r b i n e  a  1 4 "  w o o d  p i p e  

l i n e  w as p u t  i n  b e t w e e n  s p r a y  p o n d  a n d  h o t  w e l l  a n d  a  1 2 "  H . S .  c e n t r i f u g a l  

pum p e n d  b o u g h t  t o  r e p l a c e  t h e  o l d  o n e ,  w h ic h  w as  1 0 " .  T h i s  e q u i p m e n t  g i v e s  

s a t i s f a c t i o n  a n d  a  2 5 ,j  c o n t i n u o u s  o v e r l o a d  c a n  now  b e  c a r r i e d  o n  t u r b i n e .

A c o o l i n g  to w e r  a n d  p \unp  w e r e  i n s t a l l e d  t o  f u r n i s h  c l e a r  w a t e r  f o r  

c o m p r e s s o r ,  t r a n s f o r m e r s ,  t u r b i n e  a n d  w a t e r  c o o l e d  b e a r i n g s  i n s t e a d  o f  u s i n g  

C i t y  w a t e r .  T h i s  e q u i p m e n t  s a v e s  a b o u t  v^O .O O  p e r  m o n th  o n  w a t e r  c o n s u m p t i o n .

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

b u r n e d  o u t  a r c h e s ,  f a n  e n g i n e  t r o u b l e s ,  e c o n o m i z e r  l o a k s  a n d  c a r e l e s s  f i r e m e n .

MEGHaHHOaL DEPARTMENT



VJu' 3 II  E E ( C o n t 'd )

T h e  b o i l e r  p l a n t  w as f o r c e d  so  h a r d  t o  c a r r y  t h e  m in e  a n d  t u r b i n e  l o a d  v e r y  

l i t t l e  t i m e  c o u l d  b e  s e c u r e d  f o r  r e p a i r s .  To r e l i e v e  t h e  s i t u a t i o n  t h e  b o i l e r  

p l a n t  f r o m  t h e  I m p e r i a l  n i n e  w a s  d i s m a n t l e d ,  b r o u g h t  t o  t h i s  m in e  a n d  i n s t a l l e d  

i n  a  t e m p o r a r y  b u i l d i n g  b e t w e e n  e n g i n e  h o u s e  a n d  c o a l  d o c k .  T h i s  p l a n t  now  

c a r r i e s  t h e  m in e  l o a d  w h i l e  t h e  o l d  p l a n t  f u r n i s h e s  s t e a m  f o r  t h e  t u r b i n e ,  

r o c k  t r a m  a n d  h e a t i n g .

T h e  f a n  e n g i n e  b r o k e  a n d  w as r e p l a c e d  w i t h  a  2 5  H .-^ .  e l e c t r i c  m o t o r ,

A c r u s h i n g  p l a n t  s i m i l a r  t o  t h e  o n e  i n s t a l l e d  n e a r  t h e  G w in n  M in e  

w a s  p u t  i n  d u r i n g  t h e  s p r i n g  a n d  w as  o p e r a t e d  f r o m  J u l y  t o  t h e  e n d  o f  t h e  

s h i p p i n g  s e a s o n .  T h e  o n l y  s e r i o u s  a c c i d e n t  o c c u r r e d  t o  c o n v e y o r  b e l t ,  w h ic h  

w a s  r i p p e d  c l o s e  t o  i t s  e n t i r e  l e n g t h .  I t  w a s  p a t c h e d  a n d  i s  s t i l l  i n  

c o m m is s io n .

A n ew  e l e c t r i c  d r i v e n  t o p  t r a m  p l a n t  w a s  i n s t a l l e d  a n d  t h e  o l d  p l a n t  

r e m o v e d .  T h i s  now  p l a n t  i s  s i m i l a r  t o  t h e  o n e  sh o w n  o n  P l a t e  / C, 0  .  I t  w a s  

s t a r t e d  i n  F e b r u a r y  a n d  h a s  g i v e n  n o  t r o u b l e .

A s m a l l  b r i c k  a d d i t i o n  w as a d d e d  t o \ b o i l e r  ro o m  f o r  c o a l  c r u s h e r .

T h i s  c r u s h e r  a n d  c o n v e y o r  d u p l i c a t e s  t h e  o n e  i n s t a l l e d  a t  t h e  C l i f f s  S h a f t  

M in e ,  w i t h  t h e  a d d i t i o n  o f  s c r e w  c o n v e y o r s  o v e r  t h e  c o a l  b u n k e r s .  T h e  e q u i p 

m e n t i s  s i m i l a r  t o  t h a t  sh o w n  o n  P l a t e

HEGAUHEE 1 I P E

T h e  s h a f t  h o u s e  w a s  e n c l o s e d  d u r i n g  t h e  f a l l  a n d  a  h e a t i n g  s y s t e m  

p l a n n e d  f o r  t h e  u p p e r  dum p a n d  c h u t e s .  H o i s t i n g  d e l a y s  a n d  c o a l  w i l l  b o  s a v e d  

b y  t h i s  c h a n g e .

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

a  new  t r a m  e q u i p m e n t  w a s  i n s t a l l e d  o n  t h e  g r o u n d  a n d  t h e  o l d  m o t o r s  s h i f t e d  t o  

t h e  n ew  e q u i p m e n t .  T h i s  e q u i p m e n t  i s  s h o w n  o n  P l a t e  / Q .

I n  M ay a  4 5 0  H . P .  m o t o r  w a s  i n s t a l l e d  i n  f l y w h e e l  s e t  t o  r e p l a c e  t h e  

3 5 0  H . P .  m o t o r ,  w h ic h  w as t o o  l i g h t  f o r  t h e  w o r k .  T h i s  h a s  g i v e n  n o  t r o u b l e  

s i n c e  i t  w a s  p l a c e d  i n  o p e r a t i o n .
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SOUTH JA C K S PIT CRUSHER P L A N T

T h i s  e q u i p m e n t  w as s h u t  d o w n  i n  J u l y  w h e n  t h e  n ew  H a a s  C r u s h e r

P l a n t  w as p l a c e d  i n  o p e r a t i o n .  O n ly  t h e  c o m p r e s s o r  iv a s u s e d  t o  f u r n i s h  a i r

* • >
f o r  m i n i n g  i n  t h e  p i t .

5ARNES-HBCKER HIKE

T h e  6 ” a i r  l i n e  f o r m e r l y  u s e d  b e t w e e n  t h e  C l i f f s  S h a f t  a n d  i l o r r i s  

m in e s  w as t a k e n  u p  a n d  p u t  i n  b e t w e e n  t h e  M o r r i s  n i n e  a n d  t h i s  s h a f t .  A i r  

i s  s u p p l i e d  b y  t h e  s p a r e  I n g o r s o l l - H a n d  c o m p r e s s o r  i n  t h e  I l o r r i s  M in e  e n g i n e  

h o u s e .

A 6 6 ”  x  1 8 ’ b o i l e r  w a3  s e c u r e d  f r o m  H a r d  O re  # 4  b o i l e r  h o u s e  a n d  

b r i c k e d  i n  a t  t h e  e n d - o f  t h e  c h a n g e  h o u s e .  T h i s  w i l l  s u p p l y  s t e a m  t o  t h e  

t e m p o r a r y  h o i s t  e q u i p m e n t  u s e d  i n  s i n k i n g .

E l e c t r i c  h o i s t s  a n d  o t h e r  e q u i p m e n t  h a s  b e e n  o r d e r e d  b u t  n o t  r e c e i v e d .

LLOYD M E E

Hew c o n t a c t o r  e q u i p m e n t  w a s  i n s t a l l e d  o n  s k i p  h o i s t  a n d  w o rk s  

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

T h e  t r a m  plant r a w h i d e  p i n i o n s  w e r e  r e c e i v e d .  A n  a c c i d e n t  t o  t h e  

s o u t h  s i d e  p l a n t  r e n d e r e d  i t  u s e l e s s  f o r  tw o  d a y s ,  b u t  r e p a i r s  w e r e  f i n a l l y  

s e c u r e d  f r o m  t h e  L a k e  S h o r e  E n g i n e  T o r k s .

MORRIS I ! E E

I n  F e b r u a r y  t h e  m o t o r - g e n e r a t o r  s e t  f u r n i s h i n g  c u r r e n t  f o r  t h e  

u n d e r g r o u n d  h a u l a g e  c a u s e d  t r o u b l e  a n d  t h e  H o lm e s  M in e  e q u i p m e n t  w as u s e d  

u n t i l  r e p a i r s  c o u l d  b e  m a d e .

D u r i n g  N o v e m b e r  t h e  i n b o a r d  b e a r i n g  o n  t h e  N o r d b e r g  a i r  c o m p r e s s o r  

g a v e  t r o \ i b l e  a n d  w as  r e m o v e d  a n d  r e p a i r e d ,  c a u s i n g  a  d e l a y  o f  o n e  d a y .

A b a d  o v e r w in d  o c c u r r e d  o n  3 k i p  h o i s t  i n  O c t o b e r ,  d u e  t o  b r a k e m a n ’ s  

c a r e l e s s n e s s .  I t  w a s  n e c e s s a r y  t o  p u t  i n  a  now  r o p e ,  h e a d  s h e a v e  a n d  s k i p .

A n ew  r a w h i d e  p i n i o n  w a s  a d d e d  t o  G o u ld  t r i p l e x  pum p o n  1 2 0 0  f t .  l e v e l

i n  J u n e ,
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SECTION 6 SHAFT

Ho t r o u b l e  w as e x p e r i e n c e d  w i t h  a n y  o f  t h e  m e c h a n i c a l  e q u i p m e n t  

d u r i n g  t h e  y e a r .

a u s t e i  n n r e

O p e r a t i o n s  w e r e  n o t  s t a r t e d  a t  t h i s  m in e  u n t i l  A p r i l  3 0 t h .

On A p r i l  2 7 t h  a  t o o t h  i n  t h e  h e r r i n g b o n e  p i n i o n  o n  t h e  h o i s t  b r o k e  

a n d  a  n ew  p i n i o n  w as i n s t a l l e d  o n  A p r i l  2 9 t h .  Y T hile  t h i s  w as b e i n g  done the 

h o i s t i n g  r o p e  h u n g  s l a c k  o v e r  t h e  r o p e  s t a n d s  t o  t h e  s h a f t  h o u s e  a n d  i n  so m e 

u n k n o w n  w ay  a  l o a d e d  o r e  c a r  o n  t h e  s w i t c h  r a n  a w a y ,  f o u l i n g  t h e  r o p e  a n d  p u l l i n g  

dow n tw o  o f  t h e  w o o d e n  p u l l e y  s t a n d s .

On J u n e  1 4 t h ,  a n d  a g a i n  o n  J u l y  2 4 t h ,  c o i l s  i n  t h e  h o i s t  m o t o r  g a v e  

t r o u b l e  a n d  c a u s e d  s h o r t  d e l a y s .  On l l o v e n b e r  2 7 t h  t h e  o u t b o a r d  b e a r i n g  o f  t h e  

h o i s t  m o to r  b r o k e ,  c a u s i n g  c o n s i d e r a b l e  d e l a y  f o r  r e p a i r s .

On D e c e m b e r  2 4 t h  t h e  m in e  w a s  c l o s e d  dow n d u e  t o  t h e  w a t e r  c o m in g  

i n  f r o m  t h e  S t e p h e n s o n  a n d  f l o o d i n g  t h e  m i n e .

I n  D e c e m b e r  a  P r e s c o t t  s i n k i n g  pum p o f  5 0 0  g a l l o n s  c a p a c i t y  w a s  

i n s t a l l e d  n e a r  t h e  f i r s t  l e v e l ,  a n d  i n  J a n u a r y  a  C a m e r o n  p im p  o f  a b o u t  2 0 0  

g a l l o n s  c a p a c i t y  w as i n s t a l l e d  o n  t h e  f i r s t  l e v e l  t o  p r e v e n t  the w a t e r  f r o m  

r i s i n g  u p  o n  t h i s  l e v e l .  T h e s e  p u m p s h a v e  b e e n  r u n n i n g  a l m o s t  c o n t i n u o u s l y  

s i n c e  t h e i r  i n s t a l l a t i o n .  T h e  w a t e r  h a s  r i s e n  s l i g h t l y  d u r i n g  t h i s  p e r i o d  o f  

t i m e .

FRANCIS H IK E

A w a t e r  t a n k  h a s  b e e n  e r e c t e d  a n d  partially p i p e d  up t o  t h e  d r y ,  

f i r e  h y d r a n t s ,  b o i l e r  h o u s e ,  e t c . ,  f o r  p r o v i d i n g  w a t e r  f o r  t h i s  m i n e .

T h e  tw o  e l e c t r i c  d r i v e n  L a k e  S h o r e  E n g i n e  ^ o r k s  h o i s t s  a r e  e r e c t e d  

a n d  o n e  i s  w o r k in g  t h e  s k i p  a n d  c a g e  i n  b a l a n c e .  T h e  o t h e r  i s  n o t  y e t  w o r k i n g ,  

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

T h e  1 0 ” w a t e r  c o lu m n  t o  t h e  5 t h  l e v e l  p im p  h o u s e  i s  n o w  i n  p l a c e  a s  

f a r  dow n a s  t h o  5 t h  l e v e l  a n d  t h e  P r e s c o t t  p o l e  pum p i s  a l s o  e r e c t e d .  A s  t h e
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ERAHCIS MINE ( C o n t ’ d )

s u c t i o n  a n d  d i s c h a r g e  f i t t i n g s  f o r  t h i s  purap  h a v e  n o t  y e t  b e e n  r e c e i v e d  

t h e  m o to r  f o r  d r i v i n g  t h e  purap  w as l e f t  o n  t h e  s u r f a c e ,  a s  i t  w as n o t  

d e e m e d  a d v i s a b l e  t o  i n s t a l l  i t  u n t i l  t h e  pum p w as r e a d y  t o  r u n .

A n ew  e l e c t r i c  d r i v e n  t r a m  p l a n t  f o r  t h e  s t o c k i n g  t r e s t l e  was 

a l s o  p u t  in o p e r a t i o n  a t  t h i s  m in e  d u r i n g  t h e  y e a r .

GARDNER -HACZEIA 7  M E S S

I n  A u g u s t  t h e  G a r d n e r  M in e  w as  u n w a t e r e d  a n d  s i n k i n g  o p e r a t i o n s

s t a r t e d .

On M a r c h  3 1 s t  a  w e d g e  b o l t  o n  t h e  c r o s s h e a d  o f  t h e  IT o r d b e r g  a i r  

c o m p r e s s o r  b r o k e ,  a l l o w i n g  t h e  w e d g e  t o  d r o p  o u t .  B e f o r e  t h e  c o m p r e s s o r  c o u l d  

b e  s t o p p e d  t h e  c o n n e c t i n g  r o d  h a d  b e e n  jam m ed  o x it o f  s h a p e ,  r e q u i r i n g  a  n ew  

r o d .

A pum p h o u s e  i s  b e i n g  c u t  o n  t h e  8 5 0  f t .  l e v e l  p r e p a r a t o r y  t o  

i n s t a l l i n g  a  t e m p o r a r y  pum p t o  t h r o w  t h e  w a t e r  t o  t h e  s \ i r f a c e  u n t i l  t h e  m a in  

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

T h e  1 0 ”  w a t e r  c o lu m n  i s  c o m p l e t e d  i n  t h e  s h a f t  d o w n  t o  t h e  8 5 0  f t .

l e v e l .

c t i n i i  h i k e

T h e  o p e r a t i o n  a t  t h e  G w in n  M in e  h a s  b e e n  s a t i s f a c t o r y  f o r  t h e  y e a r ,  

w i t h  o n l y  m i n o r  t r o u b l e  t o  t h e  m e c h a n i c a l  e q u i p m e n t  t o  b r e a k  i n t o . t h e  o p e r a t i o n .

A p u f f e r  f o r  h o i s t i n g  o r e  f r o m  b e lo w  t h e  s i x t h  l e v e l  w as i n s t a l l e d  

o n  t h i s  l e v e l  a n d  a  s m a l l  e l e c t r i c  d r i v e n  A l d r i c h  purap  w a s  a l s o  i n s t a l l e d  o n  

t h e  sam e  l e v e l  f o r  t h r o w i n g  w a t e r  u p  t o  t h o  f i f t h  l e v e l  p u m p s ,  llo  o t h e r  

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

G77IM  CRHSHEIG PLANT

T h i s  p l a n t  o p e r a t e d  v e r y  s u c c e s s f u l l y  t h e  p a s t  y e a r ,  w i t h  

p r a c t i c a l l y  n o  d e l a y s .
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GNINN SUBSTATION

D u r in g  t h e  y e a r  a  new  e l e c t r i c  S u b s t a t i o n  w a s  b u i l t  n e a r  t h e  G w in n  

M in e  t h e  b e t t e r  t o  d i s t r i b u t e  p o w e r  t o  t h e  G w in n , F r a n c i s  a n d  G a r d n e r - M a c k in a w  

M i n e s .  I t  a l s o  s e r v e s  a s  a  t e r m i n a l  f o r  t h e  A u  P r a i n  t r a n s m i s s i o n  l i n e .

j o p l i n g  liras

No w o rk  h a s  b e e n  d o n e  a t  t h i s  n i n e  d u r i n g  t h e  y e a r .

PRINCETON MINS I IP . 1

I d l e  t h e  e n t i r e  y e a r  w i t h  t h e  e x c e p t i o n  o f  t h e  p u m p in g  p l a n t ,  w h ic h  

k e e p s  P r i n c e t o n  N o . 2  u n w a t e r e d .

PRINCETON MINE N O. 2

W hen t h e  S t e p h e n s o n  a n d  A u s t i n  m in e s  w e r e  c l o s e d  d o w n  p r e p a r & t i o n s  

f o r  s t a r t i n g  t h e  P r i n c e t o n  $2 M in e  w e r e  a t  o n c e  g o t t e n  u n d e r  w a y .

T h e  h o i s t  m o t o r ,  w h ic h  h a d  b e e n  r e m o v e d  a n d  i n s t a l l e d  a t  t h e  

A u s t i n  M in e ,  w a s  r e t u r n e d .  A t o p  t r a m  m o t o r  f r o m  t h e  S t e p h e n s o n  " N o r t h w e s t e r n "  

s t o c k i n g  t r a m  p l a n t  w a s  re m o v e d  a n d  i n s t a l l e d  a t  t h e  P r i n c e t o n  M i n e .

T h e  m in e  o p e r a t e d  v e r y  l i t t l e  d u r i n g  1 9 1 7 .

PRINCETON CENTRAL POWER PLANT

A g r e a t  d e a l  o f  t r o u b l e  h a s  b e e n  e x p e r i e n c e d  w i t h  t h e  c o a r s e  c o a l  

b r e a k i n g  t h e  s t o k e r  a r m s ,  f e e d  t a b l e s  a .n d  o t h e r  p a r t s  o f  t h e  s t o k e r s .  On 

a c c o u n t  o f  s a g g i n g  f r o n t  a r c h e s  a n d  t h e  c o a r s e  c o a l  i t  h a s  b e e n  a l m o s t  

i m p o s s i b l e  t o  f e e d  t h e  s t o k e r s  a u t o m a t i c a l l y ,  a l m o s t  a l l  o f  t h e  f e e d i n g  h a v i n g  

b e e n  d o n e  b y  h a n d .

T h e  c o a l  c r u s h i n g  p l a n t  w a s  j u s t  r e c e n t l y  p u t  i n t o  o p e r a t i o n ,  b u t  i t  

d o e s  n o t  s e e m  t o  c r u s h  t h e  c o a l  f i n e  e n o u g h  t o  r e l i e v e  t h e  t r o u b l e  m e n t i o n e d  

a b o v e ,  e v e n  t h o u g h  i t  i s  s e t  t o  c r u s h  a s  f i n e  a s  p o s s i b l e .  H o w e v e r ,  a s  s t a t e d  

a b o v e ,  a  v e r y  c o n s i d e r a b l e  a m o u n t o f  t h e  t r o u b l e  i s  n o w  c a x is e d  by t h e  s a g g i n g  

a r c h e s  b l o c k i n g  t h e  f e e d i n g  s p a c e s  i n  t h e  i g a g a z i n e s .

MECHANICAL DEPARTMENT i



PRIHC2T0H CEUTRAL HH ER PLAIIT ( C o n t ' d )

C o n s i d e r a b l e  t r o u b l e  i s  e x p e r i e n c e d  w i t h  t u b e s  a n d  h e a d e r s  i n  t h e  

S t u r t e v a n t  e c o n o m iz e r  f a i l i n g  f r o m  t i m e  t o  t i m e .  T h e  t u b e s  a n d  h e a d e r s  a r e  

d e e p l y  p i t t e d  a n d  a r e  v e r y  m u ch  w a s t e d  a w a y  a n d  d e t e r i o r a t e d .  I t  w i l l  s o o n  

b e  n e c e s s a r y  t o  m ak e  v e r y  e x t e n s i v e  r e p a i r s  o n  t h e  e c o n o m i z e r  b e c a u s e  o f  t h i s  

c o n d i t i o n .

A n ew  h i g h  p r e s s u r e  s t e a m  c y l i n d e r  w a s  i n s t a l l e d  o n  t h e  A l l i s -  

C h a lm e r s  a i r  c o m p r e s s o r  i n  t h e  m o n th  o f  J u l y .  On J u l y  2 9 t h  t h e  c o m p r e s s o r  

w as c h a n g e d  o v e r  t o  s t e a m  o p e r a t i o n .

On J u l y  2 7 t h  a  s e v e r e  e l e c t r i c  s t o r m  p u t  t h e  t r a n s m i s s i o n  l i n e  t o  

I s h p e m i n g  o u t  o f  s e r v i c e  a n d  o n l y  e n o u g h  e l e c t r i c i t y  c o u l d  b e  g e n e r a t e d  o n  

t h e  t u r b i n e  t o  o p e r a t e  t h e  p u m p in g  u n i t s  a t  t h e  v a r i o u s  m i n e s .

*
PP.EIOETOH PU1IP STATIOII

A n ew  sm o k e  s t a c k  f o r  t h e  b o i l e r s  w a s  p u t  u p  i n  J u l y .

T h e  dam  i n  t h e  r i v e r  a t  t h e  pum p s t a t i o n  w as r a i s e d  a b o u t  a  y e a r  

a g o  a n d  s i n c e  t h a t  t i m e  t h e  w a t e r  i n  t h e  r i v e r  h a s  b e e n  c u t t i n g  a w a y  t h e  b a n k  

o n  t h e  s i d e  o p p o s i t e  f r o m . t h e  pum p s t a t i o n ,  w h ic h  h a s  n e c e s s i t a t e d  m uch  

f i l l i n g  i n  o f  r o c k  t o  k e e p  t h o  w a t e r  o n  t h e  s u c t i o n  o f  t h e  p u m p s  a n d  p r e s e r v e  

t h e  r i v e r  b a n k .  T h e  dam  s h o u l d  b e  v e r y  m a t e r i a l l y  l o w e r e d  i n  t h o  m i d d l e  o f  

t h e  r i v e r  a n d  o n  t h e  s i d e  n e x t  t h e  pum p s t a t i o n  t o  r e l i e v e  t h i s  t r o u b l e .

3TEPH5H30M II E E

T h e  t h i r d  a n d  l a s t  e l e c t r i c  d r i v e n  t r a m  p l a n t  f o r  t h e  s t o c k i n g  

t r e s t l e  w as  p u t  i n  o p e r a t i o n  J a n u a r y  1 s t ,  1 9 1 7 .

D u r i n g  t h e  y e a r  a  p u n p  h o u s e  w as  c u t  o n  t h e  6 t h  l e v e l  a n d  a n  A l l i s -  

C h a lm e r s  c e n t r i f u g a l  p im p  i n s t a l l e d  t o  t h r o w  w a t e r  u p  t o  t h e  5 t h  l e v e l  pum p 

h o i i s e .  T h e  f o u n d a t i o n  i n  t h i s  pum p h o u s e  f o r  t h e  A l d r i c h  p o l e  pum p w a s  a l s o  

c o m p l e t e d ,  b u t  t h e  jjum p w as n o t  i n s t a l l e d .

T h e  5 t h  l e v e l  pum p h o u s e  w as e n l a r g e d  a n d  t h e  f o u n d a t i o n  f o r  t h e

ftIE G H A 1IIC A L  d e p a r t m e n t



5TEPHEIIS0II H P E ( C o n t ’ d )

l a r g e  A l d r i c h  pum p c o m p l e t e d .  I n s t a l l a t i o n  o f  t h i s  pum p w a s  a b o u t  t o  b e  

s t a r t e d  w h en  t h e  n i n e  w as f l o o d e d .

I n  D e c e m b e r ,  d u e  t o  a  l a r g e  i n c r e a s e  i n  t h e  m in e  w a t e r ,  w h ic h  w a s  

m uch  m o re  t h a n  t h e  p u m p in g  e q u i p m e n t  c o u l d  h a n d l e ,  t h e  m in e  w as l o s t .  S i n c e  

t h a t  t i m e  b a i l i n g ,  b lo w in g  w a t e r  w i t h  a n  a i r  l i f t  a n d  p u m p in g  h a s  b e e n  c o n t i n u e d .  

T he w a t e r  a t  t h e  p r e s e n t  t i m e  s t a n d s  1 2 4  f t .  b e lo w  t h e  c o l l a r  o f  t h e  s h a f t .

s a t i s f a c t o r i l y  d u r i n g  t h e  y e a r  a n d  n o  c h a n g e  i n  e q u i p m e n t  w a s  n e c e s s a r y .

140 a c c i d e n t s  o f  c o n s e q u e n c e  o c c u r r e d  a n d  t h e r e  a r e  n o  c h a n g e s  c o n t e m p l a t e d  

f o r  t h e  c o m in g  y e a r .

MEADOW H P E

T h e  m e c h a n i c a l  e q u i p m e n t  a t  t h e  l le a d o w  M in e  w o r k e d  q u i t e  s a t i s 

f a c t o r i l y  d u r i n g  t h e  y e a r ,  w i t h o u t  a c c i d e n t s  o r  d e l a y s  o f  c o n s e q u e n c e .

A g a s o l i n e  t r a r r m in g  l o c o m i t i v e  w a s  p u r c h a s e d  f o r  t h i s  m in e  t o  

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

REPUBLIC IIP IE

T h e  R e p u b l i c  M in e  o p e r a t e d  w i t h o u t  s e r i o u s  t r o u b l e  d u r i n g  t h e  y e a r ,  

s h o r t a g e  o f  w a t e r  a t  t h e  P a t e r  P o w e r  P l a n t  n e c e s s i t a t e d  m a k in g  c o n s i d e r a b l e  

c o m p r e s s e d  a i r  b y  s t e a m .

A n e l e c t r i c  g e n e r a t o r  w as  c o n n e c t e d  u p  t o  t h e  i l o .  2  w h e e l  a t  t h e  

W a te r  P o w e r  P l a n t  a n d  t h i s  now  f u r n i s h e s  w h a t  e l e c t r i c i t y  i s  n e e d e d  a t  t h e  

m i n e .  T h i s  p u t  t h e  o l d  g e n e r a t o r  a n d  e n g i n e  o u t  o f  s e r v i c e  a t  E o .  5  E n g in e  

H o u s e ,  w h ic h  f o r m e r l y  g e n e r a t e d  c u r r e n t  f o r  t h i s  d i s t r i c t .  T h i s  e q u ip e m o n t

CROSBY H P E

T h e  m e c h a n i c a l  e q u i p m e n t  a t  t h e  C r o s b y  M in e  w o r k e d  q u i t e

IM PERIAL H P E

T h i3  m in e  w as i d l e  d u r i n g  t h e  e n t i r e  y e a r .

MECHANICAL DEPARTMENT



R E P U B L I C  lima ( C o n t ’ d )

w a s  o l d  a n d  v e r y  u n r e l i a b l e  a n d  e x t r a v a g a n t  o f  s t e a r a .  "7e f i n d  n o w  t h a t  b y  

g e n e r a t i n g  t h e  e l e c t r i c i t y  w i t h  t h i s  w a t e r  w h e e l  a n d  m a k in g  u p  t h e  d e f i c i e n c y  

i n  c o m p r e s s e d  a i r  w i t h  t h e  s t e a m  c o m p r e s s o r ,  w h ic h  i s  a  g o o d  m a c h i n e ,  c o n 

s i d e r a b l e  s a v i n g  i n  f u e l  i s  s h o w n .

A new  h o i s t  h a s  b e e n  b o u g h t  f o r  p9 S h a f t ,  w h ic h  w i l l  o p e r a t e  

e l e c t r i c a l l y .  U h e n  t h i s  i s  i n s t a l l e d  t h e  # 5  B o i l e r  P l a n t  w i l l  b e  s h u t  dow n 

c o m p l e t e l y .  C u r r e n t  t o  r u n  t h i s  e l e c t r i c  h o i s t  w i l l  h a v e  t o  com e f r o m  t h e  

I s h p e m i n g  d i s t r i c t .  T r a n s m i s s i o n  l i n o  w i l l  b e  b u i l t  d u r i n g  t h e  c o m in g  su m m er 

8 #  a s  t o  b e  r e a d y  t o  o p e r a t e  t h i s  h o i s t  w h en  o u r  n ew  w a t e r  p o w e r  i n s t a l l a t i o n  

i s  c o m p l e t e d ,  w h ic h  w i l l  g i v e  u s  s u f f i c i e n t  e l e c t r i c  p o w e r .

s p i e s  urns

A n ew  e l e c t r i c  d r i v e n  a i r  c o m p r e s s o r  w a s  i n s t a l l e d  a t  t h i s  m in e  

d u r i n g  t h e  y e a r ,  t a k i n g  t h e  p l a c e  o f  t h e  o l d  s t e a m  m a c h i n e .  T h e  s t e a m  

m a c h in e  w a s  n o t  f u r n i s h i n g  s u f f i c i e n t  a i r  a n d  i t  w a3  ^ e r y  e x t r a v a g a n t  o f  

s t e a m .  T h e  e l e c t r i c  m a c h in e  p r o v e s  f a r  m o r e  s a t i s f a c t o r y  a n d  m o r e  e c o n o m i c a l .

No c h a n g e s  a r e  c o n t e m p l a t e d  a t  t h i s  p r o p e r t y  d u r i n g  t h e  c o m in g  y e a r .

DEAD RITER-K cC LU R E PLAN?

T h e  w o rk  a t  t h e  dam  h a s  b e e n  c o n t i n u e d  t h r o u g h  t h e  w i n t e r .  T h e  

p l a c i n g  o f  c o n c r e t e  i n  t h e  w i n t e r  t i m e  p r o v e s  f a r  m o r e  e x p e n s i v e  t h a n  i n  t h e  

su m m e r , b u t  i n  o r d e r  t o  h a s t e n  t h e  w o r k  a n d  g e t  t h i s  p l a n t  i n  o p e r a t i o n  a t  t h e  

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

D e c e m b e r  3 1 s t  a b o u t  5 0 0 0  y d s .  o f  c o n c r e t e  a n d  s t o n e .

A s m a l l  f o r c e  o f  m en  h a v e  b e e n  a t  w o r k  a t  t h e  P o w e r  H o u s e  c o n t i n u o u s l y ,  

c l e a r i n g  o f f  t h e  s i t e  f o r  t h o  p o w e r  h o u s e ,  p u t t i n g  i n  f o u n d a t i o n s ,  b u i l d i n g  

r a i l r o a d  f r o m  t h e  L .  S .  & I .  H y . t o  t h e  p o w e r  h o u s e  a n d  o t h e r  p r e l i m i n a r y  

w o r k .

M a t e r i a l  f o r  t h e  j o b  h a s  b e g u n  t o  a r r i v e  a n d  g i v e s  p r o m i s e  o f  a l l  

b e i n g  f c e r e  a s  s o o n  a s  we w i l l  b e  r e a d y  f o r  i t .

MECHANICAL DEPARTMENT



ELEC TRIG AL DEPARTMENT

T h e  p a s t  y e a r  h a s  b e e n  o n e  o f  c o n t i n u e d  p r o g r e s s  u n d e r  d i f f i c u l t i e s .

Wo h a v e  r e a c h e d  c o n s i d e r a b l y  m o re  t h a n  o u r  • w a te r  p o w e r  c a p a c i t y  v in d e r  

n o r m a l  c o n d i t i o n s ,  a n d  b e c a u s e  o f  a n  u n u s u a l l y  d r y  s e a s o n  t h e r e  h a s  b e e n  

d i f f i c u l t y  i n  c a r r y i n g  t h e  l o a d  e v e n  w i t h  a l l  s t e a m  p l a n t s  w o r k i n g .

O u r s t e a m  p l a n t  c o s t s  h a v e  b e e n  v e r y  h i g h .  T h i s  w a s  o n  a c c o i m t  o f  

n e c e s s i t y  o f  f o r c i n g  t h e  b o i l e r s  a t  t i m e s  t o  c a r r y  t h e  l o a d ,  b u t  m o s t l y  o n  

a c c o u n t  o f  p o o r  c o a l .  T h e  c o a l  w a s  s o  p o o r  t h a t  a t  t i m e s  we w e r e  o n l y  a b l e  

t o  s e c u r e  5 0 ^  c a p a c i t y  o n  t h e  b o i l e r s ,  a n d  t h e n  a t  t h e  e ja p e n s e  o f  s e t t i n g s  

a n d  b r i c k i n g  g o i n g  t o  p i e c e s  d u e  t o  i n a b i l i t y  t o  k e e p  c l i n k e r s  o u t  a n d  t h e  

d r a f t  f r e e .

A n u m b e r  o f  e l e c t r i c a l  s t o r m s  o c c u r r e d  w h ic h  c a t i s e d  a  n o m i n a l  

d a m a g e  a n d  t e m p o r a r y  s h u t  dow n o f  G w in n  D i s t r i c t  f o r  o n e  d a y ,  b u t  i n  g e n e r a l  

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

O u r p l a n  f o r  r a i l w a y  c r o s s i n g s  h a s  n o t  b e e n  s a t i s f a c t o r y  o n  a c c o u n t  

o f  i n a b i l i t y  t o  s e c u r e  s u i t a b l e  s t r a i n  i n s u l a t o r s  a n d  i t  h a s  b e e n  n e c e s s a r y  

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

D u r i n g  t h e  l a t t e r  p a r t  o f  t h e  y e a r  so m e l o s s o s  w e r e  o b s e r v e d  d u e  t o  

lo w  p o w e r  f a c t o r .  I n  o r d e r  t o  c o r r e c t  t h i s  i t  i s  p r o b a b l e  we w i l l  f i n d  i t  

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

T h e  h i g h  t e n s i o n  e n t r a n c e  w in d o w s  i n  o l d  S u b s t a t i o n s  h a v e  b r o k e n  dow n  

a n d  b e e n  l a r g e l y  r e p l a c e d  b y  p o r c e l a i n  e n t r a n c e  t u b e s ,  w h ic h  a r e  m u c h  m o re  

r u g g e d  a n d  s a t i s f a c t o r y .

A t  t h e  M a a s  M in e  t h e  f e e d e r  s w i t c h e s  a n d  a r r a n g e m e n t  o f  S u b s t a t i o n  

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

c a p a c i t y  a t  t h i s  p o i n t .

A new  S u b s t a t i o n  o f  t h e  o v i td o o r  t y p e  w as i n s t a l l e d  n e a r  t h e  G w in n  

M in e .  T h i s  h a s  a  c a p a c i t y  o f  1 8 7 5  K .Y .A . ,  3 0 0 0 0  t o  2 3 0 0  v o l t s ,  w i t h  s t e e l  

a n d  w ood  s u p p o r t i n g  s t r u c t u r e  a n d  s h e e t  i r o n  s w i t c h  h o u s e  f o r  f e e d e r  s w i t c h e s  

a n d  m e t e r s .  T h i s  t a k e s  c a r e  o f  t h e  G w in n , F r a n c i s  a n d  G a r d n e r - M a c k in a w  M i n e s . 

' .V e s t in g h o u s e  t r a n s f o r m e r s  w e r e  u s e d  a n d  G e n e r a l  E l e c t r i c  s w i t c h e s  a n d  p r o t e c t i v e  

d e v i c e s .

MECHANICAI DEPARTMENT ~  [X 1



ELECTRICAL DEPARTMENT ( C o n t ’ d )

T h e  l i n e  c o n n e c t i n g  o u r  A u  T r a i n  P l a n t  w i t h  t h e  g e n e r a l  s y s t e m  w a s  

c o m p l e t e d  a n d  p u t  i n  s e r v i c e  i n  D e c e m b e r .  T h i s  i s  a  s i n g l e  c i r c u i t  o f  # 6  H .D . 

c o p p e r  w i r e  o n  3 0  f t .  p o l e s  s e t  3 8  p e r  m i l e ,  a n d  w i t h  s t r a n d e d  l / 4 "  s t e e l  g u a r d  w i r e  

o n  b a y o n e t s .  T h e  l e n g t h  o f  t h i s  l i n e  i s  3 0  m i l e s .  E q u ip m e n t  a t  A u  ^ r a i n  

e n d  c o n s i s t s  o f  tw o  g e n e r a t o r s  m a d e  b y  t h e  G e n e r a l  E l e c t r i c  C o m p a n y , 4 5 0  Z .V «A »
V.

e a c h ,  w i t h  d i r e c t  c o n n e c t e d  e x c i t e r s  a n d  c o n n e c t e d  t o  t h e  o l d  P e l t o n  w a t e r
i

w h e e l s  w h ic h  h a v e  b e e n  i n  s e r v i c e  s i n c e  t h e  p l a n t  w a s  f i r s t  b u i l t .  T h e  o l d  

4 0  c y c l e ,  1 3 ,0 0 0  v o l t ,  g e n e r a t o r s  w e r e  s o l d  t o  t h e  M u n i s i n g  P a p e r  C o m p a n y  a n d  

r e m o v e d  b y  th e m .  O ne t h r e e  p h a s e ,  1 2 5 0  K » V # A ., 3 0 , 0 0 0 / 2 3 0 0  v o l t  a i r  c o o l e d  

t r a n s f o r m e r ,  e l e c t r o l y t i c  l i g h t n i n g  a r r e s t e r s  a n d  a i r  s w i t c h e s  i n  c o n n e c t i o n  

t h e r e w i t h  w e re  s u p p l i e d  b y  t h e  G e n e r a l  E l e c t r i c  C o m p a n y . ,7 o o d en  s i i p p o r t i n g  

s t r u c t u r e  w as b u i l t  o n  t h e  g r o u n d .  T h e  A u T r a i n  l i n e  w a s  c o n n e c t e d  w i t h  o u r  

m a in  s y s t e m  t h r o u g h  a  3 0 ,0 0 0  v o l t  o i l  c i r c u i t  b r e a k e r  n e a r  t h e  G w in n  S u b s t a t i o n  

a n d  s o  a r r a n g e d  a s  t o  o p e r a t e  u n d e r  r e v e r s e  c u r r e n t  a n d  c l e a r  i n  c a s e  o f  

t r o u b l e .  R i g h t - o f - w a y  f o r  t h i s  l i n e  w as a c q u i r e d  f r o m  t h e  11. M . & S .  E .  R y .  

t h e  e n t i r e  d i s t a n c e .

T h e  o l d  # 2  l i n e  f r o m  A u  -‘■ ' r a i n  t o  M u n i s i n g  w i l l  b e  c o n v e r t e d  t o  

3 0 ,0 0 0  v o l t s  a n d  u s e d  t o  s u p p l y  p o w e r  t o  M u n i s i n g  d u r i n g  1 9 1 8 .

P l a n s  a r e  c o m p l e t e  a n d  m a t e r i a l  o r d e r e d  f o r  c o n n e c t i n g  R e p u b l i c  M in e  

w i t h  o u r  g o n o r a l  s y s t e m  d u r i n g  1 9 1 8 .  7e h a v e  i n s t a l l e d  a  1 5 0  K .Y .A . g e n e r a t o r  

a t  t h e  R e p u b l i c  T h t e r  P o w e r  P l a n t  a n d  t h i s  w i l l  b e  t i e d  i n  w h en  l i n e  i s  c o m p l e t e d .

A tw o  c i r c u i t  3 0 ,0 0 0  v o l t ,  3  p h a s e ,  p o l e  l i n e  w a s  b u i l t  f r o m  t h e  

M o r r i s  M in e  t o  t h e  B a r n e s - H e c k e r  M i n e ,  o n e  c i r c u i t  t o  s u p p l y  B a r n e s - H e c k e r  

M in e  a n d  t h e  o t h e r  t o  b e  c a r r i e d  t h r o u g h  t o  R e p u b l i c .  \

A l l  2 3 0 0  v o l t  l i i j e s  b e t w e e n  t h e  P r i n c e t o n  C e n t r a l  P o w e r  P l a n t  a n d  

t h e  G w in n  S u b s t a t i o n  w e re  t a k e n  d o w n  a n d  r e p l a c e d  b y  o n e  3 0 ,0 0 0  v o l t  c i r c u i t .

A t e m p o r a r y  2 3 0 0  v o l t  c i r c u i t  w a s  b u i l t  f r o m  t h e  D e a d  R i v e r  " H o i s t "

P l a n t  t o  t h e  n ew  M c C lu r e  P l a n t  dam  t o  f u r n i s h  p o w e r  f o r  u s e  d u r i n g  c o n s t r u c t i o n .

On a c c o u n t  o f  t h e  i m p o s s i b i l i t y  o f  s e c u r i n g  la m p s  f o r  t h e  p r e s e n t  

G w in n  s t r e e t  l i g h t i n g  i t  h a s  b e e n  n e c e s s a r y  t o  o r d e r  n e w  e q u i p m e n t  f o r  t h i s  

s e r v i c e ,  w h ic h  w i l l  b e  i n s t a l l e d  a s  s o o n  a s  r e c e i v e d .

9
m e c h a n ic a l  d e p a r t m e n t



EL:&TRI0AL DEPARTMENT (C c m t’ d )

T h e  u s e  o f  s y n c h r o n o u s  c o n v e r t e r s  f o r  u n d e r g r o u n d  h a u l a g e  s e r v i c e  

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

Im p r o v e m e n ts  a r e  n o w  u n d e r  w a y  t o  p r e v e n t  o v e r w in d s  o f  e l e c t r i c  

h o i s t s ,  b e i n g  a ! | l o g i c a l  d e v e l o p m e n t  o f  t h e  s a f e t y  d e v i c e s  w h ic h  w e h a v e  

h e r e t o f o r e  u s e d .

M o re  s a t i s f a c t o r y  s i g n a l  s y s t e m s  f o r  m in e s  a r e  now  u n d e r  d e v e l o p m e n t  

a n d  w i l l  b e  p e r f e c t e d  t h e  c o m in g  y e a r .

We f o u n d  i t  n e c e s s a r y  t o  r u n  s t e a m  p l a n t s  t h r o u g h o u t  t h e  ; / e a r  a s  t h e  

l o a d  i s  s o  l a r g e  t h a t  t h e  w a t e r  p o w e r  p l a n t s  w o u ld  n o t  c a r r y  t h e  p e a k s .

O u r a p p l i c a t i o n s  a r e  now  s o  n u m e r o u s  a n d  v a r i e d  t h a t  i t  w i l l  b e  

n e c e s s a r y  t o  i n t r o d u c e  a  m o r e  s y s t e m a t i c  m e th o d  o f  i n s p e c t i o n  a n d  t e s t i n g  

d u r i n g  t h e  c o m in g  y e a r .

T h e  n e w  a p p l i c a t i o n s  a n d  d e v e l o p m e n t s  h a v e  b e e n  m a d e  w i t h  o u r  ow n 

f o r c e  a n d  we b e l i e v e  i n  g e n e r a l  r e l i a b i l i t y  a n d  g o o d  e n g i n e e r i n g  t h a t  t h e  

p l a n t  a s  a  w h o le  w i l l  c o m p a r e  v e r y  f a v o r a b l y  w i t h  a n y  o f  s i m i l a r  s i z e  i n  

e x i s t e n c e ,  a n d  t h i s ,  we t h i n k ,  a t  a  c o s t  r e m a r k a b l y  l o w .

P l a t e  H o t  i s i r / S ? sh o w  G w in n  S u b s t a t i o n  a n d  s w i t c h  h o u s e  a n d  

P l a t e  DoS i s s  -t/SC sh o w  t e r m i n a l  s w i t c h  t o w e r  a t  ^ r i n c e t o n  C e n t r a l  P o w e r  P l a n t .

D u r i n g  t h e  y e a r  t h e  f o l l o w i n g  c h a n g e s  a n d  a d d i t i o n s  w e r e  m a d e  i n  

p o l e  l i n e s  a n d  c i r c u i t s ;

HE!V L IN ES BUILT POLE LUTE C IR C U IT T IR E

"H o 1 s t ”  P l a n t  t o  McC l i t r e  P l a n t - # 8 1 8 ,5 0 0 f t .  1 8 ,5 0 0 f t . 5 5 ,5 0 0

S a l i s b u r y  t o  A n g e l i n a  M in e - 1 ,5 0 0 1 ,5 0 0 4 ,5 0 0

M o r r i s  t o  B a r n e s - H e c k e r  M in e # 6 9 , 4 0 0 9 , 4 0 0 2 8 ,2 0 0

M aas C r u s h i n g  P l a n t - # 6 1 ,0 0 0 1 ,0 0 0 3 , 0 0 0

G w in n  t o  A u  ^ r a i n  P l a n t - # 6 1 6 0 ,0 0 0 1 6 0 ,0 0 0 4 8 0 ,0 0 0

C . P , P l a n t  t o  G w in n  S u b s t a t i o n - # 2 9 ,7 7 0 2 9 ,3 0 0

G w in n  S u b s t a t i o n  t o  G w in n  M in e - n / o 3 , 0 0 0 3 ,0 0 0 9 ,0 0 0

"  "  "  G w in n  C i t y - # 6 4 .4 0 0 1 3 .2 0 0
1 9 3 ,4 0 0 f t .  2 0 7 ,5 7 0 f t . 6 2 2 ,7 0 0

MECHANICAL DEPARTMENT ^  ,t k v *O o



ELECTRICAL DCPARTIISUT ( C o n t 'd )

LD IB3 TAKEN DO' /II 

C . - P .P l a n t  t o  G w in n  S u b s t a t i o n  -

II H it II II _

"  '* '* G w in n  C i t y

POLS L IE S  C IR C U IT  7/IRE

# 4 / 0 9 , 7 7 0 f t . 9 , 7 7 0 f t . 2 9 ,3 0 0  f t .

9 ,7 7 0 2 9 ,3 0 0

H 5 .8 0 0 1 7 .4 0 0
9 , 7 7 0 f t . 2 5 , 3 4 0 f t . 7 6 ,0 0 0  f t .

T o t a l  m i l e s  H ig h  T e n s i o n  3  p h a s e  l i n e

•i ii n ii ti n wire

'* n u m b e r  '• "  T o w e r s

"  m i l e s  3  p h a s e  P r i m a r y  L i n e

rt »t rt »t r» ;vir©

ii ii p r i m a r y  P o l e  L in o

68.

3 2 2

3 7 7

3 7

1 1 3

3 7

T h e  f o l l o w i n g  a l t e r n a t i n g  c u r r e n t  m o t o r s  a r c  i n s t a l l e d  a n d  

o p e r a t i n g  a s  n e e d e d :

CAR? R I7 S R  POTER HOUSE
A u i i l i a r i e s  -  2  -  1 5  HP pum p m o t o r s
W a te r  S u p p l y  Pum p

C L IF F S  SHAFT MINE 
3 h o p
H o . 8 C r u s h e r
E o .  5  C r u s h e r s  -  2  -  2 5  H P . m o t o r s
S c r e e n s
T o p  I 'ra m
L o w e r  T ram

U n d e r g r o u n d  H a u la g e  S e t  
H o i s t
U n d e r g r o u n d  P l u n g e r  Pum p

n C e n t r i f u g a l  Pum p

C o m p r e s s o r  
N o . 2  H o i s t
U n d e r g r o u n d  P l u n g e r  Pum p # 2  
L a b o r a t o r y  C r u s h e r  
C o a l  C r u s h e r

HARD CHS
M a c h in e  S h o p  
C a r p e n t e r  "

B l a c k s m i t h  S h o p  P u n c h

INSTALLED
TO JA N . 1 ,  I1T3TALLED TAKER OUT 

1 9 1 7  HT 1 9 1 7  IN 1 9 1 7 TOTALS

3 0  H P . 
1

3 1  H P .

2 5
1 2 5

5 0
15
5 0
20

100
5 0 0
1 8 0
2 5 0
1 7 5

5 0 0  H P . 
200  

5 
1 5

2 ,2 1 0

2 5

3
351-

HOLLIES MINE
A i r  C o m p r e s s o r

'* "  C o o l i n g  W a t e r  Pum p

S k i p  H o i s t  

C a g e  n

3 4 0
3

4 0 0
4 0 0

w*' r
$31

f w d .  H 4 3

MECHANICAL DEPARTI JENT



ELECTRICAL DEPARTMENT ( C o n t ' d J

INSTALLED
TO JA N . 1 ,  INSTALLED TAKES OUT

1 9 1 7  HI 1 9 1 7  H I 1 9 1 7  TOTALS

b r t . f w d .

HOLMES i m i S  b r t .  f w d .
U n d e r g r o u n d  H a u la g e  C o n v e r t e r  

M a c h in e  S h o p
T op  T ram  (P ro m  L lo y d  M in e )
b o .  8 C r u s h e r
b o .  6 C r u s h e r s  ( 2  m o t o r s )

S c r e e n s
L a b o r a t o r y  C r u s h e r  (P ro m  A u s t i n )

1 ,5 5 & £ - H P . 7 2 0  I IP .

1 , 1 4 3
1 2 5

2 5
100

8 0
10

3

LAKE METE
U n d e r g r o u n d  H a u la g e  S e t  2 1 5
S u r f a c e  D r a i n a g e  P u m p s -  2  -  3 0  HP m o t o r s  6 0

"  "  P im p  (P ro m  P r a n c i 3 ]  5 0
.» n tt 20

U n d e r g r o u n d  P l u n g e r  Pum p 7 5
"  C e n t r i f u g a l  P um p 1 2 5
'• V e n t i l a t i n g  P a n  ' 4 0

C r u s h e r  2 5

S u r f a c e  D r a i n a g e  Pum p ( o n  h a n d  1 9 1 6 )
C o a l  C r u s h e r

SALISBURY MUTE 
H o i s t
U n d e r g r o u n d  C e n t r i f u g a l  Pum p 

”  P l u n g e r  '*

C o m p r e s s o r
U n d e r g r o u n d  V e n t i l a t i n g  P a n  
C o m p r e s s o r  C o o l i n g  T 7 a te r  Pum p 
S u r f a c e  D r a i n a g e  Pum p

ATHENS MINE 
C a g e  H o i s t  
C o m p r e s s o r

** C o o l i n g  T f a t e r  Pum p
A u x i l i a r y  C o m p r e s s o r  ( f o r  h o i 3 t  b r a k e s )  

R o c k  H o i s t
U n d e r g r o u n d  V e n t i l a t i n g  P a n  
S i n k i n g  Pum p ( 1 0 0 0  f t .  s t a t i o n )

it it ( 2 4 0 0  "  "  )

S k ip  H o i s t  S e t  
n ** '» o i l  Pum p

S h o p

F o r w a r d ,

4 0 0
4 0 0
100
1 5 0

4 0 0
3 2 5

3
5

2 5

7b
3 5

8 5 0
1

5
1 5

3 0

5 0

10

2 , 8 5 8 ^  H P .

1 .4 9 3 1 -

6 3 0

1 .0 9 2 1 -

6 , 0 2 5 ^  H P . 1 ,1 8 0 1 -  H P .

1 . 7 1 1 ^  

7 , 2 0 4  H P .

iv
i: 'e b
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ELECTRICAL DEPARTMENT ( C o n t 'd )

MAAS MINE
b r t .  fw d .

( C i r c u l a t i n g  Pum p

INSTALLED 
TO JA N . 1 ,  

1 9 1 7
INSTALLED TAKER OUT
ht 1 9 1 7 m  1 9 1 7

6.023-5; HP 1,180 -̂ HP.

T u r b i n e  A u x i l i a r i e s  ( I n j e c t i o n  
( E x c i t e r

U n d e r g r o u n d  H a u la g e  S e t  
S h o p
U n d e r g r o u n d  C e n t r i f u g a l  Pum p 

"  H o i s t
"  P l u n g e r  Pum p

W in z e  P u n p  ( 4 t h  L e v e l )
T o p  T ram  ( t e m p o r a r y )

C o o l i n g  W a t e r  Pum p

S k i p  P i t  H o i s t  (P ro m  A n g e l i n a )
T o p  T ra m  -  2 - 5 0  H . P .  m o t o r s
In d tx c a d  D r a f t  P a n  ( f r o m  C e n t .  P o w e r  P l a n t )  
C o a l  C r u s h i n g  P l a n t

MAAS CRUSHING PLANT 
C r u s h e r  
P a n  C o n v e y o r  
B e l t  C o n v e y o r

4 0
2 5
3 3

2 1 5
10

3 5 0
5 0

3 2 0
1 5

50
5

1 5
100

4 0
1 5

100
5 0
5 0

HEGAUNEE MINE
U n d e r g r o u n d  H a u la g e  S e t  
" I l g n e r ”  H o i s t  S e t  ( o n  h a n d )

t» t» t*
* T o p  T ram  -  2 - 5 0  H P . m o t o r s

L a b o r a t o r y  C r u s h e r

A u x i l i a r y  C o m p r e s s o r  ( f o r  h o i s t  b r a k e s )  
U n d e r g r o u n d  P l u n g e r  P u m p s -  2 - 3 0 0  H P m o t o r s  

"  C e n t r i f u g a l  Pum p
n S u c t i o n  P u m p s  -  2 - 1 5  HP m o t o r s

C o m p r e s s o r  C o o l i n g  W a t e r  Pum p 
A i r  C o m p r e s s o r  

S h o p
U n d e r g r o u n d  Sum p Pum p 

"  H o i s t
C r u s h e r
U n d e r g r o im d  V e n t i l a t i n g  P a n  
T im b e r  H o i s t  -  N o . 2  S h a f t

2 1 5

100
5
3

6 0 0
3 5 0

3 0
5

3 2 5
1 5

5
3 5
2 5
1 5
2 5

3 5 0
4 5 0

SOUTH JACKSON CRUSHER PLANT 
H o i s t  
C o m p r e s s o r  
C r u s h e r

7 5

5 0
1 5 0

LLOYD MINE
S k i p  H o i s t  
C a g e  H o i s t  
T o p  T ramn ft

rt it

C r u s h e r

F o r w a r d ,

4 0 0
4 0 0
fcS
4 0

2 5

2 5

4 0

9 , 9 7 4 j - H P .  2 ,0 4 5 -1 - H P . ( 4 2 5 )

T " ' 4 *

TOTALS 

7 , 2 0 4  H P .

1 ,2 3 3

200

2 , 2 0 3

2 7 5

9 0 5

1 2 ,0 2 0  H P .
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ELECTRICAL DEPARTMENT (C o n t* d )

INSTALLED 
TO JA N . 1 ,  

1 9 1 7
INSTALLED TAKEN OUT 

IN  1 9 1 7  HT 1 9 1 7

b r t .  f w d , ,
MORRIS MINE 

S k i p  H o i s t  
C a g e  "

Shop
W a te r  S u p p ly  Pum p

It »• »» {
A i r  C o m p r e s s o r  ( I n g e r s o i m R a n d )
U n d e r g r o u n d  P l u n g e r  P u m p s -  2  -  3 5 0  HP
L a b o r a t o r y  C r u s h e r
T o p  T ram  -  2  -  2 5  HP m o t o r s
U n d e r g r o u n d  H a u la g e  S e t
A i r  C o m p r e s s o r  ( N o r d b e r g )

"  "  C o o l i n g  W h te r  Pum p
U n d e r g r o u n d  H o i s t  
W in s e  Pum p 
C e n t r i f u g a l  Pum p 

T r i p l e x  Pum p ( o n  h a n d  1 9 1 6 )

SECTION 6 SHAFT 
H o i s t

W a te r  S u p p l y  Pum p

AUSTIN MINE 
H o i s t  
T o p  T ram
L a b o r a t o r y  C r u s h e r  

FRANCIS MINE
U n d e r g r o u n d  V e n t i l a t i n g  F a n  
A i r  C o m p r e s s o r

U n d e r g r o tm d  C e n t r i f u g a l  Pum p 
S k i p  H o i s t
C o m p r e s s o r  C o o l i n g  W a t e r  Pum p 

S h o p
T o p  T ram  ( f r o m  S t e p h e n s o n )

GWINN MINE
S k i p  H o i s t  
C a g e  "
R o o k  C r u s h e r  ( s e n t  t o  M c C lu r e  P l a n t )  
U n d e r g r o u n d  C e n t r i f u g a l  Pum p 

** P l u n g e r  H

T o p  T ra m  -  O re  
U n d e r g r o tm d  H a u la g e  S e t  
R o c k  T ram
A u x i l i a r y  C o m p r e s s o r  ( f o r  h o i s t  b r a k e s )  

S h o p
9 t h  L e v e l  Pum p

GWINN CRUSH DIG PLANT 
N o . 7-g- C r u s h e r  

P a n  C o n v e y o r  
B e l t  "

-9 ,974-jJf H P . 2 , 0 4 5 1 - H P . ( 4 2 5 )

4 0 0
4 0 0

2 5
4 0
5 0

2 5 0
7 0 0

5
5 0

1 5 0
3 2 5

5

200
5 0

5 0
5 0

200
3

1 5 0
2 5

5

7
4 0 3
4 0 0

4 0 0
4 0 0

4 0 0
3 5 0

3 7
1 5 0
10

3
5

8 5

5 0
4 0

4 0 0
3
10
5 0

2 5

3 5

F o r w a r d , 1 5 ,7 4 7 .-^  HP 2 ,6 4 3 £ -  g p  { 4 5 0 )

V t  '  i  v.y j

TOTALS

1 2 ,0 2 0  H P .

2 ,7 5 0

2 0 3

1 8 0

1 ,2 7 3

1 , 7 9 0

1 7 5

1 8 3 9 1  H P .

MECHANICAL DEPARTMENT



ELECTRICAL DEPARTMENT ( C o n t 'd )

INSTALLED
TO JA N . 1 , INSTALLED TAKEN OUT

1 9 1 7 DT 1 9 1 7  IN  1 9 1 7 TOTALS

b r t .  f w d » . 1 5 , 7 4 7 ^  H P . 2 ,6 4 3 ^ -  H P . ( 4 5 0 ) 1 8 ,3 9 1  HP,
GARDNER H U E

H o i s t 4 0 0
S i n k i n g  Pum p 3 5

4 3 5
MACKINAW MINE

H o i s t 4 0 0
S i n k i n g  Pum p 3 5
C o m p r e s s o r 3 2 5

S h o p
S i n k i n g  Pum p ( f r o m  A t h e n s )

7 7 5

HtINCETOH MINE N O. 1
H # i s t 7 5

U n d e r g r o u n d  P l u n g e r  Pum p 5 0
"  C e n t r i f u g a l  Pum p 50

1 7 5

PRINCETON MINE N O . 2
H o i s t 2 0 0

T o p  T ra m 5 0
2 5 0

STEPHENSON MINE
U n d e r g r o u n d  P l u n g e r  Pum p 2 5 0

*  C e n t r i f u g a l  Pum p 2 7 5
T o p  T ram 5 0

It It 3 7
!♦ It 5 0

6 t h  L e v e l  C e n t r i f u g a l  Pum p 5 0
7 1 2

PRINCETON CENTRAL POWER PLANT
( C i r c u l a t i n g  Pum p ( t o  M a a s ) 4 0

T u r b i n e  A u x i l i a r i e s  ( H "  ( f r o m  G . S t o r e h o u s e )  5 0

( I n j e c t i o n  " 2 5
( E x c i t e r 3 3

U n d e r g r o u n d  H a u la g e  S e t 2 1 5
C o m p r e s s o r 6 2 5

3 o i l e r  R oom  F a n  
C o a l  C r u s h i n g  P l a n t

2 5
1 5

9 8 8

PRINCETON CENTRAL SHOP
S h o p  M o to r 2 5 2 5

DEAL RITER-McCLURE PLANT ( C o n s t r u c t i o n  W o rk )
A i r  C o m p r e s s o r 1 5 0

Pum p 1 0

C e n t r i f u g a l  P im p  ( f r o m  F r a n c i s ) 5 0

R o c k  C r u s h e r  ( "  G w liin ) 2 5
ft It 2 0

2 5 5

T o t a l s , 1 8 , 9 3 8  H P . 3 , 0 7 1  H P . ( 4 9 0 ) 2 2 , 0 0 6  HP,

MARQUETTE FURNACE
M o t o r - g e n e r a t o r  S e t  ( c o n n e c t e d  t o  s y s t e m ) 7 5 0

S a w m i l l  -  8  m o t o r s  ( "  "  "  ) ftftS 4 4 5
1 .1 9 5

GRAND TOTALS, 1 9 , 6 8 5  H P . 3 , 5 1 6  H P . 2 3 ,2 0 1  HP

MECHANICAL DEPARTMENT 1* -s »*.-•



i n s t a l l e d

ELECTRICAL DEPARTMENT ( C o n t ’ d )

T h e  f o l l o w i n g  m o t o r s  a r e  o n  h a n d  ( D e c .  3 1 s t ,  1 9 1 7 )  ,  b u t  a r e  n o t

GENERAL STOREHOUSE 
S p a r e

( f r o m  M c C lu r e  P l a n t )

HOLLIES MINE
U n d e r g r o u n d  P l u n g e r  Pum p 

ATHENS MINE
U n d e r g r o u n d  H a u l a g e  C o n v e r t e r  
T o p  T ra m
U n d e r g r o u n d  P l u n g e r  Pum p 

”  Sum p Pum p

NEGAUNEE MINE
F l y w h e e l  S e t
U n d e r g r o u n d  P l u n g e r  Pum p

FRANCIS MINE
C a g e  H o i s t
U n d e r g r o u n d  H a u l a g e  S e t
U n d e r g r o u n d  P l u n g e r  Purap
( L o a n e d  t o  M u n i s i n g  W o o d e n w a re  C o . )

GARDNER-MACKINAW MINES
U n d e r g r o u n d  C e n t r i f u g a l  Purap  

** P l u n g e r  "

W a t e r  S u p p l y  Pum p

STEPHENSON MINE
U n d e r g r o u n d  P l u n g e r  Pum p

T o t a l  o n  h a n d  1 2 / 3 1 / 1 7 ,

4 0 0  H P . 
5 0  
3 5  
2 5

J4

1 2 5
5 0

4 0 0
2

3 5 0
1 5

4 0 0
1 2 5
3 5 0
100

4 0 0

3 5 0
3

5 1 7 ^  H P . 

2 5 0

5 7 7

3 6 5

9 7 5

7 5 3

2 5 0
3 , 6 8 7 ^  H P .

T h e  f o l l o w i n g  m o t o r s  h a v e  b e e n  o r d e r e d ,  b u t  n o t  r e c e i v e d :

ANGEL IK E M INE 
H o i s t 2 5 0  H P .

C L IF F S  SHAFT MINE
E x h a u s t  F a n  f o r  C o a l  C r u s h i n g  P l a n t  

GENERAL STOREHOUSE
S p a r e  1 5 0

"  1 5
" 10
rt 5

1 8 0

F o r w a r d , 430-5- H P .

MECHANICAL DEPARTMENT



ELECTRICAL DEPARTMENT ( C o n t f d )

b r t .  f w d . ,  430?;- H P .

BARNES-HECEER MINE
S k ip  H o i s t 4 0 0  HP •
C a g e  " 4 0 0
U n d e r g r o u n d  H a u la g e  C o n v e r t e r 1 0 0

T o p  T ram 50
f» ft 5 0

W a te r  S u p p l y  Pum p 1 0

U n d e r g r o u n d  C e n t r i f u g a l  Pum p 3 5 0

"  P l u n g e r  Pum p 3 5 0
1 ,7 1 0  H P .

A T H E N S  M I N E

T o p  T ram 5 0

MAAS MINE
E x h a u s t  F a n  f o r  G o a l  C r u s h i n g  P l a n t a

AUSTIN M INE
H o i s t 2 0 0

GARDNER-MACKINAW MINES
T o p  T ram 2 5

ft ft 2 5

U n d e r g r o u n d  Pum p 1 0 0
ft ft 7 5
"  T r i p l e x  Pum p 7 5

3 0 0

PRINCETON CENTRAL POWER PLANT
E x h a u s t  F a n  f o r  C o a l  C r u s h i n g  P l a n t 2

STEPHENSON MINE
U n d e r g r o u n d  P l u n g e r  Pum p 5 0

V e r t i c a l  S h a f t  Pum p 1 5 0

U n d e r g r o u n d  P l u n g e r  Pum p 2 5 0  *

** C e n t r i f u g a l  Pum p 2 7 5  *
7 2 5

* T o  r e p l a c e  m o t o r s  l o s t  w h en  m in e  

w as  f l o o d e d  i n  D e c e m b e r

REPUBLIC MINE
H o i s t 4 0 0

tt 4 0 0

U n d e r g r o u n d  H a u l a g e 3 0
8 3 0

T o t a l  HP o r d e r e d , 4 ,2 4 6 -f r  HP

M o t o r s  c o n n e c t e d  D o c .  3 1 s t ,  1 9 1 7  ( i n c l u d i n g  F u r n a c e )  
”  o n  h a n d  "  "  w ( n o t  i n s t a l l e d )
** o r d e r e d  "  ”  ”  ( n o t  r e c e i v e d )

2 3 ,2 0 1  H P . 
3 ,6 8 7 -J -  
4 .24& S -

ORAND TOTAL, 3 1 ,1 3 5  H P .

MECHANICAL DEPARTMENT



AU TBAQI HYDRO-SLECgRIC PLAITT

SUMMARY OF 0PERATI01TS 1 9  1 7

M o n th
K . .7. H . 

S e n e r a t e d
T r a n s m i s s i o n  

H . 7 .  I I .  S o l d  L o s s e s

C o s t  p e r  I I . 7 , 

( I n c l . D e p r e c :

J a n u a r y 2 4 4 ,2 0 0 2 2 7 ,6 0 0 1 6 ,6 0 0  := 6 . 7 9 # $  .0 0 5 2 8 2 1

F e b r u a r y 1 3 7 ,3 0 0 1 2 2 ,2 0 0 1 5 ,1 0 0  t= 1 1 .0 0 .0 0 7 1 7 1 7

M a rc h 1 5 4 ,5 0 0 1 4 2 ,9 0 0 1 1 ,6 0 0 7 . 5 0 .0 0 6 5 9 6 4

A p r i l 4 6 7 ,7 0 0 4 1 9 ,1 0 0 4 8 ,6 0 0 1 0 .3 9 .0 0 4 2 3 5 1

il& y 5 3 5 ,1 0 0 4 8 0 ,4 0 0 5 4 ,7 0 0 1 0 .2 2 .0 0 4 0 6 8 9

J u n e 4 6 4 ,1 0 0 4 1 4 ,8 0 0 4 9 ,3 0 0 1 0 .6 2 .0 0 4 2 6 6 3

J u l y 2 3 5 ,9 0 0 2 1 1 ,5 0 0 2 4 ,4 0 0 1 0 . 3 4 .0 0 5 3 8 4 5

A p g u s t 0 0 0

S e p te m b e r 8 5 ,2 0 0 7 5 ,3 0 0 9 , 9 0 0 1 1 .6 1 .0 0 9 0 3 7 8

O c to b e r 2 5 1 ,6 0 0 2 3 7 ,4 0 0 1 4 ,2 0 0 5 . 6 4 .0 0 5 8 2 3 7

N o v e m b e r 2 0 6 ,3 0 0 2 1 2 ,7 0 0 0 .0 0 8 1 9 1 6

D e c e m b e r P l a n t  t a k e n  o v e r  b y  M i n in g D e p a r tm e n t
( 1 1  m o n th s ) 2 , 7 8 1 , 9 0 0 2 , 5 4 3 , 9 0 0 2 3 8 ,0 0 0 1 0 .9 ,3 $ .0 0 5 4 7 9 9

CAR? RIV ER HYDRO-ELECTRIC PLAITT 

SUMMARY OF OPERATIOU COI7DITICIT3 -  1 9  1 7

M o n th  J a n .  F e b .  M a rc h  A p r i l  M ay  J u n e  J u l y  A u g .  3 e p t .  O c t .  U o v . D e c .

P r e c i p i t a t i o n  0.74 0.84 2 . 2 6  1 . 6 3  1 . 1 6  3 . 3 5  2 . 8 5  3 . 5 7  3 . 2 2  4 . 1 0  0 . 5 8  1 .1 6

T o t a l  p r e c i p i t a t i o n  f o r  1 9 1 7  ( l 3 h p o m i n g )  -  2 5 . 4 6  i n c h o e .

A v e r a g e  "  a t  M a r q u e t t e  -  3 2 . 8

D r a i n a g e  a r e a  a b o v e  I n t a k e  D a n ,

C u b ic  f e e t  P r e c i p i t a t i o n  i n  1 9 1 7 ,

K . 17. H r s .  g e n e r a t e d  a t  C a r p  R i v e r  P l a n t  i n  1 9 1 7 ,  

C u b ic  f e e t  w a t e r  u t i l i z e d  ( 9 0  c u .  f t .  = 1  H7H)

"  "  n i n  S t o r a g e  B a s i n  J a n .  1 ,  1 9 1 7 ,

"  " "  r’ "  "  D e c .  3 1 ,  '*

"  '* s t o r e d  i n  1 9 1 6  a n d  u s e d  i n  1 9 1 7 ,

” "  "  w a s t e d  o v e r  I n t a k e  D a n  i n  1 9 1 7 ,

T o t a l  r u n - o f f  f o r  t h e  y e a r  1 9 1 7 ,

R u n - o f f  p e r  s q ,  m i l e  o f  d r a i n a g e  a r e a .

* ( 4 6  y e a r s  r e c o r d ]

6 6 .6 6  s q .  m i .  

3 , 9 4 3 , 0 0 0 , 0 0 0  

1 8 , 3 1 0 , 1 0 0  

1 , 6 4 7 , 9 0 0 , 0 0 0

3 3 7 .2 8 6 . 7 0 0  

1 5 5 ,7 2 7 ,0 0 0

1 8 1 .5 5 9 .7 0 0

2 0 . 6 9 2 . 0 0 0

1 , 4 8 7 , 0 3 2 , 3 0 0  c u .  f t .

2 2 . 3 2 2 . 0 0 0  "  "

DEPART^TT
■ h i
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ELECTRIC POTTER SYSTEM

SUMMARY OF gPERATIOHS - 1 9  1 7

TCELOTTATT HOURS GENERATED C o s t  P e r

U s e d  b y K . V7. H . TRANSMISSION K . .7. H .

M o n th C a r p D e a d  A u T r a i n M aas P r i n c e t o n TOTAL A u x i l i a r i e s S o l d L o s s e s ( T n c l .  D e p r . )

J a n . 1 . 5 9 0 ,2 0 0 5 6 7 ,6 7 5 5 2 ,2 5 0 4 4 0 ,0 5 0 2 , 6 5 0 , 1 7 5 4 8 ,9 2 5 2 , 2 8 9 , 0 2 9 1 2 , 0 $ #  ,0 0 6 0 5

F e b . 1 5 2 0  7 0 0 5 4 1  8 2 5 3 4  3 0 0 5 9 5  2 0 0 2 6 9 2  0 2 5 6 3  4 8 0 2  3 3 6  6 5 0 1 1 .1 .0 0 6 0 4

M a rc h 1 3 3 0  9 0 0 5 4 0  5 5 0 1 2 0  8 2 5 6 9 3  3 0 0 2  6 8 5  5 7 5 68 4 4 5 2 3 3 2  9 3 9 1 0 .8 5 .0 0 6 7 9

A p r i l 1 9 0 7  9 0 0 6 5 1  1 0 0 0 1 6 7  0 5 0 2  7 2 6  0 5 0 2 9  1 0 0 2  3 3 2  4 5 4 1 3 .5 1 .0 0 5 0 8

M ay 1 8 5 2  4 0 0 7 6 2  5 5 0 0 88  3 5 0 2  7 0 3  3 0 0 2 6  7 8 0 2  3 0 7  6 7 2 1 3 .7 8 .0 0 5 6 8
^  S

J u n e 1 9 1 7  8 0 0 7 4 8  4 7 5 0 6 5  3 5 0 2 7 3 1  6 2 5 2 6  1 4 0 2  4 0 7  9 8 4 1 1 .0 0 .0 0 5 4 9

i ' - j

J u l y 1 7 1 3  9 0 0 5 0 1  0 0 0 2 7 2  5 2 5 1 6 6  6 0 0 2 6 5 4  0 2 5 4 3  1 5 5 2  2 9 5  0 1 7 1 2 .0 9 .0 0 7 6 8

A u g . 1 3 4 0  3 0 0 5 2 4  0 3 5 4 7 4  1 0 0 2 6 9  1 0 0 2  6 0 7  5 3 5 68  9 7 5 2  2 1 7  5 6 0 1 2 .6 4 .0 0 9 4 9

S e p t . 1 3 0 1  5 0 0 5 2 7  0 4 0 3 8 1  5 0 0 3 4 9  5 0 0 2  5 5 9  5 4 0 7 3  1 1 0 2  1 7 2  5 7 4 1 2 .6 2 .0 1 0 3 2

O c t . 1 4 8 1  4 0 0 6 0 1  2 0 0 3 5 5  2 0 0 1 6 5  1 0 0 2  6 0 2  9 0 0 5 4  9 4 5 2  2 5 4  5 0 3 1 1 .5 1 .0 0 9 5 9

N o v . 1 2 9 2  4 0 0 5 3 7  1 0 0 3 9 6  0 0 0 4 1 8  0 0 0 2  6 4 3  5 0 0 8 1  1 1 0 2  3 1 4  7 1 4 9 .6 6 .0 1 2 1 0

D e c , 1 0 6 0  7 0 0 4 4 2  3 5 0
3 8 ,5 0 0

+ 9 2 6 2 4 3 8 0  6 0 0 3 5 5  3 0 0 2  3 7 0  0 7 4 8 0  7 2 5 2  0 3 1  0 3 5 1 1 .2 8 .0 1 3 6 6
a
$

18 ,3 1 0 , 1 0 0 6 , 9 4 4 ,9 0 0 1 3 1 ,1 2 4  2 ,, 4 6 7 ,3 0 0 3 , 7 7 2 , 9 0 0 3 1 , 6 2 6 , 3 2 4 6 6 4 ,8 9 0 2 7 ,2 9 2 ,1 3 1 1 1 .8 5 $ |  .0 0 8 0 8 1

N o t e : A u T r a i n  P l a n t  t a k e n  o v e r  b y  M i n in g  D e p a r tm e n t  D e c e m b e r  1 s t .
” d i s c o n t i n u e d  f u r n i s h i n g  c u r r e n t  t o  P a p e r  M i l l  o n  D e c e m b e r  8 t h .

3
O
M

§
w
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CCETPARATI7E TABLES

CUBIC
TONS TONS ORE FT/ a ir GALLONS
COAL & ROOK CU. FT, PER TON OF WATER

YEAR BURNED HOISTED AIR USED HOISTED PUMPED

CLIFFS SHAFT MINE

1904 6,287 169,651 191,,094,,862 1 ,127 372,,046,,285

1905 7 421 204 645 271 587 404 1 355 353 087 800

1906 9 204 272 735 451 440 636 1 794

1907 8 ,880 302 924 692 018 970 2 239 242 599 222

1908 7 991 228 886 541 729 740 2 367 240 000 000

1909 7 328 242 573 680 932 960 2 796 166 079 249

1910 8 895 252 793 904 379 312 3 577 156 948 550

1911 8 095 246 334 898 424 112 3 647 165 101 640

1912 8 047 276 211 810 020 228 2 932 218 555 480

1913 8 027 295 105 833 987 419 2 826 276 582 240

1914 7 496 316 986 1 054 320 348 3 326 281 392 090

1915 5 181 347 955 889 280 382 2 555 283 489 900

1916 5 226 388 090 878 041 710 2 262 398 818 855

1917 4 500 377 177 885 993 944 2 349 345 847 725

SALISBURY MINE

1904 3 ,5 4 0 159,878 216,,911,,720 1 ,358 77,,897,,201

1905 3 750 154 017 219 765 211 1 423 76 346 425

1906 3 909 152 034 219 345 241 1 461 77 100 543

1907 3 892 139 986 215 971 327 1 551 86 056 044

1908 3 606 116 724 218 591 828 1 895 66 957 839

1909 3 537 99 140 218 841 412 2 228 61 699 506

1910 3 308 113 574 162 828 098 1 433 63 430 079

1911 3 158 111 272 148 067 843 1 330 61 654 458

1912 2 788 118 635 154 493 210 1 301 55 855 799

1913 848 125 178 120 039 019 958 51 358 400

1914 583 97 318 94 530 000 971 56 786 400

1915 522 27 150 134 776 200 — 53 503 200

1916 496 100 803 273 558 000 2 ,713 126 831 364

1917 445 104 082 188 563 500 1 811 104 560 277



COM PARATIVE T A B L E S

TOUS TONS ORE
CU3IC 

FT. AIR GALLONS
COAL & ROCK CU. FT. PER TON OP HATER

BURNED HOISTED AIR USED HOISTED PUMPED

LAKE MIME

1900 8,,218 510,132 376,,482,,932 740

1901 9 117 472 730 393 632 563 840 62,,998,,188

1902 8 400 470 728 440 196 332 952 64 188 59®

1903 8 502 468 277 441 329 198 993 70 848 359

1904 6 983 281 399 355 084 057 1 ,368 78 662 195

1905 10 346 505 321 885 737 363 1 753 77 492 105

1906 11 072 559 877 784 511 853 1 247 80 626 208

1907 10 934 549 449 773 662 287 1 410 90 105 988

1908 9 222 357 628 575 642 546 1 671 76 896 881

1909 9 640 381 060 826 433 22? 2 245 81 268 184

1910 9 892 559 438 820 568 713 1 466 85 118 000

1911 7 558 309 519 583 930 820 1 886 93 643 210

1912 7 824 329 344 656 627 987 1 993 109 576 544

1913 8 059 473 848 962 459 463 2 031 95 007 553

1914 5 733 324 251 596 066 577 1 838 45 925 949

1915 6 019 359 185 586 965 354 1 634 96 375 565

1916 6 708 397 021 637 468 347 1 605 192 033 482

1917 7 181 497 272 782 431 925 1 573 134 142 986

HARE OKS J3 HEATING PLANT

1913 729

1914 810

1915 883

1916 922

1917 1,038

IIECHA1IICAL DEPARTMENT



COMPARATIVE TABLES

YEAR

1904

1905

1906

1907

1908

1909

1910

1911

1912

1913

1914

1915

1916

1917

1905

1906

1907

1908

1909

1910

1911

1912

1913

1914

1915

1916

1917

CUBIC
TOES TOES ORE FT, AIR CALLOUS
COAL & ROCK CU. FT. PER TOII OF WATER

BURIED HOISTED AIR USED HOISTED PUMPED

HBGAUHEE MDIE

8,122 166,781 2 3 3 ,721 ,669 1 ,401 4 7 5 ,0 5 6 ,5 1 2

7 386 245 422 211 667 755 861 345 967 009

10 465 258 354 235 730 810 921

11 216 315 069 250 046 615 795 707 070 097

10 294 300 007 210 799 982 696 638 488 540

9 088 316 072 263 322 702 911 623 789 512

7 913 364 111 361 923 373 993 610 209 058

7 805 368 352 599 630 043 1 627 634 100 040

8 003 298 308 825 468 516 2 767 696 210 397

7 647 368 956 741 224 169 2 008 789 153 091

5 269 337 792 613 144 000 1 798
(#2 Sh£.ft) 

395 877 353

1 703 404 020 363 242 060 933

1 223 526 237 474 099 050 900

1 414 548 083 455 525 250 831 78 0 ,0 0 0 ,0 0 0  ( S s t , )

MAAS HUE

4 ,066

4 170

5 861

6 671 

6 494

— 1 3 9 ,2 6 8 ,7 7 2  

260 733 698

— 3 1 1 ,792 ,458

29 ,690  

83 075 

141 510

337 084 264  

242 151 139 

231 101 590291 338 833 2 ,0 9 5

8 219

7 252 

6 502

8 903

196 052 541 169 843 

646 245 479 

355 459 673 

915 881 473

2 760 209 688 862

55 603 

287 784 3 182

6 819 213 423 720 319 949 —
(3  months} 
8 336 357

4 325 85 150 486 626 678 — 190 534 750

8 062 272 802 763 134 066 2 797 363 273 050

8 656 333 290 879 808 672 2 639 337 467 390

MECHANICAL DEPARTMENT



COMPARATIVE: TA3LK3
CUBIC

T0I13 TONS ore FT. AIR GALLONS
COAL & HOCK CU. FT. PER TON OF HATER

YEAR 3URN3D HOISTED AIR USED HOISTED PUMPED

AUSTIN H U E

1905 1,867 61,878 5 1 ,8 0 8 ,3 0 0 837

1906 — 165 445 56 931 414 374

1907 3 863 194 571 58 452 975 300

1908 2 0 4  789

1909 ------ 186 064 181 915 343 985

1910 — 69 500 33 411 030 480

1911 — 145 360 128 013 967 880

1912 — 121 191 153 118 878 1 ,2 6 3

1913 67 494

1914 (M ine i d l e  e n t i r e  y e a r )

1915 It It ft II

1916 23  897

1917 54 167

PRINCETON MINE

1909 3 ,1 0 4 143,620 1 8 1 ,9 1 5 ,3 5 2 1 ,2 6 5 1 4 4 ,5 4 0 ,0 0 0

1910 2 582 126 047 226 054 113 1 793 138 556 000

1911 570 100 150 171 032 509 1 707

1912 184 22 639 48 083 876 2 123 107 537 270

1913 467 74 297 — 108 366 555

1914 64 772 — 99 939 295

1915 87 2 833 94 629 250

1916 105 2 636 — 136 569 170

1917 101 734 109 949 035

M E C H A N IC A L  D E P A R T M E N T  5 6 6



COMPARATIVE TABLES
CUBIC

TONS TONS ORE PT. AIR GALLONS
GOAL & ROCK CU. PT. PER TON OP WATER

YEAR BURNED HOISTED AIR USED HOISTED PUMPED

STEPHENSON MINE

1909 2 ,396 140,683 18 1 ,9 1 5 ,3 4 7 1 ,313 1 9 1 ,3 4 2 ,3 7 6

1910 2 867 217 096 294 935 118 1 358 383 590 401

1911 4 182 239 991 384 041 898 1 600 625 253 183

1912 4 856 241 931 460 478 796 1 903 886 471 232

1913 3 420 283 146 — 1 ,0 2 8  287 849

1914 2 281 238 739 — 772 327 870

1915 2 220 230 575 m _| __ 763 683 450
+4 395

1916 1 658 327 395 -------------------------------------- - ----- 875 501 510

(11 months
1917 3 073 256 756 ------- 961 713 000

CP7IHH MINE

1909 2 ,022 — 6 0 ,6 3 8 ,4 5 2 —

1910 5 116 1 43 3AQ Q !>ri

1911 3 400 2 548 136 216 025 ---------

1912 (Mine id le  e n t ir e  year)

1913 1 583 14 378

1914 1 400 95 510 -------- 9 0 ,2 4 5 ,7 2 0

1915 807 151 474 — 131 676 720

1916 871 186 839 — 131 783 700

1917 976 191 080 — 148 022 900

PRINCETON PUMP DIG STATION

1909 598 13 7 ,0 3 7 ,4 8 0

1910 545 142 284 450

1911 497 153 854 205

1912 569 158 661 990

1913 633 172 438 180

1914 675 184 799 040

1915 794 202 554 240

1916 814 224 152 095

1917 986 275 717 100

MECHANICAL DEPARTMENT 5 6 t



CQMPARATITE TABLES

TONS
COAL

YEAR BURRED

1912

1913

1914

1915

1916

1917

TOIIS ORE 
& ROCK 
HOISTED

CU. ITT. 
AIR USED

CUBIC 
FT. AIR 
PER T01I 

HOISTED

1909 4 ,630

1910 6 101

1911 7 493

1912 4 104

1913 2 360

1914 5 900

1915 7 092

1916 5 322

1917 2 121

1909 1 ,735 119,410

1910 2 157 204 588

1911 1 493 80 976

1912 1 515 116 818

1913 3 305 207 728

1914
(10 mo.) 

2 151
(8 rao.) 
23 221

1915 250 —

1916 2 069 127 373

1917 2 504 300 142

1909 2 ,592 82 ,135

1910 3 665 137 527

1911 2 744 102 831

PRII1CETOH CENTRAL POTTER PLAUT
( o u t p u t )

6 0 o ,3 8 4 ,4 9 4

697 710 181

819 304 399

661 681 550

1 ,3 7 5  169 052 

1 051 739 302 

CROSBY MINE

IMPERIAL MUTE

(Mine id le  e n t ir e  year)

f t tl

»l ft

I t f t

f t ft

GALLOHS 
OP WATER 

PIMPED

M E C H A N IC A L  D E P A R T M E N T



C Q E P A R A T  I 7 E  T A 3 L E 3

YEAR

1914

1915

1916

1917

TONS
COAL

3URNED

303

443

T01IS ORE 
& ROCK 

HOISTED
CU. FT.

AIR USED

MORRIS-LLOYD MINE

CU3IC 
FT. AIR
PER TON 
HOISTED

CALLOUS 
OF WATER 
PUMPED

( In clu d es S e c . 6 S h a ft )

1911 88 ,792

1912 — 181 544

1913 726 209 667

1914 615 242 476
X

1915 533 298 816

1916 1 ,0 0 4 304 849

1917 886
m  m

1912 381 42 ,790

1913 483 1 940

1914 0 15 281

1915 0 56 026

1916 0 0

1917 0 46 994

6 5 5 ,119 ,000  

722 622 750

667 908 000 

SOUTH JACKSON LIME

2,701  

2 418

2 370

(Ho ore taken out)

GARDNER & MACKINAW MINES 

2 2 1 ,3 5 5 ,0 0 0

(Mine id le  e n t ir e  year)

29 ,235 3 2 3 ,5 9 5 ,0 0 0  

ATHENS MINE
(7 months]

1914 231 7 ,4 0 4 1 2 0 ,0 4 8 ,7 5 0 —

1915 385 21 245 242 196 750 —

1916 419 26 930 222 840 000 —

1917 277 23 988 211 612 500 —

REPUBLIC MINE
(8 months)

1914 5 ,834 106,663 --------

1915 7 353 244 697 1 ,7 1 1 ,3 3 3 ,0 0 0 6 ,993

1916 8 637 226 797 1 841 863 000 8 033

1917 8 755 196 996 1 582 113 000 8 031

3 6 3 ,8 8 9 ,0 5 7  

322 295 660 

320 074 400 

319 198 700

M E C H A N IC A L  DEPARTM ENT
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COMPARATIVE TABLES
CUBIC

TONS TONS CEE F T . A IR GALLONS
COAL & ROCK C U . F T . PER T01T OF WATER

YEAR BURNED HOISTED A IR  USED HOISTED PUMPED

1 9 1 5

1 9 1 6

1 9 1 7

6 0 3  

3 ,5 1 3  

1 2 2 3

IEA1TC IS  MUTE

1 5 ,6 5 6  

2 1  4 2 0 3 5 3 , 0 7 0 , 0 0 0 ------- 6 6 , 7 2 3 , 4 0 0

AHGELHIE M M E

1 9 1 6 — 5 ,7 7 2 6 , 1 2 8 , 1 1 2 1 ,0 6 0

1 9 1 7 — 3 8  3 1 0 2 3  2 5 7  4 1 7 6 0 7

1 9 1 6

1 9 1 7

7 2 9

7 3 9

3 2 ,9 5 1

9 0  2 2 5

HOLMES MINE

4 2 5 , 2 2 7 , 5 0 0 4 , 7 1 2

MEADOW MINE

1 9 1 6 3 ,2 4 1  

3  0 0 7

6 3 ,5 0 1  

1 0 2  5 1 91 9 1 7 4 0 ,6 5 8 , 0 4 0 3 9 6

1 9 1 6

1 9 1 7

1 ,6 4 4  

3  6 5 7

2 0 ,3 0 8  

8 0  2 0 4

S P IE S  MINE

1 8 6 ,7 0 1 ,6 8 0 2 ,3 2 7

F 07L 2R  MHIE

1 9 1 6
'

1 9 1 7

N o t e : -
C l i f f a  S h a f t  M in e  -  R e c e i v e d  a i r  f r o m  H o lm e s  M in e  i n  J a n . ,  F e b . ,  M a r .  

a n d  A p r i l .

L a k e  M in e

N e g a u n e e  M in e  

A u s t i n  M in e

-  F u r n i s h e d  a i r  t o  H a r d  O re  S h o p s ,  A n g e l i n a  M in e  a n d  
H o o s e  & P e r s o n .

-  R e c e i v e s  c o n s i d e r a b l e  a m o u n t o f  a i r  f r o m  M a a s  M in e .

-  H o i s t i n g  s t a r t e d  i n  A p r i l .

P r i n c e t o n  M in e  -  V e r y  l i t t l e  w o r k  d o n e .

MECHANICAL DEPARTMENT



COMPARATIVE TABLES ( C o n t 'd )

Note:

S t e p h e n s o n  M in e  

P r i n .  C . P .  P l a n t  

F r a n c i s  M in e  

H o lm e s  M in e

S p i e s  M in e

-  M in e  w a s  f l o o d e d  a n d  l o s t  i n  D e c e m b e r .

-  C o m p r e s s o r  c h a n g e d  t o  s t e a m  d r i v e  o n  J u l y  2 9 t h .

-  E l e c t r i c  h o i s t  s t a r t e d  i n  A x ig u s t .

-  F u r n i s h e d  a i r  t o  C l i f f s  S h a f t  M in e  i n  J a n . ,  F e b  
M a r c h  a n d  A p r i l .
E l e c t r i c  d r i v e n  s k i p  h o i s t  s t a r t e d  i n  M a r c h .

-  E l e c t r i c  d r i v e n  c o m p r e s s o r  s t a r t e d  i n  S e p te m b e r

-  -  0 -  -

GW'
5 i
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D I S T R I B U T I O N  O R  E T L E T C T R tC  R O W  D R  I N  / S I  7.

Q  M A C H I N E  SHOT’S,.

Q l  C R U S H E R  P L A N T S  

B S U R F A C E  T R A M S

R O W E R  P L A N T  A U X IL I A R I E S

M I S C E L L A N E O U S  S U R F A C E  L I G H T S

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

S A L E S  TO P I O N E E R  F U R N A C E  A N D  O T H E R S .

/9/b
L O S T  / N  T R A N S M I S S I O N .

H O I S  T S

A I R  C O M P R E S S O R S

R U M P S .
;91L
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INDEX TO PICTURES

C l i f f s  S h a f t  M in e
E l e c t r i c  F o i s t s

»• ft

C o a l  C r u a h i n g  P l a n t
»* i» if

C o n t r o l  P a n e l s  f o r  H o i s t s

Dead. R iw e r - M c C lu r e  P l a n t
F o rm  f o r  D r a f t  T u b e

t« ft »• ft

ft f t f t f t

F r a n c i s  M in e
S k i p  H o i s t
S w i t c h b o a r d s  & C o n t r o l  P a n e l s

P r i n c e t o n  C e n t r a l  P o w e r  P l a n t
T e r m i n a l  S w i t c h  T o w e r

rt it if

G w in n  S u b s t a t i o n
I n t e r i o r  o f  S w i t c h  H o u s e  

O u td o o r  S u b s t a t i o n  & S w i t c h  H o u s e

R e p u b l i c  W a t e r  P o w e r  P l a n t  
G e n e r a t o r

N e g a u n e e  M in e
T o p  T ram  W in d in g  E n g i n e

- - 0 -  -

P l a t e  H o .

1 4 5
1 4 6
1 4 7

1 4 8
1 4 9

1 5 0
1 5 1
1 5 2

1 5 3
1 5 4

1 5 5
1 5 6

1 5 7

1 5 8

1 5 9

1 6 0
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