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7. OPEN PIT

OPERATIONS

(Continued)

f. Drilling, Blaating &Explosives

(Cont *a}

Statement of Drill flits Sharpened (Cont»d)

Number of
Bits Sharpened

West Tilden 1,213
East Tilden oy

Ulstrlbution of Explosives Uaeu

PBIIURY BLASTING

Kind Quantity

No, 2 Gelamite
delsmite "a* 0,000
40* delatin
AQJC del atin
6 gyt delatin 0,900
9ot del atin 2,100

Total Powder 17,000

Blasting Supplies
Dbl Count.Coro.Bick.Fuse m

Plain Conacau-Biclc, Fuse 1,009
No.2 WC Cora.-Biclc. Fuse
Connecting Wire

Total Fuse, Caps, etc. 4.03b

Total All Explosives,

secoklaby BLASTINd Tv

ayfc delatin 2,700
Blasting Supplies pt.
No, o Caps 2,000
Crescent Fuse 12,050
No. o Electrio Caps 50

Connecting Wire

Total fuse, caps,etc.
Total Secondary Blasting

Srand Total Primary A Secondary,
EXPLORING

00£ delatin

No, o Electric Caps

Connecting Wire
Total Explosives,

Total * Per Cost Sheet,

Feat of Holes

Lrilleu

0,y00
1,220

Price

12.75

17.75
20.25

lo.10

40.07
42,50

13.75

Per i
11.53
0,24
04,00

Feet of Hole

Per Bit Used

5,52
14,0

Amount 1931*

705.00

1,224.73
425.25

2 A15,00

140.04
42.00

190.92
2,005.92

371.23

32.35
79.50

>20
s _11

400.30
3,092.20

3,092.26

0

&10UNT 1930
4.9-75.3b

174.00
1,140.00
5.040.30

310.75

12,040.43

403.12
134.20
344 .42

3.20

665 .00
13.533.51

1.430.74

52.75
130.12

9.lo
4*16
202.21
1,032.90

10.100.40

26 .50
5.61

415,210.67
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.Sxploslves, Drilling &Blasting (Cont'a)

Statscant of explosives Usea

Kina

No.4 Hercocite
40% delatln
00% Sa tln
Saatln
Salatin

e A

Total Posaer
Blasting Supplies.

E[)?S(Qgﬂntlz&sra.&ck Fuss

Count Corg.Bick Fuse
B Safety As*
Electrlc Blastlng
Connect

necting Wre
Total Fuse,etc.,

Quantity
0
2,00

1
0,000
17,700

0
1,009

50

Total All .explosives,

Prouuct

Lbs. PovwerPerTmofOra
on for Poneer

Cost Per Tt

Cost Per Ton, Fuse Caps etc

Cost Per Ton, Al
Average Price per

PR

Arrage T Total
Pricé %tgl 1930
0 0

174.00

13v75  3/1.25 2
- 122475 50050
%0.25 2% 5%
12.75 (05,00 A
1574 210025 1410-7.07
. 2.7
wm BB D
ﬂ%’% 14004 40312
. 42.60 134.20
344.42

04.00 3.20 14.97
17.3d

300.03 1,103.00
3,092.26 15.2i0.07
157010 207,043

129 032

023 09

002 004

.05 (B3
157 1537
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6. COST OP
OPERATING
a. Comparative I ining Costs
1221 1930 Incr. peer.
PROLUCTIONt 137 010 207,043 150.033
Average Paily Product 1,051 2,295 044
Tons Per Kan Per Pay 40.50 53.79 13.23
Number of Pays Operating «3 125 42
Number Shifts ana Hours 1-5 1-9
Buaget-.Estimated Proauction 300,000 000.000 300,000
Budget-as t. Cost at Mine .536 405 _133
COSTS:
Pit Operating Accounts 390 357 033
Pit General Accounts 009 .050 020
Cost at Brine Per Cost Sheet «479 .2 -Oo7
PUVPRNCIATION :
Plant ana equipment 077 enm
movable equipment .000 =000
Taxes =100 .074 032
Stripping =0lo -Olo
Supply Inventory 000 .000
Total Cost at Eine 004 505 -O99
iXP1USI BjiYOHP MINh:
Rail Freight 040 040
Lake Freight ./o0 ./o0
Cargo Insurance & Analysis .010 010
Shrinkage .013 012
Total Cost Lower Lames 2.107 2,007/ 100

b. detailea Cost Comparison
T. pays & Shifts

The Kina operated on a 1-Q hour shift three days per week as far as
possible throughout the operating season of 1931 . Operations were
very intermittant, ana it was necessary to operate the pit when boats
were namea for Tilaen cargoes. We were able to operate the entire
season without working overtime more than four or five shifts. It
will be notea that the pit was only operatea 03 aays auring l93l. as
comparea with 125 aays in 1930.

2. Proauotlon

While the pit ana equipment were in shape for nanaling a large pro-
auction auring the past season, tne product was less tnan one naif
of that of 1930. which was aue to the general conaition of the ore
market. Out aaily average while loading with two shovels rrom the
West Pit was about tne same as that secured in 1930, but the low
average secureu while working one snovel in tne jiast Pit, broke
aown the average for the year.
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b. Detailed dost comparison (Cont"d)
Production

The average daily production from the iiast Pit was little better
than 900 tons per day. Only one shovel was operated in this pit,
and loading conditions were not favorable, as the cut here is not
a hillside cut, but into the hill, making it difficult to load
more than one or two cars at a time. Further, considerable time
was lost in sorting the rock from the ore in oruer to secure a
good product.

3* Coat of Production

The Cost of Production of .479 per ton compared with *f12 for 1930,
an increase of 007 per ton. Operating conditions were very satis-
factory, ana if we had had a normal year, there is no reason why
we would not have shown a decrease in the cost of production rather
than an increase. The increases will be found in the following
items: Drilling & Blasting, General Open Pit .expense ana waste
Pile expense.

The Cost on Cars of .004 compared with .303 for 1930, a further
increase of .07, anu is due to Taxes which were .03” higher in
I7J1 than in 1930.
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OPERATING:
(Continued)
b. Detailed Cost Comparison: (Continued)
4. Open Pit Costs;
1931 1930
Days per Week-——————————- 6-5
Shifts and Hours—--——————- 1-9 1-9
Production, Tons ---------- 137,010 287,043
Average Daily Production — 1,651 2,295
Number of Days Worked----—- 83 125
1931 1930 Increase
Per Per Per
) Amount Ton Amount Ton Amount Ton
PIT OPERATING:
Direct Ore:
1, Drilling & 21487.74 .157 39685.29 .138 .019
Blasting
2. Electric Shovels 2956.14 021 7018.72 .025
Operating
3. Electric Shovels 3900.96 .028 11707.76 .040
Maintenance
4. Locos. & Cars 3198.71 .023 5267.74 .018 -005
Operating
5. Locos. & Cars 1806.09 .013 7706.23 .027
Maintenance
6 . Track Expense 1829.67 .014 3619.86 .013 .001
TOTAL (Direct Ore) 35179.31 .256 75005.60 .261
GEN. PIT EXPENSE:
9. WaEer Supply 732.87 .005 377.85 .o001 355.02 .004
11. Crushing & 6782.77 .049 19978.31 .070
Screening
12. General Open 4065.99 .029 3937.30 .014 128.83 .016
Pit Expense
13. Open Pit 2740.00 021 3000.00 011 010
Superintendence
15. V/aste Pile 4066.82 .030 136.75 .000 3930.07 .030
Expense
TOTAL GENERAL 18388.45 .134 27430.21 .09 .038
PIT EXPENSE
TOTAL PIT 53567.76 .390 102435.81 .357 .033

OPERATING

8*4

Decrease

Per

Amount Ton
18197.55

4062.58 .004

7806.80 012
2069.03

5900.14 .014
1790.19

40826.29 .015

13195.54 021
260.00
9041.62
48867.91
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COST OF
OPERATING;
(Conttinued.)

b. detailed Cost Comparison:

GENERAL MINE EXPENSE:

18.

19.

20.

21.

24.

26.

27.

Insurance
Mining
Engineering

Mech. & Elect.
Engineering

Analysis &
Grading

Personal Injury

. Geological

Safety Department

Welfare Expense

Special Expense

Ishpeming Office

Mine OfFice

TOTAL GEN. EXP.
COST OP

PRODUCT ION

Taxes

TOTAL COST

BUDGET
Tons and Cost

TILDSN M11S
ANNUAL REPORT
YEAR 1931.

4. Open Pit Costs;

1931
Amount

163.81

517.43

1131.22

810.45

1635.37

117.67

162.70

459.20

844 .50

1133.08

5000.82

11976.26

65544 .02
14534 .86
80078.88

300,000

Per
Ton

001

-004

-008

.001

-004

-007

-008

.037

-089

479
-106
-585

.538

(Continued)
1930

Per
Amount Ton
76.44 000
1248.67 .004
1822.18 .006
4710.90 .016
2598.23 .009
123.17 001
435.55 002
795.52 .003
1127.85 .004
4380.12 .015
17318.63- .060
119754.44 417
21146.08 .074
140900.52 .491
600,000 .405

Increase
Per
Amount Ton
87.37 .001
002
.003
117.67 001
39.53 .000
23.65 002
48.98 .004
5.23 .04
620.70 .022
.029
.062
.032
.094
.133

85

Decrease
Per

Amount Ton

731.24
790.96
3900.44

962.86

5342.37
54210.42

6611.22
60821.64

300,000
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b. Detailed Cost Comparison (Cont™d)

& Open” SI" (Sst2

1. Drilling A Blasting

The Drilling ana Blasting coats are carried in a Deferred Account

and charged on a tonnage basis as the ore is loaded ana shipped.

The smaller tonnage shipped this year explains the decrease in total
amount. The increased cost per ton for l931 i3 due to the blast made
at the iiast Pit, which aid not break as large a tonnage per foot of
hole and per pound of powuer as in previous blasts at the West Pit,
where we have a high bank to blast.

2. Electric Shovels Operating

The small difference in cost per ton for operating tne shovels is

due to a smaller labor charge. During the past season when the mine
was idle, all men were laid off, including the shovel runners. During
I930 the shovel men were employed regardless of whether we were load-
ing or not.

3 . Electric Shovels Maintenance.

The maintenance for shovels was considerably lower than for 1930*
due to better operating conditions ana a smaller tonnage nanaled
during the past season.

4* Locomotives ana Cars Operating
The increased cost per ton for operating locomotives ana cars is
explained by the smaller average daily production*

9* Locomotives ana Cars Maintenance.

The maintenance of locomotives am cars shows a decided decrease,
and is explainea by the thorough overhauling given the locomotives
during the winter of 1930-37*

11. Crushing A Screening

The charge to this account include both the costs for operating am
maintenance. The decrease is uoe to the smaller tonnage handled and
less repain made throughout the plant.

12. Seneral Open PIt jjxpense

The charge to this account was about the same each year, with 42 less
operating days for 1931* T&® increased cost per ton is aue to our
having to maintain a certain number of men on our track orew for
shifting of tracks when necessary. During the past season a large
part of the traok crews time was spent on general improvement, which
explains the large increased cost against this account.

13 . Open Pit Superintendence.
The increase here is due to a smaller tonnage handled.

19* Waste Pile -expense.

The charge against Waste Pile expense in 1930 waa for laying a track
to the waste pile at the extreme west ena of the West Pit. The charge
in l931 is the cost of handling some 19,000 to 20,000 tons of waste
material from the j'sst Pit.
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b. Ietailed Cost Comparlaon (Cont™d)
4. Open Pit Coats.
19 . Kining .Engineering. 20. Mechanical & .Electrical Engineering
There was less miningand mechanical engineering requirea auring
1931 du® the curtailed operations.
21. Analysis & Grading.
Due to the large decrease in shipments from the Tilaen Mine in l9zl
over the previous year, there was less sampling ana fewer determina-
tions made.
>
22_ Personal Injury Expense
This charge is on a payroll basis, ana aue to our curtailed operation
during the season l93L, our payrolls were considerably less.
24 . Safety Department
There was more First Aia training given during le3l.
25 . Welfare expanse.
20. Special .expense.
27 . lahpeming Office
There was only a comparatively small increase against these items.
29 . Mine Office .expense
This increase is explained by a larger proportion of the Superintend-
ent’s time being charged to the xilaen during lesl. in 1930 his time
was uistriDutea to the Holmes Mine as well as the Tilaen ana Spies-
Virgil Eines.
10. TAXES

Tilaen Township
Tilaen Mine

1931 1930
t VALUATION ~ TAXES VALUATION TAXES
N# of NW] Sec.20-47-27 #300,000 11,130.0a #400,000 17,009.25
Sjg- of SWj Seo.23+47-27 4,000 140.76 4,000 153.13
Supplies ana Equipment 00,000 2,975.04 00,000 3,001 .u0
Summit Mountain Mine
of Sec. 20-47-27 (A) 1400 52.07 1,400 33. 0o
at of Sec. 20-47-27 900 33.40 900 34.40
Oguen Cine
Lot 3,Sec.13-47-27 130 5.00 150 5*74
Part Lot 4 ,Sec.13-47-27 100 3.72 100 5.03
Lot 3 Sec. 13-47-27 130 5.00 1.50 5.74
SEb- of Sec. 13-47-27 200 7-44 200 7*00
Total Tilaen-ogaen 300,900 14 .390.95 54°_ Qo9  20,930.71
Collection Pees...... 143 91 209.37

Total Tilaen-Oguen. ... 14 .534%00 21,140.06
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mere were no lost time accidents at tne illaen Mine curing tne
year 1731, 81 only twO **inor acciaants or 'no lost time.*” On
December 14m 1951 * tiie rilaen Mine completed two years witnoat
any lost time accidents, it was tne xirat one ox the oompanys*
properties to make sucn a record. During May tne employees OF
this property were presentee with Safety Buttons for having gone
one year without any lost time accidents. At Qnristmas time they
were presented with turkeys in appreciation of tneir two-year
record without a lost time accident. *e are proud of this record,
ana will make renewed efforts to maintain it during l932.

12_. BET QOSSTHUCT luh
AEL PBOPOShD
HEX COSSTHUCT10H

14. KAIKTEHAHCFi

AED REPAIRS

1.

& &AHo. 592, A & B, Opening & Equipping Tllaen Mine

a. Stripping

Stripping of the rough overbuiuen at the hast Tilaen Pit with a
50 H.P. scraper hoist was continued tnrough the Ffirst three months
of the year until March 3lst. At tnis time It was uecidea that
this deposit would not be opened up during 1731, ana further work
of developing was discontinued. The Stripping with the scraper
hoist proved very satisfactory, ana we secured good costs, which
have been tabulated unaer ''‘Stripping** ana showing a comparison
with that obtained from washing.

The overbuiuen at the West end of the iiast deposit is very heavy,
averaging from four to six feet in depth. There is considerable
harupan ana large bowlders which would be expensive, if not impos-
sible to move by washing. Ah area as far north as Diamond Drill
Hole Ho. lo, ana so0 ft. to the Aast, has been cleared of the rough
surface. It will be necessary to wash this area before blasting,
to keep tne ore clean.

In September wnen it was decided to mine a small tonnage of low
phosphorous ore from the f£aet Pit, work on extending tne track from
the Crusning Plant to the point of loading, was started. The track
ana the siding was laid, ana all charges to this £ & A closed as of
December 3lst, 1531 . Any additional track work will be in the nature
of extensions ana charged to "Operating.”

Shovels.

Both No. 2” and 31 shovels were gone over thoroughly ana all moving
parts cleaned. There were very few replacements, as the service
during the season of 1930 was not as severe as In the previous year.
The motor generator sets were taken to the Shops ana thoroughly
cleaned am replaced during January. The base and boom of both
shovels were gone over ana all rivets ana bolts tightened or replaced.
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1. Shovels, (Continued)
This is the first time that it has been necessaxy to ao this.
Several humreu rivets were replaced on So* ZJ shovel, while
on So* jj» only a few had to be renewed.

Last season the dipper sticks on the So* s1 shovel broke, ana
new ones that were built at the fiaru Ore Shops were put on.
These aipper sticks were two feet shorter than the original
ones, which makes a considerable difference when digging along
the bank. Sew dipper sticks were built during the winter at
the deneral Shops, and these were put on So. 31 shovel, the
short ones being kept a3 a spare set.

The dippers for both shovels were rebuilt, using a new designee,
front which will have s teeth instead of four. The outsiae

teeth are located on the corners of the dipper front and prevent
wear on the swinging lugs of the dipper. The new front is very
such heavier and smooth, making it easy to attach wearing plates.
The wearing plates were placed between the dipper teeth to within
IY) inches of the bottom, where old concaves from the large crusher
were riveted. These concaves are manganese steel and work out
very successfully as wearing plates*

2* Locomotives
The tanks of locomotives Nos. 2 am 3 were liftea from the truck
boaies, ana the frame work of the trucks rebuilt. The cabs of
Nos* 2, 3 ana 4 were repaired am painted, am changes mace in
the coal hopper of No. 4 locomotive. The boilers of the three
locomotives were serapea ana painted. The running gear of these
locomotives were overhauled after the olose of the season of 1JjO.

3* Cars
Very few repairs were maae to the cars auring the early part of
1331, these repairs consisting mainly of straightening steps ana
brake riggings.

4, Crushing Plant

~The two small crushers were overhauled during the latter months
of 193°* Luring January of l931l, work was started on the large
42 inch crusher. The bottom was taken down and working parts
inspected and cleaned* am new concaves were installed in the
bottom row. These concaves were ordered one inch thicker than
those previously used, to make up for some of the wear on the
head* With the head lower anu the new concaves in place, the
opening was less than 5 inches, the smallest size to which this
crusher can be set.

The steel frame carrying the dumping outfit was re-inforcea by
the addition of a ten-inch I-beam awv. several channels. A per-
manent laaderway and platform were constructed from the track
grade to the top of the crusher building where the hoist motor
is located.
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4* Crushing Plant (Cont’a)

New lining plates were put in the railroad loading pocket and
chute gates repaired. The conveyor motor was re-installed
during February, after being completely overhauled at the General
Shops at Ishpemingo Several coils burned out during the previous
season, ana repairs at the time were only temporary*

Cast iron wearing plates made at the Lake Shore iSngine Works,
were installed on the spider of the small crusher, which was
showing extensive wear due to the abrasion of the hard silicious
ore*

The conveyor belt which was installed during the winter of 1930,
has now handled a larger tonnage than the original belt, and
from all appearances will handle a like tonnage. This conveyor
belt is put on top of the old belt, which is used as a power
belt. The conveyor is the Luplex System of the Boston Woven
Hose and Rubber Company*

The pocket feeding into the 4s in. crusher, which was rebuilt
during 1930, shows little or no wear, and has not required any
repairs.

9* Seneral

No repair work has been oone since the mine was closed in
October, at which time the entire crew was laid off.

American Bora Foreign Born Total

English ........ 9 3 H
Swedish........ 3 1 0
Finnish......... 4 3 9
French Canadian.. 2 1 3
trish........... 3 0 3
Norwegian...... 1 0 1
Total. .- 20 12 36
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The mine operated four days per week from January lst to April 13th, three
days per week from April 13th to November 16th, and two days per week from
November 16th to December 31st.

When the schedule of three days per week was Ffirst put into operation, the
mine worked on Monday, Efednesday, and Friday, until August 17th, when it was
decided to operate on the first three days of the week to increase efficiency.
This latter plan proved very satisfactory as the working places were operated
three days straight and then propped where necessary before leaving them on
Wednesday. This plan increased the repair cost for the levels and travelling
roads but this was more than offset by better operating conditions in the
working places due to less repairing.

When the two day schedule went into effect it was decided to operate on
Monday and Wednesday and have the night shift hoisting crew come out on
Tuesday and Thursday day shift rather than on Monday and Wednesday night.

All Operations are now on the day shift, which allows better supervision

of the work, as the Captain is able to be underground with the men. Another
change that beoame imperative on the two-day schedule was to double up most
of the contracts and have one crew of men work four days one week, then lay
off, and another crew come on the next week. The average slice is 80 ft. long
and if the maximum of one out per shift was obtained it would take 16 days
to complete a slice, which at two days per week would take two months. Long
before this time the First part of the slice would be crushed due to the
heavy pressure, also the top of the raise and the travelling and timber road
would be lost or else considerable time would be wasted while retimbering.
With the contracts doubled up the slice will be completed in one month and
there will not be so many idle days, during which time crushing would occur
with no miners working to catch up the caps with props before they came down
and closed the drift.

The working force was maintained at practically a constant figure during
the year. On account of the large number of unemployed men in the district
some single and married men have worked part time to allow more men to obtain
employment.

The use of wire fencing on top of poles in covering down the sub levels to
make a better mat, introduced last year, was continued and except in cases
nthiere there was excessive pressures proved very satisfactory in holding back
runs of loose rock from the gob above. Where the fencing has been used for
two or three sub levels and a good mat established, its use has been discon-
tinued, but as mining progresses in areas under new hanging the wire will be
used until the loose rock no longer filters through the mat.

The five transfer systems operated In 1930 have been reduced to three as
the area above one of them has been mined out and iIn another case the workings
have reached the sub above the transfer and it is no longer possible to maintain
the transfer drift due to the heavy pressure. This latter area, which is on
the South foot between No. 1 and 2 dikes 40* below the 10th level, has become
so small due to the receding of the footwall that it will be possible to mine
the remaining ore from a few short rock raises. These transfer systems save
a lot of rock development and prove very satisfactory where little or no water
is encountered.

All the ore mined in 1931 was handled by scrapers to the raises. Ten new
electric scraper hoists (1-20 h.p., 4-15 h.p., and 5-10 h.p.) have been pur-
chased to replace some of the obsolete air and smaller electric units and
these have made possible the use of larger scrapers and a corresponding iIncrease
in tons per man. The balance of the small hoists will be replaced as soon as
economic conditions warrant the expenditure.
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The deorease in stockpile shipments this year made it necessary to erect
about 1000 ft* of wood trestle, as the steel trestles are practically full*
This wood trestle was erected in the area prepared last Fall to the North
of the East steel trestle.

Stoping was continued in the areas on the North and South footwall below
the 10th level, approximately 15 contracts being employed in these two areas.
Some of the ore on the south footwall has been handled through a transfer
system.

In the area just above the 11th level on the North footwall in which mining
was delayed due to the orushing of the 11th level, two transfer systems were
put into use late in 1930 and stoping has been in progress the entire year.
There is considerable pressure here and a fairly large amount of water which
makBS it exceedingly difficult to mine efficiently, especially with the cur-
tailed operating schedule*

Mining has been completed in the central part of the ore body on the 11th
level and the First sub level under the level is about half mined between the
East footwall and the Maas boundary.

A few contracts have been stoping in the area under the hanging in the
Southwest part of the ore body and as soon as the present sub level, three
subs below the 11th level, is finished these contracts will be moved to the
central area where they will be doubled up with contracts, as it is imprac-
tical to keep so many areas open under the present operating schedule*

The only development work in 1931 has been the sinking of No. 3 shaft 85
ft. below the 13th level for a storage and measuring pocket and the opening
of a skip pit clean out drift at the bottom of the shaft, sinking was started
Maroh 18th of this year and was completed on June 18th, the men working on the
days when the mine was idle* The skip pit pocket has been installed and the
storage pocket excavated and partly concreted. Work on this pocket,which will be
of steel and concrete construction,will be completed early in 1932, after
which the 13th level will be advanced to the ore body, approximately 1000
ft. to the North.

The grade of the ore produced iIn 1931 was similar to that produced in 1930.
No Bessemer ore was produced in 1931 as the phosphorus was not uniform in the
small areas mined under the hanging where Bessemer grade ore is obtained.

The present operating schedule makes it necessary to maintain a large force
of men repairing in order to keep the levels and raises open and even then
certain sections will have to be abandoned and reopened later at an increased
cost, hence the mine will not be in shape to immediately resume a full pro-
duction of 650,000 tons a year when economic conditions are normal.

Early in the Spring it was found that No. 2 shaft which is used for venti-
lation only was badly in need of repairs, the ice which forms in the winter
in this downcast shaft having torn out the sets in several sections. A crew
of shaft men have been repairing this shaft nearly all summer on the idle
days as they could not work when the ventilating fan was in operation. This
work haul entailed considerable expense but as the shaft passes through jasper,
which might slack and thus enlarge the opening, it was essential that new
3ets be put in and the old ones blocked and braced. Several attempts have
been made to cut off the water, but without much success, as it seeps out
at numerous places and the only way to completely seal it off would be to
concrete the shaft. This would be a very costly proceeding and it has been
decided to reverse the fan as much as necessary on the idle days to bring the
warm air up and thus melt any ice that may form.
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Effective September 1st the Negaunee Mine laboratory took over the analysis
work for all of the Company mines iIn Marquette County* The laboratories at
Ishpeming and the Morris-Lloyd Mine were closed. A reorganization of the
personnel was effected, Only the best men being retained* The number of
determinations from each mine was also reduced by eliminating a few of the
daily stope analysis. A large saving iIn cost has been effected by the con-
solidation.

Monthly meetings of foremen have been continued throu“iout the year and
while standardization of all operations has been part of the program, safety
and the elimination of waste have also been taken up with very satisfactory
results as shown in the decreased supply costs and the improved safety
records. Purchases have been drastically reduoed and standardization OF
supplies, methods of handling, rules for warehouse men, etc. are part of
the program now under way to further reduce waste and operating costs.

PRODUCTION.
SHIPMENTS &
INVENTORIES*
& Production by Grades:

1931 1930 Increase Decrease

Negaunee Bessemer Ore 24,428 24,428
Negaunee Ore 338.696 555.312 216.616
Total Ore 338,696 579,740 241,044
Rock 7.872 16.760 8.888
Total Hoist 346,568 596,500 249,932

The product decreased in 1931 due to the reduced working schedulee~

b. Shipments*

pocket Stockpile Total Total
grade of Ore Tons Tons Tons Last Year
Negaunee Bessemer ~ 24,913 24,913 2,498
Negaunee Ore 97.854 36.682 134 .536 414.878
Total 97,854 61,595 159,449 417,376
Total Last Year 314.591 102.785 417.376
Decrease 216,737 41,190 257,927

Shipments decreased 62# in 1931 and were only 47# of the product.

c. Stockpile Inventories*

Grade of Ore De0.31.1931 Dec.31.1930 Increase Decrease
Negaunee Bessemer - 31,490 31,490
Negaunee Ore 401.789 188.910 212.879

Total 401,789 220,400 181,389

Ore iIn stock increased 181,389 tons; the increase in 1930 was 162,364 tons

d. Division of Product by Levels:
The ore hoisted from the various levels was as follows*

1931 1930
10th Level 1,208 Af 50,143 8.5#
11th ™ 173,471 51.2# 408,580 70.5#
12th ™ 163.937 48 .4# 121.017 21.0#
Total 338,696 100.0# 579,740 100.0#

The product from the 12th level increased materially in 1931 and amounted
to nearly 50# of the output as compared with 21# in 1930.
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PRODUCTION.
SHIPMENTS &
INVENTORIES)
e. Production by Months!

The production by months is as follows}

Ifonth Bessemer
January mn
February -
March ar
April
May
June
July
August
Septenfcer -
October -
November -
December n

Total
Transferred from -
Stockpile Overrun 2.142

Total 2,142

Total 1930 24 .428
Decrease 22,286

Negaunee
34,695
32,572
38,024
28,830
26,526
26,324
29,245
26,569
29,015
26,751
22,526
17.619

338,696

338,696
555.312
216,616

Total
34,695
32,572
38,024
28,830
26,526
26,324
29,245
26,569
29,015
26,751
22,526
17.619

338,696

2.142
340,838
579.740
238,902

The product by leases was distributed as follows)

1931

Negaunee Mine 323,424

American Mining Co. 15.272

Total 336,696
f. Ore Statement)

Negaunee

Bessemer

On Hand Jan. 1, 1931 31,490

Product for Year m

Overrun 2,142

Transferred from 8.719

Total 24,913

Shipments 24.913

Balance on Hand
Decrease in Output
Increase iIn ore on hand

1930
569,656
10.084
579,740

Negaunee
188,910
338,696

to 8.719
536,325
134.536
401,789

Increase

4.188

Total
220,400
338,696

2,142

561,238
159.449
401,789
238,902
181,389

Rock
960
1,020
760
588
816
732
316
544
220
720
612
584
7,872

7,872
16.760
8,888

Decrease
246,232

241,044

Total
Last Year
58,036
579,740

637,776
417.376
220,400

1931 - 1 s-hour shift, 4 days per week, January lst to April 13th
April 13th to November 16th
November 16th to December 31st

3 * oo

2 m m

1930 - 1 s-hour shift, s days per week, January 1st to July lst
July 1st to December 11th
11th to December 3lst.

5 " mm
4 " mom

December
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Delays;
There were no delays during 1931.

Delays from Laok of Current;
There were no delays during 1931.

Average Mine Analysis on Output; 1931 1930
Grade Iron Phos. Silloa Iron Phos. Silloa
Negaunee Bessemer 61.70 .049 6.08
Negaunee 60.29 -101 6.79 60.20 .093 7.06

The average mine analysis on output was slightly higher in iron and phosphorus

but a little lower in silica

Average Analysis on Straight Cargoes

Mine Lake Erie
Grade Iron Phos. Iron Moist
Negaunee Bessemer 61.90 .049 None
Negaunee 60.82 .097 n

The average analysis on straight cargoes averaged slightly lower in the
Bessemer grade, but .73 higher in iron for the Negaunee grade.

HI#i Sulphur Ore

There was no high sulphur ore encountered in mining or developing in 1931.
Shen No. 3 shaft was sunk to the 13th level some high sulphur ore was cut
but when sinking was resumed this year the material in the shaft and the
plat was so low in iron content that it could not be classed as ore. Appar-
ently the higi sulphur ore encountered in the shaft when it was sunk to the
13th level several years ago was merely a rich seam in the Jasper.

Developed Ore
Assumption; 12 oubic feet equals one ton
10$ deducted for rock
10$ deducted for loss in mining
Percentage of Bessemer equals 5%
Above 9th Level;

No. 1 Shaft Pillar 1,148,681 tons

No. 2 Shaft Pillar 113,906
Total above 9th level 1,262,587 %
Between 10th and 11th levels 796,654 &

" 11th « 12th " 1.789,771 &
Total developed ore above 12th level11-30-31 3,849,012 it
Mined in December 1931 17,619 :tf

Total developed ore above 12th level12-31-31 3,831,393

There was a decrease of 328,696 tons in the ore reserves from last year
whille the product was 340,838 tons, giving a total of only 12,142 tons
increase iIn developed ore.
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4. ESTIMATE OF
ORB RESERVES: (Cont)
a. Developed Ore: (Cont)
Statement showing ore reserves and new ore development for the following

years:
1927 1926 1929 1930 1931
Ore iIn Mine January 1st 5,452,481 5,290,042 5,046,197 4,702,191 4,160,089
Production 487 .860 454 563 552.417 579.740 340.838
Balance 4,964,601 4,835,479 4,493,780 4,122,451 3,819,251
Ore in Mine Deo. 3l1st 5.290.042 5.046.197 4.702.191 4,160.089 3.831.593
New Ore Developed 325,441 210,718 208,411 37,638 12,142

The large increases in developed ore shown in 1927 - 1929 were due to further
development on the 12th level.

b. Prospective Ore:
There 1is no prospective ore shown in this estimate. The ore below the 12th
level will be included as developed ore as soon as the 13th level is opened
and the outline of the ore body determined.

c. Estimated Analysis?
Ore Reserves: Approximate Expected Natural Analysis.
Iron Phos. Silica Hang. Alum Lime Mag- Sul. Igni Moist
Bessemer 52.80 .044 5.80 220 2#30 .90 290 .008 1.50 12.00
Negaunee 52.50 .095 6.50 210 260 1.20 .360 .009 2.10 12.00

Ore in Stock: Average Natural Analysis.
Iron Phos. Silica Mang. Alum Lime Mag. Sul. Igni Moist
Bessemer 54.50 .044 5.60 210 2.20 .95 .260 .008 1.35 11.50
Negaunee 52.40 .080 7.00 200 255 1.10 .380 .010 1.94 12.00

The above analysis are the same as last year as no change seemed advisable.

5. LABOR AND WAGES:
a. Comments
(@O Labor
There was an excess of labor available the entire year due to the gen-
eral unemployment situation with so many men returning to this vicinity
from the industrial centers. Most of the single men and some of the
married men have had to work alternately with each other so as to give
some employment to as large a number as possible.

(@ New Construction
The following is a list of the E & A*s on which work was done in 1931:
S. & A. #574 - Rocker Dump Cars. Completed last year but 18 of the
36 oars were charged out on the regular cost sheet this year at the

rate of two cars per month. This completes the charging out of all the
rocker dump oars.

E. & A. #611 - Electric Scraper Hoists.

The E. & A"s will be taken up in detail under heading #12 - "New
Construction and proposed New Construction'.
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5. LABOR AND WAGES:
b. Comparative Statement of Wages and Product;

1931 1930 Increase Decrease
PRODUCT 338,696 579,740 241,044
No. Shifts and Hours 1-8-hr 1-8-hr
AVERAGE NO. MEN WORKING:
Surface 51 52 1
Underground 222 216 6
Total 273 268 5
AVERAGE WAGES PER DAY:
Surface 4.39 4.36 .03
Underground 4.71 5.20 .49
Total 4.98 5.03 .05
AVERAGE WAGES PER MONTH: 13.8 days 23 days 9.2
Surface 55.84 100.28 34.44
Underground 66.15 119.60 53.60
Total 66.09 115.69 49.60
PRODUCT PER MAN PER DAY:
Surface 32.08 36.65 4.57
Underground 8.58 9.34 .76
Total 6.77 7.44 .67
LABOR COST PER TON:
Surface -137 .119 .018
Underground -598 557 .041
Total .735 .676 -059
AVERAGE PRODUCT MINING:
Stoping 21.80 22.61 1.19
Ore Development 6.85 9.31 2.46
Total 21.24 21.69 .45
AVERAGE WAGES CONT. LABOR 5.70 5.82 12
TOTAL NUMBER OF DAYS:
Surface 10,559 15,819 5,259fF
Underground 39.460 62.041 22.581
Total 50,0197 77,860 27,8409
AMOUNT FOR LABOR:
Surface 46 ,338.39 68,982.60 22,644.21
Underground 202 .658.80 322.793.73 120.134.93
Total 248 ,997.19 391,776.33 142,779.14

AVERAGE WAGES PER MONTH BASED ON MEN CARRIED ON MINE PAYROLL:

Surface
Underground
Total

* 10% Reduction in Wages

18 days per Mo.

76.68
91.44
87.84

13 days per Mo.
56.68
67.34
65.13

9 days per Mo.:
35.37
41.31
39.96
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5. tjlbor and WAAITOp (Cont)

6 - SURFACET

b. Comparative Statement of Wages and Product! (Cost)

Proportion of Surface to Underground Mem
1931 - 1 to 4.35 1 8-hr shift 4 d%¥3 p%? week, Jan. 1st to April 13th

1 8-hr ®© 3 ®  Apr. 13th to Nov. 16th
18-hr ® , ® 4 ® Nov. 16th to Dec. 3ist
1930 - 1 0 4.30 1 s-hr ® ¢ & ® 1 3o 1st to July ist
18-hr K 5 ® 1 Kk Jyly 1st to Dec. 1i1th
18-hr WF 4 ® ® H pec. 11th to DSC# 3lIst
1929 - 1 0 4.31 1 8-hr T ¢ M t 1t
1928 - 1 0 4.79 1 s-hr ®& ¢ & ® & 357 1st to April 9th
18-hr ® 5 ® & M Apr. oth to Oct. ist
18-hr T ¢ M t f® oct. 1st to Dec. 3ist
1927 - 1t 4.81 1 8-hr ® 5 ® H ® 337 1st to March 12th
18-hr ® ¢ & W & \arch 12th to Dec. 31st

a* Buildings. Repairsi

The roofs on tha engine house and fan station at No, 2 shaft were given
a ooat of asphalt which sealed all the leaks.

The iron house near the blacksmith shop, started last year, was completed
and covered with tonoan metal. The old iron house, which was too far away
from the blacksmith shop, was made over into an electrician®s repair building
and will have a direct connection to the tunnel for the handling of motors,
etc.

Stockpiles!

Stocking on the new stockpile grounds prepared in the Fall of 1930 started
in March of this year and on December 31st there has been approximately
150.000 tons stocked on this new trestle which only has room for about
20.000 more tons, after which time the space formerly occupied by the
Bessemer grade on the steel trestle will be filled and then some additional
wooden bents will have to be added to the East of the steel trestle.

Tracks. Roads. eto.

There has been considerable saving effected in the amount of water con-
sumed by the installation of a hot well to collect the water from the con-
densed steam and from which it is pumped directly into the boilers. The
following table shows the cost by quarters for 1929 - 1931:

1929 1930 1931

1st Quarter 257.57 180.01 104.72
2nd w 279.79 175.71 57.41
3rd " 305.55 219._47 26.31
4th " 173.39 147.36 46.55
Total 1,016.30 722.55 234.99

Grounds!

There was considerable rearrangement of the shrubbery around the engine
house and tunnel approach to the dry and this has improved the appearance
of the grounds. The installation of the pipes for the return of the con-
densed water to the hot well was completed in the Spring and the lawn
leveled and resodded over the ditches.
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Shaft Sinking*

On March 18th the sinking of No* 3 shaft below the 13th level was started;
two shifts worked two days per week when the mine was idle and completed the
85 ft. necessary for storage and measuring pockets and skip pit clean out
drift on June 18th* The material encountered was jasper.

Development*

The skip pit clean out drift was excavated 85 ft. below the 13th level for
some 75 ft. to the North and about 10 ft. wide along the East side of the
shaft. A small pumphouse and sump for the installation of a small electrical
pump was also excavated*

The excavation of the storage and measuring pockets below the 13th level was
started in September by raising on the foot of the pocket and then stripping
the sides. This pocket, which will be entirely of steel and concrete, will
be completed early in 1932 and then work will start in the main 13th level
motor drift to the ore body some 1000 ft. to the North.

The only other development for the year was the completion in February of
the drift on the 11th level between No. 1 dike and the footwall which was
started iIn June of last year. Two raises have been put up from this drift
to the 485 ft. sub level.

Four additional raises were put up during the year from the drift between
No. 1 and No* 2 dikes to the 500 ft. sub level.

Two raises are now under way from the East footwall drift between No. 1 and
2 dikes. These latter raises are to take the place of the transfer drift on
the 450 ft. sub which has crushed due to mining on the 475 ft. sub. They will
be put up to the 475 ft. sub.

There was no development on the 12th level except a few raises, one in a
crosscut to the 370 ft. sub level, and two in the drift parallel to the Maas
boundary to the 395 ft. sub to facilitate mining near the Maas boundary.

The summary of development work for the year is as follows*

Drifting Raising Total
Ore  Rock Ore  Rock Total 1930
10th Level - - - - - 55~
11th level . 40” 544* 1367 720” 1948*
Transfer System & Subs - - - w - 631”
12th Level - - 239’ 53~ 292” 1840”
13th Level 60~ - 60~ -
Skip Pit Clean Out nt 100* m - 1007 -
Sinking - 85~ - - 85” -
Total - 285~ 783 189~ 1257” 4474

There was an average of four contracts on development work during 1931 as
compared with six in 1930.

Stoning*
(O General Remarks*

In 1931 mining extended from the Ffirst sub level below the 10th level on the
North and 3outh footwalls to the third sub below the 11th level iIn the extreme
Southwest end of the mine under the hanging*

In the North footwall area near the Maas Mine one and one-half subs have
been mined with an average of six contracts working as compared to two and
one-half subs mined in 1930 with increased operating schedule.

On the South footwall, where there have been two transfer systems in operation,

one and one-quarter sub levels have been mined with an average of twelve
con tracts.
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Stopingt (Cont)
(@ CGeneral Remarks: (Cont)

On the North footwall Just above the 11th level there have been an average
of six contracts mining in an area that was temporarily abandoned in 1929 on
account of the crushing of Nos. 8 and 9 crosscuts on the 11th level. Late
in 1930 two transfer drifts were started here about 60 ft. above the 12th
level and raises put up to the 425 ft. sub where mining has continued through
the year.

The major part of the contracts have been concentrated in the central part
of the ore body where they have completed mining on the 11th level and have
the first sub below the 11th level about one-half mined above Nos. 6 and 7
crosscuts on the 12th level.

In the area under the hanging above the 12th level, the third sub below
the 11th level, which was started last year, has been nearly mined out with
about four gangs working iIn this territory.

There has been continual repairs on main level drifts especially those on
the 11th level as these drifts are very heavy. A portion of the drift be-
tween Nos. 1 and 2 dikes and some of the raises put up to the 500 ft. sub
crushed before they were ever used. Toward the latter part of this year
the pressure seemed to slack off and it may be that there will be less trouble
here in the future. The area above this drift is very wet as well as heavy
and it has been decided to mine the West end first for a sub or two and thus
drain off the water from the remainder. One contract has worked the entire
year in this area mining out one small sub level and opening up another below.
Toward the latter part of the year two contracts were started on the East end
of this pillar.

Scrapers have been used entirely to handle the ore and with the addition
of ten larger eleotrical units and the introduction of mare 42H scrapers,
much better results have been obtained in the working places and if there
had not been the decrease in operating schedule and subsequent crushing of
working places before they could be finished, causing delay and extra cost
for repairing, there would have been a substantial increase in the tons per
man for stoping.

There was an average of 49 contracts stoping during 1931, 3 of which were
on double shift, as congpared with 50 contracts with 3} on double shift in
1930.

(@ Detail of stoning}

10th Level - North footwall:
Mining at this elevation near the Uaas boundary started in March 1930 and
was completed in January of this year*

Subs between the 10th and 11th Levels:
500* Sub Level - North footwall:

Mining was started iIn this area in October of last year and was completed
in November of this year with six contracts working here most of the year.
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Stoning: (Cont)

500* Sub Level « south footwall:

In the area south of No. 1 dike, opened up for mining in May 1930, mining
has been In progress the entire year and in December one contract was working
double shift mining the last small pillar remaining on this sub level.

The territory to the West of the old winze crosscut on the 11th level has
given considerable trouble due to water and exceedingly heavy pressure. The
last previous mining in this territory was done in 1929 on the 10th level
elevation, after which no mining was attempted until a new drift had been
driven on the 11th level and raises put up. As soon as this work was com-
pleted and before mining could be resumed here the new drift crushed and
several of the raises squeezed together. In March 1931 it was possible
to place one contract in this area at No. 1111 raise and a small pillar
under the hanging adjoining No. 1 dike was taken out under very difficult
conditions. There was a large amount of water that washed down rook from
above and also got into the ore ohute and caused trouble on the level when
loading the oars. Toward the latter part of the year the contract working
here completed mining all the ore they could safely reach from 1111 raise
and then out out on the sub below. This drained off the water from the
500 ft. sub and in September one Other contract was started in 1110 raise
to the North and in December two contracts were mining on double shift in
a comparatively dry territory. It is planned to keep the Southwest corner
of this area one sub in advance to oontrol the water.

488* Sub Level - North footwall:

The territory adjacent to the Maas boundary at this elevation was opened
up for mining in June of this year and in December there were six contracts
stoping here.

488* sub Level - South footwall:

Mining in the area between No. 1 and No. 2 dikes and East of the mining
limit was started In March of last year and was completed in August of this
year. Most of the ore mined on this sub level was handled through transfer
raises to the 450 ft. transfer sub level.

The territory to the south of No. 1 dike was opened up for stoping in
February of this year and two contracts have been mining here through the
year .

475* Sub Level - South footwall:

This sub level was opened between Nos. 1 and 2 dikes in January of this
year and mining has been continued througiout the year. Part of the ore
mined here was handled through four raises connecting with the 11th level
while the remainder of the ore is handled through transfer raises to the
450 ft. transfer sub. In December five contracts were stoping here.

425* Sub Level:

Mining on this sub level was first started In January 1928 in the central
portion and at the end of this year there only remained the North and South
footwall pillars that are being left to protect the workings above, except
a few pillars on the North central foot where mining is now in progress.
This latter area was opened up in the Fall of 1930 from transfer raises
put up frco the 385 ft. transfer sub. This system was put in as the foot
is very flat and would have required a prohibitory amount of rock drifting
and rook raising on the 12th level to reach the ore on the footwall in the
regular system of mining. Six contracts were stoping here in Deoember*
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Stopingi  (Cob)

11th Leveli

The drift South of No# 1 dike, which was started last year, was completed
in January after advancing 135 ft# in the footwall rock to hole to the North-
South footwall drift just South of the winze# Two raises have been put up to
the 488 ft. sub level from this drift#

Four raises were also put up from the drift between Nos. 1 and 2 dikes to
the 500 ft. sub level. This drift has been very hard to maintain both on
account of heavy pressure and also to the fact that there is so much water
draining from surface in this area# it has been necessary to keep a repair
gang working here constantly#

Two raises have been started from the East footwall drift between Nos# 1
and 2 dikes to take the place of the transfer drift on the 450 ft. sub which
has crushed due to mining being dose above it# Two contracts were raising
here in December. There was also some stoping on this level during the year
in the central part of the ore body between the East footwall and the Maas
boundary. With the exception of one pillar just North of 1298 raise, mining
in the 1290, 1272, and 1208 system of raises was completed in June of this
year, the contract North of 1298 raise finishing in October#

395* Sub level:

This sub level was opened in June 1929 in the Southwest part of the ore body
under the hanging and during 1931 the mining operations consisted of stoping
in the areas controlled by the 1260, 1290, and 1207 system of raises. In the
vicinity of 1207 and 1208 raises the footwall has receded very fast, reducing
the size of the ore body to such an extent that these raises will not be used
on the next sub level below. In December there were three contracts stoping
from the 1260 system of raises in the two pillars remaining in this area.
There were seven contracts in the 1270 system and ten contracts in the 1290

system where the ore body has extended under the hanging to the Maas boundary
line.

385* Sub Level:

Mining in the southwest end of the deposit under the hanging was started in
January 1930 and continued until June of this year when the area developed by
the 1250 system of raises was completed. Owing to the curtailed production
and the necessity of keeping as few drifts and raises iIn operation as possible,
it was deoided not to open up this territory for mining at a lower elevation
at this time.

370* Sub Level:

This sub level was opened up under the hanging in the extreme Southwest end
of the ore body in September of last year and mining has been continued through-
out the year. In Decenber three contracts were mining the few small pillars
remaining in the area controlled by the 1240 system of raises. As soon as
these contracts have completed mining here they will be moved to another
area where they will be doubled up with contracts so that slicing will be
continued for four days per week instead of two and, therefore, be completed
before the slice and drifts have crushed.
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0. Stoning; (Cob)

12th Level;

The only work done during the year on the 12th level was that of putting
up two additional raises from the drift parallel to the Maas boundary to the
395 ft. sub.

In December one contract started to repair that part of No. 4 crosscut that
parallels the Maas boundary preparatory to finishing the connection of this
crossout with the main drift parallel to the Maas boundary at a point between
Nos. 5 and 6 crosscuts. This will provide a better air circulation and also
make provision for additional raises near the Maas boundary.

15th Level;

Work was started on this level in November 1930 preparatory to sinking the
shaft 65 ft. for a storage and measuring pocket and skip pit pocket as the
13th level had been the skip pit clean out drift heretofore. January and
February of this year were spent in excavating the ground on the main level
above the pocket and making a small temporary sump. On March 18th sinking
was started and completed to a depth of 85 ft. on June 18th. Thi3 work was
carried on at the rate of two days per week on the days the mine was not
operating. In December the crew was concreting the storage pocket which
will be entirely of steel and concrete. The work on the pocket will be
finished early in 1932, after which time drifting on the 13th level will
be started to the ore body some 1000 ft. to the North.

Skin Pit Clean Out Drift;

This drift is 85 ft. below the 13th level which makes the sea elevation
4100 or 1283 ft. below the collar of No. 3 shaft. Thisdrift was advanced
72 ft. to the South of the shaft, together with a 10 ft. excavation to the
East of the shaft to make room for the cars to be loaded from the skip pit
pocket. This work was done in June, July, and August, and the skip pit
pocket was installed in September.

A small pumphouse and sump were then excavated,which completes the work
that has to be done at the bottomof the shaft with the exception of iIn-
stallation of a small electric purmp.

. Timbering;

The cost per ton for all timber was slightly higher in 1931, due to use of
larger timber and to use of more poles and wire fencing in covering down floors
of sub levels. The larger size timber was used on account of the reduced
working schedule whioh made it necessary to try to keep the working places
open a longer time, also to the use of more 9 ft. legs and caps than In
the previous year. The total cost per ton for all timber increased .008 in
1931; it was .01 higher than the average cost for the period 1926-1931 in-
clusive. During the past two years much more care has been taken in oovering
down Floors of sub levels to increase safety and to avoid dilution of the ore
by runs of rook. The results have more than justified the extra cost as

accidents have decreased and there has been an improvement in the grade of
the output.
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Timbering* (Cont)
Statement of Timber Used*
LINEAR
FEI3T
6 1o 8* Cribbing 67,643
g to 10" Stulls 55,707
10 " 12" w 58,817
12 * 14" Tt 27,973
14 " 16" e 5,753
16 " 18" K 681
Athens Treated Timber
Total - 1931 216,574
Total - 1930
Lagging - 7 ft. 838,425
Poles - ft. 719,025
Covering Boards - 1"
Total - 1931 1,557,450
Total - 1930

Wire Fencing (1795 rds)
Grand Total - 1931
Grand Total - 1930

«In use only ¢ months in 1930

Product

Feet of timber per ton of ore

Feet of lagging per ton of ore
Feet of lagging per foot of timber
Feet of wire fencing per ton
Cost per ton for timber

" " " lagging

poles

covering boards
wire fencing

" h «

Total Cost per Ton

Equivalent of stull timber to board measure

Feet of board measure per ton of o

Total Cost for Timber,
1931
1930
1929
1928
1927
1926

re

Lagging, Poles, etc.

AVG. PRICE AMOUNT AMOUNT
PER FOOT 1931 1930
-0408 2,763.85 7,228.53
-.0637 3,550.40 7,839.16
-09 5,294.08 5,992._47
1177 3,292.27 3,753.70
.1431 823.00 475.02
-1431 96.94 -
628.56
.0731 15,820.54
25,917.44
- 7096 5,949.66 11,383.27
1.416 10,181.08 13,389.42
221.87
16,130.74
24,994 .56
1.457.42 1.588,62
33,408.70
52,500.62
338,696 579,740
-6396 .7214
2.4760 2.5670
3.8720 3.5560
-3640 5424
.0467 .0447
.0176 -0196
-0300 .0232
=0004
.0043 .0027
-0986 -0906
474,110 769,027
1.40 1.327
Amount Cost per ton
33,408.70 -0986
52,500.62 -0906
45,512.75 -0899
40,882.06 .0738
36,003.44 -0868
31,579.36 -0844
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Drifting and Raising:

There was a large decrease in the amount of development work done in 1931

100

as compared with the previous year* This was due to sinking the shaft 65 ft*
helow the 13th level for pocket and skip pit, during which time no other de-

velopment work was undertaken*

There was, however,
the development of the 12th level was well

advanced

less work necessary as
in 1930.

The following is a statement of drifting and raising for the yearsl1931 and

1930:
Drifting
Year Ore Hock
1931 - 110*
1930 228» 1.100*
Decrease 228* 990*

Explosives. Drilling and Blasting:

Raising

Ore Rock

783* 189*
2.586* 560*
1,803* 371*

Total

1,082*
4.474%
3,392*

The explosive oost per ton increased .0028 or practically one quarter of a

cent in 1931.

A careful study of blasting practicewas made late in the year,

as a result of which it is hoped to effect a sli“itreduction in cost in 1932.

Statement of Explosives Used:

Quantity
40" Gelatin Powder - lbs 100
50% >3 L & 112,150
600 * L » 23,050
2~X e * F* » * » 100
1-X * e » 100
60% Gelamite "A* " 800
Total Powder - 1931 136,300
Total Powder - 1930 226,350
Fuse - feet 400,897
Caps - No. s 62,786
Connecting Wire
Tamping Bags 34,500
Fuse Lighters 3.700

- 1931
- 1930

Total Fuse, etc.
Total Fuse, etc.

Total all explosives - 1931
Total all explosives - 1930

Product
Lbs. of powder per ton of ore
Cost per ton - powder
hl * H - fuse, caps, eto.
» ¢ % - all explosives

(Ore Development and Stoping)

Average 1931
Price Amount
11.50 11.50
12.50 14,019.00
13.54 3,129.51
12.50 12.50
12.50 12.50
12.75 102.00
12.68 17,287.01
12.73

5.61M 2,251.74
11.6111 729.58
2.28M 79.68
8.82U 32.67
3,093.67
20,380.68

338,696

.4025

.0510

.0091

.0602

1930
Amount

15,929.98
6,539.47
981.75
5,371,65

28,822.85

3,430.09
991.15
=82
43.58

4,465.64

33,288.49

579,740
.3904
.0497
.0077
.0574
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Explosives, Drilling and Blasting: (Coot)

Statement of Explosives Used: (Cont)

Jinking. Rock Development. etc.

Average

Quantity Price
Total Powder - 1931 7,800
Total powder - 1930 13,850

Total Fuse, eto. - 1931

Total Fuse, eto. - 1930
Total All Explosives - 1931
Total All Explosives - 1930

Total Explosives used iIn mine
Average price per Ib. for pokier

21.7% of all powder used in 1931 was 60%

1931
Amount
1,062.77

191.88

1,254.65

21,635.33
.1273

Product
338,696
579,740
555,919
454,563

1930
Amount

1,915.25
470.09
2.385.34

35,673.83
-1279

244 " " " " "™ 1930 * 60%
Comparison of cost of all explosives for period 1927 to 1931 inclusive:
Year Cost per Ton
1927 .0629
1928 .0676
1929 .0571
1930 .0574
1931 .0602

487,880

The average cost for the 5-year period is .0610 per ton. Th
years the average cost was .0582 per ton. The decrease in cost in last three
years was due to use of more 603% powder and 1" powder in hard, tough, ground

instead of

Mining & Loading:

For the last two years all the ore mined has been handled with scrapers.

e last three

106

Additional electric scraper units in 10, 15, and 20 h.p. sizes have been pur-
chased and larger size scrapers are being used with these larger hoists. The
maintenance cost of the larger electric hoists is quite low and they also de-

crease the time required to scrape the ore.

More 9 ft. legs and 9 ft. caps have been used on the sub levels in 1931,
thus increasing the tonnage from a cut with very little extra expense, as

practically the same amount of powder will bring out the larger cut and the

time required for timbering is the same.

Ventilation:

The cost for ventilation was quite high in 1931 on account of extensive re-
pairs to No. 2 shaft. Early in June it was noted that there was not sufficient
air entering the mine for ventilation purposes through No, 2 shaft where the
120,000 ou. ft. ventilating fan is located. Examination of the shaft disclosed
that ice iIn the shaft during the winter had fallen away and broken a number of

sots of timber between the ledge and the 3rd level and that the debris had
Work was immediately started

partially plugged the shaft at several places.
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Several raises from the

9th level to the ¢ and 4th levels were opened to provide additional air

passages to the 9th level.

idle as the fan had to be shut down and therefore

This work could only be done when the mine was

it took several

months at

g days per month to repair the shaft for a distance of 480 ft. or to the 3rd
level. The cage road has been cased tight and it is hoped that with this
new feature and oonstant inspection of the shaft during the winter a repe-
tition of similar trouble can be avoided.
In the Spring several concrete bull&eads will be put in on the 3rd and

4th level to keep the air from escaping into the old No.

1 shaft workings..

There have been only two booster fans needed in the mine to ventilate
certain isolated seotions as the volume of air controlled by the ventilation
doors is usually sufficient to clear out the smoke from blasting and keep
the working places fairly cool.

Pumping!

The number of gallons pumped per minute during 1931, 1930, and 1929, are

shown belowt

Month

January

February

March

April

May

June

July

August

September

October

November

December
Total Average

1931
990
914
891
878
847
960
972
923
953
931
839
875
914

1930
1,118
1,183
1,095
1,058

958
1,087
1,073
1,071
1,063
1,075

934
1.011
1,060

1929
1,285
1,226
1,153
1,155
1,179
1,303
1,223
1,274
1,279
1,231
1,202
1.250
1,230

The amount of water pumped at the Negaunee Mine decreased again in 1931,
the decrease amounting to 146 gallons per minute, as compared with 170 gallons
There was only a slight increase at the Maas so that
it 13 assumed the decrease at the Negaunee indicates a lowering of the ground

in the previous year.

water level in the area adjacent to the mine.

The average number of gallons pumped per minute for the past seven years

is as follows:

Year
1931
1930
1929
1928
1927
1926
1925

Gals per m:

1,
1,
1,
1,

914
060
230
198
144
819
705
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Underground. In General*

During 1931 on account of the curtailed operations with the subsequent idle
days there has been much more repairing than formerly and several schemes
have been tried out to offset this as far as possible. When operations were
out to two days per week it was at once apparent that the places could not be
kept open long enough to remove the ore adjacent to araise and, therefore,
in the latter part of December approximately one-half of the working places
where conditions were the best as far as crushing was concerned, were propped
and temporarily abandoned. The miners were combined into two shifts whereby
one-half the woricing places will be worked by one set of men four days each
week and then the alternate crew of men will work thesame place four days in
the following week. Thus, while the men will only work 8 or 9 days per month
the place itselT will be in operation 16 or 17 days and there will be more
ohance or getting out the ore before crushing interferes, some repairing
will have to be done from time to time on the main levels and sub levels in
the abandoned territory so that there will not be too great a delay when it
is desired to put the mine on full operating schedule again.

The use of wire fencing has been continued in the areas where there is not
a good mat and also in all areas near jasper and dike and under new hanging.

Larger electric scraper hoists have been purchased and larger scrapers put
into service with these more powerful hoists which has decreased the time
required for scraping the ore to the raise.

There has been very little development work done this year except the sinking
of No. 3 shaft 85 ft. below the 13th level for loading pocket and skip pit.
The work of concreting the pocket was in progress at the end of the year. The
pocket is of steel and concrete construction and will last the life of the
mine with practically no repairs.

Comparative Mining Costs:

1931 1930 Increase Decrease
PRODUCT 338,696 579,740 241,044
Underground Costs 1.102 -997 2105
Surface Costs 175 .128 .047
General Mine Expenses .238 -155 -083
Cost of Production 1.515 1.280 .235
Depletion - Original Cost -099 .092 -007
Increment -338 .314 .024
Depreciation - Plant & Bquipt. 031 .031
Taxes 541 .329 212
Taxes - Franchise .003 .002 001
Loading and Shipping 011 .014 .003
Total Cost at Mine 2.538 2.062 476
Administrative & General Expense .024 .018 -006
Miscel laneous Income -.014 -.008 -.006
TOTAL COST 2.548 2.072 476
No. of Days Operated 166 276 110
No. Shifts & Hours 1 8-hr 1 8-hr
Average Daily Product 2,040 2,100 60
COST OF PRODUCTION*
1931 < 1930 t Increase
Labor - 756 49.9 .687 53.7 .069 3.5
Supplies -759 50.1 .593 46.3 166  3.50

Total 1.515 100.0 1.280 100.0 .235
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YEAH 1931
8. COST OP
OPERATING:
= Detailed Cost Comparison!
(@ Days and Shifts*
Shifts & Total

Year Days Worked Hours Men Employed Days Worked
1931 166 1 8-hr 273 50,019F
1930 276 1 8-hr 268 77.860
Increase 5
Deorease 110 27,841F

(@ Wagest

The mine operated on the same wage schedule in 1931 as in 1930 until
the first of October when a 108f reduction iIn wages became effective.
The salaried employees received a curtailment in working time of one
day per week with a corresponding reduction in salary effective June

16th.

(3 Comparison of Production:
Production - 1931

338,696 tons

Production - 1930 579.740 ™
Deorease 241,044 <
(@) Comparison of Number of Men and Wages:
No. Men No. Days Amount Hate per day
1931 273 50,019 248,997.19 4.98
1930 268 77.860 391.776,33 5.03
Increase 5
Decrease 27,841F 142,779.14 .05
() Tons per man per day:
The tons of ore mined per man per day were as follows:
1931 Increase Deorease
Surface 32.08 4.57
Underground 8,58 .76
Total 6.77 7.44 .67
(6 ) Cost of Production:
1931 8§513,360.80 Cost per ton 81.515
1930 742,148.15 « » m 1.280
Decrease 228,787.35 Increase 235
Total Cost Cost per ton
Labor Supplies Labor Supplies Total
1931 - §256,188.90 49.9 #257,171.90 50.1 #.756 #.759 #1.515
1930 - 398.430,45 53.7 343.717.70 46.3 -687 .593 1.280
Incr. 3.8 -069 -166 .235
Deer. 142,241.55 3.6 86,545.80
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COST OF OPERATING-1
b. Detailed Cost Comparison:
(» Detail of Accounts
1931 1930 Increase Decrease
Days per week 4-3-2 6-5-4
Shifts and Hours 1 8-hr 1 8-hr
Production, Tons 338,696 579,740 241,044
Avg. Daily Prod. - Tons 2,040 2,100 60
Number of Days Worked 166 276 110
Per Per Per Per
Underground Costs Amount Ton Amount Ton Amount Ton Amount Ton
1 . Exploring in Mine 417.50  -.001 262.10 001 155.40
2 . Sinking in Shaft 13857.79 <041 535.01 001 13322.78 -030
3. Development in Rock 2154.13 006 11363.45 020 9209.32 .014
4. Development in Ore 4468 .42 .013  13697.17 .024 9228.75 011
5. Stoping 141542 .28 .418 225493.79 -389 .029  83951.51
6 . Timbering 89086.79 =263 143014.78 .247 .Olo 53927.99
7. Tramming 28392.00 .084 50549.11 .087 22157.11 .003
8 . Ventilation 4144 .02 012 4878.91 -008 .004 734.89
9. Pumping 32661.54 .096 38428.71 -066 -030 5767.17
10. Compressors & Air Pipes 25753.77 .076  42835.32 .074 002 17081.55
11 . Back pilling 1941.35 -003 1941.35 -003
12. U. G. Superintendence 12467 .65 .037 15634.88 .027 010 3167.23
13. Cave-In .46 45.83 45_37
14. Maint:Corap & Power Drls 1847.76 .005 3976.09 .007 2128.33 002
16. Elec Tram Equipt  14698.93 .043  22076.90 .038 .005 7377.97
17. Pumping Machy 1770.41 <005 3076.20 -005 1305.79
Total U. G. Costs 373263.45 1.102 577809.60 .997 105 204546.15
Surface Costs
18. Hoisting 19339.64 .057  29589.78 .051 .006 10250.14
19. Stocking Ore 6286.03 .019 6921.62 012 .007 635.59
21 . Dry House 5990.19 .018 9119.26 .016 002 3129.07
22 . Gen. Surface Expense 4584 .04 .014 7154 .97 012 002 2570.93
23. Maint: Hoisting Equipt. 4656.06 .014 8965.20 .016 4309.14 002
24. Shaft 6105.88 .018 2689.74 .005 3416.14 .013
25. Top Tram Equipt. 2101.84 -006 3095.29 -005 001 993.45
26. Docks,Tres.A Pkts 9208.06 .027 4110.74 .007 5097.32 020
27. Mine Buildings 1018.85 .003 2591.85 -004 1573.00 001
Total Surface Costs 59290.59 175  74238.45 .128 .047  14947.86
General Mine Expenses:
28. Insurance 76.75 54_86 21.89
29. Mining Engineering 1934.03 -006 2533.09 .004 002 599.06
30. Mech. & Elec. Engng. 1950.26 .006 2704.46 -005 001 754.20
31. Analysis & Grading 8138.11 .024  12657.31 022 002 4519,20
32. Personal Injury 14240.87 ..042 17759.21 .030 012 3518.34
33. Safety Department 1412 .58 .004 1507 .54 .003 001 94.96
34. Telephones & Safety Dev. 1828.93 -005 2763.46 .005 934.53
35. Local & Gen. Welfare 5460.33 .016 6025.59 010 -006 545.26
36. Spec.Exp.,Pens.& Allow. 17694.44 .052  12705.90 022 4998.54 .030
37. Ishpeming Office 16585.96 -049 17583.24 -030 .013 997.28
39. Mine Office 11464.50 .034 13805.44 .024 010 2340.94
Total Gen. Mine Exp. 80806.76 .238  90100.10 .155 .083 9293.34
COST OP PRODUCTION 513360.80 1.515 742148.15 1.280 .235 228787.35
40. Taxes 184239.36 544 191791.14 .331 .213 7551.78
Total Cost 697600.16 2.059 933939.29 1.611 .448 236339.13
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b Detailed. Cost Comparison! (Coat)
() Detail of Accounts!

Generali

Decrease in expenditures in practically all the accounts is due to daorter
working schedule.

Increase in this account is due to sinking shaft 85 ft. to provide skip
pit and shaft pocket for the new 13th level.

Drifting Raising Total Feet Cost per foot

1931 110 @ 189* 299~ 7.21

1930 1100» 560* 1660~ 6.85
Increase .36
Decrease 990~ 389~ 1361*

A decrease of .014 per ton is shown in this account due to the large de-
crease in footage.

Drifting Raising Total Feet Cost per foot

1931 7837 7837 5.71

1930 228" 2586~ 2814” 4.87
Increase .84
Decrease 228’ 1803~ 2031’

A decrease of .011 per ton is shown in this account due to decrease of
72% in total development for the year.

Labor Supplies
1931 95,924.67 67.8% 45,617.61 32.2%
1930 158,818.48 70.4% 66,675.31 29.6%
The following shows the scraper hoists purchased in 1931 and 1930:
1931 1930
4-15 h.p. Ingersoll Rand Hoists 2-15 h.p. Ingersoll Rand Hoists
5-10 " « » & 1- 6 H.C. Tugger Hoist
1 -20 " " » « 4-15 h.p. Sullivan Hoists
Total Cost - $9,495.50 Total Cost $7,827.38

Increase in cost per ton is due to the following reasons! $1628.12 in-
crease in cost for scraper hoists; in 1931 71.1$ of the total product was
stocked as compared with 45.8% stocked in 1930; considerable overrun,
which is in the stockpile, would have reduced the cost at least per
ton; due to the mine being on a shorter working schedule considerable
repairing was necessary to ksep the working places in proper condition
and this caused a decrease iIn the tons per man per day. Tons par man

per day for 1931 was 6.77 compared with 7.44 in 1930.

Increase of .016 in cost per ton is due to repairing timber broken down

during days the mine was idle and to less product on account of less over-

run due to less ore slapped from pocket. More timber and poles were

necessary to keep the working places in proper condition for mining.
Labor Supplies

1931 50,479.42 56.7% 38,607.37 43.3%

1930 80,390.84 56.2% 62,623.94 43.8%
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b Detailed Cost Comparison: (Cont)
(7)) Detail of Accounts: (Cont)

9.

10.

14.

16.

Gallons Pumped Gallons per Minute Cost for power

1931 482,294,599 914 24,234.27
1930 557.227.893 1.060 29.263.90
Decrease 74,933,294 146 5,029.63

There were 146 gallons per minute less water pumped this year hut due
to the smaller product the cost per ton increased .030.

Operating Cost for Cu. Ft. Air
Compr. Cost Air pipes Cu. Ft. Air Per Ton
1931 25,151.08 2,602.69 520,641,000 1,832
1930 37.312.01 5.523,31 1.044.240.000 1,801
Increase 31
Decrease 14,160.93 2,920.62 423,599,000

Cost per ton increased .002 due to smaller production, also to running

compressor on idle days on account OF sinking shaft 85 ft. below the 13th
level.

power Drills

1931 694.87 1,152.89
1930 2.253.96 1.722.13
Decrease 1,559.09 569.24

The cost for maintenance of compressors in 1931 was for new valves
costing $359.35 and proportion of cost for 3pare cooler $147.78. The
1930 charge was for new feather valves on the Nordberg compressor.

In 1931 8 RFI-12 Ingersoll Rand Drills and 4 Gardner Denver Sinking
Machines were purchased, total cost $1,152.89. In 1930 10 RB-12 Inger-
soll Rand drills costing $1700.00 were purchased.

Gen. & Motors Locomotives Wiring Tracks Cars
1931 201.23 1,755.81 329.08 3,168.59 9,244 .22
1930 114.82 3,998.59 1.397,93 5.606.25 10.959.31
Increase 86.41
Decrease 2,242.78 1,068.85 2,437.66 1,715.09

New brushes for converter accounts for increase in Generator & Motor
expense; 18 new motor cars were also purchased this year - the same
number as last year. The smaller tonnage increased the cost per ton.

Power Cost Cost per ton for power
1931 14,380.20 .042
1930 22.315.30 -039
Increase -003
Decrease 7,935.10

Inorease in cost per ton for power is due to sinking shaft and sending

down timber needed for repairing on idle days, also more ore hoisted from
the 12th level.
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b Detailed. Cost Comparison! (Cont)
(7)) Detail of Accounts: (Cont)

19.

21.

22.

24.

25.

27.

Tons Stocked

1931 240,842 71.1% of Total Product
1930 265.149 45.8 n * «
Decrease 24,307

Increase in cost per ton is due to stocking 25.3% more Of the product
in 1931 than in 1930.

Coal to 3oiler House Tons Cost
1931 885-1100 4,470.26
1930 1254 6.596.56
Decrease 368- 900 2,126.30

Decrease is due to saving on account of putting in a return system and
hot well for the heating plant and the reduced working time.

Increase iIn cost per ton is due to smaller production. The policeman on
the day shift was discontinued on July 1st. This helped to reduce the
expenditure iIn this account.

Sub Division

Sheaves Wire Rope Electric Hoists  Skips & Skip Roads
1931 21.69 1,461.33 1,263.45 1,909.59
1930 564.51 1.672,91 1.711,98 5.015.80
Decrease 542 .82 211.58 448 .53 3,106.21

This account shows  decrease of .002 per ton.

Large increase in this account due to extensive repairs to No. 2 shaft.
The main ventilation fan of 120,000 ou. ft. capacity is located at the
collar of this shaft; all air entering the mine is forced down this shaft.

General Repairs Wire Rope
1931 1,429.15 672.69
1930 2.043.48 1.051,81
Decrease 614.33 379.12

Increase in this account due to building 34 bents of wooden trestle
Northeast of the shaft house. This was necessary because of smaller ship-
ments from stockpile.

Cost

1931 1930 Increase Decrease
Office & Warehouse 24._42 234.32 209.90
Shops 18.74 129.44 110.70
Shaft House 187.14 627.79 440.65
Engine House 46.64  549.07 502.43
Dry House 169.27 648.29 479.02
Coal Dock 58.08 91.63 32.45

Miscel laneous 514.56 311.31 203.25
1018.85 2591.85 1573.00

Increase in miscellaneous buildings is due to building a new iron and
steel storage shed. This was done to make it more convenient for the
shop men and also to provide a room for the electricians in the former
space occupied by the iron and steel in the main storage building.
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b. Detailed. Coat Comparison: (Cont)
(D Detail of Accounts! (Cont)

29. Decrease is due to the mine being on shorter working schedule and 10%
decrease in wages October 1st.

30. same as above.

31 This account includes proportion of district laboratory expense and

sampling.
Cost of Optg. No. of Cost per
Laboratory Determinations Determination
1931 14,822.75 73,609 -20135
1930 17.714.47 115.458 .15350
Increase -05215
Decrease 2,891.72 41,829

The number of determinations for the Negaunee Mine in 1931 was 19.461
as oompared with 38,972 in 1930.

2. Decrease in this account is due to smaller payroll on account of
shorter working schedule. The rate for personal injury reserve is 2"
of total labor cost and there is also .08 per $100.00 labor for catas-
trophe insurance.

33. 1951 1930
Central Office Charge 1,077.36 1,386.37
Mine Office Charge 335.22 121.17

1,412.58 1,507.54
Increase in charge from Mine OFffice is due to holding more safety
meetings with foremen and bosses in 1931 than 1930.

34. Decrease is due to shorter working schedule and smaller cost for
lighting shafts and levels. 3 Phister fire extinguishers costing
$202.50 were charged to this account this year.

39. Deorease is due to reduced working schedule and 16% reduction in
salaries effective June 15th, 1931.

Supplies Purchased - 1931
Statement showing decrease in supplies purchased per operating day in
last 7 months of the year as compared with first 5 months. This state-
ment shows the saving due to economies instituted and elimination of waste.
The most striking examples are in purchases of Gereral Supplies, Iron and
Steel, and Machinery Supplies. No fuel was purchased in the first five
months of the year, but iIn this period most of the lumber and timber

was bought.
Jan. 1st to June 1st to Cost per Day
June 1st ¥ 3i1st Increase Decrease
Days mine operated 79 87
General Cost per day 144.13 129.20 14.93
Iron & Steel GO 41.41 19.75 21.66
Oil & Grease x o ft 11.82 11.06 .76
Machinery woouwo H 198.21 84.89 113.32
Explosives Mo o on 127.63 126.51 1.12
Lumber & Timber™ ft 423.29 67.53 355.76
Fuel tt tt t - 39.33 39.33
Elec. Power tt " tt 434.47 436.53 2.06
Sundries tt tt tt 19.10 19.19 .09

Total 1,400.06 933.99 466.07
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There were no explorations iIn 1931, nor is it expected there will be any
for some time, as the limits of the Negaunee ore body, except for minor
rolls in foot or hanging, are outlined abo™e the 12th level*

A comparison of the taxes paid by the Negaunee Mine Company in 1931 and

1930 is as follows:
Description 1931
City of Negaunee Valuation Taxes
Realty ~ 213*19 acres 3,745,000 146,549.34
Personal-stockpile, equipt. 855.000 33.457*86
Total by Tax Commission 4,600,000 180,007.20
Collection Fee 1.800.07
Total Operating Negaunee Mine 181,807.27
Rented Buildings:
C* C. 1. Co. 1st Addition 35,700 1,397.14
Collection Fee 13.97
Total Negaunee Mine Co. 183,218.38
Tax Rate 3.9132
Total City of Negaunee Tax 621,285.41
Negaunee Mine $ of City Tax 29.5%

1930
Valuation Taxes
4,235,000 163,699.70

615.000 23.772.22
4,850,000 187,471.92
1.874*72

189,346.64

34,400 1,329.85
13.30

4,884,400 190,689.79
3.8654

611,259.85

31.2%
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The tax rate increased in 1931 but the valuation by the State Tax commission
decreased $250,000*00, making total taxes $7,471*41 less than in 1930.

The following table shows the number and classification of accidents for

the years 1931, 1930, and 1929:

Fatal

Time Lost - over four months
He » - one to four months
* - less than one month
Total Accidents

Number of cases paid compensation for accidents

prior to January 1, 1931
Number of oases being paid difference

in wages

1931

1930
1

1 2

5
3
11

12 12
5 4

The nature of the injuries occurring in 1931 is as follows:

The man vfo lest more than four months had the first tlree fingers of his

left hand cut off while operating scrape

The four iInjuries causing lost time of from one to four months were a con-

r hoist.

tused back and fractured rib, a fractured arm, an

dislocated, knee*

The surface crew at the Negaunee Mine have made a very good record, having

1929

ON PN PR

[VEEN

tone 634 days without a lost time accident on December 31st, 1931.

infection of the arm, and a
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@ B. & A. #574 - Rocker Dump Haulage Cars

13. EQUIPMENT
AND
PROPOSED
EQUIPMENT!

Total Estimate - 36 cars 3 $485.00 each $17,480.00
Total Expend!ture 17,480.00
Total Unexpended Balance -

This S. & A. was completed last year and 18 cars were charged out in
1930 and 18 in 1931 on the regular cost sheet.

E. & A. #0611 - Electric Scraper Hoists

Total Estimate - 10 hoists 12,000*00
Total Expended in 1931 9,495*50
Total Unexpended Balance Jan. 1, 1932 2,504.50

All 10 hoists were purchased in 1931 but owing to a better price per
hoist than was expected, and also to the fact that one hoist was charged
direot to stoping iIn error, there is an unexpended balance of $2,504.50
which will not be required. These hoists have been charged out on the
regular cost sheet at the rate of one hoist per month and this charge
was completed at the end of the year.

a. Steam shovels;

b.

Two steam shovels were repaired at the Negaunee Mine shops during the
winter*

Stockpile Trestles:
(@ wooden Trestle:

On Account of decreased shipments in 1930, additional stocking ground
was provided late in the Pall of 1930 by stripping on the North side of the
East steel trestle. In January 1931 ten permanent wooden bents were erected
on the curve from the shaft where this new trestle leaves the steel trestle.
Stocking on this trestle started in March and has been more or less con-
tinuous throughout the year as the shipping was so light that ore was
stocked in every month. There are now 34 bents erected, of which only the
last four are available for additional stocking. When these are filled,
together with the two empty bents on the steel trestle, there will have to
be additional bents erected at the East end of the steel trestle, which
will maka the total length of the stocking grounds about one-quarter of
a mile long on the East Steel trestle.
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Scraper Holsts!
The mine is now supplied with the following scraper hoist equipment!
On Hand  Purchased On Hand Repair Cost Per

Company 1/1/1931 1931 17171932 Machine Per Year
Ingersoll-Rand 15 H.P. Elec. 4 2 6 8.80
- > te - . 5 5 8.04 .
. " Air 12 - 11 26.07
Sullivan 25 H.P. Electric 2 - 2 -
. 20 - - 1 1 -
5 . N 10 - 10 33.48
- - « 10 - 10 135.54
Gardner”™Deuver 15 H.P. Elec. 2 - 2 >
" u 1o " 3 - 3 ) 48.50
- 14 A « ® 10 1} 10 49_46
. - Alr 8 - 4 65.40
Lake Shore Engine Works 25
H.P.Elec. Scraper Slide 1 - 1
Total 62 8 65

Distribution! 5 on transfer subs, 1 on loader used in drifting, 59 iIn mining
area.

1 Ingersoll-Rand air and 4 Denver air hoists were scrapped during the year.

* Cost based on use of 3 machines for 6 months.

AND
PROPOSED
EQUIPMENT! (Cont)
d.
e.

14. MAINTENANCE
AND REPAIRS!

15. POWER!

Hoisting Equipment

While the work of sinking the shaft was in progress it was found necessary
to use a sinking oage hung under the main cage and, therefore, additional
counterweight was required to reduce the peak load on the cage hoist and thus
cut down on the power cost. 2600 Ibs. was added to the old counterweight,
making the total weight 9062 lbs. This additional weight will be left in
place as the previous weight was too light to properly balance the regular
oage. The sinking cage was removed July 7th.

The steel slides for the hoisting rope in the epgine house, partially in-
stalled last year, were completed early in the Spring of 1931.

There were no extraordinary maintenance or repairs in 1931. Installation
of heating plant boiler and return system to hot well, together with the hot
well, started in 1930, was completed in 1931.

Repairs to pump rotar, costing $773.00, were made in 1931.

Electric power was supplied by the Cliffs Power & Light Company, a subsidiary
of The Cleveland-Cliffs Iron Co. The rate charged for current was Ig” per
k. w. hour, the same as last year.

The following statement shows a comparison in detail of the power cost for
the years 1930 and 1931.
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YEAR 1951
15. e (Cost)
1931 1930
Per Per
Account Z. W. Cost Ton K. W. Cost Ton
Stoping 114,000 1,710.00 .005 108,000 1,620.00 =003
Timbering 4,236 63.55 3,200 48.00
* Ventilation 234,146 3,512.20 .010 254,702 3,820.53 -007
* Pumping 1,615,618 24,234.27 .072 1,950,926 29,263.90 -050
% Hoisting 958,680 14,380.20 .042 1,487,688 22,315.30 -039
. Stocking Ore 50,686 760.29 .002 53,528 802.93 -001
Pry House Expense 8,887 133.31 17,750 266.25
. Telephone & Safety Devices 37,616 564.24 .002 40,000 600.00 .001
. Mine Office 6384 10.26 992 14.88
. Electric Haulage 116,312 1,744.68 _.005 254,930 3,823.95 -007
. Shops 3,340 50.10 5,190 77.85
Operating Compressors 1.394.663 20.919.93 .061 2.322.423 34.836.35 -060
Total 4,538,868 68,083.03 .201 6,499,329 97,489.94 -168
product 338,696 579,740
K. W. per ton of ore 13.4 11.2
Cost per K. W. .015 .015
* Metered Accounts
Increase in stoping is due to more electric scraper hoists in use iIn 1931 than
in 1930.
Increase in ventilation in cost per ton is due to smaller product.
Increase in pumping " » & » N n » * «
Increase iIn hoisting in cost per ton is due to sending down timber for re-

pairing while mine is idle.

17. CORDITICK
OF
HIEMISBSt
The grounds were kept up to their usual high standard and the parking area for
automobiles of employees just West of the office was covered with oiiders and
rolled to improve the appearance. Considerable shrubbery was moved and re-
arranged around the office yard and engine house.

18. RATIONALITY
OF
EMPLOYEES t
This report has been prepared under two statements. The first shows the
nationality of the employees as to parentage; for instance, a man has been
classified as a Finn when bom in this country of Finnish parentage. This
naturally shows only a few Americans employed. The second statement separates
the nationalities into "Foreign born" and "American born".

As to parentage 1931 i. 1930 1
English 64 — 23 67 — 23
Finnish 102 38 117 40
Italian 32 12 35 12
Swedish 37 13 29 10
French Canadians 21 8 24 9
Americans (mixed) - - - -
Germans 3 1 3 1
Austrians 4 1 4 1
Norwegians 4 1 3 1
Irish 3 1 4 1
Danish 6 2 7 2
Polish - - 1 all

276 100 294 100
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18. NATIONALITY
OF
MPLOYSESt (Cont)

Total American born Foreign born

As to birth 1931 1930 1931 1930 1931 1930

English 64 67 38 33 26 34

Finnish 102 117 36 39 66 78

Italian 32 35 6 5 26 30

Swedish 37 29 16 12 21 17

French Canadians 21 24 18 20 3 4

Germans 3 3 2 1 1 2

Austrians 4 4 2 2 2 2

Norwegians 4 3 2 1 2 2

Irish 3 4 3 4 - -

Danish 6 7 5 5 1 2

Polish m 1 w 1 - -

Total 276 294 128 123 148 171

Percentage 46,1 42% 54% 58%
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1. GENBBALt

The mine operated on one 8-hour shift 5 days per week from January 1st to
May 1st, 4 days per week from May 1st to June 6th, 3 days per week from June
8th to November 16th, and 2 days per week from November 16th to December 31st.

The working force has been maintained at practically a constant figure during
the year, except that due to curtailment of operations and to the fact that
there were so many unemployed in the district the working time of the single
men have been cut and their time filled in with married men who were out of
work. Also in several occupations which require full time operation, such
as engineers, pumpmen, watchmen, Ffiremen, etc. the time has been split up
among several men, thus giving more men work but keeping the man days the
same.

Mining operations have continued in the two areas mined in 1930, i.e. the
footwall pillar near the Negaunee boundary between the 2nd and 3rd levels
where mining has now reached a point four subs below the 2nd level, and the
large area above the 4th level extending from the Bace Course property to the
Negaunee boundary. In the 4th level area mining was carried on in several
areas from the 200 ft. sub 90 ft. above the 4th level to the 140 ft. sub level
30 ft. above the 4th level. Development was continued in the Bace Course foot-
wall pillar above the 3rd level and the upward extent of this ore body has been
practically located 150 ft. above the 3rd level where stoping will be started
in 1932.

The development of the 5th level has been continued throughout the year with
the extension of the shaft orosscut to the ore body, a raise put up to the 4th
level in ore for ventilation, and the turning off of the first and second cross-
cuts iIn the Hace Course from the Southwest footwall drift, also the pung> house
and sung> have been nearly completed. The development of the 5th level in the
ore body was stopped temporarily on account of the curtailment in operations,
but will have to be resumed in 1932. The workings above the 4th level are
approaching the level which with attendant crushing of the drifts will force
the abandonment of these areas until new raises can be put up from the 5th
level. As this territory furnishes the majority of the production and also
includes the Bace Course ore body which must be mined out as rapidly as possible
to complete mining within the life of the lease, it is essential that the de-
velopment of the 5th level be completed before the 4th level haulage drifts
crush.

Although the total shipments decreased, shipments from the stockpiles in-
creased in 1931 over 1930 with the result that the stocking ground under the
steel trestle is iIn shape to take care of the three grades of ore necessary
to stock here. The percentage of Bessemer ore produced decreased 4% and the
percentage of Hace Course ore increased %, The percentage of both of these
grades should increase in 1932 when mining starts above the 5th level and in
the footwall pillar above the 3rd level.

All the ore has been handled with scrapers. The purchase of eight larger
electric scraper units together with the introduction of larger scrapers has
increased the output of the contracts, making it possible to handle the ore
in a shorter time and thus leave more time for drilling and timbering in order
to oomplete the cycle. This would have naturally increased the tons per man
stoping had it not been offset by the curtailment in operations with its
attendant crushing and delays due to retimbering.

The largest daily output ever obtained at the mine was iIn October 1931, when
an average of 1,928 tons per day was hoisted. This demonstrated the possibilities
of a much larger yearly product than had ever been obtained.
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1 regret to report that a fatal accident occurred in January, when a timber-
man putting in lining plank in a raise above the 3rd level was struck in the
head by a falling piece of ore, crushing his skull. This raise had just been
completed and the chunk must have worked through the covering placed on top of
the raise. This accident was classified as avoidable and was, therefore, un-
necessary. It was due to violation of rules and lack of care on the part of
the timber boss.

2. PRODUCTION.
SHIPMENTS &
INVENTORIES!

a. Production by Grades:

1931 1930 Increase Deorease
Maas Bessemer 72,563 123,308 50,745
Race Course Bessemer 14,916 10,364 4,552
Maas 201,960 269,269 67,309
Race Course 16.165 13.712 2.453

Total 305,604 416,653 111,049
Rock 26.780 26.840 60

Total 332,384 443,493 111,109

b. Shipmentsi
Pocket Stockpile Total Total

Grade of Ore Tons Tons Tons Last Year
Maas Bessemer 17,152 56,202 73,354 68,993
Race Course Bessemer 3,202 6,600 9,802 1,132
Haas 47,827 70,899 118,726 174,931
Race Course 3.481 28.004 31.485 8.796

Total 71,662 161,705 233,367 253,852
Total Last Year 154,125 99,727 253,852

Decrease 82,463 20,485

Increase 61,978

c. Stockpile Inventories:

Grade of Ore Dec.31.1931 Dec.31.1930 Increase Decrease
Maas Bessemer 75,978 76,769 791
Race Course Bessemer 22,902 17,788 5,114
Maas 241,246 158,012 83,234
Race Course 1.428°  13.176 .. 11.748

Total 341,554 265,745 75,809

Including the overrun of many years in the Maas stockpile there were nearly
500,000 tons in stock at the end of the year.

d. Division of Product by Levels:

1931 % 1930 &
3rd Level 83,371 27.3 116,252 27.5
4th Level 220,297 72.1 300,401 72.5
5th Level 1.936 .6 - mn
Total 305,604 100.0 416,653 100.0

The percentage of ore removed from the 3rd and 4th levels was approximately
the same for the two years, with a small amount from the 5th level in 1931.
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INVENTPRIES1 (Cont)
e. Production by Monthsi

The production by months is as follows:

Month Maas Bess. Maas R.C.Bess Race Course
January 6,248 21,936 1,708 1,976
February 8,332 17,476 2,116 2,124
March 7,660 24,332 2,568 1,336
April 10,768 21,060 1,872 2,112
May 8,779 14,892 1,216 1,128
June 6,387 14,064 1,032 1,104
July 6,155 13,387 910 1,224
August 5,814 14,259 1,091 1,236
September 7,706 14,541 1,009 1,277
October 7,354 16,168 1,243 301
November 4,553 10,254 692 313
December 3.476 8.922 378 1.115

Total 83,232 191,291 15,835 15,246
Transferred froml0,669 to 10,669 919 to 919
Stockpile Overrun 3.572

Total 72,563 201,960 14,916 19,737

Total 1930 123.308 269.269 10.364 13.712
Increase 4,552 6,025
Decrease

The product was distributed as follows:

1931 1930
George Maas Lease 215,309 300,777
Catholic Cemetery 33,654 54,484
C. C. L. Co. (Right of Way) 14,179 20,500
American Mining Company 7,180 7,484
Race Course 34,653 24,064
City of Negaunee 4.201 9.344

Total 309,,176 416, 653
Ore Statement:

Maas R.C. Race
Bessemer Maas Bess Course
On Hand Jan. 1, 1931 76,769 158,012 17,788 13,176
Product for Year 83,232 191,291 15,835 15,246
Overrun - - - 3,572
Transferred from 10.669t010.669 919 to 919

Total 149,332 359,972 32,704 32,913
Shipments 73.354 118.726  9.802 31.485

Balance on Hand 75,978 241,246 22,902 1,428

Decrease in Output
Increase in ore on hand

Total Rock
31,868 3,000
30,048 3,192
35,896 4,220
35,812 2,880
26,015 1,944
22,587 1,580
21,676 1,692
22,400 1,984
24,533 2,120
25,066 1,616
15,812 1,580
13.891 972

305,604 26,780

3.572

309,176 26,780
416.653 26.840
107,477 60
Increase Decrease
85,468
20,830
6,321
304
10,589 -
5.143
107,477
Total
Total Last Year
265,745 102,944
305,604J 416,653
3,572,/ mn
m an
574,921 519,597
233.367 253.852
341,554 265,745
107,477
75,809

1931 - 1 8-hour shift, 5 days per week, January 1st to May 1st

4 It
3 H M
2 ft tt

1930 - 1 8-hour shift, 6 days per week,

5 ft

ft May 1st to June 8th

w June 8th to November 16th
ft November 16th to December 31st

January 1st to July 16th

ft July 16th to December 31st.
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SHIPMENTS &
INVENTORIES! (Cont)
g- Delays:
Feb. 15th - 1 hour delay on account of panel board shorted across con-
tactors on skip hoist. This was the only delay during the
year as compared with 9 delays totaling 24 hours in 1930.

h. Delays from Lack of Current!
There were no delays on account of lack of current.

3. ANALYSIS:
a. Average Mine Analysis on Output:
1931 1930

Qrade Iron Phos. Silica Iron Phos. Silica
Maas Bessemer 62.07 .040 6.64 61.38 .044 7.45
Maas 60.44 .074 7.76 60.01 .066 8.11
Race Course Bessemer 61.29 .042 7.95 61.38 .044 7.25
Race Course 59.98 .075 7.83 59.36 .061 8.82

The average mine analyses on output were higher in 1931 in all grades
except Race Course Bessemer where there was a sli”it decrease.

b. Average Analysis on Straight Cargoes:
None.

c. High Sulphur Ore
There was no high sulphur ore encountered in mining or developing in 1931.

ESTIMATE OP
ORB RESERVES!
a. Developed Ore:
Assumption: 12 cubic feet equals one ton
10$ deduoted for rock
10$ deducted for loss in mining
Percentage of Bessemer equals 10%.

Between 2nd and  3rdlevels ) 1,140,197 tons
" 3rd "4th * ) Maas Lease 3,015,109 "
2nd  "4th * Race Course Lease 486.013 "
Total above 4th level - Nov. 30, 1931 4,641,319 *
Mined in December 1931 13,891
Total developed ore above 4th level - Dec. 31, 1931 4,627,428 "

The estimate of ore reserves December 31, 1931, shows 23,934 tons less
than that of 1930. Taking into account the product for the year there has
been an increase of 285,242 tons, mostly due to proving up a larger area
of ore in the Race Course ore body above the 3rd level.
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ORE RESERVESi (Cont)

a.

Developed Ore: (Cont)
Statement showing ore reserves and new ore development for the following
years:

1927 1928 1929 1930 1931

Ore in Mine Jan. 1st 4,660,105 4,502,460 4,787,424 5,975,050 4,651,362
Production 270.006 261.454 331.922 416.653 309.176
Balance 4,390,099 4,241,006 4,455,502 5,558,397 4,342,186
Ore in Mine Dec* 31st 4,502,460 4,787,424 5,975,050* 4,651,362# 4,627,428"
New Ore Developed 112,361 546,418 1,519,548 - 907,035 285,242

* Race Course ore body, estimated at 1,500,000 tons, included this year.
# Decrease due to only showing ore above 4th level in Race Course estimate
## Increase due to a larger outline of ore "Sest of the dike above 3rd level.

Prospective Ore:

No estimate of prospective ore is shown in this estimate but as soon as the
development of the 5th level shows the probable outline of the ore then the
ore between the 4th and 5th levels will be included under developed ore.

Estimated Analysis:
Ore Reserves: Approximate Expected Natural Analysis.
Iron Phos. Silica Mang. Alum Lime Mag. sSul. jga Moist
MietS & He Ce
Bessemer 53.50 .040 6.40 .195 2.00 8o .225 .008 1.10 12.00
Maas & Race

Course 52.45 .060 6.63 .208 2.20 1.10 .320 .010 1.80 12.50

Ore iIn Stock: Average Natural Analysis:
iron Phos. Silica Mang. Alum Lime Mag. Sul. g Moist
Maas Bessemer 54.12 .039 6.34 .194 2.02 .86 .224 .008 .98 11.50
Maas 52.67 .075 7.00 200 2.10 1.20 .350 .011 1.80 11.75
R.C.Bessemer 53.85 .040 6.35 .180 2.00 .75 .220 .009 1.00 11.50
Race Course 52.60 .058 7.70 .183 2.20 1.00 .250 .010 1.70 11.75

5. LABOR AND WAGESI

a.

Comments:
(@ Labor:

There was no shortage of surface or underground men during the year;
in fact, the time of several of the monthly men such as engineers, fire-
men, pumpmen, watchmen, etc* was split up so that more men could work
during the present curtailment. There was a 10% reduction iIn wages
effective October 1st*

(@ New Construction:

The following is a list of the E. & A"s on which work was done during
1931:

B. & A. #504

Moving Race Course Houses to 1st Addition
E. & A. #548 - Sinking Shaft & Developing the 5th level
E. & A. #611 - Scraper Hoists

E. &A. #614 - C. C. 1. Co. 2nd Addition

All E. & A’s will be taken up in detail under #12 "New Construction
and Proposed New Construction®*.
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Comparative Statement of 7/apes and Product:

PRODUCT
No. Shifts and Hours

AVERAGE NO. MEN WORKING:
Surface
Underground
Total

AVERAGE WAGES PER DAY:
Surfaoe
Underground
Total

AVERAGE WAGES PER MCETTK:
Surface
Underground
Total

PRODUCT PER LLJT PER DAY:
Surface
Underground
Total

LABOR COST PER TON:
Surface
Underground

Total

AVERAGE PRODUCT MINING:
Stoping
Ore Development
Total

AVERAGE WAGES CONT. LABOR

TOTAL NUMBER OP DAYS:
Surface
Underground

Total

AMOUNT FOR LABOR:
Surface

Underground

MAAS MINE
ANNUAL REPORT
YEAR 1931
1931 1930 Increase Decrease
305,604 416,653 111,049
1-.8-hr 1-8-hr
428- 428
197 191 6
239th 2339~ 6
4.38 4.47 .09
5.08 5.25 .17
4.94 5.10 .16
15.9 days 23.2 days 7.3
69.64 103.70 34.06
80.77 121.80 41.03
77 .65 118.32 40.67
30.59 30.82 .23
7.71 7.64 .07
6.16 6.12 .04
.143 145 .002
.659 .687 .028
.802 .832 .030
20.17 20.45 «28
8.79 7.28 1.51
18.91 18.79 .12
5.54 5.80 «26
9,990 13,520 3,530
391633 54 r541 14.908
49,623 68,061 18,438
43,777.81 60 ,434.02 16,656.21
201.316.51 286 .125.80 84.809, 29
245,094 .32 346 ,559.82 101,465.50

Total

AVERAGE "SAGES PER MONTH BASED ON MEN CARRIED ON MINE PAYROLL:

18 days per MO.

Surface
Underground
Total

* 10%$ Reduction in wages

75.06
93.96
87.12

13 days per Mo* 9 days per MO.*

55.51 35.82
66.69 41.31
62.79 40.14
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5. LABOR AND WAGES:

6. SURFACEiR

b.

a.

Comparative Statement of WU«eb and Product! (Cont)

Proportion of Surfaoe to Underground Mem

1931 - 1 to 4.63 1 8-hr shift, 5 days per week, January 1lst to May 1st
18hr 4 tt t May 1st to June 8th
18hr 3 tt tt JUne 8th to Nov. 16th
18hr 2 ftou Nov. 16th to Dec. 3lst

1930 - 1 t0 4.49 1 8hr 6 *H 1t tt January 1st to July 16th
18hr * 5 it July 16th to Dec. 31st

1929 - 1 to 3.84 1 8-hr ¢ 5 u woou Jan. 1st to April 15th
18hr 6 +H fo ot April 15th to Dec. 3lst

1928 - 1 to 4.11 1 8hr 5 ftoou

1927 - 1 t0 4.32 1 8-hr ¢ 5 tooou

Buildings. Repairs:

The woric of enclosing the entrance to the skip pit at the collar of the
shaft started last December was completed in January of this year, making
it much safer to do repair work on the skips and skip roads in freezing
weather.

The new steel rope slides, which are now standard at all properties, were
installed in the engine house, which removed the danger of fire from the old
wooden slides, and as these slides practically close the opening a great deal
of the draught is cut off.

The coal dock was repaired and six legs replaced with new ones.

The loading pocket and dump at the shaft were repaired and also the roofs
of the dry and engine house.

The West pocket at the Maas crushing plant was dismantled during the year,
the timber being salvaged for use in repairing No. 2 shaft at the Negaunee
Mine. This shaft is the ventilation shaft for both properties.

Stockpi les:

Seven more bents were ereoted on the rock trestle at the East end of the
steel trestle which now extends 1500 East of the shaft.

In May it was necessary to ereot five more bents on the Wast wood trestle
for Maas Ore, making a total of 39 bents in all, or about 500” further Wsst
than ore was ever stocked before.

In August the trestle to hold Maas Ore this winter was erected consisting
of 22 bents.

There was some rock along the west pocket track North of the Maas stockpile
which was removed to make more room for stocking and for the stockpile loading
tracks.

The Race Course Ore was all shipped from the steel trestle this year, leaving
only Maas Bessemer and Race Course Bessemer in stock. This will help stocking
conditions as the Race Course Ore, of which there will not be very much hoisted
this winter, oan be stocked nearer to the shaft and leave more room for the
Maas Bessemer.
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Tracks. Roads, etc.:

The following table shows the saving in cost of water consumed in 1929,
1930, and 1931. The installation of a cooling pond with a regulator to
control the amount of water needed to be added for cooling purposes is
partly responsible for the decrease.

1929 1930 1931

1st Quarter 448.55 181.42 148.84
2nd & 542 .21 246.92 122.65
3rd " 587.01 392.26 136.20
4th " 369.06 188.59 19.25
Total 1,946.83 1,011.19 426.94

Timber Yard:

A new track was installed in the timber yard close to the toe of the rail-
road fill so that 9™ ft. poles could be loaded on timber trucks without
carrying them some distance to the North to a timber track.

Grounds:

There has been some rearrangement of the shrubbery and several trees re-
moved that has improved the appearance of the grounds near the dry house.

A large part of the old rock pile, directly south of the shaft, was loaded
by crane and hauled in trucks to the 2nd Addition to make the sub base for
streets and alleys. Praotically all the good rock was removed, the remainder
is mixed with sand that came from sinking the Maas shaft. The remainder of
this rock pile should be removed as soon as possible in order to improve
the appearance of the mine grounds. The material can be used to level off
ground to the East for an emergency stocking ground.

Shaft Sinking:
There was no shaft sinking in 1931.

Development:
The development work in 1931 consisted of drifting and raising on the 3rd,
4th, and 5th levels.

3rd Level:

In the footwall pillar near the Negaunee boundary the only development work
has been one raise which was completed in the early part of the year. It ex-
tended from the 3rd level to the 465 ft. sub and passed through 35 ft. of rock
and 120 ft. of ore.

The development of the ore body lying ".Test of the dike almost directly
South of the shaft on the Maas Lease and the Race Course was continued througi
the year. The general outline of the ore body has been determined by raises
from the extension of the 3rd level haulage drift, together with the opening
of the 401 ft. sub level. From the 401 ft. sub level 100 ft. above the 3rd
level test raises have been put up to the hanging and along the foot which
indicate that the top of the ore body is approximately 150 ft. above the
3rd level. This area will be taken up in detail under Stoping. The total
footage for drifts and raises in this development is as follows:

3rd Level 170* Ore 193* Rock
Sub Level drifting 890* " -
Raising 309* " 197*

Total 1,369 390 H
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4th Levelt

There was very little development work done on the 4th level during 1931*
The orossout running parallel to and East of the Raoe Course boundary was
extended to the Northwest from the footwall drift towards the shaft crosscut
to make a new motor drift to take the place of the one along the Race Course
boundary vhich is is the mining area and will soon crush. It was expected
that this extension would be iIn rock as the footwall drift was partially
in rook a short distance on either side of this crosscut, but the drift is
still in ore after advancing 80 ft., indicating a roll in the foot possibly
influenced by the dike to the Northwest.

A short raise was put up to the 140 ft. sub in the ore body to the %st
of the dike in the Race Course property and a drift driven 90 ft. in ore
to determine the Eastern extent of this ore body. The hanging which was
encountered in the breast at this distance came in very much sooner than
was anticipated. There have been only two other raises put up from the
4th level this year, one in No. 1 crosscut in the Race Course ore body and

one in the drift parallel to the south boundary of the Race Course. The
total raising in ore was 94 ft.

5th Levelt

The development of the 5th level was continued throughout 1931 and has con-
sisted chiefly of rock work, the only ore development being 85 ft. of lean
ore drift in the main crosscut from the shaft in the Race Course property
and an ore raise from this drift to the 4th level 100 ft. in ore to improve
ventilation.

The shaft crosscut in the footwall, which was started in August 1930, ad-
vanced 870 ft. iIn rock in 1931 to a point 1594 ft. south of ths shaft where
the dike was encountered. South of this dike lean ore was encountered which
extended 75 ft. when good grade ore was reached and the drift was stopped
temporarily. The footwall drift to the southeast was started and advanced
30 ft. in rock to make room for a switoh, after which the footwall drift
to the Southwest was driven 300 ft. in rock and Nos. 5 and 6 crosscuts
turned off. No. 6 crosscut was driven 85 ft. to the dike where It was
stopped temporarily. A large ditch to carry the water has been excavated
along the entire drift fran the shaft and the pumphouse and sump have been
nearly completed. The material in the pumphouse, sump, and First 200 ft.
of the shaft orossout was a very hard quartzite while the remainder was
mixed slate and quartzite until near the ore body where slate was encountered.
Development of the Race Course ore body will be resumed in April 1932.

The following table shows the amount of drifting and raising done during
the yeart

Drifting Raising Total 1931  Total 1930

Ore Rock Ore Rock Ore Rock Ore Rock
2nd Level - - - o - « 120*
480* Sub Level 50* - _ - 50* m
430 & & - m - 102* 102* m
465* ' *» - m - m m m m 425*
4017 & M 970~ 70’ 187* 186* 1157* 256* m m
355 * 40* - - 40~ - 270* m
335 * * 60* 10° m - 60* 10" a
3rd Level 170" 193* 303" 128* 473* 321* 1252* 268*
140* Sub Level 90* - - 90~ m
4th Level 80* - o> - 174* m 1283* 20*
5th Level 157 1448* 100* - 115~ 1448* m 838"
Pumphouse 4 Sump 360* - - 360~ an m

Total 1425 2131* 684*  416* 21053;'c 2547* 2805* 1671*
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There have been 9 contracts developing in 1931 of which two were on double
shift as compared with 7 contracts with 2 on double shift in 1930*

c. Stoping!
(@ General Remarksi
Mining operations during 1931 have been confined to the footwall pillar
above the 3rd level near the Negaunee boundary, to development work in the
western end of the 3rd level and above, and to the subs above the 4th level
along the East boundary of the Race Course and between the south boundary
of the Race Course and the Negaunee Mine boundary*

In the footwall pillar above the 3rd level nearly two sub levels have been
completed during the year with an average of ten contracts and mining has
now reached the elevation of the 465 ft. sub 150 ft. above the 3rd level*
As this sub level served as a distributing level for timber it became neces-
sary to have another one at a lower elevation and consequently two contracts
have been working here nearly the entire year driving connecting drifts be-
tween the raises and putting up two raises to the 465 ft. sub in the rock
footwall to serve as timber slides. The timber will be brought to the 401
ft. sub and then hoisted in the separate raises to the working places. A
connection will also be made on this elevation with the Negaunee Mine, 11th
level drift, to improve the ventilation. One additional raise was put up
this year from the 3rd level to the 465 ft. sub on the footwall to help
drain off the water which occurs here in very troublesome quantities. The
foot side will then be worked one sub level in advance of the hanging side
in order to keep the latter dry.

There have been an average of three contracts developing and one mining
in the ore body above the Astern end of the 3rd level which was partially
opened up in 1930. As this ore body is now outlined on the 401 ft. sub,

100 ft. above the 3rd level, it appears to be triangular in shape with a

260 ft* base East and West along the footwall and with an altitude of 160
ft. North and South from foot to hanging. A raise on the footwall put up
at approximately 45° 100 ft. to where the hanging and foot come together
and test raises put up on the hanging side of the ore body also went up
from 40 to 50 ft. before they encountered the jasper. This proves that
there is a flattening of the ore body in this area and that it is not likely
to go higher at any point on the sub level. To test this theory a raise was
put up from an old exploratory drift that was driven several years ago to
look for the ore in No. 7 diamond drill hole on the 430 ft. elevation or
130 ft. above the 3rd level. A raise was put up to the Southwest from this
old exploratory drift a distance of 100 ft.; the top was only 120 ft. North
of the footwall drift on the 401 ft. sub yet it did not encounter any good
ore, also a drift out out 50 ft. above the 430 ft. sub and driven about

40 ft. West was iIn lean ore and jasper.

It was thought that there might be a roll in the hanging on the 3rd level
and, therefore, the haulage drift was extended to the Northwest 140 ft. to
the point where the hanging and foot came together and cut off the ore. A
test raise was put up 30 ft. near this point to the hanging. From the top
of this raise exploratory drifts were driven which proved that there was
apparently no western extension of the ore body unless there is a consider-
able drop in the hanging which outs off the entire ore body at this ele-
vation. Several raises were then put up to the hanging and by offsetting
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they were extended to the 401 ft* elevation. It was then decided to extend
the 3rd level drift into the footwall and turn East parallel to the foot in
order that some raises could be extended up through the footwall and intersect
the ore body at locations that would permit of economical handling of the ore
with scraper hoists. A raise was also put up in the footwall from the shaft
crosscut that holed to the East side of the ore body at the elevation of the
401* sub level. The tops of these raises will be connected by drifts on the
4017 sub level and all the ore above will be handled throu™i these drifts.

One contract has been mining In the Eastern end of this ore body where the
ore did not extend so far above the 4th level and has mined out two small sub
levels 65 ft. and 75 ft. above the 3rd level*

On the 4th level where the majority of the contracts have worked during
1931 mining conditions have been good as there is very little water and the
ore breaks well, the only difficulty being to keep the working places pro-
perly ventilated by the use of doors and booster fans. Most of the Bessemer
ore is produced in this area which will soon have to be handled through 5th
level raises as the workings are gradually approaching the 4th level and
crushing has already started in one area.

There has been an average of 37 contracts stoping during 1931, of which
four were on double shift, as compared with 39 contracts, 3 of which were
on double shift, in 1930.

During the year ore has been mined on the following leases: Maas Lease,
Roman Catholic Cemetery Lease, City of Negaunee Lease, American Mining Co.
right of way, C. C. 1. Co. right of way, and the Race Course.

The detail of mining on the various levels and sub levels is as follows:

Subs between the 2nd and 3rd Levels:
495* Sub Level - East footwall pillar:

Mining was started in this area in January 1929 and completed in January
1931 with the mining of a small pillar in the Cemetery Lease.

485* Sub Level - Bast footwall -pillar:

This sub level was opened in this area in November 1929 and mining has
been continuous ever since with one contract mining the last pillar in
December. Mining here in 1931 was entirely on the Maas and Roman Catholic
Cemetery Leases.

475* Sub Level - Bast footwall pillar:

Mining was started on this part of the sub level in September 1930 in the
extreme East portion and has continued in 1931. In December there were three
contracts stoping in the Roman Catholic Cemetery Lease and three iIn the Maas
Lease™

465* Sub Level - East footwall pillar:

This sub level was first opened in 1929 to serve as a distributing level
for timber and also as a transfer drift while raises were being put up from
the 3rd level. When these raises were completed early in 1930 work at this
elevation was stopped until June of this year when stoping operations were
completed on the sub above in the railroad pillar near the Negaunee boundary.
In December three contracts were stoping, two in the Roman Catholic Cemetery
Lease, and one in the Maas Lease.
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430* Sub Level - Wast:

This sub was originally opened In 1927 for the purpose of locating the ore
shown in diamond drill hole No. 7. A raise was put up 75 ft. to the North-
west from the end of the drift but no ore was encountered except a few small
seams, after which this work was abandoned. From development work this year
on the 401* sub to the south of this drift it was thought that ore might be
encountered by a raise to the Southwest from this old drift on the 430" sub.
Accordingly, a contract put up a raise 100 ft. in jasper and lean ore and
out out a small test drift 50 ft. above the 430* sub level in the rich
jJasper but after drifting 40 ft. without finding any commercial ore this sub
was again abandoned.

401* Sub - East footwall pillar:

This sub level was opened several years ago and then abandoned as it was
found that there was considerable ore on the foot above the 2nd level. The
next work done herewas in 1928 when the raises from the 3rd to the 2nd level
were connected by a drift for inspection purposes.This drift was lost
these raises crushed, In 1931 mining reaohed the 465 ft. sub which is used
for timber distribution and, therefore, a lower sub had to be opened for
handling timber. In January of this year two contracts started cutting out
from 109 and 118 raises respectively on the 401 ft. sub, drifted to the foot
and put up two rock raises to the rock drift in thefoot on ths 465ft
to serve as timber slides. Drifts were then started to connect raises being
used at present for mining and as soon as this work is completed the timber
will be hoisted from this sub to the working contracts above. A connection
will also be made with the Negaunee Mine, 11th level drift, to improve
ventilation. In December one of these contracts had reached the Negaunee
boundary and the other had advanced a drift in ore from 109 to 112 raise.
There is still over 200 ft. of drifting necessary to connect all the raises.

401* Sub - West Deposit!

This sub }evel was opened in December 1930 by raising on the footwall from
the 355 ft. sub level. Exploring in this upward extension of the Race Course
ore body Wast of the dike has continued throughout this year with an average
of two contracts mining, drifting and raising. A raise in the footwall at
45° has encountered the hanging at a point 45 ft. above the level as have
also several test raises further south, showing the hanging to be fairly
flat over this area. A drift to the West driven early in the year encountered
the footwall on the ri&ttt side and the hanging wall on the left about 220 ft.
West of the raise. All this ore had to be transferred on the 355 ft. sub
below and as the ore above would also have to be transferred it was decided
to put up two additional raises in the footwall from the 3rd level, one
of which has been completed. A North-south orosscut from another raise put
up to the hanging from the 3rd level holed to the East-West drift and proved
the width of the ore body to be about 200 ft. in the center. The tonnage
developed on and above this sub level was greater than was anticipated*

In December four contracts were working on this sub preparatory to opening
under the hanging to start stoping.
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385* Sub Level:

Mining at this elevation in a small deposit under the hanging, directly
South of the shaft, was started in December 1930 and finished in January
1931, after irtiich considerable time was spent in blasting down the hanging
rock to form a mat or cushion on the poles that had been laid on the floor
of the sub level.

375* Sub Level:
This sub level, directly under the above mentioned area, was started in

March and completed in June with only a slight increase in the size of the
ore body.

365* Sub Level:

Mining at this elevation was started in July iIn this same ore body and in
December one contract was stoping in the area which is now much larger, being
about 160 ft. in length by 50 ft. in width.

355* Sub Level:

This sub level was opened during 1930 in the upward extension of the Race
Course ore body found South of the shaft and West of the dike and the only
work done this year was the holing of a drift from 1-S raise to 4-W raise
for ventilation, and about 30 ft. of drift North of 8-W raise.

335* Sub Level:

During March and April of this year a short raise was put up to this sub
level from the 3rd level and a drift started to explore for the Western ex-
tent of the Race Course ore body so as to give information needed to locate
an extension of the 3rd level drift. However, there does not appear to be
any ore to the West as the raise struck the hanging at this elevation, a
drift 60 ft. to the North struck the foot, and a drift to the West at a point
about 30 ft. from the raise encountered the hanging in 10 ft. It was, there-

fore, decided that it was not necessary to extend the 3rd level drift any
further to the West.

3rd Level:

The only work done during the year at the Eastern end of the level was con-
fined to one raise, No. 111-A On the footwall, which was extended to the 465
ft. sub. This raise will help drain off the water near the footwall on the
sub levels below the 2nd level. This raise passed through 35 ft. of rock and
120 ft. of ore, total height 155 ft.

In the Western end of the level the main level drift, started in 1930, was
oontinued to the Northwest 140 ft. in ore to the point where the hanging and
foot came together. Later in the year it was then continued to the North into
the footwall and then turned East so that raises would be put up in the footwall
direot to the ore body 100 ft. above. The work done this year proves up a
slight increase in the size of the ore body above the 3rd level which is now
approximately 380* by 80*. Five raises have been put up from this drift
during 1931. These raises passed through 122 ft. of ere and 95 ft. of rock.
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Subs Above the 4th Level:
200* Sub Level

Mining was completed in February of this year in a small roll in the hanging
just South of the Race Course boundary, which completed all mining that will
be done at this elevation for several years.

195* Sub Level

Mining was continued in 19S1 in an area approximately 500* by 200* between
the Race course property and the Negaunee Mine boundary. In December one
contract was stoping on double shift in the remaining pillar in the South-
east corner of this area*

185* Sub Level

A small area near the Southeast corner of the Race Course property was mined
several years ago on this sub level. Work was resumed here last year and con-
tinued during 1931. Operating conditions in this territory are the best in
the mine and also most of the Bessemer Ore is produced from this area. The
area being mined here is located on the Maas Lease and the Right of Way Strip
adjacent to the Negaunee boundary. In December six contracts were mining
here, one of which was on double shift*

170* sub Level:

Mining work at this elevation during 1921 has been limited to three areas.
One area near the North footwall where the ore along the East boundary of the
Race Course was found to go somewhat higher than had been supposed as the
hanging had cut the ore off in two adjacent raises on lover sub levels. In
Deoember one contract was blasting down filling to make a mat here before
moving down and cutting out on the next sub level* The other two areas lie
South and East of the Race Course property where mining has been completed
on the sub levels above. A drift was driven Southeast for 90 ft. in dike
and jasper from 617 raise to explore South of the dike but no ore was found.
In Deoember 9 contracts were mining, 3 of which were on double shift, all
located in the Maas Lease.

160* Sub Levelt

This sub level was first opened along the East boundary of the Race Course
in 1929 and mining in this area was completed last year between the limit set
to the East and the hanging to the West.

Early in 1931 mining was started near the Southeast corner of the Race
Course where the ore body had extended to the Southwest under the hanging,
and also in the area to the East of the Southeast corner of the Race Course
where mining had been completed on the subs above* This is the lowest ele-
vation at which this latter area will be worked for some time as it is
planned to concentrate mining to an area along the boundary of the Race
Course property as soon as the 5th level raises are completed. In December
three contracts were mining here.

150* Sub Levelt

Mining wa3 started here in 1929 and has been continued since; only a small
area was mined in 1931 as mining has only been finished in a small area on
higher sub levels. In December three contracts were mining, one in the City
of Negaunee Lease and two in the Race Course*
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140* Sub level:

Mining at this elevation was started in April of this year in a small area
as this sub level is only SO ft* above the 4th level* It was not deemed ad-
visable to do much mining above the main haulage drift until the new crosscut
to the East had been completed as most of the ore produced in ths 4th level
territory has to be trammed through this drift. Mining was done from one
raise near the footwall just East of the Race Course and one contract was
working here in Deoentoer.

During the year two exploratory operations were carried out in the Race
Course; a small area under the hanging above No* 1 crosscut in the Race Course
was mined. The ore here was found in a small roll in the hanging and it was
explored to see if there was any extension to the "3est. The other exploratory
work was done to determine the Western extent of the small Race Course ore
body Northwest of the dike before laying out the 5th level West footwall
drift. A drift was driven at the elevation of this sub level 90 ft. to the
Northeast from 306 raise to the jasper hanging which proved tteit if the ore
extends to the West at all it must be in a much more Southerly direction.

It is planned to put up another raise near the dike and do more sub level
drifting before continuing either the 4th or 5th level footwall drifts.

4th Levalt

There was very little work done on the 4th level in 1931. Three raises
were put up, two in the Race Course and one in the drift just south of the
Race Course which passed through 94 ft. of ore. One of these, #268 iIn the
Race Course, found the hanging 28 ft. above the level.

The Northern extension of the new haulage crosscut to the East of the
Race Course was started and driven 80 ft. in ore, after which It was stopped
temporarily. It will be continusd in 1932 to the shaft crosscut. The ore
found in this drift was quite unexpected as the footwall had been encountered
in the footwall drift close by on either side. There is undoubtedly a local
roll in the footwall here due perhaps to the dike to the North.

5th Leveli

Drifting on this level was started in August 1930 and at the end of the
year had advanced 724 ft. from the shaft. The shaft crosscut advanced 870 ft.
in 1931 to the South through a layer of dense quartzite and grey slate with
the slate predominating as ths drift went to the south until the dike on ths
footwall was cut. After passing through the dike the drift advanced 75 ft*
in lean ore and then 17 ft. in merchantable ore when it was stopped tenporarily.
A raise was put up near the footwall to the 4th level for ventilation as
previous to holing the raise a large fan had to be used to suck out the fumes
from blasting.

The Southeast footwall drift was started and advanced 30 ft. to provide a
turn out. Then the Southwest footwall drift in the Race Course was started
and driven some 300 ft. in rock and Nos. 5 and 6 crosscuts started. No. 5
crosscut was extended South to the dike until it was decided to stop drifting
temporarily and move ths crew to finish the pumphouse and sump. The excavation
of the pumphouse has been completed and at the end of the year the sump had
been excavated in the pumphouse and the main sump partially stripped to in-
crease capacity. Widening of the sump drift will be continued until tte sump
has a capacity of approximately 300,000 gallons. The pumps will be installed
early in 1932. The sump was excavated in very hard quartzite and the material
was handled by two scrapers in tandem on account of the long distance to
scrape.
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There is a large ditch excavated the entire length of the main haulage drift
and the installation of rails, trolley, and air pipe is about completed.

The 5th level plat and haulage drift to the ore body is undoubtedly the
the ground is solid,
there is a well ballasted track with 50 Ib* rail laid on large sound tamarack
ties with tie plates, also a large water ditch, 6" air line, 4-0 trolley wire,

best ever opened at a Company mine* There is ample room,

and a concrete loading pocket.

Timbering!

The total cost for timber iIn 1931 decreased due to

less timber used on

account of smaller production. The amount of cribbing decreased due to less
raising in 1931. The cost per ton for timber increased due to more 9 ft. legs
and caps being used and also due to the use of larger sizes of timber as the
pressure was very heavy throughout the mine and the drifts had to stand open

longer on account of the reduced working schedule.

The cost per ton for 9™

ft. poles increased on account of a more extensive program of covering down.
The wire fencing was not used as extensively toward the latter part of the
year as it was decided that it was unnecessary to use it where there was a

good mat.

Statement of Timber Usedt

LINEAR
feet
6 to 8 Cribbing Timber 45,720
8 to 10* Stulls 51,259
10 to 12" " 62,841
12 to 14" " 38,317
12 to 14" Treated Timber 1.760
Total Timber - 1931 199,897
Total Timber - 1930 278,439
7~ Lagging 1,050,496
%B* Poles 666,653
Covering Boards
Total - 1931 1,717,149
Total - 1930 2,351,765

Wire Fencing (1626 rods] sa.ft. 111.788

Grand Total - 1931
Grand Total - 1930

In use only 6 months in 1930

Product

Feet of timber per ton of ore
" T Iagging T ,s) " H
" " poles " « » ¥

wire fencing per ton of ore
lagging per foot of timber
poles per foot of timber

AVG. PRICE
PER FOOT
-049
-.059
.081
-110
.242
.075

.0671

-675
1.419

-833 Rod

AMOUNT
1931

2,231.28
3,002.17
5,087.88
4,223.78
425.61
14,970.72

7,096.63
9,458.50

16,555.13

1.354.03

32,879.88

305,604
.6541
3.4377
2.1814
-3657
5.25518
3.3350

AMOUNT
1930
4,960.54
5,940.20
5,337.91
1,923.32
528.96

18,690.93

11,600.02
11,038.39
136.07

22,774.48

1.266.53

42,731.94

416,653
.6682
3.7756
1.8505
-5364
5.6500
2.769
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AMOUNT AMOUNT
1931 1930

Cost per ton for timber .0490 .0449
* h m m lagging .0232 .0278

¥  « « >t cover boards .0003

F m m m wire fencing -0044 .0030

f & & = poles .0310 .0265

Cost per ton for all timber and wire fencing -1076 -1025
Equivalent of stull timber to board measure 462,040 485,484
Feet of board measure per ton of ore 1.512 1.165

Total oost for timber, lagging, poles, etc., and cost per ton:
Year Amount Cos t per ton:
1931 32,879.88 .1076
1930 42,731.94 .1025
1929 43,332.70 -1305
1928 28,083.62 .1074
1927 23,097.31 .0855
1926 22,163.56 .0906

e. Drifting and Raising:

Drifting and raising on the 5th level

is not included in the following

statement as this work was done under E. & A. #548.

Drifting Raising
Year Ore Rock Rock Total
1931 1,562* 474* 255* 3,140*
1930 1.240* 898* 2.028* 138* 4.304"
Increase 322* 117*
Decrease 424* 1,179* 1,164*

The amount of rock drifting and ore raising decreased 54$ in 1931 while
ore drifting and rock raising increased 32%; the net decrease was 26$.

f. Explosives. Drilling and Blasting:
The cost per ton for all explosives increased one quarter of a cent in

1931, due to more mining and development in tough, hard, ground.

This was

particularly true of the ore area opened for mining on the footwall of the

Race Course above the 3rd

level.

In the Fall a careful study was made of blasting practice in the entire
mine, as a result of which i1t is hoped to effect a small saving mainly

instead of 60% Gelatin

through the use of Gelamite A5 at .1275 per Ib.
at .1378 per Ib. These powders are of different composition but have prac-
tically the same breaking strength, therefore, can be substituted stick for

stick. The Gelamite “AM, however, can only be used in areas where there is
good ventilation*
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f. Explosives. Drilling and Blasting:

Statement of Explosives Used.: (Ore Development ad. Stoping)

Average
Quantity Price
1 £ 50% Anmon. Gel* - lbs 41,230 .1251
it g0 ¢ " T 70,445 .1378
i f Gelamite mAH H 6,670 1272
if & 1-x i 1,350 .1275
Total Powder - 1931 119,695 .1327
Total Powder - 1930 155,850 -1346
Fuse 420,773 57
Caps - #6 67,518 1.155
Powder Bags 37 2.96
Tamping Bags 15,000 2.15
Fuse Lighters 2.000 9.45

Total Fuse, Caps, etc.

Total All Explosives - 1931
Total All Explosives - 1930

Product
Pounds of powder per ton of are
Cost per ton for powder
» k£ w n Ffuse, caps, etc.
M t « « an explosives

Rock Development & Filling

Total Powder - 1931 8,105 .1320
Total Powder - 1930 7,400 -1398
Total Fuse, Caps, etc. 1931
Total Fuse, Caps, etc. 1930

Total All Explosives - 1931
Total All Explosives - 1930

Total All Explosives used in mine - 1931
Total All Explosives used in mine - 1930

Average price per pound for powder

65% of all powder used in 1931 was 60%
65% - * " * " 1930 " 60%

e « *

Amount
1931
5,159.73
9,706.70
848.13
172.12

15,886.68
2,399.91
779.92
109.63
32.25
18.90
3,340.61
19,227.29
305,604
.3917
.0520
.0109
-0629
1,070.23
197.24

1,267.47

20,494.76

-13265

137

Amount
1930

6,713.87

11,355.58

2,346.89
567.38

20,983.72
3,056.02

973.36
113.40

4,142.78

25,126.50
416,653
.3740
-0503

.0100
-0603

1,034.44
155.48

1.189.92

26,316.42

-13487

Statement showing cost per ton for explosives exolusive of rock development

for the period 1927-1931 inclusive:

Year Cos t per ton
1931 -0629
1930 -0603
1929 -06%4
1928 -0607
1927 -0666

Product
305,604
416,653
331,922
261,454
270,006
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g- Mining and Loading:
For the last two years all of the ore mined has been handled with scrapers.
This year 8 new electric scraper units of 10 and 15 h.p. were purchased and
some of the obsolete electric and air scrapers were scrapped.
have been introduced and there would have been an appreciable increase in the
tons per man and a corresponding decrease in the cost if the operating sche-

dule had not been reduced. The slices are now open too long a time before

+38

Larger scrapers

they are completed and consequently the contracts are delayed by stopping to
repair their working places which crush during the idle time.

It is planned
to work the contracts on double shift as long as the two-day operation is

effective. One set of men will work in one place four days per week and then

another crew will come on and work four days the next week.

work 16 shifts per month but the miners will get only 8 shifts.

Ventilation:

Each place will

in June of this year it was noticed that the air coming from the main ven-

tilation fan installed in No, 2 shaft, Negaunee Mine, was decreasing in

volume and upon inspection it was found that In several areas the shaft sets
had given way and partially plugged the shaft.

made in No. 2 shaft and the volume of air
work has also been done to control the distribution of the air in the Maas
Mine by doors and booster fans. Except in a few isolated cases when a sub
level was being finished the ventilation has been good.

Pumping:

The number of gallons pumped per minute during 1931, 1930, and 1929, are

shown below:

Jgonth
January
February
March
April
May
June
July
August
September
October
Novenfcer
Deoember

Total Average

The water at the Maas Mine has shown a slight increase in both 1930 and

1931
925
1,114
1,124
1,149
1,147
1,134
1,135
1,061
1,091
1,115
1,113
1.232
1,112

Extensive repairs have been

1930
1,101
1,042
1,036
1,080
1,094
1,109
1,106
1,095
1,103
1,202
1,147
1.108
1,102

is now back to normal.

1929
1,076
1,089
1,075
1,009
1,023
1,014
1,018
1,030
1,062
1,102
1,064
1.058
1,052

Additional

1931, the increase last year amounting to 50 gallons per minute and the iIn-

crease in 1931 to 10 gallons per minute.

The

increase

is due to the extension

OFf th8 area of broken capping caused by mining operations which has diverted

some of the water that formerly went to the Negaunee Mine to the Maas and

also iIncreased the drainage area on the footwall side of the Maas ore body.

The average number of gallons pumped per minute over the last six years

is as follows:
Year
1931
1930
1929
1928
1927
1926

Sals, per i

1,112
1,102
1,052
1,052
1,013

970
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k. Underground in General*

8. GOST OF
OPERATING:

More 9 ft. legs and caps were used this year which increased the output in
tons per man per day stoping. The use of wire fencing in areas where there
is a good mat has been discontinued. It is still used iIn areas under new
hanging on top of close laid poles. Every effort is being made to make a
good close mat to prevent runs of rock and to increase safety.

The main level drifts, raises, and traveling roads have been kept clean
and neat as this is important in promoting safety.

A scraper foreman is now in charge of all scraper units in the mine. This
new position was created to insure more careful supervision of the scraper
equipment and thus prevent delays due to breakdowns. It is expected that
the cost for repairs will be materially reduced.

A large amount of pipe and fittings was salvaged underground, brought to
surface and overhauled, then used again in the mine. Purchases of this
material have been materially reduced the last six months of the year.

Comparative Mining Costs:

1931 1930 Increase Decrease
PRODUCT 305,604 416,653 111,049
Underground Costs 1.241 1.272 031
Surface Costs -156 .152 -004
General Mine Expenses 271 -205 -066
Cost of Production 1.668 1.629 -039
Depletion - Original Cost .074 .073 -001
Depreciation - Plant & Equipt. .047 .046 -001
Development -039 -039
Movable Equipt. -003 -002 .001
Taxes 447 .313 134
Loading & Shipping .020 .020
Total Cost at Mine 2.298 2.122 176
Obsolete Supplies - .001 .001
TOTAL COST 2.298 2.123 175
NO. of Days Operated 191 278 87
No. Shifts & Hours 18 hr 18 hr
Average Daily Product 1,600 1,499 101
COST OF PRODUCTION:
1931 % 1930 % Increase Decrease
Labor -833 50.0 .851 52.2 .018
Supplies .835 50.0 .778 47.8 .057
Total 1.668 100.0 1.629 100.0 .039
b. Detailed Cost Comparison:
(@ Days and Shifts:
Shifts & Total
Year Days Worked Hours Men Employed Days “forked
1931 191 1 8-hr 239a 49,623
1930 278 1 8-hr 2Bj- 68.061
Increase 6
Decrease 87 18,438
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Detailed Cost Comparison: (Cont)
(¢ ) mges:
The mine operated on the same wage schedule as in 1930 until October
1st, 1931, when a 10" reduction became effective. There was also a
decrease of one day in working schedule with a corresponding decrease

in monthly wages for all salaried employees effective June 16th of
this year.

(3 Comparison of Production:

Production - 1931 305,604 tons
Production - 1930 416.653 »
Decrease 111,049
(4 Comparison of Number of Men and Wages:
No. Men No. Days Amount Rate per day
1931 239]- 49,623 245,094 .32 4.94
1930 233i 68.061 346.559.82 5.10
Increase 6
Decrease 18,438 101,464.50 .16
(B) Tons per man per day:
The tons of ore rained per man per day were as follows:
1931 1930 Increase Decrease
Surface 30.59 30.82 .23
Urderground 7.71 7.64 .07
Total 6.16 6.12 .04

(®) Cost of Production:

1931 $509,916.44 Cost per ton $1,668

1930 678.818,53 " ®oon 1.629

Decrease 168,902.09 Increase .039
Total Cost

Cost per Ton

Labor Supplies — % Labor Supplies Total
1931 - 254,735.56 50.0 255,180.88 50.0 .833 .835 1.668
1930 - 354.456.91 52.2 324.361.62 47.8 .851 .778 1.629
Incr. 2.2 .057 -039
Deer, 99,721.35 2.2 69,180.74 .018

14

J



16.

18.
19.

21.
22.

23.
24.
5.
26.
27.

3

MAAS MITTS
ANNUAL REPORT
YEAR 1931
. COST OF OPERATING:
b. Detailed Cost Comparison:
(?) Detail of Accounts*
1931 1930
Days per week 4-3-2 6-5-4
Shifts and Hours 1 6-hr 1 8-hr
Production, Tons 305,604 416,653
Avg. Daily Prod. - Tons 1,600 1,499
Number of Days Worked 191 278
Per
Underground Costs Amount Ton Amount
. Exploring in Mine 687.78 -002 271.43
Development in Rock 5685.97 .018 6176.03
. Development in Ore 12562.72 041 19786.76
. Stoping 127005.71  .416 176022.41
. Timbering 96385.64 .315 137699.09
Tramming 26167.04 .086 37235.76
- Ventilation 5526.35 .018 5395.58
Pumping 51016.75 167  50606.54
. Corgpr. & Air Pipes 29204.50 .096 50039.64
. Back Pilling 557.70 .002 269.88
- U. G. Superintendence 11970.37 .039  14157.05
Cave-in 7.60 106.88
MaintsCompr. & Pwr Drls 2436.40 .008 6535.67
Elec.Tram Equipt. 5438.27 .018 20217.34
Pumping Hachy. 4609.68 .015 5608.42
Total U. G. Costs 379262.48 1.241 530128.48
Surface Costs:
Hoisting 18847.28 .062  25904.09
Stocking Ore 7541.48 .025 9852.27
Dry House 6090.99 .020 6498.35
Gen. Surface Expense 4218.61 .013 5555.02
Maint: Hoisting Equipt. 4553.52 .015 7382.10
Shaft 1131.28 .004 2092.29
Top Tram Equipt. 2615.14 -008 2015.29
Dks, Tres.A Pkts. 2317.43 .007 726.66
Mine Buildings 500.82 .002 3247.63
Total surface Costs 47916 .55 156 63273.70
General Mine Expenses:
Insurance 194.32 -001 136.14
Mining Engineering 2865.69 -009 2829.49
Mech. & Elec. Engrg. 2019.84 .007 1888.73
. Analysis & Grading 11462.22 .038 14172.24
Personal Injury 16132.28 .053 17188.75
Safety Department 1332.21 -004 1431.19
Tel. & Safety Devices 1292.61 .004 1013.85
Local & Gen. Welfare 5394.52 .018 5330.07
Spec.Exp.- Pens. & Allow,, 12174.33 .040 10978.40
Ishpeming OFFice 16322.22 .053 15554 .56
Mine OfFice 13547.17 .044  14892.93
Total Gen. Mine Exp. 82737.41 .271  85416.35
COST OP IRODUCTICN 509916.44 1.668 678818.53
Taxes 136517.51 .447 130359.38
Total Cost 646433.95 2.115 809177.91

Per

Ton
.001
.015
.047
.422
.331
.089
.013
121
.120
.001
.034

.016
.049
.013
1.272

.061
.024
.016
.013
.018
-005
-005
-.002
-008
-152

-000
.007
.005
-.034
.041

-003
.013
.026
.037
.035
.205
1.629
.313
1.942

141

Increase Decrease
111,049
101
87
Per Per
Amount Ton Amount Ton
416.35 .001
.003 490.06
7224 .04 .006
49016.70 .006
41313.45 .016
11068.72 .003
130.77 .005
410.21 .046
20835.14 .024
287.82 .001
.005 2186.68
99.28
4099.27 .008
14779 .07 .031
.002 998.74
150866 .00 .031
.001 7056.81
.001 2310.79
.004 407 .36
1336.41
2828.58 .003
961.01 .001
599.85 .003
1590.77 .005
2746 .81 .006
.004 15357.15
58.18 .001
36.20 .002
131.11 .002
.004 2710.02
.012 1056.47
98.98
278.76 .001
64 .45 .005
1195.93 .014
.016 767 .66
-009 1345.76
.066 2678.94
.039 168902.09
6158.13 134
173  162743.96
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b. Detailed Cost Comparison: (Cont)
() Detail of accounts:(Cont)

creased,

142

Due to increase in average daily output, the underground cost per ton de-

729*
1036*

District.
3. Drifting Raising Total Pei
1931 474" 255*
1930 898" 138"
Increase 117*
Decrease 424

6.

The total expense was lower but the cost per ft.
rock encountered in drifting and raising.
to lower product.

307*

Drifting Raising Total Feet

1931 1562* 849*
1930 1240* 2028*
Increase 322*
Decrease 1179”

Decrease due to less raising in ore.

Cost per
Labor Ton Supplies
1931 87,606.88 .287 39,398.83
1930 123.583.97 .296 52.438.44
Incr.
Deer. 35,977.09 .009 13,039.61

Decrease due to mine operating less days.

increased daily product.

Labor t Supplies
1931 57,842.65 60 38,542.99
1930 85.750.35 62 51.948.74
Deer . 27,907.70 13,405.75

Decrease due to mine operating 87 less days.
increased daily product.

2411*
3268*

857”7

Cost per
Ton
2129
-126
-003

Decrease

40
38

surface costs were about the seme, but General Expense increased,
so the cost of production was *039 higher than in 1930.
the smallest increase in cost in 1931 of any of the mines in the Negaunee

The Maas showed

Cost per foot
7.80
5*96
1.84

increased due to harder
The cost per ton increased due

Cost per foot
5.21
6.06

-85

Scraper Hoists Charged
8 hoists 8,831.32
9 " 10,800.00

Decrease in cost per ton due to

1931 1930 Increase Decrease
Total gallons water pumped 585,922,823 577,702,994 8,219,829
Gallons pumped per minute 1,125 1,115 10
Cost of electric ourrent 40,079.58 39,475.11 604 .47

Increase due to more water pumped in 1931.
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b. Detailed Cost Comparison: (Cont)
() Detail of Accounts: (Cot)

10.

14.

16.

17.

18.

19.

21.

Detail; 1931 JL 1930
Compressors 25,501.35 87.3 43,171.19 86.2
Alr Pipes 3,703.15 12.7 6,868.45 13.8
Cu. ft. air oompressed 756,405,000 1,374,390,000
Cu. ft. of ailr per ton 2,475 3,299

Decrease due to operating only one compressor on the night hoisting
shift and less supplies and labor on air lines.

Dejtail:

1931
Compressors 971.82
Power Drills 1,332.87
Air Lines 131.71

1930
987.26
5,049.30
499.11

Decrease due to 7 power drills charged in 1931 as compared with 29 in
1930 and less repairs to air lines in shaft.

Detail: 1931
Generator & Motors 85.36
Looomotives 1,407.83
Wiring 606.90
Tracks 2,566.86
Cars 571.32

Decrease due to curtailed operations,
for repairs and upkeep.

1930
142,94
3,198.96
1,343.57
6,457.13
9,074.74

requiring less labor and materials

There were 16 new rocker dump cars charged in

1930 and only one second-hand car in 1931.

In 1930 two centrifugal puvps were installed on the 3rd level.
unusual repairs were necessary to the 3rd level pumps.

boxes, cost $1300.00, in 1931.

Detail:
Electric Current
Cost per ton for current

1931

.0444

In 1931
Installed 5 subway

1930

13,559.62 18,685.56

.0448

Decrease in electric current due to the sinking cage carried under main
cage 7 months in 1930 and less ore hoisted in 1931.

1931

Tons stocked 233,942

1930
262,696

Decrease due to less ore stocked in 1931 and less stocking trestle

erected.
in 1930.

1931
Tons coal used in heating plant 703
Cost per ton 5.03
Cost of coal 3,537.62

There were 24 ore bents erected in 1931 as compared with 30

1930
aX|s-

5.23

3,172.00

Decrease due to fewer working days, requiring less Jabor
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b. Detailed Cost Comparison: (Corb)
(7)) Detail of Accounts:

Detail:

Eleotric Hoist

Wire Rope & Sheaves

Skips, Cages, & Skip Roads

1931
750.81

1,703.05
2,199.66

1930
2,227.66
61.43
5,093.01

Decrease due to less repairs to hoisting equipment and

skips and skip roads.
sheaves.

24. Decrease due to less shaft and shaft pocket repairs in

level pocket was completely rebuilt in 1930.

25. Detail:
Engine & Motors
Tracks & Care
Wire Rope
Sheaves & Rollers

1931
157.89
579.01

1,144.44

743.80

There were 4 ropes charged out in
No hoisting ropes charged in 1930.

The 3rd

1930
115.12
911.85
785.99
202.33

Increase due to more repairs to engines and motors, more wire rope

replaced, and more sheaves and rollers replaced.

to Tracks & Cars.

There were less repairs

26. Increase due to erection of additional stocking trestle and more re-

pairs to permanent trestles and pockets in 1931,

erected in 1931 as compared with 5 in 1930.

27. Detail:
Office
Warehouse
Shops
Garage
Engine House
Dry House
Coal Dock
Shaft House
Miscel laneous

1931
59.71
43.34
29.97

50.99
130.29
54,26
108,36
23.90

There were 6 rock bents

1930
1,101.32
85.21
31.82
571.16
77.19
1,036.22
312.99

31.72

Decrease due to less repairs to office, garage, dry house, and coal

dock.
roads at the ground level.

31.
No. determinations worked
Cost per determination

1931
29,811
.20135

There were more repairs to shaft house due to enclosing the skip

1930
45,136
-1535

Decrease due to large decrease iIn number of determinations on account
of mine working part time and elimination of daily stope samples in

certain territories.
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b. Detailed Cost Comparison: (Cont)
(») Detail of Accounts: (Cot)
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32. Detallt 1931 1930
Compensation Insurance Reserve and
Catastrophe Insurance 5,491.17 7,469 .46
Compensation Dept. Expense 784.57 975.77
Islpeming Hospital Loss 9,831.41 8,743.52
Decrease due to loiser total payroll for year on account of mine operating
87 less days - deducted and 8" per $100 for catastrophe insurance.
33. Detail* 1931 1930
Salaries - includes First Aid and Foremen®s
Meetings 1,242.23 1,316.71
First Aid Supplies 80.20 83.17
Traveling Expense - 9,02
Inspection Committee, etc. 10.78 22.29

Decrease in all accounts on account of salary decrease in June and mine

working less time.

34. Detail: 1931
Mine Telephones 38.70
Safety Gates, etc. 48.81
Fire Protection 208.50
Lighting for shaft & levels 821.60
Signs boards, signals, etc. 175.00

Care of Injured

1930
226.82
76.53
M
444 _01
252.22
14.27

Mine telephone expense high in 1930 on account of installing telephones

on the new 5th level, extending lines, etc.

Increase in lighting expense on account of new division in electric

haulage expense based on number of lights underground.

Fire protection expense covers cost of 3 4 gal. Phister fire extin-
guishers, one for engine house and one for each pumphouse.

39. Detail: 1931
Central Office Charges - Salaries 10,959.13
Proportion Warehouse overhead 1,490.74
Telephone & telegraph 174.59
Supplies & Equipment, etc. 132.90
General Office Expense 789.81

1930
11,557.69
1,404.99
333.67
552.30
1,044.38

Supplies for office higher in 1930 due to purchase of a calculating

machine.

All accounts show decreases in 1931 due to reduction in salaries effec-
tive June 16th and general economies. General Storehouse overhead in-

creased, however, in 1931.
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b. Detailed Cost Comparison! (Cont)

Increase

17.34

2.20
21.33
9.19
38.76
1.31
85.69
2.53
170.16

146

Decrease

7,El

() Detail of Accounts; (Cont)
40#  Taxes increased due to higher valuation on property by State Tax
Commission and increase iIn tax rate*
Supplies Used 1951
Jan* 1 to June 1 to
June 1 Dec. 31
Days mine Operated 103 86
1. Gen’l Supplies - cost per day 104.66 122.00
2. lron & Steel t F K 300 23.70
3. Oil & Grease L« Kk 31710 13.30
4. Machy Supplies £t k£ € 35514 106.47
5. Explosives r € ® 303.18 112.37
6. Lumber & Timber ¥® ® F 183 53 222.31
7. Fuel . kK € 379 19.22
8. Electric power t € K 308.81 484.50
9. Sundries t F & 1670 19.23
Total 952.94 1123.10
1. Increase due to charging out new subway boxes - $700.00 - a
hoisting ropes in latter part of the year.
2. Decrease due to salvage of old equipment.
3. Excessive amount of oil used on pumps now under iInvestigation
4. More expense for scraper hoists in last half of year
5. More explosives used last half of year on account of harder ground and
more rock drifting.
6. Increase due to charging out trestle timber - $1300*00 - in last half
of the year*
7* Increase due to charging out 100 ton coal shortage last half of the year
8

9. EXPLORATIONS

EXPLORATIONS:

10. TAXES:

More water pumped last 7 months of year; mine working less days made
charge per operating day higher

There were no explorations by diamond drilling in the Maas Mine during 1931.

City of Negaunee
Maas Mine, 257.18 Acres
Race Course, 15*58 Acres
Adams Strip, 3.2 Acres
Stockpile, Equipment, etc.
Miscellaneous Parcels

Total

Collection Pee

Total Operating Maas Mine

Tax Rate
Total City of Negaunee Tax
Maas Mine % of City Tax

19 31
Valuation Taxes
1,400.000 54,784.80

800,000 31,305.60
260,000 10,174.32
975,000 38,153.70
19700 747 .44
3,454,100 135,165.86
lj_351.65

136,517.51

3.9132

621,285.41

21.97

19 30
Valuation Taxes
1,850,000 71,509.90

600,000 23,192.40
280,000 10,823.12
590,000 22,805.86
19,075 737.39
3,339,075 129,068.67
1,290.73

130,359.40

3.8654

611,259.85

21.32
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1931 1930
City of Negaunee Valuation Taxes Valuation Taxes
Maas Mine Rented Houses?

C. C. L. Co. 1st Addition 109,900 4,300.92 109,900 4,238.56
Harris Addition 6,500 254.36 5,000 193.28
Corbit"s 1st Addition 8,300 324.83 8,300 320.88

" 2nd - 7,400 289.59 7,400 286.10
Kirkwood & Kellan,s Addition 37,700 1,475.42 38,200 1,476.82
Gaffney"s Addition 55,000 2,152.35 53,500 2,068.15
Pioneer Plat 10,400 406.99 10,400 402.03
Reed & Winter Addition 6,100 238.72 6,100 235.80
McKenzie Addition 900 35.22 900 34.79
Miscellaneous - Unplatted 12.100 473.51 12.100 467.72
Total Rented Houses 254,300 9,951.91 251,800 9,724.13
Collection Pee 99.52 97.24
Total 10,051.43 9,821.37

Taxes iIncreased in 1931 due to increase of $115,000.00 in State Tax Commission
valuation of mine and higher tax rate iIn Negaunee.

11. ACCIDENTS
AND

PERSONAL

INJURY?

I regret to report that there was a fatal accident at the Maas Mine in 1931.
This accident occurred on January 5th to August Kaheliin, timberman, who was
severely injured when struck on the head by a piece of falling ore at 11?35 A. M.,
dying about 7?30 P. M. at the Ishperaing Hospital.

Kaheliin was employed on tte timber gang and was planking a new raise that had
just been completed to a height of 170 ft., but had not as yet holed to any
workings above* Two men were working here all Monday morning and considered
the raise safe to work in as the timber boss had been up to the top and examined
it the previous Saturday. Evidently the cribbing placed over the top of the
raise was not close enough as just before noon some fine dirt came down and
then a larger chunk, striking Kaheliin on the side of the head and knocking
him off the ladder to the sollar 10 ft. below.

It was decided that the timber boss did not make a thorough inspection as
he should have gone into the dirt compartment to make sure that it was properly
covered.

The following table shows the classification of accidents for the years 1931,
1930, and 19297

1931 1930 1929

Fatal 1 » 1
Time Lost - over 4 months 1 2 2
"> -1to4 " 2 7 4
M " - less than 1 month 2 1 9
Total accidents 6 10 9
Number of cases paid compensation for acci-
dents prior to January 1, 1931 7 9 7
Number of cases being paid difference iIn wages 1 1 3

The nature of the injuries causing lost time was as follows? The accident that
caused the loss of over 4 months time occurred on a motor when a piece of timber
was pushed off the truck by hitting a projection in the drift struck the motorman,
breaking and lacerating his arm. The 1 to 4 months injuries were a fractured arm
and bruised hip and a fractured thumb. The lesser iInjuries were to an eye in one
case and a finger in the other, neither cases beilng very serious*
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CONSTRUCTION

AND

PROPOSED NEW
CONSTRUCTION:

a. B. & A. #504 - Moving Race Course Houses to C. C. 1.
Total Estimate
depended to January 1, 1930
Balance
Expended in 1930 and 1931
Unexpended balance Dec. 31, 1931

Expenditures were in Aoct. No.
completed in 1931.

7 - Transferring Houses.

b. 3. ®A. #533 - Painting 30 Houses and Sheds:
Total Estimate
Expended to January 1, 1931
Balance
No expenditures in 1931.

E. & A. not closed,

. & A, #548 - Sinking Maas Shaft & Developing 5th Level:
Total Estimate
Total Expended to Jan. 1, 1931
Balance January 1, 1931
Total Expended in 1931
Unexpended balance January 1, 1932

Acct. 5 - Drifting to Ore 3ody
Total Estimate
Unexpended balance January 1, 1931
Total Expended in 1931
Unexpended balance December 31, 1931

Completed in 1931.

Acct. 10 - Permanent Equipment
Total Estimate
Unexpended balance January 1, 1931
Expended in 1931
Unexpended balance January 1, 1932

Not completed at end of 1931.

Acct. 76 - Hoisting Plant
Total Estimate
Unexpended balance January 1, 1931
Expended in 1931
Unexpended balance January 1, 1932

Completed in 1931,

Co. 1st Addition:
135,951.00
103.332.66

32,618.34
712,73
31,905.61

This E. & A

4,713.00
3.959,18
753.82

133,160.00
90.749.68
42,410.32
36.301,96

6,108.36

38,800.00
21,089,84
19.956,72

1,153.12

22,600.00
10,539.96
13,547.43
-3,007.47

Pumphouse and Sump not completed.

6,705.00
1,942.93
1.326,21

616,72

148

was
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new
CONSTRUCT ION
AND

PROPOSED NSW
CONSTRUCTION; (Cont)
c. b & A. #548 - Sinking Maas Shaft & Developing 5th Level; (Cont)
Acct. 81 - Electric Haulage

Total Estimate 11,950.00
Unexpended balance January 1, 1931 3,374.37
Expended in 1931 899,28
Unexpended balance January 1, 1932 2,475.09

Not completed in 1931. Three rocker dump cars to purchase in 1932.

Acot. 82 - Pumping Plant;

Total Estimate 4,800.00
Unexpended balance January 1, 1931 4,714.07
Expended in 1931 504.85
Unexpended balance January 1, 1932 4,209.22

Not completed in 1931. Pumps not Installed.

Acct, 84 - Safety Appliances & LikKhts

Total Estimate 200.00
Unexpended balance January 1, 1931 160.99
Expended in 1931 87.47
Unexpended balance January 1, 1932 73.52

Not completed in 1931.

Summary E. & A. #548

Assembling Equipment 1,416.05
Acct. 4 - Sinking in Rock 28,156.96
* 5 - Drifting to Ore Body 37,646.88
" 6 - Plats & Pockets 17,943.83
" 10 - Permanent Equipment 25,607 .47
* 76 - Hoisting Plant 6,088.28
3» 81 - Electric Haulage 9,474.91
= 82 - Pumping Plant 590.78
" 84 - Safety Appliances & Lights 126.48
Total Expenditures 127,051.64
Total Estimate 133.160.00
Unexpended balance January 1, 1932 6,108.36

The main work remaining to be done under 3. & A. 548 consists of finish-
ing the sump, installation of pumps, concrete floor in pumphouse, concrete
dam with pipe and valves to seal off sump from the pumphouse, lights in
pumphouse, completion of 6” air line to ore body, completion of drainage
ditch to ore body, and purchase of 3 rocker dump cars. It is expected
that all work under this E. & A. will be completed by June 1st, 1932.
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E. & A. #611 - Scraper Hoists:

Total Estimate 10,000.00
Expended in 1931 6.306.32
Unexpended balance January 1, 1932 3,693.68
3. & A. closed. Purchases completed.
E. & A. #614 - C. C. 1. GO. 2nd Addition to City of Negaunee:
Total Estimate 255,102.00
Expended in 1930 9.168.47
Unexpended balance January 1, 1931 245,933.53
Expended in 1931 44.932.10
Unexpended balance January 1, 1932 201,001.43
Acct. 2 - Streets in Plat:
Total Estimate 30,110,00
Expended to December 31, 1931 9.859,73
Unexpended balance January 1, 1932 20,250,27

A orane, rented from the Cliffs power & Light Company, was used to grade
the streets and alleys inhere the cut was 2 ft. or more in depth. Grading
of the shallow cuts was done with two tractors and special dumping scrapers.
This work was started in June and completed in August. The streets and
alleys were then rolled, low spots filled, after which mine rock for
surfacing the streets and alleys was loaded by the crane from the rock
pile at the Maas and hauled by truck to the 2nd Addition, surfacing was
completed and the rock rolled and leveled. By the end of October all
streets, except Maas Street, had been surfaced.

Acot. 4 - Curbing:

Total Estimate 7,030.00
Expended to December 31, 1931 893,98
Unexpended balance January 1, 1932 6,136.02

In October 1320 ft. of curb and gutter was installed on the south side
of Maple Street and the East side of North Maple Street by company em-
ployees. The cost, including the expense of all necessary equipment for
the work, was $.677 per ft. Excluding the cost of equipment and getting
the work underway, the cost ran about 40" per ft. or 25 cents under a
submitted contract price. The cost for the balance of curbing should not
exceed 4tf per ft. or jtFunder the lowest bid received. The curbing in-
stalled this year will not interfere with moving the houses.

Acct. 5 - Sewer System;
Total Estimate 25,276.00
Expended to December 31, 1931 27.463.24
Unexpended balance January 1, 1932 -2,187.24

Work in this account is completed.

pipe to carry Maas Mine water instead of tile pipe,

approximately $4,300.00.

Overrun due to use of concrete sewer
Difference in cost
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e. B. & A. #0614 - C. C. 1. Co. 2nd Addition to City of Negaunse: (Cont)

Acct. 5 - Sewer System: (Cont)

The crane was used to excavate the ditch for the 24" concrete pipe for
carrying the Maas Mine water. There was 3,836 ft. of this pipe installed.
It runs from a manhole near the mine, under the Railroad fill near the
Maas Mine Crusher Plant, through the 2nd Addition, and on to the infest
until it crosses the State highway, then turns North for 1200 ft., dis-
charging into a ravine that connects with the Carp River. The ditch was
10 ft. deep at some points to maintain the grade. A total of 8 manholes
were installed on this sewer line and connections run from four of these
manholes to the site of 14 storm catch basins on Spruce Street. The
B. & A. carried an estimate for 24" tile pipe; concrete pipe was sub-
stituted at an increased cost of $1.12 per ft. This explains the overrun
in this account.

The main sanitary sewer was installed on the Baldwin Kiln Road and
connected to the main trunk sewer on Hungerford .avenue iIn November and
December 1930. This year it was extended into the 2nd Addition and later
in the sunmnier the laterals were extended to the foundation line of the
houses. A total of 12 manholes were built on this, the main sewer line,
and laterals run to the curb line for 15 storm catch basins on Maple
Street and Baldwin Kiln Road.

Acct. 6 - Water System:

Total Estimate 13,215.00
Expended to December 31, 1931 10.320.09
Unexpended balance January 1, 1932 2,894.91

The water mains in the location were installed in June and July and
later in the year the 3/4" copper service lines were installed to the
foundation line of the houses. The copper pipe oame in coils of exact
length so that there are no joints between the main ad the house. No
digging up of service lines will ever be necessary.

Acct. 7 - Transferring 57 Houses:

Total Estimate 136,660.00
Expended to December 31, 1931 2.077,77
Unexpended balance January 1, 1932 134,582.23

The expense incurred in this account covers cost of two garages built
last Spring for use as storage sheds for tools, supplies, and the two
tractors. These garage buildings were constructed on the alley line
and will be used later for garages. The balance of expenditures covers
grading work done on lots.

Acct. 8 - Superintendence £ Engineering

Total Estimate 4,000.00
Expended to December 31, 1931 3.477,47
Unexpended balance January 1, 1932 522.53

Expenditures ware quite large in this account but most of the engineering
work is now conpleted, including the making of plat maps, etc. Location
and grade line for basements, sidewalks, balance of curbing, and fences,
comprise the engineering work remaining to be done.
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e. B. & AL #0614 - C. C. 1. Co. 2nd Addition to City of Negaunee: (Cont)
Acct« 9 - Legal
Total Estimate 100.00
Expended in 1931 8.29
Unexpended balance January 1, 1932 91.71
Summary of Expenditures to January 1. 1932
Acct. 2 - Streets in Plat 9,859.73
” 4 - Curbing 893.98
¥ 5 - Sewer System 27,463.24
” 6 - Water System 10,320.09
7 - Transferring 57 Houses 2,077.77
' 8 - Superintendence & Engineering 3,477.47
" 9 - Legal 8.29
Total 54,100.57

Summary of Year’s Work

The location is graded, the unsightly ditch and settling basins for Maas
Mine water are gone, sewers and water lines installed, streets graded and
surfaced with mine rock, in fact all necessary work completed before the
concrete basements are built and the houses moved. Nearly 100 men were
employed working in two crews, 3 days per week, during the summer and in
three orews, 2 days per week, in the Fall. This work proved of great help
in reducing the local unemployment during the summer and Fall.

The 2nd Addition is located on fairly level ground iIn a beautiful setting
with the quartzite hills to the North and Teal Lake to the West. 1In a few

years after the houses are moved it will be a very attractive addition to
the City of Negaunee.

a. Steam Shovels:

The Maas Mine shovel was overhauled during the winter at tie Negaunee Mine
shops.

stockpile Trestles:

On account of the delay in starting the shipping season it was necessary
to extend the Maas trestle West of the shaft much further than ever before;
15 additional bents were erected, making the trestle approximately 1100 ft.
in length. To accomodate the Fall and Winter production a new trestle has
been erected with 23 bents up at the end of the year. Six additional bents
were erected on the rock trestle at the East end of the steel trestle.
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c. Scraper Holsts

14. MAINTENANCE
AND REPAIRS:

15. POWER

The mine is now equipped with the following scraper hoistse

On Hand Purchased On Hand Repair Cost per
1/1/1931 1931 1/1/1932 Machine per Year
Ingersoll-Rand 15 h.p.elec. 4 4 8 13.44

> & L io « *t - 3 3 -

- ¥ 6 h.c.air 21 - 15 39.17
Denver Air 1 - - -
Sullivan 25 h.p. electric 1 1 2 -

a 20 " " 0 1 * 1 _

» 15 » - 12 0 12 20.24

1t 7+ 1 it 2 m 2 )

" 6 " " 7 m 6 ) 60.12
Lake shore steel scraper slide

with 20 h.p. motor 1 m 1 m
Total 49 9 50

* 2nd hand purchased from Archibald Mine equipment.
During the year there were scrapped: 6 Ingersoll air hoists
1 Denver M >
1 6”-h.p. Sullivan electric

There were no extraordinary maintenance or repair charges in 1931, the
greatest expense being incurred iIn repairs to compressors and U. G. Pumps.
A new water cooler was installed on the compressor and several of the U. G.
electric pumps were overhauled.

Electric power was supplied by the Cliffs Power & Light Company, a sub-
sidiary of The Cleveland-Cliffs Iron Co. The rate charged for current was
la” per w. hour, the same as last year.

The boiler plant and steam turbine was not operated during the year.

The following table shows a comparison of ths k. w. used and cost per ton
in ths different mine accounts:

1931 Per 1930 Per
Account K. W. Cost Ton K. W. Cost Ton
Stoping 78,602 1,179.03 .0039 77,765 1,166.48 .0028
Timbering 5,124 76.86 .0003 11,465 171.97 .0004
<Pumping 2,671,972 40,079.58 .1311 2,631,674 39,475.11 .0947
Hoisting 903,974 13,559.62 .0444 1,245,704 18,685.56 .0448
«Stocking Ore 42,264 633.96 .0021 30,854 462.81 .0011
<Dry House 6,156 92.35 .0003 11,267 169.01 .0004
Lights at Levels 36,379 545.69 .0018 6,000 90.00 .0002
eMine Office 1,298 19,47 .0001 2,000 30.00 .0001
Electric Haulage 151,606 2,274.09 .0074 206,428 3,096.42 .0074
eMachine Shop 5,250 78.75 «0002 7,070 106.05 .0002
=Compressors 1,678,565 25,178.48 .0824 3,024,226 45,363.39 .1089
<Optg. Maas Crusher 2,810 42.15 .0001 3,870 58.05 .0001
E & A 548-4-a Sinking 20,000 300.00 .0007
5-a Drifting 480 7.20 .0000
5-c Ventilation 4,160 62.40 .0002
6 Plats & Pockets 20.000 300.00 .0007
Total 5,588,640 83,829.63 .2743 7,298,323 109,474.85 .2627
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15 PO"m: (Cont)
* Metered Accounts
1951 1950
Product 505,604 416,655
K. W. per ton of ore 18,29 17.52
Cost per K. W. .015 ,015
Stoping - Increase in cost per ton due to new division of current in 1951.
Pumping - « * » ot « ik M curtailed working schedule in 1951
and more water pumped.
Stocking Ore - Increase iIn cost per ton due to new division of current in 1951
Lights at Levels - Feenen™*eeXyy » » 3 « »

and curtailed working schedule.
Compressors - Decrease due to more efficient operation of compressors.

17. CONDITION
OF
PREMISES}
There was a further improvement of the premises by grading the grounds south
of the shaft where some of the rook pile was removed for surfacing the roads
in the 2nd Addition. There was also setee rearrangement of the shrubbery in

the office grounds and leveling the automobile parking area kst of the office
outside of the office grounds.

18. NATIONALITY
OF
EMPLOYEES:

This has been prepared under two statements. The first statement gives the
report as has been ordinarily submitted to the Company, that is, it shows the
nationality of employees according to parentage. The second statement divides
the employees according to country of birth.

As to parentage 1951 1950

1 ]

English 80 " 52.5 87 54.0
Finnish 86 55.2 95 56.5
Italian 22 9.0 22 8.5
Swedish 24 9.7 22 8.5
French Canadians 11 4.4 1n 4.0
Americans (mixed) 5 1.2 5 1.0
Germans 7 2.8 8 5.0
Crotian 1 4 0 0
Norwegians 1 4 1 0
Irish 6 2.4 7 5.0
Danish 5 2.0 4 1.5
Total 246 100.0 258 100.0
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18. NATIONALITY
EMPLOYEES: (Cont) Total American born Foreign born
As to birth 1931 1930 1931 1930 1931 1930
American 20 21 20 21 -
English 80 87 24 30 56 57
Finnish 86 93 20 31 66 62
Italian 22 22 5 3 17 19
Swedish 24 22 13 12 11 10
Germans 7 8 6 7 1 1
Crotian 1 - - - 1 -
Norwegians 1 1 - 1 1
Banish 5 4 3 2 2 2
Total 246 258 91 106 155 152
Percen tage 41 59
MAAS CRUSHSR:
1931 1930 Increase Decrease
Product 11,755 12,338 583
Composed oft Cliffs Shaft 1,369 - 1,369
Morris Lloyd 7,728 7,990 262
Negaunee 2,658 4,348 1,690

The crusher operated 12 single 8-hour shifts in 1931 as compared with 77 single
8-hour shifts in 1930.

Average tons crushed per shift in 1931 - 980
" " " b " M 1930 - 1,028

There ware no extraordinary repairs to the crusher proper during the year as
the crusher plant only operated 12 shifts, but the conveyor belt was nearly worn
out in the Spring of 1930 and had to be replaced in 1931, cost $1,780.00.

In July the loading pocket formerly used in connection with the second crush-
ing unit was dismantled and the timbers used in repairing the ventilation shaft
at the Negaunee Mine.

There is no comparison of costs for operating included iIn this report as there
have been no figures from Cleveland since August.
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w‘lﬂ‘rqetrr]relre d&eratgg ontlaJ g—\h\d‘urrsh u|ft five days per waeker until Fet)JrHraerySZr?]tht
went an at ng e—day per week schedule V\hl contmugd unt|I Noventer 16th wen
the operatlng time"wes reduced to two days er wedk*  Tre mine operated 18

aﬁmnthe three %ysI er Zgzhggﬁe went Into effect the mine worked
ay each week until the m|ddIe of August wen a
‘Wes ek 10 the flrst three days of the week gave three successive

r]atl%rﬁxa angl Cégrcreased the out gtaﬁse éhere \ABSV\IBGe?f reBaé\r/létnq r]eceSﬁaCrg

ombrea Ing durin perlo reas on the Interrupted schedule

scr\‘gw]r g I%%ovg%dg:ﬁe%ule starte eaﬁn/%nloer 6th the mine V\as o rated on

and_ths nlght shlft h0|st|n cr Xshlft
uaeoay This put_all noerground on the da shlft under
the difect su erv|3|on of the Captaln* EfflClen Increases at least 26,
day shift work as conpared with nigit shift. Affer a fewweeks operation m
the two day schedule It wes evidenf that the nuber of working places nmust be
decreased in order to permlt of a longer operatlng schedule™ tine re-
quired to mire a_slice’ & ft* |ong Wes aogroxunate rrmths and before
i ol b inied e slc? vpud b s also G cominclg
It wes decided to finish work on the sub Ievels the 6th and transfer
PR S e S 0 e Tl ik ot o
u | Wi
will Thlgs puts the mork?hg places on a four da?/ per week schedule and
operatlng results will be much better. . Sme extra expense will_be incurred
in keeping the 6th level drifts and raises repaired but this will only be a
fractlon of the total cost for repairs necessary under a straight two days

schedule*
It will require_another month to nake this plan fully effective as but flve
oontracts out of 36 Were cn double shift at ths end of the year leavin
to dogge ug as their wqr nﬁeglaces are flntshed lan has
adplp mines having heavy pressures In the vvor ng areas.
here wes an oversupply of Iabor avallable durm the year* Anrunter of

sm Ie/l gyt% V\rxlzlrkln | r%“y one rrdlfe er the 0 t the end of the year in order
I of th(re1g ore : an_ the South side of thgyg% trou h

eth level has been under durlng the year and 1s nownearl

BTG g e, s A on P oo s arng

mined further to the North most of the production wil
Mhtg%erlddl'@e and 1t 1S de5|rable from the royalty standpomt to obtaln
Further pro%ress wes mack in safety work in 1931 Anumber of meetings of
good results*” Tre record for 1931 wes much better
than In the arewous Year there having been only two lost time accidents

h six
Tre general condltlon of the mire Is not as ?ood at this time as it wes a
%geaé? due to th e curtalled operatlggdschedu In effect the past six nonths*
e more drifts partly crushed overtime repair work; it Is

expected, however, that thls condition will ke largely oorreoted within a few
e to practically all the mining contracts warking on a four-day per

week schedule (on double” shift) and to concentration Of work largely In
oe territory™
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2. FRDLCIION
SHAVINIS &
! = Production rades!
WG T e D
S s )
Mitchell Lease 4%% 16.957 9,079
Total Qe 251580 585461 155,831
: 5.295 2.060 1.255
Total Hoist 254875 587,521 152,648
Production decreased in 1951 due to mine operating 100 less days.
b. Shipments!

ket Stockpile Total Total
poc 5 mg ! Tt Last Year

Gak of Qe 045
Athens O™ 82 006 7(610 159,616 525,856
Mitchell Lease 5,251 5118 6.549 19.604
Total 85,25/ 82,728 167,965 545,640
Total Last Year 86.965 258677 545.640
Deorease 1,726 175,949 177,675

Shiprents decreased 523 in 1961 entlrely in ore loaded from stockpile.
There was a slight decrease in pocket shipments due to shortened working schedule

Stoc Inventorles|

g)ade Dec51.1951 De0.31.1950 Increase  Deorease
Athe 175,657 89,551 84,106

Mltchelll Lease 1192 1.685 401
174,849 91234 83615

Qe _in stock increased 91$ over the previous year due to deorease of
177,675 tons shipped and 133,881 tons less ore produced.

d. Division of Product by Levels!
Tre ore hoisted from various levels wes as follows!

4th Level 13,

sth Level 107,620 161,20

sth Level 143960  210.746
Total 251580 38546l

The ore eroduced o the 6th level is handled by rai ses near the shaft to
the 8th level shaft pocket.

Production by Months!
%?E gro u%on by months Et hgsns follows!

Jan ey Michel fee ot RXK
U )

Febru 21,605 el 28402 202
e 573 & g D
@%2 B0 % 5P 4%
Ju 19,581 5 0% 19 883 12
July 20,841 3N 21,220 249
Audust 18501 55 | o1
Seftember 19,872 886 20,758 10
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m im
. Producti Months!  (Cont

rocetion by OO0 e Mitchell Lese  Total  Rock

Qctober 17,30/ 85 18132 478

ol 1% i Bay

ey ) .

T Tot?l d N 243722 7,625 251,347 3,293
rans erre om ] N - N
Stock gll e O ’ 233 233

243722 7,858 251580

Total 1930 368.524 16.937 335461 2.060

Increase 1,233

Deorease 124,802 9,079 133,881

Production decreased due to change in worthing schedule™*

The IJ‘;;)‘rjgduct wes distributed as follows!

1931 1930 Increase Deorease

Al 243122 368524 124,802

Mi chﬁll Lease 7.853 14.232 0.374

251580 382, /%6 131,176
|
f. e Statement: Mitohell Total
Athens Lease Total Last Year

O Hd Jan* 1, 1931 89,551 1683 91,234 51413

roduct for Year 243727 1,625 251 347 382,756
ZKB 233 2,705

Transffrred from -

333,273 9541 342, 814 436,874
Shipments 159.616 8349 167.965 345.640

Balance on Had 173,657 1,192 174,849 01234

Decrease In Product 131409

Increase In ore on hand 83,615

1931 - 1 8-hour shift, 5 days per week January 1st to February 27th

. nys p" » Februgx 27th to June 8th
3 « v« June 6th to Noverber 16th
2 t v Noverrber 16th to Decenber 31st
1930 - 1 &hour shift, 6 = « « January 1st to July 16th
5 « « w« July 16th to Decarber 31s
g Dela

'ITgr%tv\es only ore delay in 1931 of 12 hours due to a break-down of the

mpor r but’ there wes very little loss of ton as the menworked an
extra to nake up the | os’Ey time* b

h. Delays from Lack of Current!
There were no delays due to lack of current.
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a. Average Mire Analysis on Qutputt

Iron Pos* Silioa Iron . Silica
Athens 6019 124 6.41 604 <123 640
Mitchell Lease 6099 123 552 58.72 143 712

_Tre average mine analysis on output wes lower in 1931 due to lean areas
rlrg\r/%ril above"the 6th level and to small dikes in an area mined above the 8th
Average Analysis an Straight Cargoes!

¥ J goesI\/Ine . Lake Erie .

Al rade Iron Phos. Mbist Iron  Phos. Moist

Mitohell Lease

I—i%h Sﬁlﬁhw Qe L.
n no high sulphur ore wes encountered in mining or development work.

Developed Oret

Assunptions 12,75 cu.feet_equals ore ton
10" deducted for rook . .
10$ deducted f?r loss in mining

Percentage of Bessermer equals O.

4th Level and above i 972,016 tons
4th Level tq 6th Level - §%utn side Cf dike 640533
h [ K « It o ft 306,162
oth Level t9 66 Sb - South « M 3H6L16 -
® K &~ Nort oo o 192567
680~ Sb to 8th Level 854626
sth Level to 9th Level 45149 -«
Oh * «10th » 34812 «
Below 10th Level 49236 «
Total developed ore Nov* 30, 1931 5183027
Less ore mined Deceber 1831 10613 &
Total developed ore Deo. 31st, 1931 5172414 t

Tre estimate of deyelo?ed ore for 1981 shons 162,974 tons less than in 1930,
but when the production for the year IS considered there wes an actual increase
of 88,606 tons, nearly equally divided between ore above and below the 6th
level, due to changes” in the outline of the hanging.
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R 0 04 o

years

Qe in mre Jan. ast
Pr%cg]lljctlon

Qe in Mre Deo. 31st
Naw ore developed -276,972*- 62,800%*- 186863# 349,757## 88,606

Total decrease in devel ore 1927-1931, or 5 years, equals 108,371 tons.
> Decrease due to use of actor of 1275 cu. er ton instead of 12.00

" *large roll sper INg cuttin o the ore
# ” n hfla ten|n of %oo%/va algd 9ntru5|o of lean area and dikes
##norea3e is mostly in th e ore bodysouth of dike between 4th and 6th levels

b. Prospectlve Qe

grospectlve ore included in the estimate. All ore in mine considered as
devel since 1928,

ng ore reserves and new ore development for the following

7151?% 62051%? 59011%8 5,371,092 5335%
' 730148 41590 343147 385461 251590
563 596400

o. Estimated Analysis:

Reserve Iro Bfw(lgerate& Ica ol ot U"?]\n aIIXSIS. Sul. I\/bst
:#l . i
Athens Qe 5250 115 590 I\é%g 270 1.00 % 011 ![9%

Qe in Stock: ve%Naturf\I I\ﬁg ]
Iron ca Aun Line Sul. lan I\/blst
Athens Qe 5284 11ct)9 555 . 261 1M .011 930
@31 Y

2 Labor
Thera wes, an excess of Iabor during 1931 an account of the general uem
| nt S|tuat|on 'IB re nen and a few married men worked glternate

so that nore man could”receive sare time.
(2) Naw Construetloni
Te only E. &A

&A that wes actlve during 1931 wes E <« A #0609, which
red the urchase of scraper hoists. Pour hoists were [i)urchased which
soie ve:a I(teV\?stlncr aSgurch which can be postponed until the worklng

Detail will e oovered under Item 12 - "New Construction and Proposed
I\BNConstruct\l%n

b. Conyparative Statement of Wages and Product:

1231 1930 Increase Decrease
AROOCT 251,580 385,461
No. shifts and Hours 1 8hr 1 8hr 133881

Agaﬁgcel\ﬂ IMEN VWIRANG &

44
Underground 166 161
Total 211 256

o U
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5. LABOR AM) WAGES* (Cont)

b. Comparative Statement of Wages and Product* (Cont)
1931 1930 Increase Decrease
AVERAGE WAGES PER DAY*
Surface 4.41 4.41
Underground 5.03 5.13 .10
Total 4.89 4.97 =08
AVERAGE WAGES PER MONTH* 15.2 days 23.5 days 8.3
Surface” 67.03 103.64 36.61
Underground 76.46 120.55 44 .09
Total 74.33 116.80 42.47
PRODUCT PER MAN PER DAY*
Surface 25.87 28.94 3.07
Underground 7.78 8.36 .58
Total 5.98 6.48 .50
LABOR COST PER TON*
Surface 71 -152 .019
Underground .647 .614 .033
Total .818 . 766 .042
AVERAGE PRODUCT MINING*
Stoping 22.09 21.96 .13
Ore Development 9.81 12.12 2.31
Total 21.38 21.44 =06
AVERAGE WAGES CONT. LABOR 5.75 5.87 12
TOTAL NUMBER OF DAYS*
Surface 9,723 13,321 3,598
Underground 32.347 46.133 13.786
Total 42,070 59,454 17,384
AMOUNT FOR LABOR*
Surface 42 ,877.73 58,767.95 15,890.22
Underground 162 .854.17 236.466,51 73.612.34
Total 205,731.90 295,234.46 89,502.56
AVERAGE WAGES PER MONTH BASED ON MEN CARRIED ON MINE PAYROLL*
18 days per Mo. IS days per Mo. 9 days per ]
Surface 78.30 56.94 35.46
Underground 93.24 66.69 40.05
Total 88.38 64.61 38.97

* 10$ Reduction in Wages

Proportion of Surface to Underground Men*
1931 - 1 to 3.46 One 8-hour shift, 5 days per week,
4 B«

H "

* «

3
2 »

1930 - 1 to 3.66 One 8-hour shift, 6 days p%{ week,
5 "

«

Jan. 1st to Feb.
Feb. 27th to June
June 8th to Nov.
Nov. 16th to Dec.

Jan. 1st to July
July 16th to Dec.

161
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5 LBRA) VAR QO
A b. Corr%mra%ve Staterment of WAgss and Product! (Cont)

6. IRAH

Proportion of Surface to Underground. Mt (Cont
].829 - 1to3*41 Qe8-hour’shift, 6 da§/spe; week

1928 - 1to354 Qe8-hour shift, 5 daysper week
1927 -  1to3*%1 Qe8-hour shift, 5 daysper week

a. Buildings. Renalrst
O raw

bujlding wes erected_ in 1931 North of the machine for the
stora%e of grlate, pipe, etc.; it is about X% x A¥* in size, of frame con
struction, IS red with toncan metal™ _ _
th‘_l*resotrhﬁr storage buildings erected last Fall were given a coat of paint
[ ing.
'I§re oofgof the engine house was repaired during the year and the decking
o the permanent steél trestle where 1t oonneots with the rock trestle wes

re .
Several braoes on the steel trestle this year and they have been
strengthened with large channels. qe ey 4 Y

. Stockpiles!

Aewvwo trestle 18 bents in length wes erected hetween the North
Swtﬁagltee@est es to nore stoc%n room this winter an aocoount o?“tihe

o Tt T et e i T S T
Wi | [ uture use.
There a_re913\_/\ooden bents an the East end of the Southeas% steel trestle
I/%EI rstocklng Mitchell Ore. Sare repairs were mace to this trestle during the

c. Timber Treating Plant!

The comparative cost of treating timber for 1931 and 1930 is as follows:
001855381: treating, pe&d}))ot

Peeling 0312 0313
Treating 0365 .03%
Decklg] ) 0124 .0080
Zinc Chloride 0681 *(46h
Heat, Y\bter, gtc* 0075 0075
s Mo B
en . .
Ga Tota?(JSt 1675 1444

Nurber of pieces treated, 1931 - 1,355 N~ of feet, 11,763
ft It ft ft ]_93) - w « " * 5,461

Nunmber of pieces used at Athens M
) P shipped to Vbes Mre

1930

318

ft ft ft Negaunee Mne 3{7
L—J Marris-Lloyd Mre :

Ipped 75

S

Total pieges used and S
Decrease 1n 1931
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6. SURFACE: (Cont)

c« Timber Treating Plant: (Cont)

7. UNDERGROUND t

a.

Treated Tinber Peeled Untreated Tinter
i O Hd 12/31/31 O Hd 12/31/31
9' Pieoes 1162 1,268
8 __ « 1.2%4 o)
Total 2416 —1348
Total - 1930 2413 1,788
Increase 3
Decrease 440

Experiments had soan that the nadmum enetratron with zinc chloride wes
obtained by Ieavmg the timber apprOX| ey 8 hours in the hot solution and
over night”in the Colo™ This plan wes_followed most of the summer until the
tins of treatment had to be ecreased in order to treat the rPre ared timber
o before winter* ucs)‘relger treatment and greater pe tration Increased
the amount of zinc chloride this year as conpared wi

Water purch fr f Negaunee:
oIIovav?ﬁg table st%/\s the ‘cost _of the water corsumed in heating, cooling,
etc* for the years 1929, 1930, and 1931s
Gallons  Anout Gallons  Anout  Gallons  Anout
1st Quarter #3000 6722 1385000 10500 1570000 117.77
2 " 2,078,000 ].‘56“2{3 1849000 140*0 1,715000 131.63
3r 2,872,000 2%8. 2483000 18665 1695000 13173
4t 1.091.000 8/ 2128000 15963 1542000 116%15
g%gbct 683&43%888 525.70 7%% 591.87 6522521% 497.28
Cost Per Ton ’ 00153 ’ 0014 ’ 00197
The oost per ton mcreased in 1931 due to lower product. The cooling pond is
too small and cold water has t0 be run In to lower the temperature e of
the heated water thas to be drained off* Alarger pond is to effect
econay In use of water

Grounasst
Anrew parking area for employees’ automobiles was graded and low division

fences erected’ on the North si e of Am Street rTgposrte the offrce Formerly
these automobrles hed ed inside the m where they to

zétss th rour &g ta/éarglug;teunsderr]ot[he railroad rtrr{rilaer tg%oct ar-trll@hlﬁo V\essc(;)rr]mdered
V danfqee I nuch room i viadu Visi
% mire grounds have been kept 1n good condition as usual.
Shaft Sinkings
There

wss no shaft sinking in 1931*
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7. UNBERUROUN

% IE&E)emnder round diamond drill hole Ho. 11 proved the existence of a 400°

dth ore South of the fault dike m between the 4th and 6th levels on

Mltchell Lots 8.and 9. Develgpment wes_started mmedlately to prepare this
ore for mining, in step with Bloch #3 being mined on both sides of the dike
above the 6t h level. ~ This development weS continued throughout 1931 and at
the end of th e ear \es nearl conpleted and the ore within the I|m|ts of
Bloch #3 ready Tor minir crosscut o the_6th level wes 5
the quart2|te footwall | four of the, six raises had reached th e
jasper agglnlg\;twal near the 4th level eIevatlon at the end qQf the year, In

ddition ermediate sub IeveI for travelin and ventilation pur
E?er}.I riven tQ conneot three o the siIx r%ds evation -485 agrf)?ﬁgs
the f|rst our raises been. connect %y oratory mining drifts

the Jf ?p?rra g I?g \tNae" %og'%‘t"é”%r tra E?ﬁ road enllﬁn \tl\t% vvorh
irst_ rais - lev veli S, Servi i
o both sides of the dike above the 6th level at this e evat|on an air-
V\ayv\as driven an the North side of the dike to #610 raise to reR lace the

ved -480" sub level exhaust alnnvay. ralse WeS put this drift to
the working sub (the -500) Inside the mining limit for the serre urpose,

TW) raises Were put up n ore to the working sub levels from the bth level
an the North side of the dlke tQ reduce the size of the pillar caused by the

Wengrc}r/t rec@vefoﬁrre;he 0 ml?'”%ttr' evel durlng 1931 wes the puttlng up of

tv\oralses from t h level, one because of thé retreating mining limit
gnid the other to facilitate mining the wet ore body on the h side of the

0. Stonlng'

nlntr;; operatlons V\ere contlnued all #¥ear in thet\/\o blocksthat were being
ned a 930, the 8th IeveI and Block #3
above the 6th IeveI H)v\ork done outS|de of these locks. except general
reparr work on the 4th, 9th, and 10th OCe(ve davelln roads

the end of he ear mining in B ro resse
eIevatlon centered ) ft. above the 8th IeveI in Blook #3 to an eIe
vation 110' below the 4th IeveI or O ft. abowethe 6th level. Eachof these
blocks are divided into two territories - aone North and one South of the
fauI dike - and this year a rewterritory has by development on
the South footwall In Mitchell Lease ore.” WIth the reduced vvorkl sched
In force the latter part of the year it V\BS noted that the combined size o
these terrltorles would not aIIow a dean and complete extraction of the ore

efore th e We V\%h&rn ressure eg }he 0psS o ralses traf\t/e u)t/g road s

|ces on eve ar a tem
p ry f the terrltorles North andsouth of the dike in Block #3
above” the 6th level wes u the contracts belng transferred to Blook #2
above the 8th level t(l) work double shift WI% e Qs In sl, area, Devel
m|n| ?ntlnue In the footwal Mitchel terrlhor%1
#3 evel In order to produce sare ore to offset t ini

mmrayalty mt |s ease
Until the reduged working schedule V\ent into effect underground stoping
condltrons were favorable and allowed e |C|ent mining In aJl terrrtorles
excegt the V\E;t rtlon of the terrltorgvaout of thedike .|n B
the dth level. e a large amount ter 1S intentignally concentrate
|n a small area benefitting other working places but meking 1t difficult to
|s portlon in step With the other areas. Qe of the newraises from
n evehe sone relief and left the mne an 1005 soraper operation
rou out the“year.

A average of 37.5 contracts were stoping as conpared with 375 in 1930.
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7. UNDERGROUND!

. st Cont), . . : . :
’ fclll:te]g&:etglf 3f mining operations on the various levels and sub levels is as
ollows

Subs above tbs|6th Level!

h side of dike!
n I\%%rltfe\r/eand % g 80nt'ra8t out out the top of the third raise from
the new #20 orossout and drifted to_the fourth ralse under the _jasper. hanglng

for the Fr]>urpo'5e of locating the hanglng rovid |n for the circulation oOf
alr in t ralses to_prevent d floor of level to be out
out In the ourt ral e to oonreat to the fifth will be ess than 5 ft, below
the 4 h level. fee North of #623, the third raise at the elevation of
the IeveI an unde rrou dlarmnd rill hole showed 35 ft. of are, . indi-
catm% that this raise WI havT extended through a roll in the’ jasper
hanging wall to the 4th level elevation.

440~ Qb Level - South side of dike!

In October and Noverber a connection wes meck from the seoond to third raise
for the sare purpose described above.

%el - South side of dikB!

October a similar connection wes meck from the top of the
f|rst raise to the second.

470 Qb Level - North_side of dike!

A the of 1990 t Q &el waes_mined \[\flth the exception of a_few
glllars o the East side o lars were during the
irst three nonths of the year, V\hlch corrpleted mining In this area.

-435* Qb Level - North side of dike!

Mining operations were started on this travel road and airway |nter
mediate 'sub level late in 1930 conﬁ eted in August 1931
siderable reduction Iin the North central on of the ore areawas
by a Iack of enrichment of the ore under the jasper hanglrl\t%vva which In

place extended south to the center of the  ore body. ning Wes tried
here bg carefu selection and sorting but so nany lean sears had to be
drifted through and broken that the Qrade could not be maintained, This
condition is expeoted to hold doannard for several sub levels as indicated
by lean ore areas in #639-A and #640-A branch raises.

Qb Level - south side of dike!

-435*
Mining started here in September 1930 and wes conpleted in May 1931 |t
\ng necessar;l/ to set a mnlr_tl%lllmlt paraIIeI to the dike to fom h South

he ore ar done to revent undercuttln e ore
proved Dy diamond d ﬁwole #11 ncwbelng by raises gbove
crosscut” on the 6th Ieve

south

A intermediate sUb level connecting the raises above #620 crossout wes
started from #624 raise In August and at the end of the year a total of 110*
of drifting in ore had been completed and Nos. and raises connected.
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Stoping' (Cont)

North side of di

A the erli? 1l the year t ?s Wes the main V\orklng sub level abqwve the 6th
level and_is to be the eIevatlon the temporary transfer of mining contracts
o both sides of the dike to increase the working schedule in slock™#2
the 8th IeveI It is, thou&h}t that the added repair work which will be necessa
to, maintain the remainin of raises hetween this sub level and the 6th leve
will e nore than offset by the increased efficiency of underground mining
operatlons At the end of the year mining wes well” under In the Eastern

ortion of the Ore area and |n the Eastern portion two worl ng I[|o aces Were

ng four days a week by combining two contracts.  Atotal of 8 contracts

were Working here at the end of the year.

500* Qb Level - South side of diksi

This sub level wes out out in Deoeber 1930 and only two pillars remained
to e ned |n the East ortlon of the ore area at the end of the year, Be
cause of Sout erI%/ o t e asper mining reached the south_mining
limit alon nost of 1ts length between the East and West limits. ™o single
contracts and ore double contract worked here |n 1931.

-515% Qb Level - south side of dike;
This sub level wes opened in Qotober and when ths three V\/esterl raises are
connected, and the connectlng drifts bulkheaded to prevent orushing, operatlons

will cease tem and the contracts transferred to the 8th level area.
Qe contract V\B%e%{ Ih>ere In December,

550* sub Level - North side of dike;

With the mining of the -485 ft. sb level the airway exhaust to #610 raise
and thence to_thé 4th level wes lost early. in the year, h
nection tQ #610 raise wes driven at this elevation” (40% above the oth level)
starting in_January. Tre length of drift wes 125 ft. in ore. Adouble cont

partment raise to Serve as exnaust air_escape from the working sub levels

ut u this drift Just inside the mining limit. The total
ﬁnght V\asp55' gndt e materlrar ore. ’

-550* Qb Level - South S|de of dike « South Foo
Connection Wes etk to_ the eX|st|ng travellng roads on the 550' sub from

raise, the first raise orosscut on the 6th level.
%—dl’lft wes 130 In [ength §IH the mate ral ore.

eth Level - North side of dike;

Late in the year a section about 40" long.in the hanging wall of #610
raise slabbed Off and crushed the cripbing”in this |m ortant alrwa%mecI
nection betvveen the 4th and_6th levels. Repair wark Wes started | |ateI
and 1t wes then found that in order to save the_ raise and neke thorough
pairs with safety it wes neoessar%/ to_double crib (new short length crlbblng
Inside the old partly rotted crib the whole length of the raise. This

wes nearly conpleted at the of the year.

Vo newraises were PUt up.to aid in mlnlng the lengthening pillar caused

the VVesterIy retrea ng old mlnlng limit. raise Wes started 1|
ember at a_total hei ht of B ft, Te matenal V\BS

total hb gEt|%ofa'75§ ves started in January and completed in February at




