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HOLMES MIME.

MINING COSTS FOR 10 MONTHS, 1917.

PRODUCT
General Expense
Maintenance
Mining Expense
Cost of Production
DEPRECIATION.
Original Purchase
Equipment
Construction
Total Depreciation
Taxes
Central Office
Miscel laneous
Sundry Expense
Total Cost on Stockpile
Loading & Shipping

Total Cost on Cars

No.Days Operating
No.Shifts and Hours
Avg. Daily Product

COST OF PRODUCTION.
Labor
Supplies

Total

HOLMES MINE.
88

1917.
68,773
.104
.197
1.768

2.069

.002
.002
.500
.504
.100
.077
.055
.019
"ZS1
2.824

-066

2.890

236
2-0hr

291

1.398
".671

2.069



HOLIES MINE,

COMPARATIVE WAGES AND PRODUCT.

PRODUCT
No.Shifts and Hours

AVG. NUMBER MEN WORKING
Surface
Underground
Total
AVG. WAGES PER DAY
Surface
Underground
Total
WAGES PER MO. OF 25 DAYS
Surface
Underground
Total
PRODUCT PER MAN PER DAY
Surface
Underground
Total
LABOR COST PER TON
Surface
Underground
Total

AVG. PRODUCT BRK*G & TRM*“3
WAGES CONTRACT MINERS
- " TRAMMERS
" . LABOR

TOTAL HUMBER OF DAYS
Surface
Underground

Total

AMOUNT FOR LABOR
Surface
Underground

Total

19 17.

68,773
2-8hr

7,628*
17,485*
25,114

25,753.15
69,966.43
95,719.58

Proportion Surface to Underground Men:

1917 - 1 to 2.5

HODMES MINE. $9



HOLMES MINE.

TIMBER STATEMENT FOR YEAR ENDING DECEMBER 31, 1917.

KIND.
6" to 3”7 Stulls
8”7 to 10"
10" to 12"
12" to 14"

Total

5" Lagging

7 » «

Total Lagging
Poles

Total

Product

Feet Timber per ton of Ore

Feet Lagging

LINEAL FBBIT.
35,580
12,792

9,396
2,316
61,184
LINEAL FEET.
134,085
165,373
299,953
43,194

343,157

1
Feet Lagging per Ft. Timber

Cost per ton for Timber
" Lagging
" Poles

" Timber,

Lagging & Poles

Equivalent of Stull timber to Bd.Measure

Feet Board Measure per ton of ore

Total Cost of Timber,Lagging & Poles

HDDMS MINE
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PER FOOT. AMOUNT .
.02* 789.30
-044- 538.13
.06* 634.90
-085 227.26
.035 2189.74

PER 100".

.6114 819.87
.55 912.33
577 1732.20
.95 410.35
.62 2142 .55
63,773

-889

4.36

4.90

.0319

.0251

.0059

.0629

107,543

1.56

4332.29



STATEMENT OF EXPLOSIVES USED FOR BREAKING ORE.

KIND.
5/C 8" L.F.
60% ;478" L.F.
Total Powder
Crescent Fuse
Blasting Caps
Sundries
Total Fuse,Caps,Sundries
Total Explosives
Product
Pounds Powder per ton of Ore
Cost per ton for Powder
" " Fuse

Explosives

Avg. Price per Ib. for Powder

Mine Started a. Operating Basis March 14, 1917.

HOLMES MI KE

QUANTITY.
42,850
1,000
43,850

126,000*

19,900

91

AVERAGE
PRICES.

-191

.1815

.1911

AMOUNT
19 17.

8,192.43
181.50
8,373.93
795.17
252.42
29.77
1,077.36
9,451.29
68,773
-156
121
.016
.137

.1911

(e}

,E£33



HEGAUIFFIE MUFFI - 1917

Daring tne year, 1*17, tne Degaunee Mine operated on a single
shift of 8 hoars from 6 A. M. to 5 F. M. Tne night hoisting wnicn was start-
ed in October, 1915, was continued throughout the year. The proauct was
545,757 tons; tnis including tne btocK pile over-run of 15,000 tons, 7,000
tons being credited to the lion-Bessemer and 5,000 to the Bessemer product.
Tnis output represents 6,671 tons more tnan tne year 1016. on December
31st there was in stocc 60,000 tonb of Bessemer anu 5<~,140 tonb of #iegaunee
or a total of 65,550 tons. This is 47,509 tons less tnan we nau in stocK
December 51st, 1016.

The conditions at tne mine were favorable for a large product anu
our only handicap was insufficient force. During the early winter our
product was good but with the advent of summer there were practically no
applicants for wort, this scarcity of labor being not only here but through-
out the country. In addition to this there was considerable labor agitation
particularly among the I. W. W. which had a large following among the miners
here. During the early fali, however, a detachment of the State Gon&taoulary
maue its headquarters in iiegaunee and since then tnere nas been no trouble of
any icinu. It was snortly after this tnat tne Government arrested tne leaders
of this organization througnout the country. Tne uraft lav. affected laoor
comditions somewhat, a number of our men being taKen. As eacn detacument
went to camp there was a noticeable shortage of men at tne mine, the friends
of those drafted evidently staying home to celebrate ana biu them farewell.

The underground conditions are favorable for a goou season the
coming year if labor is to be nau. The equipment is ail in gooa shape.

JhDnRuRuJiND

Following is a brief description of the woric on the various sub

levels and levels where wor<c was uone through tne year.
966" aUB nBVML.
Thi6 sub level is located about 400” Hortn of #5 shaft. i.ork was

started here a year ago. The development was continued and tne sub level
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Ffinished, during the year. Several years ago mining had been started in

this area but on account of the sand runs all of the w"oricings were bultcheaded
to prevent sand from getting into #2 shaft. in the olu stopes sanu was en-
countered during the year but not unuer pressure. Tne floor of tne sub ievex
was lagged down wnen mining was completed.

945" SUB lesVan.

Shis sub was opened Forth of #2 shaft under tne abb®" sub. The
development was to the Northwest and southeast of tne dixe which runs trans-
versely through the sub level. The northwest area was opened to a point
IBS” northwest of tne diKe anu was tnere cut off by old stopes of lean ore
and jasper contact. To the .southwest three contracts have been employed
the past month developing near tne old scopes. Tnis area has been readied
by raises a, 10, ana 11 recently put up from tne bio* sub levex.

On the southeast sine of tne aixe the hanging has been outlined;
the ore being 150 x 125* in size; about half of this area has been mined and
three contracts are now stoping there pulling bac< to the iiortnwest toward
the line of raises from the 316" sub level.

930* BUB LBVnli.

This sub level was started asout November 1st under the 945* sub.
Tne development to date nas oeen to tne southeast of the dx<ce toward the
nanging at A-1 to #6 raises inclusive; being tne most northerly. From
tnis raise to "te southeast lean ore anu jJasper nas been encountered altnougn
tne breast of the urift is now sO* from tne raise. at a-1 raise a drift
was started to the northwest which ran into an old stope at ©* from the
raise. double spiling has oeen used here out to date it has been impossible
to get through the stope.

918" BUB LiiVisx..

This sub level formerly called the <tG0" level was opened several
years ago* arid aoanuoneu on account of sanu. Tne idea was to attach the ore
which existed In tne northeast enu of tne mine near tne olu “~arasa wordings.
The sub levels were opened at a point 60 to 80 feet above this level but

little wotk had been done when it became necessary to abandon them on account
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of the sand encountered in this territory. The968" sub which 1 mentioned
above and which was developed from this level worked v.ithin 500" of the old
Barasa wordings where a very large flow of water had been encountered and
which wordings are at present full of water.

On this sub level during the year a rev. travelling road to the bub
levels above was maae by driving north from tne old urift whicxi ran hast at
a point ajJ" horth of the snaft. Shis roaa was uriven nortxi ana Northwest
a total uistance of 120" and tnere a raise was extenued to toe sub.

This travelling way was maue with tne idea of maxcing a secoiiu outlet from the
subs auove tne 918* wnich could be of ube in case sand was encountereu ana
their exit cut off tnrougn the ore tramming drift. During the year a little
sand hau come in on tue northwest siae of the odd® sub level, just enough to
cause a little anxiety among the miners ana to sxiov that extreme care would
have to be taKen in our miuing operations. »e felt coxisiuerauly easier
after toe secoxiu outlet had been proviueu.

in the main drift to the Forth raises 9, 10 ana 11 have been put
up toward the nest to the 94b® sub level. Txie ore from above tne 918" is
dumped into chutes and on tnis level trammed to the raise whicxi extends to

the 825" sub level; on this latter level it is transferred to raises which

i
extend to this level from the 9th level.

825" SUB LhVDL.

Txie transfer raise through which the ore from the 918" sub is
transferred to the 9tn level was constructeu to fill the cars from the enu.
This causea consiaerable aeiay ana auring the year was cxiangea so that the
cars coala oe fiulea from the siae. Ixiis slignt chaxige helpea conaltione
greatly, the cars being® filled much more uicKly.
7b6" SUB liivval.

Tnis sub level is located in the northwest end of the mine in the
American joining Co. pinar ana was openea under the ilaas surlineage stope.
SC-B raise from tne Icbxx level extenaeu to an elevation of 7SS*". From tnis
elevation small raises were put up to the 7bc" sub. Tne wnore territory

here was baaly shattered ana open stopes were founa to txie Fortn, noutn and
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northeast, as well as above. Ho mining could be safely uone as it was at
the top of the available ore pillar on the Hegaunee side. It was thought
that a considerable quantity of ore might be found on the foot side under
the shrinkage stope which had been started on the hegaunee siae of the line.
If ore extends there it is so mixea witu sana ana rocx as to maxe it prac-
tically unmerchantable.
7bS" SUB LEVEL.

Inis is also in tne northwest ena of the mine principally in the
American Mining pillar and was developed from L6-B and 56-C raises. The sub
level extenus Ic5" from the foot to tne hanging anu is split into by a norse
of jasper dividing it into northeast ana Southwest bodies. The northeast
area extends to the Linas line on the west, tne foot van on the north, and
the old negaunee wordings on tne mast. Ihe coutnwest boay v.as cut off on
tne uOuth ana west siaes by jasper and on the cast by the olu vorMin”s. ulin-
ing has beencompleted in tnis sub level.
7B01 sub level.

A boay of ore was left on the north foot wall East of the 1000°
East cooruinate line or to the East of 40 raise to support the old 6g level
which extended in this territory from the 9th level to the 7407 elevation.
This sub level extends East from 40 raise, 500 feet, ana was 100 feet wide
from the foot to tne hanging or fault which extends along the couth edge of
tne deposit. The mining on tnis sub level nas been completeu.
6g icx/mL.

iiorx at tnis elevation was carxieu on in two sections of tne mine.

in the *»ortnwest ena in the American Mining do. pillar immediately
adjacent to tne Maas mine on the completion of tne 755" sub level. The min-
ing area here was bounuea on the Lorth ana «ortnwest by the Maas, on tne
Eorth by tne foot, couth by jasper, ana “st ana coutneast by tne oila Legaunee
wordings. The mining is now iIn progress, two contracts oeing en. agea. a-.
squeeze occareu in this section of tne mine early in November prouauly caused

by tne settlement of the hanging wall cut necessitating our abandoning vorx
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here for two week v.hen wor<c was resumed It was necessary to retimber the
olu drifts which had been bro.<en down by the pressure.

lhe other area minea on this level was last of 4G raise along tne
North foot wall; worrt was starteu here on the completion of the 7EO0" sub
above. Mining is still in progress, two contracts in the *iest end are tak-
ing out the pillars, while on tne East, two contracts are developing.

700* oUB LEVEN.

in tne extreme Northwest end of the mine in the American Mining Co.
pillar a new sub level has just been starteu. This uevelopment is carried
on from bo-G raise. At present this _tittle sub level is being useu as a
travelling roan to the 6 pgFlevel above,where the urifts were crusheu in the
November squeeze.

in the uQUUI enu of the mine at 17-C raise a sub level was starteu;
this is Just to the North of the dike which runs through the formation in an
ilasterly and westerly uirection. Evidently, we are at tne top of the ore as
the sub level consists of little more than a drift. The hanging cutting off
the ore on three sides, and the di«ce on the fourth.

690* SUB LEVNL.
North end of Mine.

Here on the North foot wall East of 40 raise a sub level has Just
been opened running from 40 raise jsast to 37 raise a uistance of approximately
loo feet. Inis is only for uevelopment purposes as no mining can ue uoue
until tne completion of the sub level aoove at the 6g level elevation,
bouth end of Mine.

At 17-C raise a new sub level has been outlined extending from 17-C
raise to 17-C raise. Inis sub level is being cut off on tne west anu North
by the hanging anu on the oouth by the uike. lo tne East at a point b 0 ft.
from 17-C anu 17-D raises a large cracu 16" wiue was encountereu. nt first
this was supposed to ue a water course but as olu timoer nas been foonu in it
it nas eviuently been caused by tne puuling of tne mineu area to tne nast of
this point; large rooms were formerly located tnere.

663* bUB LEVEL.

This sub level is wholly in the Northwest end of the mine. To

negauhee mine
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the East of the American Mining Co. pillar and "west of 40 raise on the worth
foot wall; was started a year ago and finisned during tne present year} it
extended from the foot to the caved nanging. The latter contained consiu-
erauie sanu. This is in tne section of the mine that was dropped after the
sand flows of several years ago. The formation was very much broken up and
required consiueraule timbering.
CCS " dub EEN/En.

This sub level is also in the northwest end of the mine under the
663" sub ana is locateu on the ilortn foot wali between tne America! lining Co.
pillar anu <0 raise. it was entirely openeu and mined during lbi7 with the
exception of a few pillars tnat are now being ta”en out. On the south biue
gif this sub level old wordings anu sanu were continually encountered.

In the douth end of the mine at Id-D raise a urift was starteu at
an elevation of 667". This raise was located in the pillar between old rooms
Open stopes were found to the Northeast ana douthwest, these spaces being
directly over the old 8th level roo: s. As the old 6th level mapB show min-
ing in this area to be only one set high ana as the 6th level v.as at the eleva
tion of 6%Q" ore must have been run here at some time or other from these
rooms. In places mining has extended above the elevation of 665" which was
reached by tne engineers in making their surveys. The iuea of opening this
670" sub level wa6 only for exploratory purposes.
640" CUB ir

In the Northwest end of the mine East of the American lining Co.
pillar the 640" sub level has just been started on the foot wall from 31 to
46 raises. Drifts have been extenued to tne foot anu south to the caveu
area. This sub level will be developed to the i%ast as the raining auove is
finisneu. The mining soutn of the raises here is in crusneu grounu as tnis
whole area was uroppea at tne time b*f the sanu runs. Jasper,sanu,anu oiu
timber are encountereu. Inis section of the mine is wet anu requires con-
tinual retimbering”.

in the douth side of the mine at 1A-D raise a urift has been

extended toward the foot to explore. This little sub level is in the pillar
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with square set rooms on either side of the drift. It iB about the same
elevation as the sill floor of the oj.d 6th level.
620 SUB LS"/ha.

This was located, in the northwest end of the mine between 29 ana 31
raises South of the large diice. Shis area was bauly cut up witn old square
set rooms and Jasper in place; the openings were extremely irregular.
9th LLVEL.

In the extreme northwest end of the mine a drift was driven to the
Vhest unuer the American Mining Co. pillar to hole to the raises put up from
the 10th level to attacic the ore on tue Maas-Aegaunee sides of tnis pillar;
as soon as tne bnrimcage stope auove the 6§ level was completed. [These
raises on the Aegaunee sine were 56-C and 56-D; tne otherswere on the Maas.
The sud levels opened to date in tnis area are the 750", 733”7, 7007, and
the 67 level, already mentioned in tnis report. detween raises 31 and 35
on the douth of the big uiice all remaining pillars have been mined.

In the South end of the mine, a main level drift has been driven to
the north at a point 20 feet Mast of the 800* coordinate line ana raises
17-B and 17-H inclusive have been put up to the hanging. At a point laQ
feet Mast of tnis drift another main level drift is now being driven to the
north. Tni6 area is being opened to mine the ore snowu to exist tnere from
the developments on the 595" sub lev 1 atl6Q raise. Raises 12-C ana 12-D
were put up in tne pillars between the «quare set rooms for exploratory pur-
poses. The conuitions found were mentioned under the 663" sub level, couth
side.

595" SUB xsi\hii.

This sub level was opened unuer the hanging between 139 ana 161
raises. Mining was stopped at tnis elevation as ore was found to exist
above it on the Mast.

568" SUB LiivnL.

The only mining in this large sub level uuring 1917 was to the north-

east of the diKe in the roil in the hanging between 165 and 167 raises and

two small pillars in the main sub level at 72 raise.
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5807 SUB LEViilL.

A year ago tuis sub level had been opened reauy for mining from
73 raise »est to 35 raise. This year tne development was extenueu West to
99 raise anu the whole sub level mined. Southwest of the main sub level in
tne roil in tne hanging anu northwest of tne large uike, mining is iIn progress
between lob and 167 raises.
56b ” SUB iiisrmil.

Inis sub level is also in the main ore bouy directly below tne
560" sue level. it nas been opened and mined from 70 raise i«west to 94 raise.
From 54 to 9b raises inclusive the remaining pixlars are now oeing taiceu.

In tne roll in the hanging to tne northwestof the diKe anu unuer the hang-
ing the ore has been mined at 165 raise. Tne ore on tne northeast of tnis
raise will be taken when the mining above is completed.

5557 SUB LiivhL.

Tnis sub level is being ueveloped in the main ore bouy between 76
and 36 raises inclusive. Drifts nave beenextenueu to the foot anu toward
tne hanging anu stoping is about to commence.

545" SUB nSVixdi.

Tnis sub level is in the roll in tne hanging; a small pillar nas
been taken Northwest of the uiKe unuer the hanging southwest of 167 raise.
Do further mining can be done in this sub level until tne ore above nas been
tasen.

5307 SUB iVvM\i..

This was openeu a year ago in the roil in tne hanging; a bmail
pillar between raises 163 and 170 was mineu uuring tne year. nothing is
being uone there at present.
10th LibvsL.

A new main level drift wss started from the main shaft cross cut
on the 1000~ last coordinate line to the Dorth anu after drifting about 150
feet was turned northwest parallel to anu midway between the present ore
drifts. The idea of this drift wes to cut down the tranming distance in the

sub levels. Heretofore in tne main sub level between the 3th and 10th, 100*



drifts were driven from the tops of the raises toward the foot ana hanging.

Ve have found that before tne ore coaid be mined bacK to tne raises the drifts
haa to be repaired several times. By driving this new main level drift tne
tramming distance in tne sabs aoove can oe cat uown 30" to the foot and hang-
ing from the tops of tne raises. >e hope tnat tnis will materially decrease
the timbering.

11th

Last year the development of this level was at the winze, tne main
level drift had been extended to the Korth 110 feet, and South about 73 feet.
During the year 1017 this lJorth drift was extended 330 feet anu a branch
drift off of tnis to the .<ortnwest, 100 feet. At #3 shaft part of tne plat
has been opened anu concreting will start there early tnis coming year.
12th rc.wnii.

A year ago a drift driven from tne winze for tne development of
this level had reacned a point 000" distant from #3 Bhaft. During tne year
tnis uistance was driven and the plat opening partially cat oat on the north
sine. Arrangements were than mane to raise the snaft. This level is now
oeing used for tramming purposes, all of the rocx: excavated in stripping uown
tne snaft anu catting tne 11th level plat anu pocket, is handled on this
level oacK to the v,inze anu there hoisteu to tne i0tn level.

Ao. 3 OHAFT*

Wwhen the drift on the 12th level reacheu tne shaft site, a raise
was start” a and holed into the bottom of the present snaft below the 10th
level. A roc* pentise was left to protect tne men wording but an opening
was made under the ladder compartment for ventilation purposes ana also to
lower the snaft sets into place. Below tnis pentise stripping was started
and by the end of the year the shaft had been opened out to regular size and
timbered down to within one set of the bac* of txie 12tn xevel. At the 11th
level a plat opening was partially cut and oeiow was mane the excavation for
the measuring pocket anu part of the storage poc*et. Zne material at the
iith level plat is mixed jasper anu brea*s off in large slabs. in order to

secure the snaft timber and properly support the plat opening concrete was
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run around tne sets below the floor of the 11th level, bacic of the lath.
The storage pocKet at the 11th level will now be finisnea anu the plat open-
ing cut anu concreteu as rapialy as possible.

UUDERGROUDD in U".iii.Ryi

The development to the north of #2 shaft i have mentioneu above
ashaving started during Iblb. This worK is at an elevation of about bib”
mean sea level wnich is in the neignborhoou of the *00* above the oth level.
During the summer timber is tsKen ihto this sub level from #4 shaft ana in
the fall before freezing weather comes at much timber as possible is piled
in the drifts of the old 400" level, bast year in the early spring we ran
out of timber; tnis meant that it would be necessary to noist timber from
the Oth level a uistance of nearly 400° if operations were to be continueu.
It was impossible to get timber througn #4 shaft as it was fixled with ice.
Operations nere were consequently cut aown so there were only one or two
contracts operating early in the spring until warmer weather maue it possible
to operate again tnrough #4 shaft.

In the northwest end of the mine in the Railroau pillar wor*c start-
ed on both the Haas and lJegaunee sines as soon as tne shrinkage stope on the
Maas siae was compieteu. This is in the area that has seen held up for years.

On tne 10tn level 1 nave mentioneu tne new main level urift that
had been starteu. Inis was mane between the main revel urifts at a r00"
interval anu cuts, uov.n the tramming uistance in the suo level wnicn nereto-
fore naa been 100 feet both tov.aru the foot anu hanfcing, to bO feet in these
directions. It was figured tnat by snortening this uistance the sub levels
could be mined faster end consequently there woulu be less retimbering. This
will be determined by the operations the coming year. This new 10th level
drift disclosed the fact that the foot at this point extended to tne diKe
which crosses the formation between raises 01 ana 164. This mahes tne foot
300" fartner to the northwest than we expecteu to fina it.

The developments nave been carrieu on above the 8tn level on the
foot side in the bouth enu of tne mine for exploratory purposes as some time

in the future tnis ore bouy will nave to be attaciceu. Tnis territory is
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full of old rooms anu possibly consiaerable sand will be encountered. On
tne otii level two main level urifts were uriven 4n tne .soutn enu to mine
tne ore under tne nanging, while on the ILtn level the main cross cut starteu
a year a&o was uriven baox to the snaft; raises put through at the oottom of
the present snaft anu stripping anu timbering is nd?, in progress. it iB
hoped that this snaft will be completed and the 11th level urift extended
through to tne ore formation by txie midule of the coming year.

The water pumped remains aoout the same as we had a year ago and
during the year averaged about 1200 gallons per minute.

MisTHQD OF MIixinti.

This nas not cnangeu. we are wording as near as possioie unuer the
lagging of tne sub level above. For the most part <*Oh powuer IS useu, tamp-
ing bags being® employed at all times. Larger air xines have been run to the

sub levels from the main lines anu wherever new raises are constructed, two
compartment crib raises are used in preference to those without timber. We
have found thatin the old raises where no timber was used tnat as we approach
the levels these nave enlarged to openings of such size as to m&ce mining
operations difficult. By using two compartment raises the timber can be
taicen into tne sub levels reauily by means of a little tugger hoist or a
larger tiinber hoist. This obviates tne tramming of timoer long uistances
on the sub levels.

LCBAJPLR.

In April an innovation was introduced in the method of getting tne
ore into the chute at the sub level other than by the use of tram cars. Tnis
was uemonstraceu by the Ingersoxi-Rand 00. A smaxl hoist witu the capacity
of 1000 Ibs. was mounteu on a column near the raise. It was attacneu by
means of a 6/1b” rope to a 2 cu. ft. scraper anu tne ore scrnpeu from tne
breast of tne urift after blasting; one of tne miners operating the noist,
the other holuing the scraper. The latter following it to tne raise to
dump it, after which he woulu drag it bacK to the breast for another loau.

The scraper and rope weighed approximately 70 los.. While tnis is not extreme-
ly heavy it was thought that if the scraper could be brought baci mechanically

to tne breast rather than ueing pulxed bac’™K by the miner the arrangement might
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prove more efficient; consequently, a second hoist was set up on the column;
the rope from tnis hoist was run tnrough a sneave located at or near the
breast and from there connected to tne scraper. By tnis means, after the
scraper was dumped it was immediately pulled back to the breast by the miner
at tne post who operated noth noists. This latter scheme worxea fairly well
at First - the arrangement ueing to have tnree men in one contract worx: two
breasts, two men worKing the scraper while the tniru did tne drilling. »e
were handicapped greatly on account of insufficient air pressure wnich maue
it impossible to operate tne noist at ail when tne pressure was low. if

the air pressure coulu have been aaintained at ©0 ids. or slightly less, i
thixxK it would have prooven a most successful metnou of tramming if tne dis-
tance was not too great, say 7b. ft. or tnereaoouts. The ingersoli-Band
representatives watched out experiment and designed a single hoist with a
double arum so that by means of one hoist tne scraper could not only ue pulled
to the ore chute but also dragged back. This would make a much setter arrange-
ment than using two hoists and much less expensive. We found, however, that
after using the device a couple of montns that on account of the insufficient
air pressure we could not average any more ore per man by this metnoa of
tramming than by our old metnoa, tne tram car, so it was discontinued. «e
suggested to tne ingersoii-Bana people that they mi&ht provide a more power-
ful hoist without greatly increasing tne price by simply instaxiing a row
gear to start tne scraper as it was taking its loan. *e experimented a num-
ber of v.ays before finally discarding the scrapei; one of wnicn was to load
the scraper in the breast and pull it backward to the raise. This wor«ced
nicely for a short tram but when the tram increased in length considerable

of the ore was lost. The experiment practically cost us notning as ail of
tne tugger hoists are now being usea in hoisting timber from the main level

to the subs. They ai"e easily set up and strongly made requiring few repairs.

1 have mentioned tnat a squeeze occured in the Northwest end of the

mine early in November. This was in the Bailroaa pillar between the laas

and Begaunee Mine. do settlement has occured since that date but we hope
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to fiilu tnat the carrier between tne two mines has broken down so as to lessen
the possibility of sand runs occuring at this point.
nGY> PHOSPHORUS ORL.

Oar Bessemer proaact had run consistently low in phospnorus daring
the season. be were anxious to make a still lower phospnorus product. in
oruer to uo tnis we carefully selectee tnose contracts v.nicn showeu tne lowest
phosphorus content and separated them into the Bessemer grade. Our results
were no lower in phosp.iorus tnan before but cut aown our prouuct consiueraoly.
after experimenting a few nays with tnis we ueciueu to return to our former
method of grading ana which we have continued from that uate.

MAIN Lints CARS.

A year ago | mentioned that we were having considerable trouble
with our roller bearings and axles on these cars. The 7' bearing which we
have used this past year has been somewhat more satisfactory than the old

bearing whicn was 1” snorter, but we are still naving excessive breaxc aowns

in these assemblages. € have aaoptea a Heavier spring 1" higner than we
formerly useu ana maae of 7/d" steel ratner tnan s/°t’. These iiave hela up
fairly well, practically eliminating our trouble from tnis cause. e btill
have occasional broxcen axles although not as often as a year ago. .e are

endeavoring to Keep our main line tracAs as clean as possible, feeling cnat
tnis nas as much as anything to ao with the operation of the cars. Hew cars

ilare oeen purcnaseu for the ilth level whicn have not yet seen taxcen into tne

mine but will ue in a montn or so. insteau of roller searings these are
fitted with A.C.a. bearings. Tne wheels insteau of being manganese are cast
iron.

A new locomotive is on she “~rouna which was purchaseu for the 11th
level.
FATAL ACCIDENT.

A fatal accident occured Monday, October 15th at 4 ?. M. when Oust
Lisxcu, miner in 43 contract, on the 565" sub level was xcilleu by a fall of
ground. JJjisau ana uis partner, o./ivester ouppaia, were slicing at a point

about xiJ feet from cause. They nau blastea on Priasy ana timberea oat-
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urday after tramming moat of tiie ore. On tne left of their worKing place
was their abandoned urift wxxich was partly crusheu. During ounuay some of
the caved material from the mat had fallen down on the floor of tnis aban-
doned drift. LiBku was standing in this drift shovelling the mixed ore in-
to his car when, without warning, tnere was a run of rock and timber from
above and he was pinned to the floor and cohered witn the exception of his
heau. Before he could be extracted he died. From tne position of his
boay he must have been badly crushed.
SURFACE

nast winter considerable trouble was naa witn the butterfly wnicn
deflects the ore from the skips to eitner tram car. Frozen ore maue it
impossible to operate this at times until it was tnorougnly thawed out. To
obviate this trouble this season we nave enclosed tneheauframe from tne top
ianuing up including the dump. This snould nelp matters greatly anu also
cut down consiuerauly the steam consumption.
G&HDjsuS.

aarly in tne year wnen tne Federal Food ~.uministration requested
that all available space ue planted so as to provide food for the coming
season, our Company fenced and plovw/ea all our vacant desirable ground and
parcelled it out to our employees and others for garden patches. The new
land, that is land that was in sod, was fenced and plowed by the Company
v.ithout expense to the gardener. Potatoes were procured and sold to our
employees at actual cost. The movement was appreciated greatly by the men
and although the price for the seed potatoes was extremely high we heaard no
complaints. The season was not a good one anu the harvesting time was cold
and vet so that the yielu was only average. however, most of our men have
requested permission to nave the same plots the eoming season.
FiIREd.

a small fire occurea at shaft head frame on September bth at
11 o’clock a. Me The xire was caused by lightening and no great damage was

done. .UOeatea as it was, directly over tne mine opening it caused a little

anxiety at tne time.
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EiidiiiE HO Jjij*

A new 400 H p. motor for the fly wheel bet wnich operates the
fetcip anu cage hoists was set up ana installeu in May* lhis too* the place
of the 350 H. P. set which has given us continual trouble on account of
being overloaded. since this installation we have had no trouble at all
with the set.

HEV7 TOP TRAM.

Ever since #3 shaft has been operating trouble has been experienced
with the top tram engine. During the summer it wab ueciueu to install new
engines similar to those in use at tne Stephenson Mine, jwinn District, and
the one installeu last year at the Maas Mine. Tnis is a single sheave type
which has worAeu very successfully both placeb. The engine nouse has been
built ana founuations are now in place. it is hoped that tnis installation
will be wording by the 22ud of January. The motors ana controxxers whicn
are used witn our present top tram system will be empioyeu. with the new
system of tramming there is less friction on tne rope ana less power IS neeu-
ea to operate.
5TOUAIn0 TRTjhTni>

On July ilth, the bouth siue of the nest trestle buckled between
bents 5 ana 6. Marly in tne spring ore had been stoc«cea around the «nee
braces, which run from the girders to the concrete column. This had been
dug away so as to tatce away any strain on these members. One cut had been
taKen on the south siae of the stocic pile, the ore on the worth side of tnis
cut standing almost vertically. This siabaeu off accasid)i_ally which it uid
at tnis time; at the same moment,, nowever, a ioadeu car was passing. The
weight of tne slab nitting tne braces, which were unaer strain from the roil-,
ing loau of the car, causeu txien to oucaile. it was necebbary to place a
woouen sent tnere temporarily until the trestle coulu ae repaireu.

LA i

west of the snop ouiluing a snow fence nas seen erectea to protect
tne motor trackKs going into the lag" ing piles.

w. nev, water pipe line was installeu early In tne season at the office

ana iaooratory; the ola pipes being practically choKea.
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Tne painting of the trestle which started a year ago was completed

during the year.

PRODUCTION.
Month. Bessemer Negaunee Total Roclc
January 11,244 25,815 47,059 2,072
February 11,864 20,996 42,660 1,860
March 12,240 22,268 45,708 2,152
a.pril 9,420 28,8*0 28,260 2,424
May 10,2b6 22,482 42,829 1,966
June 11,996 24,084 46,080 1,524
July 11,912 26,005 47,916 746
August 11,261 26,862 48,122 1,268
September 6,627 22,*61 40,098 1,064
October 11,082 24,992 46,076 1,726
November 10,809 22,767 *2,596 1,660
December 11,764 21,276 42,1*0 1,460
Total 121,687 400,070 521,757 19,976
Stoclc pile ®ver-run b,000 7,000 12,000
126,667 407,070 542,757

Transfel:red from 6,622 to 6,522

' to 152 from 152
Total 120,206 412,451 542,757 19,976
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ESTIMATE Of PROBUUJLE ORa-

Following its an estimate of the ore snown aDOve

December 31st, 1917.
Original tonnage in area above

500” contour from 100* sections,

Total ore mined to Dec. 3let, 1917,
(excluding American Mng. Co.)
(American Mng. Co. 17,256 tons)

Balance left in mine Dec. 31st, 1917
GRADED A8 FOLLOW®6:

Bessemer ore, Trade name,
Developed, Hegaunee Bessemer,
Lon”™Bessemer Ore, Legaunee

Total Bessemer anu “onMBessemer

ASSUMPTION;

tne 10th level,

9,907,612 tons,

6,830,771

3,077,041

307,704

2,769,357

3,077,04:1

12 au. ft. euuval& one ton. 10$ deduction for took.

10$

Percentage of Bessemer,
area 9th level,
ESTIMATED AEAEYSES.
Iron. Phos. sil.
NegauneeBess. aried 212° 60.90 .060 7.12

soft Hematite - natural 53.59 _.055 6.27

1legaunee dried 212° 59.20 .094 7.65

Soff Hematite - natural 52.04 .063 6.72
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Mang .

.270

.256

.310

272

for loss in mining.

Alum. Lime.

2.57 .710
2.09 .625
2.93 1.05
2.58 /92

10

400,750 sq. ft.

.340

.299

-540

,475

Mag. wUI.
.010

.009

.015

.013

Ja0SS

by Ign&.

2.04

1.80

3.00

2.64

Moist.

12.00

12.10



ANALYSIS OF PRODUOTION

Production 1917, 543,757 tons.
" 1916, 537,066
Increase 1917, 6,671 "
Cost of prouuction 1917, $60*,567.46 - cost per ton 1.111
n » 1916, 494,140.49 oo .92
Increase I™Mo. 110,226.97 .191

During 1917 the mine worked one eight hour snift for 302 days.

The average number of men employed during the year was 360 for a total of
109,223 days. In 1916 an average of 358 men were employed for a total of
107,596 days - an increase of 2 men and 1625 days. The average tons per
man underground in 1917 was 5.94 or an increase of .003 per man over 1916
whenthe average tons per man was 5.91. The total tons per man in 1917 was
a.81 while in 1916 it was a.99 a decrease of .16 tons per man.

Ynere were practically three increases in wages affecting the 1917
cost* December 16th, 01910, May 1st, 1917, anu October 1st, 1917. Tne total
increase tnis year over last year is $.73 per day or 23.93%. The actual
amount paid due to increase in wages tnis year over last year is $79,732.79
whicn based on actual prouuct equals .1*7 per ton.

In 1917 the total supply cost was $190,720.36 against $161,524.26
or an increase of $29,406.08 which based on actual prouuct equalb an increase
of $.05 per ton.

The increase of .147 per ton for labor account of increases in
wages and the increase of .05 per ton for supplies totals an increase of .197
per ton. This increase deducted from the 1917 cost per ton of $1,111 equals
-914 which shows that if conditions were normal witn 1916 the cost per ton
would ue .006 less than 1916.

GENERAL EXPENGE.

No. 26, Insurance, 1917 _amount ™M6.87 - cost per ton .000
1916 - 47 .20 " -000
Decrease .32
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Ho. 27, Engineering

Ho. 28, Analysis,

Ho. 30, Personal Injury
-expense,

Ho. 50-A, Mine Office

'GUIMIEL T Mill

1917 Amount $5010.58 - cost per ton .006
1916 " 2461.49 " .005
Increase, 549.09 .001

This increase uue to more engineering wor«c
being necessary, underground anu increase in
wages.
1917 Amount *13,841.35 - cost per ton .025
1916 " 11,470.14 o .021
Increase 2,371.19 .004

In 1917 tne total operating cobt for tne
laboratory was *12,019.44 and tne total numoer
of ueterminalions 130,432. in 1?16 the cost
was *9,446.74 anu tne determinations 11$,636.
An increase in expenditure of *2572.70 anu an

increase of 17,796 determinations.

Cost per determination in 1917 .09215
" " " " 1916 .0838
increase, 1917 -00835

Due to increased cost of labor anu supplies.
1917 Amount *6750.50 - cost per ton .016
1916 " 5657.27 " " " .011
increase 2893.23 .005

Increase includes - fatal accident on Oct.
15th to Oust LlIsku, anu several serious accidents
«no. Ohirio - loss of rignt hand — Frame oariili

fracture anu crusneu 9tn anu i10tn vertibrae.

1917 Amount vI<*555.44 - (Ofet per ton .027

1916 *  10012.67 t & 4 o6
Increase 452057 t £ & gy
SUB DIVISIOH
Direct ciiarges Central Office
1917 8816.26 5717.18
1916 5932.57 4080.30
Increase 2883.69 1636.88
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Increase in direct charges dae to police
protection put on at the mine in Feb. 1917. also
Hegaunee mine absorbed a proportion of the otate
Constabulary expense while they are in town.

Total General expense
1917 .amount #40162.72 ~ cost per ton .074

1916 %  20848.97 IF k& k 55
Increase 10333.7n .019

Accounted for in 27 - 26 =30

MAINTEHAECE

Ho. 125, TracAs & Yards, 1917 Amount <*2096.16 - cost per ton .004
1916  » 1664.55 k Kk ot o3
Increase 415.61 .001

1"nis increase uue to increase in wages.

Go. 126, Docks, Trestles,

& Pocxets, 1917 Amount #1861.82 - cost per ton .005
1916 - 2062.75 b » " .004
Decrease 200.91 .001

Decrease due to 1716 accounts absorbed
cost of building 10th level auxiliary pocxet.

GO. 127,"nuiluings,
1917 .amount #2761.00 - cost per ton .005

1916 " 207.10 1 » % .000
Increase 254a.70 .005

This increase due to a new BrooAs Brand
roof put oanngine House; Shaft House Builuing
encioseu from tne top landing to top sheaves;
a new concrete top tram transfer nouse erected.

Ho. 126, chop Macninery,
1»17 amount #262.is - cost _(er ton .001

1916 " 523.90 " b3 ' .001

Decrease 41.71
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No. 12a, toiler plant 1917 Amount 4726.15 - coat per ton .001
1916 " 133.06 ft ft ™ .000
Increase, 593.07 .001

This increase due to a new hot water tame

and one smoKe stack erected in 1917.

No. 130, Hoisting Mchy.
1917 Amount43041.09 - cost per ton .00b

1916 - 2669.66 " " " .006
Increase, 381.43

uJB DiVIhiOi"i

Wire rope i"achy. repairs
1917 628.72 2512.37
1916  646.44 2015 .22
increase 117.72 increase 499.15

Increase iIn Machinery repaiis due to two

Dracce magnets anu installing frame on cage hoist

4/400. 00
No. 131, Compressor and

Power Drills, 1917 Amount 41609.28 - cost per ton .003
1916 ” 1563.69 " ' " .003
Decrease 54 .41

HUB DIVI810H
Repairing Compressor Power Drills

1917 380.04 1129.24
1916 410. 29 1163.40
Decrease 30.26 24.16

6ix auger drills and two neyner drills
charged in 1916. 5ix auger drills and 1 BCRw 430
Ingersoll Rand charged in 1917.

No. 132, Pumping Machy.m
1917 Amount 41688.75 - cost per ton .003

1916 " 2860.91 " " " .006
Decrease 1262.16 .002

Less repairs made to electric pumps in 1917.
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No. 153, fop fram engine &
Oars,

No. 134, bkips & 5Kip
Eoads,

No. 135, Undergrouna Tracks
& Oars,

No. 136, Electric fram
Plant,

NEGAUNEL NINE

1917 Amount $4165.72 - cost per ton .008
1916 " 2946 .56 " > ' _.006
Increase, 122) .17 .002

uJB DIYI6I1GH

General Bepairs wire rope
1917 2060.57 2115.56
1916 1760.41 1165.14
Increase 269.96 950.21

Increase in general repairs due to tiie
installation of a new top tram transfer started

in December.

1917 Amount yl1921.50 - cose per ton .003
1916 * 1762.62 woon " .003
Increase 156 .68

This increase due to increase in wages.

1917 amount $3251.63 - cost per ton .006
1916 " 2627.89 oo " .005
increase 625.94 . 001

fhis increase aue to replacing of ten sets

of 10" roller oearing orucKs for sub level cars.

1917 Amount $23294.45 - cost per ton .043
1916 " 20725.96 " " " .039
Increase 2568.47 .004
ouB DIVISION
Eng.&Dynamo noco. “wiring M.L. fracKs N.n.Cars
1917 79.98 4015.02 3026.07 11218.96 495a.42
1916 23.67 2966.56 5616.35 9478.57 4616.99

a6.31 1026.64 592.26 1740 .39 337.43
Inc. Inc. Dec. Inc. Inc.

increase in locomotives aue to nign cost of
all repairs necessary for tielr up Keep.

Decrease in wiring due to 1916 cost extra
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ho. 127, Telephones &
bafety Devices,

Total Maintenance,

MINING EXPENSE

No. 150, Air Pipes,

No. 151, Compressors,

NEGAUNEE MINE

ordinary high on account of bonding rails on the
main levels.

Increase in Main Line Tracks due to increase
in wages anu price of main line rail.

increase in main line cars due to increase
in wages, and 10 cars equipped with roller Bear-

ing trucks lyi7.

1917 Amount *452_.65 - oost, per ton .001
1916 " 460.bl " " " .001

Decrease 12.96

1917 Amount *46965.27 - cost per ton .066
1916 40044 .22 » " %» 075

Increase 6911.14 .011

1917 Amount 4-6296.15 - cost per ton .012
1916 " 4642 .26 " " = _009
increase 1651.77 -002

Tnis increase uue to increase iIn wages ana
cost of supplies, also extension of 4" line on

12th level for new development.

1917 Amount 47.0920.59 - cost per ton .020
1916 - 11072.02 L " % .021
Decrease, 151.44 .001
1917 1916
air maue by Negaunee Comp. 242,224,250 250, 11b,000

" purcnased from Maas Mine 112,191,000 111,101,000

Total cu. ft. 455,525,250 461,219,000

Cost of operating Neg. Comp. 9120.59 9166 .02

Amt. charged by Maas Mine 1600.00 1664.00

Total 10920.59 11072.02
wtd

Cost per cubic foot .024 .024
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Ho. 152, Hoisting, 1917 Amount $21821.87 - cost per ton .040
1916 " 19928.48 .037
Increase 1093.39 .003
This increase uue to increase in wages
azld increased production*

Ho. 153, Pumping,
1917 Amount $32684.87 - cost per ton .060

1916 " 32091.15 - - = _060
Increase 593.72
SuUB DIVIoIOH
1917 1916
Operating Alec. Pumps #32529.80 #32017.21
Gleaning Sump 155.07 73.94
Total 32684.87 32091.15
Total gals water pumpeu 676,485,080 702,167,100
Gals v.ater pumpeu per minute 1287 1332
increase due to increase in wages.
lin. 154, sinking anu
uhaft Repairs, 1917 Amount #9726.46 - cost per ton .018
1916 " 284.78 » » " .001
Increase 9441 .68 .017
This increase uue to aevelo ment of 1lth
and 12th level. Tne shaft has seen sun! an

aduitional 148 feet anu wor«c has been done on
tne 11th level plat anu pocket.

Ho. 155, Rock Drifting,
1917 Amount #20346.20 - cost per ton .037

1916 " 19073.37 » 7 " 035
Increase 1272.83 ~ .002

SuB DIViolOH

Drifting Per Ft. Raising Per Ft.
1917 -2854 4.54 562 2.24
1916 -2778 3.30 1222 1.86

Inc. 76 Inc. 1.24 Dec. 640 Inc. .38
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do.

Ho.

Ho.

156, Breaicing Ore,

157, Tramming,

158, Filling,

JliiMij MXiihc

Of the 2854 feet drifting in 1917, 1569 ft.
mas Bain level drifting on the 10th, 11th, and

12th levels.

1917 Amount ~248513.51 - cost per ton .457
1916 " 193206.52 - » " .360
Increase 55306.99 .097

Tnis increase due to iIncrease iIn wages ana

cost of supplies.

XiXjpiiOniVo.

1917 1916

Total Ids. of powuer 199,000 191,425

Av. price per Ib. .165 .129
Total amount 32,743.20 24,85a.05
Fuse, caps, etc. 6,064.70 4,863.47
Grand Total 38,807.90 29,717.52

Lbs. powder per ton ore .366 -356

Cost per ton for powder .060 .046

" " " all explosives 071 -055

1917 Amount ,7"36061.72 - cost per ton .070
1916 " 28710.10 .054
Increase 9351.62 .016

bus DIV1310H

1917 1916
Tramming 51*57.24 23349.85
nsip ienaer & nellmen 3356.36 2930.78
Cleaning 5Aip Pit 3246.10 2429.47
38061.72 28710.10

The principal increase is in labor.

1917 Amount $3519.24 - cost per ton .006
1916 " 1464 .57 " % " .003

Increase, 2034.67 .003
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Ho. 169, Timbering, 1917 Amount $97306.60 -mcost per ton .179

1916 - 92596.73 ft i U172
Increase 4709.87 .007
1917 1916
TimDer cost 12074.13 12247.48
Lagging & Poles 10063.38 9263.19
Total 22137.51 21610.87
Ft. Timber per ton ore .588 .674

Goat per ton for timber,
lagging & poles, .0407 .04

The principal increase in in labor.

Ho. 160, Captain & Bosses, 1917 Amount $13356.44 - cost per ton .035
1916 ™ 9992.41 " " " .019
Increase 3364*03 -006

Tnis increase aue tc increase In wages,

lio. 161, Dry House, 1917 Amount $7002.49 - cost per ton .013
1916 - 4911.44 " - = 009
Increase 2091.05 .004

increase due to increase in wages and the
increase 1in price of 3/4 coal. Dry house acct.
stands 50$% of our nesting plant expense.

no. 162, Top x>anuing and

Tram. 1917 amount **>137.35 - cost per ton .011
1916 " 5021.06 " » 1 099
increase 1116.29 .002

Due to increase in wages.

Ho. 163, otocKing Ore,
1917 Amount $331.61 - cost per ton .Ool

1916 " 317.61 " % **_000
increase 13.60

Ho. 164, sorting Ore,
1917 amount *,346.36 - cose per eon .001

1916 " 329.69 " " ».000

Increase 16.69
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Ho. 171, Mine Ventilation, 1917 Amount 4769.89 - cost per ton .001
1916 " 422.49 “ " = 001
Increase 346.40
Increase due to extension of ventilation
pipe on 12th level.

EloOaing Lanus itental,
1917 Amount 4:126.00 - cost per ton .000

i 1916 " 126.00 " " " .000
1
Total Mining .expense, 1917 Amount ;#;517229.37 - cost per ton .961
1916 " 424247 .29 " " " .790
Increase 92982 .06 .161

Dr0.aY6. — aLnCTRICAL.
Mar. 20-1 hour - no current and trouble with main cable in shaft.
May 16 -5 " transmission line near engine house burnt off.
DELAYS - HOT ELECTRICAL.

Mar. 21 - 27 - Decrease in product account of Maas-Xegaunee air line
frozen.

Aug. 22 -4 hours - skip hoisted too far in dump wrecking skip ana
skip roaa.

hegauhee mihe
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NEGAUNEE MIKE

AVERAGE MINE ANALYSI% ON OUTPUT FOR YEAR - 1917.

GRADE IRON  FHOS. SILICA
Negaunee Bessemer, 61.36 ,055 6.06
Negaunee, 59.11 .083 7.66

Mine

GRADE IRON PHOS. SILICA
Negaunee Special, 61.42 .055 6.14
Negaunee Bessemer, 61.43 .055
Negaunee, 59.21 .083

ORE STATEMENT - DECEMBER 31ST.

On Hand Jany. 1st, 1917,
Stockpile Overrun,
Output for Year,
Total,
Shipments,
Balance on Hand,
Increase in Output-1n

Decrease in Ore on Hand,

1917 - 1-8 Hr, Shift during year.

1916 - 1-8 Hr, Shift during year.

NEGAUNEE MINE.

MBG-AUHBE
BESSEMER  NEGAUNEE

77,317 52,172
5,000 7,000
125,306 406,451
207,623 465,623
157,533 433,483
50,090 32,140

M*

Lai® Erie
IRON PHOS. MOIST.

61,50 12.03
61.08 .057 12.49

58.85 12,64

1917.

TOTAL
TOTAL LAST YEAR

129,489 123,958
12,000 25,541
531,757 511,545
673,246 661,044
591,016 531,555  ___
82,230 129,489

6,771

47,259



HEGAUNEE MINE

SHIPMENTS FOR YEAR - 1917.*

TOTAL
GRADE POCKET  STOCKPILE TOTAL LAST YEAR
Hegaunee Bessemer, 65,420 92,113 157,533 80,571
Hegaunee, 256,329 177,154 433,483 450,984
Total, 321,749 269,267 591,016 531,555
Total last Year, 286,365 245,190 531,555
Increase - 11% 59,461

HEGAUNEE MINE.
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COMPARATIVE MININS COST FOR YEAR.

PRODUCT
General Expense
Maintenance
Mining Expense

Cost of Production

DEPRECIATION.
Plant Account
Equipment

Total Depreciation
Taxes
Central Office
Miscel laneous

Cost on Stockpile
Loadingiﬂ:Shioping
Administrative

Total Cost on Cars
lo.Days Operating
No.Shifts and Hours
Avg,Daily Product

COST OF PRODUCTION.
Labor
Supplies

Total

NEGAUNEE MINE.

NESAUNEE MINE.

19 17. 19 16.
543,757 537,036
.074 .055
.086 .075
.951 .790
1.111 -920
.030 .674
.001 -001
.031 .673
-130 .143
.042 .036
.007
1. 364 .419
.025 .017
-009 .010
1.393 .446
303 299
1-3hr 1-8hr
1794 1796
.751 .609
-360 /311
1.111 -920

INCREASE.
6,671
.019
.011
.161

.191

.704

.704
.037
-006
.007
.945

-008

.952

.142
.049

.191

DECREASE.

.001



PRODUCT
No.Shifts & Hours

AVERAGE NO. MEN WORKING
Surface
Underground
Total
AVERAGE WAGES PER DAY
Surface
Underground
Total
WAGES PER MO. OF 25 DAYS
Surface
Underground
Total
PRODUCT PER MAN PER DAY
Surface
Underground
Total
LABOR COST PER TON
Surface
Underground
Total

AVG. PRODUCT BRK®"G 4 TRM®"G
AVG. WAGES CONTRACT MINERS
" M " TRAMMERS
» » m " LABOR

TOTAL NUM3ER OF DAYS
Surface
Underground

Total

AMOUNT FOR LABOR
Surface
Underground

Total

NEGAUNEE MINE

COMPARATIVE WAGES AND PRODUCT.

19 17.

543,757
1-8hr

58
301
359

3.88
3.78

81. 50
97.00
94.25

30. 79
5.94
4.98

.106
.653
.759

10.14
4.10

4.10

17,657|F
91,565-|
109,22%

57,642.42
354,953.74
412,596.16

Proportion Surface to Underground Men;

1917 - 1 to 5.20
1916 - 1 to 5.63
1915 - 1 to 5.05
1914 - 1 to 4.69
1913 - 1 to 4.51
1912 - 1 to 2.68

NEGAUNEE MISS

]_9 9

19 16.

3
587,086
1-8hr

.083
.611

10.98
3,23

3.23

16,658*
90,94 %
107,5981-

44,400.62
283,728.85
328,129.47

INCREASE.

6,571

.59-22n
.76-24"
.73-24"

14.75
19.00
18. 00

.03

.023
.125
.148

.87
.87
1.004>

.620}
1.624*

13,241. 80
71,224.89
85,466.69

DECREASE.

1.47

.01

.84



NEGAUNEE MINE,

TIMBER STATEMENT FOR YEAR ENDING DECEMBER 31, 1917*

KIND. LINEAL FEET.
4" to 6" Timber 816
6" to 3”7 127,566
8" to 10" 109,010
10" to 12" 73,952
12" to 14" 8,503
Total 1917 319,747
Total 1916 308,463
iLINEAL FEET.
7= Lagging 1,184,345
Poles 383,426
Total 1917 1,567,771
Total 1916 1,530,214
Product

Feet timber per ton of ore

Feet lagging

Feet lagging per foot of timber
Cost per ton for timber

Equivalent,of still timber to board measure

lagging
poles
timber, lagging, poles

Feet Board measure per ton of ore

Total Cost for timber, lagging f Poles

ZZIgpraw=2 =

NEGAUNEE MINE,

AVG. PRICE AMOUNT

PER FOOT. 19 17.

. 015 12.24

.021 2689.52

.041 4423.07

-058 4253.87

.081 690.43

.0378 12074.13
.0397

PER 100°".

.55 6459.17

.94 3604.21

.6419 10063.38
.6053

543,757

.588

2.178

3.74

.0222

.0119

-0066

.0407

574,793

1.057
1917
1916
1915
1914
1913
1912
1911
1910
1909
1903

AMOUNT
19 16.

1024.55
7469.97
3153.48

599.48

12247 .48

7089.95

2173.24

9263.19

537,086
.574
2.392
4.165
..0228
.0132
.004
.04
528,303
.985

22137.51
21510.67
19733.21
13236.64
12327.95
12191. 04
15137.34
14654 .57
14530.35
11992.30



NEGAUNEE MINE.

STATEMENT OF EXPLOSIVES USED FOR BREAKING ORE.

KIND. QUANTITY.
40" Powder 187,950
50% ”

60% 11,050
80% "

Total Powder 199,000
Fuse 659,000
T6 Caps 107,600
#8 Caps 14,100
Cap Crimpers 146
Electric Exploders 200
Connecting Wire 1,288
Tampihg Bags 71,000
Powder Eags 192
Leading Wire

Total Fure, Etc.

Total Ajll Explosives
Product
Pound8 Powder per ton Ore
Cost per ton for Powder
" " Fuse, Caps,Etc.

All Explosives

Avg. Price per Lb. for Powder

NEGAUNEE MINE.

AVERAGE AMOUNT
PRICES. 19 17.
.159 29,888.90
.258 2,854.30
-155 32,743.20
6.02 3,966.33
12.87 1,383.64
21.10 297.64
422 61. 72
5.595 11.19
.393 50.62
2.25 159.99
.70 133.57
o 6054. 70
38807.90
543,757
.M .366
.060
.011
.071
.165

1 AMOUNT

19 16.
19803.12
4184 .30
334.61
532.02
24854. 05
2968.24
1478.30
224.27
55.41
43.50
66. 71
15.64
4.00
7.40
4863.47
29717.52
537,086
.356
.046
-009
.055

.129



MAAO Milix. - is17

Daring the year isl7 the Llaas Mine operatea on a aingle shift until
June, vhen it was thought auviaable to put on extra contracts to mine aoove
the first revel near the American Mining Co. pillar. Hoisting, however, con-
tinues throughout tne year on both the uay ana nignt shifts. Tne prouuct was
S20,51>6 tons; the only over-run tnis includes was what was obtaineu auring tne
summer months; one stocx piles were not cie&ueu up so It was impostluxe to
estimate what tut over-rau migut ue there. on December Cist tnere remaineu
in stoex aa.oba tons of .aas ana ix,t,ux tons of nessemer.

There were a numoer of changes in the surface equipment auring the
year . Anew spray eonuensor uuirt in tne farr of iolo was put in operation,
a rev. crusning plant was built aujoining the mine site, a boiler nouse erectea,
etc. These will ue taxen up ana commentea on inaiviuuair”.

Unuergrouna consiaerable aevelopment worx was carriea on ana at
tne same time more contracts were employee as places were maae av&iraoie; e
proauct suoweu a gooa nealthy incresse over that of loin. Tnis process we
hope to continue so btoat during the coming year the proauct sxiouia snow a still
larg r increase; having in rainu to worx up the mme to its full capacity just
as early as possible. However, the manner in which tnis mine wab openeo with
rooms opening off of each level maxe it impossible to start at either top or
bottom ana v.orx it in any large sub levels. Operations are very muen scatter-
eu but as time goes on we hope to bring these closer together; to increase the
stoping anu cut uown on the drifting.

J_tDhRdnO JhD

Following is a brief uet-criptionof tne worx on one various bus levels
ana levels where worx was aoxre throughout tne year.
761>f wWUB iiiiVMO.

The remaining piliarb were Laxen between ra.ises 10 ana a0. Unaer
the Homan Catholic cemetery, three pillars adjacent to the Hairroau piirar were

mineu. This worx compieteu the mining on this 6uu levex.
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746" SUB LISYKL.

In the best end of this sub level ore was mineu between raises 3
anu 13. Jnaer the Roman Catholic Cemetery, two pillars were ta*en adjacent
to the Bailroau pillar completing the mining on tnis sub level.

730" BJ3 iiiiVid..

The bottom of the trough between raises 4 and 12 was mineu early in
the year. This is only one urift wide at this elevation but fanned out to
SO feet wide at the sub above at its widest point, pinching out on both enus.
in the nast enu of this sub level mining was principally in the Railroad pillar
and under the Roman Catholic Cemetery, with tne exception of the small pillar
opposite ~17 raise which is partly to the ,.,est of tne cemetery. This piliar
is now being mined anu when compieteu will finisn the mining on this sub level.
SHRIDKAGIS STOFR.

This stope in the pillar between the Maas and hegaunee Mines took;
the ore from the Roman catholic Cemetery, Cleveland cliffs Iron Co. strip,
American Mining Co. and hegaunee Mine interests. The stope extended to 8b0"
mean sea elevation or 140 feet above the first level Maas. The top of the
ore was reached early in the year. On February 20th, a settlement occureu
to the best of this stope wnicn crushed down the first level Maas necessita-
ting tne opening of a new transfer chute to tne 2nd level for tne snrin*cage
stope ore. The material here had been running quite lean anu early in march
the stope was auanuoneu. Tne object of tnis scope was to mine the ore in
tnis pillar anu cut the formation to permit the settlement of tne nanging which
was supportea at this point. It was along tnis pillar tnat tne sanu entered
the .uaee from tne ”~egaunee siue iIn lala, ana to avoiu the possibility of otner
runs it was important to cave tnis area so as to fill the openings wicn roc*,
isarly in November a settlement occureu here wnicn crushed uown the timuers
anu sub levels below making it unsafe to mine on eilxier tne nict or hegaunee
slues aujacent to it for auout two weeKs. be hope that tnis settlement filled
the openings. The ore taAen from tne shrinkage stope from the various in-

terests was 23,660 tons as followsj
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MAAS SHAFT

Homan Catholic uemetery 1644 tons.

American Mining Co., 5200

Cleveland. Cliffs Iron Co., 9540 "'

Total through the Haas shft 16,592 tons

ARGAUNAA SHAFT

American Mining Co., 7068
Total througn Aegaunee shaft 7,066 "
Total ore from stope 25,660 »
FIRST uAVAL.

The rock foot wall drift started a year ago near #3 shaft was com-
pleted in 1917 holing west of #12 raise. This makes a goou naulage roaa in
solid rock wnicn will last indefinitely. The mining under tne Cemetery which
was also started last year was continued. * few pillars still remain near
tne foot wall. Jnuer tne Railroau pillar mining v.as starteu as soon as tne
snrimcage stope was finished. The few ore pillars remaining nere will ue
mined early the coming year.

695" SUB AAYAIii.

Ihe development of tnis suu level started last year was from 41 to
49 raises.” It was continued this year anu sloping is now in progress unuer
the Roman Catholic Cemetery in the Railroad pillar. A portion of the Rail-
road pillar crushed badly in November when this whole area was affected uue
to a squeeze, prooably caused by a settlement of the hanging.

675" 5UB liAvaii.

This sud level has been ueveloped entirely tnis year. It extends
along tne foot wall from tne Northwest edge of tne xuiman catholic uemetery
to tne Aegaunee line in the Railroau pillar. The sub level nas been connected
with raises 45 to 51 inclusive.

655" SUB LAYNii.
The sub level at tnis elevation has been started along tne foot under

tne Roman catholic cemetery and now extends from 42 to 47 raises.
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623" SUB LLVxun
This was started several years ago bat was abandoned as tne mining
was caving the main first level drift. It was above tnis point on the first

level that the new main level drift in the foot, wall was completed early this

year . This sab level was reopened and mining has been in progress for some
months. The area is extremely wet most of the v/ater which enters the Maas
Mine coming in at tnis point. The old drifts were caved so that new drifts

had to ue driven.
59b" 5JB LLVLL*

This also was a sab level openeu several years ago but abandoned on

account of caving the first level. xt had been opened from a point auove tne
second level shaft cross cat Last >0 *1 raise. xt is now being uevexoped
from raises from the new cecond level foot wail urift. Timber is supplied

from the nev timber raise,ftt>9,put up opposite y<ti raise. This is directly
under the 625" sub level and it is exceedingly wet. no mining is being done
here at present awaiting tne completion of the b23* sub level.

575* 5iIB xjsi/lxi-

This is another c>Id sub level wnicn was reopened Irom 60 raise nest
to 33 raise. Haises 71, 72, and 73 from the new second level foot wall drift
have holed to this sub level and opposite 72 raise a drift was driven toward
and into the foot, from which drifts were driven to the west, auout 80 feet ana
Last 60 feet, the idea being to put short raises from these foot wall drifts
to the foot wall auove to carry off the water. The formation in which these
drifts are driven is very soft and tne material swells so bauly that i am
afraid it wixl be impossible to nold tnem open. One snort raise from the
».est catting tne foot vail auove is draining a great ueai of water.
However, to maxe tnis a success X tnina the urifts wixl have to ue driven far-
ther bacK in the foot. any water tnan can be caught on tne foot anu ta*cen
to the rocK drifts below will help mining uelow tills point as the water will
ue Kept out Ox tne ore.
bNJOOHD XBUX..

The only woric here was the opening of a new foot wail urift from tne
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main shaft cross cat to the oiu main foot urift. This urift vaP uriven easter-
ly at a point aoout bO feet horth of the olu urift. it was"started in April
ana finished in august. it is located unuer tne new urift driven to the first
level and had to be driven for the tame reaeon as It was impossible to seep

the old main drift open. it holed into the latter drift just best of 41 raise,
neveril raises were put up from here during the year; they were 6*, 71, 72, 72,
and 74.

in the Railroad pillar raises 51 and b2 were completed uuring the
year anu timber raise #59 was put up opposite #*1 raise.

dUBc hnlur.sin idxi nnUOAP MAD TRIAD w
465" 0Ji LRY-u..

The development here in 1917 was at the ..ortheast end. The last
cross cut just best of the Roman Catholic cemetery was extended to the worth
to the foot van. fnree urifts from this cross cut were uriven *>ast to out-
line the jasper 'dropper' that projects to the coutn enu of tne Roman Catholic
Ceme tery.

450* bUB 1A_YRD.

Mining ana developing continued here from 9 raise. The uevelo™ment
drifts to the north outline the foot, while the urift to tne Mast, jasper.
Little stoping was done unaer the hanging between 9b anu 1JO raises.
43b* SUB LBViSL.

Tne development of this sub level started a year ago in December at
96 raise, which was continued during the year. Two drifts were uriven to
the foot wall and hanging was outlined from 96 and 7y raises. hast of y9
raise the main sub level urift nas oeen uriven IbO feet anu jasper boundary
outlined on the foot and hanging.

*01” bUB idAii.

otoping, unuer the hanging, started a year ago near tne “egaunee
boundary was completed. Development as now being carried on to the .«ortnea8t
unuer the Roman Catholic cemetery anu along the Railroad pillar.

39" bdB DuVAu.

Mining here has been along the ¥ast siue of tne suu level aujacent
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to tne wegaunee line. mining is still in progress; tnis all oeing unuer the
hanging. Etoping was also uone unuer the hanging auove F cross cut.
38b" oJa LEVEa.

This sub level was uevelopeu last year anu compieteu tnis. it is
located in the west enu of tne mine between raises 80 ana 93. practically
all of the ore on the hanging side of this 6ub level between 64 and 33 was
Bessemer .

375* SUB LEVEL.

Mining was conducted at various points in tnis sub level; in the West
end a small sub level was opened between 80 ana 61 raises. worth of 92 and
33 raises a small block of ore was mineu to the worth foot wall. in the
oouth under tne nanging;oetween square set stopes at F cross cut another small
block was taken. At the .mast enu of the mine stoping under tne hanging was
continueu ana the development startea to the wortheust in the Railroau piliar.
36b" SUB LEVmML.

The main cross cut arift connecting raises 64 anu 93 was uriven last
yeajiining has been iIn progress since. The foot wax! siue has seen compieteu
and sloping isnow coniineu principally to the hanging siue. This sue level
shoulu be finished in about tnree months.
3bb" SUB LLVitii-

This sub level is located airectly under the 360"; the development
drift has been driven from 86 to 94 raises ana cross cuts startea on tne foot
and hanging; At F cross cut mining under the hanging startea a year ago was
completed during 1917.
34b* 8UB LEVEL.

Work here was at F ctosb cut and was started in 1916 on the East end
west sides. This work is entirely unaer the hanging; operations extenaed
from m to O cross cuts.
33b" SUB LEVmii.

Mining unaer the hanging near the Legaunee line at u cross cut which
was started 1916 was continueu throughout the year. a few small pillars yet

remain.
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THIRD LEVEL.

The only worK here vire at F and d cross cuts both of which were ad-
vanced to the boutn a distance of about 100 feet. These have not yet reached
tne true hanging and will oe continued. At E cross cut tne two compartment
raise, #224, from tne 4tn level holed early in tne year; this proviueu a secona
opening to tne 4th level before the shaft was holed.

bUBb BETWEEH THE THIRD AuD FOURTH nEVELb
200" SUB LEVEL.

This sub level midway between the third and fourth levels has been
opened from the winze to the South for a distance of nearly 800 feet. It was
started to develop the .Bessemer ore which was discovereu by vd urill hole,
the ore lying direotly unuer the hanging. The raises were put up from the
4th level to tnis sub level; the principal development nas been directly under
tne center of tne syncline wnich is loeateu aoout bOO feel noutn of the incline
shaft which connects the tnird and fourth levels. Developments ehow that
tne suo level was really started a little above tne regular ore body in pockets
in the hanging as tne drifts continually encountereu jabper. Raises nave been
put up from the development drifts to the top of tne ore so that its outlines
are now well uefineu. To tne «est the uevelopment has ex.tend.eu within a few
feet of the jsast line of the Race Course tract or until cut off by the jasper;
on thi6 edge a little stoping was done. The following raises from the %th
level have holed through to this suo; 402, <0a, 40b, 40b, 410, 420, and 422.
To the bcuth of this line of raises tne hanging is considerably higher. A
new main level drift will be driven and raises put up to the top of the ore
rather than transfer it as we are now doing for development purposes. Most
of the ore here is of the Bessemer grade.
165" BUB LEVNL.

This sub level under the 200” sub level has been developed this year

from 402 to 412 raises and across the formation at 400 raise 300 feet to the

north and uouth or 000 feet in ail. Drifts have extended »est to the boundary.
«0 stoping has been uone at thi6 elevation. m tne urift north from 40b riase
the drill rous lost at hole in 100l were found. arrangements are being
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made to recover the bit be reaming out the hole from this sub level. Tne
bit will probably be reacneu at a point bO.or no feet ocelov. the sub level.
This out contains o uiamonus, three outsiue anu three iusiue stones, anu is
nortn between $tth00 anu $5000. Tne rout were founu on the sue xevei ibb feet
north anu bo feet hast of - urill hole location oh surface.

FOURTH LhViiu.

The main shaft cross cut v.as projected to tin north uuring tne year

1037 feet. This includes 100 feet beyonu the bnaft location for tail room
purposes. The formation acre was wholly in the foot quartz!te anu was ex-
tremely haru, maicinp the progress slow. The main ore cross cut tov.aru the

Kepaunee Mine \.as extended 100 feet; the breast is now on the edge of the
Kailroau pillar in lean ore, this being the formation uirectly unuer tne ore

uody. utie foli.ov.ing raises were put up to the hortu from inis cross cut.

410 raise, X/J
“»ib

414 62
416 54
416 6b
4b0 iob
4hb 09

in tne north urift, that is tne urift wnicu runs totne hast of tne
plat at tne winze, raise <i4,start” u last year, was extenueu through to tne
third level. In the main drift which has seen uriven poutneast along tne
7»est line of the 3ailuv.in iiln roau, Y.oric has been strceu at tie ..outnh end.
To uate it h; s been extenueu only PO feet but a new main level urift v.iil be
uriven toward the fast to the Railroad pillar; a cut out has been made to the

7>est to extenu a urift iIn that dir ction if desired, Couth of the Race Course

bounuary.
JHAFT .

Tne raise from the ata levex was put through to the oottom of tne
present snaft. a pentiae of in feetv.as left to protect sue suaftinen.
ping is now In progress; on Decemoer bust, turee sets wore in place. Tne

UAaij MIiia AR

ptri



material encountered in raising was extremely hard quartzite. be are now

having difficulty in stripping down on account of this same hard roc*. It

haB required as many as 600 urills to complete a round of drilling in thi6

material. The wor*c here will 'te pushed as rapiuly as possiole.Assoon as

stripping is completeu the snaft will be sunK about 60 feet ueiow tne 4th

level ana a poi”et instaileu after v.nicn the atn level plat will be openeu.
UnDeRutiOJuL la tildkaitaii

«e nave followed the year’s woric in the mine from above the first
level aown to the development of the 4th level. with the completionof the
shrinkage stope in the american Mining 00. pillar effort was maue to Surry
the mining above tne first level. This was done by putting on night shift
in all contracts in tnis section of the mine. iy tne enu of the year prac-
tically everything aoove tne first level had been taKen out except a few
pillars. This uermitted tne negaunee -hne, whicn aujoins the Maas at tnis
point to start operations on their sine of the American lining Go. pillar.

Bock drifting on the first, second, and fourth levels was consid-
erable but was absolutely necessary. in the case of the first and second
levels the main drifts had caved so badly that it required continual repair-
ing and at the same time they were holding up mining which could be done if
new drifts were provided. This mining nas since been started.

Tne developments abo\e the fourth level were at um elevation of
about 100 feet acove tne main level and were to open tne uessemer ore ueposit
located tnere. This development is still underway.

on tne second tne third xevel concret supports were put in the main
cross cuts near the shaft to act as temporary dams wnicn could be used in case
of a large flow of water as the sump capacity at the mine is small. These
dams can be used to beCK up tne water in the main cross cuts anu on account
oftnierlength have a larger capacity tnan most sumps. The expense for the
construction was smaix, but might prove a great benefit in case tne electric
current was shut off tne pump for afew hours. At tne fourth level tne bottom
of tne incline snafl was useu for a bump, tne electric pump hau consiueratxe

trouole in taking tne water on account of the long suction. when the
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starting compensator burnt out it was decided to maKe a new sump. An open-
ing was cut Viest of the winze and north of the arift near the winze plav.
This had tne same capacity as the bottom of tne inclined snaft ana has worked

very satisfactorily;” trouble having been experienced since that time.

SURFACE
COAL DOCK.
When the coal was placed in the uock in the fall of 1916 it web in
first class condition none of it having become wet in transit. We had ex-

pected to get through the winter without trouble with our uock; however, in

January a fire started and continued throughout February and into march when

it was extinguished. About 24 legs were burnt off together with the braces
and part of one side of tne uock. in May repairs were started whicn were
completed in July, in time to takKe in the coai for tne coming season. on

account of it teing necessary to run the turbine from the midule of the summer
throughout tne fa 11 ana winter as large stocK of coal had to be tuKen as could
be nanuleu. it was necessary not only to fill tne uock uut to tear off the
north side to handle the 1500 to 2000 tout extra.
TOP TRAM.

A year ago 1 mentioned in my report that a new top tram was being
installed which was of the same type as that in use at tne otephenson mine
where a single b" sheave was used in place of a small urive sneave ana idlers.

An accident occureu to our old plant on reoruary 1Jtn uefoie tne new one was

reaay for use. The mine was shut uown until the 15th when one srce of the
new plant was put in commission ana on the LOth, tne second siue. Tne old
plant ran by steam but the new plant is driven by 50 H. P. motors. The

steel for the controller house which was to be erected at the top landing
did not arrive until April so it was necessary for tne controllers to be in-
stalled in the engine room. During the summer these were moved to the new
controller house on the top landing and were in shape to operate wnen the
stocKing started in the fall. "Thre new stocKing system has worKed perfectly

since its installation.
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QLIDSITiA PLriT.

Immediately north of the old cooling tower beyona the a. b. & 1.
tracks a apray ponaensor pond was built late in the fall of laid. it was
put in oommission iIn February and has been in operation since; it is working
nicely.
bUB-bTATI10H

During the early sunnier the switon boards that one time were in the
west enu of the transformer house at the «aas suu station were moved out ana
set up in the becK end of the large engine room. The Deau .uiver transformer
which caused the fire a year ago was moved out in the open and set on con-
crete foundations together with the ligntning arrestors. As this transformer
is air cooled we will probably have no trouule with it in the future.
CRUSHER.

Early in the year it was decided to erect in Hegaunee a crusher to
handle the ishpeming anu aegaunee ores which were to be bhippeu to -harcoal
Furnaces from btocn: piles and mines where there was no crusner installation.
The site selected was just to the aortn of the +£. a. & l. tracich opposite the
iiaas "ine. dork was started in iniarch. The fill few the tracks using made
by the L. b. & I. construction crew. The concrete work for the pocKet ana
crusner installation oeing ouilt by our own force. m Aay tne crusher and
the pan conveyor were exacted ana early in duly tne crusner was put in oper-
ation. Tne ore uumping uirectly from care into a uump pocKet is eievatea
by means of a pan conveyor to a point above the crusner. it passes over a
grizzly, the fines going tnrougn to a Robbins belt conveyor wnich conveys
them up an incline to the loading pocket. The. ores which pass over the
grizzly are fed directly into tne crusher the prouuct passing onto the same
belt as those from the grizzly. This crushed ore is then tarcen up the in-
cline oelt to the loading; pocicet from which it is loaded into raiiroau cars.
The loaaing pocket is located about 200 feet down graae from the dumping-
pocket. The crusner workeu satisfactorily most of tne summer, some trouble
Deing experienced with the scotch ore vxxicn contains some very large lumps

wnich brorce several caps of tne spiaer.- Tne only other serious accident.
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to theequipment was tlt ripping of the ruboer oeit about two weeKs after the
crusher went into operation. This was done by a pinch bar being caught in a
timber; one enu of the uar coming in contact with tne bext. The damage, how-
ever was repaired by means of steel lacings so that the same belt watused
throughout the balance of the season.

As iIn all installations of tnis Kinu a numser of adjustments hau
to be made curing tne year to eaten the arip, etc. a muon larger product
can be handled at a muca smaller cost than at tne aacK&on orusher, wnicn tnis
installation replaced.
PhANTIHG.

iiarly in the year when word was sent broadcast to plant ail avail-
able ground, the Company a&Ked all those that wished garden plots to notify
tne mine office. Host of our employees a;.d a great many towns people asreed
us for planting space; acreas of meaaow Isnu were plowed, 30 of which it
was necessary to disc harrow; 16 acres were given to tne senool children.
The plowing, discing, narrowing as well as tne fencing was none for tne em-
ployees of the Company witnout charge. further tnan tnis the company also
secured seea potatoes wherever possible ana sold them to the employees at
actual cost. The season va6 not a particularly favorable one so the yield
was only average, tne Harvesting season being combined wet anu freezing
weather. However, a great many of the men nave applied for the tame ground
during the coming year.
i gnindit.

in dune a nuilivan drill sharpener was eougnt ana set up in the
blacksmith shop. This iIs an up-to-date sharpener anu is absolutely essential
in the present day blacksmith shop.

COOLIHG Toiffi.

The small cooling tower built two years ago to handle the water for
off the

the Jaciejt/compressor, transforners, etc., was put in operation.

301min HOUUA.

Aarly in June extra men haa to oe employee at tne boiler nouse on

account of lump coal ueing received in place of bxack. xn auuition to tnxs
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the coal was of a poor quality so that at times six extra men were necessary
to iseep up th« steam. in august, when the turbine starteu operating anu all
four boilers were fired as hard as possiule, trouole was experienceu at once
with die arcnes falling uown. This trouble eontinueu throughout the late
sumuer anu fall. it was impossible for tne boiler plant to carry the com-
pressor, hoists, anu turbine; the latter only being auie to carry naif a load,
in December it was decided to set up a new boiler plant consisting of four
Burt boilers. These were brought from tne imperial wine, ree*, of iI“icnigamm*
and a new boiler house erecteu just to tne southeast of the present oric*c
building. They will be ready to start early in uanuary anu will carry tne
compressor and hoists leaving the regular boiler plant to operate the turbine
xt was absolutely necessary to uo this a6 our water power coulu not supply the
current demanded by the mines and, even with this installation , it is doubt-
ful if we can get through the winter without having to shut down some of the

mines for a short periou.



MAAS MiHH OKE ESTIMATE * 3lst, 1917

** DEVELOPED ORE

Above the let level, 7,244 tons,
Between 1st and 2nd levels, 764,818 "
" 2nd ana 3rd - 1,737,029 Ly
Total uevelopea ore , 2,829,091 tons,

PROSPEGTIVE WK,

Between 3rd ana 4tn levels, 1,659.966

Total Developed ana Prospective , 4,369,079 "
ASCIMPTiIGH: 12 cu. ft. equals one ton; 10% ueduction for rocic;

10% deduction for loss in mining.
Area 3ra level, 241,780 sy. ft.,
" 4tn level, *«ortn siae, 16,500 * '

4th * South ™ 133,600
Percentage of Bessemer, 5%
Grading of above estimate as follows:
Bessemer Ore, Trade Hame Tons

developed, Maas Bessemer 126,455

Prospective 92,000

Total, -218,455 "

Hon-Bessemer ore,

Developed Maas Ore 2,402,656

Prospective, 1 24 1,747,966

Total, 4,150,624 *
Total Bessemer ana Hon-Bessemer, 4,369,079 "
EaTiMATtiD AHADFSXS:
nOss by
iron. Phos. oil. Hang. .alun. Dime. Mag. Sul. ignition.Moist.

Jj*aas-Driea 212° 60.05 .100 7.60 -290 2.46 1.05 .560 .011 2.70

Hataral, b3.14 . 068 6.75 .257 2.16 .93 .319 .010 2.39 11.50

Bessemer Dried 212° 60.90 .060 7.12 .270 2.57 .710 .540 .010 2.04
natural . 53.59 <055 6.27 .258 2.09 .625 .299 .008 1.60 12.00
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PRODSCTIOD

Month. Bessemer Maas Total
January 2,576 21,804 24,360
February 1,776 19,300 21,076
March, 1,712 23,204 24,916
April 956 19,044 20,000
May 2,764 21,898 24,662
June 6,168 16,980 25,148
July 4,435 22,121 26,556
august 6,696 2a,369 31,065
September 6,803 20,522 27,325
October 8,460 27,415 35,875
November 7,710 22,311 30,021
December 51900 23,432 29,352
Total, 55,956 264,400 320,356
Transferred from 18,636 to 16,636

Total 37,320 283,036 320,556

AVALYui 50? PHOD JCTiGil=

Production 1917 320,356 tons, Cost per ton, 1.632
& 1916 264,428 K t - 9 255
Increase 55,928 ® 377

During 1917 the Maas worked one eight hour shift for S04 days. The
average number of men employed during the year was 265, who worked a total of
82,bldg- days, as against 253 men in 1916 who worked 72,803"- days, an increase
of 52 men and 9,715"- days.

The average tons per man per aay proauceu for the 68,657 uays worked
undergrounu in 1917 was 4.07 as against 4.84 in 1916 or a aecrease of .17 tons
per man, largely aue to the development work on the fourth level which re-
quires the services of many extra men for a comparatively amail prouuct, as

this product has to be hanulea twice.
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Tiie increased cost Aer ton for labor was caaseu by tne tnree wage
increases, starting with tiie one of December loth, 1*16 and those of May ana
October 1917. Tuis amounted to $63,597.75 equivalent to .75 cents per day,
or .196 per ton. The amount expended for supplies for the year 1917 was
$178,8/28.64 as against $137,784.50 fcr 1916, an increase of $41,044.09. Of
this amount$29,120.92 was due to increased operations (production) and
$11,923.17, (based on cost per ton of supplies for previous year) was directly

due to the increased cost of supplies, this increase amounting to .037 cents

per ton.
OMIhRAL 2X  bd

Ho. 26, insurance, 1917 Amount $12$.66 - cost per ton .000
1916 " 124.32 "™ 000
Decrease .66

Ho. 27, Engineering, lal7 Amount $2686.28 - cost per ton .008
1916 " 1736.33 " " " 007
increase, 947.95 .001

increased operations called more of the

engineer”s time at increaseu pay.

Hou 28, Analysis, 1917 Amount $9841.61 - cost per ton .031
1916 " 7193.52 .027
increase 2646.09 .004

Increased operations and production called

for more determinations and increased labor at
increaseu wages at the mine. The laboratory
having made 10,668 more determinations in 1917;
the increase in Charges for these being ©,1194.34

Ho. 30, personal Injury, 1917 amount $2609.80 - cost per ton .008
1916 ™ 2319.**1 -009
Increase 290.39 .001

There were numuerous minor accidents and
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noe 51, Mine Office,

140.

No. 125, Tracks & Yards,

No. 126, Docks, trestles,
andipockets.

No. 127, Buildings,

MAA8 MINE

two that arew compensation for a long time. Peter
Koski injured April 27th, 1yl7 ie still drawing

compensation.

1917 Amount $1264a.54 - cost per ton .040
1916 " 8517.99 " .052
Increase 4126.00 .008

Of this increase $2500.00 was at the mine
direct and was due to there having been added two
police officers salaries to the amounts charged
to this account, increaseu wages and cost of

supplies* $1800.00 of the increase was Ishpeming

office charges, aauea at tne Central Office.

MAINTENANCE

1917 amount ."277.61 - cost per ton .007
1916 - 1722.72 " .007
Increase 555.09

Increased wages anu supply costs.

191? Amount $1126.46 - cost per ton .003
1916 " 486.22 " .002
Increase 638.24 .001

During the year it oecame necessary to ex-
tend tne rock trestle seven or eight bents, and

on this and repairs to permanent trestle $800.00

was expended.

1917 Amount $1162.10 - cost per ton .004
1916 " 570.05 " .002
Increase, 592.07 .002

A shower bath was installed in the captain®s
room at a cost of $160.00 Repairs to coal dock
exceeded previous year uy $276.00 partly due to

small fites anu partly to dry rot of some of the
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Ho. 128, shop -machinery,

Ho. 129, Boiler plant,

Ho. 130, Hoisting Machy.,

MAAS MIHIS

timoers It became necessary to renew tne greater
part of the water piping in tne ury, anu some $230.

was expendea on this wor«c.

1917 Amount $1316.47 - cost per ton .003
1916 > 207.91 » .001
increase 1306.36 .004

A Sullivan uriil sharpener was installed in
the blacksmith shop at a cost of $1600. to replace
an antiquated machine built ten years ago at tne

general Shops.

1917 Amount $5117.21 - cost per ton .016
1916 - 2318.56 " .009
Increase, 2796.65 .007

In July owing to I8w water in the Carp and
Dead Rivers, the turbine was starteu and loaded
to from 300 to 700 J * As tne water power ue-
creased the turbine ioau was auuea " ana the
four sterling boilers were foreeu to capacity uur-
ing the balance of the year. Previous to the
starting of the turbine, the expenditures for re-
pairs and renewals to plant hau variea from v37.00
to $500.00 per month. (Thereafter the expenai-
tureswere as follows: - July ~455.25; August-
$914.40 - September ~1532.20 - October "2436.69 -

-uovember $2351.61 - December Jjj12i17.66.

1817 Amount $4546.25 - cost per ton .014
1916 " 2407.70 " -009
Increase 2138.65 -005
In May a safety overwind device was installed

on the cage hoist at a cost of $1500.00. A new
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ho. 131,

Mo. 132,
wo. 133,
MAAS MIME

Compressor
and power Brills,

Pumping Machy.,

Top Tram Engine
and Cars,

cross head and some other minor parts for same plant
cost $200.00. There were continued minor monthly
repairs to cage noist ana in a lissor degree to the
Bicip hoist. Increaseu cost of labor ana supplies

aaded to the general increase.

1717 Amount $2080.87 - cost per ton .006
1916 " 1117.87 » -005
Increase 663.00 .001
Due to the aauition of seven nullivan urills

to our equipment at a cobt of $1250.00.

1917 Amount $<il20.59 - cost per ton .007
1916 "™ 451.00 " .002
Increase 1669.39 -005

The 4th level pump stripped tne gear and pinion
and a new set was put on at a cost of $225.00. A
new panel with regulator and instruments were also
added to this set at a cost of $1220.00

The 3rd level centrifugal was thoroughly over-
hauled ana the plunger had several parts renewed

amount altogether to some *<1045.22

1917 Amount $8032.76 - cost per ton .025
1916 " 1075.82 .004
Increase 6956.94 .021
The actual repair charge &o this account were
but *>006.22 or *259.60 less than tne previous year.
The balance of increaseis uue to tne fact that tne
charges to "u & A #312" - electric Tram plaut-
were charged off each month as chargeu over the

mine recaps.

143



No. 134, Skips and akip iyi7 Amount $1086.74 - cost per ton .003
Boaas,
1916 " 1558.82 " .006
decrease 472.08 .003
There were noektré&oruinary repairs to tnis

account for the year.

Bo. 135, Gnaergrounu

Tracks anu Gars, 1917 amount $2417.51 - cost per ton .008
1916 b 1717.76 " .006
Ingrease 699.75 .002

Owing to tne development of the 4th level

it was necessary to uuiia seven or eight cars at
a cost of more tnan uouoie tnat of 19lo, tne
trucks alone having jumpeu from $22.00 to *46.00
each. There was 21 tons of 12$ rail useu in the
various sub levels, and tnis cost us $59.25 a ton
as against $29.57 per ton for previous year, or
an increase of $625.00 in cost of rail alone.

Ho. 156, Electric Tram

Plant, 1917 Amount $11759.62 - cost per ton .037
1916 " 12980.51 " .049
Decrease, 1220.69 .012

The wiring of tne 4tn level was practically
finished in August, cutting down the charges for
tne last feur months to about normal.

MIBIHG EXPEH6E

Ho. 160, Air Pipes,
1917 Amount $6228.60 - cost per ton .019

1916 - 4562 .17 " .017
Increase 1676.35 .002

in aduition to the increaseu cost of labor
and supplies contributing to the total increase
in this uepartment, was the increased use of pipe
and fittings in 1" - K™ - 2" sizes account of

the development work on the 4th level, sub levels,
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ifio. 151, Compressor,

AlAAb MIid.

and main to new ahaft.

1917 Amount $20638.68 - cost per ton ,065
1916 " 11185.12 .042
Increase 9453.56 .023

Air made in 1917-991,999,672 eu. ft. - cost .0367

" = " 1916-887,215,066 " it .0151
Increase 1(14,784,606 ' re .0216
*n increase of 10 arills use (44 in 1917,

34 in 1916) would partly accoi for the increased
amount of air made.

Of the total increase in this account
$9453.56, ap roxiraately $4000.00 was due to the
increased production of air. Higher wages ana
costs maae up the greater part of the balance of
*5453.56. Tne average boiler nouse charge as figured
by the Mechanical .uept. for the Ffirst six months
of tne year averaged v12a<*. 00. The turbine started
up in July and for the following 6 months the ooiler
house charges jumped to an average of $2080.19, or
monthly as follows; - July, $2211.01 - August,
$2329.67 - September, $1940.23 - October $1948.95-
Hovember $2112.00 - December $2039.32.

As there was 506,206,007 cu. ft. of air made in
the Ffirst six montns anu but 485,793,665 in the last
six monihs. The $836.00 auuitionai charge per mo.
to tnis account for tne last six montns was uue part

ly to tne increase in cost of coal of inferior
quality and evidently a too small cnarge of the
boiler house expense to the turuine when it is not

running efficiently due to low load.
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No. 162,
llo. 153,
ho. 154,

AAAS H|AC

Hoisting,

pumping,

ointcing and
onaft repairs,

1917 amount $n06001.06 — cost per ton .096
1916 " 17311.64 .066
Increase 13519.79 -030

lhere was an increased tonnage of 02,262
tonb of which tnere were 66,072 of ore and 6,290
of rocs. Of the $13219.79 increased expenditures
probably $5986.j0 was caused by the increased ton-
nage of 62362 tons. Increased labor and supplies
charges were largely responsible for tne baiance
of $7533.00. boiler nouse charges during tne last
six months of tne year while tne turbine was oper-
ating might have something to uo with it. uf tne
turbine was not getting its just snare. Boiier
house charges to unis account averaged *1419.39 each
month during tne first half of the year, wnile for
the seconu half they ran as follows: - July,
N2032.29 - August, $1797.69 - September, $5018.13-
Octooer, $1708.74 - November, $2926.28 - December,
$2655.51 or an average of 2356.26. ‘ite explanation

is tne same as for compressor.

1917 Amount $10933.77 - cost per ton .059
1916 " 19030.91 " .072
Decrease 97.14 .013
Gals, pumped, 1917 - 293,420,640

" " 1916 359,518,230
Decrease 46,097,590. 2ne decrease
in current charges were $2261.00 which slightly

more than off set tne increase in wages.

1917 Amount ~4479.02 - cost per ton .014
1916 " 601.91 .002

Increase, 3877.11 .012
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Of tnis amount, vot>2.6£ was "‘dhaft Repairs, anu the
uaiance of $66£0.0j wab '"pirating®™. Tne 4th uevel
main urift to line of tmaft wab finished uuring
august and a email raise to reacu the 6ru levei v,aB
started. This raise was finished in Rovember anu
worse started cutting out unuer pontine, getting in
bearing pieces anu siniiug, £6 feot during December
the amount of representing tne oxpenuiture

to tnis account siaeetne small raisewas starteu.

Hock drifting , 1*17 Amount - $£6606.4* - cost per ton, .060
1*16 " 11116.68 " .042
Increase 14467 .61 .068

1*17 1*16 Increase

Feet roc<. 6744 E£71 1*73

Coat xr ft., 6.64 a.6* £.06

increased labor and supply cost account in a
large way for uris increase. The average price
for povuer, for instance, juwpeu from Ib.la in 1*16
to 16.63 in i*170r .0366 per iu. <aiu otner costs in
proportion. Air drill spares doueeling in cost.
There wasmore main level roc«c drifting thib year tnan
lafct mainly on ~th level. The 147b” increased foot-

age accounts for $0700.00

:;0. 166, Breaking Ore, i*17 Amount £i676u7.6u - cost per ton .666
loib " I<-*1i17.1G " .*6j
increase 66660.70 .0*7

The v.as an increased tonnage of 66,*£o tons
anu this vo<lu account for $32776.60 of tne total
increase in expenditure. The balance of £26766.*0
represents the amount uue to incitaseu labor and
supply costs anu added asout 6 cents for ton to the

cost of the prouuct. The cost per ton wab siifntiy

increased jpy”~the fact that tne results underground
IMAE Xiluws



were not up to previous year, 4.67 per man per day
havint been produced in 1917 as against 4.64 in
1916. The shtinAage etope operating in 1916 helped

the product per man per uuy unuergrounu.

Ho. 167, Tramming, 1917 Amount $40494.07 - coat per ton /146
1916 " 47947 .64 -106
increase, 1466a.43 .040

Of the total imcrease approximately 77867 .00
represents the amount it cost to tram the increased
tonnage of 64564 tons. The balance of #4607.64
represents the iucreaseu cost of ltuor anu supplies
for eaectric haulage anu tne id harm t™miners em-
ployeu on sill floor v.o<c tne first eight montn of

the year on tne let, 4na anu atu levels.

io. 166, Filling, 1917 Amount &4196.16 - cost per ton .007
1916 " 974.18 " .004
Increase, 1441.98 .003

Early in the year the old shrinkage stope vas
filled and more roc* was put away in worA u out

places than in 1916.

iio. lou, Timuering, 1917 Amount b5680a.84- cost per ton .177
1916 ” 44484 .96 " «161
Increase 1 4540.66 .016

Some $9900.00 of this amount is attributable
to the iIncrease of 66946 tons in product, anu
this amount at weal as tne mxtree of $4440.00
was mostly uut to increaseu cost of xtuar anu supplier
tnough uuring tie year in auuition to the re”atar
trinser crovu, there were targe expenditures lor re-
timuering anu repairing in the upper subs anu 4nu

anu 6ru main levt-is.

MAAS i/liHE 148



HO. 160, Mining Captain ami
shift Bosses,

Ho. 161, Dry House,

Ho. 162, Top running.

Ho. 165, btocKing Ore

MAA5 MiaH

1917 Amount $9115.42 - CO6t per ton .026

1916 " 649b. 18 bl .025

increase 2616.24 .003
Increase due to increase in wages ana

salaries.

1917 Amount *£925.07 - cost per ton .012

1916 " 4446.23 " .017

Decrease 525.26 -005
Decrease in boiler douse cnarge to tnis

building accounts for tue uecrease.

1917 Amount $5561.21 - cost per ton .017
1916 > 4504 .55 " .017
Increase 1056 .66

Due to increased tonnage handlea and in-
creased cost of laoor ana supplies, though on
the whole there was a great saving uue to the
new electric plant having replaced the ola steam
plant for the greater part of tne year. At
.017 per ton it would have ta-cen $s50.77 of the
*1056.66 to nave hanaieu tne increase of 55926
tons leaving but *105.89 to account for. The
figures below snow the great saving in the use

of electricity over steam.

1916 1917
Boiler House Jslectirc current
Charge charge
van. $107.64 $45.55
Feb. 122.52 44.n0
liar. 147 .51 55.00

1917 Amount $4954.21 - cost per ton .016
1916 - 1662.80 " -006
Increase 5271.51 .010

In addition to the increased cost of labor
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and supplies, additional trestle was neceeBsry

to take care of increased product, and heavy

renewals were needeu of tne old parts, tne ex-

penuiture for new legs, stringers, caps ana plank

amounting to £1116.74 as against ~loo.0J in 1016.

Wo. 171, Ventilation, 1017 Amount ~Obl.27 - cost per ton .003
1016 = 1128.8b .004
Decrease 147 .66 .001

auuitions were mase after the com-

pletion of tne atn xevei rock urift anu tne

raise from the 4th to tne 3ru levels in yl

snaft.

DJalAYb — r.ur,GFfR10AL .

December 20th, 1 hour - no current..

DKLAYS- HOH KLnCTRICAL.

April 3rd, 4 hrs., - skip pit full of rock, cross head on

ath, 2 B
Jay  5tn, 2
July 21st, 3 ®
August Ota,

11tn and 12th,

MAAS MIWW

stopper oroke and skip pit ran full of
rock.

Cleaning skip pit.

cage hoist out of commission.

nhaft pump packing-skip pit full of water.
water in on *tn level-coulan®t noist.

Wo ore noisted from <tn level-water in.
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MAAS

MAAS MIRE

iAVERAGE MIRE ANALYSIS ON OUTPUT FOR YEAR-1917,

GRADE IRON PHOS. SILICA
Maas Bessemer, 61.15 .049 8.36
Maas, 58,90 ,088 9.27

AVERAGE ANALYS S ON STRAIGHT CARGOES FOR YEAR-1917.

Mine Lake Erie
GRADE IRON PHOS. IRON  MOIST.
Maas, 59,19 .088 j 59.41 11,20

ORB STATEMENT - DECEMBER 31ST, 1917.

MAAS TOTAL
BESSEMER  MAa$S TOTAL LAST YEAR

On Hand January 1st, 1917, 21,106 84,357 105,463 109,160

Output for Year, 37,320 283,036 320,356 264,248

Total, 58,426 367,393 425,819 373,408

Shipments, 46,144 272,559 318,703 267,945

Balance on Hand, 12,282 94,834 107,116 105,463
Increase in Butput-21%$ 56,108
Increase in Ore on Hand, 1,653

1917— 1-8 Hr. Shift.

SHIPMENTS FOR YEAR - 1917.

TOTAL
GRADE POCKET STOCKPILE TOTAL LAST YEAR
Maas Bessemer, 28,184 17,960 46,144 898
Maas, 138,896 133,663 272,559 267,047
Total, 167,080 151,623 318,703 267,945
Total last Year, 145,876 122,069 267,945
Increase - 19% 50,758
MINE.
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PRODUCT
General Expense
Maintenance
Mining Expense

Cost of Production
Exploratory

DEPRECIATION.
Briginal Purchase
Plant Account
Equipment
Construction

Total Depreciation
Taxes
Central Office
Miscel laneous
Fire Loss
Sundry Expense

Cost on Stockpile
Loading & Shipping

Total Cost on Cars
No.Days Operating
No.Shifts and Hours
Avg.Daily Product

COST OF PRODUCTION
Labor

Supplies

Total

MAAS MINE.

MAAS MINS.

COMPARATIVE MINING COST FOR YEAR.

19 17.

320,356
.087
.139

1. 305
1.531

, -004

.078
.250
.006
.004
..333
.176

.060

.001
.017
2.125
.019
2.144
303
1-8hr

1057

1.015

.515

1.531

15

19 16.

264,248
.075
-109

1.071
1.255

.040

-250

-006

-080
.192
.051
.001
-009
.013
1.461
.019
1.480
299
1-8hr

884

-804
.451

1.255

r.J
Ym

INCREASE.
56,108

.012
-030
.234

.276

.414

.004

413

-009
.001
-008
.004

.664

.664

173

.212
.064

.276

DECREASE.

.036

.016



PRODUCT
No. Shift8 and Houra

AVERAGE NO. MEN WORKING
Surface
Underground
Total
AVERAGE WAGES PER DAY
Surface
Underground
Total
WAGES PER MO. OF 25 DAYS
Surface
Underground
Total
PRODUCT PER MAN PER DAY
Surface
Underground
Total
LABOR COST PER TON
Surface
Underground
Total

AVG. PRODUCT BRK®"G & TRM®"G
" WAGES CONTRACT MINERS

" " " TRAMMERS
" " - LABOR
TOTAL NO. OF DAYS
Surface
8nderground
Total

AMOUNT FOR LABOR
Surface
Underground

Total

MAAS MINS.

COMPARATIVE WAGES AND PRODUCT.

19 17.

320,356
1-3hr

16,2391
68,557*
84,797*

53,235.51
268,010.08
321,245.59

Proportion Surface to Underground Men:

1917 - 1 to 4.50
1916 - 1 to 4.24
1915 - 1 to 2.5

1914 - 1 to 5.48
1913 - 1 to 5.18
1912 - 1 to 2.88

MAAS MINS.

19 16.

264,243
1-8hr

13,510£
54,586*
68,097*

36,063.22
173,667.22
209,730.44

INCREASE.

56,108

8
46
54

.61-22.8"
.73-23 %

.71-23 L.

15.25
18.25
17.75

.17

-029
.180
.209

.05
-99

-99

2,729
13,971
16,700

17,172.29
94,342.86
111,515.15

DECREASE.



KIND

MAAS MINE.

TIMBER STATEMENT FOR YEAR ENDING DECEMBER 31, 1917.

6" to 3" Timber

f" to 107
10” to 12"
12" to 14~
14" to 16"
Total

Total

7" Lagging
Poles
Total

Total

Product

1917

1916

1917

1916

LINEAL FEET.
63,356
78,550
32,364

13,946

189,216
154,260 ,
LINEAL FEET.
1,244,086

11,662
1,255,748

1,115,615

Feet timber per ton of ore

Feet Lagging

Feet Lagging per foot of Timber

Cost per ton for Timber

Equivalent of stall timber to board measure

Lagging

Poles

Timber, Lagging, Poles

Feet Board Measure per ton of ore

Total cost for Timber,

H
w
]

i

Lagging, Poles

AVG.PRICE
PER FOOT.

.0212

.0415

.0617

.0836

.0413

.0421

PER 100».

.55

.943

.554

.565

1917
1915
1915
1914
1913
1912
1911
1910
1909
1908

AMOUNT
19 17.

1355.08
3261. 24
2027. 40

1166.48

7810.20

6491.88

6842.51
110.00
6952.51

6298.97

320,356,
.5901
3.88
6.57
.0244
.0213
-0003
-0460
356,896
1.11

AMOUNT
19 16.

643. 40
3216.15
1923.36

704. 64

4. 32

6491.88

5879.62
419.35

6298.97

264,248
.584
4.04
6.93
.0245
.0222
-0016
.0484
260,597
-936

14762.71
12790.85
3980.64
7411.35
11905.86
3726.32
0
5770.97
6324.50
4373.23



MAAS MINS.

STATEMENT OF EXPLOSIVES USED FOR BREAKING ORE.

KIND. QUANTITY.
40f Powder 139,200
50F. " 200
60fF * 13,850
80% " Gelatin

Total Powder 153,250
Fuse 418,300
Caps 92,500
Cap Crimpers 32
Tamping Bags 36,700
Connecting Wire 17

Total Fuse, Etc.

Total All Explosives,
Product
Pounds Powder per ton Ore
Cost per ton for Powder

" " Fuse, Caps,Etc.

All Explosives

Avg. Price per Ib. for Powder

MAAS MINE,

AVERAGE MOUNT
PRICES. 19 17.
-1609 22406.16
.2015 40.30
.2420 3352.62
.1683 25799.08
6.054 2539.59
12.89 1192.90
.49 15.69
17.67 64.87
46 7.86
3813.91

29612.99

320,356

.473

-0805

.0119
.0924

16.33

19 16.

AMOUNT 1

17473*89
3111.75
1443.70

397.80

22427.14
2289.64
1238.54

19.31
3.47
6. 37
3562.33

25989.47

264,248

.645
.0849
.0134
-0983

-1315

-L



ATHENS MINE - 1S17

During the year 1917 the Athene shaft was sunk a distance of 263
feet. In addition to tnie three feet extra were sunk unaer the cage compart-
ment. After sinking was finished it was concreted from 2024 to within 12 feet
of the bottom. Casing plank was installed, between the. cage and skip compart-
ments, sets straightened, that had been bent by blasting, counterweight and
pentise removed, also the concrete and small air pipes that were used in con-
nection with concreting the circular shaft.

Plats and pockets were cut at the 1800, 2200, and 2400" levels; in
addition 42 feet below the latter a small drift was driven, through wnich
pump sumps will be cleaned anu at the bottom of the shaft a small plat was cut
to handle the cars for cleaning the sKip pit.

She cutting of tne 1800* plat was not decided on until some time
during the year. As this section of the shaft had been concreted in 1916 the
work of cutting the plat was somewhat slower than it would otherwise have been.
The time required in cutting this plat was .not included in the schedule as
planned. About November first drifting on the 2200 and 2400” levels conmenced,
also the cutting of the pump house on the 2400" level.

During the year preparations were made to get the mine in shape to
handle ore early in thespring of 1918. The mine buildings were erected, stock
pile and timber yards graded, sewer and water and steam pipes installed, trestles
built and railroad traces graded. Before all of this could be completed cold
weather set in but enough has been done so that there will be no delay in hand-
ling ore in case it is reached before.

The work in detail is as follows:

SINKING SHAFT.

On December 31st, 1916 the shaft was 2223 feet deep. In January
1917, k0O feet were sunk. The material was siamo slate with hard quartzite.

The strike to the Northeast and Southwest ana the dip 20° to 50° Northwest.

In February after sinking 66 feet the work was stopped to cut out the 2400*
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plat. The formation at this point was siamo elate with quartzite somewnat
softer than in January. It was expected to start sinking again as soon as
the ship hoist could be put iIn commission. However, the sprocket chains
which operate the indicator and overhoisting aevice had not arrived nor were
they received until about the middle of March. when the engine was then put
in commission one of the bearings of tne fly wheel set which operates in con-
nection with tnis hoist ran not so the engine could not be used until this
trouble was remedied. As the expert sent here by the General electric Co.
could not remedy the trouble at once, on April 8th sinking was started again
by means of the cage hoisti 50 feet were sunk in April and a drift was cut out
to the South of the shaft of the cage compartment for cleaning sumps. On May
10th the shaft was completed, 26*/having been sunk: making a total of 263" for
the year. In audition to this three feet were suns under the cage compartment
as mentioned aoove. The elevation of the esip pit plat below tne collar ia
2487, ana the bottom of the skip pit, 2403.

PLATS.

When sinking stopped February 19th to cut out the 2400 plat it was
thought that the skip hoist would be in shape to continue sinking when this
plat was completed. When it was found there would be considerable delay, it
was decided to put a soiiar in the shaft and cut out the plat at the *.200"
level. This was completed early in April.

in the bottom of the skip compartment are chutes whica catch the
drippings that come down tne shaft, "lhey are loaaed into a car on the plat,
the same a6 cars are loaded from the chutes, on the levels. The loaded car
is then switched back to the cage and taken to the level aoove where it is
dumped into the storage pocket. This arrangement has been used by a number
of the mines of the Company to handle the skip pit drippings and works very
satisfactorily.

A small sump was cut on the 2400* level for a new Aldrich pump,
on the completion of the shaft.

The 1600* plat was not cut until June after the shaft and the 2200

and 2400" plats had been completed.
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CONCRETING*

Last year the shaft had been concreted to a point 2024” below the
collar. The space between thi6 point and the bottom of the shaft was con-
creted between May 19th and uune 2nd a total uistance of S69 feet. This con-
creting consisted of 945 yards averaging 2.56 yards per lineal foot witn an
average thickness of 14™". The rate per shift was 12.72 lineal feet of shaft.
SHAFT INSTALLATIONS.

After the concreting and before tne runners ana skips could be put
in commission certain sets that had been blasted had to oe repaired, the count-
erweight which had been used in one of the skip compartments removea; the bulk-
heaa below tnis counterweight taken out; concrete pipes used in the circular
shaft removea, ana the bottom of the shaft cleanea. Oak runners were then
installed in the skip compartments and 2" pine casing plank was placed be-
tween the cage and 6kips; the iatter were fitted and bolted in place to tne
shaft sets so that they could not become loose and fail in the shaft. Two
electric cables were installed; one in May and the second in September. The

installation of the counterweight pipe started at the bottom of the shaft and

had to be stopuea in September, 950" from surface. The balance of the pipe
not having been received from the manufacturers. This was received late in
tne year.

POCKET EXCAVATIONS. .

When the runners had been installed in the skip compartmenos down
to the I1tiJ0" level the plat was cut. Tne storage and measuring pockets were
cut ao that tne material could be loaded directly into the skips. This work
together with tne buildings of the pockets, installing tne opening ana closing
device on the 1600, 2200 and 2400 levels requireu nearly four months so that
drifting to the ore body and cutting pump houses anu sumps uia not start un-
til November fFirst. The pockets are designea similar to tnose in use at
the Negaunee Mine; three compartments, a center one having about twice the
capacity of the two on the ends. A measuring pocket 1is arrangeu for each

skip. One being fed by either an end or center compartment, the other by the

opposite end compartment of the center one. The pocket opening and closing
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device is made of 2-Jf square iron fingers which are connected to a cross head
by chain#, the cross head being operated by an air cylinder. *He dumping
device at the measuring pockets is a toggle and counterweight arrangement
which urops the bottom of the pocket and dumps the ore on a chute, below wnich
the skip iIs spotted. With an arrangement of this kind a great deal of time
can be saved in loading skips as tne measuring pocket is filled when the skip
is going to surface. It takes only a few second to fill the skip after it

has been spotted.

DRIFTHiKi.

Drifting on the 2200 anu 2*00” levels started ~ovemoer 1st. The
material was hard gompact siamo slate and quartzite. in oruer to make as
rapid progress as possiole a new wuilivan Dfib machines were installed. On

January 1st, 426* had been drifted on the 2200* level, and 4b0" on the 2400*.
Both dyifts had passed out of the slate formation anu had encountered a very
compact find grainea diorite; this material being ab hard as the quartzite.

When drifting started we adopted the regular 6 hour schedule, work-
ing day and night shifts. Better progress could be made if three shifts
were employed but on account of the time lo6t after blasting it was decided
to work only two snifts. We had expected to have the motor haulage as soon
as drifting started. however, the motor generator set had not arrived so
hand tram cars were made and are still in use. f£he mechanical department has
decided to install the motor generator set in tne pump room.

PUMP BOOM.

When drifting started on the levels, work was at once commenced on
cutting out the pump room northeast of the shaft. A drift was driven j'ast
to the euge of the pump nouse and when the pump room has been excavated this
room will average auout SO feet wide, 40 feet long, and 12 feet high. on
the completion of the worth room a similar one will be excavated to the couth.
After which tne sumps will be cut*

At the 2300" Ilevel instead of cutting a plat at the shaft and in-
stalling storage pockets it was decided to handle the ore through raises put
up from the 2400* plat pocket to the 2300*. o raises have been started and

as soon as these reach the 2200" level a drift will start toward the ore body.
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It ie thought by handling the ore from this level in tnis manner, it will
eliminate at least one or two men at the shaft that would oe necessary if the
pocket were there.

NbMBARING jwrd.5.

Fob convenience sake it wa6 decided to number tne levels; the

most being at 1500 from the collar the bottom 2400°. Following has be
adopted.
dollar elevation no. of level Mean sea level
1500 1 -100
1600 2 -200
1700 3 -300
1600 4 -400
1900 5 -500
2000 6 -600
2100 7 -700
2200 8 -800
2300 9 -900
2400 10 -1000

VENTILATION.

When the shaft was completed the ventilating pipe was taken out
of the compartment in which it had beeninstalled for sinking purposes, the
fan set up on the 1800" level and the pipe installed down to the 2400" level-
openings being left at each plat. This is ready for use whenever it is
necessary by simply extending the pipes into the levels.

PUMPS .

On Aprilléth, was received one 4 x 10 Vertical Triplex Plunger Pump
and 1 - 50 ai. P. 600 revolutions per minute, ueneral nlectric C4* motor, pur-
chased from alurich Pump Go. at a cost of 7>2267.00. This was installed on
the 2a00" level on May 14th. It nas a capacity of 100 gallons per minute
against al400 foot head. The water from this pump discharges into a small
sump at the bottom of the circular shaft 1084* below the collar. Here a sim-

ilar pump purchased from the Alurich Go. discharges the water to surface.
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The following permanent equipment for the 2*00* level pump house

has been received.

One too gallon, A400" bean, plunger pump, purchaseu from Prescott
Pump oo., at a cost of £14,000.00; received on November 2btn.

One 4:00 H. P. 014 revolutions per minute motor purchases from ..est-
inghouse mlectric and Manufacturing Company at a cost of £3,300.00; receives
November 29th.

COOT OF oHAFT.

Attached to this report is a detailed statement the '"Cost of dnm-
ing shaft™"; cost per foot sans and roc«c shaft £117.34; roc* shaft £117.73.
Inis statement is actual and contains items wnicn are inducted unuer other
neaainfs tnan dnKin, iIn tne superintendent®s estimate. These items include
temporary surface structures anuequipment, mining captain, anu power uriils.

Jnuer the superintendent"s division was estimated, dinting in doc*

item #4 as follows;

1033.3" circular shaft, £109.00 per foot,
976" rectangular shaft, 103.j0 " ”
430(. " rectangular shaft, e loo.00 " "
2439.b" »«nft 107.40 average estimated

cost per foot.

At tne end of the superintendent"s estimate was auaea 10£ for con-

tingencies. it this were added to the above we would havej-
nstimate, 107.40 per foot,
10% for contingencies, 10.74 ~ 7
Total nupt’s. estimate, 116.14 * ”

Account #4 as shown b the December 3lst, 1917, Opening statement
is as follows;
during in rocA, 2436.3", N,231.376.79
Cost per foot, £103.17
This figure snows tnat tne shaft was actuaxijr sunic for ~4.13 less
than estimated, or vI14.97 less if one 1j% for contixigencies were included in

tne estimate. This saving was made in the face of adverse conditions. Company
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account mining in August, 1915, being $2.55 while in October, 1917, it was
$4.07 per day an increase of 56$. All supplies have increased greatly; pow-
der along advancing about 150$% from 1912 to 1917.

There remains only a slight amount of work to complete the shaft,
the casing off of the ladder from the cage compartment. Tis has oeen pur-
posely postponeu until the discnarge pipe has been installeu.

SURFACE

The skip hoist was tried out January 10th by the mechanical depart-

ment. I have already mentioned under "Shaft" the delays in getting the
and troUble
sprocket and chains®with the fly wheel bearing. This bearing was taken off

and scraped a couple of times, an oil cooling device installed but finally

a new bearing was procured before it ran satisfactorily. The expert from the
General electric Co. spent most of the summer trying to make the adjustment.
ROCK TRESTLE.

During the time the shaft was being sunk the rock was dunrpeu into a
gully to the west of tne mine, the rockusing useu to graue the surface at that
point. It was necessary to handle tne rock from tne top landing when the
skips were installed. Fiers were built in July, anu the trestle was erecteu
in September and October, 496 feet in all. Ab the top tram engine motors
have not been received, it is necessary to operatethe rockcar on the trestle
by means of a puffer with a tail rope, the car going out bygravity anu is
pulled back by the puffer.

STEEL TRnSTLE.

The permanent trestle which extends from the head frame to the ore

trestle is of steel. This trestle, 106" in length, extends over the pocket
tracks, main line, and stock pile loading track. Fiers were placed in July
and the steel erected by the Worden Allen Co. in August. This is to the

East of the head frame and extends over the tracks in a southeasterly direction.
MINE BUILDINGS.

In April a contract was let with Albert Proksch for the mine build-
ings. Work was started 6n April 25th. The contract covered the following
buildings; change and boiler nouse, shops, warenouse, office, laboratory, and

crusher house. All are of the stanuard permanent construction adopted by
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tne Cleveland Cliffs xron oo. of areen Bay iieht Buff oricx. Tne construc-
tion v.orx lasted throughout the summer ana fall* Hie change ana holier nouse,
snop& and warenouse being occupied, uy tne company in hovemoer. On tne first
of December all that remained to be done to complete the buildings wax a
slight amount of plumbing wnicn was uelayeu on account of materials not being
received.

AXIGKNT IMBXR  Taxardi.

A concrete timber tunnel has been provided at the Athens which ex-
tenas under the Railroad traexs on the south sine of the shaft. Tnis turns
ana runs west after crossing the tracxs anu has been constructed wholly of
concrete for 177°d". By means of this tunnel men anu timber can be tc-xen
on one cage without crossing tne loading traces. Tne elevation of tne tunnel
is about 1J or Id feet below the collar. The tracxs extend from tnis con-
crete tunnel westerly to the timber yaru; here the traces are protecteu by a
covering of galvanized iron construction except on the north sine where tnere
is a concrete wail, uoors wixl ue provided on beta the north anu south siues
so that timber anu lagging can be loaned directly on the tracxs. Tnis arrange-
ment is similar to that employeu at tne hegaunee Mine wnicn has been most
satisfactory.

COhCRhTn ROAD Tunxial.

Xn oraer to provide the proper grade for the empty cars aoove tne
poexet to be iovw/ered by gravity It was necessary to maxe a fill best of the
head frame. At the point opposite the shops builuing this fill was about
14 feet. To proviue a roaa to Ann St. through from the mine bailcings oii
the couth siue of this fill it was necessary to construct a roau tunnel. This
was built of concrete, witn an opening Id feet Wiue anu id feet nigh; the top
of the tunnel being aoout Da feet long. Two raixroau tracxs extend over the
top whicn hau to o very heavily reinforced to carry the rolling- loau of an
engine. The wing wails project to protect ootn openings.

URni . il

Considerable grading had to be none at the location of the mine build-

ings, timber yara, office site, coal aoex, anu stoexing ground. Tnis v.as

uelayeu until late in the faxl as the only time that teams coulu be procured



was after the city had finisned its road construction work. most of the
grading has been done except at the stock pile sollar and timber yard wnich
will be completed early in the spring if teams can be secured. She mine
road leading from the shops and warehouse building north past; the office to
Ann at. will also have to be rocked as tne material here is sand and hauling
is extremely heavy. At the stock pile sollar plank was laid covering an area
of 115 x 310 feet. This will give sufficient surface for the expected win-
ter"s stocking.

COAL DOCK.

The coal dock is located immediately «west of the boiler house; the
grading started in uuly, tne timoer was framed in August ana tne cilock COm-
pleted iIn September. coal was received in tne dock in October. It has a
capacity of 1000 tons of coal, but in addition two bents on the approach siae
are provided to hold blacksmith coal.

RalnROAD KHACKS.

She n. S. & 1. Railroad uo. started grading their mine tracks in
oeptemDer ana continued until December. Most of the work was completed by
the end of October except a little to the j*ast of the head frame on the north
side wnere material haa been piled that haa to be removed before the grading
could be "completed. She air line from the receiver to the shaft had to be
removed to a new position farther Eorth so as to escape the railroad track
fill. Most of the material used by the Railroad so. for this grading was ob-
tained from the rock pile immediately South of the head frame. She surfacing
material was gotten immediately best of the mine in a gravel bank.

SEWER, WATER, AMD STEAM LIRAS.

Sewer and water mains were laid during the summer before the Rail-
road ffill started. She city extended a 4" cast iron pipe to the South of
the proposed Railroad tracks and installed two fire nydrants. Sue latteral
sewer from Ann at. trunk line was laid south along the new roauway to accomo-
date the office, laboratory, ana change house. This is an 8" glazed sewer
pipe and was installed by the Company. She surface water is to be handled
through an independent sewer which discharges South of the boiler house in the

gully. She steam line header for heating purposes is a 3" pipe from the
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boiler house covered with sheet asbestos enclosed in a wood water pipe. This
was very carefully laid anu tested so as to prevent possible leaks in the
future.

TRANSFER HUdOE.

The transfer house is located to the south of the main line track
near the head frame. Foundations for this building and engine bed were start-
ed in October and the side walls anu roof w"ere built in November. Cold weather
prevented our putting on the concrete 6ides so that it was closed for the win-
ter with building paper. HY-rib construction is to be used on the walls of
this building.

CRANE.

In October a steel crane was constructeu at tne southeast corner of
the head frame by means of which the top tram stocking cars can be hoisted to
the top lanuing platform from the grouno.

LWELLING HQJSiuS.

The office site selecteu by the Company was on lots,3, 4, and 5
Sterling addition. Before the construction of tnis building couiu start tne
houses located there had to oe moveu to a new site. Three houses and one
barn were moved aasc on Ann at. about 1000 feet to loos be, 57, and 56 ster-
ling Adaition. Tnis was done in wane ana wuly. On account of our inabil-
ity to secure labor the founuations for these cuiluings were not completed
until late in the fall*. For the tame reason the repairs could not be start-
ed until the houses had been lowereu on the founuations. All houses wix*
be occupied by tenants early this year as soon as repairs are Tinished.

SINKING STATEMENT - 1917

Month Concreted Total Concretea sunk Total Sunk
January 15 2041* 120" 2345
February 7 2046 66 2409
March 12 2060 2409
April 6 2066 51 2460
May 569 2435 27 2487
Total, 409 264
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CObT OF bJHKij.iO bHAFT.

TOTAL TO DATE COST PER FT.

band Shaft bi“e"
binicing in band, 2,183.58 50.19
Temporary £urf. btructures & Equipment, 20.52 41
bteel bhaft Frames, 1,306.18 25.86
Concreting b0"6", 1,339.24 26.51
bteel Concrete Forms, 45.50 .90
Compressed Air, 50.00 1.00

Total, 4,945.02 104.87
Circular bhaft 103376"
binicing in Rock, 50,460.44 48.62
Temporary burf. btructures & Equipment, 6,480.04 6.27
bteel bhaft Frames, 13,940.13 13.49
Concreting 1033"6" 22,021.25 21.33
bteel Concrete Forms, 3,263.98 3.15
Compressed Air, 13,041.14 12.61
Pumping, 5,082.96 4.91

Total, 114,289.94 110.58
Rectangular bhaft 1403*
binding in Rock, 73,698.88 52.53
Temporary burf. btructures & Equipment, 8,749.04 6.23
bteel bhaft Frames, 46,138.04 32.88
Concreting 1361° , 21,356.&5 15.61
Lathing, 7,362.12 5.25
Compressed Air, 10,640.90 7.58
Pumping, 4,661.11 3.32

Total, 172,606.74 123.60

Total cost of shaft. 291,841.70

\

Total Depth of shaft, 2487 ft.

dost per foot, 117.34

Coet per foot rocK shaft, 117.7b

Rote the difference in cost per foot of sets, circular ~13.49, rec-

tangular, $38.12. This latter incluaee lathing. The former requiring no
lathing ae concrete was placed behind the steel forms wnich were afterward re-
moved. The great difference in the cost is cue to two reasons; 1st, - The
rectangular sets were placed at 6 foot intervals while the circular sets were
placed at 10 foot intervals. 2nd - The rectangular sets contained a great
deal more steel than the circular and the price was much higher than when the

circular sets were bought.
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DETAIL OF ACCOUNT #4-A " SINKING

Labor.

Mining oaptain,
Miners,

Landers,
Pufferman,
Compressor,
Hoisting,
Blacksmiths,
Teaming”®,

Surface Foreman,
Labor on Drill Macnines,
Dry House,
Muckers,

Total Labor,

Supplies,

Powder, Fuse, and Caps,
Small supplies for Miners,
Air Hose,

Drill Steel,

Pipe & Fittings,
Teaming,

Electric Power,

Machine Repairs,
Hoisting,

Dry House,

Top Landing,

Drill Machines,

Total supplies,
Grand Total,

Total feet sunk,

Average wages.
Underground,

surface,
Total,

ATHENS MINE

CIRCULAR

Total to date.
3,

22,
3,

2,

2,

1,

35,

3,

1,
4,
1,
14,

50,

SHAFT

157.51
154.14
723.10

5b. 77

62.70
592.24
018.11

10.63
252.62
503.10
308.51
054.57

893.00

814.68
838.95
564 .22
641.44
211.20
117.19
62.06
406.48
435.07
458.83
110.33
906.98

567.44

460.44

10337 6"

167

IN ROCK™

Cost per ft

3.06
21.44
3.60
.05
.06
2.51
1.95
.01
.24
.49
-30
1.02

34.73

3.69
.81
.55
.62
.20
211
.06

1.36

4.29
.44
211

1.85

14.09

48.82



mn.iu of account #4-a "sbkihg

nabor

Mining Captain,

Minere,

Landers,

Hoisting,

Blacksmiths,

Surface Foreman,

Labor on Drill Macnines,
Dry House Expense,
Powder Tender,

Total Labor,

Supplies,

Powder, Fuse, and Caps,
Small Supplies,

Air Hose,

Drill Steel,

Pipes & fittings,
Machine Repairs,
Hoisting,

Dry House,

Top Landing,

Drill Machines,
Electric Current for Fan,

Total Supplies,

Grand Total,

Total feet sunk,
Average wages

Underground,

surface,
Total,

ATHhifs MXAc.

RECTANGULAR SHAFT

Total to date

1,550.05
37,081.55
4,983.31
3,406/92
2,208.78
412.86
667.93
716.01
474.13

51,401.54

8,778.99
1,441.61
203.67
695.58
115,78
3,181.22
5,545.69
346.23
525.20
1,407.41
56.26

22,297.34
73,698.88
1403

1916

168

in

rook"

Cost per foot.

1.10
26.43
3.56
2.43
1.58
.30
.40
.51
.34

36.64

6.26
1.03
.15
.49
.08
2.27
3.95
.25
.37
1.00
.04

15.89

52.53

1917-

1o
oune 14



DLTAXL COST OF COHCRHTifiG SHAFT

Circular Shaft, 103376

Labor mixing and pouring,
Cement and other supplies,
Heating Cravel,

Labor moving & setting forms,

Hoisting supplies,
Labor on gravel,
Supplies on gravel,

Total,

Ho. of yds. constructed,
Average thicicuesa,

No. of yus. per ft.,

Ho. of bags cement,

Ho. of bags cement per yaru,
Cost per yard for concrete,
Vertical feet constructed,

Rectangular shaft

Labor mixing and pouring,
Cement and other supplies.
Prop. Boiler house expense.
Heating Gravel,

Gravel Cost,

Total,

no. of yds. constructed,
Average thickness,

Ho. of yds. per ft..

Ho. of bags cement,

Ho. of bags meraent per yu.,
Cost per yd. for concrete,
Vertical feet constructed,

AIISMS  1HL

Total to aate,

1,15b.91
6,669.85

945.92
7,935.58
2,166.43
2,193.04

936.52

22,021.25

2,877
14.8"
2.78

18,570
6.38
Vv7.65
1,033-i-

7,469.36
10,522.04
300.94
245.95
2,818.36

21,356.65

3,810
16"
2.80
21,424
5.62
$5.62
1,551

169

cost per ft.

1.12
6.46

7.69
2.12
2.11

.91

21.33

5.53
7.79
.22
.18
2.09

15.81



DELAYS.

Feb. 8 -2 Lours - Bia.8ti.ng battery broAe,

3 a1 it it -
11-2 - Bell” line in'shaft ftroVe
6-1 " Alr compressor broAe.
Marc.19 - 16 ” Bearings on motor generator set run Lot.
20 - 24 ™ - » " -
21 - 16 * " % « %
Apr. 14 - g " Rope off of faheave on pulley stand.
May. b - S ft Blasted shaft set.
9-2 ft Top tram car off tracA.
July 16-4 ft Chainging skip rope (put on new rope)
Oct. 17-4 It Electric pump caole olasted and cable burnt.
Dec. 11-7 it Hoisting delayed on account of sneaves on

pulley stand.

DELAYS.

Apri 20 - g hour - no current - trouuie at power plant

20 - 4~ T burn out on electric pump caole on surface.
May 10-1 . no current.
June 9 -2 ft ft ft
Aug. 17 - k I ft I
Dec. 6 -8 It Jio, to stop worK to conserve electric current,

acct* water uein# in at Stephenson.

8 - W ft tt n rt ft it it it tt

Alxixv.0 MILE 170



ATHENS MINE

ORE STATBCSNT AND SHIPMENTS FOR YEAR-1917.

ATHENS
On hand Jany. 1st, 1917, 530
Output for Year, 0
Shipments, 0
Balance on Hand, 530

This ore encountered in shaft during 1916.

ATHENS MINE



LOJTH JAGMdux* AMD CRUaxinR - 1917

Work started at tnis pit overhauling cars, air pipes, etc., on
april 23ru. as nothing haa been done in the year 19lo, consiuerable re-
pairing was necessary. Tne announcement was maue that mining would, start
as soon as men could be secureu. Loading ore started on May 4th and con-
tinued throughout the season until November 10th. A prouuct of a7,336
tons was mined. Luring the months of May ana June practically ail of the
worse was on tne i%ast side of tne Kailroau tracK wnicn runs enrougn the pit;
seven breasts were worsted but the product of tne two most northerly was so
poor tnat tnese two haa to oe abanuoned. On the west siue tne face of the
ore wee high - in places nearly 100 feet - and it was too dangerous to
start worK in that area until the frost was tnoroughly out of the ground,
as slabs fell off ana it was impossible to trim the face. One contract
started on this Jest side in June aiu others in July. The product im-
provea in quality from that time. Throughout the setson tnere was a scarcity
of men, which was an unusual condition at this opexi pit as iIn previous years
men could be secured here when tnere was a general snortage at tne unuer-
grounu mines. Tnese siiicious ores were in demand anu we coulu have sold
a greater tonnage if it coulu have been mineu.

Mining operations in this open pit have Dnen conuucted for a great
many years. The formation is very much broken ana contains seams of lean
material. It has oeen the ilaoit to tnrow this roeK in pries in the uottom
of tne pit as mining auvanceu; as a consequence tne wnoie bottom of tne pit
is covereu witn great piles containing thousanus of tons of this lean ore
ana roext whicn is unmerchantiole. i have statea auove the breasts on tne
Lortn ran into such lean ore that they hau to oe abanuoned. in audition to
this there was consiuerable ovex-ouruen encountereu wnich hau been uumpeu
from open pits anu eaxly mining worK. Thi6é had to be removeu to get at
tne mercnantible ore. At the end of the season on the Mast siue operations

had extended nearly to the Lucy line; to tne Louth, we were cut off by uiAes;

bOLTH JACKSOL ALL URJOHVB 11>



in the Southwest end some good material was found but the tonnage here
limited on account of dikes also. As there is still a large demand for
this ore it became necessary to start exploring to uevelope the tonnage to
be mined the next few years. This was done by means of churn and diamond
drills which I will treat under tne head of explorations.
EXPLORATIONS.

A churn drill was brought into the pit in June, the bottom of the
pit tested thoroughly for a vertical distance of between SO and 60 feet.
On the nast sj.de of the pit, that is, northeast of the loading track, sixteen
holes were drilled. In all but four of these ore of the couth backson
guarantee was founu. on the southwest side eight churn drill holes were
put down. In these only two founu merchantible ore. The tonnage found
from tnis uriiiing was 70,000 tons. after completing tne churn drilling
in the pit this drill was moved to the couth of the pit on section 12 where
holes 9 anu 10 were urilleu. botn of tnese were 12b" in ueptn anu al-
tnough they were within 23 feet of tne face of tne pit no merchantible ore
was found. Two churn drill holes were then drilleda little to tne coutn-
east on the Lucy property. These were stopped at adepth of 130" but
neither found merchantible ore; the manganese, hov/ever, averaging slightly
better than 4%. Years ago at the worth end of the pit some mining was
done in a seam of manganese ore called the "The Manganese Pit". It was
deciuea to test this area with the cnurn drill. dp to wecemoer 31st,
holes 97 to 104 were drilledin tnis area. Tnis is located about 200 feet
due West of the crusnei building. The material founu in practically all
of tne holes nas been of raercnantiule grade. The ore developed here Dec-
ember List is b0,000 tons bat explorations in this territory will ue con-
tinued. This is covereu with an averaged of a* sanu anu o" loose roc*
which was dumped there in former years.

In audition to the churn drill, a diamond drill was employed for
exploratory purposes. uole 93 was located in tne cQUth foot wail of the

pit about 100" West of the loading track. It was a flat nole, dip -3°, anu
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was drilled in a “southerly uirection; the Ffirst 4P feetwere goou, tne balance
of tne hole contained lean material; it was stolen at 170’ in caving ground.

Hole #96, 2c0" to tne wortnvest of 95 wet also a flat noie urilied
to tne south. Inis stoppeu at 110" wnen it encountered old worKings, tne
material througnout the wnole lengtn of this was merchantidle.

Hole #6, section lid, was located near tne end of the loading tracic
against the south wall of the pit. This is about 200" to the ooutheest of
hole 95. The material encountered was lean.

The last hole drilled was in the nucy pit in the north face. This
was #100, section 6, a7-27, a Fflat hole at a dip of -5° anu urilled auout
worth 26° nast; 100" were drilled most of the material oeing mercnantible.
MiilHOL OF MIH1HO.

The explorations conuucteu tnis Bummer snow that tne present method
of open pit mining will soon nave to discontinued on account of tne oreasts
running out. This means tnat some other methou wirl have to be auopteu.

Two metnods nave occured to me, one is placing a steam snovel iIn the bottom
of the pit, the other is by milling.

The steam shovel proposition, if it coulu oe wor«cea Out, would
prooaoly be the cxieaper method. However, 1 am afraid tnat tne snovel mig-nt
encounter lean streaKs which would oring the proauct oeiow tnettuanantee,
which would get us into serious trouble. Another obstacle in the way of the
steam shovel metnod is the quantity of lean material that has seen left in
tne pit and the possibilities of running into more refuse in the wordings
that were conducted underground which were afterwards filled from surface.

If enough breasts stopes of good quality ore could be maintained it is possible
that we might oe able to "sweeten" the steam snovel product to such a degree

as to mate it merchantible, nowever, it wouxu be impractical to ta*e out

more than one cut in deptu if loaded directly into railroad ctrs on account

of railroad operating condition. Further cuts wouiu require an expensive
approach and heavy grades.

ny milling metnod a mixture from several different mills might

give a merchantible grade even if oife mill should happen to run lean. It

BOJIH JACHKA g WFUHG m



happens too tnat the pit lends itself aumiraoly to tnis scneme without any
great expense. Jfoeral years ago a arainage tunnel was eonstrueteu whicn
runs from unuer the pit aorta beneath the County roau anu uiacharges into
the open field. lIhe shaft located in front of the crusher extends to tnis
arainage tunnel; the elevation of tne snaft plat at tnis tunnel is 1361.4 ft.
wnile the top of the ore where most of tne urilling was uone averageu between
1466" anu l4t>a". Ihis means that if a urift were uriven from the shaft un-
der the pit most of tne ore founa by the churn uriii coulu oe mineu. The
ore bouy to tne »est of tne cnusiier would give practically tne same amount
of ore vertically. After tne main i-rifts were driven, raises put througn
to surface anu stripping completed, 1 uo not tnini the cost of mining by
milling would be a great deal in excess of the present cost. it Is my 1iaea
to start exploratory worK by means of drifts in the direction of these ore
bouies early in the spring. in anticipation of this, a couple of sets
were put in tne bottom of the shaft, and the skip pit sumc a uistance of
b or 6 feet so that ore can be dumped uirectly into tne ssips from tne tram
cars. ihe tunnel timbering was repaireu so thatwork unuergrounu can start
as soon as the pit is Ofjeneu for the summer.

ihe ore noisteu from the urifts will be dumped at tne top of tne
Crusner® ouiluing anu can be crusnea uirectly or loadeu into cars and sent
to the Aaas crusher,
i&w SInAivi dHOVAL IHACK.

Inroughout the whole summer we were hanuicappeu conbiuerasiy on
account of iacx: of trackK room in the pit. ~ost of tue wurk in the "ast
end was near uhe section corner anu aujoined the open pit of tne jjucy Aine.
lhe tram to the prebent tracit was long. it was seen tnat if another loau-
ing tracK coulu be proviueu whicn would lead into tneuucy pit that the
tramming distance would be shortened greatly and two traces could ue used
in the pit instead of one. One December 1st a steam shovel was taken to
the backson pit and a new cut was started on the Northeast side of the
present one, the idea being to make a cut through the pit as deep as possible

with the steam shovel wasting the dirt on either siue. Inis necessitated
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a cut of approximately 25 feet in width. They were able to maintain this width
and carry the breast from seven to nine feet high. Horinxontal holes were
drilled in the breast, these holes being made as deep as possible to drill
them. enough powder was put in the holes to sha»ce the ground thoroughly after
which it was excavated by the steam shovel. An average of about two cuts
were mace per day - some uays tne breast of tne cut advancing 20 to 25 feet.
This work continued until the shovel reacneu a point where it couiu not waste
the material on either siue so this wiork had to be abandoned. This was on
January ath. There is still about 120 feet of cut to oe maue before the
track can be laiu into the ~.ucy pit. This can be taken by means of a breast
stope this summer. The ore excavateu by the snovel in places lookeu very
goou and x hope a few cars can be ioaaea by means of the steam snuvel curing
the coming season to see how the product will run. if it is satisfactory a
considerable quantity can be taken by this means.

STRIPPING.

Immediately after work of loading the ore stopped in tne pit, the
men were transferred to stripping. This was conducted in three places,
Horth of the nucy pit, near the southeast corner of the couth Jackson pit,
near the section corner—12 ~ #nd the Southwest edge of the pit over the ver-
tical face.

To the north of the nucy pie an area about 50* wide was cleaned.

At the section corner, the quantity to be removeu v;as considerable,

xn order to reacn tnis a bridge had to be built over some of the nucy pit

workings. The material at tnis section corner was principally sane tuat nad
accumulated there by stripping conducted for years. Wwork had to be auanaoned
there in January without being completed. This is unfortunate as it is

dangerous to strip in that partieuxar location in the summer wnere the face
is vertical and liable to slab off.

At the Southwest end stripping was done along the eage of tne ver-
tical wail to prevent its mixing with the ore that will ue taken from there
during the coming season.

JACKSOi i CRUoHjR.

Overhauling of the crusher was started on the 10th of ~pril. Crush-

SOUTH JACKSOU AND CRJSKSR



ing started on the day shift of the itith, a night bhift crew was put on the
20th. a great ueai of trouble was had on account of frozen ana sticxy ore,
most of the ore receivea was from stocK pile loading. J-t was necessary to
start tne boilers to get steam to thaw oat tne cars. Trouble witn tne frozen
and sticky ore continued through most of the month of «ay wnen conaicions
improved. The crusher operated on a day ana night shift until uuly 15th
when one of the crews was taken to start operating the new Maas crusher, fhe
Jackson was operated for the next two days by a day shift only and on the 17th
the crushing was stopped. A crew- started cleaning up around the buildings
and crusher but it was necessary to operate here again on the 24th ana 25th

of July on account of an acciuent to the rubber conveying celt at tne Maas
Crusher. From tnat time to the ena of the season tnis crusher was idle,

however, it is in condition to operate at any time it may se necessary.

bOJTH JACXSOH AIfl) CRUNHER



SOUTH JACKSON MIMS

ATBBAFIK MINE ANALYSIS ON OUTPUT FOR THE YEAR - 1917.

GRADE IRON  PHOS. SILICA MANG.

South Jackson, 36,98.055 __ 37,91 2,68

AVERAGE ANALYSIS OH STRAIGHT CARGOES FOR THE YEAR-1917.

Mine Lake Erie
GRADE IRON FHOS. SIL. MANG . IRON MANG. MOIST.
South Jackson, 36.95 ,055 38.03 2.65 38,23 2.79 7,44

CRB STATEMENT AND SHIPMENTS FOR YEAR-1917.

SOUTH JACKSON

Output for Year, 47,836
Shipments, 47,836
Balance on Hand, 0

Mine operated 1-10 Hr, Shift April 27th to November 10th

Mine 1idle in 1916,

SOUTH JACKSON MINE



PRODUCT
General Expense
Maintenance
Mining Expense

Cost of Production
Exploratory

DEPRECIATION.
Original Purchase
Equipment

Total Depreciation
Taxes
Central Office
Sundry Expense

COST ON STOCKPILE
Loading 4 Shipping

Total Cost on Cars

No.Days Operating
No.Shifts and Hours
Avg.Daily Product

COST OF PRODUCTION
Labor
Supplies

Total

Idle 1916; 1915 used for

SOUTH JACKSON MINE.

SOUTH JACKSON MINE,

19 17. 19 15.
47,836 56,026
.027 .020
0 .010
.538 -363
. 565 .393
.121
-803 .200
.006
.803 .206
.038 .029
.031 .018
.005 .Qgg
1.563 .711
.114
1.677 .711
158 112
1-10hr 1-10
303 500
.461 .270
.104 .123
-565 -393

comparison.

COMPARATIVE MIKING COST FOR YEAR.

INCREASE.

.007

.175

172

-121

.603

.597

-009

.013

.852

.114

-966

DECREASE.

8,190

.0)10

.006

-060



SOUTH JACKSON MINE

COMPARATIVE WAGES AND PRODUCT.

19 17. 19 16. INCREASE. DECREASE.
PRODUCT 47,836 56,026 8,190
No.Shifts and Hours 1-10hr 1-10hr
AVERAGE NUMBER MEN WORKING
Surface 4 7 m 3
Underground 22 35 13
Total 26 42 16
AVERAGE WAGES PER DAY
Surface 3.36 2.08 1. 78-85/.
Underground 3.24 2.14 1.10-51/
Total 3.34 2.14 1.20-56/
WAGES PER MONTH OF 25 DAYS
Surface 96. 50 52.00 44.50
Underground 81.00 53. 50 27. 50
Total 83. 50 53. 50 30.00
PRODUCT PER MAN PER DAY
Surface 36.71 75.84 39.13
Underground 7.61 9.12 1.51
Total 6-30 8.14 1.84
LABOR COST PER TOM
Surface -105 .027 .078
Underground .425 .235 -190
Total .530 -262 .268
TOTAL NUMBER OF DAYS
Surface 1,303 738j 564*
Underground 6,266-g 6,145" 1214~
Total 7,569£ 6,884 685]
AMOUNT FOR LABOR
Surface 5,032.24 1,534.44 3,497.80
Underground ~20,308.00 13,164.65 7,144.15
Total 25,341.04 14,699*09 10,641. 95

Proportion Surface to Underground Men:

1917 - 1 to 6.5
1915 - 1 to 5.
1914 - 1 to 13.

Idle 1916; 1915 used for Comparison.

SOUTH JACKSON MINE



UORTH JAGKoOii - 1j17

paring tne year nothing was uone at tne north Jacieon except
tne tearing uown of tne ouu engine hoabe opposite Cyr street. This vat. a
uelapiuateu structure. Tne material in tne uuixuing v.as soxu to a Finn
bo that tne dismantling cost nothing to tne Gompany.

on august <th a portion of the otate constabulary which nau
been located at Bessemer moveu to iiegaonee on account of threateneu labor
trouble from tne 1i. The iiorth Jac<cson office was fitteu up as a
barracKs. It will accomoaate 50 men veiy comfortably. Tne large Jac.-cson

barn v.as repaireu anu is now used by the Constabulary as a staole.

NnCRTH onowOn wr _



LUCY MILL - 1917

The worKings of tne south Jackson pit broke into the Lucy open
pit northwest of the 6haft daring the latter part of the season. During
the coining year it is hoped to conduct open pit mining along the Lorth and
South walls of this pit. At the former place a flat diamond drill hole
#100, section 6, was arilled to the Lortn a distance of 100" to test tne
material. Here ore running aoout the South Jackson guarantee was found.

To the South of the open pit two churn drill holes were drilled, #9 ana 10,
section 7. Although these were located within a few feet of the south

edge of the old open pit workings, non-merchantible ore was found. Between
tne churn drill holes and the main open pit there are seams that appeared

to have ore of a merenantiule grade. These will be tested during tne
coming year.

During the summer the Mechanical Department dismantled tne ma-
chinery tnat remained at tne .uucy tnat could be used at other places. There
6tili remains consiuerable quantity of old pipe anu the like; as this is
being stolen, on account of the high price for scrap iron, all loose material

«
should be salvaged by the Company this coming year.

LUCY MILL 182



MOREIS-LLOYD MINE

GENERAL

Operations at this mine were carried on as vigorously as
labor conditions would permit during the entire year. We have been
short of men during the entire time, which materially interfered with
our total production. We, however, show the largest tons per man this
year than that for any other year in the history of the district.

No new work was undertaken on surface during the year, and
operations here were confined to the caring for and shipping the pro-
duct of the mine, and other regular surface work. Owing to the short-
age of men the streets at the new houses were not graded during the
year .

Our costs for the year will average about 12$ over last year,
due to increases in wages and material.

Hoisting on day shift only has been under way at the Morris
Mine, with the exception of a little rock from the shaft sinking, which
could not be conveniently handled on day shift, and this was hoisted at
odd times on the night shift.

In May month the work of putting the Morris shaft down to the
6th or 1200 ft. level was started. A raise was driven from this 6th
level up to and holed into the present bottom of the shaft below the
4th level. The shaft was then stripped down and timbered, and at the
end of the year had reached a point 15 ft. above the 6th level. A pump
house must now be cut and pumps moved to the new location before the

shaft work can be completed.

MORRIS-LLOYD MINE.
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MORRI3-LLOYD MIKE

LA-BOB.

We started the year with 289 men employed, and kept losing men
every month, and olose the year with but 217 men as shown by our Labor
Statement.

It is difficult to keep men in these outlying districts when the
demand for labor becomes as heavy as it is right now. We have also had
six of our men drafted and taken into the army. In addition to the draft,
we have lost a number of our men to the Canadian troops. We have also lost
some of our best workers during the last two months due to their having
been prosecuted for selling liquor in the location.

The following statement shows the number of men employed during

the past four years, viz:

MSN EMPLOYED.

SURFACE. UNDERGROUND . TOTAL.

1914 1915 1916 1917 19141 1915 1916 1917 1914 1915 1916 1917
JAN. 50 48 64 49 215 203 242 240 265 251 306 289
FEB* 43 49 59 47 197 200 245 230 240 249 304 277
MAB. 44 53 62 51 222 214 253 230 266 267 315 281
APB. 42 47 62 46 195 188 247 229 237 235 309 275
MAT. 48 50 61 44 207 216 240 220 255 266 301 264
JUN. 46 54 60 44 213 201 237 216 259 255 297 260
JUL. 44 54 65 43 190 194 232 207 234 248 297 250
AUG. 42 63 61 42 189 197 225 187 231 260 286 229
SEP. 45 56 59 46 197 210 210 177 242 266 269 223
OCT. 46 58 55 45 203 206 219 181 249 264 274 226
NOV. 38 57 53 48 172 217 216 174 210 274 269 217
DEC. 43 57 48 41 186 234 222 176 229 291 270 217
AVG. 44 54 59 45 199 207 232 206 243 261 291 251

It will be noted we show a distinct reduction in the number
of men employed on surface as compared with previous years in spite of
the fact that we have added two police officers during the year 1917.
This saving is due largely to the changed methods of handling our top

landings, etc.,etc.

MORRIS-LLOYD MINE.
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MORRIS-LLOYD MINE.

LIBOR.
(CONTD)

Our labor coats per ton are higher in spite of our increased
tons per man, due to the large increases in wages. Two increases of 10$
each were made on May 1st and October 1st, 1917. The average iInorease
over last year is 23-7/8%, and the average over the year 1915 is 41.18%.

The labor costs per ton for the past four years are as follows,

VIZ:

COST PER TOR FOR LABOR.

SURFa.CE. UNDERGROUND . TOTAL.

1914 1915 1916 1917 11914 1915 1916 1917 1914 1915 1916 ~ 1917
JAR. .167 .205 .228 .180 .868 1.027 1.043 .946 1.035 1.232 1.271 1.126
FEB. .159 .211 .219 .178 .868 1.003 1.072 .888 1.027 1.214 1.291 1.066
MAR. .157 .175 .175 .172 .957 .844 .831 .853 1.114 1.019 1.006 1.026
APR. .172 .181 .189 .172 .971 878 .836 .876 1.143 1.059 1.025 1.048
MAY. .159 .160 .180 .159 .872 .856 .757 .897 1.032 1.016 .937 1.056
JUN. .159 .169 .161 .176 .842 .755 .702 .960 1.001 .924 .863 1.136
JuL. .224 _151 .180 .166 1.183 .673 .722 .907 1.417 .824 .902 1.073
AUG. .188 .20 .161 .170 .927 .753 .671 .851 1.125 .953 .832 1.021
SEP. .202 .162 .182 .198 .996 .746 .700 .869 1.199 .909 .882 1.067
OCT. .168 .164 .174 .229 891 .74 .735 .954 1.059 .904 909 1.183
HOY. .195 .162 .187 .232 .878 .772 .798 .977 1.038 .935 .985 1.209
DEC. .167 .172 .172 .254 .872 .853 .840 1.077 1.040 1.026 1.013 1.331

AVG. .172 .174 .184 .186 .92 811 .809 .908 1.092 985 .993 1.094

Our labor costs per ton show an increase of approximately 12$%
over last year.
The following statement shows the average wages monthly, and for
the paat four years, viz:
SURFACE UNDERGROUND TOTAL.
1914 1915 1916 1917 1914 1915 1916 1917 1914 1915 1916 1917

JAN. 2.47 2.25 2.48 3.19 2.97 2.65 2.99 3.51 2.88 2.57 2.89 3.45
FEB. 2.44 2.23 2.69 2.96 2.26 2.61 3.15 3.52 2.86 2.53 3.06 3.46

MAR. 2.43 2.23 2.70 3.16 2.95 2.66 3.12 3.53 2.87 2.57 3.03 3.47
APR. 2.40 2.22 2.74 3.10 2.92 2.70 3.05 3.53 2.83 2.61 2.98 3.44
MAY. 2.31 2.23 2.91 3.40 2.92 2.63 3.16 3.88 2.81 2.64 3.12 3.80
JUN. 2.49 2.28 2.91 3.42 2.88 2.74 3.20 3.90 2.81 2.65 3.12 3.81
JUL. 2.47 2.20 2.90 3.39 2.89 2.69 3.17 3.98 2.81 2.58 3.09 3.87
AUG. 2.48 2.51 2.89 3.43 2.81 2.98 3.18 4.05 2.75 2.87 3.11 3.93
SEP. 2.51 2.46 2.88 3.44 2.63 3.03 3.17 4.16 2.76 2.91 3.12 4.00
OCT. 2.21 2.38 2.91 3.86 2.68 3.03 3.19 4.42 2.55 2.89 3.14 4.29
HOV. 2.21 2.47 2.91 3.83 2.68 3.07 3.23 4.37 2.60 2.94 3.16 4.28
DEC. 2.22 2.45 3.04 3.83 2.70 2.97 3.37 4.34 2.61 2.87 3.31 4.25
AVG. 2.39 2.33 £+S3 3.44 2.85 2.83 3.17 3.93 2.77 2.72 3.10 3.84
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