
22* REPORT 05* THE GEOLOGIST FOR THE YEAR ENDING DECEMBER 31. 1951.

A» STAFF.

The staff of the Geological Department for the year 1931 is shown in Table I 

below* The only change in the personnel for the year is the transfer of Mr. Allen 

to the Engineering Department, which was effected September 1st* This change was 

made for the benefit of both Departments in a 3 much as all drilling at our Michigan 
properties was discontinued and Mr* Allen’s services could be used to greater ad­

vantage in the Engineering Department* It is anticipated that the transfer is 

temporary only:

TABLE I.

NAME. OCCUPATION.

DURATION OF EM­

PLOYMENT IN 1931*

DAYS LOST. 

SICKNESS . VACAT ION .

%  OF WORKING 

DAYS WORKED.

E*L*Derby,Jr., Chief Geologist Entire year 0 0 103*6^
A.H.Tillson, Assistant Geologist n ft 

9 1 0 89.5

Gustav Afuhs, Draftsman, ft ft 25 5/8 6 2/3 87.7

E* A. Allen, Assistant 8 months 0 1 0 94.5

# Represents 75 hours net overtime after cancelling 5 days vacation and \  day illness.

The year was divided into the factors shown in Table II below:

TABLE II*

(2104)

Total days of eight hours worked, ( 8 ) - 263 days

Sundays, - - - 5 2 ”

Full days resulting from Saturday afternoons, 12 "

Full Saturdays not worked, - - 28 ”

Holidays, - - -  - -  - -  - - 10 ”

Total, 365 days

Table III, below, shows the average number of men regularly employed on the 

staff of the Geological Department during the first five years:

TABLE III*

YEAR, AVERAGE NUMBER

________________ OF MEN*

1927 4.0

1928 4.0

1929 4.0

1930 4.0

1931 3.7
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B. DIVISION OF WORK AI?CNG THE MEMBERS OF THE DEPARTMENT.

The division of time actually consumed by the members of the Department is 

shown in Table IV below:

TABLE IV.

H O U R S  W O R K E D .

TOTAL
ITEMS. DERBY. TILLSON. AFUHS . ALLEN. DAYS

MINES:-

Athens, - - -  - -  - -  - 0 28 60 0 88
Bingham-North Star, - - - - - 261 16 248 0 525
Canisteo, - - - - - - - - 188 0 1 0 189
Cliffs-Shaft, - - - - - - - 41 733 201 516 1491

Corrigan, McKinney Mines, - - - - 0 7 2 0 0 27
Dean-Itasca, - - - - - - - 36 0 1 0 37

Drew, - - -  - -  - -  - 0 0 12 0 12
Gardner-Mackinaw, - - - - - - 0 1 0 2 12 0 114
Hill-Trumbull, _ _ _ _ _ _ 53 0 0 0 53
Holman-Brown, _ _ _ _ _ _ 231 0 25 0 256
Maa s , - - -  - -  - -  - 8 259 14 44 325
Morris-Lloyd, - - - - - - - 89 533 213 375 1 2 1 0
Neely Lease, - - - - - - - 0 0 1 0 0 1 0
Neg&unee, - - - - - - - 6 142 31 4 183

Sherwood, 9 0 0 0 9

Tilden, - - - - - - - 0 0 19 0 19

Virgil, - - - - - - - 1 0 1 0 156 0 257

MISCELLANEOUS ITEMS:-

Annual Report, - - - - - - 55 0 0 0 55

Appraisal of C.C.I.Co. Mineral Properties , 167 0 0 0 167

Appraisal of St.Paul Mine

(Corrigan McKinney), - 4 0 0 0 4

Assisting Engineering Department, - 0 4 41 148 193

Cliffs Power &  Light Company, - - - 0 14 0 0 14

Driving Engineering Department Truck, - 0 0 0 59 59

Federal Taxes (C.C.I.Co* Mines), 115 0 16 0 131

Federal Taxes (Rep.Steel Corp* Mines), 235 0 0 0 233

General Departmental, - - 339 36 194 2 11 780

General Research (Iron Ores), - - 133 0 0 0 133

Investigating Mineral Land Offers, 57 2 33 4 96

Investigating Outside Explorations, 2 0 0 4 3 27

Michigan Mineral Land Company, 24 0 . 502 0 526

Minnesota Research Company, - - 13 0 0 0 13

Munising Silica Sand Exploration, - 40 0 32 0 72

Total Hours Worked, 2223 1876 1845 1364 7308

E. L. Derby, Jr* I continued to have charge of the Geological Department 

as Chief Geologist. A  large part of my time, as formerly, was taken up with the 

general oversight and supervision of the work of the Department. This has in­

cluded, besides the usual routine office work, surface explorations at the Bingham, 

Canisteo and Holman—Brown properties on the Mesaba Range in Minnesota; the under­

ground drilling in the Cliffs-Shaft and Morris-Lloyd Mines; and the geological 

surveys in the Athens, Cliffs-Shaft, Gardner-Hackinaw, Maas, Morris-Lloyd, Neg- 

aunee and Virgil Mines*

GEOLOGICAL DEPARTMENT



In January, I was at our Hibbing office twice, once the first part of the 

month and again at the end of the month* Y/hile there I supervised and partici­

pated in the preparation of revised estimates of ore reserves and stripping at 

the Holman-Brown Mine, occasioned by structure drilling done during 1930; also 

a revised stripping estimate of the Canisteo and stripping amortization estimates 

on the Bingham, Canisteo, Holman-Brown and North Star properties* I spent two 

days in Chicago at a conference held between Messrs. S* L. Mather, V. P. Geffine, 

H* A* Raymond, S. R. Elliott and M, H. Barber, representing the Company, and 

Messrs. E. C. Congdon, Harvie Garver and T. Field, representing the Canisteo 

Mining Company, on Holman Mine estimates, both ore reserves and stripping* At 

Ishpeming I worked up a revised estimate of ore reserves as of March 1, 1913 on 

the Holman Mine for depletion purposes.

In February, I spent two days in Minneapolis with U p * Mclforris, of our Re­

search Department, observing jig tests being made at the University of Minnesota 

Experimental Station on rocky wash ores from the Hill-Trumbull and Holman-Brown 

Mines* I attended conferences in Chicago and Cleveland, at which I made revised 

appraised valuations of the Company’s entire mineral estate. I also spent one day 

at the Internal Revenue Department in Washington, D. C., in the interest of re­

vised depletion estimates covering the Holmes and Morris-Lloyd Mines. At Ish­

peming I did considerable work in preparation for my final report on the Munising 

Silica Sand proposition*

Early in March, I went to Hibbing and went over all of the work of the Re­

search Department with Mr* Mclforris, including the results of his tests made at 

the Experimental Station in Minneapolis in February. I then went to the Corrigan, 

McKinney office at Bessemer where I secured complete detailed information on the 

1930 operations of the mines of this company. Later in the month I went to our 

Cleveland office and made an appraisal of the iron ore properties of both the 

Corrigan, McKinney Company and the Republic Steel Corporation in conjunction with 

Mr. Geffine. At Ishpeming I continued to work up data for my report on the 

MLuaising Silica Sand proposition.

In April, I went to our Hibbing office and was met there by Mr. W. L. Remick, 

General Manager of the Hydrotator Company, and with him and Messrs. Moore and 

McMorris went over the final plans which we had worked up for installing two 

Hydrotator units in the Holman washing plant for an anticipated test on fine ores 

during the operating season of 1931. I spent several days at our Cleveland office 

going over the Form D Income Tax reports of the Republic Steel Corporation in 

conjunction with Messrs. Geffine and T. F. Veach, the latter of Mr. Belden’s 

office. We started to revise the valuation estimates for the various Republic 

mining properties. To carry on this work, I then went to Duluth to consult 

Messrs. F. J. Webb and E. W. R. Butcher of the Republic Company, going over 

various ore estimates of their properties and compiling additional data. At 

Ishpeming I completedtny general report on the Munising Silica Sand proposition 

and made reports on the lands of the Michigan Mineral Land Company that were 

being offered for sale at the spring tax sale for delinquent taxes.

In May, about one half my time was taken up with the work which Mr. Geffine 

and I did jointly in connection with the revaluation of the mines of the Republic 

Steel Corporation for Federal Income Tax purposes. In this connection, I spent 

a week at our Cleveland office and two days at the Republic Company’s office in 

Duluth. On my trip to Duluth, I also went to Hibbing and went over the work of 

the Research Department with Mr. Mclforris, including the preparations being made 

for the installation of the Hydrotator equipment at the Holman washing plant and 

the Bingham drilling which had been started in April. At Ishpeming I continued 

to spend some time reviewing the tax situation on the Michigan Mineral Land Com-

My t im e  n o t ta k e n  up w i t h  th e s e  d u t ie s  was s p en t c h i e f l y  a s  fo l lo w s :
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pany’s property, particularly in regard to the purchase of tax titles to protect 

their mineral interests. This included a consultation with Mr* R. S. Archibald, 

representing the Inland Steel Company, half owners of the Michigan Mineral Land 
Company.

In June, about a third of my time was spent in the revaluation work that I 

had been doing for the Republic Steel Corporation in connection with their Federal 

Income taxes. This necessitated a conference in Chicagc with Messrs. Geffine and 

Saddler and also three days at our Cleveland office. At the latter place, a con­

ference was held between Messrs. Geffine, Saddler, IVebb, Butcher and myself, after 

which we were in consultation with Mr. Gordon, Government Engineer. I spent two 

days at the Experimental Station of the University of Minnesota in Minneapolis 

with Mr. McMorris of our Research Department at a sintering test made on Dean Mine 

painty lean ore. Later I went to the Mesaba Range with headquarters at Hibbing, 

spending ten days there. I classified the drill samples of approximately 80 old 

drill holes on the Holman-Brown property which we had not had an opportunity to 

examine previously. This came to a head when we received advice that the engineers 

of the State Tax Commission would review the valuation of the Holman-Brown property 

together with the North Star during the summer. I also classified approximately 

20 old drill holes located on the East forty of the North Star property which we 

were requestedto do by the Great Northern engineers in connection with what they 

believed to be a body of mineable ore lying beneath the present approach tracks 

to the Holman-Brown pit and adjacent to the latter on the North. I went over with 

Mr. E. G. Sterling recent estimates that he had made on the Holman-Brown and North 

Star properties which were to be submitted to the engineers of the Tax Commission 

in their review of the valuation of these properties*

In July, I spent two weeks on the Mesaba Range with headquarters at our Hibb­

ing office, most of the time being consumed in supervising new estimates of ore 

possibilities on all of our Yfestern Mesaba properties. That is, the parcels com­

prising the Canisteo-Oliffs, Holman-Cliffs and Mesaba-Cliffs holdings. This work 

was done more especially in connection with I**. S. L. Mather's suggestion that a 

merger of these interests be consummated. Mr. Barber and I also went to Minnea­

polis where vie held a conference with Professors Lambert and Heilig, of the Univer­

sity of Minnesota, in connection with a review by the Minnesota State Tax Commission, 

and these engineers, of the Holman-Brown and North Star properties. At this confer­

ence we submitted our estimates of ore remaining in these properties, together with 

all supporting data. I joined with Mr. Barber in a report on the valuation of the 

St. Paul Mine of the Corrigan, McKinney Steel Company, particularly in reference to 

negotiations for the sale of the fee of this property to the Oliver Iron Mining 

Company. I spent two days in Iron County examining the surface of land offer 

N o *1331 in Section 13, 43-35, North of our Virgil Mine, and visiting and acquiring 

data on several outside explorations* These results were embodied in several re­

ports.

In August, I spent two weeks on the Mesaba Range, most of the time at the 

Hibbing office working up operating plans at the Ganisteo Mine covering a period 

of the next three years and reconciling this program with ore reserves on the 

various parvels constituting the mine which I had previously prepared. I also 

did the same thing for the Holman-Cliffs Mine for the period of one year, 1932.

I prepared a report covering the sintering test on the Dean Mine lean ore made 

at the Mines Experimental Station, University® of Minnesota, in June. During 

all of my visits to the Range, I qlassified jointly with a representative of the 

Great Northern samples from the current drilling at the Bingham Mine. I attended, 

in Duluth, an organization meeting foiming the Minnesota Research company and was 

elected a Director and Vice President of the company. This company is sponsored 

by most of the iron ore companies of the Lake Superior District and includes in 

its scope of activity the entire field of beneficiation of the leaner iron ores 

of the district. I went to Minneapolis and spent one day in conference with
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Messrs. Lambert and Heilig, Engineers for the Minnesota State Tax Cormission on 

their revaluation and estimates of reserves in the Holman-Brown and North Star 

properties. In Ishpeming I started to prepare a revised estimate of the ore re­

serves and ultimate possibilities for ore extension in the Morris-Lloyd Mine in 

connection with the negotiations then pending with the Inland Steel Company, an­

ticipating that they might purchase an interest in this property.

In September, I spent the latter half of the month at our Hibbing office.

Again, the major portion of my time on the Range was spent in supervising the 

work of preparing maps and cross-sections in connection with the revised tonnage 

reserve estimates of the West end properties in anticipation of a consolidation.

This entailed a large amount of work bringing our information up to date for an 

examination by the engineers of the other partners involved. I spent some time 

going over with Mr. McMorris the testing and other work being done by the Research 

Department. I attended a meeting in Duluth of the Board of Directors of the Minne­

sota Research Company. At Ishpeming I completed the new reserve estimate on the 

Morris-Lloyd Mine and prepared a similar estimate of the Virgil Mine. The latter 

was in connection with negotiations® with the Jones &  Laughlin Ore Company for an 

interest in the Virgil Mine. Mr. C. 0. Swanson, Geologist for the J. &  L. Company, 

spent one day at my office going over the geological maps and cross-sections, and 

my tonnage estimate. Mr. Stakel and I spent two days conducting Messrs. Wearne, 

Archibald and Satterley, representing the Inland Steel Company, through the prin­

ciple underground workings at the Morris-Lloyd Mine, and another two days going 

over with them the maps, cross-sections and tonnage estimates in connection with 

the anticipated purchase, by the Inland Company?*an interest in the Morris-Lloyd 

Mine •

In October, I made two trips to the Mesaba Range with headquarters at Hibbing, 

dividing my time between the continued supervision of the work being done on re­

serve estimates of the Minnesota Cliffs Companies in anticipation of the merger, 

and with Mr. McMorris in the preparation of a proposed flow sheet for a fine ore 

plant being designed at the Holman washing plant as a result of tests conducted 

there during the summer. Mr. McMorris and I spent one day at the Mines Experimental 

Station at Minneapolis, submitting our data to Messrs. Davis and Wade of the Ex­

perimental Station staff for their approval and advice. At Ishpeming I prepared 

a supplemental report on the estimated ore reserves in the Morris-Lloyd Mine in 

connection with the proposed partnership in this operation with the Inland Steel 

Company.

In November, I spent a week on the Mesaba Range with headquarters at Hibbing.

I went over, with Mr. McMorris, all of the data he had collected during the past 

season’s experimental work at the Holman plant and assisted him in preparing his 

report on the treatment of fine ores and made recommendations for the construction 

of a fine ore plant at each of our three washing plants, Hill-Trumbull, Holman and 

Canisteo. A  joint meeting was held at our Hibbing office, our own representatives, 

Messrs. Barber, E. G. Sterling and myself, meeting with officials from the other 

partnership companies involved in the anticipated merger of our Minnesota Cliffs 

Companies, he went over with them our estimates of developed and prospective ore 

reserves and the maps and cross-sections supporting these estimates; also, all of 

the main general features entering into a joint operation of these properties.

This conference consumed three days. I spent three days at our Cleveland office 

in connection with the revaluation, for depletion purposes, of the Morris-Lloyd 

Mine. Messrs. Geffine, Saddler and I conferre d with Mr. Gordon, of the income 

Tax Unit of the Federal Internal Revenue Department. While in Ishpeming I also 

spent considerable time working up additional data for this Morris—Lloyd revalua­

tion. I examined and prepared a memorandum on the Robinson report of oil and gas 

possibilities in the Upper Peninsula, which was sent to me for perusal by Mr. Bush, 

of the Land Department.

In December, I spent four days on the Mesaba Range, going over all of our 

exploration work, more particularly that being conducted at the Bingham and Cani­

steo properties. I classified all of the current Bingham IPS'- samples jointly with
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a representative of the Great Northern. I also worked up a plan for sampling, 

by structure drilling, several areas in our West end properties which must be 

included in our 1932 operating program with anything like a normal production,

I spent one day at Minneapolis ‘in attendance at the annual meeting of the Minne­

sota Section of the American Institute of Mining &  Metallurgical Engineers,

This -Was the fifth annual meeting of this group and by far the most interesting*

The morning was given over to a discussion of geologic theories covering the 

oxidation and concentration of the Lake Superior iron ores brought about by the 

new hot water theory advanced by Dr* John W« Gruner, Professor at the University 

of Minnesota, Dr, G, K, Leith, of the University of Wisconsin, supported the old 

cold water or weathering theory. In the afternoon two very interesting speakers 

covered the subject of the Gold Standard and its workings, one a professor who 

spoke on the theoretical aspects and the other a bank official who explained the 

practical side of the question. These meetings are particularly valuable in 

bringing together responsible representatives of the various iron companies of 

the Lake Superior District in a pleasant informal way and establishing personal 

relationships which go far toward ironing out many controversies that arise between 

companies from time to time in the operation of the various properties, I spent 

one day at Iron River, going over the maps, sections and other data of the old 

Riverton Mine, which has been offered to us.

A, H. Tillson, Mr. Tillson continued as Assistant Geologist throughout the 

year. He made regular underground geological surveys in the Cliffs-Shaft, Gardner- 

Mackinaw and Morris-Lloyd Mines and occasional surveys in the Athens, Maas and 

Negannee Mines. He posted all these surveys on the geological maps and cross-sec­

tions of the several properties. The new sub-levels opened up in a number of these 

properties necessitated making new geological tracings to cover this development 

work, Mr* Tillson checked over the plotting of all of our current drilling on 

both maps and drill sections and checked the plotting of all the drilling informa­

tion for our outside exploration files which came to the office during the year in 

the form of land offers, outside explorations, etc. He assisted Mr. ^fuhs in the 

preparation of a new set of geological cross-sections of the Morris-Lloyd Mine 

which I used in my revised depletion estimate on this property. He made several 

trips to the Gwinn District to assist the Engineering Department in locating pro­

perty corners on account of his familiarity with the District where he served a 

good many years as District Engineer. This work was more particularly in connec­

tion with the Cataract TTater Power project developed on the Escanaba River by the 

Cliffs Power &  Light Company.

Gustav Afuhs. Mr. Afuhs continued as our Draftsman throughout the year. His 

work, as heretofore, has, in part, consisted in preparing cross-sections of all 

current drilling done by, or for, the Company and of all the drill results that 

have been submitted to this office in the form of land offers, outside explora­

tions, etc.

In January, the eqrly part of the month was spent completing the posting of 

the previous year’s current extensions on the geological maps and crt>sssections 

of the Athens, Cliffs-Shaft, Holmes, Morris-Lloyd and Virgil Mines. The cross- 

sections of several of these properties are photographed for our annual report.

He spent several days on a new set of geological cross-sections of the Morris- 

Lloyd Mine, which I used in a revised estimate, for depletion purposes, of the 

ore reserves in this property as of March 1, 1913.

In March, he prepared several white print maps and drill sections of the 

Munising Silica Sand exploration for my report on this project. He also prepared 

white print maps of the Holmes Mine for m y  depletion estimate. He calculated 

the average analysis of the ore shown in drill hole No.10 at the Tobin Mine for 

use in my appraisal of the Corrigan, McKinney mineral properties.

In June, he spent a considerable time making up ideal cross-sections for 

all of our operating mines in Michigan to be used in connection #ith a display
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of typical ore and rock specimens from these mines being made up by Mr# Brewer 

for the Company’s Club Room. He started to make up several white prints of a 

new geological map of Iron County, showing the lands and mineral interests owned 

by the Michigan Mineral Land Company. This latter job is a large one and he spent 

practically all of his spare time the balance of the year preparing a number of 

these maps. These are to be used in a special report to be Blade by Mr. Archibald, 

representing the Inland Company, and myself in which we will classify all of the 

Michigan Mineral Land Company’s surface and mineral interests with the anticipa­

tion that some of the parcels on which taxes are now being paid will be abandoned 

as of comparatively small value not warranting the continued investment of taxes 

to hold title to them.

In September, a considerable amount of his time was consumed in preparing 

three sets of white print maps and cross-sections of the Morris-Lloyd Mine to 

accompany Biy estimate of September 1st in connection with the negotiations then 
pending with the Inland Steel Company for an interest in this property. He posted 

the current extensions on the geological maps and cross-sections of the Virgil Mine. 

This included the extension of the 6th level over on to the Sherwood property.
This Company is doing the work for the Republic Steel Corporation, who owns the 

lease on the Sherwood. He spent some time almost every month keeping the results 

of drilling at the Bingham property on the Mesaba Range posted on our regular drill 

sections. This consumes considerable time on account of the large amount of analy­

tical data in connection with this structure drilling.

In November, he prepared for me three sets of white prints of the main levels 

of the Morris-Lloyd Mine, showing on them the outlines of all the known ore areas 

which I used in my conferences with Mr. Gordon, Government Engineer, in our antici­

pated revaluation of this property for depletion purposes.

Much of his time during December was consumed in posting the geological cross- 

sections and drill sections of the Athens, Bingham, Cliffs-Shaft, Morris-Lloyd and 

Negaunee Mines to be used in the annual report. As mentioned above, all of his 

available time,after the first of June, not spent in regular routine work, or the 

things referred to in particular in these paragraphs, was taken up in the prepara­

tion of the white print geological maps of Iron County showing the lands and mineral 

interests owned by the Michigan Mineral Land Company. At various times during the 

year he also assisted Mr. Tillson in posting the current extensions on the geolo­

gical maps and cross-sections of our several mines. The rest of his time was spent 

on the routine work of the office.

E. A. Allen. Mr. Allen continued as an Assistant in the Department until 

September 1st when he was transferred to the Engineering Department because of the 

completion of all drilling operations at our Michigan properties and the absence 

of work in the Department for which he is equipped. At times, during the eight 

months of employment in the Geological Department, he assisted several of the 

engineers with their underground surveys. He also drove the Engineering Depart­

ment truck at various times. The major part of his time, however, was spent in 

collecting, sampling, labeling and filing diamond drill samples from the current 

explorations and making tests for the dip and bearing cf drill holes with the Maas 

Compass whenever this data was required.

Mr, Allen also classified and reported on the core and sludge samples from the 

current explorations and xaade all of the necessary thin sections of rocks for ex­

amination under the microscope. He made the regular monthly carbon reports and 

assisted Mr. Tillson in a number of his underground geological surveys. Usually, 

he joins with Mr. Kalm in making an annual inventory of the diamond drill equip­

ment but so little drilling was done during 1931 that this inventory was omitted.

He made several field examinations of outside explorations during the year, cover­

ing them with special reports.
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C. SURFACE GEOLOGICAL SURVEYS.

No detailed geological surveys were made during the year.

D. UNDERGROUND GEOLOGICAL SURT/EYS.

D-l. ATHENS MINE.

The Athens Mine worked five days, single shift, to March 1st, at which time 

the schedule was reduced to four days per week, continuing to June 8th. From 

this date to November 15th the schedule was three days a week, after which, for 

the balance of the year, only two days a week were worked. Geological surveys 

were made periodically by Mr. C. W* Allen, Engineer at the property. T/e have kept 

this information posted on both the geological maps and cross-sections.

A  horse of jasper was encountered just South of and in contact with the main 

East-West dike between the 4th and 6th levels, very similar to that found between 

the 6th and 8 th levels, referred to in my reports for 1928-1989-1930. The former 

may have some connection with the latter but so far development work on the 6th 
level has not demonstrated it.

The raises started in 1930 from the hanging wall drift on the South side of 

the fault dike on the 6th level are now up to the 4th level and are being connected 
preparatory to the opening up of this territory for mining. In developing the sub- 

levels above the 8 th level on the North side of the fault dike decomposed slate or 

dike stringers were encountered interbedded with the ore to such an extent that it 

is unmerchantable which seems to indicate that the footwall is coming in to cut 

out the ore and contract considerably its limits in this territory. A  mining limit 

has been established on the -470* sub-level, South of the fault dike to prevent 

under-cutting the ore developed by underground diamond drill hole No.11 drilled 

from the -480* sub-level.

The principle mining during the year was confined to stoping between the 4th 

and 6th levels and the 6th and 8 th levels.

D— 2. CLIFFS-SHAET MINE.

The Cliffs-Shaft Mine worked six days per week, single shift, to April first; 

then five days to May first; four days to June 4th; three days to November 12th 

and then two days per week for the balance of the year. Mr. Tillson has kept the 

Cliffs-Shaft geology up to date by making surveys each month coincident with those 

made by the engineers. He has also made surveys of small portions of the mine more 

frequently where extra detail was necessary. Both the geological maps and cross- 

sections were posted regularly.

The principle development in "A" Shaft continued to be in the main, or so- 

called, Bancroft vein on the North side of the mine. Part of this work was located 

on Lo.t 2 Section 3, or the Bancroft lease from the Oliver Company, and the balance 

along the Eastern extension of this ore body on Cleveland-Cliffs Iron Company land. 

Work was carried on from levels 1 to 10, inclusive, and on the 15th level*9but a 

large part of the ore came from the stopes on the 10th level. The work on the 15th 

level consisted of the continuation of a footwall drift started in 1930 to sat get 

under this Bancroft ore which is mined from the 10th level. Work also continued 

developing and stoping ore bodies in the ground between the old Cliffs-Shaft work­

ings and the Incline and No.3 Mines. The ore from this territory was obtained 

chiefly from the advancement of stopes on the 6th level.
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In MBW Shaft, drifting was started on the 6th level to the Northwest follow­
ing the North limb of the main fold. Later this area will be completely explored 

by drilling. Thus far the drift itself has been mainly in the softer hanging wall 

rock, both slate and quartzite, but a crosscut is now being driven North to the 

footwall, hoping that ore in commercial quantities will be encountered at the hang­

ing contact* This work constitutes an entirely new development in this section 

of the mine. Drifting was also started Westerly from the Southwest end of the 10th 

level to explore and develop the ore encountered many years ago in the old drill­

ing from surface in the of Section 9. Two hundred and fifty feet of drift had 

been driven up to the end of the year. In the Southwest ore body on the 13th 

level, the large stope raise, which I reported last year as having followed ore to 

a point above the 1 2th level, was stopped as the ore narrowed down to an unimportant 
seam. A  small raise, however, was carried up to the 10th level as a connection.

This seam continued in the raise for a part of the distance and then petered out. 

Drifting in the rock drift running Northeasterly on the 15th level toward the 

Section 3 ore body was resumed the end of March and continued for the balance of 

the year. The work had been discontinued in October 1930 in order to construct a 

concrete dam for the protection of the mine in case unusual amounts of water are 

encountered in this work.

D—5. GARDNER—MACKINAW MINE.

The Gardner-Hackinaw Mine worked five days a week, single shift, until May 8 ; 

then four days to June 1st; three days to November 15th and two days a week for 

the balance of the year. Mr. Tillson has made regular underground geological sur­

veys and has kept the geological maps and cross-sections posted regularly.

The underground inclined shaft, which was started from the 5th level in 1930, 

was extended to the 7th level, 250’ vertically below the 5th. Both the 6th and 
7th levels were opened up, the 6th half way between the 7th and most of the avail­
able lower sulphur ore was stoped out between the 6th and 5th levels. On the 6th 
level most of the ore Northwest of the shaft is too high in sulphur to be mined 

by itself and must be mixed with the ore located Southeast of the shaft which has 

a much lower sulphur content; also, the ore body Northwest of the shaft varies in 

width from 20*to 65’, whereas Southeast of the shaft the average width is not 

much over 10’. There is, howetrer, Northwest of the shaft, a zone along the hanging 

wall of variable width, from a seam to 2 0 ’ , that carries much less sulphur and also 
is lower in phosphorus. This is being mined, leaving in place the higher sulphur 

ore on the footwall. Because of the general high sulphur and phosphorus content 

of the ore Northwest of the shaft, its Northwest limit has not been reached on the 

6th level.

The 7th level, to the Southeast of the shaft, was quite completely develpped. 

The ore continued narrow but of the lower sulphur variety. To the Northwest of 

the shaft this lower sulphur continued for about 1 0 0 * and then gave way to ore 

very high in sulphur and also in phosphorus, except for the narrow irregular zone 

along the hanging similar to that mentioned on the 6th level. Development is only 

partially complete Northwest of the shaft since the ore that can be removed in 

this high sulphur area is limited by the amount that can be mixed in with the lower 

sulphur product mined elsewhere.

About the middle of the year, an incline winze was started in the ore body 

on a dip of 45° from the 7th level and about 200* Northwest of the incline shaft.

At the start the sulphur content was about 1$ and the phosphorus correspondingly 

high. At the end of the year this winze had reached a depth of 160’ on the in­

cline. The last 50* was a high grade Bessemer ore with the sulphur content less 

than .500$. This is very encouraging and the 8 th level will be opened from this 
winze 150* vertically below the 7th, and the incline shaft will be raised between 

these levels.
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D - 4 .  MAAS MINE

The Maas Mine operated five days per week, single shift, up to May 1st; four 

days to June 8 th; three days to November 16th and two days per week the balance of 
the year. Mining continued throughout the year in the territory between the 2nd 

and 3rd levels on the footwall side of the deposit. This part of the mine has been 

somewhat behind the balance of the operations and all possible speed has been made 

in its mining in order to catch up with the other operations.

The development work during the year in the new riser of ore, which was first 

encountered on the 4th level on the footwall side of the Race Course property in 

1929, demonstrated the ore to extend to a point at least 130’ above the 3rd level. 

Raises are being put up on the footwall side of the ore from the 405’ sub-level and 

the ore mined above this elevat ion by a room and pillar system. On the 405* sub 

the ore is triangular in shape, having a base East and Nest about 250* long and an 

altitude North and South of about 200*. This ore has also been fairly well outlined 

on the 3rd level. Here, however, it is nearly crescent shape with its long dimension, 

East and Nest, and about 380* with a maximum width of 80*.

On the 4th level, the No.3 crosscut East was extended Northwesterly for 8 0 ’ in 

ore. This will become the main haulage way through the ore body since the drift 

along the East boundary of the Race Course will soon crush due to the constant 

approaching of mining operations immediately above it.

Development work continued throughout the year on the new 5th main level.

The main North-South drift from the shaft through the footwall was completed and 

one crosscut was started to develop the ore body on the Race Course. It had en­

countered 15’ of good ore at the end of the year.

D-5. M0RRIS-LL0YD MINE.

The Morris-Lloyd Mine operated five days per week, single shift, to April 

30th; four days to June 8 th; three days to November 15th and two days per week 
the balance of the year. Mr. Tillson has made geological surveys regularly and 

has kept the geological maps and cross-sections posted to date.

Developing on the 8th level Morris, in the main deposit, continued for the 

first six months of the year. The footwall drift also was extended Westerly in 

slate across lease No.24, a total distance of 1500’. Four drill stations were cut 

at 200’ intervals in the first 600’ • Good ore was encountered in the breast of 

one of these stations. One crosscut was driven Southwesterly from the East-West 

drift in ore on the South side of No.9 lease for a distance of 300’ to the South 

boundary of this lease. The breast was in dike but developments in sub-levels 

above demonstrated that ore exists South of this dike. Ore was mined during the 

year in the main deposit on No.9 lease between the 7th and 8 th levels, both by 
top sLicing and sub— level stoping. On the 7th level two drifts were driven West 

in deposit "B", each about 300’ in length and 60’ apart, all in ore. This ore 

body had been located previously by underground diamond drill hole No.110* The 

ore has been followed up for a distance of about 140’ above the 7th in one raise 

and development work started at the top of this raise.

In Lloyd East territory, all of the known ore in the numerous fingers extend­

ing up from the main Section 6 ore body w a s  exhausted during the year. All work 

is now confined to the main Westerly pitching ore body and mainly to sub-level 

stoping between the 3rd and 4th levels. One sub-level stope is being developed 

above the 3rd level. Development in this ore body on the 6th level was confined 

to two horizontal diamond drill holes, Nos.107 and 108, drilled South from the 

main drift. Both holes crosscutted the ore from foot to hanging and with hole 

No.106, drilled the latter part of 1930, quite completely outlined the main ore 

body at this elevation. This 6th level drift was extended on a curve for a short
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distance and a raise is being put up to the 4th level.. The only work done during 

the year in the old Lloyd Mine was a crosscut which is^c&iven North from the 6th 
level drift, connecting the Morris and Lloyd East areas, to a point beneath the 

Lloyd shaft. Later this shaft will be raised from the 6 th to the 4th.

D—6 .  HEGAUNEE MINE.

The Negaunee Mine operated four days a week, single shift, to April 13th; 

three days to November 16th and two days a week the balance of the year. Mr* Till- 

son has made periodic geological surveys and has kept the geological maps and cross- 

sections posted to date. Ee was materially assisted in this work by Mr. Pellow, 

Engineer at the property.

The principle mining was conducted between the first sub below the 10th level 

and the first sub below the 11th. The work of developing the ore from this latter 

sub to the 1 2th level was continued throughout the year, and particularly in the 
vicinity of the Maas boundary. Several raises were put up into this territory 

from the 1 2th.

Additional raises were put up during the year from the East-VJest drift on the 

11th level between dikes 1 and 2 to further develop the ore in this territory. The 

drift East and 7/est between No.l dike and the footwall, which was started in 1930, 

was completed and two raises put up to develop the ore above it.

D -7 . TILDEN MINE.

The Tilden Mine worked intermittently during the shipping season dif 1931 and 

continued to produce an excellent grade of hard siliceous ore. The shipments from 

the West pit were 123,413 tons of standard grade siliceous and from the East pit 

13,597 tons of low phosphorus siliceous and 3,028 tons of standard siliceous.

All of the ore from the West pit was mined from the top bench, having been blasted 

late in 1930* The East pit was a new operation in 1931.

The East pit was opened by an approach from the West end. In drilling blast 

holes for this approach, gairoles^Jroj^them showed a low phosphorus siliceous ore 

in an area that or iginally^a§° waste3material. As the ground was opened up, the 

ore proved to be even better than the blast hole samples indicated. It is from 

this operation that the 13,597 tons of low phosphorus siliceous ore was shipped, 

as well as the 3,028 tons of standard grade material. After cleaning up this ore, 

the material in contact with i t , which was expected to be a good grade low phos­

phorus siliceous ore, was found to be badly mixed with dike and had to be wasted*

It is anticipated, however, that one more blast will remove the last of this mixed 

material and expose a full face of the low phosphorus siliceous ore developed by 

diamond drill hole No.18. Geological data was collected and mapped by lirl Allen, 

Engineer at the property.

D—8 .  VIRGIL MINE.

The Virgil Mine was operated six days per week, double shift, to May 25th; 

six days per week, single shift, to November 15th and four days per week, single 

shift, the balance of the year. I have made periodical geological surveys at 

this property during the year and the geological maps and cross-sections have been 

posted to date.

Stoping in the main ore body above the 6th level continued at a reduced scale. 

It was impeded considerably by the failure of portions of two main supporting 

pillars due to the swelling of slate seams interbedded with the ore on continued 

exposure to the air. It is likely that this caving will continue until finally 

stoping in the North portion of this main deposit above the 6th level will 3db 

have to be abandoned.
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The new development work during the year continued mainly to be the further 

opening up of the 8th level ore body between the 6th and 8 th levels. This ore now 
has been completely outlined on the -75*, -100’, -130’ and -150’ sub-levels. Stop­

ing has been carried on during the year from the -25*, -50', -75’ , -100’ and -130* 

subs. The high sulphur portions of this ore body are being left intact and occur 

principally on the foot side and in the Northeast end of the ore body.

Drifting from the Northwest side of the 6th level on to the Sherwood property, 
for the account of the Republic Steel Corporation, was commenced the latter part of 

July. The drift is being driven Southwesterly and will cross the Sherwood and be 

extended on to the Aronson property. It had progressed about 400’ on to the Sher­

wood from the Virgil boundary at the end of the year and a crosscut was being start­

ed to the South on the coordinate line 200* Best of the Virgil property at the end 

of the year. This crosscut will explore the ore on the South limb of the fold, 

which from surface drilling, extends above this elevation. Later on it is planned 

to crosscut North to the proposed shaft location and raise the shaft from this 

elevation.

E . OPTIONS iiND LEASES.

No new options to explore or leases were taken during the year.

F . EAPLOR.--TIONS AND COSTS.

Drilling explorations were carried 

and mines:

F—1 . FROM SURFACE.

DISTRICT.

Taconite

F -2 . FROM UNDERGROUND.

MINE.

Cliffs-Shaft

Morris-Lloyd

on during 1931 in the following districts

RANGE.

Mesaba

DISTRICT.

Ishpeming 

North Lake.

Table V, which follows, gives the footage drilled, the ore encountered and 

the cost per foot of drilling for both the surface and underground explorations.

It will be noted that the average cost of surface drilling was $3.33 per foot, 

excluding certain items which are not actual drilling expense but which are 

charged to explorations. By including these items, the average cost was $3.86 

per foot. The average cost of underground drilling in the same way was $2.51 

per fot and $3.07 per foot, respectively.

Table VI, also shown below, gives a comparative cost per foot of total drill­

ing for the past five years.

It will be noted that the total cost per foot of drilling, both including the 

several items of overhead expense and excluding the same, was the lowest for the 

past five years with one exception, 1928, which I think is a commendable record.

In 1928 we had some very cheap drilling in the Holmes and Virgil Hines; also the 

cost of drilling in the Cliffs-Shaft Mine that year was the lowest we had ever had.
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These were the determining factors in making 1928 a record year* In 1931 the 

cost at the Cliffs-Shaft Mine is a record low for all time, even including 1928. 

The 1928 costs were $ 2 .8 6  per foot, including the overhead, and §2*50 per foot, 

excluding the overhead, whereas in 1931 they were only $2.69 and $2*16 per foot, 

respectively* This factor, together with the reduction in^drilling price that 

I was able to secure from Mr* Schultze, who is doing the drilling on the Bingham 

lease, accounts for th e  low t o t a l  d r i l l in g  c o s ts :
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TABLE V.

SUMMARY OF DRILLING FOR 1931. 

STAND- CHURN DIAMOND TOTAL

- BgMRAJTflfl.___________
DESCRIPTION. 

_____SEC. T. R.
PIPING

____________ 2 2 * _
DRILLING DRILLING 

FT. FT.
DRILLING.

___E & ,. . .
FIRST CLASS 

ORE FT._____
SECOND CLASS 

CRE FT.
LEAN CRE 

FT.
TOTAL COST 

"A".
COST H a  FT. 

"A".
TOTAL COST 

"B".
COST TER FT, 

’•B".

SURFACE DRILLING.

Bingham Lease, 2 1 , 56 -  24, Minn. 1900 3157 234 5291 196 0 1548* .420.405.56 43.86 417.635.24 43. 33

T o ta l S u rface  D r i l l i n g 1900 3157 234 5291 196 0 1548 $20,405.56 $3.86 $17,635.24 $3,33

* This is  Crude Wash Ore, a l l  o f  whioh can b e  c o n c e n tra te d  to  High Grade Ore,*

UNDERGROUND DRILLING.

C l i f f s - S h a f t  Mine, 3 ,9  Sc 10 ,4 7 -2 7 , Mi oh. 1730 1730 239 80 41 .$ 4 ,647 .18 42.69 $ 3 ,738 .00 $2.16
M orris-L loyd  Mine, 6 .47 -27  * 1 .4 7 -2 8 . Micih. 1010 1010 348 54 92 3 .775 .43 3 .74 3 .152 .02 3.12

T o ta l Underground D r i l l i n g , 2740 2740 587 134 133 $ 8 ,422 .61 $3.07 $ 6 ,8 9 0 .0 2 $2.51

Grand T o ta l D r i l l i n g , 1900 3157 2974 8031 783 134 1681 $28 ,828.17 $3.59 $24,526.26 $3.05

NOTEi Cost "A" in o lu d e s  o f f i c e  expense , e n g in e e r in g , a n a l y s i s ,  l e g a l ,  p e rso n a l in ju r y ,  e to .
Cost "B" ex clu d es  " "  ” " "  "  * "  (to  oompsre w ith  c o n tra c t p r io e s ) .

The d r i l l i n g  on the Bingham Lease was done under o o n tra e t  by J .  3 . S c h u lts e  of Grand Rapids, Minn.

TAB 13 VI.

SUMMARY OF ROOTAGE DRILLED AND 003T PER FOOT OF DRILLING BOR PAST FITE YEARS.

YEAR. TOTAL FEET COST PER FOOT COST PER BOOT 
-----------------_________________ 2A^____________ "B".

1927 20,169 $3.88 $3.30
1928 4 ,770  3.00 2.63

1929 13,190 3.75 3. 36
1930 14,655 4,15 3.61
1931 8,031 3.59 3.05



*® had on hand, J a ^ a r y  1st, 1931, a total of 397*91 karats of diamond drill 

carbon which inventoriedA$48,933.20. He consumed, in 1931, a total of 17.01 karats 

in our drilling at a cost of $2377.14. We had on hand, December 31, 1931, a total 

of 380.90 karats which inventoried at $46,556.06.

F-4. DRILL SECTIONS.

Cross-sections showing a detailed report of the drilling on the Bingham lease, 

Mesaba Range, will be found in the Annual Report Book labeled: "The Cleveland- 

Cliffs Iron Company - Minnesota Districts, December 31, 1931". Cross-sections 

showing a detailed report of the drilling in the Cliffs-Shaft and Mbrris-Lloyd Mines 

will be found in the Annual Report Book labeled: "The Cleveland-Cliffs Iron Company - 

Ishpening, North Lake and Iron River Districts, December 31, 1931". These books 

are submitted as a part of the Annual Report of the Engineering and Geological 

Departments,

F - 3 .  DIAMOND DRILL CARBON.

G  - SURFACE EXPLORATIONS.

0-1. BINGHAM MINE LEASE, NV& OF SEg OF SECTION 21. 56-24, MINNESOTA.

Drilling was commenced the middle of April on the Bingham lease of the Holman- 

Cliffs Mine to check-drill the old explorating done many years ago by antiquated 

c h u m  drill methods,and to more completely outline the limits of the deposit of 

merchantable and wash ore which continues Southward from the Brown No.l parcel along 

the "West side of this property. The drilling is being done under contract by J . S. 

Schultze of Grand Rapids, Minnesota, using two churn drill rigs. The holes put 

down are of large diameter and called "structure holes" since the large size makes 

it possible to recover pieces of sample large enough #o determine accurately the 

structure of the formations, including the ore. The holes were all put down ver­

tically, using a 3" pipe.

Up to the end of the year, 24 holes had been completed and hole No.25, the 

last one which we plan to drill in the present program, was standpiping in surface 

at a depth of 6 8 * on December 31st. The holes have ranged from a depth of 120' 

to 294* and were laid out in more or less of a checker-board pattern but located 

on East-West cross-sections Ain the Wg- of the property. There is a relatively deep 

channel of good ore extending Southward along the fiest boundary of both the Brown 

No.l and Bingham parcels, A  total of 5291’ has been drilled, made up of 1900' of 

standpiping through surface, 3157* of churn drilling (with structure bitj and 234’ 

of diamond drilling.

7$e have made no revised estimate of the ore encountered by this drilling but 

will do so whew it is completed. Se have encountered 196' of merchantable, or 

direct shipping ore, and 1548' of washable ore which will make high grade concen­

trates. Our original estimate, based on the old drilling, showed a total of 

1,398,800 tons,made in September 1925 and comprising 532,000 tons of direct shipp­

ing ore and 866,800 tons of wash ore concentrates. Our present drilling has been 

quite satisfactory in that it has, we believe, shown up more tonnage than our 

first estimate, He believe also that the results indicate a smaller ratio of 

stripping per ton of shipping ore. Previously we had estimated 2,316,700 cu. yds. 

of surface stripping and 80,000 cu. yds. of paintrock stripping.

The principal variation between the old drilling and the present work is 

what might be expected from the inaccurate methods in sampling of a great deal of 

the churn drilling done on the West end of the Mesaba Range years ago. That is, 

that there is less direct shipping ore than indicated by the old drilling. In 

a number of cases we have found a high grade wash ore where the old drilling showed
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direct shipping ore. This was our experience, to even a greater degree, in our 

drilling during 1930 on the ffest forty of the North Star parcel, also of the 

Holman-Cliffs Mine. In other words, many of the samples in these wash ore areas 

were concentrated by the drill water in catching the samples by inaccurate methods 

at the time the old drilling was done.

H  - UNDERGROUND EXPLORATIONS.

H —1. CLIFFS-SIiMT MINE.

One diamond drill was operated continuously in the Cliffs-Shaft Mine from the 

beginning of the year to the middle of June. Drilling was then discontinued for 

the balance of the year due to depressed conditions in the iron ore market and the 

reduction of working time at the mine. Hole N o .418 was completed and four additional 

holes drilled, during this time, N o s .419 to 422, inclusive. The holes were all in 

rtA n Shaft and included a total of 1730’ of drilling. Of this total footage, 239* 

was first class ore, 80 f second class ore, and 41' lean ore, a very satisfactory 

result.

Hole No.418, drilled horizontally and due North from the North side of the 9th 

level "A" Shaft, was 562* deep at the beginning of the year and had encountered 

several runs of good ore. It was bottomed at a depth of 601’ in mixed hanging slate 

and ore material without any additional footage of clean ore. Hole N o .419 was 

drilled horizontally and S. 17° E. from the East end of the 9th level "A” Shaft to 

explore for an ore connection between the old Incline Mine and the main South vein 

of ore on this level, also to explore all of the formation to the greenstone foot­

wall on the Moro side of the mine. It encountered 20' of good ore from 34’ to 54* 

which probably represents an ore connection with the old Incline. Beyond this 

point, however, the hole was almost entirely in footwall dike with an occasional 

narrow band of hard ore jasper and finally tfas bottomed in siderite at a depth of 

438*. The siderite exhibited considerable folding and brecciation and, because of 

this, was partly oxidized. This structure indicates a fault zone at this point 

which may havea an important bearing on the allocation of ore in the vicinity.

Two holes, Nos.420 and 421, were next drilled horizontally from the Northwest 

end of the 10th level "A" Shaft. Hole No.420 was drilled due South to crosscut the 

downward extension of the Bancroft fault vein which carried ore on the two levels 

above* Except for an unimportant seam of high grade magnetite from 102* to 106’, 

the hole was practically all in footwall greenstone and finally bottomed in side­

rite at a depth of 300’. Hole No.421 was drilled due North to explore the North 

side of the Bancroft fault and the main Bancroft ore body which had been cut here 

and there at higher elevations but in what we believe to be a faulted position 

with respect to its anticipated position on this meridian. The hole passed North 

of the fault at 21*, where 4* of high grade ore was encountered. After passing 

through some hanging slate followed by slate mixed with seems of good ore, indi­

cating the hole was close to the contact between the slate and ore, the mein Ban­

croft ore body was encountered at a depth of 117’• From this point high grade 

ore was continuous for 163’, to a depth of 280’, averaging practically 62$ in 

iron. This ore is the richest ever found in the mine in any large quantity and 

is the largest footage, with one exception, that has ever been cut by a drill 

hole in this mine. The hole was bottomed in hanging wall slate and quartzite at 

a depth of 353’.

Hole N o .422 was drilled horizontally and due North from the North side of the 

15th level "A" Shaft tn explore ̂ for the downward continuation of the ore encount­

ered in hole N o .4*^1 and^Lay-out°Aa drift on the 15th from which raises may be put 

up to develop and mine this ore. Unfortunately, the hole, except for a few narrow 

seams of brecciated magnetite ore, encountered little else than footwall material, 

siderite and dike. Apparently the hole is very close to the contact between the
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iron formation and the footwall dike. The seams of magnetite ore, which probably 

are droppers into the footwall from above, may or may not connect with the main 

faulted Bancroft ore body encountered above.

H-2. MDRRIS-LLOYD HIKE.

One drill was operated continuously in the Morris-Lloyd Mine from the beginn­

ing of the year to the latter part of May. Drilling was then discontinued for the 

balance of the year on account of the depressed condition of the iron ore market 

and the reduction in working time at the mine. During this time, four holes were 

drilled, Nos.107 to 110, inclusive, aggregating 1010*. Of this footage, 348* was 

high grade ore, 54’ second class ore, and 92' lean ore, an excellent record.

Holes Nos.107 and 108 were urilled horizontally and due South from the East 

end of the 6th level in the Lloyd East property to continue outlining the foot and 

hanging limits of the main Section 6 ore body at this elevation, which had been 
cut in hole No.106 completed in December 1930. Hole No.106 was at the extreme East 

end of the leveVjNo.107 about 400* to the Best and No.108, 250* West of No.107.

Both of these holes cut the main ore body and located its foot and hanging on their 

respective meridians. The ore in No.107 extended from 65’ to 134* with an additional 

9* from 180* to 189*. The ore body was cut in No.108 from 30* to 110’, from 119* to 

164’ and from 170* to 180*. The results of this drilling exceeded somewhat our ex­

pectations in the size of the 6th level contour* of this ore body.

Hole No.109 was drilled horizontally and due South from the -110’ sub-level 

but located just above the 7th main level on No.9 lease in the Morris Mine. The 

object of this hole was to crosscut the iron formation on the hanging side of this 

sub-level and explore for the upward extension of ore just previously encountered 

and being developed below the 7th level. Except for a 2* seam of good ore, from 

123’ to 125*, the hole was all in rich soft ore jasper and was bottomed at a depth 

of 168*.

Hole No.110 was drilled horizontally and due South from the 7th level on 

lease No.9 in the Morris Mine to continue crosscutting and exploring the iron 

formation on the hanging side of the level for the upward continuation of ore 

discovered in drilling and being developed between the 7th and 8 th levels. The 

results in this hole were quite successful since good ore was cut from 189’ to 

260’, 280* to 320* and from 345* to 367*, where the hole was bottomed. Drilling 

was stopped in ore because of caving ground and the proximity of the bottom of 

the hole to development work being carried on and therefore did not warrant the 

expense of casing the hole to continue drilling.

I - EAPL0R-TIONS AND NEW DEVELOPMENTS BY  OTHER COMPANIES.

I-l. MARQUETTE RANGE.

The Inland Steel Company, who started to sink a shaft on their hard ore pros­

pect in Section 23, 47-28, South of Greenwood, in 1930 continued their sinking 

operations throughout the year. The property is called the Greenwood Mine. At 

the end of the year they had bottomed their shaft at a depth of approximately 

1150*. Shaft plats were cut at depths of 850’ and 1100’ , respectively. They are 

now drifting due South on the 1100* level and are now in approximately 100’ from 

the shaft. The shaft was all in hanging wall material, principally quartzite, 

and the drift on the 1 1 0 0 ’ level is still in quartzite, which is dipping approx­

imately 70°to the North.

During the first part of the year, the Oliver Iron Mining Company drilled a 

series of five holes along the hard ore contact just South of the East—West center
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line of Section 23, 48—31, iiest of Michigamme. These holes were inclined to the 

North, dipping from 50° to 70°, and were located on a line starting about 1000*

South of the East quarter corner and extending to a point approximately 300’ South 

of the 7/est quarter corner. The first hole was near the East line of the section 

and the last hole about 500* East of the fcest line. No commercial ore was encount­
ered.

Also, during the spring some Chicago interests unwatered the old Spurr Mine, 

just North of the Imperial. It was reported that they were to conduct some explora­

tions here but after a short time all activity stopped and I do not believe any ex­

ploring was actually undertaken.

1-2, MENOMINEE RANGE.

The Jones &  Laughlin Ore Company continued their active drilling campaign in 

the Iron River and Crystal Falls Districts throughout the year but were expecting 

to stop all work as the year closed because of business conditions. For more than 

half the year they employed six drills and were employing four drills as the year 

closed. Near Crystal Falls they drilled an area Northwest of the Great Western 

Mine. This comprises the SW 5  of the NT/^ of Section 21, 43-32, or the forty North 
of the old Lincoln Mine. Some good ore was encountered but so far they have not 

developed an ore body of commercial importance. Other drilling was done in the 

of the SE^ of Section 1, 42-33, South of the old Dunn Mine. The results were 

very disappointing. In the Iron River District, drilling was carried on Southeast 

of the Zimmerman Mine in 42-34; in the SYr̂  of Section 13, 43-35, the so-called 

Barnett option, and on the NW^- of the NW-^ of Section 24, 43-35, the forty just 

North of the Virgil. The results of all this work so far have been negative in 

that no commercial ore in quantities has been discovered. The work, however, has 

aided in their geological study of the District and undoubtedly when business con­

ditions improve, the J. Sc L. Company will continue a search for^new ore body in the 

Iron River-Crystal Falls District. J. &  L. also had a crew of six men actively 

engaged in magnetic survey work during a greater part of the summer North and Best 

of Crystal Falls. This work was done with the Hotchkiss Super-dip needle under 

the immediate direction of Mr. C. 0. Swanson, Professor of Geology at the Michigan 

College of Mining &  Metallurgy, Houghton, who is retained in a consulting capacity 

by J. &. L.

Pickands, Mather &  Company were also quite active in Iron County with one drill 

in a more or less wild-cat territory on the Northwest extension of the Negaunee 

formation, North and YYest of Crystal Falls. This formation has produced such ore 

bodies as the Amasa-Porter and Warner Mines; also, the new ore body found in Sec­

tion 26, 43-32 in 1930 by J. &  L. Pickands, Mather also has done some test pitting 

and exploration shaft work in the same locality. I have been unable to get any 

detailed information of this work to date, except that In a number of placesjwhere 

ore formation was expected,they were unable to find even unoxidized cherty iron 

formation and in no place did they encounter ore in commercial quantity.

The Oliver Iron Mining Company had two men from their Duluth office scouting 

over all of their mineral holdings in Iron and Dickinson Counties. This field 

examination covered some 28,000 acres and a rough magnetic survey was made in 

connection therewith. The object of this examination was to compile information, 

preparatory to allowing all that part of their acreage to be relinquished for taxes 

which this survey might show to have little or no value. This is, by the way, 

quite a decided step for the Oliver to take in comparison with their former p o lic y  
of hanging on to all of their lands, regardless of apparent value. I was told, 

authoritatively,that this is but a beginning of their activities in this respect 

and that the surveys will continue until all of the mineral lands held by the 

Oliver in the entire Lake Superior District are covered and so classified.

GEOLOGICAL DEPARTMENT



1 - 3 .  GOGEBIC RANGE

On the Gogebic Range the only event of importance that has oome to my atten­

tion the past year was the purchase, by the M. A, Hanna Company, of the fee of the 

Chicago Mine. This comprises the of NE^ of Section 8 , the NT?* of NW^ and the

mineral rights to the SYf4- of NT.1̂  of Section 9, all in T. 47 N. R. 45 W. The pur­

chase price was reported to be £35,000. This property was offered to us in Febru­

ary 1930, land offer No.1798; I examined the same in the spring of 1930 and report­

ed on it in my letter to Mr. Elliott of July 9, 1930, strongly recommending that 

the offer be accepted and the property purchased. The first price given was for 

£44,000 but I later got this reduced to £35,000, the price paid for it by the Hanna 

Company.

1-4. MINNESOTA RANGES,

I have no definite knowledge as to the actual descriptions of mineral lands 

involved in acquisitions by mining companies in the Minnesota Ranges. I do know, 

however, that a number of properties, particularly on the Mesaba Range, were op­

tioned or leased by the Oliver Company and a lesser number by Pickands, Mather and 

M. A. Hanna. The great scramble, however, for iron ore properties on Minnesota 

Ranges, which was in full swing in 1929, has just about spent itself.

J - EXAMINATION OF MINERAL LAND OFFERS.

Twenty mineral land offers were received and reported on during the past year 

as follows:

NUMBER. DESCRIPTION. REMARKS.

1847 Various in Cass and Crow Wing Counties, Minnesota^ 

1843 Delta County, Michigan, - - - - - -

1849 NEj &  SE-£ of of Sec.l, 46-29, Minnesota, -

1850 Various in Crow Wing County, Minnesota,

1851 Copper, nickel and chromium In Montana, -

1854 SS£, NI5j of SEt &  Sg- of SE^ of Sec.32, 138-26, Minn.,

1855 Various in Aitkin County, Minnesota, - - -

1857 Wk  of SE-4 &  E g  of STTj- of Sec.22, 47-29, Minnesota,
1858 Eg of S9i &  of SBj of Sec.2, 55-25, "

1859 Various in Sections 11 and 12, 58-19, "

1860 Various in 45-29 and 45-30, Michigan, - - -

1861 Various in Sections 14 and 15, 42-33 and various

in Section 14, 43-33, Michigan, -

1864 Copper, nickel and chromium in Montana,

1865 a^- of SEi of Section 24, 58-17, Minnesota,

1866 Vabasha County, Minnesota, - - -

1867 Ontario, Canada, - - - - -

1868 Nir of NSfj of Section 4, 47-28, Michigan, -

1869 N-g of 8%  &  SE«, of 3 %  of Sec.36, 43-34, Michigan,

1870 Various in Sections 2 and 11, 46-29, Minnesota,

1871 Various in 59-25 and 59-26, Minnesota,

Declined

Pending

Declined
tt

t t

ft

t t

It

Pending
n

Declined

Pending
tt

Declined.
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K]» .sAPENSE ST #

Tables VII and VIII, which follow* show a detailed statement of charges to 

geological expense for the year and a comparative statement of these charges for 

the last three years* They are self-explanatory:

TABLE VII.

3TATEMEMT 0* CHARGES 10 GEOLOGICAL EXPENSE FOR YEAR 1951.

Salaries* - $12*994*58

Travel and Entertainment, 2,244*77

Operating Automobiles, - 451,81

Supplies and Office Expense, 1,094*39

Unclassified, - ______119,86

Total, $16,905*41

TABLE VIII,

COMPARATIVE STATEMENT OF CHARGES TO GEOLOGICAL DEPARTMENT FOR LAST THREE YEARS*

Salaries, - - - - - -

Travel and Entertainment, - 

Operating Automobiles, - 

Supplies and Office Expense, 

Unclassified, ~

Total,

1931*

$12,994*58

2,244.77*

451.81

1,094*39

119*86

1950*

#15,495*00

100*33

852.90

1,537.74

295.00

1929*

$13,754.60

343.52

1,018*25

1,127.77

$16,905*41 $18,280*97 $16,244.14

* Previously all Travel and Entertainment expense charged against any particular 

mining operation was not included in this statement«

GEOLOGICAL DEPARTMENT



L» RESEARCH DEPARTMENT

The Research Department throughout the year 1931 continued to be under the 

immediate supervision of Mr. W. L* UeMorris, Jr. In addition to experimental 

work of a research nature which has been carried on, the Research Department 

has looked after the drilling on the Bingham property and the drilling and test 

pitting program at the Canisteo to prove jot up operating areas for the first 

year*s operations, and small exploration campaigns carried on in the Hill- 

Trumbull and Holman-Cliffs Mines.

A very extensive program of experimental research was carried out# Early 

in the year the Canisteo and Trumbull ores were tested at the Mines Experimental 

•station, University of Minnesota, at Minneapolis, in a Hancock jig. Additional 

tests were made of Dean Mine ore at the Station to determine the possibility of 

concentrating or sintering this ore. Brief reports covering this work were sub­

mitted. During November and December, additional jig tests were made on Cani­

steo and Brown No.l ores at the Experiment Station, and tests, using the Symons- 

Carve jig, were made on Canisteo, Brown No.l, Hill and Trumbull ores at the 

Link Belt plant in Chicago, where this latter jig is manufactured. None of the 

tests in November and December have, as yet, been correlated in a formal report. 

This will be done, however, as soon as the test is completed early in ihw 1932.

The Research Department also carried on, at the Holman-Cliffs plant, a test 

program, continuing throughout the operating season, to prove the desirability 

of retreating fine ore, thus increasing the recovery of this fine ore by more 

advance methods of concentration. In this work there were tested the Newton 

By-Pass, which is an auxiliary appliance to the Dorr bowl classifier; the Eydro- 

tator, which is a thickening device somewhat similar in application to the Dorr 

bowl; the Fahrenwald Sizer, idiich is used for classifying lean bowl classifier 

concentrates; and concentrating tables for retreating lean products from the 

Fahrenwald Sizer. In addition to these tests, a start was made on testing the 

possibility of the application of oil flotation to the recovery of fine iron 

oxide ore particles. A  complete report covering all the tests made at the 

Holman plant has been submitted by Mr. McMdrris with recommendations for the 

construction of a fine ore treatment plant at each of our three washing plants.

During the year the Research Department maintained a minimum organization 

of four men, including Mr. McMorris. This wa 3 augmented in June by an additional 
engineer and two additional helpers. From time to time during the operating 

season, one or two additional men were used to assist in the work. At the close 

of the year, the organization had been reduced to three engineers and three 

helpers.

The samples from all the explorations were delivered directly to the labora­

tory of the Research Department where they were classified and prepared for 

analysis at our Central Laboratory. Hand washed tests were made on all wash 

ores before classification. The Central Chemical Laboratory, which came into 

being during 1930, proved a very satisfactory arrangement, as well as economi­

cal in comparison with the previous arrangement of having analyses trade by 

Lerch Brothers, independent chemists. The Research Department, in all of their 

work, has kept abreast of the timesin adopting the latest approved methods for 

ell classes of work within its field of activity. I feel that the year 1931 

has been one of great accomplishment in this Department and that future de­

velopments and operations will definitely prove this, a  free hand was give:, 

and unstinted cooperation was had from all departments of our organizat ion.

GeolOgjtst
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11. ACCIDENTS 
AND

PERSONAL
INJURY

a* F a ta l A cc id en ts:

There were th ree  men a c c id e n ta l ly  k i l l e d  a t  the mines in  1931*
They occurred underground a t  the Maas* M orris-L loyd and C l i f f s  
Shaft mines* Two o f  them were c la s s i f i e d  preventab le  a c c id en ts  and 
one as a  trade risk*

There have been o n ly  two years s in ce  1898 when the ntsnber o f  
f a t a l i t i e s  were le s s *  For the year 1922 th ere  was one and there  
were two during 1925*

TW R lXtm  PF flTO ACCENTS 

F a ta l Accident No* 1*

August E ah aliin *  a timbeman* was f a t a l l y  in ju red  a t  the Maas 
Mine* 11:35 A* M* January 5th* 1931* He d ied  a t  the Ishpeming 
H osp ita l about 7:30 o*olock in  th e  even ing o f  the same day*

A two-compartment ra ise *  extend ing 170 f e e t  above the 3rd l e v e l ,  
had been com pleted in December* and i t  was decided  to  plank the d ir t  
compartment before p u ttin g  i t  in to  serv ice*  The tim ber foreman*
P eter  B essola* was in stru c ted  to have h is  crew plank the ra ise*  Be­
fore  p erm ittin g  h is  men to  e n te r  the d ir t  compartment, B esso la  f i r s t  
made an in sp e c tio n  to  a s c e r ta in  i f  i t  was in  s a fe  co n d itio n . He 
clim bed the ladder road to  the top o f  th e  r a is e  and found th a t t h is  
compartment was co m p lete ly  covered* There was double cr ib b in g  
d iv id in g  the two se c t io n s  of the r a ise *  The foreman found narrow open­
ings between these orib b in gs and made h is  in sp e ctio n  o f  the top and 
fo o t  o f the d ir t  compartment by peeping through them. On reach in g  
the bottom o f  the ladder road* he to ld  h is  men to  go ahead and put in  
the plank* as th e  r a is e  was s a fe  to  work in*

Three members o f  the timber crew s ta r te d  on the job* They f i r s t  
placed  two ladders in the d ir t  compartment and then hung a b lock  above 
th ese  ladders* to  p u ll  up the planks* W alter Warren and E a h a liin  
worked in  the r a is e  and San Tripp su p p lied  them w ith  plank* A fter  
com pleting th e  f i r s t  row o f  p lsn k s th e y  s ta r te d  on th e  n ex t layer*
About 11:30 Warren* hearin g  b la stin g *  asked E a h a liin  i f  th ey  should  
stop work and s ta r t  for  the sh aft*  but the l a t t e r  r e p lie d  th ey  had 
time to put in  one more plank* S h o rtly  a f t e r  t h is  con versa tion  some 
f in e  d ir t  came down the r a ise *  In a few seconds* a chunk o f  ore f e l l *  
s tr ik in g  E a h a liin  on the s id e  o f  the head. H is hard hat was broken 
but i t  d id  not a ffo rd  ample p r o te c t io n  to avoid a fractu red  s k u l l .  
Apparently the chunk o f ore was loosened by the b la s t in g  on th e  sub- 
le v e ls*  An in v e s t ig a t io n  la t e r  showed th a t the covering  a t the top o f  
the d ir t  was not s u f f i c ie n t  to  prevent sm all chunks o f  ore from f a l l ­
ing in to  the ra ise*

E a h a liin  was a F inn , 56 years o f  age* and i s  survived  by a widow 
and seven  ch ild ren *  the youngest o f  whom is  s ix te e n  years old* The 
Coroner’ s Jury v e r d ic t  was: “Death was the r e s u lt  o f a f a l l in g  chunk 
o f  iron  ore and th at the seme was an unavoidable a c c id e n t•"
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a* F a ta l A ccidents (continued)

F ata l A ccident No* 2 ,

Joseph Bussona, a m iner, was injured  in a b la s t in g  a cc id en t  
at the Morris Mine a t  10s 30 P. M., January 2 7 th , 1931, which re ­
su lte d  in  h is  death a t the Ishpemlng H o sp ita l on February 1 s t .

Bussona and p artn er, H eltzy  O e s t i ,  were m iners wording SO fe e t  
above the 7th  le v e l*  They had f in is h e d  a s u b - le v e l  and had s ta r te d  
a new su b , w ith  four s e t s  o f  tim ber p laced  over the r a is e .  They 
then s ta r te d  to d r if t  over the ladder road s id e  o f  the r a is e  in  
order to  make room fo r  th e ir  soraper h o is t*  On the n igh t o f  the 
a c c id e n t , th e y  d r i l l e d  17 h o le s  in  the b r e a s t ,  a  few f e e t  o f f  the  
top o f  th e  ladder road , and at lOtSO o 'c lo c k  th e y  were ready to 
b la s t  th ese  h o le s .  One o f  the h o le s ,  lo ca ted  in  the upper l e f t  
hand corner o f  the b r e a s t , was qu ite  w e t , as w ater came through  
there from the su b -le v e l above th at had been mined and caved* The 
oth er  h o le s  were dry* Bussona, being an old  m iner, took  the lead*
He s ta r te d  t o  l ig h t  the f u s e s ,  t e l l i n g  O esti to  stand by w ith  h is  
l i g h t .  A fter  l ig h t in g  16 f u s e s ,  Bussona had trou b le  in  l ig h t in g  
the one th a t was wet* He took out h is  k n ife  and cut o f f  a few  
inches o f  the f u s e ,  a t  which tim e O esti s a id , "I th in k  we should  
g e t ou t; we have been here too long,** O esti clim bed down the ladder  
but h eld  up h is  l ig h t  fo r  h is  partner to see  in c a se  h is  l ig h t  went 
out* Bussona r e p lie d  to  the e f f e c t  that th ey  had p le n ty  o f  time 
and that he was going to  l ig h t  the l a s t  fuse* While he was doing  
i t ,  one o f  the h o le s  exploded* O esti stepp ed  down under a s o l la r ,  
near the top  o f  the r a i s e ,  where he remained in  darkness v fcile  'die 
other h o le s  exploded* He then clim bed down to the main l e v e l ,  
where he found Bussona ly in g  on th e  track* The la t t e r  was 
con sc iou s and able to  ta lk *  I t  was thought at f i r s t  th a t he nould  
recover but h is  death cam a as the r e s u lt  o f  in te r n a l in ju r ies*

Bussona was an I t a l ia n ,  42 years o f  a g e , and i s  surv ived  by  
a widow and f iv e  ch ildren*  An Inquest was not con sid ered  n ecessa ry  
by the Coroner.

F atal Accident No. 3 .

Jacob P ih la ja ,  a m iner, was in s ta n t ly  k i l l e d  about 3:00 P* M* ,
Ju ly  8 th , 1931, a t  the C l i f f s  Shaft M ine, due to  an e x p lo s io n  o f  
powder that was l e f t  in  the bottom o f  a d r i l l  h o le  from a previous  
b last*

This man and two trammers were d r iv in g  a rook d r i f t  on the 11th  
le v e l  o f  "A" sh a ft  when the accident occurred. On J u ly  6t h ,  a  cut 
was b la s te d  and the next day the two trammers muckBd the d ir t  and 
the miner helped them in  th e  m orning, a f te r  which he r igged  up h is  
machine and s ta r te d  to d r i l l .  During the morning o f  the 8t h ,  p ih la ja  
f in ish e d  a l l  the h o le s  except the three bottom s. He had s ta r te d  to  
d r i l l  the c e n te r  bottom h o le  when h is  f i r s t  d r i l l  stru ck  some concealed  
powder.
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a. F ata l A ccidents (continued)

F a ta l Accident No. 3 . (continued)

The ex p lo sio n  threw back severa l chunks o f  rook, one of which stru ck  
h is  head, causin g  in sta n t death .

When m ucking, th e  tranmers found se v e r a l p ie c e s  o f powder in  
the d ir t  p i l e ,  w hich th ey  handed over to the m iner. The three men 
then kept a c lo s e  in sp e c tio n  fo r  a m issed hole  hut found no evidence  
to  in d ica te  th a t  th ere  was one. Between the tim e o f  the b la s t  on 
J u ly  6th  and the time o f the a c c id e n t , ten  men had in sp ected  the 
p la c e . These men were the miner and two trammers who were working 
th e r e , the mine su p er in ten d en t, the County Mine In sp ecto r , Captains 
John Olds and W illiam  N a u lt, Foreman John Bredeson, S h if t  Boss Matt 
Renowden and m y se lf. P ih la ja  was then d r i l l in g  h is  f i r s t  bottom  
h ole  and we had no idea as we l e f t  th a t th ere  was powder hidden in 
the bottom o f  an o ld  h o le .

The concealment o f th e  powder was due to the fa c t  th at the 
bottom h o le 8 were d r i l l e d  at an in c lin e d  angle from th e  h o r iz o n ta l,  
so th a t the f lo o r  o f the d r i f t  would be e a s ie r  fo r  p la c in g  track  t i e s .  
When the b la s t  was f ir e d  on the 6th  o f  the month, the r i g i t  bottom  
h o le  probably sh a ttered  the upper part of the c e n te r  h o le . The 
s t ic k  o f  powder th a t c a rr ied  the cap exploded because the tranmers 
claim ed that a l l  the h o le s  were counted when the b la s t  was made.
Two s t ic k s  were thrown to  the l e f t  s id e  o f  the d r i f t  and one s t ic k  
was l e f t  in ta c t  a t  th e  bottom o f  the h o le ,  s l i g h t ly  below the l e v e l  
o f  the d r i f t .  The ground i s  v ery  hard and the f lo o r  o f  the d r i f t  
was covered w ith  w ater. The h o le s  broke ir r e g u la r ly , and hence no­
body paid p a r t ic u la r  a t te n t io n  to an uneven su rface  in  the s ta r t in g  
o f  new h o le s . The cen ter  bottom h o le  was s ta r te d  a g a in st a hard 
face o f  rock that com p letely  h id  the powder r e s t in g  beneath i t .

P ih la ja  was a F in n , age 48 y e a r s , and i s  surv ived  by  a widow 
and f iv e  c h ild r e n . The v e r d ic t  a t  the Coroner’ s  Jury was "A ccidental 
death from premature b la s t ;  the reason unknown and no one to  blame."

This f a t a l i t y  was accepted  as a  trade r is k  a c c id e n t.
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TABLE I

C la s s i f ic a t io n  o f F ata l A ccident3 1911 to 1931. in c lu s iv e .  
By the C entral S a fe ty  Committee

Safety Department

Annual Report

Year 1931

I Trade R i s k s ........................ , ...................................................... .. 107

II N egligen ce  o f the Company .............• • • • • ......................
V io la tio n  o f  R ules • • • • • • • • • • • • • • • • • • • • • • • • • • • •  4
F a ilu re  to  Provide S a fe ty  D e v i s e s .................• • • • •  4
Improper Method o f  Doing work • • • • • . . . • • • • • • • • •  7
F a ilu re  to  Provide T ools or Safe P lace to  work 3 
F a ilu re  to  In str u c t Men . . . . . . . . . . . . . . . . . . . . . . .  3 21

I I I  N egligence o f Workmen:

A Injured Men • • • • • • • • • • • « • • • • . .........................................
Improper Method o f  Work • • . • • • • . • • . • • • • • • • . . . • • 1 0
V io la tio n  o f  R u les • • • • • • « • • • • • • • • • • • • • • • • • • • • •  7
C a r e le s s n e s s ...............................   6
F a ilu re  to use Tools or A ppliances Provided . . .  4  
F a ilu re  to  use S a fe ty  D evice ....................................... 1 28

B Other Worament
Improper Method o f  W ork................... • • • • • • .................. 9
V io la tio n  e f  R ules ....... ••••••••••......... 4
C arelessn ess • • • • • ................................................................... 3
F a ilu re  to ubs Tools or A ppliances Provided •••__!_____ 17

T otal 173
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TABLE I I

C la s s if ic a t io n  o f  Cauaes o f  Fatal A ccidents
From December 1 s t .  1898 to  December 5 1 s t .  1931.

A F a ll o f Ground or Timber .............. .. 92
Run o f  Mud or Sand ........................................................................  60
F a ll o f  Chunk or Ore from Chute ............................................ 2
S tray  Chunk or S t ic k  down R aise  or Stope ...................    3 157

B Shaft A cc id en tst
F a llin g  down s h a f t  • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  14
Rock or Timber f a l l in g  dom  sh a ft  .......................................  2
Struck or caught by Cage, S k ip , Bucket or Tool • • • • •  8
F a llin g  from Cage, Skip or Bucket .......................................  11
F a llin g  from Ladder in  S h a f t ................................................... 5
Carried or pushed in to  Shaft by Car • • • • • • • • • • • • • • • •  3
Jumping on or o f f  Cage, Skip or Buoket ............ • • • • • • •  3
Struck by Crosshead • • • • • • • • • • • • • • . • • • ..............................  5 51

C Use_ o f  E x p lo s iv es!
E xplosion  o f  Powder . • • • « • • • • • • • • • • • • • • • • • • • ...........  16
Premature B la st  • • • • • • • • • • • • • • • • • • • • • • • • . • • • • • • • • • • •  3
F a ll  o f  Ground or Timber due to a B la st • • • • • • . . • • • •  4
Overcome by Gas ................ • • • • • • • • • ..........................................  3
M iscellaneous C asses ...........................................• • • • • ....................1 27

D Mine and R ailroad  Cars:
Caugit by Haulage C a r s ................................................................  12
R id ing or attem pting to  r id e  Cars • • • • • • • • • • • • • • • • • •  6
F a llin g  w ith  Car from T r e stle  ..................................... • • • • •  4
Run over by R ailroad  C a r ....................... • • • • • • • • ............. 6
M iscellaneous Causes • • • • • • . • • • • • • • • ...............................    1 29

E M iscellaneous Causes:
F a llin g  in  R aise or Pocket • • • • • .......................................... .. 7
Contact w ith  E le c tr ic  Wire • • • • • • . • • • • • • • • • • • • • • • • • •  7
F a llin g  from Ladder, Stage or T r e stle  • • • • • • • • • ..........  6
By Moving Machinery » • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  4
Mine F ir e s  • • • • • • • • • • • • ..........• • • • • • ........... ............... • • • • • •  3
M iscellaneous Causes 3_____ 30
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TABLE 111

Showing number o f  f a t a l i t i e s  and, r a te s  per 1000 em ployees fo r  13 
years p r io r  to S a fe ty  work and f o r  21 years o f  S a fe ty  work

Ygar F a t a l i t ie s M S*. Year F a t a l i t ie s Rate
1898 6 5 .63 1915 5 2 .17
1899 4 3 .41 1916 8 2 .6 1
1900 4 2.80 1917 6 1 .7 3
1901 9 6 .83 1918 13 3 .4 5
1902 8 5 .36 1919 11 2 .7 9
1903 8 5 .1 5 1920 5 1.21
1904 4 2 .97 1921 6 2 .6 0
1905 12 5.88 1922 1 .4 5
1906 10 4 .1 3 1923 6 2 .1 9
1907 18 6 .33 1924 5 1.88
1908 6 2 .57 1925 2 .8 1
1909 13 5 .1 5 1926 55 23 .90
1910 20 6 .52 1927 4 1 .82

122 Avg. 5 .0 3 1928 4 2.00
1911 5 1 .89 1929 4 1 .9 1
1912 4 1.71 1930 5 2 .2 5
1913 11 4 .1 9 1931 3 1 .40
1914 10 4 .1 0 173 AVg. 3 .1 3

TABLE IV

Comparison o f  F a ta li ty  R ates for Coal M ines. M etal M ines. Etc.
U .S . U .S . Minn. Mich.

Year Coal Mines Metal Mines M etal Mines M etal Mines
1911 4 .9 7 4 .4 5 5 .4 6 4 .2 8
1912 4 .4 6 4 . 0 9 3 .1 5 3 .2 2
1913 4 .7 0 3 .7 2 3 .16 3 .1 2
1914 4 .6 6 3 .92 2 .9 3 3 .9 7
1915 4 .4 4 3 .89 2 .71 3 .74
1916 3 .9 4 3 .6  2 2 .5 9 3.76
1917 4 .2 5 4 .4 4 3 .0 4 3 .4 0
1918 3 .94 3 .57 3 .2 5 3 .3 1
1919 4 .2 7 3 .4 3 3 .0 9 2 .99
1920 3 .6 2 3 .1 6 2.61 3 .25
1921 4 ,1 1 3 .09 2.51 3 .63
1922 4 .8 9 3 .5 4 3 .0 3 2 .1 7
1923 4 .3 9 3 .01 2.08 2 .0 3
1924 4 .8 0 3 .5 1 5 .6 1 2 .30
1925 4 .6 5 2 .9 9 2 .1 6 2 .3 3
1926 4 .5 0 3 .4 7 1 .6 7 5 .7 9
1927 4 .4 3 3 .1 0 2 .5 5 2 .6 2
1928 4 .6 4 2 . 50 1 .2 5 2 .8 2
1929 3 .0 3 2.88 2 .2 9
1930 2 .92 2 .41 3 .0 2

4 .4 1 3 .48 2 .96 3 .20
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b* H on-Fatal A cc id en ts:

A t o t a l  o f  24 lo s t  tim e a c c id e n ts , o th er  than f a t a l i t i e s ,  
occurred at the mines* There were 78 in  1930* As th e  ntsnber 
o f operating  days was reduced the red u ction  in  s e v e r i ty  r a te  
does not show the same improvement a s would seem to  be in d ica ted  
by the d iffe r e n c e  e x is t in g  in th e  number o f  a c c id e n ts  for  the  
two years*

The records o f the variou s u n its  w ith  r e sp ec t  to  th ese  
a cc id en ts  were as fo llo w s:

TABLE V

Mine or p la n t Nrnber o f  K on-Fatal A ccidents

Safety Department

Annual Report

Tear 1931

Gardner-Mackinaw 0
H olm an-C liffs 0
H ill-T rum bull 0
T ilden 0
C. F* & L* Co* 0
General Shops 0
Republic 1
Alexandria 1
Wade 1
C l i f f 8 Shaft 1
Athens 2
C a n is te o -C lif f s 2
S p ie s -V ir g il 2
M orris-Lloyd 4
Ne gam es 5
Maas 5

T ota l 24

TABLE VI

C la s s if ic a t io n  o f  a l l  a c c id e n ts  by causes -  1931
By f a l l s  o f  ground from back or s id e  o f  d r i f t ,  s to p s , e t c * . . *  6
By f in g e r  or fo o t being caught between o b je c ts  • • • • • • • • • • • • • •  5
By f ly in g ,  g la n c in g  or bounding o b je c ts  * ............................ • • • • * • •  3
By e x p lo s io n  o f  powder • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • * • • • • • • •  2
By chunks r o l l in g  down p i le s  2
By haulage op eration s • • • • • • * . .............................. * ............... • • • * • • • • •  2
By stum bling or s l ip p in g  • • • • • ................... • • • • ................. • • • • • • • * • •  2
By m isce llan eou s causes * * . * « * . * * , * . . . * . * * * * * » . * . * * . . * * * « * . . *  5

T otal ........................................................................  27
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TABLE VII

b . Nraber o f  Compensable and Non-Compensable A ccidents
R eceived  No

Mine Compensation Compensat ion T otal
A th e n s ...............    2 0 Z
C lif f s  S h a f t ...................  2 0 2
Holmes .................   0 0 0
M aas........................   5 1 6
H orris-L loyd .................   S 0 5
N egau n ee ..........................   5 0 5
Gardner-Mackinaw • • • • •  0 0 0
S p i e s - V i r g i l .............. 1 1 2
M is c e lla n e o u s ............ .. 0 1 1
C* P . & L. C o * 0 0 0
A lexandria • • • • • • • • • • •  1 0 1
H ill-T rum bull • • • • • • • •  0 0 0
H olm an-C liffs • • • « • • • •  0 0 0
C a n is te o -C lif f s  • • • • • •  2 0 2
W ade.....................................  .....1_______________ 0_____________ 1_

T o t a l ............  24 3 27

TABLE V III
Number o f  A cc id en ts , number per 1000 Men employed and

Number o f Nrnber per 1000 Percentage
Year A ocidentb Men Employed Proven 1
1912 207 88 25
1913 316 120 24
1914 443 181 37
1915 427 185 23
1916 59 2 193 20
1917 639 184 23
1918 590 156 21
1919 670 172 22
1920 708 175 19
1921 351 170 18
1922 344 168 26
1923 453 166 23
1924 407 152 23
1925 363 152 27
1926 426 185 33
1927 211 90 43
1928 123 77 62
1929 85 40 66
1930 82 37 70
1931 27 13 74
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TABLE IX

b* C la s s if ic a t io n  o f  A ll  A ccidents 1931 
By the C entral S a fe ty  committee
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Annual Report

Year 1931

I Trade R isk . (In c id e n ta l and Non-Preventable) • • • • • • • • • • • • • •  7

II  N egligence o f  Company;
1. F a ilu re  to  u se S a fe ty  D eviees Provided • • • • • • • • •  0
2* F a ilu re  to  use Proper Tools or

A ppliances Provided • • • • • • • • • • • • • • • • • • • • • • •  0
3 . V io la tio n  o f  R u les • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  0
4 . Improper Aot or S e le o t io n  o f  Improper

Method o f Doing work (By Foreman)• • « • • • • • • •  2
5. F a ilu re  to  In stru ct Men as to Method o f  Doing

Work and Hazards In c id en t Thereto • • • • • • • • •  0
6* F a ilu re  to Provide S a fe ty  D evices • • • • • • • • • • • • • •  0
7* F a ilu re  to Provide Proper T o o ls , A ppliances

or  P lace o f  Work .................................. ...................... 0 2

III  -  A N egligence o f  workmen!
1* F a iled  to  use 3a f e t y  Device Provided • • • • • • • • • • •  0
2. F a iled  to  u se  Proper A ppliances or

Tools Provided • • • • • • • • • • • • • • • • • • • • • • • • • • • •  0
3 . V io la tio n  of R u les ....................... 1
4 .  Improper Act or S e le o t io n  o f  Improper

Method o f  Doing Work (By Foreman) • • • • • • • • •  17 18

I I I  -  B Other Workmen:
1* F a ile d  to use S a fe ty  D evices P r o v id e d .....................  0
2* F a ile d  to use Proper A ppliances or

Tools Provided ....................................... 0
3* V io la t io n  o f  R ules ................................................................ 0
4* Improper Act or  S e le c t io n  o f  Improper

Method o f Doing Work (By Workmen) « • • • • • • • •  _ 0 _______ 0

T ota l ..............................  27
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e .  S a fe ty  In sp ect lorn

A s a fe t y  in sp e c tio n  o f  the Company's mines in  Marquette 
County was made each month by the w r ite r . The S p ie s -Y ir g il  
was in sp ected  four tim es and our m ines in M innesota tw ice .
A ll important su b je c ts  o f  s a fe ty  were subm itted e ith e r  to the  
General Superintendent or the Manager. There were no in sp ec ­
t io n s  by com m ittees o f foremen or workmen.

C entral S a fe ty  Committee*

This Committee h eld  s ix  s e ss io n s  during the yea r . The 
red u ction  in  the number o f  a cc id en ts  made unnecessary a reg u la r  
m onthly m eetin g , as has been the custom in  p ast yea rs.

S a fe ty  In sp ection  R eports:

The variou s rep orts  and the number o f  the same th at were 
made at the mines and were forwarded to  the S a fe ty  Department 
are l i s t e d  in  the fo llo w in g  ta b le t

TABLE X

Cage R id e r s ...........................................
TTn 1s t  Inx? Pnno■  . . . . . . . . . . . . . . . . .

............  D a ily  • • • • • • • «
f t t f f t  tt f t # f f f # |

. . . .  200© 
___  1081

Trn<?deTWAya . , , , , , , ,  weekly . . . .  348
Skin nnd Ho Ads . . . . . . . . . . . . . i f t t f  f tt t f t f  t f f . . . .  362
n ngA ciAf^kty fi Ate has , , , , , ,  Mon th ly  , , , . , , . . . .  116
H eists t t f t f (  ft f f  t f t | . . . .  188
Mine Rescue and F ir s t  Aid • • • • • • # # t t ( t  tt . . . .  187
l?iTa t o o n  . . . . . . . . . . . . . . . . . . . . . t f f t t t  tt f #t#f1. . . .  49
FITS Kqrilpmnnt .  TT, . , . . . . . .  D nartarlv  . . . . . . .  .  74
E le c tr ic a l  Equipment • • • • • • • • • • • f t f t f  f ft f#f( . . . .  14

5219

S a fe ty  stan d ard st

The form ulation  o f  s a fe t y  standards c o v er in g  the variou s  
op eration s which exp erien ce  has proven to be resp o n sib le  fo r  
most a c c id e n ts  is  almost com pleted. These standards have been  
made a v a ila b le  in  p r in ted  form. The number d is tr ib u te d , in ­
clu d in g c o p ie s  o f  the General R u les , was a s  fo llo w st

TABLE XI
Rule Books 94
Standards fo r  Shops, B o ile r  and Engine Rooms 168 
Standards fo r  Handling and Use o f  E x p lo siv es  59 
Standards fo r  Top S l ic in g  System o f Mining 35 
Standards fo r  I n s ta l la t io n  of Haulage 10
Standards for  Open P it  Mining 56
Standards fo r  Washing P la n ts   2

T ota l 505
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c . S a fe ty  A c t iv i t i e s :

S a fe ty  C onferences:

A conference o f  the Company's foremen who are employed 
in  Marquette County was h e ld  monthly a t  Ishpem ing, w ith  the  
excep tion  o f  December. Mr. G raff p resid ed  as chairman a t  
these co n feren ces , w hich were h e ld  fo r  the purpose o f  educat­
ing  the foremen in  s a fe t y  a c t i v i t i e s .  A ll  standards were re ­
viewed and a so lu tio n  reached ifcenever a m isunderstanding or  
a d i f f i c u l t y  e x is t e d .  Mine con feren ces o f foremen were held  
both lo c a l ly  and in  M innesota from tim e to time throughout 
the year , when stu d y  was given to  the problems a r is in g  a t  
each in d iv id u a l property .

P e n a lt ie s :

A t o ta l  o f  f i f t e e n  employes were suspended or la id  o f f  
from work because o f  f a i lu r e s  t o  comply w ith  e s ta b lish e d  s a fe ty  
p r a c t ic e s . The p en a lty  u s u a lly  in f l i c t e d  i s  three d ays, but i f  
a v io la t io n  r e su lte d  in  an accid en t or i s  one th a t i s  d e l ib e r a te ly  
comm itted, i t  is  made more sev ere . No employe has been re ­
ported a second time fo r  an in fr a c t io n  o f sa fe  conduct.

S a fe ty  Awardst

The Joseph A. Holmes C e r t if ic a te  o f Honor, which is  d is ­
tr ib u ted  annu ally  by the U. S . Bureau o f  Mines fo r  unu su ally  
good a c c id en ts  reco rd s, was awarded to the T ilden  and Gardner- 
Maokinaw m ines in  June for  e s ta b l is h in g  p e r fe c t  records fo r  a  
year or lo n g er . The Negaunee Mine was g iven  a c e r t i f i c a t e  in  
1928 because i t  had th e  unique record  o f  having been operated ten 

years w ithout a f a t a l i t y .  These th ree  mines are the on ly  ones 
on the.M arquette range to  r e c e iv e  t h is  r e c o g n it io n .

The H olm an-C liffs ,  H ill-T ru m b u ll, C l i f f s  S h a ft "A” and 
C l i f f s  Power & Light Co. were op era tion s which com pleted a year  
each w ith  a p e r fe c t  a cc id en t record and Gold Buttons were d is ­
tr ib u ted  fo r  the same.

The Gardner-Mackinaw has su ffered  but one accid en t the 
past two years and in  token of th is  record each employee o f th is  
mane was awarded a 50 pound sack  o f  f lo u r  two days b efore  
Christm as. On the sane day turkeys were g iven  to  the men o f  
the T ilden  Mine fo r  e s ta b lish in g  a two year p e r fe c t  record .

There are now employed by the Company 37 men who have re ­
cords o f  30 to  49 years w ithout su s ta in in g  a lo s t  tim e a c c id e n t .
This l i s t  in c lu d es  o n ly  those men who have p e r fe c t  records during  
the e n t ir e  duration  o f  employment. There are many more men who 
have worked 30 years or longer w ithout b ein g  in ju red , whose e n t ir e  
records are not exempted from l o s t  time a c c id e n ts . The 37 men on 
the a l l  time honor r o l l  were a lso  g iven  turkeys for  Christmas and 
th e ir  records have been g iven  to  the Joseph A. Holmes A sso c ia tio n  in  
response to a request rece iv e d  from the Bureau o f  M ines.

Safety Department

Annual Report

Tear 1931
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c .  S a fe ty  A c t i v i t i e s : (continued)

S a fe ty  B u lle t in :

A m onthly b u l l e t in ,  d e a lin g  e n t ir e ly  upon su b je c ts  o f  
s a fe t y ,  was issu ed  and mimeographed c o p ies  were d is tr ib u te d  
to  su p er in ten d en ts , cap ta in s a n f foremen.

F ir s t  Aid Workt

A t o ta l  o f  145 men were given le sso n s  in  f i r s t  a id  
education  under the d ir e c t io n  o f  Thomas Guy, Of th ese  men,
52 are now working a t  the Company's Michigan m in es, 86 were 
employed in  1931 a t  our M innesota mines and 7 were men work­
ing in  October a t th e  lo g g in g  camp o f  the Land Department,

The ntmber o f  men enployed by th e  Company has dropped 
o f f  in  recen t years and as a  consequence, we have lo s t  many 
f i r s t  a id  men. Many o f  them worked a t  mines which became de­
p le te d  o f  o r e ,  such as the Lake, S a lisb u ry , Stephenson, e t c .  
With the tr a n sfe r  o f  the Holmes Mine to th e  O liv e r  Mining Co, 
in  1930, we l o s t  a  considerab le ntmber. In th e  fo llo w in g  
ta b le  i s  g iv en  the f ig u r e s  that t e l l  th e  s i t u a t io n .

Safety Department

Annual Report

Year 19 31

TABUS XII

Mine T ota l Nuntoer o f Ntmber Now
Men Trained Employed

Athens 50 35
Negaunee 89 59
Maas 77 37
C l i f f s  Shaft 82 63
M orris-Lloyd 102 63
Gardner-Mackinaw 48 30
S p ie s -V ir g il 22 18
Tilden 0 11
H olm an-C liffs 8 24
H ill-Trum bull 0 25
Alexandria 0 32
C anisteo - C l i f f s 0 7
Shops 8 16
Abandoned Mines 362

T ota l 848 420
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e .  Department Expense

Salaries and expenditures for this department, as tab­

ulated by our Cleveland Office, appear in the following table:

TABLE XIV

S a l a r i e s ...... ........................... . $ 5,023.46

Auto Expense ................................  275.20

Donations .........        35.00

Furniture and Fistures ........     1.52

Heat, Light and Power .................... 6.62

Janitor and Cleaning ................   2.40

Postage ...............     18.00

R e p a i r s ........    1.79

Stationery and Printing 122.75

Supplies ............    44.14

Travel and Entertainment    533.63

Telephone and Telegraph .........   75.50

General - Unclassified 229.71

T o t a l ............ .........  6,419.72

Respectfully submitted,

Assistant Superintendent
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On Sunday, Kay 1 7 th , a  f i r e  occurred in  th e  underground pump s ta t io n ,  
cause unknown. In d ic a tio n s  were th a t th e  f i r e  may hare been caused from 
smoking, This f i r e  caused con sid erab le  damage to  th e  pump and e le c t r ic a l  
equipment, The th r u st  bearin g  was damaged and one sh a ft b earin g  burned out on 
th e  pump. Two o i l  sw itch es and one s ta r t in g  compensator o f  th e  e le c t r i c  equip­
ment were burned.

The #5 Me C ully  cru sh er in  th e  crusher b u ild in g  was dism antled to  make 
room fo r  an ore  ch u te . This crusher has not been in  s e r v ic e  fo r  se v er a l y e a r s , 
i t  i s  sto red  a t  th e  mine.

The hot w e ll  in  th e  Change house was repaired  by p la c in g  an o ld  s t e e l  
tank in s id e  th e  con crete  tank . Ve expect no more tro u b le  w ith  t h is  tank .

In  October th e  lump ore tram p la n t was moved to  a  p o s it io n  near th e  
crusher p la n t , whioh i s  a  much b e t te r  arrangement a s  a l l  th e  co n tro l equipment 
can be in sp e cte d  much e a s ie r  than in  th e  old  lo c a t io n .

A ll  th e  m echanical equipment a t  t h i s  mine i s  in  very  good co n d itio n  
and operated s a t i s f a c t o r i ly  during th e  p a st y ea r .

M g  MIHB:

Loading was s ta r te d  a t  t h i s  mine on A pril th e  16th  and f in is h e d  on 
October th e  2 1 s t ,

A new main journal b earin g  was in s t a l le d  in  th e  #2 Locom otive to  
rep la ce  one th a t was worn ou t.

There were no changes made to  the m echanical equipment a t  t h is  mine 
during th e  y e a r . A l l  m echanical equipment operated in  a  very s a t is fa c t o r y  
manner.

There is some repairing to take care of before the Tlant is put in 
operation again. Most of this is replacing worn out parts. The #31 shovel 
boom needs considerable r»-rlvftting and the crowding machinery needs some 
attention, The looomotive water tanks are leaking and should be repaired.
There i s  not a very great amount o f r e p a ir  work to  do to  put th e  * la n t in  f i r s t  
c la s s  c o n d itio n .

4 3 F M S  M B S *

On January 11th  new w e ig it  arms were in s t a l le d  on th e  sk ip  h o is t  to  
rep lace th e  o ld  arms, which d id  not have th e  proper a n g le . This change 
improved th e  brake on t h i s  h o is t  so th a t  i t  w i l l  h o ld  th e  loaded sk ip  w ithout 
s l ip p in g .

The cage h o is t  drum became lo o s e  on th e  s h a f t .  This was repaired  
on January th e  17th by burning a  c learan ce  space between th e  h a lv es  o f  th e  
drum spiders* f i t t i n g  new keys and sh r in k in g  in  th e  sp id e r  hub b o l t s .

On January 24th  new c y lin d e r  head ga sk ets  were p it  in  th e  Nordberg 
a i r  compressor to  rep lace  th e  o ld  gask ets th a t were le a k in g .

On the s t e e l  s to c k in g  t r e s t l e  se v e r a l te n s io n  channels were found
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broken* ^ew and h e a v ie r  s t e e l  was ordered and the n ecessa ry  r e p a ir s  were 
made*

ATHENS MINS; (Cont’d)

On O ctober 20th the p is to n  z in gs in  th e  h igh  p ressu re  c y lin d e r  o f  
th e  ^ngersoll-Band a i r  com pressor broke. Sew r in g s  were made a t  the Hard Ore 
Shops to  rep lace  th e  broken r in g s  and in s ta l le d  on O ctober 21st*  This machine 
i s  now in  good condition*

A ll  th e  m echanical equipment a t t h is  mine was in  good co n d itio n  a t  
th e  and o f  th e  year*

MAAS MTWT̂

On January 7th  some tro u b le  developed w ith th e  orossheads on the 
th ir d  l e v e l  P resco tt pump* New p in s and shoe a d ju s tin g  b o l t s  were made and 
in s t a l le d .  This r e p a ir  put th e  crossheads in  good c o n d itio n  again* New 
p in io n  sh a ft  b earin g  s h e l l s  were in s t a l le d  in  t h is  pump t o  rep lace  th e  o ld  
s h e l l s ,  which were badly  worn*

On January 26th a new "Vim" double le a th e r  b e l t ,  58*0" x  11", was 
put on th e  4 th  l e v e l  A ldrich  pump to  rep lace  a worn out canvas b e lt*  This 
"Vira" le a th e r  b e lt  i s  g iv in g  very good s e r v ic e  and w i l l  outwear two canvas 
b e lts*

A new n e s t  o f  tubes was in s t a l le d  in  th e  in te r c o o le r  on th e  
An g erso l 1-Band compressor to  rep lace  a  n e s t  that was badly  p i t t e d  and leaking*

C onsiderable experim enting has been done w ith underground pump 
p lu n g ers. The mine w ater i s  very  d ir ty  and oauses a  l o t  o f  wear on th e  plungers  
and packing. Ve have developed a  p o r c e la in  p lu n ger th a t  appears to  do the tr ick *  
T his p lunger i s  mads up by p la c in g  a  p o rce la in  s le e v e  on a c a s t  ir o n  c o r e , w ith  
con crete  between the s le e v e  and core* We have a t  th e  p resen t tim e a  p o rce la in  
plunger in  u se  in  an A ldrich  pump.at t h i s  mine th a t  was I n s ta l le d  in  A p r il ,
1927, which shows very  l i t t l e  wear, and i t  was o p era tin g  on Jan* 1 s t ,  1932, in  
good c o a lit io n *  Another advantage in  u s in g  p o r c e la in  i s  th a t th ere  i s  l e s s  
f r i c t io n  and th e  packing c o s t  i s  about 50% l e s s  than on o a st iro n  plungers*

A sm all crack developed in  th e  crankshaft o f  th e  A ld rich  q u in tup lex  
pump and t h i s  was repaired  by e le c t r i c  welding*

The new pump s ta t io n  on th e  5 th  le v e l  i s  alm ost com pleted.

A ll  m echanical equipment i s  in  good con d ition *

A sm all a i r  compressor was in s t a l le d  in  th e  Sample Crusher Room so  
th a t i t  w i l l  not be neoessazy  to  operate th e  compressor in  the engine room on 
days when th e  mine i s  id le *

New type o i l e r s  were in s t a l le d  on th e  11th  l e v e l  A ldrich  pumps, sav in g  
about 50$ on th e  o i l  consumption*

The intercooler on the Angersoll-&and air compressor developed a leak* 
Several of the tubes were badly pitted and the ends of the tubes were completely
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gone. These tubes were made from 1" ga lvan ised  p ip e , w ith  the ends turned and 
a  copper fe r r u le  f i t t e d  over th e  end. They were r o l le d  t i g i t  in  th e  heads w ith  
a  b o i le r  tube r o l l e r .  Ve t r ie d  to  u se  1" blaok p ip e  to  rep lace  th e s e  tu b e s , 
u s in g  th e  same method o f  f i t t i n g  them in  th9 h ea d s, but the p ipe s p l i t  in  the  
seams. They would not stand th e  r o l l in g .  Ve th en  purchased a  com plete s e t  o f  
115 -  1-4 * x  12* , #13 gauge seam less s t e e l  b o i le r  tubes w ith  copper f e r r u le s ,  
l^ 4* In s id e  d i a . ,  1 -3 /8 "  o u ts id e  d i a . ,  5 /8"  w ide. These fe r r u le s  were p laced  on 
the ends o f  th e  tubes in  th e  u su a l manner and r o lle d  t ig h t  w ith  a  tube r o l l e r ,  
^t was not n ecessary  to  turn  th e  tube ends a s th ey  were th e  proper s iz e  when 
u s in g  th e  copper f e r r u le s .  This method o f  r e -tu b in g  th e  in te r c o o le r  worked 
out much b e t te r  than th e  o ld  method and i s  a  fa r  b e t t e r  job when f in is h e d .

MSGAUNBB MINS:

LL01P MINE:

The grooves in  th e  sk ip  h o is t  drum were turned a s th ey  were badly worn.

A ll  m echanical equipment a t t h is  mine i s  in  good c o n d itio n  and 
operated s a t i s f a c t o r i ly  during th e  y e a r .

MORRIS MINTS:

There were no changes or additions to the mechanical equipment at this 
mine. Operation was very satisfactory and the equipment is in good condition.

SECTION 6 SHAFTt

A ll m echanical equipment a t  t h i s  mine operated s a t i s f a c t o r i ly  during  
th e  y ea r . Ho changes or a d d it io n s .

GAHDNER-MAOKINAV MINE:

On January 12th the air receiver caught fire, caused by thawing out 
the blow-off with oiled waste. *t was necessary to replace several tubes to 
put the receiver in good condition again.

A new A llis-C h alm ers c e n tr ifu g a l pump was in s t a l le d  on th e  5 th  l e v e l .  
This pump has a  ca p a c ity  o f 300 G.P.M. a t  165 f t .  head.

Several o ld  Diamond D r i l l  h o le s  were encountered in  the d if fe r e n t  
sto p es in  t h i s  m ine, in c r e a s in g  th e  flow  o f  w ater about 200 G.P.M. I t  was 
decided to  tr y  and s to p  th is  flow  o f  w ater by c o n cretin g  or grou tin g  the h o le s .  
The s t a t i c  pressu re on th e se  h o le s  var ied  from 125 to  470 lb s .  per  square in ch . 
This pressure was too  h ig h  to  u se  a reg u la r  grou tin g  m achine. A machine was 
b u i l t  up a t  the mine by u s in g  a  p ie c e  o f  6" e x tr a  heavy p ip e  fo r  a m ixing  
chamber and a b a i le r  t e s t  pump to  g e t  th e  required p r e ssu re . The h o le s  were 
com p letely  sea led  in  th e  reg u la r  manner and the w ater decreased  to  normal flo w .

A ll  m echanical equipment i s  in  good c o n d it io n .
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SPIBS-VIRGIL MINE:

A new Chicago Pump Company b i lg e  pomp was in s t a l le d  in  th e  sk ip  
p i t ,  s iz e  3 * , ca p a c ity  50 G.P.M ., 50 f t .  head.

A le a k  developed  between th e  c y lin d e r  and w ater  jack et on th e  a i r  
compressor. New g a sk e ts  were put on th e  heads to  r e p a ir  th e  le a k . In  
February th e  main bearin g  on th e  low pressu re s id e  o f  th e  a i r  compressor 
burned o u t. This b earin g  was repaired  by r e -b a b b itt in g .

New o i l  r in g s  were I n s t a l le d  on the p in io n  sh a ft  o f th e  h o is t  to  
rep lace  the o ld  r in g s ,  which were badly worn.

New p lungers were in s t a l le d  in  th e  No. 206 pump on February 11th .
The p in ion s on both underground pumps were rep a ired  and s e t  in  c lo s e r  to  the  
gea rs.

The h o is t  gear became lo o s e  on th e  drum s h a f t .  * t was n ecessary  to  
p u ll  th e  gear  o f f  th e  sh a ft  and reout the keyway and make a  new k ey . This  
rep a ir  was a  temporary job . A new sh a ft w i l l  have to  be in s t a l le d  to  com plete 
t h is  job .

ALEXANDRIA MINE:

This mine operated  fou r days p er  week, s in g le  s h i f t ,  from January 1 s t  
to  August 1 5 th , when i t  was shut down, and no a d d it io n a l work was c a r r ie d  on 
except s to c k p ile  lo a d in g  and underground pumping.

Few changes were made to  equipment. Two s a fe t y  fea tu r e s  added were a  
s la ck  rope alarm fo r  sk ip  o a b le , and a  lu b r ic a to r  attachm ent to  main compressed 
a ir  l in e  lea d in g  underground so the m iners could  be n o t i f ie d  q u ick ly  through an 
Ethyl Mercaptan sten ch  i f  a  mine f i r e  ooourred.

In  Natch th e  steam shovel fro n t end was overhauled and should g iv e  no 
tro u b le  f o r  sev era l y e a r s . A new 1 -1 /4  M h o is t in g  ohain  was added in  October.

During the sunnier nsw ground w ires were added to  S u b sta tion , guard 
w ires were p laced  over  2200 v o lt  l in e  where i t  c r o ss e s  the 22,000 v o lt  system  
and a new T hyrite l ig h tn in g  a r r e s te r  was in s t a l le d  in  th e  S u b sta tion .

A ll e le c t r io  equipment, e x cep tin g  pumps, was removed from underground 
in  August and stored  in  the shops. At t h i s  tim e autom atic e le c t r ic  s ta r t in g  
equipment was in s t a l le d  on th e  two underground pumps.

In  December th e  power co n tra ct was changed from Schedule P-6 to  P -7 , 
th e  minimum charge reduced from 300 to  50 horsepower, and two 50 K .7.A . tran s­
formers were in s t a l le d  in  th e  S u b sta tion  by the M innesota Power & L ight Co. to  
replaoe the th ree  200 K.V.A. transform ers.
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A d ditional equipment was removed during th e  y ea r  aa fo llo w s:

MONTH EQUIPMENT SHIPPED TO

March 50 HP* Motor from top tram. O anisteo fo r  shop compressor*
May Two rotary  dump oars* Wade Mine*
Ju ly  One " " oar* Holman d isch arge  weir*
September Three " * cars* C anisteo fo r  sorap ir o n  storage*
August Change House lo o k e r s . T i l la g e  o f  H ibbing.
August * * * C an isteo  shops*

BOEING MINS:

?he & ll iv a n  compressor w ith motor and r e c e iv e r ,  severa l rotary  dump 
oars* Change Mouse h e a t in g  b o i le r  and top  tram engine are  s t i l l  s to r e d  a t  t h is  
mine*

OABISTBO-CLIFFS MINE:

S tr ip p in g  was ca r r ie d  on f iv e  days each week* double s h if t*  fo r  th ree  
and o n e -h a lf  months* and s in g le  s h i f t  fo r  s ix  months* th e  months o f  May and 
December b e in g  u sed  fo r  r e p a ir s  to  equipment*

Changes were made to  p i t  pump in s t a l la t io n .  As th e  mine makes 2*000 
G.P.M. i t  was decided on ly  one 7*000 G*P*M. pump was needed. The second pump 
was removed and stored  in  warehouse* Two o f  th e  th ree  16* d isch arge  w ater l in e s  
were removed fo r  washing p la n t . U sin g  on ly  one l in e  in crea sed  th e  f r i c t io n  head 
approxim ately 15 lbs* per sq* inch*

At th e  shops th e  fo llo w in g  machines were in s t a l le d  in  a d d itio n  to  
th ose  l i s t e d  in  the report fo r  1930:

1
1
1

1
1
1
1

1
1

ll* x lO *  C lass EH-1 Compressor -  new*
60* V e r t ic a l b orin g  m ill  -  second hand* 
Wheel Press* 42" opening* 100 to n /sq . in  
Second hand.
P ortab le  G rinder -  new.
Punch A Shear Machine -  second hand* 
H ydraulic P i t  Jack -  " *
220 cu . ft*  P ortab le  Gas Driven  
Compressor -  new.
20* Upright D r i l l  P ress -  second hand. 
350 G.P.U.* 160' head* C en trifu ga l 
F ire  Pump -  new*

from Ingerso ll-R and  Co* 
from Northern P a c i f i c  By* 
from General Wrecking & 

Equipment Co*

from Holman Mine shop* 
from Enerman & Co*

from Inge rsol1-Band Co* 
from P ontiac Mine*

from Cameron In gerso ll-B an d  Co*

In February two carloads of second hand mine equipment was trans­
ferred from the Pontiac ^ine at Crosby and stored or used here*

A d d ition al p i t  equipment purchased during the y ea r  was a  1 -1 /4  yd. 
gas driven  Northwest shovel which.was rece iv ed  in  February* s ta r te d  in  A pril*  
u sed  a s a  sh ovel a l l  summer and changed to  a d r a g lin e  in  November to  c lean  
out and d ig  d itc h e s , t t  was c lo se d  dawn about December 15th*

Some tro u b les  were experienced  w ith  th e  second hand locom otives  
purchased from th e O liv er  Iron  M ining Co* In January a  new a x le  was added 
to  rear s e t  o f  d r iv e r s  on locom otive #156. *n March a  new a x le  on rear  
d r iv er s  was added to  locom otive #128. In May i t  was n ecessa ry  to  add a new 
?rtieel c e n te r  and a x le  to  locom otive #128 and new s id e  sh e e ts  to  locom otive #176*
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CANISTEO-CLIFFS MINS: (Cont'd)

In  October a  new a x le  nets needed on locom otive #152 due to  lo o s e  wheel c e n te r .  
In  December a main crank p in  l e t  go on r ig h t  s id e  o f  locom otive  #146, breaking  
the p is to n , both c y lin d e r  heads and bending connecting rod .

®he 220 on . f t .  p o rta b le  gas d r iven  compressor was used a t  the  
Holman w ashing p lan t a l l  season  on bowl c l a s s i f i e r  h yd rau lic  l i f t .

Only one breakdown occurred on 120-B e l e c t r i c  shovel when a sh ip p er  
sh a ft  p in io n  l o s t  a  to o th  in  September. Kew p in io n s were put on and a  spare  
s e t  ordered fo r  the four machines in  t h i s  d i s t r i c t .

One otarn  d r i l l  took care  o f  th e  b la s t in g  ahead o f  e le c t r ic  shovel 
a l l  season . In  August, when th e  shovel s ta r te d  on bank s tr ip p in g , th e  second  
d r i l l  was tra n sferred  from the Holman and both  machines put on stru c tu re  
d r i l l in g .

At th e  washing p la n t the Dorr washers were couple ted  in  January, 
and th e  16* c lea n  w ater l in e  to  t a i l in g s  pond in  February. I t  was then  
deoided to  keep the p la n t i d le  fo r  1931, so work was stopped and was not 
s ta r te d  aga in  during the year .

Hm.-TmMHnTj. m i n r *

Ore op eration s were s ta r te d  June 1 s t  and f in is h e d  September 30 th , 
w ith  a t o t a l  o f  181,345 to n s  o f  co n cen tra tes. Most o f  t h is  was loaded w ith  
the 120-B e le c t r i c  sh o v e l, but steam sh o v e ls  # 2 2 , 26 and 27 were used a t  
variou s rooky areas in  e a s t  end o f  p i t .  O perations were kept on a f iv e -d a y  
s in g le  s h i f t  schedule u n t i l  August, when the tim e was reduced to  four days 
p er  week.

During th e  gp rin g  locom otives #101, 102 and 103 were p laced  in  th e  
shops and new crown b r a sse s  in s t a l l e d ,  th e  f i r s t  ones s in c e  the machines were 
bought new in  1920. Due to  p i t  op eration s i t  was found n ecessary  to  move 
locom otive #128 from th e C anisteo Mine to  make up a fo u r th  tr a in . Locomotive 
#180 was a ls o  shipped from the Holman to  the H ill-T ru m b u ll, and a f t e r  rep a irs  
were com pleted i t  was used  as a  spare u n t i l  O ctober, when i t  was shipped to  
the C anisteo % ne. Ho r ep a ir s  were needed on the 120-B e le c t r i c  sh o v e l, but 
a l l  the steam machines required  some a t te n t io n . Worn p a r ts  on th e  20-yd. dump 
oars were b u i l t  up w ith  e l e c t r i c  w eld ing  and some r e in fo r c in g  added. A ll  p i t  
equipment went through th e  season  w ith  p r a c t ic a l ly  no d e la y s .

tine improvement made in  blacksm ith shop during the f a l l  was b r id g in g  
the s t e e l  work and removing supporting column to  improve steam hammer op era tion .

At th e  w ashing p la n t th e  r e c e iv in g  pocket was r e b u ilt  and i s  now 
lo n g  enough to  dump a  f u l l  30-yd . ca r . The track  a t th e  pocket was ra ise d  
2 -1 /2  f t .  and in  May a new s t e e l  ra ilro a d  brid ge was in s t a l le d  to  span th e  
a r te r ia l  highway in  order to  e lim in a te  the p o s s ib i l i t y  o f  auto a c c id e n ts  due 
to  c e n te r  p ost a s used  in  th e  o ld  tim ber b rid ge d e s ig n .

On th e  t a i l in g s  pond i t  was found n ecessary  to  add a second l i n e  o f  
sprays a cro ss  the c e n te r  o f  th e  b a sin  to  s to p  a l l  sand from blow ing in to  
Calumet. During the Summer the 3 /4  yd. gas d r a g lin e  b u i l t  up the dykes around 
b a s in  Ho. 1 and 2 s u f f i c i e n t ly  h ig i  to  l a s t  fo r  the next th ree  y e a r s . In the  
F a ll  brush was p laced  on th e  dykes and some sand fen ce s  b u i l t  in  an attem pt to
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•to p  sand from blow ing during the W inter, when w ater i s  not a v a ila b le  to  hold  
i t *  Some t e s t s  were made w ith  exude o i l  to  h o ld  th ese  t a i l i n g  sands from 
blow ing, but they were not a  success*

faw rep a irs  were found n ecessary  to  Washing ^ la n t equipment in  th e  
? a l i .  The head sprocket in  8 ft*  pan conveyor was b u i l t  u p , a  new b evel 
p in ion  added to  r e v o lv in g  screen  and the variou s m otors overhauled and p a in ted . 
®he p lan t i s  now in  shape fo r  operation  next season*

A 10 Cr*P*H* e le c t r i c  p lunger d e a n  w ater pump was in s t a l le d  in  w e ll  
a t  Caretaker*8 c o tta g e , and a p ip e  l in e  run to  washing p la n t , w ith  fou n ta in s  
in s ta l le d  on each  f lo o r  to  e lim in a te  the u se  o f  d rin k in g  cups*

HQLMAN-CLIFFS MINE:

^he sh ip p in g  season  s ta r te d  June 1 s t  and ended October 16 th , w ith  a  
t o t a l  o f  296,166 to n s o f  c o n c e n tr a te s . O perations were on a f iv e -d a y , s in g le  
s h i f t  b a s is .

In  the p i t  the sump was com pleted. A new b arre l scow was t a i l t  
la r g e  enougi to  i n s t a l l  two c e n tr ifu g a l pumps, one 1600 G.P.M ., 200 f t .  head, 
and one 1100 G.P.M ., 325 f t .  head. These were connected through two f le x ib le  
rubber s le e v e s  to  a 12** d isch arge  l in e  xunning over th e  north  bank. The p i t  
makes about 1600 G.P.M. and keeps one pump running s tea d y . No pumpmen are  
needed a s a  shop man in sp e c ts  the pumps once every 24 hours to  keep them in  
good co n d itio n . The 4200 G.P.M. pump was l e f t  on a  scow ready fo r  any 
emergency. A  w eir  box made from a  Boeing Mine rotary  dump ca r  was p laced  a t  
p i t  p ipe l in e  d isch arge  and check made weekly to note any change in  mine flow .

The two e l e c t r i c  sh o v e ls  gave good se rv ic e  fo r  th e  season . A s t e e l  
c le v i s  supporting boom through ca b les  and a ttach ed  to  "A" frame broke on one 
machine and caused a 10 hour d e la y , the on ly  d elay  due to  sh ovel co n str u c tio n . 
A fte r  the season  d o s e d  i t  was n ecessary  to  b u ild  up th e  l in k s  o f  the c a te r ­
p i l l a r  treads on both machines w ith  e le c t r i c  w elder u s in g  Rasorome rod .
This work was com pleted in  December.

At the sh op s, in  a d d itio n  to  th e  n ecessary  rep a ir s  to  our lo co m o tiv es , 
the four machines u sed  by A. G uthrie & Co* on s tr ip p in g  were overhauled in  
th e  Spring* One b ig  job was reb u ild in g  th e  pans o f  b - f t .  conveyor from the  
w ashing p la n t . These pans were badly worn and the l in k s  bent out o f  shape.
A new 3/8** p la te  was welded to  th e  top  o f  the o ld  pans and counter sunk head 
r iv e t s  u sed .

Some a d d it io n s  were made to  th e  washing p lan t in  th e  Spring due to  
research  work ca r r ie d  on du rin g  the season . A  tim ber s tr u c tu r e  was added to  
e a s t  s id e  o f  p la n t to  house a h yd rotator  equipment b u i l t  by The H ydrotator  
Co. o f  H ase ltoh , P a .,  which was te s te d  during August and September. A s ix  
sp ig o t Fahrenwald s ix e r  was s e t  up on lo g  f lo o r ,  a lso  a  D eis t e r  e l e c t r i c  d riven  
ta b le , and a  feed  arranged fo r  them through a  bucket e le v a to r  which took part 
o f  the con cen trate  from one bowl c l a s s i f i e r  and e le v a te d  i t  to  the lo g  f lo o r .
In  a d d itio n  to  these machines a lab ora tory  s iz e  o i l  f lo t a t io n  equipment was 
in s t a l le d  on w est s id e  o f  rook b ln  in  th e  p la n t and t e s t s  run on i t  du rin g  the  
season . A Newton h yd rau lic  l i f t  was in s t a l le d  on one bowl c l a s s i f i e r  by th e  
Dorr Company, which required  a d d itio n a l com pressor c a p a c ity . A p ortab le  
g a so lin e  d riven  oocqpressor was tra n sferred  from the M anisteo Mine to  care fo r  
t h i s .  This t e s t in g  on the var io u s machines has proven to  the research  depart-
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ment th a t la r g e  sav in gs can be made by changing the p resen t flow  sh eet and 
adding new machinery to  t h is  p la n t . This i s  covered in  a  sep arate  report 
made by th e  research  departm ent.

3?he on ly  change very much needed fo r  next season  i s  to  rep lace  the  
6 f t .  rev o lv in g  screen , which i s  in  poor c o n d it io n , w ith  two v ib r a tin g  scre e n s . 
A sep arate  report was sen t in  coverin g  t h i s .

In  th e  Spring th e  3 /4 -yd . gas d ra g lin e  was moved to  th e  t a i l in g s  
pond from H ill-T rum bull and a dyke erec ted  a cr o ss  th e  pond near th e  m iddle.
This dyke gave th e  w ater a chance to  s e t t l e  b e fo re  reach ing the washing p la n t  
pump sump.

A 10 G.P.M. e le c t r i c  p lunger c le a r  w ater pump was in s t a l le d  in  w e ll  
near the C aretaker's h ou se , a  p ip e  l in e  was la id  underground to  washing p lan t  
and drinking fou n ta in s in s t a l le d  fo r  th e  workmen.

The jaws on 42" x  40" crusher were found badly worn when cru sh er was 
dism antled b e fo re  th e  season  s ta r te d . These jaws were b u i l t  up w ith  Hasorome 
rod and are s t i l l  in  good c o n d itio n  a f t e r  op eratin g  a l l  season .

Some trou b le  was experienced  due to  poor m ixing o f  the variou s ores  
in  concentrator b in s . This was corrected  w ith  d e f le c t in g  troughs attach ed  
to  lo g  d isch a rg e .

HQLMAB-CLIFFS Mime (Oont*d)

WADS MINE:

Work was ca r r ie d  on a t  a  four-day week schedule u n t i l  May 4 th , when 
th e  mine was c lo se d  down and a l l  p o rta b le  equipment stored  on su r fa c e . Only 
pumping has been c a rr ied  on s in c e  th at d a te .

Due to  th e  h igh  tem peratures in  the a ir  compressor c y lin d e r s , i t  was 
n ecessary  to  c le a n  out th e  ja ck et w ater s c a le  w ith  a bath  o f  m u ria tic  a c id .  
This improved c o n d itio n s , but may have to be repeated when th e  mine s ta r t s  
again .

The change house h e a t in g  b o i le r  f lu e s  had to  b e  rep laced  in  
February. T his b o i le r  i s  now in  good c o n d itio n . I t  was not s ta r te d  in  th e  
F a ll a s a  co a l s to v e  s e t  up in  th e  o f f i c e  su p p lie s  a l l  the n ecessa ry  h e a t .

A fte r  th e  mine c lo se d  a h igh  wind blew  down th e  p u lle y  stand next  
to  the s h a ft . This was removed so th a t th e  h o is t  could  be u sed  in  an 
emergency.

In  June i t  was decided th e  e le c t r i c  w ir in g  in  underground pump 
s ta t io n  was not s a fe ,  and a  com plete overhauling was made. At th e  same tim e 
new tim bers were in s t a l le d  and th e  c e i l i n g  l in e d  w ith  sh eet iro n . This pump 
s ta t io n  i s  now in  f i r s t  c la s s  c o n d itio n .

In  August the sh a ft  sump pump m otor, burned out and rep laced  w ith  a  
sp are , was rewound.
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Cliffs I*ower & Ligit Co* service in general has been good, with 
very few interruptions of any consequence. Our customers all seem to be 
well satisfied and we are of the opinion that there will be a gradual 
increase next year and thereafter as compared to the year just closed*

The year covered in this report of operation of The Cliffs Power 
& Ligit Co* has, in general, followed the adjustments due to business condi­
tions, and we are fortunate in being able to show a reasonable profit*

Work covered by E. & A. #10 , Au Train Storage Dam and L evee, was 
p r a c t ic a l ly  com pleted , g iv in g  u s vary ap p reciab le  in c r e a se  in  storage  and an 
in c re a se  o f  n ear ly  50% in  head. T his more than doub les th e  oapaoity  o f  t h is  
p la n t .

Work was con tin u ed  on the rep a ir  o f  th e  Carp wood p ip e  l i n e .  This 
i s  a  method developed whereby the wood p ip e  i s  encased w ith  re in forced  concrete*  
C o lla p s ib le  forms are  u sed  and th e  work so  system atized  that one com plete  
s e c t io n  o f  12 f e e t  i s  com pleted each day w ith  a  fo rc e  o f  n ine men. This 
method makes a very econom ical and permanent jo b , and, so fa r  a s  known, i s  
unique in  t h is  ap p lica tion *

Due to the favorable weather there was an unusual growth of foliage 
along our transmission lines and it was necessary to keep several crews busy 
clearing brush during the summer* These are now all in good condition and we 
anticipate only a nominal amount during the coming year*

A con sid erab le  amount o f  tim e has been expended in  c o -o r d in a tin g  
our r e g u la tio n  to  meet th e  requiranents o f  th e  Paper M ill  con n ection . We have 
ap parently  so lv ed  t h i s  problem f a ir ly  w e ll and think th e  Paper M ill peop le  are  
q u ite  w e ll  s a t is f ie d *  T heir generator burned out on March 29 th , ca u sin g  an 
in te r r u p tio n  o f  one month; otherw ise t h is  has been continuous*

Our con tract w ith the M unising Paper Company became e f f e c t iv e  th e  
f i r s t  o f  the y ea r  and we have rece ived  about th e  minimum each month, which i s  
more than we required  due to  a  reasonable r a in fa l l  and f a l l in g  o f f  in  demand 
a t  th e  m ines, but m ostly  because th e  amount used  by th e  In land Lime & Stone 
Co* was on ly  o n e -h a lf  th e  amount they had estin etted .

The amount o f  current u sed  by th e  Inland Lime & Stone Co* was 
p r a c t ic a l ly  the minimum under t h e ir  co n tra ct and n ot s u f f i c ie n t  by a h a l f  to  
e n t i t l e  them to  th e  s p e c ia l  ra te  in  th e  contract*

Sink ing op eration s a t  th e  Greenwood Mine o f  th e  Inland S te e l  Co* axe 
completed and we may reasonably expect an in crea se  in  revenue from t h is  
custom er.

The Blueberry Mine o f  the Ford Motor Co. continu ed  under tw o -sh if t  
operation  up to  about December 1 s t ,  then dropped to  singL e s h i f t .  This w i l l  
only s l ig h t ly  reduce t h e ir  requirem ents fo r  cu rren t.

The M ichigan Gas & E le c tr ic  Co* have continued  aa our b e s t  custom er, 
but showed a decrease in  Deo amber due to  the I s a b e lla  Mine a t Palmer sh u ttin g  
down*

Sue to  b u s in ess  co n d itio n s  i t  seemed b e s t  to  drop th e  n e g o t ia t io n s  
which were underway to  acquire th e  V illa g e  P lant a t  Newberry. This p la n t i s  
s t i l l  b e in g  operated by th e  V il la g e ,  o th er  in te r e s te d  purchasers having a ls o  
dropped t h e ir  n e g o t ia t io n s .
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^he Soo-Edison Company have acquired the St* Ignaoe P lant and the  
M anistique system , and are  now com pleting th e  h ig i  te n s io n  l in e s  con n ectin g  
the th ree  p la c e s .

The W isconsin-M ichigan Power Co. have made no e x ten sio n s  in  th e  
Upper P en in su la  t h i s  year .

The V ic to r ia  P a l ls  * la n t i s  in  o p era tion , con n ectin g  in to  Houghton, 
and the H ougiton company have completed and connected t h e ir  P lant on th e  
Sturgeon R iver  near L’Anse.

An arrangement was made w ith  the Department o f  ^ ig h t & Power o f  the  
C ity  o f  Marquette fo r  a con n ection  a t  our McClure P la n t . This a n t ic ip a te s  
th a t they w i l l  take about 350,000 K.W.H. p er  month a t  o ff-p ea k  p er io d s. 
P r a c t ic a lly  a l l  the expense o f  t h i s  con n ection  i s  b ein g  borne by them. The 
connection  i s  male through a  2 ,000  K .7.A . su b sta tio n  lo ca te d  near the McClure 
P lant power house. We hope t h is  w i l l  prove q u ite  p r o f ita b le  to  u s .

Only replacem ent maintenance in  co n str u c tio n  was done during th e  
y ea r . This includ ed  th e  fo llo w in g :

New fe e d e r  l in e s  fo r  C l i f f s  Shaft Mine.

New r a ilr o a d  c r o ss -o v e r  a t  D. S . S. & A. track s on Furnace L in e .

R eb u ilt Maas end o f  Negannee-Athens fe e d e r s .

L in in g  tunnel a t p ressu re  tank in  Escanaba P lant penstock .

R epair w ater wheel and in ta k e  b asin  a t  Republic $ la n t .

Re-wind one gen erator  a t  McClure P la n t . (Burned out Sept. 20th)

R epair 3 -  200 K.V.A. transform ers a t  An Train-Muni s in g  
S u b sta tio n . (Burned o#t Ju ly  27th)

Erect two s t e e l  towers blown over on North Lake l i n e .

Repair ga te  v a lv e  #1 a t  McClure P la n t.
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E le c tr ic a l  Department; (Cont'd)

Summary of.pp.flra.tion Condltiona -  1 9  3 1 •

Month. -  Jan* Feb* March A p ril May Jane Ju ly  Aug. Sept*
P r e c ip ita t io n  -  1 .0 1  1*24 1 .7 9  1 .8 9  2 .35  4 .8 6  5 .9 3  1 .7 1  6 .3 4  
T otal P r e c ip ita t io n  a t  Ishpeming during 1931 -  36.70'*
Average ** ** M arquette -  32 .8"  (46 y ea r  record)

O ct. Mo t .  Dec. 
4 .3 8  4 .1 1  1 .09"

flMff M 1 M  M i

Drainage area above Intake Dam,
Cubic f e e t  P r e c ip ita t io n  in  1931,
K ilow att Hours generated in  1931,
Cubic f e e t  w ater u t i l i s e d  (90 cu . f t .  = 1 KUSH.)

" " ** in  Carp Storage Basin Jan. 1 ,  1931,
* n * * * * m D eo.3 1 , "
H " " sto red  in  1931,
** ** ** wasted over Intake Dam in  1931,

T otal r u n -o ff fo r  th e  y e a r  1931,
B un-off per square m ile  o f  drainage area .

66 .66  sq . m ile s  
5 ,6 8 6 ,6 2 4 ,9 0 0 .

9 ,257 ,9 0 0
833 .211 .000  
215 ,812 ,400  
416 ,495 ,300  
200 ,682 ,900
712 .764 .000  

1 ,7 4 6 ,6 5 7 ,9 0 0  cu . f t .
26 ,189 ,000  " H

1913 1914 1915 1916 1917 1918 1919 1920 1921 1922
Total P r e c ip ita t io n , 30 .11  26 .53  38 .40  36 .83  25 .46  31 .05  29.50  27 .40  30 .38  33.67
S e c .f t .p e r  sq .m i. r u n -o ff , 1 .0 3  .67  .9 3  1 .29  .70  .7 9  .8 3  .7 3  .6 8  1 .0 6

Total Precipitation, 
Sec.ft.per sq.mi. run-off

1923 1924 1925 1926 1927 1928 1929 1930 1931 
21 .90  22 .95  20 .71  35.69  29 .86  3 6 .0 6  32.28  23 .1 4  36 .70  

•59 .50  .  25 .  85 .9 6  1 .1 1  .6 7  1 .1 0  .  83

MoCLUKB PLAHTi

Drainage area above In take Dam,
Cu. f t .  P r e c ip ita t io n  in  1931, (H o ist * la n t -  37.02'*) 
K ilow att Hours generated a t  McClure P lan t in  1931, 
Cubic f e e t  w ater u t i l i z e d ,  (125 cu . f t .  s  1 KWH.)

" wasted o v er  Intake Dam in  1931,
* in  H o ist Storage B asin  Jan. 1 ,  1931,
" " " " " D ec .3 1 , "
" stored  in  1931,
H in  S i lv e r  Lake on Jan. 1 ,  1931,
« h »» *» " Deo. 3 1 , **
" stored  in  1931,

Total r u n -o ff  fo r  the yea r  1931,
B u n -off p er  square m ile  o f  drainage area .

H

M

I t

N

N

It

140 .52  sq . m ile s . 
12 ,0 6 5 ,8 1 6 ,1 0 0  

22 ,239 ,400  
2 ,7 7 9 ,9 2 5 ,0 0 0

559 .872 .000  
694 ,301 ,400

1 ,9 0 1 ,3 5 9 ,2 0 0
1 ,2 0 7 ,0 5 7 ,8 0 0

4 0 3 .934 .500
746 .194 .000
342 .259 .500  

4 ,8 8 9 ,1 1 4 ,3 0 0  cu . f t .
34 ,7 9 3 ,0 0 0  " "

1920 1921 1922 1925 1924 1925 1926 1927 1928 1929 1930 1951
S ec. f t .  per 1 .2 2  1 .0 2  1 .5 4  0 .8 5  0 .9 2  0 .5 2  1 .5 2  1 .8 0  2 .2 2  1 .3 6  1 .4 5  1 .10

sq .m i. ru n -o ff
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KP.OWATT HOURS SBNBBATBP A, IPBOHASSP_________________________ Used by Transm ission
A n x ilia - D elivered ___ L osses_____

_McClure Caro H o ist An Train Beuubli a Baoanaba Itarchased TOTAL _ r ie s to  Line K8H. Sold K.W.H. *

Jan. 2 ,7 3 1 ,6 0 0 750,500 871*000 194,870 60,800 194,000 406,000 5 ,208 ,770 14,987 5 ,19 3 ,7 8 3 4 ,488 ,1 4 4 705,639 13.58

Feb. 2 556 900 659 700 783 000 152 460 54 200 174 000 712 000 5 092 260 15 226 5 077 034 4  432 175 644 859 12.70

March 2 135 000 975 600 697 000 157 170 49 900 172 000 656 000 4  844 670 12 540 4  832 130 4  194 980 637 150 13 .18

A pril 1 784 600 1 623 900 545 000 486 280 178 400 599 000 121 000 5 340 180 12 134 5 328 046 4  627 586 700 460 13*14

May 1 355 900 770 000 414 000 634 320 404 200 648 000 552 000 4  778 420 9 330 4  769 090 4 045 916 723 174 15.16

June 1 532 800 569 400 524 000 647 000 303 800 63 000 720 000 4  360 400 12 483 4  347 917 3 780 722 567 195 13 .04

Ju ly 1 605 200 658 800 552 000 425 880 238 100 85 000 624 000 4  186 980 10 226 4  176 754 3 530 086 646 668 15.48

Aug. 1 937 200 499 500 736 000 274 880 13 900 213 000 422 000 4  096 480 12 121 4  084 359 3 441 966 642 373 15 .72

S ep t. 2 294 400 378 700 773 000 146 550 10 000 140 000 441 000 4  163 650 13 186 4  170 464 3 510 267 660 207 15*83

O ct. 1 453 300 991 800 561 000 91 570 118 100 429 000 570 000 4 214 770 11 524 4  203 246 3 575 393 627 853 14.93

Hot. 1 509 700 788 900 614 000 63 400 227 700 322 000 653 000 4  178 700 11 705 4 166 995 3 551 603 615 392 14.76

Deo* 1 342 800 591 100 446 OOP 62 820 242 700 261 000 757 000 3 702 420 11 563 3 691 057 3 074 137 616 920 16 .71

TOTAL 22 ,239 ,400 9 ,257 ,900 7 ,515 ,000 3 ,339 ,600 1 ,901 ,800 3 ,298 ,000 6 ,636 ,000  54 ,187 ,700  146,825 54 ,040 ,875 46,252,985 7 ,787 ,890 14.41

Bepublio ? la n t id le  Ju ly  28th  to  S ep t. 19 th . Broken runner in  la rg e  w ater wheel.

QC

O
MECHANICAL DSPARTMMT
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The fo llo w in g  a lte r n a t in g  curren t m otors a r e  I n s ta l le d  and op era tin g  a s  needed:

Electrical Department: (Cont*d)

3 8 7

ANGSLINE MISS:
H olst

CLIFFS SHAFT MINS:
Shop
No. 8 Crusher 
Screens 
Top Tram
H o ist fo r  "A" Shaft 
Underground Plunger Pump #1 

" C entrifuga l Pump
A llis-C halm era Compressor 
H oist fo r  "BM S haft  
Underground Plunger Ramp #2  
Laboratory Crusher 
Coal Crushing P lant Exhaust Fan 
C ooling V ater Pump fo r  Compressors 
Ingersoll-B& nd Compressor #1 

"  "  M #2 
Lower Tram #2
H eating P lan t Condensing V ater Pump 
Underground Haulage Set #2 
Small H o is t  in  Crusher B u ild in g  
Conveyor B e lt -  New Crushing ^ lan t -  1 motor 
Jaw Crusher -  » » •»
Magnetic Separator " M "
Underground Scrapers -  50 -  25 HP. motors 
Lower Tram #3
B attery  Charging S e t t 2nd l e v e l  "A** S h aft  
Grinder in  P r i l l  Sharpening Shop 
Hotary Screen
B o ile r  Feed Bmp a t  C entral O ffic e  
Undg. Haulage S e t #1 (from Gen. Storehouse) 
Carpenter Shop
Return V ater Bimp a t  C entral O ff ic e  *

BROWNSTONE SUBSTATION:
T est Set
O il F i l t e r  P ress
B attery Charging M otor-Generator S et
Canmutator Grinder
Synchronous Condenser
M.G. Set on V oltage R egu lator C ontrol
Large O il F i l t e r  P ress
D r i l l

INSTALLS! 
TO JAN. 1 ,

m i ___

. . .3SO. HP.

CONNECTED
INSTALLED TAKEN OUT JAN. 1 ,1982  

IN 1931 IN 1931 TOTALS

250 HP.

1/2

3
1

80
1

2
1

1 /4

20

50

5 t 225f

1/4,

M

fwd* 5,633fr HP. 1 /4 70 HP 5 ,5 6 3 | HP,
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E le c tr ic a l  Department: (Cont’d)
INSTALLED
TO JAN. 1 ,  INSTALLED TAKEN OUT 
-  19.31 —  IN 1931 IN 1931 

b r t . fwd. 5 ,6 3 3 $  HP. 1/ 4  70 HP.

HAND ORB SHOPS:
Machine Shop 
Carpenter Shop 
Blaoksmith Shop Punch 
Armature Banding Machine

M H H

N M M

Lathe Grinder
P ortab le  D r i l l  -  sm all (S tan ley )  

" * -  la r g e
Commutator S lo t t e r  
A ir  Compressor 
Water 9npply Pump 
Blacksm ith Shop Blower 
Hacksaw 
Small Grinder 
P ortab le D r i l l  (S tan ley )  
Carpenter Shop Saw

10
26
5
2

M21/8
1

V *
M4

1 0$

f i t
V *
1 /2
1 /4

1

ISHPBMING HOSPITAL:
P assenger E levator  7$
Dumb W alter 3
Large Washer 2
Small " 1
E xtractor  2
Vacuum C leaner 3
Water Supply Pump 1
Kray Machine 1 /4
Hot Water C ircu la tin g  Pump 1 /2

" " Return -  h igh  p ressu re  5
" « » -  low  * I f

Vacuum Pump ____ £

fwd. 5 ,7 2 5 $  HP. 25$  HP. 70 HP.

CONNECTED 
JAN. 1 ,1932
. JEPflfrg_

5 ,5 6 3 | HP.

87$

2 9 f

5 ,6 8 0 f  HP.
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ELeotnoal Department: { Oont *d)

TILDEN MINS:
Compressor 
C entrifugal Pump 
Scraper on Coal Dock 
#29 Shovel -  M otor-Generator Set 

" -  A ir  Compressor
O il Pump

b r t .  fwd.

* -  S c a tte r  Motor
" -  Trip "
* - Air Compressor

D r i l l  Sharpener
Dump fo r  D r i l l s
Synchronous Condenser from P .O .P .P lan t  
Shop Motor

» H fg
Scraper
Armstrong D r i l l  
Blower Pan

INSTALLED
TO JAN. 1 ,  INSTALLED TAKEN OCT 

-1221______ IN 19?1 IN 1931
6 ,7 2 5 #  HP.

150
275

15
110

4#

V 4

HP. 70 HP#

M -  Trip Motor 2
" -  E x c ite r  Motor 10

Cyclone D r i l l s 1 -  10 HP. 20
W H 4 - 1 5  HP. 45

Car Dumper 30
Large Crusher 250
Oar D u ller 10
Sample Crusher 3
B e lt  Conveyor 50
Secondary Crushers -  2 -  100 HP. 200
Small H o lst over  Cru& er 3
#31 Shovel -  M otor-Generator S et 110

5*
16
15

625
5
3

50
15

10
15

ATHENS MINES
Cage H o ist 400
Compressor -  Nordberg 325
Compressor C ooling V ater Dump 3
A u xiliary  Compressor fo r  H o is t  Brakes 5
Underground V e n t ila t in g  Pan #1 IS
S in k in g  Pump -  2400* s ta t io n  50
Skip H o ist Set 850

« h •» o i l  Dump 1
Shop 10
Underground Haulage Conveter 150
Skip P it  Pump 2
Laboratory Crusher 5
Underground P lunger Pumps -  2 -  400 HP. 800
Ore Tram -  2 -  50 HP. 100
Carpenter Shop 20
Ore Crusher 25
B attery  Charging Mo tor-G enerator S et 1 /4
Underground V e n tila t in g  Ban #2 50
In g erso l 1-Band Compressor 450
Hook Tram 50
Undg. Haulage Converter #2 (from F rancis Mine) — 150

CONNECTED 
JAN. 1 ,1932

5 ,6 8 0 f  HP.

2 ,0 3 5 f

5.4611

fed# 11 ,067  HP. 19Q| HP 80 HP. 1 1 ,1 7 7 | HP.
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YEAR 19S1

KiftfttHnai Department: (Cont *d)
INSTALL EG CONNECTED
TO JAN. 1 ,  INSTALLED TAKEN OUT JAN. 1 ,1932
- 1 8 2 1 . . -  IN 1931 IN 1931 TOTALS

b r t .  fwd. 11 ,067  HP. 190$ HP. 80 HP. 11 ,177* HP.
MAS MIBB:

(C irc u la tin g  Pomp 40
Turbine A u x ilia r ie s  ( I n je c t io n  " 25

(E x c ite r 33
Underground Haulage Set 215
Shop 10
Underground C en trifu ga l Pump 350

N H o is t  (S tored  in  Ie h . Bam) 50 50
H P lunger Pump #1 325

Compressor C ooling V ater Pump 5
Ore Tram -  2 - 5 0  HP* m otors 100
Coal Crushing P lant 15
Underground Plunger Pump #2 250
Ingarsoil-Rand. Compressors -  2 -  400 HP .m otors 800
Skip H oist 700
Cage * 400
B o ile r  Room fan 1 /2
Skip H oist R heostat Pump 3
Carpenter Shop Saw 15
A u x ilia ry  Compressor f o r  H o ist Brakes
4th  L evel Pump 50
Cooling V ater  Pump 5
T rip lex  Pump, 4 th  L evel 50
C entrifugal Pump, 4 th  L evel 40
Saw Gunning O u tf it  in  Carpenter Shop 2
Underground Haulage S et #2 (from Neg. Mine) 215
Return l a t e r  Stamp in  H eatin g  P lant 2
Aid r ic h  Pump, 4 th  L evel (from  Boeing Mine) 100
C en trifu ga l Pump, 3rd L evel (from F rancis Mine) 400

» » » * * » ♦ -  prim er ___ 5Q_
4 ,208

HBSAUH23 MOT:
Underground Haulage S et #1 900
"Ilgner" H o ist Set 450
Top Tram -  2 - 5 0  HP* motors 100
Laboratory Crusher 5
A u x iliary  Compressor f o r  H o lst Brakes 3
Udg* Plunger Pumps - 2  -  300 HP* motors 600

* Cent r l fuga l Pump 350
" S uction  Pumps 2 - 1 5  HP* motors 30

Compressor C ooling Water Pump 3
N orlberg A ir Compressor 325
Shop 15
Ore Crusher 25
Ingersoll-R and Compressor 400
13th  L evel Plunger Pump 15
l l t k  " M Pumps -  2 - 7 5  HP. motors 150
B x c ite r s  f o r  10th  le v e l  Pump Motors (2) 40
S ig n a l System M otor-Generator S et 1 /2
Timber H o ist -  #2 Shaft 25
V e n tila t in g  Fan -  M M 150
Gravel H o ist 15
Saw in  Carpenter Shop 15
Skip f i t  Pump ® , *
Underground Haulage Set #2 220

fwd. 15,325 HP. 1 9 0 f HP. 130 HP. 1 5 ,3 8 6 f HP.
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Electrical Department: (Oont*d)
INSTALLED CONNECTED
TO JAN. 1 , INSTALLED TAKEN OUT JAN. 1 ,1932

1951 IN 1931 IN 1931 TOTALS
b r t . fwd. 15,325 HP. 1 9 0 f HP. 130 HP. 15 ,385§  HP.

N3GADNSE MINE: b r t . fwd. 3 9239£
New Flywheel Set fo r  H o ls ts 800
O il Bxmp on #2 Flywheel Set 1

h n » it n h 1
* " " Noxdberg Compressor 

Hot V e il  Pump
1

4 ,0 4 4 *
MAS CRUSHING PLANT:

Jaw Crasher 100
B e lt  Conveyor 50
Ban Conveyor Mo tor-G enerator Set ___ Sfi

200
SOUTH JACKSON CRUSHING PLANT:

H olst 75
Crasher _ jm

225
BARNSS-HBCKER MINS:

Skip H o ist -_jiff.fi
400

LLOYD MINS:
Skip H o ist 400
Cage * 400
Top Tram 40
Ore Crasher 25
Water Supply Pump in s t a l le d  uhderground 50
Conorete M ixer 5
Top Tram ___ fifi

970
MORRIS MINS:

Skip H o ist 600
Cage " 400
Shop 25
In gerso l 1-Rand Compressor #1 250
4th  L evel Plunger Pumps -  2 -  360 HP. m otors 700
7th  " w Pump 100

* " C entrifuga l Pump 175
Laboratory Crasher 5
Carpenter Shop 25
Nordberg A ir Compressor 325
Carpenter Shop Boring Machine 5
Top Tram -  2 - 5 0  HP. motors 100
Underground Haulage S et #1 150
C entrifuga l Water Supply Pump 50
H eating  P lant Condensing VAter Pump 2
Ingersoll-R and Compressor #2 500
P lan er in  Carpenter Shop 15
Crusher 25
Underground Haulage Set #2 215
A ld r ich  T rip lex  Pump 50
8th  le v e l  Pump
Compressor C ooling Water Pump

100

— s
3 ,820

SECTION 6 SHAFT:
H oist 200
Water Supply Pomp ( t o  M orris Mine) 3 ___ a

200
fwd. 25 ,182$  HP. 1 9 5 f 133 25,2451  HP.



3 9 2

x sjR  i m

Electrical Department: (Oont*d)

GWINN CHJSHING PLANT:
Crudher 
Fan Conveyor 
B elt Conveyor 
Compressor

H C ooling Water Pomp 

FRANCIS MINS STOCKPILE*

b r t . fWd.

INSTALLED CONNECTED
TO JAN, 1 ,  INSTALLED TAKEN OUT JAN. 1 ,1932
— 1221______ - I B 19g l totals
2 5 ,1 8 2 t  HP. 1 9 5 f HP. 133 HP. 25 ,245^  HP.

50
40
15

193

T rip lex  Pttmp ___ 3*
f i

GAHDNSE MINE*
H oist 400
Top Tram 50
Laboratory Crasher

453
MACKINAW MINE*

H olst 400
Shop f t
Top Tram 50
Underground. Haulage Set 150
A ir Compressor 325
Compressor Cooling Water Pump f t
Underground Q uintuples Pump 350

* T rip lex  " 75
5 th  l e v e l  Pump (Automatic) from Stephenson 30
Winze H oist (From M orris Mine) . m

1 ,595
Princeton mine #2 *

H oist 200
Top Tram 50
S to ck p ile  Loader ___SB

27R
PRINCETON MINE #3:

H o ist ___ZB
75

STEPHENSON MINE:
Skip H o ist — 400

400
PRINCETON CENOSAL POWER PLANT:

(C ir c u la t in g  Pump 50
Turbine A u x ilia r ie s  ( I n je c t io n  " 40

(E x c ite r 33
B o ile r  Roam Van 50
Coal H andling Machinery 10

m h n -------B
186

PRINCETON CENTRAL SHOPS:
Shop Motor ___ SB

25
PRINCETON CENTRAL PUMP STATION:

C entrifuga l Pump 100
Automatic Pump ___SSL

130

fwd. 3 8 ,5 2 4  HP. 1 9 5 f 133 2 8 ,5 8 $ f  HP*



M & m S M *  VM M
ANNPAL I 

YBAR 1931
£**•/• •*

Sleptrloal Department: (Cont*d)

b r t . fed*
REHJBLIC MINE:

A u xiliary  Compressor f o r  H o ist Brakes 
#9 Shaft H oist Motors -  2 -  500 HP. motors 

•  " Ore Tram -  2 -  50 * "
B ooster Compressor (S tored  in  I s h . Barn)

CARP PLAUTs
A u x ilia r ie s  -  2 - 1 5  HP. pump motors
V ater Supply Pump 
A ir Compressor

HOIST PLANT:
E x c ite r  Mot or-G enerator Set
O il Pfcunp
A ir Compressor
Small Supply H o is t  Motor

MoOLUHS PLANT:
l a t e r  Supply Pump 
S c o ite r  Motoi**Generator S e t  
A ir  Compressor

BS CAN ABA PLANT:
A ir Compressor 
O il Bimp
Valve Operating Motor 

AH TRAIN RAM: (C onstru ction  Job)

INSTALLED CONNECTED
TO JAN. 1 ,  INSTALLED TAKEN 0(JT JAN. 1 ,1932

, 1.0 2 3 1  - 1S.1231____ TOTALS__
28 ,524  HP. 1 9 5 f HP. 133 HP. 2 8 ,5 8 6 | HP.

6
1,000
100
200

30
1

20
3
5

5
5
JL

J 2 0 .
1 ,105

36

31

24*

11

A ir  Compressor (s to r e d Ishpeming Bara) 50 50
C entrifugal Pump M ft i t 100 100

t» tt ft I t M 2 0 2 0

Concrete H oist ft N ft 50 80
** M ixer It t t ft 10 10

C entrifugal Pump M »t tt 125 125
V ater Supply Pump (sto r e d a t Au Train) 5 5

TOTAL MININS DBPABTMBNT
ami

CLIFFS POWER & LIGHT CO. 30 ,288*  HP. I 9 6 f  HP. 693 HP. 29 ,794^  HP.



MBftTAKTfiAT. TOgPAT>>t»MTgTJm 
ANNUAL REPORT

3 9 4

Electrical Department: (Cont'd)

TOTAL MINING DEPARTMENT 
and

CLIFFS POWER & LIGHT CO.

PIONEER FURNACE:
Furnace & Sawmill

L« S# & I# RR# CO«
Shops, Saw m ill, Ora Dock & Pomps

L^wn DEPARTMENT:
Grand Islan d  -  3 motors

LUMBERING DEPARTMENT: (Dixon)
L ocation  Water Supply Pump 
Tie M ill Saw 

M " Conveyors
* " Shop

MICHIGAN GAS & ELECTRIC CO:
Ishpeming 
Muni s in g
Mini s in g  C ity  Pumping

REPUBLIC TOWNSHIP:
Water Supply Pump

OLIVER IRON MINING COMPANY:
Pumps a t  Angelina & S ec . 16 Mines 
A ir Compressor a t  S e c tio n  16 Mine 
Holmes Mine

CITY OF ISHPSIING:
B ooster Pump a t  Browns tone

CITY OF NBGAUNEE:

THE CLIFFS ELECTRIC CO.

PALMER MINING COMPANY:
V olunteer Mine, Palmer

EMPIRE-GfJINN MINING COMPANY:
Archibald Mine, Gwinn

MUNISING WOQDENWARE CO.

FORD MOTOR COMPANY:
Blueberry Mine

INLAND STEEL CO., Greenwood Mine

INLAND LIME & STONE CO. ,  Q uan* & Dock

INSTALLED CONNECTS*
TO JAN. 1 ,  INSTALLED TAKEN OUT JAN. 1 ,1932
—1221------- IS. 12a JBLiagl totals

30 ,288#  HP. 196 fH P . 693 HP. 29 ,794#  HP.

,1 .1 9 5
1 ,1 9 5

___ m .
800

lfi*

15#

5
75

37
____ ISl

127

2,170
250

___125
2,545

-------26
25

525
700

3>5,5fi#
700

3 ,0 7 7 #

____15
15

___
435

100 B st.
100

___ m
800

1 ,9 5 2 , 1.252
0

___525
695

.1*155
1 ,165

400 — SSL
450

,,-4.0PQ
4 .000

17 ,972 125 2 ,652 15,445 HP.

4 8 ,2 6 0 #  HP. 323§ HP. 3 ,345  HP. 4 5 ,2 3 9 #  HP.

TOTAL OUTSIDE LOAD 

GRAND TOTAL CONNECTED LOAD



MECHANICAL DEPARTMENT 
ANNUAL BBPORT 

W S  ,19.91

3 9 5

The fo llo w in g  m otors are not oonnected to  onr Power System:

SLftOtrloal Department: (Cont*d)

M 3 B A R A  J jA N G f r
BOEING MINE:

A ir Compr988or
Top Tram ( to  C anisteo Hina)
Blacksm ith Shop Pan

CANISTEO MINE:

INSTALLS)
TO JAN. 1 ,  INSTALLED TAKEN OUT 
-1 2 a ______ IK 1921 IN 1931

225 HP. 
50

----1/4

C entrifuga l Pumps -  1 -  600 HP. m otors 1 , 2 0 0

Priming Stamp 3
Shop 1 0

Washing P lant A ir  Compressor 50
B elt Conveyors 4 -  5 HP. motors 2 0

Jaw Crusher 1 0 0

C entrifugal Pumps 2 -125 8 M 250
Symons Crushers 2  1 0 0 » H 2 0 0

B elt Conveyor 75
Dorr Washers 2 - 7 5 M M 150

I t  N 2 - 3 0 M H 60
Armstrong D r i l l s 2 - 1 5 H  I t 15
C en trifu ga l Pumps 2 - 2 5 M It 50
P ortab le  D r i l l ]
Hacksaw ]
Wood P laner 3
Band Saw -  rep laced  w ith  5 H.P . 3
C ircu la r  Saw 5
Shaper 3
Dorr C la s s i f ie r s 2 -  5 HP. motors 1 0

C lear Water Pumps 2 - 3 i t  n 3
M otor-Generator S e t on Shovel 250
E x c ite r  Set H  H 2 0

Dipper Trip ft  ft 2

Pan 3
H eater Motors 6  -  1 / 2

w m 3
M H 8  -  1 / 8 I t  N 1

B olt & P ipe Machine 
Machine Shop P laner  
Boring Machine
P ressu re Stamp in  B o ile r  House 
Shop A ir  Compressor 
P ortab le  Grimier
Bench Grinders -  2 - 1  HP. motors
Washing P lan t Peed Water Pomp {from Wade) 
Blacksm ith Shop Porge 
E le c tr ic  Welder 

CBOSBT MINE:
Log Washer 
Screen  
P ick in g  B elt  
Chip Screen  
Tables 
S to ck p ile  
C en trifu ga l Pump 
#2 Turbo 
P e e le r

40
2 0
S

3

20

7 *
85
20
_2&

50

600

15

5
10
15
30

50
1
2

100
1 /4

fwd. 2 ,9 0 3 f  HP. 2 5 l£  653

CONNECTED 
JAN. 1 ,1932  

TOTALS

225 fH P .

2 ,1 3 8 £

.
2 ,5 8 2  HP.



M  1981

Bmrtffieat* (cont*d)

HOLMAN-CLIFFS MIMt
b r t .  fwd.

I N S T A L L E D
TO JAN. 1 ,  INSTALLED TAKEN OUT 

-1251___  IN 1931
2 ,9B 3f HP. 2 5 l i  HP. 653 HP

layn e  & Bowler Pump 350
Bench Grinder 3 /4
P ortable D r i l l 1 /4
B e lt  Conveyor 75
Symons Crusher 2 -  100 HP. motors 200
Jaw Crusher 100
Dorr C la s s i f ie r s 2 -  10 “ " 20
A ir  Compressor 50
Screen 25
C en trifu ga l Pumps 2 -  125 * " 250
PLoking B e lts 2 -  5 " " 10
C entrifugal Pump 85
Machine Shop SO
Priming Pump 2
Exhaust Pan 1 /2
C entrifugal Pump 275
Blacksm ith Forge Fan 1 /2
M otor-Generator Set 225
Blacksmith Shop 10
Unag. Haulage Set (from Boeing Ming) 150
Locomotive Water Tank Pump (changed to  20 HP.} 3
C lear Water Pump, Washing ^ lant 3
Armstrong D r i l l s 2 -  15 HP. m otors 30
Humner Screen 5
Bench Grinder 1 /4
P ortab le  Grinder 1
Shop H eaters 2 -  1 /2  " " 1

M N 10 -  1 /8  " " i i
E o ll Motor in  Main Laboratory 3
P u lv e r ise r  in  ” (f 1
Fan * " H V®
Bo-Tap " M ft 1 /2
A ir  Compressor M H I t
B o ll Motor in  Washing P lan t Laboratory 5
P u lv er izer  M M tt H 1
Fan 1 /8
M otor-Generator S e ts on Shovels -  2 -  250 HP. 500
E x c iter  S e ts M " -  2 -  20 HP. 40
Dipper Trip H " -  2 -  2 HP. 4
Fans -  2 -  3 HP. 6
Laboratory H eater (from H ill-T rum bull)
P ortab le  D r i l l
F lo ta t io n  Machine -  8 -  1 /4  HP.
H ydrotator

n from H ill-T ram bull screen  
C en trifu ga l Pump.at P it  
Sump Pump

17

2
15
20

125
5

1/8
1 /4

3 9 6

CONNECTED 
JAN. 1,1932
__T s s m ___

2 ,582  HP.

2.649fr

fed* 5 ,449  HP 43&£ HP. 653 HP. 5 ,231^  HP
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MECHANICAL DBPABTMBKT 3 9 7

meot ilea l Departmentt (Coat'd)
COKECTSD 
JAN. 1 ,1932 .

HILL-TSUMHJLL MINE: 
Log Washer

brt* fwd.

-  4  -  5 HP. m otorsB olt Convoyors 
C m  fiber 

Sample Cru& er 
P resoo tt Plongor Pump 
C entrifuga l Pump 
Tables 
Shops
Punch & Shear Machine in  Shop
BaAdSaw in  Carpenter Shop
Compressor in  Shop
Screen
Conveyor
P laner in  Shop
V ariety  Saw in  Shop
B le o tr lo  D r i l l
M otor-Generator Set
Blaoksm ith Shop Tan
D r i l l
K eystone D r i l l  ( to  C anisteo v e r t ,  boring m il l)
Washing f la n t  lab ora tory  B o lls
P ic k in g  B elt
Car P u lle r
P ortab le  Grinder
North P i t  Pump
A ir  Compressor a t  Washing P lant  
Churn D r i l l  
B o ile r  Teed Pump 
Chip Screens 
Layne & Boeder Pump 
Tool P ost Grinder 
E le c tr ic  Welder 
Armstrong D r i l l  
C lear Water Pimp
Back D rives on C la s s i f ie r s  2 - 1 0  HP. m otors 
Humner Screen  
P u lv e r ise r  in  Laboratory  
Tan " M
Symons Crutbers 
Bench Grimier
M otor-Generator Set on Shovel 
E x c ite r  " "
Dipper Trip * "
Tan
Tan t o  r  Blaoksm ith Shop 
C lear Water Pump 
Flue Machine

2 -  2 HP. motors

2 100 "

INSTALLED
TO JAN. 1 ,  INSTALLED TAKEN OUT
— 1221______ £ O m  J  N  3£3.l
5 ,449 HP* 435# HP. 653 HP. 5 ,231

50
40
20
100
10

125
150

20
30

5
5

50
20
100
2
5

1 /4
65

1/4
1 /4

15
3  
5
*
1

30

25
10

5
4  

125
V 4

16
15

3
20
2
1

1 / 8
200

1/2
250

20
2
3

15

3

5
3

1.555

fwd. 7 ,009  HP. 446# HP. 671 HP. 6 ,7 8 6 #  HP.



D T O
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x m

Electrloal Department: (Coat’d)

brt* twd*
WADS MINS;

H olst
A ir  Compressor
compressor C ooling W ater Pomp 
Underground Haulage S et  
Machine Shop
Underground T r ip lex  Pomp

N C en trifu ga l Pomp ( to  O anlsteo)
Top Tram 
C lear Water PUmp 
Blacksm ith Shop Pan 
Sump fhmp 
Sinking H oist
Underground C en trifu ga l fhmp 

* Pan

INSTALLED 
TO JAN. 1 ,

m
INSTALLED TAKEN OUT 

IN 1931 IN 1931
7,009 HP. 448£ HP. 671 HP.

125
ISO

2
150
10
50
100

50
15
3

n
35

125
_ 1£

100

TfVffAT. Jjg§A£4 jJAggg MTNBS 7 ,8 4 6 £  HP. 448£ HP. 771 HP.

SPIES-VIBGIL MINS;
Underground T r ip lex  Pump 50
Crusher 50
A ir Compressor 403
Compressor C ooling Water fhmp 3
H o lst 400
B o ile r  Peed Pump 2
C ircu lar  Saw in  Carpenter Shop 25
Shop 5
Compressor C ooling W ater Pump 3
Undg. P lunger Pumps. 8 th  l e v e l  (2) 300
Underground Haulage Converger 150
Sump fhmp ____ JL

TOTAL

393

CONNECTED 
JAN. 1 ,1932 .

T O W ? ___
6 ,7 8 6 £  HP.

.

7 ,5 2 4  HP.

1 ,8 9 3  HP.



MECHANICAL BBEABTMBNT
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giaftfcrtrtft.1 Department: (Cont'd)

3 9 9

•

The fo llo w in g  1*0* m otors are  on hand, (Deo* S I , 1931) bat 

CLIFFS SHAFT MIBB:

are  not in s ta l le d :

Top Tram ( s t a t o r  only) 50 HP*
Spare Top 5 ram 50

It t» H 50
Small Conveyor Motor 2
Scrapsr M otors b -  25 HP, 200
Crasher 25
B attery Charger from Bepublic  

GENERAL STOREHOUSE & BABB:

___ SSL
407 HP.

Spare from Republic con crete  m ixer 5
" General E le c tr ic  pomp 50
" n M M otor-Generator S e t (Morri e-Lloyd) 150
H from Hard Ore #3 p lunger pump 35

Bag C leaner from D .R .Storage Sam 1 /2
Spare fo r  C en tr ifaga l Pump used  a t North Lake 200

w Motor 40
P o rta b le  H o is t  from Republio Mine 7*
Pump Motor n tt n 10
2 -  600 HP, H o is t  Motors from C l i f f s  Shaft Mine 1 ,000
H o ist S ta to r  on ly  " M * M 500
Feeder B e lt  M * M " 5
Conveyor B e it  " ** M ** 20
Mo tor-G en erator Set from T ild en  Mine 15
South Jackson Compressor 100
Pump from An Train 126

• Concrete M ixer from An Train
P ick in g  B e lt  ■* ** ” 5
Leach Concrete M ixer 10
A ir Compressor from R epublic Mine 200
Pump from 11th  l e v e l  Bepublic Mine 7£
Carpenter Shop from M M 20
Undg, H o is t  tt tt tt 50

* " « Maas Mine 50
A ir  Compressor * Crosby Mine 50
Concrete H o ls t  * An Train Bam 50
C en trifaga l Pump * ” tt n 20

H ft 2
" h M R epublic Mine 20

Cyclone B r i l l  w T ild en  * 10
Pump " An Train Bam 100

" " Republic Mine 50
N tt tt tt

LAMB MIBB CHANGE HOUSE:

___ 3*
2,922$-

V e n tila t in g  Fan from S a lisb u ry  Mine 

ISHPEMING HOSPITAL:

_ 2 *

Spare fo r  Bumb W aiter 3
M M Hot Water He turn ___ §.

8
• ATHENS MINE:

Pump Motor 35
Fan •  

MAAS MIBB:

- 4 0
75

Winze Pump 15
Pump (from M orris Mine) 50
H o ist Motor from Stephenson Mine 75
Pump Motor 75
H heostat Pump 2 217



m m *, m m . 
m z u ia s L

MECHANICAL DEPARTMEWP

SLeotileal Department: (Coat’d)
b r t .  fwd.

NSGAUNSE lOlTBs
3 ,637 HP.

Flywheel H o is t  Set Motor 350
Top Tram

400
MQRRlS-LiiOYD MISS:

C en trifu ga l Pump Motor (from McClure P lan t) 50
fop I  ram —M

90
PRINCETON MINS:

Underground Pump 150
150

PRINCETON CENTRAL SHOPS & CENT. POSER PLANT:
Grinder 3
A u stin  H o is t  Motor 2 0 0

" Top Tram 25
F ir e  Pump.from Mackinaw 2 0

Top Tram N Stephenson 50
Rook " " " 25
Ore * * » — §£>

373
GWINN STORAGE SHED & STEPHENSON TRANSFER:

Stephenson 5 th  la Tel P lunger Pump 250
f t  I t  If H  f t 250
* 8th  H  n » 50
M 6th  * C en tr ifu ga l ftanp 125

Tip Tram from Gardner 25
* * * * * *  Stephenson —SSL

750
GARDNER-MACKINAW MINE:

P r e sco tt  C en tr ifu ga l Pump -M S
400

TILDES MINE:
Conveyor B e lt 60
Trip Motor fo r  Shovels l £
Water Supply lUmp

REPUBLIC MINE:
Spare 30
Screen from #9 Shaft 25
Crusher 1 0 0

Coal Tram 7*
Pump from bottom le v e l  #9 Shaft 20

M " 3 r d  le v e l 50
Screen from Crusher 1 0

Underground H o is t —122.
3421

TOTAL 6 ,1 9 3

Spare motors a t  S p le s -V ir g il  Mine:
Underground Haulage S et 150
Grinder Motor ___ s

153 HP.



MUCH AMT GAL TTCPARTMP 
ANNUAL REPORT 

YEAR 1931

E le c tr ic a l  Department: ( Cont *d) 

Spare motors on Mesaba Bangs:

HILL-TRUMBULL MISS;
Log Washer 25 HP.1
Stamp 3
P ick in g  B e lt 2
Spare ----- 2

33 HP.
CANISTEO MINE:

Band Saw 5
Orosby Mine P lan er 3
Spare Pomp from S a lisb u ry  Mine _ J £

36
HOLMAN-GLIPPS MINS:

Shaft Stamp 150
JSSL

«MM»AL 221 HP.

t o t a l  C .O .I.O o. & G.P.&L.Co. load  connected to  Power System -  1 2 / 3 1 / 31 -  29 ,794^  HP. 

“ O utside " " .. « « " -  IS  .445 HP.

TOTAL OONKBOTBD LOAD 4 5 ,2 3 9 i  HP.

T otal connected load  a t  Mesaba Bangs Mines - D ec. 3 1 s tv 1931 - 7 ,524  HP.

H ** S p le s -V lr g il  Mine 1 ,3 9 3  HP.

lo t a l spare motors on hand Deo. 31f 1931 - Ishpeming D is t r ic t  - 6 ,1 9 5 f  HP.

H H It H U M ft « «• S p ie s -V ir g il  Mine - 155 HP.

M w H H M M H H „ Mesaba Bangs M ines - 221 HP.



MECHANICAL DEPARTMENT

1931

The fo llo w in g  d ir e c t  cu rren t generators and e x c it e r s  are  I n s ta l le d  and 
operating  a s  needed:

INSTALLED
TO JAN. 1 ,  INSTALLED TAKES OUT JANA,1932  
-  .....  IN 1951 IN 1931 TOTALS

Electrioal Departmenti (Cont'd)

AD TBAIN WATER POWER PLANT:
E x c iters  (2)

CARP RIVER WATER POWER PLANT:
E x c iters  (2)

HOIST PLANT:
Exciter

NoCLUR3 PLANT:
E x c iters  (2)
M. 0 . E x c ite r

MAAS PLANT:
Motor D riven E x c ite r  
Turbo rt "
Compressor Motor E x c ite r s  (2)

ESCAKABA PLANT:
Exciter

PRINCETON CENTRAL POWER PLANT:
Motor Driven E x c ite r  
Turbo M M

REPUBLIC MINE:
E x c ite r  in  #6 Engine House (S tored) 

M M Water Power P la n t H

REPUBLIC PLANT:
Exciter

H

CLIFFS SHAFT MINE:
Compressor Motor Exciters (2)

KW.

150

irk 
__21

n o

_ 1 2

22fc
2 #

_§0

-8 &

2 2*

a t

r k
17

18
___}&

-SG

BROWNSTONE SUBSTATION:
B attery  Charging Set 2
L ine T estin g  Set 3 /2
V oltage R egulator Control 1 /2
Condenser E x c ite r  15

HOLMES MINE:
Compressor Motor E x c ite r  (Sold  to  O.I.M.VQjJ_JLO

ATHENS MINE:
Nordberg Compressor Motor E x c ite r  
Flywheel S et E x c ite r  
Skip H o is t  Generator 
B attery Charging Motor-Gone rat or Set 
In g erso l 1-Rand Compressor Motor E x c ite r

10
15

700
]

_ i a

1 / 2

*
_ _ 1 1

34 »W.

150

5 4 t

122

65

28

45

33

20

18

755»

fwd. l #33 9 t KW. 3 4 t  KW. 1*305 K.W.



MB g l A ^ C t o  TgRyflMBWg

A m k a E g Q B s

m o m

4 0 3

SLeotrlcaJ Department: (Coat’d)

IBSTALL® INSTALLED TAKEN OUT
TO JAN. X, IN IN JAN. 1 ,  1932
O S ? !  -1931 1931_________* 9 W 8____

MAAS CRUSHING PLANT:
Pan Conveyor Generator

b r t .  fwd.

S x c ite r

NBGAUNBB MINS:
Skip H o is t  Generator 
Cage ** "
Flywheel Set S x c ite r
E x c iters  fo r  Underground Pump Motors (2)
Inge rs oil-R and Compressor Motor S x c ite r
Nordberg h u m

Be l l  S ignal Set
Skip H o ist Generator #2
Cage * H #2
S x c ite r  on New Ho i s t  Set

MORRIS MINS:
Ingersoll-R and Compressor Motor S x c ite r  
Nordberg ** n »
Ingersoll-R and * " "

MACKINAW MINS:
Compressor Rotor S x c ite r

TILDEN MINS:
Thrust Generator on S le o tr io  Shovel #29

1#339# KW. 

35
— M

400
150

25
28
10
10

400
200

_ 2S

1 /2

12 
10 

__ Ifi

15
H o is t ft ft ft t t tt 75
Swing t t ft f t ft t t 15
S x c ite r ft ft •t tt n 5#

N ft ft f t w #31 5#
Thrust f t ft ft t t H 15
H oist ft f t ft t t M 75
Swing * ft f t t t M 18
S x c ite r fo r  Synchronous U otor 15

34# KW. 1 ,305  KW*

3 6 |

1 ,2 5 8 #

32

10

257

JES$S£__ 2 ,9 1 3 f  KW. 34# KW. 2,879-| KW*



4 0 4
ANMJAL RETORT

Underground Haulage Generators*

gleetric&l Department: (Coat'd)

INSTALLED
TO JAN. 1 ,  INSTALLED TAKI3J OUT JAN. 1 .1932

1931 IN 1931 IN 1931 TOTALS
CLIFFS SHAFT MINE:

Motor-Generator Set #2 100 KW.
" " Charging Set 5
•  " S et #1 ■ 1Q.Q

205 KW.
ATHENS MINE*

Notary Converter #1 100
" * #8 (from  F ran cis Mine) _  1 «

200
MAAS MINS*

M otor-Generator Set #1 100
•* •• '• #2 (from Hegaunee Mine) _ 1QQ

200
NEGADNEB MINE*

Mot or*Generator S et #1 (new) 200
" •* •• $2 — 15fi

350
morris- llotd mine*

Motor-Generator Set #1 100
tt *• •• 100

200
MACKINAW MINE*

Rotary Converter -IQ ff
100

TOTAL 1,156  KW. 100 KW. 0 1 ,255  KW.

D ireot Current Motore*

AU TRAIN WATER POWER PLANT:
Governor Control Motors (2) ____ 1 /4  HP.

1 /4  HP
CARP RIVER WATER POWER PLANT:

R heostat Control (2) V 4
Governor n ( 2 ) 1 /4

1 /2
MCCLURE PLANT:

Valve Control (2) 2
R heostat w (2) -------J /2

a*
CLIFFS SHAFT MINE*

P ortab le  H o ist 10
Car P u lle r
12 Scrapers 135 __*£

196*

fwd. HP. 45 HP. 0 199f BP.



MROTA.KT HAT, P E B t R M *  

YB&.R 1931

4 0 3

INSTALLS)
TO JA1I. 1 INSTALL 3D TAKEN OUT
- 1 2 2 L ____ i £ - A m _  ..I f lJ J & i.

brt* fwd* 184# HP. 45 HP. 0
TIL DSN MINS:

Electrical Department: (Cont*d)

H oist Mo to r  on B la o tr lo Shovel #29 100
Swing ft I t t t M It

2 0

Thrust ft II t t t t H 20
Swing H It t t H #31 20
Thrust II I t «t I t t t 20
H oist tt M t t t t I t 10Q

ATHENS MINE:
Skip H oist 900
V e n tila t in g  Pans 7 -  5 HP. motors 30 5
S u lliv a n  Scrapers 2 - 6# I t t t 13

N  H 10 -1 5 w •• 150
V e n tila t in g  Fan 15
S u lliv a n  Scrapers 2 20 • t H 20 20
I .-R . " 2 10 t t It _ £ 0

MAAS MINE:
Timber H o ist -  skip p i t 10

* M -  4 th  l e v e l 10
B ilg e  Pump (burned out) 5
V e n tila t in g  Pan 15
S u lliv a n  Scrapers 12 -  15 HP,. motors 165 15

N  It V -  6 # " t t 45#
Scraper S lid e 15
V e n tila t in g  Pans 7 - 5 M It 20 15
Scrapers 2 - 2 5 N • t 25 25
Conway Loader 50
I . - B .  Scrapers 7 - 1 5 t t t t 60 ___ &

MAAS CRUSHING PLANTs
Pan Conveyor ___ ML

NE0AUNB3 MINS:
Skip H o is t 500
Cage * 200
Timber H o ist -  tunnel 10

" " 10th  l e v e l 10
V e n t ila t in g  Pan 7#
Scrapers 1 2 - 7 # HP,. motors 90
S u lliv a n  Scrapers 1 0 - 6 # M f t 65

H  H 3 - 2 5 t t t t 75
V e n tila t in g  Pan 5
Denver Scrapers 3 - 1 0 •t f t 30
S u lliv a n  ” 7 - 1 5 H ft 105
Ingersoll-R and Sorppers 3 15 ft t t 45

N  It » 5 - 1 0 It f t ___ §0

— fwd. 3 ,1 6 5 f  HP,. 240

5

5 HP,

JAN. 1 ,1932
___

1 9 9 f HP.

280

1 ,173

51%

40

1*123#

3 ,4 0 0 | HP.



MECHANICAL TraPAttTMttHT 
ANNUAL REPORT

r a A fija a .

4 0 6

Electrical Department: (Oont*d)
INSTALLED 
TO JAN. 1 , INSTALLED TAKEN OUT JAN. 1 ,1932

1931 IN 1931 IN 1931 TOTALS
b r t .  fard. 3 ,1 6 5 f  HP. 240 HP. 5 HP. 3 ,4 0 Of HP.

MORRIS MINE:
V e n tila t in g  Fan, 4 th  le v e l 16
S u lliv a n  Scrapers 7 -  6£ HP. 45i
Denver Rock D r i l l  Sorapers 7 7? M 524-
S u lliv a n  Scrapers 2 - 1 0 » 20

t  * 5 - 7 ^ n 37£
M N 7 - 1 5 w 105

Scraper S lid e 15
Timber H oist **
Sorapers 3 - 2 5 »t 75
In g erso l 1-R ani Sorapers 2 - 1 5 n ___ & 15

403
GARDKEB-MAOKINAW MINE:

in g e r so l 1-Band Sorapers 2 - 2 0 tt 40
H olst ___

55

TOTAL D.O. m s m 3 ,6 3 8 f  HP. 240 HP. 20 HP. S ,8 5 8 f  HP.

Spare Gene ra t ors and S c a t te r s  on hand December 3 1 st  ,  1931:

CLIFFS SHAFT MINS:
M otor-Generator S et fo r  B attery  Charging 20 KW.

20 KW.
GENERAL STOREHOUSE:

O il  H o ist S x o ite r  22
22

HSGAUNEE MINE:
Skip H o ist (Armature only) 500 HP*

M I L ,  42 KW.

Spare Underground Haulage G enerators on hand December 31st*  1931: 

GENERAL STOREHOUSE:
M otor-Generator S et (from M orris) 100

TOJAL

Spare D irect Current Motors on hand December 3 1 s t ,  1931:

100 KW*

ATHENS MINE:
Timber H o is t  Motor 
Fan

MORRIS-LLOYD MINE:
Orane Motor 
Ore Loader

GENERAL STOREHOUSE:
Mump Motor
Spare Ho i s t  Motor fo r  Shovel 

M Swing H M 
Small M otor-Generator S et

10 HP.

25 HP.

10
_ 2

20
105

20

192 HP.



MB<^piC4i DEPARTMENT 4 0 7
ANNUAL REPORT

E le c tr ic a l  Department: (Cont*d)

1WSARA RANftlS,

•

E x c ite r s  and G enerators in s t a l l e d  up to  December 3 1 s t ,  1931:

BOEING MINE:
Compressor Motor E x c ite r 6 KW*

6 KW.
CANISTEO MINE:

H o ist Generator on Shovel 137#
Swing " « h 40
Thrust M m m 39
Washing * la n t G enerator 150
Arc Welder 10
Shovel H o is t  G enerator 150

M Thrust * 39
* Swing * 40
N E x c ite r _______l a

617#
HILL-THUMBULL MINE:

137#H o is t  G enerator on Shovel
Swing M m m 40
Thrust H h m _______a

216#
HOLMAN-CLIFFS MINE:

H o ist G enerators on Shovels iz ) 275
Swing M m m (2) 80
Thrust H m m (2) ___ Zfi

433

•
,  — 1 ,2 7 3  KW*

Underground Haulage G enerators in s t a l le d  up to  Deo* 3 1 s t ,  1931:

HOLMAN-CLIFFS MINE:
Motor-Gone ra t or Set 115 KW*

HILL-TRUMBULL MINE:
M otor-Generator Set 55

WADE MINE:
Rotary Converter ■ 10Q

_______TOTAJj_______ 270 KW*

D irect Current M otors in s t a l l e d  up to  December 3 1 s t ,  1931:

CANISTEO MINE:
Rack D rives on C la s s i f ie r s 4  -  5 Hp. 20 HP.
H o ist Motor on Shovel 187#
Swing m m m 40
Thrust * " M
Pan Conveyor _______*o

327# HP.

• HILL-THDMBULL MINE:
Feeder Motor 60
H o ist Motor on Shovel 187#
Swing M M M 40
Thrust «  » « 39
Dorr Bowl C la s s i f ie r s 2 -  5 HP* ___ 10

.. .asfi#
fwd* 664 HP.



M E C H A N IC A L  3B P A H E M B H T

m a i w i

4 0 8

HOLMAN-CLIFFS MINE:

Electrical Department: (Cont*d)

brt* fwd.

Pan Conveyor 40
Log Washers 3 -  40 HP. 120
H o ist Motors on Shovels 2 167£ " 375
Swing * « m 2 - 4 0  " 60
Thrust m m  m 2 - 4 0  " ___ 80

J SSI k -

664 HP*

M l

1 ,359  HP.

MB^BA RANGE;

T otal E x c iters  and Generators in s t a l le d  to Neoember 3 1 s t ,  1931 -  

" Haulage G enerators " " h « ” -

* D ir e c t Current Motors " "  m m  " -

SjP̂ Y IH G Q t fflNB:

E x c iters  in s t a l le d  to  December 3 1 s t ,  1931:

Compressor ^ o to r  E x c ite r

Underground Haulage Generators in s t a l le d  to  Deoember031st, 1931 -

8  -  20 HP. D.C. Motors

1 ,273  KW.

270 KW. 

1 ,359  HP.

Top Tram Larry Oars 
Fan

40 HP.

10 KV. 

150 .KV.

55 HP.

ISHj * DISTRICT:

H Underground Haulage G enerators M

w D irect Ourrent Motors M

T ota l Spare D .C .G enerators & E x c iters  on hand 

” " Underground Haulage G enerators ”

M M D ir e ct Ourrent Motors "

3 1 s t ,  1931 - 2 ,879^  KW.

M M a* 1 ,255  KV.

M M - 3 ,8 5 8 $  HP.

M M - 42 KV.

M N •» 100 KV.

H M 192 HP.



4 0 9MBCHASIQ4L PgPARTOTCH*
A H H U A L  R B P O B T

x g y u s a

Blectrlcal Department: (Coat’d)

S u b station  transform ers in s t a l le d  up to  December 3 1 s t ,  1931:

66 .0 0 0 /2 .3 0 0  V o lts Phase

1

Jgfe.

3

K.V.A. TOTAL K.V.A.

l&xnising S u b station 667 2 ,001
Seney ** 1 1 25 25
Inland #1 " 1 3 500 1 ,500

•  #2 " 1 3 500 I M
5 ,026  K.V.A.

33 .0 0 0 /6 6 .0 0 0  V o lts
Gwinn S u b station 1 3 1 ,250

— 5JSB&
3,7 5 0  "

33 .000 /13 .200  V o lts
Clarksburg S ub station 1 3 _________ U f f

112£ «

3ban S u b station 1 1 25 ___________ 26
25 "

g2»P0Q/,g.gP9 Y pltg
Brownstone S u b sta tion 1 3 400 1,200
C l i f f s  Shaft-Holmes S u b sta tion 1 6 500 3 ,000
Morxi e-L loyd S u b sta tio n 1 3 590 1 ,770
P rin ceton  ** 1 3 250 750
R epublic " 1 3 400 1 ,200
Haas M 1 6 590 3 ,540
Bscanaba Riant " 1 3 590 1 ,770
Owinn " 1 3 625 1 ,875
Muni s in g  M 1 3 200 600
McClure P lant " 3 2 5 ,0 0 0 10 ,000
Carp " ** 1 3 1 ,900 5 ,700
Au tr a in  M H 3 1 1 ,2 5 0 1 ,250
Palmer " 1 3 625 1 ,875
H o ist P lan t H 1 3 667 2 ,000
Greenwood " 1 3 150 450
Chatham M 1 2 15 30
Bben n 1 1 25 25

37,035 •

Carp P lant S u b sta tion 1 6 185 1 ,110
Gwinn " 1 3 350 1 ,0 5 0
Mackinaw n 1 3 350 1,050
Inland #1 H 1 3 25 75
Blaney Park " 1 2 25 50

f t  M H 1 1 15 ___________ IS
3,350 "

6 .600/115-230  V olts
Germfask 1 1 15 15

H 1 2 1 .5 3
H 1 2 3

TOTAL

6
___________ M  "

49,322^  K.V.A

Transformers u sed  fo r  Underground Haulage i n s t a l l e d  to  1 2 /S //3 1 :

Athena ^ lne con verters 1 6 35 210
Mackinaw N con verter 1 3 35 ____ 105

315 K.V.A*



MECHANICAL DEPARTMENT 

ANNUAL H 

YlA3 1823.

D is tr ib u tio n  Transformers in s ta l le d  up to  December 3 1 s t ,  1931s

E l e c t r i c a l  D e p a r tm e n t  ( C o n t 'd )

2 3 0 0 /2 2 0 /ll0  V olts

ANGELINE MINIS:
H oist Control

CLIFFS SHAFT MIHES 
O ffice  L ights

Laboratory 
*’A” Shaft H o ists  
Pump S ta tio n  L ights  
Crusher House L ights  
Crushers & Surface L ights  
Gravdl Scraper 
underground Scrapers

n i«

Motor-Oenerator Set fo r  B attery Char­
g in g  and 1 s t  Level A Scrapers 
H a c tifie r s  
L ights
Scraper L ights  
S ign al in  Engine House

HA HD oHE, BR0.7NST0NE, ETC.
Light & Power

H « t

Shop
Managerls Residence

II H

F. C. Stanford & T estin g
II H If I t  M

LAKE LllxtJsis
Engine House L im its

TILDEN MINE.
Pun5>
Lim its & Power

PHASE NO. 5 » T » A , . J M A L A i

*
M

D r i l l s
Shovel
Crusher
Synchronous Condenser 
Scrapers

J k

1 1 10
1 1 15
1 1 5
1 2 115) 30
1 1 3
1 2 l 1) 2
1 3 (10) 30
1 2 (37) 75
1 4 (50) 200
1 3 (25) 75

1 3 (15) 45
1 7 ( 5) 35
1 34 H i) 51
1 1 2
1 1 __2.

1 1 15
1 1 a
1 1 30
1 2 (10) 20
1 1 5
1 1 n
1 1 1__ a
1 1 ___ a

1 2 (10) 20
1 1 10
1 2 ( 5) 10
1 2 2
1 3 (10) 30
1 3 ( 5) 15
1 3 (10) 30
1 2 (7i> 15
1 3 (15) __ £5

7#

581

90

221

fwd. 8 6 0 g -

I



iaaaiimoAL department

ANNUAL REPORT 
1931

D is tr ib u t io n  Transformers (Coat'd)
PHASE HQ. K.V.A. »  iC,Y ,At 

b r t . fwd. 860#

f f i a s t g i s a l  ^ .Q a a r lm a a t. IC o n t * d )

ATHENS MINE.
Machine Shop 1 2 (10) 20
Surface E ights & Lab. hot P la te s 1 3 (10) 30
Pump S ta tio n  L ights 1 1 5

It It It
1 1 2

100 G.P.NL Pump 3 1 40
Signal System 1 1 1

engine House L ights 1 1 5
If It I t

1 1 4
,, 01 
#£op *ram 1 1 2

" " Contrdl 1 1 ___1

jhAAS MINE.
Lim its & In je c t io n  Pump 1 3 ( 1 0 ) 30
Coal 8rusher & Shop 1 2 ( 1 0 ) 20
S ign al System 1 1

( 5)
#

3rd Level Pump S ta tio n 1 2 1 0

Cage H oist Control 1 1 1 0

Skip H oist Control 1 1 2
I t  I t  It

1 1 3
Hock Spam 1 1 1

H eaters in  Engine House 1 1 7#
Top Tram 1 1 2
Shop 1 1

MAAS CHUSHING PLANT*
L ights 1 1

N3GAUNEE MINE*
Shop Light <fc Power 1 1 1 0

H It t t  I t
1 1 7#

Engine House L ights & Power 1 1 1 0

I t  II I t  I t  I t
1 1 5

S ignal System 1 1
(7#)

•#
-Pump S ta tio n  e ig h t s ,  e t c . 1 3 22#
12th Lecel Pump 1 3 ( 5) 15
Bam 1 1 5
Gravel P it 1 1

( 1 0 )

7#
H o ist <* L ights -  f 2  Shaft 1 3 30
Laboratory L ights & Power 1 2 (15) 30
Undg. Haulage 1 1 ___3

SOUTH JACKSON CHUSHING PLANT*
H oist Brake 1 1 5
L ights 1 1 2

110

101

7#

146

fwd. 1,232
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MSCHANI CALYDEPARTLIEHT
annual aspoag

YEkH 1251

D is tr ib u tio n  Transformers (Cont'd)
PHASE NQ. Ka V.A. TOTAL i ^ . A ,  

b r t .  fwd. 1*232

E l e c t r i c a l  D e p a r tm e n t  l C o n t 'd )

LLOYD MINE:
Cage H o ist Control 1 1
Skip H oist Control 1 1 4
Water Supply Pump House l ig h t s 1 1 2
Engine House L ights & B e ll  System 1 1 5
Shaft nouse Lim its 1 1 5
■a u x ilia ry  Compressor 1 1 2
Lim its & Power 1 1 „Jkk

3 i i
m m b»

Skip H0i s t  Control & L ights 1 1 10
cage " * 1 1 4
S ign a l System L igh ts 1 1 JL2
Shop & Lim its 1 3 (10) 30
7th L evel Dump S ta tio n  L ights 1 1 2
Location L ights 1 1 7 |
Club House L ights 1 1 10
Laboratory 1 1 10

N 1 1 15
E le c . Hoorn 1 1 1
Engine House 1 1 _ j £

95
SECTION 6 SHAFT:

H oist Control 1 1
L ights 1 2

n i
REPUBLIC MINE:

0 . E, Tram 1 1 15
L i f t i n g 1 2 (2) 4
Engine House L ights 1 1
H oist Control 1 1 25
Top Tram Controls 1 2 (1) 2
O ffice  L ights 1 1 3
Water Dower D iaat L im its 1 1

t t  H  M  I t 1 1
61

AUSTIN MINE:
Shop 1 1 JLQ.

10
UAHDNSR MINE:

Cage H olst Control 1 1 10
Top Tram 1 1 l
Dower & L ights 1 2 U&L_2Q.

31
ikiACKINAW Mil®:

Machine Shop 1 2 (5) 10
H oist Control 1 1 10
Tpp Tram 1 1 _ 1

21
PRINCETON #2:

Top Tram L ights 1 1 3
S tock p ile 1 2 ( io i_ s a

23
PRINCETON MINE #3j

L igh tin g  & B e ll  System 1 1 - 3 ^
_____l i

fwd. 1,517^-



MECHANICAL DEPARTMENT 

ANNUAL REPORT

i m

4 1 3

E l e c t r i c a l  D e p a r tm e n t  ( C o n t 'd )

Distribution transformers (Cont’d)

PHASE NO. A,V.At m & t g»v.
brt. fwd. 1,517k

PRINCETON CENTRAL POWER PLANT*

Coal Crusher 1 3 [7t) 22|-
32§-Power Plant Lights 1 1

PRINCETON CENTRAL SHOPS:

Power & Light 1 2 (10) 20
20

GUINN DISTRICT OFFICE:

Lights 1 1 — i a
10

PRINCETON PUMP STATION*

Power 1 3 (15) 45
Lights 1 1 ___ a

50
GWINN DISTRICT CRUSHER;

Power & Limits 1 2 (10) 20
20

GWINN SUBSTATION:

Limits 1 1 ----- 1
i

AU TRAIN WATER POWER*

Operators Dwelling Limits 1 1 2
Control 1 1 2
Power & Lights, Dixon Location 1 2 (5) 10

** M “ Grand Island 1 2 (5) 10
Limits, Forest Lake Location 1 1 10
Chief Operator’s Dwelling Lights 1 1 (5) 5
Surge Tank Heaters 1 2 (5) 10
Dixon tie Mill 1 3 (3) 9
Gravel p i t 1 2 (5) 10
Camp Lights 1 1 (5) ___ £

73
CARP RIVER WATER POWER PLANT:

Power & Limits 1 1 10
n n n 1 1 20

Pump 1 2 (1) ___ §.
32

HOIST PLANT;

Power & Limits
i i h m

1 3 (10) 30
30

M3CLUEE PLANT:

Power A L i ^ t 1 2 d o )__ §a
20

m SCANABA RIVER PLANT:

Power & Light 1 3 (5) 15
______1&

frRA,ND T.tyj&n 1,821



MECHANICAL DEPARTMENT 
ANNUAL REPORT 

*HAR 1931

s l9ct;xical Dopartraaati (centM)

D istr ib u tio n  ^ransform ersj
PHASE a d. A aX aA jl

THE CLIBfPS ELECTRIC COMPANYj 
A ustin  lo c a t io n  L igh tin g 1 1 10
Gwinn S tr ee t  L ights 1 2 (1) 2

w m t» 1 1 2
M L igh tin g  -  near Depot 1 1 £
" ” -  Poplar A lley 1 1

(5)
30

" Power -  Club House 1 2 10
" L im itin g  -  M " 1 1 10
" " -  M ineral S t . 1 1 10
** H Pine S t . 1 2 (15) 30
** Power -  School 1 3 (5) 15
" L im iting  -  ** 1 1 10

Gyr Location L igh tin g 1 1 2
P rinceton  Upper L ocation L im itin g 1 1 10

" Lower " * 1 1 5
New Swanzy H 1 1 10
L i t t l e  Lake " 1 1 5

n ii * 1 1
(?£)

?£
Chatham l ig h t in g  & Power 1 2 15

n it 1 1 10
tt tt 1 1 5
ti tt 1 1 1

Eben L i f t i n g  -  School 1 1 10
Seney " 1 1 10

tt rt 1 1 3
Ruraley L igh tin g 1 1 5

2£Dorsey Pam  L im itin g 1 1
It M H 1 1 3

Eben * " 1 1 3
II w  II 1 1 sir

Blaney ^ ig h tin g  E xtension s 1 1 ___2_

42T.AL. ..KtV t Aj.

IQm. 242



MECHANICAK DEPARTMENT
annual report

YEAH 1931

Spare transformers on hand December 31st, 1931:

■■S lflfltC lC ftl P Q p a rtm Q B t: ( O o n t 'd i

4 1 5

ANGELINS MINE*

PRINCETON CMTRAL POWER PLANT 
Spare

PEASE N E.V.A. x'OTAL a. 7 .A.

General E lec tric 1 1 __I

ATHENS MINE*
Spare 1 1 3
Spare 1 1

REPUBLIC MINE:
General E lec tric 1 1 —A

GENERAL STOREHOUSE & BARN:
Generalf E lec tric  fo r 440 shaft pump 1 1 100

It It 1 1 10
It It 1 1 5
" M from Reptblie 1 1 20
M  I t  I t  H 1 1 15
i« t t  ra n 1 1 ’Ht
H It I f  It 1 1 10

General E lec tric 1 3 (75) 225
It It 1 1 10
It t t 1 1 10
It t t 1 1 10

Western H 1 1 *
General ** 1 2 (15) 30
Allie-Chalmers 1 1 7*
General E lec tric 1 1 10

t t  i t 1 1 3
t t  H 1 i 5
M It 1 i 2

Western E lec tric 1 i 10
General ” 1 i 2
Weetin^iouse E lec tric 1 i 5
General E lec tric 1 i 5

t t  t t 1 i __ 1

GW1NN SUBSTATION:
Spare 1 i —14

ESCANABA RIVER PBANTj
Spare 1 i -1 4

PRINCETON MINE ENGINE HOUSE:
Surface Lighting 1 i _5.

A.
-a

510^

10

10

5

JL-a

M k 547
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m 1 2 2 1

CuHPABATI'M TABLES.

CUBIC

TOW'S TONS OBE FT. AIR GALLONS

OOAjl. & BOCK CU.FP PEB TON OP WATER

m s m j p . HOISTED A IH USED HOISTED EPMHSP

9 W S  SHAFT

1922 891 138,702 419,382,000 3,023 399,874,439

1923 2 359 305 727 734 645 710 2 403 377 383 675

1924 2 224 309 996 784 461 617 2 530 388 257 675

1925 2 900 322 928 824 005 547 2 551 327 655 585

1926 1 470 350 604 801 351 000 2 285 379 727 700

1927 957 426 830 766 647 000 1 796 440 517 425

1928 1 008 416 344 804 600 000 1 932 463 182 750

1929 934 451 334 853 572 500 1 891 461 403 025

1930 716 444 511 896 693 000 2 017 446 650 100

1931 560 315 492 592 506 000 1 878 350 061 000

A'gHjaiS .L^EE

1922 683 193,711 456,615,000 2,357 86,235,708

1923 971 246 704 635 535 000 2 576 103 329 157

1924 685 246 352 581 130 000 2 359 116 161 813

1925 789 214 510 468 900 000 2 186 131 715 395

1926 869 226 229 547 650 000 2 421 140 788 044
1927 790 233 221 679 815 000 2 914 127 086 869
19§8 827 241 977 710 640 000 2 936 120 178 303

1929 767 344 534 * 154 380 000 3 350 117 645 969

1930 657 384 801 1 060 650 000 2 756 121 785 145

1931 621 254 660 686 750 000 2 696 136 215 501

uAAS MINE

1922 628 219,676 458,010,000 2,083 516,431,109

1923 548 228 528 472 220 000 2 066 509 330 141

1924 682 224 291 470 860 000 2 099 522 683 088

1925 670 144 408 372 735 000 2 581 480 918 511

1926 829 245 992 420 930 000 1 711 508 242 996

1927 ?67 274 586 521 730 000 1 900 534 129 791

1928 657 272 740 679 005 000 2 489 553 419 346

1929 577 347 232 1 067 265 000 3 074 554 452 221

1930 606 443 504 1 374 390 000 3 098 577 703 994

1931 618 332 206 756 405 000 2 076 585 922 823

n e g a u n e e  u in e

1922 1,075 300 041 414,,765,,0 0 0 1,392 613,,603,,672

1923 996 383 914 655 695 0 0 0 1 708 582 912 109
1924 1 156 322 705 558 980 0 0 0 1 732 502 525 354

1925 1 100 342 824 660 600 0 0 0 1 927 436 422 253
1926 1 229 374 004 602 0 1 0 0 0 0 1 609 440 271 619
1927 1 139 5#1 516 895 680 0 0 0 1 785 603 746 976
1928 1 278 472 458 1 047 240 0 0 0 2 216 629 675 383
1929 1 410 569 489 1 123 840 0 0 0 1 973 648 591 436
1930 1 254 597 364 1 044 270 0 0 0 1 748 556 227 893
1931 885 346 533 620 641 0 0 0 1 791 482 294 599
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juSCHANIOAL DEPARTMENT 

ANNUAL REPORT 
YEAIj 1951

COMPARATIVE TABLES
CUBIC

TONS TONS ORB FT.AIR GALLONS

COAL & ROCK OU.FT P E R  TON OF WATER

YEAR BURNED HOISTED jJLSjJggB

XILDSM i4lN^

1929 625 441,769

1930 498 287 043

1931 244 137 010

MORRIS-LLOYD MTO n

1922 931 241,065 596,225,500 2,473 276,149,791

1923 1 031 273 124 826 038 000 2 460 267 210 477

1924 894 229 968 381 573 000 1 659 221 874 604

1985 919 258 062 611 836 920 2 371 172 168 518

1926 1 190 291 852 469 265 000 1 608 203 411 761

1927 1 096 333 736 688 545 000 2 062 223 631 596

1928 1 295 364 123 693 360 000 1 904 227 752 992

1929 1 243 456 119 947 560 000 2 077 236 012 174

1930 1 314 490 395 1 058 670 000 2 158 224 981 368

1931 795 364 591 ' 660 645 000 1 812 205 406 448

GAHDNAR-iiiACKIMAW MINE

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

1929 531 119 189 570 635 000 4 703 56,528 157

1930 316 129 321 621 450 000 4 805 74 823 761

1931 152 80,801 489 240 000 6 054 J7<| 438 518

SP IMS-7 IRC IL MINE

1922 192 5,432

1923 495 19 732

1924 272 55 953

1925 313 72 542

1926 392 92 407

1927 424 163 911

1928 366 184 141

1929 292 168 913

1930 318 146 027

1931 256 97 371

HILL TRUMBULL MINS

1922 3,447 352,651

1923 4 096 311 012

1924 3 049 322 8»3

1925 3 364 521 382

1926 3 738 522 017

1927 4 149 544 405

1928 495 748

1929 521 845

1930 392 598 ____
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COMPARATIVE TABLES 

YEAR

TONS

COAL

TONS ORE 

& ROCK 

HOISTED

CU.FT 

.413 USgD

CUBIC 

FT.AIR 

FER TON 

HOISTED

(BALLONS

DF WATER 
PUM&EID

ALEXANDRIA MINE

1930 322,102
1931 105 141 385

HOLMAN-CLIFFS MINE

1930 673,048
1931 296 414

WADE MINE

1929 162,595
1930 165 853
1931 54 057

'

✓
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21* ANNUAL REPORT OF THE MINING ENGINEERING DEPARTMENT FOR THE YEAR ENDING
DECEMBER 31, 1931

The books o f  photographic naps and views o f the Company's o p era tio n s have  
been prepared as in  former years* The following is  a l i s t  o f  the books:

A. LIST OF ANNUAL REPORT MAP BOOKS FOR 1931.

The C leveland-C liffs Iron Company,
Ishpaming, North Lake and Iron River D is tr ic ts*

The C leveland-C liffs Iron Company,
Negaunee and Gwinn D istr ic ts*

The C leveland-C liffs Iron Company,
Minnesota D istr ic ts*

The C lif fs  Power & Light Company, ,
H y d ro rE le c tr ic  sy s te m .

The f i r s t  three books contain the surface and underground maps o f  th e  m ines 
operated by the Company, and the la s t  book i s  made up o f  maps and view s in  connec­
tio n  with the operations o f  the Power Company. Two copies o f  each book were p re ­
pared, one for the Cleveland o f f lo e  and one to be kept in  the E ngineering D epart­
ment at Ishpeming*

Special books have a lso  been made for others in terested  in  th e  Company's 
operations, as w ell as books and loose leaves for the various su p erin ten d en ts*  
These books, e t c ,  are l i s t e d  below:

BOOKS*
NO. OF
COPIES* MINE OR DISTRICT* FOR WHOM.

1 Athens Mine, Pickande, Mather fc Company
Negaunee Mine, Bethlehem Mines C orporation

5 H i l l .  Trambull, North Star and Bingham Mines, Partners -  M esa b a -C liffs  Iron  
* Mining Company

Partners -  H olm an-C liff a M ining  
Company

5 Holman-Cllffs Mine,

5 C an isteo-C liffa  Mine,

1 Alexandria Mine,
1 Alexandria Mine,
2 Alexandria, H i l l ,  Trumbull, North Star, 

Bingham and wade Mines,
1 H ydro-Electric System,
1 Negaunee end Gwinn D is t r ic t s ,
1 C l i f f s  Shaft Mine,

,1  North Lake D is t r ic t ,
1 Tilden and S p les-V lrg il Mines,
1 Minnesota D is t r ic t s ,
1 C an isteo-C liffa  and Holman-Cliffa Mines,

LOOSE LEAVES.

1 C a n is tso -C liffs , HiU-Trumbull and 
Holman-Cllffs M ines,

Partners -  C a n is te o -C lif fa  
Mining Company 
Donner Mining Company 
A. C* Chisholm -  Fee Owners

Arthur Iron M ining Company
0* D* McClure, G eneral Manager
W. W. G ra ff, Sup erin ten dent
C. J . S ta k e l, S u p erin ten dent
C* J . S ta k e l,  Sup erin ten dent
W. R . M eyers, Su p erin ten d en t
M. H. Barber, D i s t r i c t  S u p erin ten d en t
E. C0 Congdon -  Fee Owners

H. C. B olt h o u se , S u p erin ten d en t

ENGINEERING DEPARTMENT



B* Milling le a s e s  on some o f  th e  p r o p e r tie s  req u ire  th a t  map rep torts s h a l l  he 
sen t a t  variou s tim es during th e  year t o  in te r e s te d  p a r t ie s *  These map 

rep o rts  c o n s is t  o f  blue p r in ts  o f  th e  current mine maps* The fo llo w in g  i s  a 
l i s t  o f  th e se  rep o rts  th a t were s e n t  out during th e  year:

ATHENS MINE.

Maps o f  th e  Athens Mine were sen t m onthly to  th e  C leveland o f f i c e  fo r  P ic k -  
ands, Mather & Company* Semi-annual l e t t e r s  were sen t to  the Agent rep resen tin g  
th e  owners o f  th e  p o r tio n  o f  th e  Athens Mine known a s  th e  C orblt Lease that no 
m ining was done in  t h i s  area during th e  year*

NEGAUNEE MINE.

Fourteen s e t s  o f  th e  annual report p r in ts  o f  th e  1 0 th , 11th* 12th  and 13th  
l e v e l s  were sen t to  th e  C leveland o f f i c e  fo r  th e  fe e  owners o f  th e  Negaunee Mine*

MAAS MINE.

Monthly maps o f  th e  underground workings o f  th e  Roman C a th o lic  Cemetery pro­
p er ty  were se n t to  Mr. R . S .  A rch ib a ld , Negaunee, Engineer in  charge.

M0RRIS-LL0YD MINE.

Monthly maps o f  th e  underground workings o f  th a t p o r tio n  o f  th e  M orris Mine 
on th e  Moore and Chase l e a s e s  were sen t to  Mr* R* S* A rch ib a ld , Negaunee* Engi­
neer In charge*

SPIES-VIRGIL MINE.

F ive s e t s  o f  maps o f  th e  m ining op era tion s o f  the V ir g il  Mine were sen t to  
the le s s o r s  a t  the end o f  each quarter during th e  year* S in ce  September 1 s t ,  
th ree  s e t s  o f  a n a ly ses  and two s e t s  o f  l e v e l  maps have been se n t  to  the R epublic  
S te e l  Corporation* showing th e  workings on th e  Sherwood p ro p erty , b es id es  th ree  
s e t s  sen t at th e  end o f  each quarter*

MACKINAW MINE.

One s e t  o f  th e  m onthly maps o f  th e  Mackinaw Mine have been s e n t  to  th e  
l e s s o r s .

C* REMARKS ON THE ABSTRACTS AND VARIOUS SUBJECTS FOR THE YEAR 1931*

All documents in v o lv in g  the tr a n sfe r  o f  Company lands have been re ferred  to  
th e  E ngineering Department fo r  approval before being  ex ecu ted . P r io r  to  1931* 
on ly  such documents a s a f fe c te d  th e  lands under th e  Mining Department were r e ­
ce iv ed  but e a r ly  in  1931 t h i s  r u lin g  was changed to  in c lu d e  a l l  Company lands  
wherever s itu a ted *  These documents have been en tered  on th e  record s and d escrip ­
t io n s  and co n d itio n s cheeked b efore  b eing  sen t to  th e  Manager o f  th e  Mining De­
partment fo r  approval*

The fo llo w in g  i s  a l i s t  o f  th e  variou s documents en tered  on th e  records o f  
th e  E ngineering Department during th e  year* C opies o f  some o f  th e se  documents 
have been p laced  on f i l e  in  th e  Department:

ENGINEERING DEPARTMENT
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NO. LAST
RECEIVED FILS NO

Land O ffers* •» «» 26 1871
Deeds and M isce lla n eo u s, 48 1182
Easem ents, s» as 61 338
R ig h ts  o f  a a y , - as w» 5 219
Water R ig h ts , - as «* 0 57
Surface L e a se s , as as 309 3438
A p p lica tio n s fo r S a le , - 9 117
S a le s ,  -  -  - -  - 22 500
Tax H is t o r ie s ,  - -  - 1 559
Legal O pin ions, as as 0 193

LAND OFFERS*

Twenty one o f  th e  land  o f f e r s  r e ce iv e d  during th e  year were fo r  m ineral lands*  
These were re ferred  to  th e  G eo lo g ica l Department and rep o r ts  made d ir e c t  to  the  
Manager* There was one o f f e r  o f  w ater power lan d s which was r e fe r r ed  to  th e  General 
Manager o f  the C l i f f s  Power & L ight Company, and fou r o f f e r s  o f  property  in  the  
C ity  o f  Negaunee*

DEEDS AND MISCELLANEOUS DOCUMENTS*

The documents en tered  under t h is  head in v o lv e  th e  tr a n s fe r  o f  land on r ig h ts  
t o  or from th e  Company, or i t s  s u b s id ia r ie s ,  which are  not f i l e d  elsew here* Three 
o f  th e se  c o n s is te d  o f  co p ies  o f  o ld  tr a n s fe r s  th a t were needed fo r  th e  records o f  
t h i s  o f f i c e ,  w h ile  th e  o th ers  are new*

EASEMENTS.

These documents cover r ig h ts  o f  way granted to  the C l i f f s  Power & Light Com­
pany fo r  tran sm ission  l in e s  and are m ostly  in  connection  w ith  th e  new l in e  between 
Gw inn and th e  Inland Lime & Stone Coo® any quarry*

RIGHTS OF WAY.

These covered var iou s ra ilw ay and p u b lic  highway gran ts by th e  Company, both  
in  Michigan and Minnesota*

SURFACE LEASES*

These le a s e s  a l l  o r ig in a te d  in  th e  Land Department and were se n t to  th e  M ining 
Department fo r  approval*

APPLICATIONS FOR SALE AND SALES*

The a p p lic a tio n s  fo r  s a le s  and documents fo r  s a le s  o f  land were prepared by 
th e  Land Department and subm itted to  th e  Mining Department fo r  approval*

ABSTRACTS OF TITLE.

There were no new a b str a c ts  en tered  during th e  year t o  the regu lar  a b stra c t  
books but a la rg e  amount o f  Inform ation has been c o lle c te d  in  preparation  fo r  a  
complete r e v is io n  o f  a l l  th e  ab stra ct books* T his r e v is io n  i s  such a la rg e  p iece  
o f  work th a t i t  must n e c e s s a r i ly  w ait u n t i l  i t  can be put in  th e  hands o f  one 
person* The checking up o f  th e  t i t l e  o f  th e  Company lands has been continued  
throughout th e  year* Furthermore, a con sid erab le  amount o f  work was done w ith  
th e  Legal Department in  o b ta in in g  r ig h ts  o f  way fo r  th e  C l i f f s  Power & L ight 
Company's tran sm ission  l in e s  a cro ss  lands fo r  whioh no p erm ission  had p rev io u sly  
been obtained*

ENGINEERING DEPARTMENT



MICHIGAN STATE TAX COMMISSION,

Maps and e stim a tes  o f  th e  ore  r e se r v e s  a t  th e  variou s M ichigan mine a were pre ­
pared and se n t to  the S ta te  Tax Commission, a s u s u a l, during th e  year*

TAXES.

The ta x  l i s t s  o f  th e  Mining Department and C l i f f s  Power & L ight Company were 
r e v ise d  and oop ies were se n t to  th e  Land Department, th e  Tax Department and Mr,
0* D. McClure* The delinquent ta x  l i s t s  o f  th e  variou s c o u n t ie s , in  which th e  
Mining Department and th e  C l i f f s  Power & L ight Company are in te r e s te d , were checked  
over and a rep ort made on the delinquent lands* During th e  year q u ite  a number o f  
delinquent ta x e s  were s e t t le d  upon th e  approval o f  the L egal Department, th e se  
being m ostly  lan d s crossed  by th e  C l i f f s  Power & L ight Company tran sm ission  l in e s *  
Most o f  th e se  delinquent p a r c e ls  had been rep orted  p r e v io u s ly  but a d e f in i t e  d e c i­
s io n  as to  how the delinquency was to  be handled had not been made u n t i l  t h i s  year* 
F r a o tlo a lly  a l l  o f  th e  delinquent d e sc r ip t io n s  have been c lea red  up*

LISTS OF LANDS.

During th e  year a l i s t  o f  th e  lands belongin g  to  th e  Company under th e  j u r is ­
d ic t io n  o f  th e  Mining Department was prepared under th e  su p erv is io n  o f  and sub­
m itted  to  th e  Legal Department. When t h i s  l i s t  was subm itted , th e  Legal Depart­
ment was Informed th at th ere  were c e r ta in  u n s e tt le d  q u estio n s  o f  t i t l e  th a t should  
be passed upon by them be f t  re  being  subm itted to  the C leveland o f f ic e *  A very  
complete l i s t  and check-up o f  th e  h o ld in gs o f  th e  C l i f f s  Power & L ight Company i s  
now being made and w i l l  be f in is h e d  e a r ly  in  th e  year and subm itted to  the Legal 
Department*

MISCELLANEOUS.

The fo llo w in g  are a few o f  the more important m isce llan eou s m atters handled  
in  th e  E ngineering Department during th e  year th at are  not m entioned elsew here in  
t h is  rep o rt:

C .C .I.C O .'S  SECOND ADDITION TO THE CITY OF NEGAUNEE.

The p la t  o f  t h is  A ddition  was prepared and accep ted  by both th e  C ity  o f  
Negaunee and th e  A uditor General and was p laced  on record in  the R e g is te r  o f  Deeds 
o f f i c e  a t  M arquette.

ARCTIC IRON COMPANY.

A rep ort was made in  b e h a lf  o f  th e  A r c tic  Iron  Company showing th e  p o r tio n s  
o f  th e  su rface  owned by th e  C le v e le n d -C llffs  Iron Company in  which th e  A r c t ic  Iron  
Company has an in te r e s t*

AERIAL SURVEY.

There i s  a com plete s e t  o f  photographs on f i l e  in  the E ngineering Department 
o f  th e  a e r ia l  survey made over th e  Ishpemlng-Segedunee D is tr ic t*  A s e t  o f  the  
Mosaic maps w i l l  be mounted and sen t to  th e  C leveland o f f i c e  e a r ly  in  the year*

CHIEF MINING ENGINEER
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