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north deposit. Thence forward the north deposit ore will go to No. 4 shaft.
No. 3, south deposit, is sunk to the twelfth level, and drifted, each way from
the shaft, 35 feet; the ore is 30 feet wide. In No. 4, north deposit, the ore is
30 feet wide west of the shaft, and east the stope is 85 feet wide, in the
eleventh level.

The winze is sunk to the twelfth, and all is in readiness to open there,
760 feet below the surface.

One of the best stopes is in No. 5, between the eighth and ninth levels.
The ore at 70 feet west of shaft is 36 feet wide, a great improvement over
what it was above. The shaft is sunk to the tenth level and they are open-
ing out.

In the eighth level, on arise east of the shaft, they are boring with a dia-
mond drill, nearly vertically down, and were in ore; had already 40 feet of
it, and still in ore. This is something new, probably a new lense, as it is
east of any ore heretofore found in this shaft. They will go down into the
ninth level and bore in horizontally to further prove this new find, which
seems likely to be of importance. ~The mine has always been prolific in
lenses, chimneys or pockets of ore. They are likely to be found at any time.
The ore lengthens west in No. 5. In the eighth level it reached 150 feet west
of the shaft, and was 20 feet wide. In the ninth they are now in 70 feet and
the ore is 36 feet wide, and they are confident it will extend west a greater
distance than it did above; and so on keep increasing in length in the tenth,
etc., owing to the westerly pitch of the lense. Some further testimony is
had to verify this conclusion from diamond drill borings.

The werk of sinking a new shaft has just been undertaken, located 450
feet west of No. 5, being half way between it and No. 7. They are also sink-
ing No. 7, which was 160 feet deep. The purpose is to strike a deposit of
ore, which was found by diamond drill some years ago by two borings.

No. 6 will strike ore at 200 feet down ; there are 15 feet of it as found by
drill; also at a greater depth will be found the lense of ore that lies under
No. 7, which is estimated as a body at least 20 feet wide.

Two-thirds of the ore taken from the mine is first-class—100,000 tons.
They make three grades. The third grade is a 6394 ore; the second a 659
ore, and the first is 68%¢ to 709¢.  In phosphorus .0409f, and silica 1.509;
In quality of ore it is the leading mine in the State—hard ore mine. The
ore is about one-half magnetic and half specular slate; it isall bessemer. The
walls are good and being so steep require less support than if they were flat-
ter. It isan easy mine to work; dangerous places, passage ways into which
there is a liability of the men falling, are provided with railing, and, appar-
ently, the safety of the men is carefully looked after.

The company employs about 500 men, and it is stated that the miners
earn $2.00 to $2.50 per day on their contracts. The management is esteemed
as being liberal with the men it employs# Mr. A. Kidder has been agent of’
the mine for many years, he has made himself familiar with the geological
features of the mine, as well as with all other matters that concern it. The
other local officers are John Simpson, Mining Captain; W. Field, Assistant,
Superintendent, Champion, Mich,

The mine has produced as follows:
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THE HUMBOLDT MINE

has not improved any in the past few years, on the contrary the line of its
fortunes tends in the opposite direction. The Humboldt property has a
pretty long stretch of ore formation, and a good many openings have been
made at different points, but none of these have been in large deposits of ore.
The best deposit is the one which the company is still working, which is
reached by two shafts, Nos. 2 and 3.

At the time of my previous visit to the mine—two years ago—this pit was

about 300 feet long. The shafts were at the bottom 280 feet deep, dipping
northwest. Now the shafts are 350 feet down and the ore between them ig

practically exhausted. North of No. 3, 90 feet, a crossing cuts off the ore;

this bar has been recently bored through and a body of black magnetic ore

found beyond. They have opened into it and are hoisting it to the surface.

Analysis shows it to be good in iron but high in phosphorus. The body is

14 feet wide. 'They are sinking a winze in it. This is the most encouraging

thing in the mine now, as it may prove of considerable value.

The main ore lense lay in a bend, possibly the good ore will dip to the
northwest, under the conglomerate.

At present they have only one stope of ore in the mine, which is southwest
of No. 2, and is 14 feet wide. They have cut through a narrow part of the
vein to reach it, and thus get rock mixed with the ore, but when hoisted the
ore is carefully sorted ; all poor ore and rock is picked out.

Thus they will have this new body to the north of No. 3 and the stope
southwest of No. 2 for the future product. To reach this ore they are pre-
paring to sink No. 1, and will fit it up and so abandon No. 2. The new de-
posit, if it turns out to be of sufficient value, will be reached by No. 3 shaft;
they will change its direction so as to take it down into this ore. The length
of the ore to the south and southwest of No. 2 is 190 feet, with an
average width of 12 feet.  No. 1 shaft will come down in the middle of this
lense. The ore is more free of rock ; it all has to be picked over carefully,
There are now (Nov.) at the mine in stock about 14,000 tons of ore; it is very
good second class, averaging about 6094 in iron.  No. 3 pit having become

exhausted of ore the mine has reached pretty contracted dimensions. Unless
there is an improvement the mine is not likely to be worked very long; it
cannot be profitable as it is. There should be an improvement both in the
mine and in the market. The ore is mainly, after being ready for market,
first-class non bessemer, hard specular slate, with a mixture of magnetic,
The second class is designated as Franklin—martite and slate.

The ore should dip to the northwest under the conglomerate.

It would seem that the ore formation should lie between the ridge on the
east and south side and the conglomerate, which forms the opposite ridges
on the northwest, and under which the formation dips. There is a valley
between the mine and the conglomerate that has not yet been explored. The

local management remains unchanged. J. B. Maas, Agent; Ed. Maas, Su-
perintendent, Humboldt, Mich.

The mine has produced as follows:
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Don M. Dickinson, President, Detroit, Mich
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overlies the magnetic. The former is friable, made up of glistening scales.
The product is about equally divided between the magnetic and slate. They
are sinking below the twelfth and apparently the pit is likely to afford as
much ore the coming season ag it did the last one.

The collar of the shaft is 75 feet above the bay, as is also that of the Pas-
coe shaft which is the next one east, and which is also of the same depth.
There are three lenses of ore in this pit, two of them slate ore and onte mag-
netic. They are parallel and are placed edgewise in the same manner. The
shaft is sunk to the thirteenth level, which is just opening out, though there
is a half year’s stoping in the upper levels yet. The policy of course is to
keep the mine well opened ahead of the stoping. The average angle of the
shaft is 38°to the north, being very much flattened, since at the top it
is 50°,

The shaft is in the middle lense; they are separated by banded jasper.
These lenses furnish a small amount of second class ore against the walls.
The body of the ore is first-class. The levels in the east vein are 50'x12, in
the middle one 10'x30, and the west one about the same. It don’t look
very promising, and is thought not to be improving, at least. There are ore
pockets for each shaft. Each pit is worked on separate contracts. The ore
is mined by the ton, putinto the tram car. Usually the contract includes
8 men. The men take the contract to do the sinking and drifting, break
the ore, etc., for the year; leaving the pit in same condition at end of year
as it was at beginning. It is so much per ton for breaking the ore; so much

per foot for shaft; so much per foot for winze, ete. The contractors pay the
fillers and the company hoists the ore and charges the men with the sup-

plies. :
The Morgan and Pascoe shafts are single skip. The latter used to be

double: but the skipsnow are larger than were formerly used and one an-
swers the purpose. They carry one and a half fons. This is one of the
results of the new machinery.

The next pit is the Ely, which used to approach the Pascoe, but at a depth
of 600 feet its direction was changed to run parallel with it. The Kly shaft
is also 800 feet long and sunk to the thirteenth level and opened out for
another year’s work. In the eleventh level the Ely and Pascoe are connected
by drift. In the Ely pitis one large lense, in which the shaft goes down the
same as in the preceding, except that its direction was changed as above
stated to keep it in the ore, the lense having turned a little to the east. The
pit produced more last year than in any year before, and it is considered to
be looking as well now as it ever did ; pillars are left for the shaft in this and
in the others also.

A new plant of hoisting machinery has been lately procured for the pits,
placed in a large brick building—iron roof—erected for the purpose. This
plant comprises 4 drums, each 12 feet diameter, 7 feet face, Merritt’s exter-
nal friction gear; it runs as smoothly and perfectly as the works of a chro-
nometer. The Ely pit ove is all first-class slate ore, except about 3,000 tons
on the side next to the Pascoe. All the ore from this west end pit is sold
for bessemer. The ore is about 15 feet wide—average—and 100 feet long
north and south. The water is taken to the Morgan by a Cameron pump,
thence to the surface by a 12" plunger. There are two Cameron pumps in
each pit, and occasionally a small one is used for some especial purpose, as

in sinking a winze, etc.
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The Republic has had, considering the state of the market, one of the most
successful years in its history, which is probably due to this new contract
system. The men work harder, because working for their own interest, and,
it is stated, have made better wages than ever before, but there have been
more men killed by accident than in any previous year.  The men will, un-
der the incentive of greater profit to themselves, take more chances than they
will when working on company account. They require constant watching.
It is also stated that the ore has cost the company less per ton than ever
before.

The next pit, the Gibson, is a small one, 5 or 6 feet wide and 50 feot long;
it approaches the Ely and will, in time, make another opening for the Ely,
The ore is first-class slate ore. Six men are employed init on contract. The
length from surface down is 650 feet. The plant is the one formerly used at
old No. 5. The Ely and the Gibson are 100 feet nearer together at the bot-
tom than at the top.

From the Gibson north the pits were numbered from 1 to 10, but they are

no longer all of them worked as separate pits. The ore from Nos. 1 and 2 is
taken now out to No. 9 shaft. It will be remembered that No. 5 and No. 6
pits are upon either side of a double cage shaft. To reach No. 1 a skip road
has been made going down to the eighth level, where it turns east, going on
an incline of 24° for 200 feet, to No. 1 vein, where it bends to the right,
making a horizontal angle of 50°, going thence down in the ore. They are
preparing to make still another bend in the skip road, to the left, to comply
with the conditions of working at the greater depth. I rode up in the skip
around these curves and found it went very smoothly. No. 1 shaft is still
lowered for a pump shaft and also used for timber. = The ore in No. 1 is 8
to 10 feet wide; I found them stoping in the ninth level and sinking for a
new lift. Coming up the curving slope to the eighth level and passing
through No. 6 pit, we pass through a chamber 60 feet wide coming. to No.
7. The ore body is 400 feet long. There is both black ore and slate ore;
the lenses are parallel and have continued so from the surface down. The
black ore lense runs out before reaching No. 7, leaving only slate. In No. 7
the black ore of No. 6 continues, and there is both slate ore and black ore on
towards No. 8.

The water is taken up No. 1 by plungers, 200 and 250 feet lifts; large,
well supported cisterns receive the water at cach lift.

The ore from Nos. 3, 4 and 5 goes to No. 6, which makes No. 6 the larg-
est producing pit in the mine. No. 5 is now called the inclined shaft.
No. 7 pit is 270 feet long, 12" feet wide, the shaft dips 80° west. It is
down to the tenth level, 700 feet deep. No. 6 shaft is 820 feet long. There
are several minor pits working to the north of No. 7, which are similar to the
Gibson, in which they hoist with bucket, one a small lense 7'x50', slate ore.
It is trammed to No. 7.

No. 8, independent pit, is 200 feet long, mostly north of shaft, average
width of ore 10 feet, slate ore, best quality, down to eighth level. No. 9,
another independent pit, 6'x55'.

No. 8 is pitching towards No. 9, and they will probably come together. A
small hoisting plant on top of the bluff is used with these shafts, working
two drums, which operate No. 9 and a scram ; No. 5 engine operates the No.
7 scram.

Three years ago the rock engine house was built, of stone, iron roof,
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In it are four 12 drums, Merritt external friction gear, also
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mine instead of the large one that was hoped for. Some borings have been
made with diamond drill to prove the property; the best results were ob-
tained in a hole made near the east line, south of the hay, next to the Repub-
lic.  The drill penetrated to g depth of 800 feet and Passed through 60 feet
of ore. Mr. St. Clair, the Superintendent, is anxious to sink here for this
ore, feeling assured that the expense would, in the end, he amply compen-
sated for,

The mine is all underground, reached by a shaft from the east side of the
river, which is sunk in rock a little way from the ore. There were formerly
two lenses of ore, an cast one and a west one, the one running parallel

with the river, and the other extending under it.  The east lense has been

abandoned. They have under the river and west of it a length of ore of
about 80 feet,with a width of 12 feet. In the 181 foot level they have worked
30 feet west of the river. In the 925 foot level have not quite reached the
river, and in the 385 foot level they have been driving west and have just
reached the ore. 'The ore extends under the river and beyondit. The river
runs south. It is contemplated to sink a shaft on the west side of the river,
as the lense which they are now confined to is mainly on that side, and from
the present shaft there is too much dead ground to go through to reach it.
At the present time, November, the company employs 15 men in und about
the mine. J. 0. St. Clair, Superintendent, Republic, Mich.

The mine has produced as follows:
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THE COLUMBIA MINE

is situated north of the Republic, about a mile from the river, which, where
it crosses the line from the Republic to the Columbia, runs west, but imme-
diately bends around to the south, which is the direction that it pursues
where it crosses through the West Republic. The Columbia has been idle
since 1882, and there is nothing to add to the descriptions which have here-
tofore been given of the mine, The mine has been quite largely worked, and
is provided with suitable machinery, also dwelling houses and other build-
ings; but the lenses of ore are narrow; they have never developed into de-
posits of any great magnitude, and they have never afforded for shipment
any amount of strictly first-class ore. It is a slate ore similar in appearance
to the Republic, or rather to the Republic’s Kingston pit ore, specked with
birdsige quartz, and is too high in phosphorus for bessemer. In the sum-
mer of 1882 a good deal of work was done with the diamond drill, but noth-
ing encouraging was found.

TISTI 83
COMMISSIONER OF MINERAIL STATISTICS.

Yearly product of the Columbia mine:
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Wel‘cial Va-lile though a few rose to a sufficient temporary 1111:1.p01fr(.)m o
i}r;?;se the sha;'es of this stock to sell at pretty high ﬁgure}sl. Star %E(i ot
Republic and naming these locations in their order, we a.JV((ai, a St‘fnda,rd
thepKingston pit and the Columbia, I*ghe %}?etro%)ohs, Tvg;nﬁilémm by a[i

ie, Magnetic, Northwest Republic, etc. .

gl?inii)(:}?zioicflrihere tghe company that owns the property has explored off and

i d results.
OH:I‘WI’C%\TIS(I){;&I‘{V%%?[ REPUBLIC is a new development, and they h.awej0 }cl)penyed
up aHsEmall body of ore, and have altogether favorable indications in the way
Of'fl‘lifuligr?gl?sl?f'the hands of gentlemen who have great faith ifl‘ tthe gun:llz)a}
vaiueeof the property, and who have persisted in their endeavors to develop

i i reat discouragements. ‘ )
a I?ylong:eg?;l 2?,;3 ?}(11: I‘l\fgessrs. Wright, who operated the KErie, sudc‘oie(]lli% ;1%

ettivzl )a branch railroad built from the Republic to t}}e mme,da, tl}blea o
sgix migles Recently the company has been re-organized under

rate name of
THE FREMONT IRON CO.

The mine is about 6 miles from Republic, with which it is connected by a
i 1 branch railroad track. v

gofol‘% hls%l};ﬁa?s’ ;O?)OfZet deep ; from the bottom to the northwest, 6? dfeet;ftt};i
}:r:d been worked out and from the end three borings were {Crlm e,t ter
gll;?ltting down two years ago. These holes are to 1thef v;%sot,délvgz nve']?she ind
nd hole was 94 feet long at an angle of - ©
gle;;ﬁv.s a'];l};gcsezzgon of seams of schist and mafrtlge orge1 in aPo;t‘VSI Zeglt (?E?Jil]t;e

1 5 ¢ k i
i J§ drifted out on this hple 35 feet, an sun e
J;l?isépog;%i}jf ﬁzzn ore 4 feet wide, which they propose to develop and mine
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The ore was found at 14 feet and the winze has been continued down and is
now 33 feet, the last 18 feet in ore, in which it is still sinking. From the
end of the drift they also went in west 21 feet, but found nc}thiné‘ The
plan ig to continue the sinking to a suflicient depth and then to drift under
th61d1‘111 hole and cut the succession of lenses. The hole to the west was
made 80 feet long, with a result very similar to the preoedinf;—o“re an(i
soap rock alternating. The ore is slate and magnetic. The undgrlav isnow
in the north drift, dipping northwesterly; the first hole apparentl cuts
across the formation.  Another hole cutting under, a little north o"y’shaft
starting from off to the east, went down at an angle of 60°, 394 feeit long,
seeming to prove that the hanging is a little to the east and ;101*th The fo%i
mation bends around from the east side to the west as it goes north. West
of the No. 1, 60 feet, another shaft was sunk some vears aco 60 feet ;iee

In the bottom of No. 1 shaft the ore has been mined out to thé soutlljl- 30
feet, leaving a breast of ore at the end 8 feet wide. A little south of this
ftope a drill hole from the surface at an angle of 54° passed through as fol-
OWs: \

Quartzite. ________________ .. 43 6"
Martite ore and soap stone. __.___.__.____________ 10’ 0"
Slate ore and quartz_... ... _______ " 11 5"
Slate ore, clean......._ ... _______ o ?
Soapstone ... ... g 0
Slate ore, clean-..... ... _____._____ 3’ 0"
Slate ore and quartz.__. .. _____._____ 1;3’ 6"
Coarse grained slateove ___ _____._____ 55 2
Slate ore, elean________..__.___ . _______ 7 l %’ 6"
Bl.ore,clean.. ... __.__ .~ (6/ 9"
Bl.ore and quartz.. ... .. __________ 18 3"
Soap rock__..__...... .. 7 3 ES”
Bl oreand quartz__... _________________ ____ S 107
Soap rock ... .. T 10
Quartz. ... ... 20/

It will be seen from the above table that there i
¢ s seems to be a body of black and
slate ore 15 feet wide, and this they are also pushinge b 1 y'
Witlhlin a few feet of it with the dri}i;t. prhing fo get into and are now
The whole length of the underground opening whi o1 i
‘ wh he unc : pening which was formerly mined
181100 feet, and about 5 feet wide. This is the lznse which has furniyshed t}ele
ore that has heretofoire been shipped from the mine. The bottom is still ore
and they haYe sunk for another stope. No pillars have been left, but as thé
mine is continued down they will be necessary. ’
M;I he mine has very little machinery, a small engine and hoisting drum.
: r. Wright is negotiating to supply this want without delay. An?tlysis of
the drill cores have been made, and the best show a percentage of 679 t0 699
m iron; .015 to .119 in phosphorus; silica, 1.689 to G.QOQ% Oreo of thi%
grade 1s certainly first-class. In making asale of the ore the company guar-
‘:Etees th.atd.lt.(fhé"l.l not exceed .045 in phosphorns. The stock of the
mpany 1s divided into 20,000 shares, par value $25. Oune-halt i
be%n sIold to secure a working capital. P ’ ne-half of this has
- H. Wright, President, Republic, Mich. : W. A. Wri
Treasurer, Republic, Mich. ! # - & Wright, Secrefary and
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Shipments from the mine:

Year. ! Tons, Year. | Tons.

POEAL EOTIS o - ot oo oot e e e et e e emame mmene i smeanas

THE MILWAUKEE MINE

is one of the so-called Negaunee hematites. In the south of this city there
has been opened in the aggregate a good many small mines; some of them
have had excellent ore and have proved profitable for a time, until they were,
seemingly, exhausted; others have mever shown much value, and were
abandoned with loss, and still others are yet esteemed valuable, only await-
ing the advent of better times to render them again active.

At present the most important of these south side mines is the Milwaukee,
which is now working and under very favorable indications of prosperity.
The Carmichael Bros., who are practical miners and were previously familiar
with this mine, took the contract of mining the ore for the company, guar-
anteeing a certain amount, and finding themselves and paying all costs, re-
ceiving in compensation a certain price per ton for the ore. They began in
April last to pump the water out of the mine, and were raising ore early in
May. During the season they have worked 3 pits, Nos. 7, 8 and 9. The
latter is a new shaft 604 feet northwest of No. 8. No. 8 shaft dips southeast.
No. 9, 52° gouthwest. The vein runs east and west. The shaft is 120 feet
down. The ore body is 10’ to 40 feet wide, and has been worked west 200
feet, where it is cut off by a bar of rock, though there is a leader of ore in
the west side which they will drive on.

The shaft is mainly sunk in rock, though it started in ore; it is now, at the
bottom, in ore, and the ore continues 50 feet east of the shaft. In the level
above the shaft was just at the east end of the ore, thus showing that the ore
ig lengthening east.

No. 9 is the best showing they have in the mine, and it seems likely to be
the main source of supply for the product for the coming year. No. 9 is
wholly underground, The hanging wall is a jasper paint vock. The pits,
Nos. 8 and 9, are connected by drift for air.

No. 8. shaft goes down to the south; the depth to the firstlevel is 41 feet.
This level runs off to the west with slight bend to the north, for a distance
of 240 feet from the shaft, when it goes west 50 feet, bringing the end of the
working near to No. 9. There are two levels below the first, which conform
in direction with the first, except that they do not extend so much north.
The shaft is sunk to the fourth level, and oun its way to the fifth. The plan
is to sink to the sixth to be ready for next season’s stoping:t The ore to the
east of No. 6 has been mined and taken to No. 7, but now No. 7 will go to
No. 8, drifting east and west at cach level to the end of the ore, and then
stope towards the shaft.

The ore body varies in width from narrow to wide; it makes out into
pockets, and from these the most of the ore is obtained.
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The plan for the winter is to open in each pit three levels in advance, for
next season’s stoping, and to mine and put into stock about 5,000 tons of ore
ready for early spring shipment.

No. 8 shatt is in the body of the ore, thus necessitating the leaving of a
good deal of ore for shaft pillars, which may be removed when they are ready
to abandon the shaft, as may also the floor of the lovels.

No. 7 was thought to be the best part of the mine in the spring, but contrary
to their anticipations the ore pinched out, and had it not been for No. 9 they
would have been short in their estimated product. They will drift under
No. 7 pit from No. 8, working east, and thus prove the ground. The depth
of No. 8is about 300 fect, all underground. The ore occurs in loose jasper,
in pockets and lenses, etc., in a similar manner as it is found in all this
south side range.  During the summer the openings had to be carried for-
ward at the same time with the stoping and hoisting of the ore; as the men
cowld not, with safety, work in the bottom of the shaft, sinking it, while the
work of dumping ove into the skip and hoisting it, etc., was going on abhove
them, it led to the adoption of a neat arrangement for accomplishing thig
work.  They drvifted out the requisite distance and sank a winze so that the
bottom should be in the line of the shaft, and in the next level, then they
rose Up in the shaft, hoisting the dirt up through the winze, thus continuing
the shaft by rising instead of sinking. The shaft, the drift, and the wingze
form the three sides of a right angled triangle, of which the former ig the
hypothenuse. Of course this made the work of sinking the shaft doubly ex-
pensive, but under the circumstances was an excellent plan.

Between May and November they have mined and shipped 88,000 tons, all
taken from the 3 pits, { of it coming from No. 8, L from No. 8, remainder
from No. 7. No. 9 looks very favorable, in fact it improves as it is developed ;
the ore body is lengthening, as before indicated, by extending further east.
But No. 8 is not looking as well as it did, rock is showing in bottom
level. In drifting west in the fourth level they encountered rock at 60 feet
from the shaft; instead of attempting to push through it they are sinking a
winze from the third level, further o the west, to see if this rock continues,
or if it is only a temporary bar and ore will be found beyond. The Milwaukee
mine ore is a very fino quality of hematite, not exactly bessemer, but very
near it.

All the ore averages above 602¢ in metallic iron—is about 2 to 395 silica,
and .065 to .070 phosphorus, and brings $2.20 to $2.25 at the mine.

The average force employed was 100 men, but during the winter 25 will
suffice. The men work on contract altogether, in departments of the work.

Mr. Alfred Kidder, Agent, Marquette, Mich.

Annual products:

Year, ( Tons, j

‘I Year, Tons
S A R
1819 e 941 ) 883, . 805
1880, eee 18,142 (| 1884 ... 25,000
L 81,254 1885 . 38,466
1882 ... S I 4200
Totaltons....oooo j 150,808
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THE WHEELING MINE

s iguous, so that each
ioins the Milwaukee on the west. The workings are C(;iltlgll.lggl*, s0 the
Lomy has claims against the other for mining over the iine.

X T hav s of ore,
The Wheeling mine shaft is 150 feet deep. They 111@\19 akgoo%ﬁgd])lgisﬁnq
though somewhat broken up, and interspersed with roc e o mke;
i)if(zgtbiv ytl‘e same that was formerly at the Chicago mine. 1ey ha
t, all told, | f ore. ' )
Ou’%l an')f)lcldﬁ;ol‘z&('ﬂigggswc‘;s 6,383 tons. Captain Foley says therellsfnf }il)oglot
i ‘rhls %\"Gl'k paying 50 cents per ton royalty, and selhnvg ~the ?rc g in,v;ghe
;;1 ton The minz> will probably be pumped out and work resume

company

spring. ) .
J. €. Foley, Agent, Negaunee, Mich.

THE McCOMBER MINE

has remained idle since 1883 ; in fact no ore hz_m been n’unftd in 1tan?suiu};é&8ef_
E\u ;thinr(f remaing abont the location in readiness to start up. s under
t ’) tha’rbthe lease by which the property was held by t}1§ conl? yth; poen
. 00‘le1 d) and the mine is now in the hands of owners .0]‘, the fee— ¢ e
ailt e et’ ) The mine has been fully described in previous reports an e
'd"ln ets}fa ‘ to add or to modify. It is somewhat doubtful if the rfmfle wtciﬂaf
lbbelig%d]; tgo yiéld as large a product (LSt it has %03‘-3& a;td ﬁisto it Ixts ;&Sa(%air hy
- 8 1v o satisfaction as it di rst.
J'Dhe 01«’*61(}1'11'02:31111‘3}57%33 ?181 ;%%Zgﬁoms for bessemer, and, had also f“im 1% ig
111“00& bl(;f cmawrajnese. It is now non-bessemer, which greatly lessens
(1] g

Valll’gei.s stated that the mine will be worked the coming season.

The mine has produced as follows:

Year Tons. Year. Tons
eur,
0 . 77 4,866 1878 e e 30,13?0
e 15,442 1879 e 28,962
187‘1 -------------------------------- .25,030 1880, . o ieeieas 31,028
SR 38,332 188 e eiieaaes 28,230
N 2,642 88 e 40,390
187% 10,357 1888 . e 14,676
. B D N
18T o e 19,601 l o
- 307,608
oLl BOMS - - - o e e o oo ot e e e e e e mm i mmmemm s mmeem oo

The McComber company met with serious losses which grefaﬂy_giilpgplsgrlﬁs

ot r \ : i f its suspension of mi .

resources, and probably were the occasion of If : O g
through the failure of the Union Iron an .

(ZEL};% 1?65083:}1"(\)72‘6% }11;(1 §old its ore, and which was indebted to the McComber

Co. to alarge amount.
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THE MANGANESE MINE,

operated by Messrs . :
tllle st Seésoﬁes;h;énS?jadt and Breltu)ng, has furnished 3,112 tons of ore
beor doms duri{w(t] ! rom a pit east from the McComber. But noﬂ*in,OJ 5
M1, New Y()l{bl"l(% Past two yvears of any mnote at the Erxa r;OI?Izvds
S K, CHIcAGO, and other Tocati ” (HEY A BOLLING
range of mines. > ier locations situated inthis south side

BAY STATE.

They propose to do so

e J me work at the Bay State location the comi
:;gét?); E)letc]slt glevground a little further. A %e\; ;Z?Lrlsocaﬁéognmt{]j , orth
side whjeh)t;ie} xgl;gre Bhgzgfglad test pitted a good deal they f’ounldu/ilildoil;gl
tions whic y med it best to develop further, and s ¢ : ut
: : ' P Turther, and to thise they 1
?i};;]gi\x gl())lktthe Past summer to sink g shaft in a looseo;cll'lel'q élift ‘L?tby' Pu't
Weﬁ fown ocghe?;)Clliifntlgoeyhconclud(;d‘ to wait until the grofand sﬂosidg%tt;
wj%ter e find i to ave got into good ore, and will open it up this

East from Negaunee, about a mile, on the Mitchell farm, the

SAGINAW MINING CO.

is engaged in opening a mine which - i
. C ot promises to be an i . r
?il 1(131 ;1?%7 ril;llein'gt )'Gwcl'\T shafts which are 400 feetoa];?ai? lgilpemotfdlghtggﬁ. ,'[F,lclley
sit in November,was down 18 feet. The B ohe
Ez r%(;)n‘?ot;limku%}}ll to Strike’th o ledge is 115 fz?at: L:ll‘l}?e;()ta}efspg;iﬁf d.néfr to
the sond annd gra(ir S%I?fitt.h tfllelewgilgp b{gilng ius%}t):epded in the shaf’; thgrojvsLo?l{
i . ; ter. ne shaft is strongl i i ap
ﬂllrgziis’f;éédthi?"ﬂy weighted ; size of shaft 12'x1% insidge };fbltl;gﬂ;grih S%‘u*(ne
point a 100 fge tlgfogfeliv%f’ feet,t }?s determined by diamond drill: at .el;cfﬁ
. as gone through. A ’ :
bo ] o p . g great man . .
Chglslé,lgl&f:)\’:rscinriaade at different points in the fields, but yt}?(fseth?(b)?nzeltlcél
sinking in the{;irai asf t’c}fl‘%?{?i less drift covering the 1edgeb T}}e shai'tgvceb;e
> ol e hill bordering on the swam d i e
Eﬁztllé’djz (‘:Vthe; places, upon the hill, in the meadow, S(])E)uét}? ofSI(gﬁ(lellg 'tlo he
Shaft—%he as 1.;ound to be covered with 200 feet of soil, ete. At tltxal rfc)lad’
had experievriiidone_'they were just to the ledge, 40 feet below surfacz 'Otl'ler
anticip@ted o Eﬁrelsgirable difficulty in accomplishing the task, but it wlfz‘z
erie ¢ i - . ’ ’
Woik of Si_nking the othler Onlt;fe acquired would be of practical value in the
tioﬁgl‘ﬁﬁge 111;)1185 }lag been b.ui!t, and the machinery formerly at the N
Mitehell WhI()) dc'e 1tn 1t, and it is now in working order. Ca'ptain %/uﬁ al-
bored al’ld that 11160 ébthe work, states that ore was found in most of thke hoL]Ie
W&rds, ane : 1s bessemer. Analysis of all the ores show 6097 /d o
e e;x Oné and within the bessemer limits in phosphorus o amd Hp-
track ‘go /tﬁpec to be ready to ship ore in the spring. They are laying a sid
by Mitchell, Maa: from the main line of the M., IT. & 0. The lund is owned
at 25 cen‘fs ,)ei~ %as and Longstorf, who lease it to the Sz;vinaw Minﬁlgwéled
here was m%}Ld(]a kon royalty for the ore. The fact of the existence of the e
dertaken becausent(;;glzgv?ir:sago’ t}/)l(liltt‘che work of development was not 1(1)11.16
3 e wa i POVE 5 ‘ i
Samuel Mitchell, Agent, Negguiee O?\/I}ilelﬁh a royalty—a0 cents per ton,
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THE SALISBURY MINE

is the property of the Iron Cliff (lo., and is justly esteemed as a valuable
mine. It was opened in 1872, and after 14 years’ working is Tooking as well
now as it has at any time in its history. Formerly the ore was mined by
stripping the surface, and a very long, deep cut has resulted, from which the
ore has been taken. More recently the workings have been mainly under-
gronnd, and the greater portion of the ore has been raised through a single
chaft situated at the southeast point of the open pit.  This shaft extended
down into what was called the south vein, a fine body of ore lying south of
the lense that had been previously worked in the open pit; connection was
also made by drift extending from the underground pit to the south beneath
the ore in the open pit. The strike of the formation is east and west, and
the dip of the ore bodies to the south.

The railroad track and orve pockets arvesouth of the workings and hence

the open air descent of the skip road from the ore pocket and elevated track
running to the stock pile is to the north down to the collar of the shaft;
thence downward from the surface it is vertical for a considerable distance,
but finally bends to the souéh, going thenceforward at a sharp inclination in
that direction.

This change in the direction in the movement of the skip is very readily
effected by means of a fixed pulley, with grooved contour for receiving the
rope, placed at the angle of the road ; the wheels of the skip will of course
follow the rails in their inclination to the south.

The change in the direction of the skip road was rendered necessary in
order to follow the ore which was found to dip to the south more rapidly
than was anticipated through another important fact due to the recent discov-
ery of a valuable deposit of ore situated south of their former workings.

Captain Buzzo started a drift in the fifth level to explore the ground to
the south, and at a distance of 90 feet from the shaft the drift came into ore

which, on further investigation, proves to be a valuable ““find.”” This discov-
the fifth level the new deposit has been

ery was made in May last, and in

opened for a length of 200 feet east and west, and is found to have a width
of 50 teet. They have also ccoross-cutted’’ to it in the fourth level, and find
the deposit to be, apparently, equally good as it is in the fifth, Drifts to
this new deposit are also in progress from the levels above those mentioned,
and it is thought to be certain that the ore reaches to the surface drift.

At the sixth level, which is the bottom of the mine, the newly found de-
posit and the old south vein come nearly together, due to the greater south-
erly dip of the latter. In fact Ishould judge that the foot wall was cutting
out the old deposit, and that they have found about-its limit. Still the old
openings hold yet a good deal of ore, but it contains a higher percentage of

phosphorus than analyses show the south vein ore to possess. The latter is
equally high in iron and sufficiently low in phosphorus to be rated as besse-
mer. The plan for the coming year is to mine only in the south deposit, as
this is an ore for which there is a market, and also from the fact that as
much ore can be mined in the new opening as can be hoisted in the shaft.
The ore deposit is very clean, entirely free of rock; it is a soft hematite,
yielding 609 and upwards metallic iron, and .05% in phosphorus.
Heretofore the ore has been the same in iron and higher in phosphorus.
The openings are timbered after the Nevada system, and the mine being

12
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short and not very wide the supports suffice.
300 feet, to the bottom of the sixth level.
tically, and thence inclines to the south,

The estimated product is 60,000 tong for 1886, which is not in excess of the
capacity of the mine. The drawbacks are the lack of suitable hoisting ma-
chinery, the fact of being limited to 5 single shaft and that a crooked one,
and also the expense of the Cross-cuts to the ore and the necessity of tram-
ming through them to the shaft.

The mine requires better pumping, as the present plunger pump is scarcely
equal to the task of raising the water. Steps are to be taken to supply the
want in this direction without delay.

The ore deposits lie in g broken jasper formation imbedded between
the bluff situated to the north and to the south of the mine, and it is alto-
gether probable that further discoveries of ore will e made to the south of
the present openings, as there is no change in the char
No doubt a few more exploring drifts wounld r
made and will enable the mine to afford its
to come.

The mine is about one mile south from Ishpeming, and under the imme-
diate supervision of Captain Thomas Buzzo, but under the more general
management of Mr. A. Maitland, the Agent of the Iron Cliff (o,

The vertical depth is about
The shaft descends 100 feet ver-

acter of the formation,
esult as have those previously
annual product for WMany vears

Product of the Salisbury mine for each year is as follows:

i [

Tons / ! Year. Tons
— S
545 N 1879 l 39,770
11,028 i 22,387
6,730 41,888
4,57t 42,019
20,510 17,028
___________________________________ 87,868 23,171
8 52,155 29,503
Total tons 352,626

THE PITTSBURGH AND LAKE SUPERIOR IRON CO.

has done considerable exploring in the past few years with the diamond drill,
onits property, with very good results. The cores show a sufficient thick-
ness of No. 1 specular ore at several places for profitable mining.  The ore
also in the old mine has greatly improved in quality, so that on the whole
the mining prospects of the company are much better.

They are not working any of the old stopes, but have drifted northeast
from the old pit and are now stoping in a lense of ore that has a width, or
length east and west, of 70 feet,. They are mining~February, 1886—60 tong
per day, all No. 1ore. The mining is done on contract, by the skip load—
1% tons—pay $1.75 per skip for the first-clags ore, the second class the com-

A - Al 91
COMMISSIONER OF MINERAL STATISTICS.

i The men furnish themselves with hand drills, plo\\)—‘

Pl i :EOY‘ o ? 'Lfﬂrnishes the air, steam power, ete., does
der, lights, etc. The company o £1.50 to £2.00 per day. The average in
the‘ho‘ij'\*ting. The wages paid are $1.50 to 52. )
O i taile. t! ges of the different classes of workmen at

T . 3 -+l ra a )

The following table shows the wag
- <

the mine:

ses W 2 szex of Worl ages,
A} Classes of Workmen, Wag
Yayes., A

(lagses of Workaen,

|

|

! i

| g R gineers, per dayv_ .. ... ___. | 175
| 41 50to %175 || Hngineers, |

Pit Boss, per month. .. -oreecaaoaan aty T ¥ | 60
31y R - |
Ce ters v E remen, pe da ERRRREECE R |
1 3 - - B 2 O : [
it 53 - 1 a . per day ) .
B th r v e Pramraers er d : )
acksmith, per Gay | 3] | ’

§ Sorters, per day oo oo i
Assistant, per day o ooovooiooieannn

Pump mon, per day. .. coooeo - | - 7

. § aa 82.02 per
f the contract men in January, 1886, was $2.02 )
The average wages ot th

day.
The company
$5.75 per ton. ‘
1 X ties who
per ton. The par los wwho fake bhe |
ves as greatly pleased w s he followhr
gllllin?fe}c‘h? ofﬁcgers of the furnace company indicates

Crnaces ot & ar s P‘CL./.

has contracted 17,000 tons of %re tg %1 %{d(;:ej:jftl; zjﬁzgg s
» ei gtimated at $1.00 and R. R. g s
e flelg}}uixle(ehtlﬁ: ore tr?ed it the past season and express

ing ication from
as the following communicatl

. 3 >
SppARMAN [RON Co., SHARON, PA.

€ s, Tron Co.:
Jas. Kirkpatrick, Agent L. & L. S. I./ 07  the Spearman furmsce from
| * mine ore i
' ed the Palmer mine o
Drar Sik—We use

PRI ing result:
the 28th of November till December 5 with the following resu 5,864,000
e 'y 2
Pounds of Palmer mine ore used ... .-.-.--...-- 1,655,750

Pounds of coke used - _ .- A
Gross tons of pigiron made. ... ... oo o2l tons Ro. L en

58 tons No. 3 iron

Total gross tONS. .o oo o
2,000 pounds of coke to a gross t(‘):l ?‘f p‘L‘g n:)‘n "
‘,3)634 43 %3 ore €v 4d %3 f
o d o were used 1,185 pounds of
being 61 64-1009 of iron from the ore. There were used 1, P
e i -

i ; r f iron made. ] "
e O O o ton i T the most favorable mixture of so
We have never made a ton of iron from th

ores, 0 ‘ e ()ke 2 ‘ or ¢ arge ¢ l :88 (o] ons ()f 1Iron
g 38
ALY ap OduCt as
T » 1 as 11 C as ]113, n as =

The above shows__.--___

Ill 1T ll‘ 18 80 1() W 1n p])Oepll()ruS cbl'l(] Sull311|” th(lrt we Slla’ll be dble tO bell 1t
e (¢)

W y i 56 & it r ived no
to the steel makers The ore works finely in the furnace and it receiv
e . ; y
fthOl' i)llt had to stand the test of its merits.
3

{ours truly
o ” B. H. HENDERSON.
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Joseph Kirkpatrick, Agent, l;tlnu]aféh.nif :(md i« in what has long been

) ‘ L it m as the Palmer, and is .

The following analyses of the ore, made within the past two months, by The mine is usually known %’l‘h]gre have been a great number of mines

Mr. C. E. Wright of Marquette, show the qualify of the ore in - known as the Cascade Rl‘dntg& ne have recently been operated except
1 in this range, but no LVEe LY
opened in this £

| THE WHEAT MINE,

i | ) int ) wn
- j | [E— ., They are only mining a brown,
: P - - B e — o . ith good results, They a y ml
. ! coon | R N s still worked wi g ; o »d in 1881.
Metallie Tron__._._. .. ; a4z f6.00 ‘, 63.40 63.10 Wl}%(]hré working the hematite deposit that was hrs.t Openei(i mined from an
i H [ . 3l )y
Phosphorus.....____.__ ; 63 57! 065 | 063 $0 Nohér 4 ore has lately been mined. The hemaﬁlte ore th of the hard ore
g | o site side of the valley, sou '
Silica...... ... . 8L | 1.85 278 | 425 it situated on the opposite side !
i ! open pit situated I £ ot e e.
T e e - T e e e — n?ine b It is a medium quahty of soft hematite or

. . e T o T ) L The out-put of the mine has been as follows: -
No. 4 ig the analysis of a diamond dvill core. It will be scen that this ore R e
is bessemer, a quality it has not heretofore possessed. S | Tons.
The mine is in poor shape to work. There arc four skip roads going down Tons. Year.
to the east into the pit, but only the north one ig used, and they are working yeur
a considerable distance north of this, The skip road is 875 feot Tong on an e e
angle of 45°. Tt would be better to abandon them all and sink from the sur- I8V o en
face a vertical shaft, from which all the ore in the mine could be reached. In 8,524
fact not much can be accomplished until this is done, 9,040
The company is sinking two new shafis 1,100 feet distant northeast from 9,554
the old mine. "The shafts are 385 feet apart. The cast shaft will be 224 feest B8R oemce e e
to the ore, and the west one 206".  The former is now 86" down, and tie lat- B
ter is 165 feet. They pay $31 per foot for the sinking, the company finding Total tons..—---- o -
the stea'm power and the tlmbel". They are fol%omng diamond drill borings ) . Daniel McGarry, President, Cleveland,
in the sinking. The east bering disclosed R13 feet of ore, and the west 174, Thos. Prout, Superintendent; Dan
Five other borings have been made, and the drill is now working, the hor- Ohio.
ing being, at the time of my visit—February 28—565 feot deep.  The pur-
Pose of the present boring is to catch the ore on its underlay from the high
ground where the shafts are sinking. The entire cost of the boring is but

f

6,625
6,824
9,200

850

48,638

THE TAYLOR MINE,

38, was fully described in

: . BN ny \ L 9, R. 38
$1.80 per foot. Two years ago it cost $5.00 per foot to do the same work., ituated in section 9, N. E. 3 N. W. 4. I 49, g ade to work the
The company has a large estate, but the trouble has been to obtain ore in ig:?ﬂeioort for 1881. BSince that time no aﬁﬁelg?vr/gzstgizn m
quantity of a quality sufficiently good to be merchantable. mine. The aggregate product of the mine is 31, .
The following table shows the product of the mine to date:

T THE SWANZY MINE
The location is the 8. W. £ N. E. 1, 8.

O
I
i
I

|
Tons, | Year, | s has also been 1dle for two years past. from the C. & N. W. R. R. at

[ ,:’..,;‘,A e ,,,_,.,,_.,,".._“..A___s.._ 18. T\ 45’ R. 25} and is I‘GELCh'ed by a bmnc%l tllon'litv that the mine will be

437 | 24,141, Cheshire Junction. It is sald, on gocl)d d;}e ;slhevrflatite of fair quality, and

34405 38,507 operated during the ensuing season. T}e (q)te amount of 148,372 tons.

41,204 84,213 I there has been mined since 1?7/38?11;? i%liﬁ% Pa.

16,106 10,59 J. J. Plerce, President, ete., T s

4,070 19,414

15,82 11,747

20,211 5,679 {

4704 t

................................................................ 32412
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THE MENOMINEK RANGE MINES.

[he hA 8% one »C I d" 18 Mmey w —tie most e S‘el]‘ one-—is
3 20 o8e 1 e8
& imne (;h 3 ’
3 |9 &

EAST VULCAN,

one of the Penn Iron Company’s mi ’ i
ne of th ) mpany’s mines. The mine has been greatly

312;@( Slitngg?‘xelinto (‘;he ha]'ltolls ofllts present owners. Four year%lsgo ihﬁ?ﬁfﬁi

Y lagged up with poles and only lar 1 i
now they are all finely made, lar o cage sharts, he mames L0ist;
v they ar lde, large, double cage shafts. Th ]
Xglkmgs are all systelrna‘ulcally timbered, in the most substan‘(caia?nnglgrgfl ?d
&OOdmannfzr, on the l\evaéa system. In none of our mines is there suchw-
an iri)ppmtumty of studymg.thls method of timbering as is here aﬁordedz'L
au bom;ﬁniﬁvoul(}long 86 so likely to be impressed in its favor. From to]_(;

) » shroughout the mine, it is th i modi i
and it accomplishes all that is intended.e one system without modification,

There are three separate shaft iC ich,
onﬁjwhich ¢ th presgnt worklgd,sj the middle one of which, No. 1, is the only
0. 2 18 the easterly one, 1,700 feet east of N
-2 | > 1, of No. 1, and No. 3, higl
E?i]ﬁlélg;igf}?g]({;?ttszsizglf N?l.‘ 1}; The }rlnines are upon the h’illl_lsgir(lile ué)or(g]l
1 th s 120 waich runs the railroad.” No. is 25
;:I;Ttécz?lly c}own, and has at the bottom a good body of 01(")e 21;}1?5&183‘;’10(15 ot
earss-u'ltwldﬂ-l’ and 160 feet long. The pit has not been worked for tllp-
ghaft : i tis p;gposed to start it again in the spring. John R. Wood su kwo
R takiglclr thgf v;;tigooﬁetfd_etep, }_‘IL lower ground, and broke th‘rough intonNOa
; g the of it.  The timbers all stood perfect] o
0 T%etsthaft is double cage, each compartment 44 feeg by 7 fg’ét Th i
1e\T o3 om dlps west and pitches to the north. l corem
, 1;0 ONO n?:l(r)lfe 11s) 28t4 feet deep. ”T.here is a surface rise from the shaft at No
o GOH; o a (;[1‘1 100 feet. 'This shaft also is vertical, with double ca e-
and c pde‘el. he bottom has not been opened out, but, it is claimed it:;g"
i ore ’h?gh idnsg l;célsz;chtélere au'eds’;opeil of ore in levels above the bottom ,Th;:
: orus, and for that reason the shaft h id]
fvv;fg(xl;exlrlsk léaﬁfé Ot]ﬂ)urmg this lﬁeriod the work has been oontisac?:gninldlifo f(il'
b, 1ers, 1s reached by a downright shaft, ¢ 500
iz«ztnlcrg gipth étf.rom tl‘le surface, for the first 1§8 feet, i’t 1331?1112502%6,}1300
tjmbe; 1wn 1t 18 vertical. All the rock broken in the mine is left 0%1 tg,
bl ls,T}agged in between the posts. The ore and rock are all tak ;
w‘l\i 31 -here are no scattered heaps to be seen. Much of the roof hasen' o
w;'{ -htbofm~ plkaoes.and rests upon the timbers, so that there is imn%wen
to/ give (V>Vf10.ct which the tlmbers' support, without any apparent tend:rrllcfe
g ay; tens of thousands of tons are thus upheld, but the most carefu}lr
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scrutiny fails to find the least evidence of danger. Nowhere are the uprights
out of plumb or the caps broken or pressed beyond their capacity to amply
sustain their load. The timbering that was put in 4 years ago is as perfectly
in place as is that just completed.

From the fourth level to the top, 425 feet vertically, there is a complete
connection of the timbers, in some places of considerable width and length
of opening; in the fourth level 100 feet wide and 190 feet long.

The uprights are cut exactly in vertical line and come up the one under
the other with entire precision. A plumb line along one of these columns
of posts shows entire exactness in vertical alignment.

All the timbering is on this system. The old ones which wefe in the mine
when Captain Curnow took charge have been taken out and the present
system substituted. This system I have previously described in the Commis-
sioner’s report for 1881, and need not here repeat the method 5 its applica-
tion in this mine shows that it accomplishes completely the purpose required.
The timbers are the only support; the ore is all taken out, every scrap of it,
no ore pillars are left. I have scarcely ever seen a mine which is internally
kept so clean. There is certainly no ore wasted.

Going down into the mine on the ladder, level by level, and coming up in
the cage, affords an excellent chance of seeing the mine and having an easy
exit from it. Taking up the levels in detail, in No. 1 they have started a
cross-cut south in soap rock to reach what is called the new vein, which was
found two years ago and has proved a bonanza for the mine. They expect
to reach the ore in 100 feet. This estimate is based on the fact of its being
cut in the second level and on the pitch of the ore. No other work is in prog-
ress in the first level; the ore has been all mined out.

Descending to the second level, 227 feet below the surface, we find the ore
in the old mine has all been taken, leaving a chamber 165 feet by 55’

A drift across the formation 260 feet west, with a cross-cut south 95 feet,
cuts the new vein; this has been opened 125 in length, and of a maximum
width of 55 feet. In the second level some stoping is still done east and
west of the shaft; 102 feet up from the bottom of this level they opened a
cross-cut south 118 feet, and struck No. 2 vein and worked it out 60 feet
long and 12 feet wide, leaving a bottom of ore. Also a cross-cut starts from
the shaft and goes south 128 feet, which cuts the ore formation at 100 feet,
and thence for 20 feet lies in good ore. They are now raising here to inter-
sect the cross-cutb that is extending south in the first level. It is expected to
intercept the ore in this rise and in the cross-cut, and that it will extend up
to surface stoping. To the east an exploring drift was run 337 feet, and at
the end of it a cross-cut south 26 feet and north 86 feet.

I should think it wise to continue this south cross-cut, as the ore, if found
at all, probably lies in this direction. This long drift, made at considerable
cost, has resulted in no appreciable benefit; on the contrary it opened at
the extreme end a large stream of water whose constant flow added somewhat
to the labor of the pumps.

At 200 feet in on this drift some ore was mined, leaving an open space
40'x37". 'The ore is low grade and not at present valuable.

Going down to the third level, 350 feet below surface, we find the opening
in the old blue ore vein reaches from the bottom of the level to the surface;
only timbering and the rock filling oceupy the space. A drift 260 feet long
going west is all in rock, but a cross-cut north shows some ore.
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There are two lenses of this ore which Captain Curnow calis ihe -
vein and the south vein. Finding nothing fulzther t%llilzlgjzgc;alii: Eci; 1£]0]I‘t3
level we descend to the fourth, which is 425 feet down. k From the sl nft
they dr'm‘e 50 feet south to strike the old blue ore vein, which was %f)unhdla‘to
Pe 100 (teet wide and 190 feet long. There is alittle show of ore in the V:v'(;‘St end
:hat may lead to something larger, otherwise the ore is all one. (ol
down to the fifth level 502 feet, the shaft is 10 feet lower, we f%nd :’z dr)i(ftig
north 86 feet; also one west 800 feet, and from the end of this lfttt;r a Cro “O
cut ha;s bleen made north 60 feet, and thence west again 83 feet z(md’ tiielllch-
ratse 78 feet high connects with the west end of the fourth level This miez
Is all in ore. Another similar raise at 200 feet west of shaft “'/:8 feet u ?
only in ore forthe last 20 feet. Thusit appears, so far ag d’evelo ed Ii);’hd{S:
the‘ore in the 500 foot level is of equal magnitude with the one abolz'(; ’

The Hast Vulean 15, perhaps, the deepest mine on the Rance and ‘aﬂ’ords
as good ore as any mine on the Range.  The product the p?xs”c season has
been 27,000 tons, fine blue bessemer ore. This has probably been (ob’cainlj(;
at reasonable cost. But in the past this mine has been a source of :
pense than profit to the Penn Co. ( J e e

It was all ou of repair. The former company had got to the end of their
rope with this mine and it had to be made over new. Shafts ma('iliner and
tnpbe?mg were all immediately required, and have cost g g)ood ldeal v '?‘Ill
mine 1s in admirable shape now; it is a small mine but admirably \‘Vorke(lle
Captain Curnow and A. C. Davis, the former agent, who introduced this
system of timbering and persevered in its use against no little opposition
deserve much credit. It is the solving of a practical mining pjrobplle)m and
hag aﬂ"orded. an illustration and result that are of mucl value.  The ;nflxi
mum force is 100 men divided into four shifts—two day and t.WO night '(I;}l(;
same gangs who do the mining put in the timbers. It will be seen from th
above description of the mine that a good deal of the work is in the wa | (E
explomtlon——cutbipg drifts. There are now 36 men engaged in this Worl}; ’

§o;119 new machinery will be added, a new engine, now on the o“rour;d
1‘2 X247, two new dru’ms 5 diameter. Also pump, Frazer & Chahner?s Usé
Cornish plunger—12"x12"—at 350 foot level, 150 feet down to bottom.
) I Slioqld not recommend this method of timbering, nor indeed of an 8y
tem of timbering, for all soft ore mines. But 100kif1g at it here iny t})lf?
short mine, in which the walls are fairly good, it certainly answers ‘L’dmirabls
and.’cheye is nothing to be said against it. It isa system that re ;ires er}-r
fectmn. in its construction; all weak places must be guarded aO'ai%st as pha
been discussed in the description of the Cambria rninbe. It is rfot ah\:a /s th 2
8o careful men can be found to do this work as Captain Curnow has 7};0V;d
himself to be.  The ore is the soft, beautiful blue ore, peculiar to sfme of
the Range mines, and which is so greatly esteemed by jche furnaoe/ men. It
15 used by the Cambria Tron Co. at their works at Johnstown, Pa Sin
my visit to the mine they have started work at No. 2, and ‘(u,*e gﬁildin "
sh.‘jg‘ft house 75 feet high., and also an engine houge, wh’ioh will l;e furnis}éfe(.;?lL
;)V;nrllp]_mw plant of machinery-—hoisting and pumping—12" Cornish plunger
VUX?Q}%hi?PCOCk’ General Manager; John U. Curnow, Superintendent,

e . .
Going west about a mile, or a little upwards, we come to the
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WEST VULCAN,

also one of the mines of the Penn Co., and situated in the hillside which
slopes to the south. The West Vulcan has been from the beginning of its
history, as it still remains, a valuable mine. It is a large producer of the
best of ore. There is no prospect of abatement in its annual product. There
is considerable improvement, made and in progress, apparent upon the sur-
face, and underground the ore holds out. The mine, as will be recollected,
is in two lenses, called the north vein and the south vein, both dipping
south. They are about 530 feet apart on the surface, but only 350 feet apart
at the bottom. This is due to the fact that the south vein goes down nearly
vertically, especially for the last 300 feet, while the north vein preserves
its inclination to the south. The lower levels are each 100 feet apart verti-
cally. For the first 200 feet the ore dipped to the south at an angle of 45°,
when it took a rell and has since gone down vertically. In the south mine
the ore has a width of about 25’, on an average, for a length of 600 feet.
This shows that the mine is holding its own pretty well.

The west vein is higher up on the hill, so that the sixth level in the south
vein corresponds with the eighth in the north vein. The mines are connected
by cross-cuts running from No. 2 shaft in the south mine to No. 4 shaft
north. The ore in the south mine is free of rock, a little redder in color
than it was nearer the surface, but still passes for soft blue ore. The vein in
the north mine is more split up and has been from the fourth level down
a distance of about 300 feet; horses of rock occur, the ore is clean, but the
rock cuts it ont. The dip is pretty uniform, about 60°, southerly. The
limestone is to the north, underlying the ore, while at Iron Mountain the
ore dips north, and the limestone is in the overlay. The south mine fur-
nishes four-fifths of the product, coming oat, mainly, from No. 2 shaft.
Descending No. 4 pump shaft, which is near the west end of the north vein,
we find it pretty uniform down to the fourth level. The vein wasshort, but
of good width. It is unfortunate that the shaft goes down in the vein, as
too much of the ore is taken up in pillars. Between the fourth and fifth
levels, 200 feet below the surface, a horse of rock comes in from the foot
wall and splits up the vein. In the sixth and seventh levels were good de-
posits 50 feet long. This north mine is short and pockety, affording excel-
lent ore, wide in places, but cuts out from the foot wall.

Going through a long cross-cut in the fifth level we come to No. 2 shaft in
south mine,to which the cave reached ; the mine is to the seventh level. They
are engaged in stoping the ore in the floors and pillars and filling with sand
and rock. The floors above the sixth level have been taken out. In this
work they fill up the rooms, leaving a ““mill”” at each 50 feet for running
down filling. They have filled in up to the fifth level. In removing the
pillars they will rise up through the center for a mill for running down the
ore and then cut away the pillar, drawing in the filling from the rooms to
replace the ore that is taken away. These pillars are about 30 feet wide.
Much of the timbering is excellent, built, in late years, on the Nevada sys-
tem. DBut it is apparent that this timbering will not suffice to hold up the
West Vulean now. The immense pressure ig, in places, crushing the tim-
bers. The hanging is slate, sometimes jasper lies between the slate and the
ore. In October, 1884, a large space in the mine caved in, from surface to
bottom, due to the pressure of the hanging and the insufficiency of the tim-
bers to support it. At that time the bottom was at the fifth level, now it is

13
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200 feet lower. No floor had been left in No. 4 level, so there was a stretch
of 200 feet with nothing but timbers to hold up the mine, and they proved
inadequate. .

The company has begun the work of some important changes that will,
when completed, be of great advantage. At present the machinery is all
upon the hill, above the mine, while the mine is under the level ground at
the foot of the hill ; thus the ore and water must be elevated through the extra
height; a matter that isno longer necessary. To avoid this the company
is sinking a downright shaft in the hanging wall, south of the mine; it is
now down to the fifth level, 880 feet from surface, and connected with the
mine by cross-cut. The shaft is 10'x16 inside the timbers; will have double
cage, also ladder way, timber and pump space. A new building for machin-
ery has been constructed in which will be placed the hoisting plant lately at
the Quinnesec mine. The yare laying the foundation for the new pump
bobs, 16” plunger pump, 10 foot stroke, first lift to sixth level. This shaft
will soon do the main work of the mine. No. 2 will still be used for a time
as now. The new engine house is 72'x44/, is placed near the shaft.

When the mine is adjusted to the new shaft the old ones will be gradually
abandoned, and the ore in the mine left in the pillars will be taken out and
the mine left to come together.

The work of filling this mine—wrecking 1t—can be easily carried out by
reason of the nature of the hanging wall, which is a “demoralized’’ slate,
that will, in places, almost run like quicksand ; it will crush np in the sand
and may be thus manipulated into mud. Left to run it will fill the mine.
Under the circumstances it is doubtless the economical way to mine the ore.
Do away with the timbering. Tet the mine fill up above and work down
under the filling ; as fast as the ore is taken out, let the hanging wall run in
and fill up. This hanging wall is kept in place now only by the timbers and
lagging ; it crowds and squeezes the timbers out of place as it is.

The working force is 380 men, 120 of whom are miners, and 40 timber-
men, 225 men work underground; 200 of the men are Italians. The com-
pany has had them for several years and likes them; they are industrious,
frugal and peaceable. The average wages paid is $1.65 per day. Contract
men make more, usually; day laborers receive $1.40 to $1.50 per day, timber-
men by the day get $1.55. The mining cost of the ore is about $2.90 per
ton, about what it would sell for, especially if royalty be added, which is 25
cents per ton on this ore.

They will have a fine ground for stock pile at this new shaft.

The Vulcan mines have produced as follows:

Year, Tons. Year. Tons.
B 4,543 1882 . 94,042
8T8 e, 31,239 1883 . 79,874
BT e 57,350 1884 ... 101,722
1880 - oo 72,405 1885 o e, 124,120
1881 . i 85,671
Total number of bons.......__.........._________...._.____ ! 650,906
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Wm. R. Babcock, General Manager; E. S. Roberts, Mining Captain, Vul-
can, Mich.

THE CURRY

is a small mine a short distance west of the Vulcan. It is worked in a lim-
ited deposit of soft blue ore, which pitches pretty rapidly to the west, while
the shaft is at the east end, and goes down to the south. The mine is thus
in very inconvenient shape to work. The Briar Hill mine lies west of it and
the underground workings of the Curry are not very far from the line.
There is some talk of a consolidation, which would seem to be a good plan,
and then sink a shaft near the line to reach this deposit.

The Curry has produced as follows:

H
Year. Tons. Year, Tons.

1879 e 13,010 1888 e 3,676
1880, s 21,741 1884 . 10,079
1881 .. 17,504 B T 4,807
1882 13,374

84,281

L0 T 701 - U

The mine is now idle. N. E. 1 N. E L 8.9, T. 34, R. 29.
J. H. Outhwaite, Agent, Cleveland, Ohio.

THE BRIAR HILL MINE

ioins the Curry on the west. The mine is held by the celebrated coal
Z(C)li}r?}l)l;]sn; of the s};me name of Youngstown, Ohio. The company has g;l-
plored a good deal with the diamond drill, hoping to find ore in quantity
that would pay to work. They have spe_nt.conydera:ble money in this Way%
but without success; the mine has not paid its way. There is asmall lense o
ore in which the shaft is sunk, but it costs as much to get the ore, at present
prices, as it is worth. The company shut down two years ago and no work
has been done since. In 1882 and in 1883 the mine yielded the aggregate
product of 14,982 tons.

Analyses of the ore give

Metallic irom - - - o e e 6194 to 673/0
Silica - oo .. e 389?
Phosphorus - . ...l .05%

THE PERKINS MINE

is the next one west of the Briar Hill, sitnated on the outskirts of the village
of Norway. The Perkins has been a good mine, though a small one. Tt had
a fine body of excellent ore, close to the east line of the Norway mine. 'Iihe
ore was dipping south with the formation and pitching west. The underlay
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is limestone, and it has run flat and cut out the ore. For two years all the
ore obtained at the Perkins has been from the pillars. They have been min-
ing them out and letting the walls fall in, so that now the mine isa wreck.
The machinery has been taken away, removed to Negaunee. Thereis said to
be a little ore somewhere down under the debris, which Captain Perkins
says he is going to try and mine, but it looks like a dubious undertaking.

The mine has been worked since 1879, and has produced 329,936 tons of
ore.

In close proximity to the Perkins on the west is

THE NORWAY MINE,

which of late has met with some misfortunes, and has been somewhat under
a cloud. The east end of the mine has collapsed, caved in from the surface
down to the fourth level, leaving the bottom level, which was well sustained
by pillars and timbers, intact, as is supposed, though there has not been
much investigation in the bottom, there being a wholesome apprehension en-
tertained regarding its safety. The mine has been filled with water for a
long time to the fifth level and no work has been done below the third. No.
3 shaft is open down to this level. Nos. 1 and 2 to the west are in the
crushed part of the mine. The fall of the mine only extended as far west ag
No. 3, on the surface, leaving the shaft intact down 200 feet to the third
level. Men are now engaged cleaning about the shaft in this level prepara-
tory to pushing through the collapsed ground to No. 1. This work has been
delayed, waiting until the new pump should be working and the mine freed
of water so that it can be inspected below and ascertain if all is secure. It is
not certain now but the floor may be ““swinging,”” and liable to give way at
any time. There are 300 feet of the mine from the Perkins line west that
are included in the ‘“cave.”’

All the east part of the Norway is underground and has been worked out
pretty extensively, leaving very large chambers; the roof being wholly sus-
tained by the pillars of ore or rock. Very little timbering has been em-
ployed. The ore occurs in the broken jasper formation, in pockets, some of
theﬁn of great size, and when the ove is taken out the walls stand extremely
well.

The foot wall of the ore formation is hard, crystalized limestone, which lies
very irregularly, sometimes dipping at a sharp angle to the south, and again
lying flat or pitching to the west, or making a roll, forming tronghs in the
ore formation, wherein, if the ore occurs, the limestone forms two foot walls
or is both foot and hanging. This condition exists at the west end of the
mine in No. 8 pit.

The present company has owned the Norway four years, and has not ex-
tended the openingsat all. All the east part of the mine, the underground
portion, is no deeper now than it was then. A large amount of ore has been
mined annually, but all taken from the old stopes. It seldom occurs when
a mine of the size of the Norway is so fully opened as it was at the time of
the purchase. T went through the mine carefully in the spring of 1881, and
was impressed with the amount of ore in sight; since that time they have
been working at the same stopes, and have done no exploring, sinking or
drifting. The mine has kept up its annual product from what was already
developed. But the result is nearly ultimate depletion.  This process can-
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not be carried any further. There are no more stopes to exhaust. The ore,
the good ore is practically gone; 200,000 tons of ore isa good deal for acom-
paratively small mine like the Norway to furnish from openings previously
made. They have reached a point where the mine must be further opened
to secure a product. o

There is plenty of ore in the mine now but not of a quality to be mer-
chantable; it is mixed with rock, rather high in phosphorus and not hlgh in
iron. The ore formation is peculiar; it is broken jasper and ore, sometimes
all ore, but never quite all jasper. Some of it, if picked, will give good ore,
but that work makes an additional cost, which the price will not bear.

There are two veins, so called.—the old blue ore vein and the B. B. vein.
All the non bessemer ore is sold as B. B. grade, that is its trade mark. The
south vein is bessemer, and the bessemer ore is what the company wants.
They have plenty of B. B. ore that could be easily mined, but there is little
or no sale for it. The rock is all left in the mine, none is hoisted, or if it is
it is dumped back to fill some other place. They do not seem to regard the
cost of hoisting very much, as it takes only nine cords of wood per week, it
is claimed, to do all the hoisting of the mine. . '

The inadequacy of timbers to support a mine is plainly to be seen here in
the timbered drifts that were crushed in. Sound, stull timbers two feet and
upwards in diameter are snapped in two like a pipe stem. Uprights are
crushed down completely in direction of the fiber. No doubt the falling in
of the Perkins had much to do, as they claim it did, with the disaster at the
Norway. . .

In order to reach the underground workings with more facility, and to ex-
tend the openings in future with greater safety and economy of working,
the company has undertaken the sinking of a downright shaft, which is
already to the depth of 380 feet, or 100 feet below the present bot’gom of the
mine. The collar of the shaft is 100 feet lower than the surface of thg mine,
on the hill above, so that if the shaft were started from the same horizon it
would be just at bottom. The shaft is started in the lower ground. It will
be sunk still another 100 feet. The main value of the shaft now isto furnish
an avenue to get the water from the mine; ultimately it will be furnished
with double cage. They will raise the water with two 16" plungers to the
mouth of a tunnel, which will intersect the shaft 100 feet belgw the collar.
They are driving up this tunnel now from the swamp, starting 1,200 feet
south, and are already 600 feet on the way, giving fall sufficient to secure
discharge. )

They have a new pumping plant at the Norway which was nearly ready to
work at the time of my visit. They claim it to be the best in the mining re-
gion, and I see no reason to dispute the claim, for I admire it very much.
The pump is similar to the one at the Barnum mine, 10 feet stroke. T‘WO‘
bobs and two plungers with discharge pipe between them, one plunger rises
as the other descends, and the flow of the water is constant, instead of being
intermittent, as is the case with only one plunger. This doul?les the amount
of water raised in a given time without any increased expenditure of power.
The capacity is stated as being 116 gallons per stroke, with four strokes per
minute. The best of stone foundations have been laid for the bobs and rods
and the new engine house of stone, which is 100'x40". It will be seen ‘that
the rods are so fastened, on opposite sides of the wheel, that one pulls in as
the other pushes out, thus balancing and saving the use of the weighted bob

so commonly employed.
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The big gear wheel to which the rods are attached is 34’ 4” diameter, made
at Riverside works, Detroit, as was the rest of the new machinery, except
boilers. The engines are low pressure, each 28'x38’, huilt in 1884, and were
ready to work October 27 last. When I saw them they were running on 27
pounds of steam and running one plunger, the other not being ready. The
machinery was designed by James B. Lyon of Marquette. There are two
new boilers, each 72"x18’, built at Johnstown, Pa. These boilers seem to re-
quire but little fuel. Captain Oliver has designed a grate which works ad-
mirably. The ones that were in soon twisted out of shape so as to be worth-
less. Oliver’s design meets with no such difficulty. The boiler frontis also
unusually convenient, being arranged so as readily to get at the flues, revolv-
ing doors to supply fuel, etc. There is space for two more boilers to be put
in when required. This machinery will suffice for the mine for many
years.

Up on the hill, at the west part of the mine, are the large open pits in
which the men are still at work. They are down pretty deep, but in places
there is still ore in the bottom ; in others the roll in the limestone cuts off
everything. There are a good many geological peculiarities at the Norway,
which require time to study and unravel. In fact the whole range through
to Iron Mountain is little understood. The limestone, the ore formation,
and the sandstone are in different relative positions at different points, and
it is not perfectly certain what are their true positions. Sometimes the lime-
stone has been so folded as to give the impression that it overlaid the ore,
but its position here is under the ore and no ore has been found north of it
though I think it by no means improbable that there will be, basing the im-
pression on the character of the rocks,

What has helped out the Norway the past yearis the new pit, which is
divided between it and the Cyelops, each mine taking about half of it., This
pit is at the foot of the bluff, is about 300 feet long, 100 feet wide on top,
and 50 feet deep. The ore is the best soft blue ore that is not surpassed by
any found on the range. The width of the ore is about 30 feet and dips to
the south. Test pits have been sunk south which bottomed in this ore,
showing that it continues under the surface. It was a very valuable find for
the Penn Co.

The Norway mine employs about 250 men, and the annual product is
showxn in the following table:

Year. "Fons. Year. Tons,
1878 . 7,583 188 . 165,084
879 . 78,540 1888 ... 114,836
1880 ... 198,765 188 ... 71,515
1881 e 187,558 L 57,741
Total tons...... ... R, 825,742

Wm. R. Babcock, General Manager; John Oliver, Superintendent, Nor-
way, Mich.
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THE CYCLOPS MINE

M ]

y he most profitable, comparatively, of any of the Penn company’s
}Iifbisnleasl.oveIdtl fvas not r?ltjted very high at the time the pu}rchase W&f}1 made fa(;l;
years ago, but it has annually given a good product of the beTst o ue ore,ld d
has cost less than any other that the company has mined. Not tmg 00.1}C e
more fortunate than the discovery of the new pit on the line be {)Vleen 1 a X
the Norway. It has already given at least 50,000 tons of valua fethme,ir(l)e:
tained at the least possible price. There is but little to be sald of the zn no;
there is little of it except a great irregular excavation made by glﬁl}%m%h ut
the pockets of ore, which were found in the sandstone and ber_lga tll . eaS
is still ore in the old workings, as good likelihood of finding it ash 1elet w ;
two vears ago. But of course the best deposit is the new find to the east.
should estimate the product at 50,000 tons for the ensuing year.

The mine has given each year as follows:

Year. Tons. Year. Tons.
+

L E ¢ T PRI 6,275 1882 . e 18,287
1870 e aiaas 46,442 1888 . e e 22,675
3880 e ieeaen 14,368 1884 o e meeen 24,099
1881 e 12,214 1885 - e e e cc i 49,897

. 194,287

POt B OIS e - o - o e e e m e e e ddmemm e mmen oo

William R. Babcock, General Manager; John Oliver, Superintendent.

THE STEPHENSON MINE

lies north of the Perkins, that is the property does, but the mmed.cdompé“lsis
a narrow lense of ore lying in the foot wall of the Perkins. It Pl 1k1.10 gré
tend down very far. The ore was near the surface, between the telkmds °
and the limestone. They worked it out and when it fell in it too ow

the Perkins also. o 1
pa’%llzfcompany continues to explore in a small way and it is rumor eg tl;aj;_
some mining work will be done next year. It worked three yeegzso an eg o
duced a total product of 34,995 tons. The property comprises acr
land owned by Lumberman’s Mining Co.

Going west from Norway we reach in a few miles the
INDIANA MINE,

of which there is not very much to be said in addition to what hasé}een s.za%eafis
in previous reports. The mine is somewhat deeper but the ore deposi s
not increased in size, and there is no more promise of a good ml_ngnow 11111-,
there was several years ago. The company has added a Mew hois mg; pnain
recently and also new pumping machinery, Cornish 17 pluflgeé}hptll %tion
October last, which will insure them the mastery of the water. e loca
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is a wet one, and the water has been a serious ob

. , stacle to d i
;mjne has reached a depth of 175 feet, and remains, in the Sﬁg}fzprggni.ergthe
b(élee, fa smgll lense of blue ore; but quite lately another small deposit ho-
Thgly 1(1);m s alsode.Hi ore, 5 feet wide, a short distance east of tllze m'né;S
- ve opened into it and it is increasing in size i i o

¢ _ ' and bids fair
;21“1155; . 11&?} ma{(m}um fm:ce 18 60 men, andbthey raise abou‘LESOaltlonzo o?eogi
pet fOI?Bessezliae(z}esés ’ﬁfgftr'ltd‘l’ medium in iron, but low enough in ﬁllospllo-
s I 3 1t1s in demand. A branch railroad reaches the

R. P. Travers, Agent, Chicago, 111

Product:
—— —
1 — ——
Year Tons. Year T
ons.
1882 .. .. - P
R 4,280 1884 .
1883 . l soee || asss T -
9 | ,362 1885 2,738
Total tons ... ... o o -
________________________________________________ 12,118

N. E. 4, 8. 27, T. 40, R. 30.

oﬂi?« ((;;e ]Wafstf_ound at the I.H.in.ois adjacent to the Indiana; but there a

o Westg())foiielolnsdm ’Lhatt1 Vlcomlty which promise better results On SeI(;e
22, nalana, the Cuff Bros. are explori : g .
“shows’ of ore. Further work may developpenmﬁg%; ?(I)lrda‘h;‘;iese\’el  good

THE QUINNESEC MINE

tvzzsdzgrgsidered exhaus‘te.d 18 months ago. Captain Morcom, the Su eri
ion pun,]pss()) é‘;}}gé);tsgé ;unlg i?ld, to the company; the machinel’"y was rkemlz)vétril-
€ i , 16 mine was suffered to fill with water :
%:;Zilnttigf su&‘f@ce @1~a1nqge. Subsequently Captain Oliver 3?’5118 u]ﬁ)f(fl?wi‘;he
went in aéﬁfﬁea?(arrtuned it and found indications of ore that was leff in t?é
Tne i punigegutqtuhaentlt)tf to %?y for further mining, so that coffort was

water; the lower part of the mji ved i
preclude any work being don% 3 oven, 10010 forn o to
: ‘ g at the bottom.  However, 14,110
ﬁfﬁ lt)ﬁznla?;&r}gh;g? th(.etulp%eli)levels in the past year. ’ It ’was tlé);llfn(g gze
ud th » where It had been covered up, and in the pill )
ha(l{l%)?éowrfﬁre oblhged to sink in the foot wall to reach the 011'131 ggs.the shafts
They have(;l};e e}fs. The company is still at this work of s?crammin ore
gone to s 0c fester engine and hoisting drum. The old maehinelg haé
gone to V Lvian.d bl‘he mine employs about 50 men. The Quinnesec is 031’16 of
tho depositng Oi};ﬂ;&fenn Itrot} ICo. The company is also exploring for
de ore, as yet with no marked success.

thiVI‘zIzi]lcl);(garrg l?lc.ka_nds, of Chicago, is sinking a shaft in the east part of
o hopedbti]:g ele}lt Is claimed a good body of orc exists. Tt is sincerely to
such may prove to be the case; Quinnesec is too prettyyand

substantial a village t i
D yani ge to be left wholly without the support of active mining
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THE CHAPIN MINE

continues to be one of the mining wonders of this remarkable country.
The ore deposit still holds its phenomenal magnitude and excellence without
diminution in quantity or purity, as greater depth and extent of working
are attained. But some of the difficulties that have long been apprehended
as liable to occur from the system of mining pursued are seriously real-
ized.

The deposit is of immense extent, reaching a maximum width of 128 feet,
and averaging 90’ for a distance of 400 feet in length, from the west end of the
mine, and continues with variable but diminishing width for a further dis-
tance of 1,800 feet. It is a magnificent deposit of mineral—soft blue specu-
lar ore, that is easily mined, but has little value as a support in pillars.

The mine is wholly underground; contrary to the custom that formerly
prevailed, no open cut work was ever pursued. Ten shafts have been sunk
in the ore on or near the foot wall, and the method of extracting the ore has
been in accordance with a system that has been followed from the beginning.
It consists, essentially, of opening a drift for passage way along the foot
wall, or from shaft to shaft in each level, thus connecting them. This is
done in advance of and preparatory to stoping. At each 18 feet along the
main passage way and at right angles to it, cross drifts are cut through the
ore to the hanging wall. T'hese openings, rooms, or headings are 20 fect
wide and are thus separated by pillars of ore 18 feet wide left standing for
the support of the mine; but as the ore is soft and friable, it would readily
disintegrate and crush down if it were not itself sustained by lateral sup-
ports, this is sought to be accomplished by timbers, which are framed and
placed in the rooms between the pillars in accordance with a uniform sys-
tem.

A mud sill is 1aid on the floor of the level against each pillar, and kept in
place by cross sills laid on the bottom and extending across the rooms, 7
feet apart. 'The uprights are 7 feet long, and are set in mortices 7 feet apart
along the main sills and at equal distances apart on the cross sills; on these
uprights caps are placed, lengthwise and crosswise of the rooms. The cross

caps thus rest on four posts.
This ““set’” forms the foundation for a similar one that in time is made

above it and so on to the end.

These successive bents continue to the hanging wall and are placed as
fast as the ore is taken out to the height of the post. When one “set” is
completed a covering is made with plank, or poles splitin half, thus making
a floor on which the miners can stand to stope the ore from the back of
the room, causing it to fall upon the floor, whence it is run down through
apertures into tram cars below and thence out to the main drift and to the
shaft. The ore having been stoped out to the height of 7 feet, or as fast as
it is done, a “‘set’” of timbers is carried forward as the stoping advances;
and so on in succession one ‘‘set’’ above another, the uprights carried up in
vertical line until the level above is reached and the final timbers connect
with those in the bottom of the preceding level.

Openings are made through the pillars for longitudinal drifts, and these
openings are timbered in the same manner.  Thus the pillars of ore stand
between the openings 20 feet wide, filled with these timber sets. To prevent
any danger of kuckling, as far as may be, and also to guard against the dis-

14
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Integrating tendency of the pillars, and of the friable, slaty hanging wall
lagging or sheathing is firmly placed between the uprights and the ore an(fi
rock. The timbers are fitted in the company’s mill, and are lowered into
the mine through the timber shafts.

When completed there is nothing left in the rooms but the timbers The
hanging wall and the overlying burden are sustained by these pillars 'of ore
reaching from wall to wall, and from the bottom to the top of the mine—
sections of ore 100 feet in length and 400 feet in height and that are kept in
position by the timbers which are placed between them. g

It will be seen that a large percentage of the ore is left in the mine: that
great expense 1n timbering is ineurred, and that, afterall, by reason 5f the
great width of the ore deposit, the slaty, friable nature of the including
walls, the want of stability in the pillars, due to their great height and ten-
dengy to disintegrate, the weakness and uncertainty inherent inbany system
of timbering howevgr well devised and carried out, render this methjcf)d of
extracting ore unsatisfactory. There is more than the usual element of
danger in the long run, that cannot be eliminated from this system of min-
ing. However apparently secure there is ever the liability through, possibl
unforeseen weakness, of collapse in some point of the mine. Tlélje ’fact tha};%
there are serious grounds for apprehension of danger is verified by the sever-
al catastrophes that have occurred when portions of the mine have czwe(i in
a matter not confined to the Chapin alone, but a disaster that has been ox e’—
rienced at other mines on the range. The most serious caving in that }?as
happened at the Chapin occurred a few days since, on October 28, last

which reached from No. 8 to No. 10 shaft, a length of about 400 feet; but
while the mine caved in on both sides of No. 9, the shaft itself is left)il’ltaot
and will hereafter be used as a rock shaft. The shaft pillars kept it from
Injury. All the mine between No. 9 and No. 10—between the shaft pillars—
went in, down to the bottom, to the fifth level. The shafts are to the sixth
level but thg ground is not opened between. East of No. 9 shaft piilars two
rgoms went in to the fifth level, and above the third level to the pillars of
No. 8 shaft.  Another caving in between Nos. 5 and 6 happened the year
previously and reached down to the third level. There was also a minor};ne
at a previous period.  The inherent weakness, which must inevitably lead to
such results, and which must, in time, include the whole mine, has not been
unforescgn by the management. For some years the officers h,z»we held un-
der consideration plans for extracting the ore which should obviate the ob-
Jections of the present method. It had been decided not to pursue the old
(}))Llint}to al.liy]‘ greater depth, but to endeavor to 11 up the rooms and to mine
ﬁ]_]ingl,e pillars above the bottom and below to begin a system of stoping and
It has been found necessary to remove some of the buildi ¢
ic;sstlei,l ore pockets, stock piles, etc., from the surface ox?ei'ﬂ‘ilél%li,ing.lev"}jcﬁg
Strgt(é(})l odfpxs*;iii)tsén%ciic? near the office,taking down an ore pocket and along
The shafts are sunk to the sixth level, and from No. 6 sh i
are connected by drift, and also some stoping has been doneaff);towhee?r; ?\Tf)heg
and No. 7. _ The levels above the fourth have been opened into rooms ah.nd
also lncludlng the west end of the fifth level. Between shafts 6 and 7 in the
fifth and sixth levels they are mining out all the ore and filling the space
with sand and rock, run down from the surface. In the fifth t}bley are I}I)ﬁn-
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ing the pillars, having selected this part of the mine because it is the safest
and the best to acquire experience in this kind of work. In this space of 250
feet they have the pillars nearly all mined out up to the fourth level, and
filled with sand and rock. In cutting away the pillars they rise up in the
pillar, filling in as they go, and keeping a chute open through which to mill
down the ore as they proceed upwards.  Naturally there is settling of the
ground. Some ominous cracks appear in the pillars of ore above where the
men are cutting away.

Just how much of this work can be done is uncertain, but it does not ap-
pear that it can be carried out very extensively. The judicious plan will be
to strip the dirt resting on the ore and run it down into the mine for filling,
and, possibly, to underhand stope the pillars as far down as practicable, and
also rise up in them from below and cut them away, when, if it gives way,
it can go no further than the filling and the debris will be only ore and tim-
bers, so that the ore will be clean, unmixed with dirt and can be mined and
saved ; the timbers mixed with it will be an obstacle in mining it, but not an
insuperable one. But mixed with the sand and ground much of it would be
rendered worthless. They are engaged in this work of stripping the ore and
milling down the dirt into the mine to fill the rooms where they are now
mining out the pillars.

In the sixth level, between Nos. 6 and 7shafts, they are stoping all the
ore, carrying the stopes lengthwisc with the vein. They rise up in the back
about 8 feet and back-stope the ore with the vein, letting the ore fall on the
floor, whence it is loaded into the cars and trammed away to the shaft. The
level is filled with rock up to near the back, and then another back-stope
taken and so on.

In accordance with their new plans for mining, three new downright shafts
are sinking in the hanging wall north of the mine, from which cross-cuts to
the south will reach the ore. These shafts are designated as B., C. and D.
The former is the one to the east, and is already 282 feet deep (November 1) ;
it is 9'x12" inside the timbers. It is just to the fifth level, and the cross-cut
to the ore is 30 feet. (. shaft is 755 feet west from B., and 287 feet
deep.

D. is only a stand-pipe as yet, 1,100 feet west from B. It is 100 feet
through quicksand, etc., to the ledge, and they apprehend considerable diffi-
culty in sinking to the rock.

The management talk of sending to Europe to get the service of parties
who sink shafts, ete., through soft ground by freezing it. These foreign
parties have the machinery designed for the work, and by thrusting pipes
down into the ground surrounding the shaft the influence is brought to bear
to freeze the earth so that it will stand up while the space within for the
shaft is excavated.

From the new shaft cross-cuts will be made to the ore in each level, and
the south ends of these cross-cuts will be connected with drifts made in the
hanging a little way north of the ore. These main drifts will be 8 feet wide
in the clear, and will be laid with double track, T. rail, for the tram cars,
which will be run to and from the shafts by endless rope. - To this endless
chain the cars going out will be attached ; on the north track those coming
toward the shaft will be on the track next to the ore. It will be simply an
endless chain running all the while, and the cars may ve aitached or other-

wise as desired. At each 60 feet of space along the main drift cross-cuts will
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be made through the ore to the foot wall and e i
d 7 xtended into tl
Zhort' dlstz}nce to secure rooms for safety in case of accident. leTfl(:aOtorza{xl'ﬂ?
W?tll?llr;ec(]l{m sftoyt)es Gﬂfeet wide through the vein to the level above and filled
i : as 1ast as the ore is removed. Several adjacent st ‘
ried forward at the same time, in advanc bthor, and the ore bens
: : » 10 advance of one another, and ! e |
can be attacked at different points. The i i ’ e areion
' ints.  The stoping will of course b i
up to the filling above, no floors will be 1 in f i i
7 4 : > 0 flc e left, in fact no ore will be left -
(x)\r}éere.of filuerme_thog of mining for the future contemplates removin§ allazlge
. se 1 aavancing under the filling timbers t b
after the manner well understood by mji ; In this work, Ty
: y miners engaged in this work. Uprigh
are set up at each few feet of advance, with 1 vy whidh the
lagging of poles is thrust in ahe L Inorder to do thie the Iagsing e e
{ head.  In order to do this the lageing i
forward at an angle upward, so that while i “ront St
s . le it rests on the front ti
farther ends are held u “false’ on i 15 plased abens
p on a ““false’ cap, a cross timber that is
the true cap and free from it, leavi ¢ o two. Infhons”re
! rue I n 1t, leaving space between the two suffici
:lnsgrt ’zile lagging poles for the next advance. In this way they élancziggznzg
bfl eli he ﬁlhng as well as under the ore. The settling that must ensue will
LT?}rl v gmd'lﬁﬂl; and cannot be great in amount.
1e ore will be run down in chutes iuto the cars standing
o W) ! on the t
:hlyfcth, %;lfgoﬁozzskﬁ?gd,ﬁm.ay be attached to the moving chain and sent téafllfé
Torol oo » for filling, will be run down in separate mills from the
The shafts will be double cage i
_ ge, and the rock filling material will ¢
gﬁg%;g tC}ars to}the (lie;lfe'eltabove the bottom and be rung;)ut to the milis tcoon}:)ee
: irough and distributed over the filling. It is designed to buj
;hl e;e rf)ck mills of short round poles laid horizontally, radia?cind fr?)m L351}112—
perture as from the hub of a wheel; thus the rock, when cht?ted do
erlll‘llmg.mge against the ends of the timbers. "
e dlameter of the chutes will be 2§, the lower end bei ’
shgyged, OPenilrllg downwards to prevent choking up end being made bell
course all this is somewhat in the future 'bthel:e ar ils i
: i vhat ir ; e many detail
((:)o}iltempla,ted WOI“k‘ into which it is not worth while at pre};ent a’zos lelil’ilre
anges and modifications are liable to be made before the new work of
Sotpenl%glg 1s consummated. The rock for the filling will come from the sand-
m(i)rtlle ?tﬁ on the company’s land situated a short distance northeast from the
e. 18 very accessible, easily mined and admirably adapted to the pu
PO&‘e},,anq it is down grade to the shaft. e
1¢ mine at the west end is of variable width, but i
. : : s as previously stat
ﬁle ore, for a dlstaneg o_f 40_0 feet, is on the average éO feef to 90 fgets ;ig%
T]}?nfie' it narrows until it pinches out. At No. 7 it is about 30 feet wide,
] e ‘;pl to the north at the west end is 85°, and at the east end it i8 60° Th(;,
redpi)c hes to the west at an angle of about 85°, but the mine has not éhort-
22§1in3irne%si§)§1 of thlshwgsterly pitch of the main ore body, by reason of the
ning he nor eposit at the east and of its constant lenotheni
1I£ ;Zét}g)(;gzsouteﬂ north oft}’iheﬁma,in deposit and has lengthened togthz ;VI(legt
until now,in the fifth,it is 400 feet 1 Wi i
ofI40 fleet, being at one point 110 feet wide. one, With an average width
n planning the new mine it is designed to locate th
1 plannir e ore chutes along th
fflz;lrcloil‘:ﬁltlsi:r’f 50 ffete}t1 apart, each one to be provided with a ladder Wa§ foS
ce of the miners. The rock winzes will b r i
ore body as they discharge on the filling, ) be further southin the
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The company in this work of opening a new mine is incurring a great ex-
pense. The labor and cost of sinking these three new shafts through the
hard limestone is considerable. The driving of the cross-cuts and connect-
ing tunnels in each level will be costly dead work. The railroad tracks are
to be changed, new ore pockets built. In fact the work to be done is nearly
fully equal to opening a new mine.

It may be objected that the shafts are in the hanging wall, and that the
inevitable settling of the ground will in time serionsly disturb them ; but it
is probable that the company was constrained to sink in the hanging for the
reason that it has very little land on the foot wall side, and also that the
surface of the foot wall is on the high ground and is rongh and broken,
while below the hill the land is level and they have plenty of room.

One of the palpable mistakes made was in the location of the new stone
pumping engine house, which is at the east end of the mine, 128 feet above
the surface level of the west end; through this additional height the water
must be raised, as the pump shaft is just north of the building, and takes
nearly all the water from the mine. The pumps are two 127 and two 17"
plunger; each lift 200 feet. For the first 200 feet down there are a 12" and
a 17" plunger placed side by side. In the second lift below this the positions
are reversed. The pumps make 7 strokes per minute, 10 foot stroke, and
raise 1,300 gallons per minute. There are also No. 12 Cameron and Wells
pumps in the mine.

The extreme length of opening from east to west is 2,700', while the total
length of the property in the same direction is § of a mile; doubtless the
mine will be opened the whole distance, to the Ludington line, as the ore is
pitching that way and unquestionably reaches all the way.

The ore averages above 6094 in metallic iron, probably 65%7, and averages
.070% in phosphorus; it is made all one grade. The company has a labora-
tory and employs a chemist at the mine, so that the ore at all points of the
mine is being constantly analyzed.

Tive million fest of lumber is annually used in the mine for timber, and
nearly one-half of the underground force is engaged in the work of putting in
the timbers. Thenew mine, when opened and at work, will save this expense,
will save all the ore and will without any manner of doubt be found to be a
far more economical method of extracting the ore, to say nothing of the
saving of the ore which, in the present plan, is left in pillars, and which is
in a fair way to be lost. If the mine had heen filled from the first, it would
now, with the same aggregate product, have been only a little more than
half as deep as it is, it would be perfectly safe and all expensive changes

would have been avoided.

The total number of men employed is 800.
The prices vary somewhat for the work done, but in November last they

ranged as follows: For drifting, $3.50 to $7.50 per foot. For sinking
winzes, §6 per foot. For sinking shafts, $25 to $70 per foot, including tim-
bering. For B. and C. shafts they have paid about $30 per foot; for A. (an
abandoned shaft) $60 to $70. For the small sand-shafts to the rooms they
pay $1.50 to $2.00 per foot.

In the filling stopes,between No. 6 and No. 7, the company pays for break-
ing and filling 45 cents per ton, the ore to be divided in the chutes and the

rock to be taken from the rock winzes.
For the first-class stopes west of No. 7, in the sixth level,they pay 35 cents

to 40 cents for breaking ore only.
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Mr. Per. Larsson, the company’ i ini 1 i
rsson, the y ¥’s accomplished mining enginecer, visited
Slome of the mining regions in Europe the past seaLson,g hav%lfr been Ssleflt
here by t}{e company to inspect the methods of mining, especiﬁly of filling
mines, in vogue, with the view to their application to the Chapin. The Cha-
P(])n is held on a lease by the Menomineee Mining Co., the company paying
;Cceni’;s %)1;31’ tp;: Eoyglty for the ore.  All the power for hoisting, pumping
. I.nl . " . . ’ 3 ?
S sted by compressed air, brought in pipes from Quinnesec

The Chapin was only o i i i
: pened in 1880, in which t i

ped. It has furnished annually as follz)ws: yoar the fixst oo was ship-

Year. X
Tons. Year. Tons,

1880, .. f 34,556 1888 .. 265,830
| B g
881 . 184,717 1884, 290,865
) - 3
188 247,505 ‘ 1885 i 177,978
Totaltons...._. ... ___________. 1,151,451
__________________________________________________ ,151,45

G. D. VanDyke, Secretar d i i
! s v and Treasurer, Milwaukee, Wis. :
Superintendent, Iron Mountain, Mich.; Wm. Oliver, f{inirfg‘ ,Ce%tgl.l.oady,

It shows the great care taken of the m hen,i
1 _ . s large a force and i
large a mine, but four men have been kilein i tho pact e lling
2 ed in th y i
grgl}nd, two by stepping into shafts. " Hhe pust yeur, fwo by falling
Since writing the foregoing the mana, i i
' gers at the Chapin have found it
n'e%essgry to modify the plan of stoping the pillars, and h%ve for a brief pel—
glo' discontinued this work between No. 6 and No. 7 shafts. They are at
thlsfda,te (Januar}") cutting a drift in the hanging wall, about 25 feet below
u ?n 2§£th levehl of the mine and about 15 feet north of the ore. This drift
Sa . . 3 '
i me horizon with the points where the pillar work was discon-
Cross-cuts, south, will be made from this mai
y > Wi ain shaft to each of the pill
ai)ld when they have mined the ore out in the pillars from above g(ﬂxlznartstj)\
a ou}t1 the'seeond level the remainder of the pillars will be attacked from this
?evz yanglng drift. The cross-cuts will extend throngh the pillars to the
‘0(21 tvLaJIl and be timbered, and as the ore is taken off in slices longitudinally
and the space filled with rock, the ore will be run down in cribbed chutes to
this timbered level and trammed to the shafts.

THE HEWITT MINE,

:i‘}tugted south of the east end of the Chapin, still continues to work in a
Imited way. The mine has one or two small lenses of ore from which aﬁ
annual product of a few thousand tons is obtained. The prospects of the
mine haYe not varied for the better or the worse for the past three yea

The ore is the same as the Chapin, soft blue ore. T

The mine has produced as follows:

=

—
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Hewitt Mine.
? I
Year, l Tons, ! ) Year. Tons,
I
BTy N 4,352 ] 1884 - e 7,927
1882 . 9,667 188D s 4,627
1883 - e e V516 |
g i
Lot HOTIS .« - oo e o e e et e mae — e mmmm e 34,089

W. P. Bice, Superintendent, Iron Mountain, Mich.

THE EMMETT MINING CO.

is still engaged in the work of sinking a shaft in the southwest corner of Sec.
30, . 40, R. 80, close to the Chapin and Ludington lines. The shaft is
vertical, and is now 820 feet deep, and is in ore, recently cut in the bottom ;
how extensive it will prove is not known. The purpose of the shaft is to
find the Chapin and Ludington ore in the underlay in the Emmett land ; but
unless the ore flattens a good deal they are not likely to get into it largely
very soomn.

They have a fine shaft covered with a shaft house of great height.

E. P. Foster, Agent, Iron Mountain, Mich.

THE LUDINGTON MINE

increases greatly in importance; it is rapidly becoming a leading mine, both
in the matter of its increased out-put of ore and in its plant of machinery;
from its primitive condition of four years ago the Ludington has developed
into a great mine. Inferior to few of the Range mines in the magnitude of
its ore deposits, it is second to none in the quality of its ore. The ore is of
the finest quality of soft blue specular, analyzing 663% in metallic iron and
.05095 in phosphorus, and 2.00 in silica. The above was the analysis of an
average sample of a shipment of 15,000 tons sold to the Joliet Steel Works
Co. The Union Steel Co. spoke to me very highly of the ore. About half
of the product is bessemer.

The encouraging feature of the mine is in the fact that the ore deposit
is found to increase in magnitude as it is opened westward. The ore body
pitches in that direction and there is every present indication ofits indefinite
continuance.

The total length of the mine is about 800 feet, and its depth 500 feet.
There are three shafts from which they are hoisting. A. shaft is in the
hanging wall 150 or 200 feet north of the ore, and is sunk 500 feet deep,
104'x114 inside of the timbers, and will at no distant period be used for the
main part of the work in this portion of the mine.

The ore body has an average width of 60 feet for alength nearly equal to
the extent to which the mine is opened ; at one point the ore is 90 feet in

width.
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The method of mining is similar to that practiced at the Chapin, with the
exception that the rooms are larger and that floors of ore are left in each
level 12 feet thick. The ore is mined out in rooms, across the vein, 22 feet
wide, leaving pillars 15 feet to 18 feet wide, and on these latter rest the
arches which form the floors. The timbers are left in the rough and are
framed by hand instead of by machinery, as is done at the Chapin.

These heavy floors in each level constitute an important difference in favor
of stability of the Ludington, and must greatly facilitate the ultimate re-
moval of the residue of the ore when that matter is undertaken, as it eventu-
ally will be. The intention is to continue the present system of mining
another year and observe the developments at the Chapin, with the view to
profiting by the experience of that company. However, they have begun to
do some rock filling in the Ludington; all the rock that is necessarily bro-
ken is kept in the mine and judiciously used in filling rooms. Another
matter that tends to strengthen the mineis the fact of the existence of a great
horse of rock that holds through the ore a1d aids materially in supporting
the walls.

Some necessary changes have been made by the erection of ore pockets, ore
dock trestles, etc., but by far the most important improvement that the
company has instituted is in the new mine machinery.

A building has just been completed, built of sandstone with slate roof, in
which a new hoisting plant has been placed, consisting of four drums, each
12 feet diameter, (W., C. & L. manufacture, Akron, Ohio,) three engines,
two hoisting and one pumping engine, 24"x48".

This hoisting machinery is the most powerful to be found anywhere on the
Range. It was not fully in place at the time of my visit (November), but it
was the intention to use it to hoist from the old shafts next scason and ulti-
mately to abandon them and use only the A. shaft. They have also the
machinery and are preparing to light the buildings and surface with electric
lights.

The company employs about 450 men and mines and hoists 16,600 tons
per month. The Ludington has been especially unfortunate in the matter
of fatal accidents to men in the past year. It is stated that the number of
men killed at the mine is considerably in excess of that at any other mine on
the Range.

The Ludington is owned by the Lumberman’s Mining Company.

A. A. Carpenter, President; Geo. E. Stockbridge, General Manager; A.
D. Moore, Superintendent.

The mine joins the Chapin on the west and the mine is very near the east
line of the property. Iron Mountain, the most flourishing village on the
Menominee Range, has grown up and is maintained from the business of
these mines.

All the power for operating this mine as well as the Chapin, is the com-
pressed air brought in pipes from the compressor works at Quinnesec Falls on
the Menominee River, a distance of about two miles. The air is brought in
24" pipe. The capacity of the water power is in excess of the present re-
quirements, as there is a great volnme of water and 40 feet head.

It is stated by the officers of the mine that the use of compressed air to
operate the machinery has resulted in great advantage to the companies in
the matter of mining cost, the compressed air furnished by the water
power being much cheaper than steam power.

COMMISSIONER OF MINERAL STATISTICS, 113

Similar works have for years been in use at the Republic with a like result;
but at the Republic the water power is only sufficient to partially supply the
necessary force for compressing all the air required.

The present Ludington mine was opened in 1881 ; previously the company

worked further west.
The annual production has been as follows:

Year. Tons. Year, Tons.
1880 oot et 8,876 3883 e el 102,632
B ) U 3,365 1884 e 101,165
1882 e 52,519 1885 . o e e e e 124,194
TOtAL GOIS - oo oot e e e e e e e e 392,751

Not far from Iron Mountain, near the margin of a beauntiful lake, is the
pleasant location of the once promising, but until recently abandoned

CORNELL MINE,

This mine was opened in 1879 and worked for a year or two, when the
lense of ore ir. which they had been working became apparently exhausted,
and the mine has since been idle. It is one of the most pleasant situations
in the whole mining country, the picturesqueness being dne in a great
measure to the presence of a fine sheet of water, Lake Antoine, above which,
about 90 feet, is the surface of the mine.

There is a good wagon road to Quinnesec and to Iron Mountain, and also
the railroad makes a detour to take in the mine and the beauties of the lake,
by branching from the main line west of Iron Mountain and connecting with
it again beyond Quinnesec.

The old company worked out a pit 300 feet long, easterly and westerly,
with a surface width of 75 feet, and a variable depth of 50 feet at east end,
and 100 at the west. 'The strike of the formation is about south 55° east, and
the average dip about 70° southerly. Overlying the ledge is a surface strip-
ping of R0 feet of sand, gravel and boulders. The bottom of the pit, and ap-
parently the whole formation, pitches in the direction of the northwesterly
end of the pit, at an angle of 23 or 30°,

Last summer John Friedricks, of Iron Mountain, commenced to explore
the old pit. He cut two drifts into the south from near the northwest
end of the pit, which ran all the way in ore; in fact the ledge on
the south side appears to be ore; not exactly clean ore, but a greater
percentage of ore than rock. In the northwest corner of the pit is
a body of ore 12 feet wide, apparently pretty good ore, and in the bottom
pitching under the hanging in the northwest corner, is the ore, the same that
is found in the cross-cuts higher up and further southeast.

Upon the north side of the pit they have explored the ore by removing a
narrow covering of soap rock, and across the bottom are lenses of ore, sepa-

15
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rated by seams of jasper and schist, and pitching to the northwest. Also
.the ore appears at the southwest end of the pit in considerable body. In
fact, there appears to be the same lenses of ore now that were originally
worked. The ore has become, perhaps, more mixed with rock, or the ore
body split up and separated.

But Mr. Friedricks and his party have found indications enough to insure
the existence of ore in sufficient quantity for commencing systematic mining
worl.

The analyses of the ore that have recently been made show well in iron, but
high in phosphorus; it is not likely to prove a bessemer ore. There are a
number of dwellings, engine house, store building, office, etec., already at the
mine, and a new plant of machinery is to be speedily supplied. A company
is to be organized to operate the mine, the lease of the mine having been
relinquished by the old company, and one secured by the parties now in
charge.

They already have a few hundred tons of ore ready to hoist, and working
about a dozen men. There are a number of gentlemen at Iron Mountain
interested in the matter, but the work is in charge of John Friedricks.

The description of the property isthe E. § of N. W. £, Sec. 20, T. 40, R. 30,
and the mine was worked two years, 1880 and 1881, producing 42,672 tons of
ore.

THE KEEL RIDGE MINE.

The Keel Ridge mine, which was the scene of the fatal catastrophe a few
years ago, whereby eight men were buried in the mine, and in which their
bodies still remain, is lately being explored by parties who claim to have
found ore in apparently sufficient quantity to insure the opening of a new
mine. Analysis shows the ore to be of the best quality.

Going westerly from Iron Mountain the railroad crosses the Menominee
into Wisconsin, and brings us to the

COMMONWEALTH MINE,

a mine which has greatly improved in the last year or two; showing as much
ore now as it has at any time since the mine has been worked, But it is an
“off ore,” medium in iron and high in phosphorus; an ore for which there
is no great demand; still the company has shipped the past season 41,472
tons, and its shipments since 1880 amount to 300,000 tons. They are pre-
paring to work the mine wholly underground in the future.

W. K. Dickenson, Superintendent, Commonwealth, Wisconsin.

Two miles further west, in the outskirts of the pleasant city of Florence,
the capital of the county of the same name, is

THE FLORENCE MINE,

one of the properties of the Menominee Mining Co. The mine holds a
great deal of ore, but it is low grade. A full description of the mine is given
in the Commissioner’s report for 1882, during which year the mine shut
down, and has ever since remained idle. There is also a blast furnace at
Florence, which, too, is idle. The Florence Iron Works, however, are in
active operation, and turn out excellent work.
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Beyond Florence about two miles, the railroad forks, one branch continu-
ing west along the west side of the Brulé to Iron River, and the other,
turning north, extends to Crystal Falls. This latter branch was completed
in the spring of 1881, at which time there was a great deal of activity
throughout that section. At the terminus of the railroad, near the falls in
the Paint River, the village of Crystal Falls was built np; lots sold readily,
and houses and stores, etc., were erected with great rapidity. The Paint
River is a stream of considerable volume, and from the beautiful falls, not
far away, the village takes its name. These falls, or rapids, constitute a fine
water-power; the fall is 17 feet, in a distance of 600 or 800 feet, extending
along a narrow island, which divides the stream, having a main channel on the
west and a minor one on the east. Through this smaller channel as much
of the water could be drawn as desired, and a bulkhead at the lower end
would give the full head of the fall, affording a great power, and one
cheaply to be utilized. It is admirably adapted to operate a compressor
plant, similar to the one at Iron Mountain.

In the vicinity of the falls are several mines. The Younstown, Paint
River, Fairbanks and the Star, etc., all of which could be operated by the
power running to waste over these rocks.

But as the mines are practically idle, and as there is no prospect of their
being very largely worked in the future, it is probable that if the utilization
of this water rests exclusively upon its application to the compressing of air
for the use of these mines, it is likely to remain untrammeled, and to con-
tinue forever to foam over the rocks in all its primitive freedom.

The C. & N. W. R. R. Co. built branches to all the mines in this section;
in the branch extending to the Paint River and Star mines, the river at the
falls is spanned by a bridge, altogether making a monetary outlay for which
the railroad company has failed to receive, as yet, an adequate return.

The. commendable enterprise and liberality shown by the railroad com-
pany, have seemed to develop this section and to open the mines. If the
demand for the ore had continued, a different outcome would have resulted.

The Orystal Falls district is a region of very fine timber. There are no
better hard wood lands in the State than are to be seen here. The sugar
maple, birch, basswood, elm, etc. trees are tall and large, affording a great
abundance of the finest material for charcoal, for the manufacture of pig
iron. The soil is excellent, and yields potatoes and other root crops, oats,
grass, ete., in ample fold. Capt. Waters, at the Youngstown mine, raised
rutabagas of enormous size, one specimen, symmetrical and perfect, weighed
sixteen pounds.

Just now the lumbering business is the chief source of activity. There
are lumber camps on the upper waters of the Paint River and its tributaries,
and large numbers of men are employed in cutting pine logs and in hauling
them to the streams.

Crystal Falls is the chief depot of supplies for this lumber interest. From
here they are hauled with teams to the camps as required. There are several
saw mills in the district, which manufacture lumber for local consumption
and to ship away.

One of these is the Mastodon mill, four miles from the Falls, on the line
of the railroad, where a branch runs off to the Delphic and Mastodon mines.
It is contemplated that either Crystal Falls or Iron River—as the voters may
determine—will be the seat of the new county of Iron.
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Numerous deposits of ore have been discovered in this district, but gen-
erally it is low grade hematite, medium to a low percentage in iron “and
high in phosphorus; kinds of ore for which there is but littlg demand ! and
1f sold at all, it must be at a price which leaves little or no profit in nfining
it.

Nearly all the mining companies hold their lands under leases paying a
royalty for the ore. Until recently this royalty was 50 cents per,ton‘l' now
it is generally modified fo half that sum. = ’

The largest and best equipped mine in the Crystal Falls district is

THE YOUNGSTOWN,

situated in the K. § 8. E. ], Sec. 19, T. 43, R. 32, being about a mile fr
the village of Crystal Falls. The mine was opened in 1b881, zm:(}i ni]sﬂ(;clflgloii'lf
ably equipped with everything necessary for operating a large mine. The
ore deposit extends east and west across the property to the low, level land
at the foot of the hillside which rises steeply to the south. 'i‘he engine
house is near the west line, and the hoisting ropes, etc., run east on “publley
stands’ to the shafts and mine openings. A nearly continuous ore dock has
been made in the hillside to the south, on a level with the top of the ore
cars, where these are placed, ready for loading, on the track in front of the
dock. Short elevated trestles extend from the shafts to the ore dock and
also to ore pockets, to load directly from the mine in season of ship-
ment.

But a 1§mited amount of ore has been shipped from the mine. The work
has been in the way of opening, getting ready to mine, after which it was
found necessary to shut down, because no ore could be sold.

At the east end the magnitude of the ore deposit is evidently great. Here
they have sunk two shafts 150 feet apart, and in the east one, known as the
Nelson shaft, they have cross-cutted in clean ore 163 feet, only finding one
wall, and have drifted east and west 300 feet, all in ore. The bottom of the
shaft is in ore, and ore all the way up to the stripping; 100 analyses of this
ore have been made, largely from this shaft. A typical allalysfs of the ore
from Nelson shaft T have taken as follows:

Metalliciron. ... __ ... __ .. 5 0

Phosphorus_ ... .. ________ . __ . _. 04‘2"/0//0
Silica. ... T 3.000%
Manganese. .. ... . ... 4.50&
Lime ..o .. 2.50%
Alumina_ oo ... 1.309

Water. .. ... 6.0095

[¢ The phosphorus varies from .35% to .8094, and some analyses show a per-
centage of manganese of from 209 to 369;.

On top of the hill above the mine are a number of good dwellings large
boarding house, etc. |

For a year past no work has been done. John Stombaugh, President
Youngstown, Ohio. ’

Product of Youngstown mine:

———
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Youngstown Mine.

i
|
Year, i Tons. 1 Year. Tons.
1882 .. [, 6,198 1884 el 8,343
1888 e 15,292
POta] T ORI - - o e e e e e e e eamemioaaoo 39,833

QUINCY MINE.

At the Quiney mine, so called, lying west of the Youngstown, no work has
been done in the past two years. It is probable that the location has been
abandoned by the parties who were working. The efforts were confined to
getting a shaft down to the ledge through the quicksand, and it is doubtful
if even this was fully accomplished.

At a short distance east of the falls in the river, previously described,

is the

PAINT RIVER MINE,

where a small amount of work has been done in the past two years. In No.
1 shaft, 55 feet down, they run a cross-cut south 60 feet to the south vein;
and in No. 2 shaft, 165 feet down, a cross-cut struck the same ore at 20 feet,
showing that the two lenses are coming together at greater depth.

The ore is about 4595 to 509, iron, and non-bessemer. They have just
made a new discovery (Oct.) at a point 400 feet north and 600 feet west of old
mine, and near the west line of the property; they sunk some test pits, and
at 6 feet below the surface found a body of ore into which they have sunk
15 feet and drifted 40 feet, all in ore,—a light, friable ore, in appearance
like rotton stone, and holding a large percentage of lime.

An analysis of samples gave:

Metallic 1Tron - . . . e
Phosphorus . ..o .9329%

Joseph Austrian, Secretary and Treasurer, Chicago; C.T. Roberts, Super-
intendent, Crystal Falls, Mich.

Product:
{
Year. ] Tons. Year, Tons.
1882 e J 4,615 1884, . ... [ 11,546
1883 e ’ 5,971 188, - e e e 2,374
L 0 720 A 0 £ V- U U 34,508
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OF THE FAIRBANKS MINE,

situated close to the former on the east, there is nothing new to record. No
work has been done of any kind on the location during the past two years,
neither is there any body of ore, so far as known, of any magnitude on the
property. The deposits next to the Paint River was worked out, and the
shaft next to the Great Western failed to develop any ore. Mr. S. D. Hol-
lister has charge of the Property. Product, 1882, 8,131 tons.

Adjoining the Fairbanks on the west is the

TRON STAR MINE,

formerly the Great Western. The only work done during the past year has
been with the diamond drill, with which they are still boring and are oh-
taining good results. This work with the drill is to the east of the mine
and not far away. Four holes in all have been made, and in all orc hus been
found. In one of them, a vertical hole, 90 feet of ore was found, and when
still in ore an accident to the drill compelled them to abandon the hole.

The ore from this mine is better than that from other mines in this vicin-
ity. If proper care is taken in selecting it, it is a very good quality of hema-
tite, fairly high in iron, and only.25% t0.309 in phosphorus. Itis claimed
that it is much lower than this in phosphorus, and possibly it may be. The
reputation of the ore was injured during the first year or two that the mine
was worked through shipping nearly worthless mineral; more care is taken
now, and an effort is making to establish a good reputation for the mine.
Sample cargoes of the ore were sent to the De Pere, Leland, Elk Rapids,
Florence, and other furnaces, but the result was not such as to make a de-
mand for the ore, so that it would pay to mine. The price is too low. It
.costs more to mine it than it will sell for.

The mine is in a swamp, and is thus a wet mine, and there is no surface
drainage. The ground all about is higher than where the mine openings
Aare.,

The mine is wholly underground, with timbered openings; undoubtedly
the better way would be to fill, for which there is abundant material to the
east in the sand hill. The greatest depth is 145 feet. There are three
shafts: the middle one for timber and the other two for hoisting ore. No.
11s 170 feet east from the west line of the property, and is about 85 feet
deep. No. 2 is 100 feet east from No. 1, and No. 3 120 feet east of No.
2

Product:

|
Year. Tons, Year, ‘ Tons.

1882 e . 587
1883 . 22,825 | 1885

The company has secured the services of Captain Wm. Hooper, formerly
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. - . a
in the employ of the Champion Iron Co., who is residing at the mine an
i is time to the exploratory work.
dego%ngl\}]elefblll?y, Treasurer, Detroit; D. K. Moore, S&cretary.
A:bo{lt two miles from the village of Crystal Falls is the

SHELDON AND SCHAFER MINE,

S. 81, and S. W. 4, S. 30, T. 43, R. 3%,
and Schafer, who are at pres%ntt(l)peéat}n%
i ' i formerly held by the Unior
i her preparing to. The mine was ld by
}}Tenmalllllg’SotierﬁtC(il I())f 8hicaggo, under a lease from the owners; but through
til(()% failure of that compbany téle 1ez%se lgjvsob;:;r C;I;gsl;i%. recently the part-
N ini ork has been done for ] t e pas
hsooﬁé?;zgtge property have undertaken to pump out the1 mine r;‘(,l\f,hopég
?r?tiantion as they stated, of mining ore. The mine i1s smlop %7 atnz;t thtom
pit 200 fe’et long, 80 feet deep, 30 feet \.V1de on top and 10 fee s
i t and west with the formation. ) . .
mlri*‘lz)lrgl%ezzttsariount of exploration hai everfbifn made ba;tt t};;S Cﬁli?éusggg
p i sunk on the line of the ore, ! : ]
llalg% tSIsltc%)olltlz lilraivteh};erilnine. The ore is of much better quality tha?l 12]%?‘:?;;—
.allalbir f(e)und in the mines in this district; llt i'stlowgrr1 21155;063113;125;1{:8&,1]1% wo;th
lace the ore within the bessemer limits. 1 h ‘ s 1y worth
?g’fﬁfdd&forou(rhly, and it may develop into a pr oﬁmble1 ‘n{melao tié]:l?oot
in t?he botto?n of the pit and at the ends, and they I(LV;? brmo Toof
‘01”0]11 The soap-rock, which was taken as the foot, shou]d,fotlgoul?t,, an% ¢
}cﬁ'o.ugh. They are also stripping the ground at the e(ast\o‘ ilf?tll]je éo-ca,lled
looks as if the ore would extend under the hanging, that is, {:s i the S0t o
hanging was only a slip of rock, and that the ore continues beyo .
are gnumber of dwelling houses on the property..
The mine was opened in 1881, and has shipped:

the estate comprising the N. W. §,
and held in fee by Messrs, Sheldon

Year Tons.

15,947 1884 e o
4,334 N AU PPEEEPPPTP PSS

Mr. C. Sheldon superintends the work.

i i we pass

Following the wagon road south from the l‘fLst Adésémalfgdlogytlilsil, inpthe

several mining properties which have at least a ngmbuildjnws . and

woods, and at all of which work has been done an o beoactively o
some of which, if the times were more auspicious, wo

ing. Among these is the

ALPHA,

3. mi i 2, S. W,
situated about two miles south from the S. and S. mine, in Sec. 12,
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1, 42-33. It is about i

I 8 about one mile from the Mastod i i

’}511;2 2\1"2111(13)1261'&11}1;(.)&(1 fdrc%m the latter mine Wﬂ? }(::;rlog;ll:l)ll(;; a{)lédrigdeexmniz?)n .
8 ever been shipped from tl i . ory

o een Sliipped 1‘equir;e(;rune, but some has been taken out and very

Capt. J. B. Swartz has charge of the property
A mile further south, to Sec. 18—42—33, and we reach
THE MASTODON,

;ngldelf'ie;l\gg g?ﬁl a‘dvgége t}%t has'bee_n considerably worked though it isnowidle
| . e mine is a large, open pit fror hi ki
s(;z:etgll;dted igiﬁ{he west and north under the hang}'ongj waullrll ‘IVO})lolflez}tle W’%llkmgs
soems ?11?311111112,t(131(§rst£1§;g1 soutck[l‘,hdi};(ping to the west, and is ovérlaidleb§)7r§
e, g ) ne. e skip r i
th% pit, and further to the east is th(sa (jrlfgli(r)lzilhlt;llllrslg dowon the cast side of
andz?it. ]:Eoberts ‘states that the bottom of the pit, underground, is all or
and aneaswc;};gs al(la good for 8,000 tons. In fact he says tﬁe ore }is 100 (f)égé
ast o s—clean ore,—and 180 feet in length. It i i
%;(ﬁdafng ab\?}ét 60%; in metallic irom, but high in pghoéphoruls h%ﬂ%elé%rﬁamte’
had t%léan 1 }lon hand last spring, and as the times appea.red 80 uni}aljany
eoul’d - }: resi) ved not to work the mine. However, it is stated that t‘ior-
could tome sg d a.goodr deal more ore if they had had it out or had been e
dja};ond %r(?uutee it.  The work now doing at the mine is exploring with tlm
{lamon 6(;2 : 0‘t11§ north of the mine; one hole to the east a;;g an ;6
slown Oto 0 1s 276 feet; found rock and mixed ore and 1‘0(;1{' areaﬁg ;
por hgve noltefvgﬁitdat an al&‘g}}e (;f 65° from same place; are down 256 fegzv
ore. e description is the 8. 4, N : .
sy : ore. . % N. E. 4, Sec. N
301’10};1_?1%1:2; ar’ll‘dhglglféﬁoasrél}llr;lo?e}" of (‘iv;;el'lings on t121e locatio;; Z(I}solz’ogd
) 3 i8 . rel
Austin, Sec. and Treas.; C. T. Rolil?tl: Z.I;Ii?d. Hid Breltung, Prest.; Jos
3] 5.

Product:

Year. Tons

1882 .. ... .. ...
.................... 5,477 1884 ... ..
O T 18,020
______________________ 18,577 1885 11,787
— i ‘

THE MANHATTAN

is an abandoned location adi i
jacent to the last described mi joining i
glée south. A‘ shaft was sunk in the same trend of ore blirtl%c’hadlomling o
velop_ anything of value. | © otk did not
Continning south to Sec. 24, N. E. £, S. W. £, T. 42, B. 33, we reach

et
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THE DELPHIC MINE,

which is held by the parties now working it on a lease from the Delphic
Iron Co. 'The mine is on a level table land covered with fine, hardwood
timber, and scattered about among the trees are the miners’ houses and the

other necessary buildings. The mine is wholly underground, reached by

three shafts, two of which are virtually down and are used for hoisting
The ore trend

ore with small buckets worked with drums and wire ropes.
is west and south. In the west shaft the ore deposit is 54 feet wide, but
narrows down rapidly to 6 feet in the south shaft, which latter is only
used as a ladder way; but further exploration is contemplated with the
view of using this shaft also for hoisting. The whole length of the under-
ground workings is 400 feet, and depth 100 feet below surface. The mine
is two miles south from Mastodon.

The ore is clean,—a hard blue hematite,—averages 5894 in metallic iron.
The mine has two stopes from which they are getting a maximum of 60
tons of ore per day; work about 20 men, and pay 40 cents per ton for
mining the ore; the company hoisting it. A branch two miles long, from
the C. & N. W. Ry. leads to the mine. W. W. Whittlesey, Supt., Florence,

Wis.
The mine has produced:

|
|

Tons. i Year.
K
I
|

1885 e s !

THE CALADONIA IRON MINING COMPANY

is an organization recently effected to operate a mine in Secs. 17 and 20, T.
43, R. 31, about five miles east of morth from Crystal Falls. Here a
deposit of ore has been found which seems to promise well, judging from
the development of ore made, and from its quality as shown by analysis.
According to analysis of the specimens taken, the ore averages above 6097
in iron and is within the bessemer limits in phosphorus. Itisa brownish red,
soft hematite.

The work done comprises two shafts, one of which was sunk on the line
between sections 17 and 20, 18 feet through earth to the ledge and 65 feet
in the latter. The rock sinking was mostly in ore, it is claimed, and from
bottom of shaft they cross-cutted 25 feet in ore. The property extends
over one-half mile along the west bank of the Michigamme River. Along
the river is the slate out-crop dipping west at an angle of about 80°; this
forms the foot wall of the ore, the hanging is greenstone. ~ From this shaft
they went north 200 feet and west 100 foet and sunk a shaft 8'x16', 90 feet
deep through mixed quartz and schist, and then drifted east 13 feet and struck
clean ore in which they continued for 30 feet without finding any wall.

16
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This work was done two
: years ago. An extensio 2
m]lﬁﬁeblﬁlndcl} railroad could, probably, be made to }clhsj;rzh)ir?fmat Western
Is owned by Geo. Wilson, of the Republic, and1 is lvzéld on a lease

D C p y . ). YL, . er ‘ V. IN 01 th I
J N 2 ’
l \ ‘l e r(l] pan ' ]) (Jl ” ];() ld, ] ](351 ]l()“ R/]J V. / [¢] l,

On Sec. 14 E. I, T. 4; 3
, S, E. 4, T. 43, R. 3%, seven miles west from the above is

TOBIN’S MINL,
wher i .
ere some good hematite ore has heen found also at the
3
BLANY IRON CO.°S

locatios 4
locat ‘1‘17,0(11(1){m]1]311=111)1g 80 acres,one and a half miles southeast from ¢
e vk z}s een done which resulted in finding ore T}
el teet, and have a body of ore 12 feet wide ° ' o company
naly anr f i (
. ysis of sample furnished gives 6204 to (40
Jessel?er, so Mr. McDonald tells n?e J‘oh/n0 WIOD) /Oldand o Tron i Lor
s S0 Mo Don - MecDonald, Prest., Iron River:
I ght, Sec. and Treas., Milwaukee, Wis. ’ o ron fttvers

rystal Falls,

THE IRON RIVER MINE

was opened an e work ini
h 18§3 o ﬂ(llotjle \\lfé)llx of mining and shipping ore begun in the spri
. 9, )k g 3 < o ’ )
of ore were minedfﬁq St;f] ]thef‘,llbt season’s operations wasbthat 102 ()O()pz:;l%
110 d. e average cost ini "
per o o ed 1 ge cost of mining was 50 ce
T ton, situation hmlng been very favorable for % ﬂb})“_t o s
main outcrop was along the side of g b] (If' tldtL ¥ necositnted ton st
] 1t ng t e of a bluff that onl itat 1 i
ping off of bS8 e ¢ only necessitate ay
outoand ]o‘),rlocllb i(;;tell)tfmg dirt, when the ore could beydirectly atet(ictlhccdSt(lllp-
a 11T Ry 9717 (0 \ “e \
placed on the tr O tram cars and carts and run ont to t} ailond cars
jngf o 1e track in front of the mine. The whol to f i s
luded loading i 1 om0 i nhic
Power }Ldlélf 1]1350 th}e cars, was at first but 20 cents per tgiinmll\jg’ Wthlbh
s & ¢ $ e ( 1St a5 ‘ :
COlllpal‘atiVeI; in(?é ')erlle'ff]xbt season. In the meantime, however W'hoils et?m
poparatively in Xpenstve mining work was in proeras ‘ati v
; 4 t;n‘b or the future, when another order of oot cos e o ore
e be tutu v : £ Circumstunces ’ ¥
TS preparatory work considerable difficulty w ('mw'b oot o Spyer
lV?l%nmtm'o Incurred, as must be the case j ! ;‘ids s e o jarge
(e s 2 in a 1 T : i
me is somewhuat elongated, thut is, ti  poiats of attack ot g River
tance apart. The ore is fm,m 1 alon i e Toor of piapare ot auite a dis
eo 3 a along 1 y bluff ;
north and south o the et ) 2008 1 the iopt of the bluff thut extends
close 1o gy o on i of‘fl side ?i the Iron River, in Secc. 36, T, 43 .35
se to tl 8 1¢ section. T ) holds the land
2o 1B st line of the . 1e company also :
Iinf]'tAd g 1mn S.GCtIOI_l 59, in which ore has been fou1 d fyt sy hOldS' 0 and
'11‘11 el qrntity mi nd at several points and g
1¢ principal mine ir
workings are at tl cbr
Ehc property, the main one l’)i}'n;g' 'Ltdtthtehi(?}xttllCme L pond south Jimits of
* Y . - ) ¢ 1‘ L > ; 3 (v i
Aeetbouth from the northwest corner of the 1t9nd} o oy Point 1,600
nore dock with a rise of . one foot to the I(SJ?)C s e ot 1,200 Tect.
pa,ll"tl offthe e runs the whole Iength of thig
Ahe fee of the mine ig ir i
. mne 18 1 several differen
: 1 differe ar
;ro‘ssmg the ore, thus making it nece " ol
§ separate accounts of the ore have t

The lines of divisi

Hife ! : ‘ision
Qa(i)ly to keep up the lines in the stopes
0 be kept to adjust the royalty Withlﬂlé

44‘ - o —
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several owners. The several pits at the north end are called the Cyr, the
Stegmiller and the Selden. The south mine is known as the Isabella.

The mining now is largely underground at the north end. In the large
pit the horizontal section shows the ore body as an arc of a circle open to the
west and dipping to the west. The whole length of this bow is 1,200 or
1,400 feet, and the extent to which it has been worked underground is about
%60 feet. The lowest level is 200 feet below the surface and extends about
350 feet north of the shaft; a drift to the south has been opened 300 feet
long. This underground mine is reached by a single shaft near the foot
wall, starting in the S. W. 3 N. W. 4, but dipping to the northeast, so
that its foob is mow mnear the north line of this 40. Ventilation to the

" north of the shaft is secured by means of an opening to the surface, through

which the rock is milled down to fill up the mine as the ore is extracted.

To the south but little has been done except drifting; a blower is used to
force in air. In the bottom level exploring drifts have been made to the
east and to the west with good results, one of 40 feet in length is all in ore,
and on the same line to the south 15 feet the drift that is made is also in ore.
The general width of the ore deposit at the bottom as nined out is from 0
to 30 feet; it is far from regilar; as in most hematite deposits, slips of rock
intervene, but the aggregate of the ore holds out very well. The ore ab
both ends seems to be reaching out under the river. The west end pointing
to the Nanaimo mine and the south also is making easterly and does not
scem to belong to the Selden pit further south on the section line.

There is a large amount of ore in sight, just south f.om the west line of
the property. The open cut level has only been mined down to the level of
the dock. This is here an ore bottom of a continuous length of 700 feet, and
varying in width from 10" to 50'. This should afford 20,000 toums and
upwards of ore that can he cheaply mined. The ore is uniform and clean,
froe from rock and needs no sorting; it is excellent ore for foundry
purposes. Analyses arc somewhat varied, but an average of a great many
give as a resualt:

Metallic Iron. .o o . oo 60.39%
Phosphorus_ ... _. . . oo 172 to 4027
Silica_ ... e 295 to 5%
Manganmese. ... .o i ie oo 539
TAMG o s 1.20%
Water ... ... ... .- e W to 8%
Magnesia. . ... .18%
Alumina. . . . oo e 1.05Y%

In the north mine the ore taken out has been mostly from north of the
shaft, but a drift has been made in what is called the first level, 96 feet be-
low the surface, which at 80 feet from the shaft encountered ore. They
drifted in this ore 130 feet. At 48 feet from the point where the ore was
met with, a cross-cut was made at right angles with the drift, 60 feet, which
is in clean ore, as good as any found in the mine. Inthe bottom level, 200
feet below the surface, a drift was extended in the same direction and the
ore is found in portions corresponding with that indicated above. A cross-
cul shows it to be of equal magnitade, so that it would appear that there is
here & large body of ore, found to a depth of 200 feet, a length of 130 feet,
and a width of 50 feet as yet untouched.
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It has been uncovered at one point on the surface and probably could be
mined by open cut as cheaply as any way.

The method of underground mining that has been adopted consists in
filling the mine as the ore is removed. The main drift through the ore is
well timbered by placing bed pieces close together in the bottom ; they are
shouldered or cut down at the end to relieve the uprights. A cap made in
the same manner is placed on top of the posts, leaving the bent 7 feet high
6 feet wide in the clear. Upon this a floor is laid to receive the ore, which
is taken there from above and sides until space enough is made to require
filling up. The planks are removed and rock is run down from the surface
and the drift filled up. A floor is agaia made and the ore back-stoped away
and ““milled > down into the drift into the tram cars, and drawn to the
shaft. These ore shutes—“mills”—are timbered and carried up as the
level is filled. In this way the ore can be all taken out to the surface.
They will again sink another level and rise up with the stoping and filling
to the level previously filled and so on proceeding downward.

During the past year but little dead work has been done; there have been
only men enough employed to mine the ore that has been shipped.

At the Isabella pit much improvement in the character of the deposit is
apparent; heretofore the ore has been somewhat mixed with rock, giving
considerable second class ore, for which there has been no demand. The
overlapping mixed ore and rock has disappeared and they are down in clean
ore of which there is a very satisfactory show.

The workings at this mine are in three open pits, about 100 feet apart, the
main ore being to the south of the others. This is about 50 feet in depth and 40
feet in diameter. The bottom ig ore, and on the sides are 3 stopes, there being
no foot wall; yet on the east the ore dips to the west and there appears to be
a further surface extension to the west; the ore will probably be found to
continue to the south line of the property.  Some pits sunk below the line
in Sec. 1, a few years ago, were favorable to this supposition. A few hun-
dred feet north of Isabella pit a line of test pits was made recently east and
west across the formation, which discovered ore on the line of the continu-
ation of the Isabella pit.

Isabella mine will furnish 25,000 tons next year, if so much is required,
and this without much, if any, additional cost for stripping or other pre-
paratory work. In the two north pits the ore can be run out in carts for
some time yet, and in the south pit the bucket-hoist can be continued indefi-
nitely or a skip road made down into the pit. A substantial ore dock has
been built, and a side track from the main line of the railroad runs in front
of it, the track having a down grade of 2 ft. to the 100 to run away the
loaded cars and run down the empty ones. The same is true at the north
mine, where the dock is upwards of 1,000 ft. in length.

Between the Isabella and the north mine there are several small pits where
ore has been mined, but the work was undertaken simply for exploration.

Much expenditure has no doubt been incurred that doubtless would not
have been, if the state of the ore market could have been foreseen. Above
the hill, east of the mine, a village was platted—Stambaugh—and some fine,
costly buildings were erected by the company; of these are the Superintend-
ent’s residence, and a hotel, both of which are among the best of the kind to
be seen on the Range.

If the mine could be worked to its full capacity, and at a reasonable profit,

-~
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iture i rred would
i the expenditure incurre
is rosperous village and _ . wred woule
this wou%-d ubs? rz}elljg blut as matteros stand the \fl)l'lage gfmd }t‘sVililul r;i;iﬂy e ol
il Seltlo thg cbm‘,pany, especially since .Iron River is gro jeft rapldly and
s Vamfo (l))e an important village and it is nearly as conven
is sure

. i n laid out
L e i ild a village it should have been lai
e e Wls}]ﬁirzoi? 111; lejel 1an§, near the depot and near the

e Trom R Stambaugh is off the thoroughfare, it is to

ine ¢ r to Iron River. : bfavo, {1 is 0
one | '&jﬂal]ll%ais doomed to failare. It 1sa pleasant spot, ho s
one side a

i vide rang country. ) o ]
1‘esr}3‘ect, it O\terl?g?llliseaLz‘iﬁfecliaﬁ)bre t(ilforough }an(} ecor}omlcal WorkﬁﬁglgE ; Oa}f srlllll;—
ot ongin ‘}museqhas been built and supplied with a ﬁneItpiS b o
St&.ntlal englﬂ}el ¢ much more work than isrequired of it. s sibuated o
chme'ry, oape” e,O' south of the mine, and contains three 1101}? i tgthe me
the hnc‘L Qt ﬂ}(i ‘76111;3 Foundry, Marquette. They are used tf% 01stLrn b
made ut the }60135116( zars The other buildings are, a fine 01 x(i?’mith s’hop
B e me 1tb O'ldin Wl.lioh is a store house, mac.hlne ar_ld blac tsi th b 0%
o shop. t ¢ It is made up of four portions built toge }61_,1 o of
A Sl’lo‘P" ; 0}1 two each 50'x30' to which is also attached alll ol house.
}l}iebe are S(L%XSOO ’*&?I"l‘mffed as to be a model of convenience for the pury
‘hey are ¢ ang

: ‘ .

mte‘nded- le location has been thoroughly mapped out, so that(gv'eli{f;ﬁ?rb ?;ug
e ‘WhO ¥ Ofl arranged for operating a large mine. - X 1"1gntes!C , Toux

e ya wild looking place, now it is one of the p e?%gtwe,en ot

Y ovenion 1101 Wa’i'ons to be seen. The cedar swamp that e).nstej ebwoen Lhe

Co'nven;i{lihgciéer has been cleared and filled up and on this groux

mine 2 :

bujiidings lolggglgelzna zirelglcf%:;boratory supplied with apparatus for analyzing
mong

i ing the winter.
Or?lst’ i(sgtgicpected that but a small force twﬂl b(f; e_nff;ll‘);gzacli ilvli;llrégf(fr ihe nter.
y i depressed to make 1 '
The ore matrk?: 11181 tsotgcrlzuclif :«flleg are made in the sprmg, en(;g%lls %ftpcl?ﬁ
gznryrrlitgegudl?iing the season of shipmen;nl to 61\1,1:;1;3 ?ﬁfog?) ! ns:jtion outpts.
; i he former Agent, recently sev 100 with the
o F.n?’rlct{zlxlcl(szé;tz position with the Union Steel Co., of Chicago
company t

i ir he mine.
N. Porter retains his position, and now directs the affairs at the
-The mine has produced annually as follows:

- o Tons.
Year i Tons Year

L . s || s e 52,583
o 29,115 1884 e cmemm e
T .100,369 1888 e e—mmmmmmameannn
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e - 237,760
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Robert McCurdy, Sec. and Treas., Youngstown, O. ) .
: iver mi e an
A very little to the northwest from the Iron River mine and a mil
v
half distant is the
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NANAIMO MINE,

which is a small hematite mi : ing
T ool g small I nine, the ore being of about the same quality as
nlill';leleﬁ)als \Ssllglcceh} they we&*e W;;)rking in 1883, at the time I last described the
y been suffered to fill with water and t! ining
transferred to a new ““find > furt} i o the river b thosonts:
ransfers a 'ther np the hill from the river the s
No mining has been done the past v i oo Aot it i
8 : he past year, both pits have been filled wi
and were wholly idle until recently. Tn e morth i e
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: _ : > the botton rator;
stoping ore.  The old i o the 1 Gont Ty ove
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: : : simy rge, ular ets
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of hoisting machinery, also ore il o Bood plant
¢ 1nery, pockets by the railroad tracl T it
is on the south side of the Iron Riv e of the e
es er and near the north li 6 pr
80 l‘zlllat it is forgunate that the ore is found in the SO(I)llthl fine of the propery,
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. The ore s £ g o to 6024 in metallic iron, 2 to 89
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e comprises 40 acres, which is held on a lease from th i
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tlen . , other ¢
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THE IRON RIVER FURNACE CO.,

J. 8. McDonald, President; J. T. Jones, Superintendent.

The purpose is to smelt the ore
: . on the ground, and witl is vi

?I?Ze 1)711{1’5 a charcoal furnace 1,700 feet north of the mine. 15@&?1:?&#@2
va]le(;; 1?(1) (t)ﬁeaﬁ)glg}fagfg ftramway, elxltending from the mine across the river

g urnace. The cars will be operated with :
rope, worked from the engine-house near th : oro. will das

: : e furnace. The ore will d
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6 1 ’ ’ k .
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of which the pulleys are fixed. The arrangbement is such as tz)orﬁafl?ee Eﬁg
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pressure as nearly vertical as possible, thus to prevent a horizontal thrust at
the top of the stack. The rope runs from the engine-house to the bottom
of the stack, thence up over the pulley at the top and down the skip road
to the opposite side, thus in a measure making the resistance of the ascend-
ing car on one side counteract the pull of the rope on the other.

The beight of the the stack is 56 feet, with 11 feet bosh. In the calcin-
ing kiln it is expected to use slabs for fuel, largely, to be brought from the
Mastodon mill, together with the charcoal braze.

The furnace and other buildings essential to its working are at the foot of
the hill that rises sharply on the north. Along the top of the hill a railroad
track is laid on a level with the top of the kiln. To secure foundations,
piles were driven in the soft ground, so that sufficient stability, it is thought,
has been secured. Four boilers are in place to furnish steam, as also the
blowing, hoisting and pumping engines.

The work is supervised by Mr. J. . Jones, who has had charge from the
beginning, and is an experienced furnace worker. Mr. Jones expresses great
confidence in the success of the undertaking, and states that he shall be
greatly disappointed if the furnace does not turn out, at a profit, 70 tons of
pig metal per day. It will probably be in operation about February or
March next.

This furnace is in a fine hard-wood region, affording in abundance the
timber for any amount of charcoal. But unfortunately the region is in the
limits of one of the contested railroad grants—a grant long since forfeited,
though still claimed by railroad organizations—a claim that is liable to re-
ceive the sanction of Congress. Much of this land—the even sections—has
been purchased by the government, and the same lands have been pre-
empted by others under the pre-emption laws, or settled on by ““home-
steaders’’ under the homestead law, the last claiming a sort of ““squatter
sovercignty,”” hoping that finally the government would concede their right
to the lands in preference to all other claims. Of the ¢ homesteaders,”
there are several hundred in the vicinity of Iron River, and it was largely
from these men that the company expected to obtain its coal. It the settlers
were secured in their title, they would, in clearing their lands, turn the wood
into charcoal, under contracts with the company, at such a price as would
pay them for their labor in clearing their lands.

The company would thus secure its charcoal cheaply, and be relieved of
much of the labor and of the investment of capital that would be otherwise
required in operating the furnace. If the ““cash entry’ titles are con-
firmed, which includes very many of the even sections, and the railroad
should secure the odd sections, the homesteaders would be thrown out and
the furnace company will fail to realize their supply of charcoal from this
source. _

They will be compelled to buy lands or to buy the timber and manufac-
ture their own charcoal. All this will necessitate the building of roads and
houses, the keeping of aforce of charcoal-burners, wood-choppers, teamsters,
etc., ete.  All these men will have to be brought on the ground and be sup-
plied with work. They will mostly have no interest in the country except
to get employment at wages; whereas, if there is a population of farmers—
homesteaders—they are interested in clearing up a farm, in breaking roads,
in improving the country. They raise products from the soil—potatoes,
grass, oats, otc.—and the furnace and the mines afford a market for their
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surplus, while in clearing their lands and getting them in condition to pro-
duce, the furnace company gives them support, that is, buys their wood or
charcoal, and they make their living in doing the work, and in the end have
their lands cleared. It is a region of not only good timber, but of excellent
soil also, and would make a good farming country. Of course, it’s cold in
winter, and the summers are short, but they can raise good crops neverthe-
less.

The company has about 150,000 bushels of charcoal on hand, and has also
a row of kilns on the bank above the furnace, where they are adding to the
stock. All the arrangements seem to be excellently well made for economical
working. The estimated capacity of this kiln is 150 tons of ore per day,
which amount will suffice for the furnace.

I'should judge the hot blast oven would scarcely suffice; it is one of the
old ox bow pipe ovens that are too much ont of date. " The furnace was
brought from Munising, where it once stood but was burned ; it has been re-
paired and much new material and machinery added, but will certainly
require an additional hot blast,

The working will be watched with a good deal of interest. The roasting
kiln for the ore is a new thing in charcoal iron making and theoretically is
an advantage. Not only will the ore go into the furnace in a heated con-
dition, but with the moisture and oxygen driven off. So the ore thus pre-
pared should contain only its silica and metallic iron—say 589 of iron and
3% of silica—thus its weight will be reduced, and the burden which wounld
otherwise be a 100 Ibs. would he reduced to 61 1bs. Tt should effect g great
saving in coal and should also cause the iron to smelt more rapidly.

The fuel for roasting the ore will be slabs and charcoal braise, which
Possess but a nominal value.

On the north side of the river (the river runs east at this point) just
opposite the Nanimo mine, Mr. John Schipkin has explored on his land
with a churn drill and claims to have drilled in 20 feet in ore.

The McKinnons have also done some exploring on the south side of the
village and state that they have discovered ore.

Nothing has been done at the

CHICAGON LAKE MINE

since the previous report on the iron mines was written.

A first class tiurnpike road has been made from Iron River to the mine a
length of six miles east. However, there is no work doing at the mine and
no one living there. There is hardly enough of the deposit, considering the
quality of the ore, which is boor, to warrant the building of a railroad to the
lake.

There is a small pile of ore in stock at the mine, and they have un-
covered ore for a length of 100 feet, 10 to 15 feet wide, and even more in
places. It is a low grade brown hematite, high in phosphorus.

THE FELCH MOUNTAIN IRON DISTRICT

has perhaps been the greatest disappointment of any mining section that has
been opened in our State for a number of years. 'The early explorations
there led to such promising results that public interest was greatly awakened.

o i e

ol
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T re fou ras of excellent quality, soft blue hematite, like thq Luding-
501)1100(;1; gdn?ugging only from gurfac)e indications there seemed to De}‘plventy
of it. A number of companies were organized and all claimed _t? Aa\rfe’ an
abundance of ore. The C. & N. W. R. W. Co. built a branch rmlu‘)z;d }0;51
Narenta, a point in the main line, to the new iron district, a length o
ml’}l‘elfis road has had and seems very likely to have very little to do. YThe
mines are all idle; no mining has been done in the region for the pzﬁst ybear,
and to all intents and purposes, as a mining section, it is practically a an%
doned. A good deal of expensive exploring was done during the} sealsonk 0d
activity but all to no avail, no ore was found. The ore deposits that (i(f e
so well when first uncovered proved shallow and evanescent. “It was fa on
the surface and wanting in depth.’ The deposits are all a “wash o ore,
mainly laying on the limestone, and were soon exhausted. In“fa}?t son%e min-
ing companies were organized, having, it was claimed, a fine ““show o otre,]1
and the stock of which sold at a high figure, but which did no mining at all.

In the summer of 1883,

THE CALUMET MINE

i i lities to insure
fine a showing of ore as would be necessary in other loca
?}?g eifistnence for a 1§ng time to come, but the ore had very little depth and
was all worked out in one season. A few tons were se;aped together in the
i r, but nothing further has been attempted. .
fo%%zl?(igle:hipments frox% the mine in the three years that shipments were
made amount to 88,709 tons. A. B. Cornell, Pres., Youngstown, O.

THE METROPOLITAN MINE

-merchantable ore, especially of the vellow ocher variety, spread
f)lii f)(g:retl}ll(;nlirrrrllizstone bottom, and lying near the surface. _ Two yefn's ar;)d
a half ago, when I examined the mine, I concluded that it would ao%n e
worked out, as the limits of the ore deposit were clearly to be seen. | ‘alal
not aware of anything more favorable having been f01.1nd.l on‘the Iocatllolé ab;lz
no ore has been shipped in the last year. The description is N. R. 1, 8. 32,

T. 42, R. 28.

Product:
Year, Tons, Year, Tons,
iBé" I 28,854 1884 el 21,571
1888, i il 36,643
. 88,074

Joining the latter mine on the west is the
17
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NORTHWESTERN MINE.

There is quite a body of ore sufficiently opened up to be mined. The
shaft is 188 feet deep and they have cross-cutted from the bottom through
the ore. Diamond drill borings have been made at three points west of
shaft, so that it is claimed that the ground has been pretty well proved for a
length west of 900 feet. The ore body has a width of 10 to 18 feet, improves
from the cast towards the west. The walls are good and single timbers
would suffice in mining the ore. The deposit is probably a deep, narrow
basin, like the one worked out at the Metropolitan—the ore analyzes below
58 %5 in iron and is non-bessemer. With facilities for getting rid of the
water the ore could be mined cheaply. )

The mine has produced as follows: §
| !
Year J Tons ’ Year, Tons.
}4‘ |
1883 . } 7,202 ,’ 1884 f 10,004
S | _ - e
Total tons...... . I 17,206

At the time the railroad was built, and in anticipation of great mining
activity in this section, several villages were plotted and the lots extensively
advertised and sold. These towns, however, did not make a very large
growth, and now there is little doing in that country except lumbering,
there being a saw-mill at Metropolitan.

Contracts for the shipping season of 1886 have been made to some extent
already, as also have contracts with some of the leading mines for the ore at
prices somewhat in advance of those which prevailed last year.

Contracts for shipping from Escanaba to Cleveland. .. ___. $1 10
Contracts for shipping from Ashland to Cleveland . _________ 135
Contracts for shipping from Marquette to Cleveland .. ____ 12

Gentlemen well informed in such matters predict that the above rates will
be very soon advanced to $1.50, $1.75 and $1.65, respectively, and even to
higher figures if the ore business should become very active.
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THE AGOGEBIC TRON RANGE.

How little do those journeying north to-day in one of the palace drawing
room cars of the Milwaukee, Lake Shore & Western Railway, through a
hundred miles or more of primitive forests and dense swamps, that may now
be complacently viewed from the car window, and stopping at sumptuous
eating houses along the route where the cravings of the inner man may be
fully satisfied, appreciate the hardships and privations endured by the early
explorers of this range. When there were no roads or even passable trails;
when the simplest necessities of life had to be carried in on the explorers’
backs; when, too, many of them were men of limited means, and in
some instances risked nearly everything they possessed on the result of the
trip or season’s work as the case might be. The courage and faith of such
men in the future of this region cannot be overestimated. The credit due
the capitalist who may have risked a few thousands of his abundant wealth
is small in comparison.

Attention was attracted to this region by the report of the Geological
Survey of Michigan, published in 1872. In that report is a brief description
of a geological reconnaissance of this range by Professor Pumpelly and
Major T. B. Brooks, and on the map of the Upper Peninsula accompanying
the report the Huronian belt is, in a general way, laid down.

In 1879 F. II. Brotherton, Esq., and party located, for the Canal Co., very
closely, the Huronian belt across ranges 44, 45, 46 and 47, Town 47, and the
ore vein within this belt; in fact all the discoveries of iron ore made in the
above towns are within a hundred feet or so of the line determined by Mr.
Brotherton.

From section 10, town 47, range 45, Mich., just east of Sunday Lake, to
the East Branch of the Montreal River, a distance of fourteen miles, the
range bears nearly west-southwest, and the rocks vary in their dip from 40°
to 80° to the north. All the workable discoveries of iron ore thus far
developed on the Agogebic range in Michigan are within this section of the
iron belt. Rast of section 10, town 47, range 45, the iron ore range bears to
the east-southeast. Considerable exploring has heen done on this eastern
extension, but the drift appears to be deep and more springy than to the
west. The exploring was done early in 1883, before there was a railway
into this region; when facilities for doing such work were very limited, so
much so that it was practically impossible to reach the ledge in the majority
of the test pits. This statement applies more particularly to the first seven
or eight miles east-southeast from the Sunday Lake mines, and is based on a
personal knowledge of the same.

Since the railway reached this district from the south, a little more than
a year ago, the villages of Bessemer, Ironwood and Hurley have sprung into
existence and are still making rapid strides in their efforts to excel each
other. The strife is now mainly between Bessemer and Hurley.
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Bessemer is located on the sonth half of the sonthwest quarter of section
10, Town 47, Range 46, Mich. In some respects it has the ad vantage of Tron-
wood or Hurley. The Colby mine joins it on the south, and to the west,
within two miles, and therefore tributary to Bessemer, are some very prom-
ising explorations.  To the east are the Sunday Lake mines and some
explorations that are at present dependent upon Bessemer for their supplies.
The village of Bessemer now contains about 900 inhabitants. It has a fine,
large hotel, the best on the range. There are also six grocery stores, two
clothing stores, one hardware store, two drug stores, three hotels, and a full
complement of saloons. The railway company has a round house here for
several of its locomotives.

Ironwood is situated on the north half of the southwest quarter of section
22, Town 47, Range 47, Mich., and Hurley about half a mile southwesterly
therefrom across the river into Wisconsin. On the Michigan side of the
river, and therefore tributary to Ironwood, are several working mines. In
regular order, easterly from the river, are the Ashland, Norrie, Aurora,
Vaughn and Pabst iron mines that will employ the coming season not less
than 700 men. Add to this number those that are exploring to the east of
the Pabst mine and the number actually engaged will not fall short 1.000
men. Ironwood is at present about one-fourth as large as Bessemer, but if
it is not compelled to share too largely with Hurley of what naturally be-
longs to it, it will yet rival either of them. Bessemer will make more rapid
progress in the beginning because of the present natural advantages that the
Colby mine possesses. Hurley has the Germania mine and there are said to
be some fine veins of ore to the west of there. The Germania promises to
be a fine mine, but upon the magnitude of these tributary western “finds’”
will greatly depend the future of Hurley,

There is another source of prosperity to Ironwood and Hurley, and that
is the water power of the Montreal River that will eventually be utilized for
mining and other purposes.

There is still another resource that would be well for the towns of the
Agogebic range to look into, and that is the abnndance of heavy hard-work
timber all along the range, that could be made available for the manufacture
of charcoal pig iron. With a constantly increasing demand for iron of
greater strength the day is near at hand when the superiority of iron made
from charcoal will again be more appreciated than it has been in the last
decade and its comparative market value correspondingly enhanced.

The rapid development of the Agogebic district during the past season has.
been in part due to the prompt and efficient management of the Milwaukee,
Lake Shore & Western Railway. This company, though unacquainted with
the mining business or the ore carrying trade, has in many instances antici-
pated the requirements of the mines, and as far as can be learned has given
thus far little cause for complaint from the mining companies. It has intro-
duced to the mines of this State the large form of the ore car, first adopted,
it is claimed, in the Vermillion Lake district, which gives good satisfaction,
though at first the mining men were skeptical as to its practicability. The
road bed, for a new one, is in exeeptionally fine condition, and is laid nearly
its entire length with steel rails. Twenty-five to thirty car loads of ore, of
twenty gross tons each, can be hauled from Bessemer to Ashland. At Ash-
land the company has fine ore docks for handling the ore. The number of
ore cars was rather limited this past season, but this will be remedied the
coming winter.
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The early history of the explorations and development of the mines will

‘be given in connection with the following detailed description of them, and
a8 the greatest development of the north and south veins has been made at

the Colby mine we will begin our description of the Agogebic district with
that mine.
COLBY MINE.

The ¢ Mecca ” toward which all mining men instinctively gravitate when
visiting the Agogebic district, is the Colby ironmine. Itisat present to this
new iron field what the Calumet is to the copper district, or the Chapin
mine is to the Menominee range. It seems as if nature, foreseeing the pres-
sent and wishing to make amends for compelling the other mines of this
new iron district, thus far opened, to delve in darkness und@‘groun{l, had
gone to the other extreme and produced a mine of soft hematite ore in two
‘veins of ample width for economic mining, and of good quality; of com-
parative light earth covering; from 100 to 200 feet above inexpensive drain-
age; easily attacked at one end, permitting of carrying forward at the same
time stopes at difierent levels, thereby affording, under the most primitive
mode of mining, a maximum amount of ore at a minimum cost.

It is not intended in the foregoing to convey the impression th.at the Colby
is a larger mine, or even equals, the Chapin, tbe Lake Supermrz the Re-
public, the Champion, or the Cleveland iron mines, fOI" those mines have
been mining for years and have given fair proof of their permanency. A
comparison as to the greatness of the Colby, or any other mine of the Ago-
gebic range, and those mentioned above can more consistently be made five
or ten years hence. ) . .

The Colby mines embrace the N. E. 1 of section 16 and the N. § of sec-
tion 15, T. 47, R. 46, Michigan. The former was leased January 15, 1883,
by Jas. McDonald, John McKay, and Helen Moore to C. L. Colby, who as-
signed his lease to the ‘‘ Penokee and Agogebic Development Co.,”” and by it
was sub-let this season to Mather, Morse & (0. The latter described N. %.of
section 15, was leased by the Canal Co. to Wm. Sedgewick, Alexander Mait-
land and others, and by the them transferred to C. L. Colby, and by him
assigned and sub-let as above. ) ) ' )

Ore in place and in quantity, it is said, was first discovered during the
season of 1880, on section 15, by Capt. N. D. Moore; in fact it is claimed that
this was the first ore found #»n sifw on the Agogebic range. On‘ section 16
Capt. C. P. Pease began exploring in June, 1881, for the Cambria Iron and
Steel Co., and partially developed the ore veins of the present Colby mine.

At the time of a visit to these explorations, in June, 1883, I found a I'arge
number of test pits and trenches sunk on these properties. Those examined
on section 15 were on the present site of mining operations. A shaft was
sunk 43 feet to the foot wall quartzite, and a cross-cut at the bottom drlve{l
north showed 18 feet of ore; west of this 40 feet, was an open trench 115
feet in length that shows 36 feet of ore,—south end mixed ore. On west
side of trench the ore was cut off by quartzite; east side was heavy surface.
Kast of the shaft about 100 feet was a test pit 20 feet deep, with ore in the
bottom. South of the trench for 400 feet were a dozen or more test pits sunk
to the ledge, showing lean ore and iron slates.

On section 16 considerable more exploring had been done that had result-
ed in developing 600 feet in length of the south vein, varying in width from
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30 to 40 feet. To the north of this, 450 feet on the north vein, a shaft had
been sunk 50 feet ; the last ten feet of it in clean ore. About 350 feet east of
this a series of test pits were sunk with a view of cross-cutting the formation
to the north and south of the “two veins,” also the ground between them
but no first closs ore was found. This, however, is not surprising, as some of
the test pits were 50 feet apart.

With this brief deseription of the early operations of this now promising
mine it will be in order to describe the more recent developments.

Actual mining was begun on the N. . 1 of section 16 early in October,
1884, by Capt. N. D. Moore, and the first shipment of ore was made on six
flat cars over the Milwaukee, Lake Shore and Western Railway, that had
just extended its line from the south to Bessemer. A test cargo of the ore
of nearly 1,000 gross tong was shipped, via. Milwaukee, to Erie, Pa.

The railway company, with commendable energy, completed, in July of
this year, a branch into the mine.

The main line of the road passes through the northerly portion of the
south half of section 10, T. 47, R. 46, on a course a very little north of west,
but at the west line of section 10 it curves to the southwest, and within 200
feet southwest of that point a switch leads off S. 8. W. to the mine workings,
obliquely ascending the north slope of the range on a grade of two feet to
the hundred. About a mile from the switch, on the branch to the mine, is.
another switch connected to a <Y’ that leads northeasterly on a still
ascending grade to the mine workings of the south and north veins of sec-
tion 16; also curving around to the right to those on section 15. The <Y *
branch crosses the south vein about 1,425 feet west of the east line of section
16 and 100 feef north of the south boundary of the N. E. +; and the north
vein at 1,125 feet west of the east line, and 580 feet north of the south
boundary of the N. E. 1. The veins now worked on section 16, as far as
known, are nearly parallel and have a trend of N. 80° E., and a dip to the
north of about 70°. The veins are about 400 féet apart and are separated
by a gray quartzite that is intersected by veinlets of iron ore and vein
quartz; also small pockets of ore and bunches of jaspery looking quartzite.

The railway branch, where it crosses the south vein, is about 155 feet
above the main line at Bessemer, or 75 feet above the center of section 16,
uear which point the south veinis supposed to cross the west boundary of the
east half of the section. As the ground is wet and springy at this place, it
will probably determine the natural drainage level in the mine workings,
though local springs and permeable rocks or impervious material may raise
or lower that level.

Abreast of the mine is a long ore dock for running over the tram-cars in
loading ore into the railway cars; also for stocking ore during the close of
navigation. Within 75 feet of the outer edge of the ore dock, and
easterly therefrom, hegins the open cut of the south vein into the westerly
end slope of the hill, formed by a depression in the range. The bottom of

the cut descends as the hill is entered, and is drained of itg water by a drift.
driven in from under the railroad track to beneath the pit. Two hundred
feet from the outer edge of the dock the line of the foot wall bends out-
wardly into the foot wall, and opposite this point the hanging wall is said to
do the same, thereby affording a maximum width of vein, 1 measured the
vein at this point, and made it 75 feet. This measurement, however, does
not include the depression into the hanging wall, that had been determined
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by & cross-cut that was covered over at the time with loose ore. The exist-
ence of the cross-cut was made known to me after leaving the mine. rarthior
The stopes of ore across this line were 25 feet high. Fifty feet far 11?}11
east is the west end of a ““horse of rock.”” The ore makes around the sout
side of it, and is from 10 to 12 feet wide; the main body‘ of the}:) Oﬁ‘e,
however, is on the north side of the rock. The extent of the 711011% . (}2
not been determined. The ore has been mined out on the south side % 1
for 30 feet to the east; the stope at this point was 30 feet high, and a to};/.e
this, or on top of the stope, another one was going east. The ore frén;l l;s
upper stope is trammed to an ore pocket, alongside of the rallroelt rac :
over a trestle erected on the north side of the pit. The foot of_t he upper
stope was about 60 feet east of the top of the lower stope. Hast pf thehu}%fqr
stope about 85 feet is the shaft of the south vein. The collar of the shaft is

* about 64 feet above the railroad track, where it crosses the vein. The shaft

is 35 feet deep, and from the bottom of it is a cross-cut to the south of 18
}Se;oirfleore, m?d to the north a short drift of five fget, and then a chambe‘:r of
24 feet in diameter by 10 feei high, that was mined out last fall by Capt.
Moore. This chamber was all in ore. with no hanging wall in sight, which
gives at least 47 feet of ore. If the ‘“horse” of rock noted to the west in
the open cut extends east, it probably pitches down to the east and passes
somewhere beneath the bottom of the shaft or cross-cuts theref.rom.' This is
as far as any mining has been done to the east on the south vein. The total
length of the workings of the south vein isabout 400 feet. The ore eontalnjs
a variable amount of manganese, ranging from 2 to 15 per cent. The per-
centage of iron fluctuates, averaging a‘t?ou't 60. In phosphorus some of the
cargos have come within the bessemer limit. ‘ '
To the east of the shaft the ground gradually ascer.lds, and at the section
line it is 60 feet higher than the collar of the shaft; just east of the section
ine i other shaft in ore.
hn’f‘ﬁ: ?)Illan of working the north vein is nearly the same ag that of the south
vein. A tram-road leads from the ore dock into the open cut driven easterly
in the vein, and at 370 feet meets the foot of the main stope. This stope is
about 85 feet high, and is very free from rock.. There is a fine ehanpe here
of mining ore very cheaply; after greater depth is attained, the walls will have
to be sloped back and supported, or undergr.ound' mining resorted to, when
the cost of taking out the ore will be materially increased. About on the
same level as the bottom of the open cut is a large tunnel driven 80 feet

. easterly in the ore to what is known as the No. 1 shaft of the north vein.

This shaft is one of those sunk by Capt. Pease over three years ago. The
collar of this shaft is 63 feet above the railroad track, and the floor of the
tunnel! is 49 feet below the collar of the shaft. Hasterly of the shaft the
tunnel has been driven 230 feet. Immediately south of the shaft a branch
from the tunnel has been driven easterly along the foot wall side of the vein.
The branch tunnel was in about 100 feet, and at intervals of 4() feet cross-
cuts to the north connected with the main tunnel to test the vein and pro-
vide better ventilation. ™The ore in these undergronnd workings is very dry,
and appears to ‘“stand ”’ well in the roof and on the sides. The ore from
the underground workings is ‘‘raised ’> through the shaft, and thence
trammed over a trestle to the ore pockets.

It may be seen from the foregoing that the open cut and underground
workings afford a total length of vein of 680 feet, with an undetermined
extension to the east and west, and a width varying from 40 to 70 feet.
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The Colby attained a product of 1,000 gross tons per day very soon after it
began shipping and could have increased it to 2,000 tons, with ample ship-
ping facilities, had it been desired, a record that the management may well
feel proud of after giving the mine credit for the natural advantages it pos-
sesses.

The mine workings on section 15 are located about 300 feet east of the
center of the N. W. L. The railroad siding passes about 140 feet north of
the mine opening. The vein of ore, before noted in the long open trench,
was very soon cut out by converging walls of quartzite. The vein has the
appearance of a fissure vein or leader from a main vein. It may prove more
regular as greater depth is reached. It looks no worse than did the Ger-
mania at one time during the present season.

It is not the intention of the management to make a business of mining
ore the coming winter or during the close of navigation, but to devote their
entire attention to the ““opening out >’ of the mine for a large product the
coming season. I can see no reason now why Capt. D. H. Bacon’s estimate
““that 1,000,000 tons could be mined within the next three years, provided
the present size of the veins be maintained.”’ This statement, though made
after a careful examination by Capt. Bacon, who has had a large experience
as Superintendent of the Cleveland Iron Mining Co’s. mines, to Mather,
Morse & Co. before actual mining at the Colby was begun this season,
seemed hardly credible; in fact Capt. Bacon’s report to Mather, Morse
& Co. was seriously questioned by them, but the results of this season’s work
seconded by the present able management bids fair to confirm it.

The product of the mine for the season will be given in the table at the
end of this report,.

Capt. Joseph Sellwood is General Superintendent and Agent at the mine.
His long experience in mining matters bespeaks for the mine good manage-
ment. Capt. Sellwood is ably assisted in his work by Capt. Samuel Harvey,
another of Lake Superior’s able mining men.

SUNDAY LAKE MINES.

Sunday Lake is a very pretty inland sheet of water, one and a half miles
east and west by half a mile wide. The land immediately to the south of it
is flat, but the ground along the north shore gradually ascends to the north
and within half a mile attains an elevation of three hundred feet above the
lake, or about 1,230 feet above Lake Superior. The slope is heavily timbered
with hardwood and the land bordering the south shore is covered with
spruce, tamarack, some pine and hemlock, the greater portion of which is
suitable for mining purposes. A reef of rocks crosses the lake in g north
and south direction about midway east and west. To the east of the reef
the water is quite shallow, but to the west the bottom of the lake drops sud-
denly away into deep water.

The inlet of the lake comes in from the south about half a mile from the
west end ; the outlet is at the west end.

The quarter post between sections 9 and 10 is on the trap range. To the
south of the quarter post for 100 rods or more is a broad descending ridge,
along the crest of which are a large number of test pits. The formation has
nearly an east and west trend across section 9, but to the east, through sec-
tion 10, it bends a little to the south of east. The trap extends south of the

£
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quarter post for 270 feet, and south of the trap for 300 feet s a ban%ied
jasper and lcan ore, with occasional narrow veins of iron ore; then comes | e
so-called north vein, and underlying it the foot wall quartzite thgt Is mte}f—
sected, as noted elsewhere, by narrow seams and veinlets and pockets of soft
hematite ore. The south vein, if it exists here, has not been found. .
The first exploring for iron ore near Su.nday‘ Lake was done by Geo. 5
Fay, ¥sq., in 1881 and 1882, for D. H. Merritt, Ksq., and others of Marquette,
1710
Ml’lc‘i;a ore belt extends through the south half of sections 10, 9 and 8; and
as noted above, its course across sec;cion 9 i]s neatr]y1 east and west, but west-
ar rough section 8 it turns to the southwesterly.
W%IIS stehctior% 10 the vein dips to the north from 70 to 80 degrees, btgt west-
ward through section 9 the dip is as low in some instances as 50° to the
noig;c;]r.ly in 1883 Messrs. Vaughn & Moore, of Ashland, began expl.ormg‘ on
the west half of the southwest quarter of section 10, under an option from
George M. Wakefield and others, of Oskosh, Wis.; and about the same time
F. H. Brotherton began on the north half of the southeast quarter of sect;}on
9 under an option from the Canal Co. Their explorations soon proved.tlat
the work of their predecessors had, in many instances, been too superficial.

BROTHERTON MINE,

first shaft put down by Mr. Brotherton, located 175 feet west of .the

easltnl?}ll: of section é), he sank t%rough 30 feet of loose ledge before meitul)g
with anything ‘“in place,”” when the ore vein was found dipping regu %r y
to the north at an angle of 70°. The shaft was sunk 51 feet, the last wto
feet in a lean, soft ore. A 36 feet down a cross-cut was dl*.lv'en s?uth 13 feet,
the first 10 feet of which was in good soft ore; the remaining 3 feet was a
lean soft ore similar to that found in the botiom of the shaft. Opposite
this cross-cut is another drift driven to the north 11 feet. The first nine feeft%
of it is through the lean, soft ore, and then is cut akr)(‘)ut two feet of good }?Oft
ore; the end of the drift is in banded jasper. The past season the sda
was sunk to 59 feet. The lean, soft ore in the bottom of the shaft prove ic{o
be only five feet thick, as first-class soft ore was found beneath it ; but after sink-
ing in this for four feet the water came in too fast for the bucket.

Samples taken from the upper vein and bottom of shaft afforded, on par-
tial analyses, respectively as follows:

No. 1. No. 2. |
(Upper Vein) {Lower Vein.)

Metallic iron.. .. . ..___. 64.15 63.%
Alumina. oo oo ... o meees ) .66
Lime ..o 00 Ll 68
Magnesia. ... e o
Manganese oxide. _._..._.__._______________ ... S o
Silica- . oo i e o,
Phosphorus . ... ... . ... . .

Mr. Brotherton sank two other shafts, one 900' feet west and the other
1,100 feet west. First-class soft ore was struck in the first one at 21 :teez
below the surface that continued down for 5 feet, then followed 10 feet o

18
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quartzite and below that good soft ore to the bottom of the shatt, 44 feet
from the surface; at that point they were compelled to stop sinking on
account of water coming in too freely for the bucket and windlass. The
present season the shaft was sunk 8 feet more in the ore, when the water
again proved too much for the bucket. The west shaft struck good soft ore
at 27 feet from the surface; at 39 feet cross-cuts were driven to the north
and south each, 12 feet in length, and in good soft ore, with the exception of
an occasional boulder of quartzite. The cross-cuts with the shaft give a
thickness of vein, measured horizontally, of 30 feet.
Analyses of the ores of these two shafts afforded respectively as follows:

No. 1. No. 2. No. 3.
Metalliciron_ ... __________________ 66.62 63.96 64,68
Siliea. ..o ... 2.4 3.47 2.74
Phosphorus ... ... ________ .006 039 .024

No. 1 is from top vein of shaft 900 feet west, and No. 2 from lower vein of
same shaft. No. 3 is from west shaft.

The parties holding the lease of this property are Messrs. Pickands,
Mather & Co., F. H. Brotherton and Chas. E. Wright. These parties have
on the ground a steam boiler, pumps, and one of Merritt’s small external
friction hoisting machines that gives the very best of satisfaction.

A shaft is now being sunk at 60 feet west of Brotherton’s west shaft in the
foot wall quartzite. It is the intention of the above parties to open the
property this winter for active mining.

SMITH MINE.

This property is immediately east of the Brotherton Mine and embraces
the west half of the southwest quarter of section 10. It was leased by Geo.
M. Wakefield, HEsq., March 3, 1883, to Messrs N. D. Moore & S. S. Vaughn,
of Ashland.  About the first of June of the same year they bhegan
exploring on this property. Their first shaft was located 175 feet east of
the west line of the section, or 350 feet east of the Brotherton’s east shaft.
A fine quality of soft hematite ore was struck it the shaft at 30 feet from the
surface, and at 42 feet a cross-cut was driven south, showing in all 11 feet of
ore that dipped at a high angle to the north; the north side of the shaft was
rock. One hundred and twenty-five feet east of this another test pit was
sunk 25 feet and then bottomed on the foot wall quartzite. One hundred
and fifteen feet still further east another test pit was sunk 40 feet, and then
cross-cutted to the north, cutting a narrow vein of ore. Other test pits were
put down to the south of this that bottomed on the foct wall quartzite.

In October, 1883, the Sunday Lake Iron Co. was organized ; capital stock
$500,000 in 20,000 shaves. N. D. Moore, President; C. T. Bowen, Vice
President; Angus McKinnon, Secretary; S. S. Vaughn, Treasurer.

Mr. Vaughn sold out his interest, and H. D. Smith, Esq., Appleton, Wis.,
now owns an 8-15th interest in the lease.

Early the present scason J. Wells Smith, Esq., resumed work in No. 1
shatt; at 72 feet down Mr. Smith drifted east 30 feet, all in a fine quality of
soft hematite ore, but the water flowed in so freely that they came up in the
shaft 12 feet, or 62 feet below the collar of the shaft, and then drifted east

at
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90 feet. Forty-two feet east of the shaft, at that level, the vein was cross-
cutted and showed a width of 13 feet, though it is questionable if the true
hanging wall was struck in the north drift, for only 23 feet farther east a
cross-cut shows 23 feet of ore on the north side of east and west drift, and
five feet on the south side. Twenty-four feet farther east, or 86 feet from
the shaft, the vein was cross-cutted again, showing a width. of 22 feet. Affner
this nothing more was done until this fall when Mr. Smith began mining
operations. He built a regular mining camp, large enough to accommodate
from 25 to 30 men; erected a long, high trestle from the shaft to the railroad
track ; also a building over his engine and boiler; and has nearly completed a
test cargo of the ore of 1,400 to 1,500 tons. The ore is an excellent quality
of hematite very low in phosphorus and above 60 per centum in metallic iron.
It is the intention of the company to thoroughly open the mine the coming
winter and be prepared for next season’s work; also to do some exploring to
the south in order to test the south vein.

ASCHERMAN MINE

embraces the east half of the southwest quarter of the same section as the
Smith mine. Considerable exploring has been done on this property. Car-
nagie Bros. & Co., of Pittsburgh, Pa., held an option on the property the
latter part of this season. They continued one shaft to 105 feet below the
surface, besides doing considerable other work, but were not altogether sat-
isfied with the prospects and surrendered their option.

The deep shaft is located about a hundred rods south of the east and west
center line of the section and ninety rods east of the west line of the section.
In this shaft, at 60 feet down, a vein of soft hematite ore was 'cut.

After the abandonment of the property by Messrs. Carnagie Bros., Capt.
James Tobin began exploring the upper vein of the shaft for Geo. W. Wake-
field, Esq., the owner of the lease; and at the time of a recent ‘ visit—Oct.
25—they were cross-cutting south into the vein; the ore isa fine looking
soft hematite, though mixed with an occasional boulder of quartzite. Mr.
Wakefield writes Nov. 17, that they had then drifted ‘65 feet west in clean
ore and 97 feet east,”” and the following is an analysis of the ore contained

in the same letter:

Metallic iron. - ... .. 65. 97 5
Siliea. o ... 4.230
Phosphorus._ ... .031

This analysis, Mr. Wakefield claims, is an average of the vein.

Mr. Wakefield purposes to keep at work this winter from 55 to 40 men;
he intends also to thoroughly explore the southeast quarter of the above sec-
tion that is now included in the same lease; he will also explore for the
south vein, though the earth covering is from 40 to 50 feet in that part of
the section. Mr. Wakefield now considers the prospects very flattering for
developing a good mine on this property, and his statements certainly war-
rant the belief. L

To the west of the Brotherton mine, on the southwest quarter of Section 8,
J. H. Alward, Esq., is exploring. He has found some very fine ore, but not

in sufficient quantity to pay for mining.
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Farther west on Sections 7, 18, 'I. 4%, R. 45, and Sections 13 and 14. T 47

R. 46, considerable exploring has been dene during the past three years
] : A TR o e ek e 4 ) el O R o

I.n ,S?ct._mix: ¢, 18 41.1(1 a part (_)f 13, deep drift and water has heretofore
seriously interfered with the work; but now, with transportation facilities at
hand, when it is comparatively an casy matter to make use of steam pumps,
the question as to whether large deposits of iron ore exist on these sections
cannot long remain in doubt.

.()n the northeast quarter of Section 14, known as the « Hart & Shores
mine " I understand is leoking very favorable. The ore is an excellent
quality of bessemer, very low in phospborus and rich in metallic iron, but
was formerly somewhat mixed with rock. In next vear’s report there will
no doubt be some shipments of ore to report from these sections.

LONGYEAR MINING CO.

The explorations of this company are located a short distance west of the
mine workings of the Colby mine, and are in the northwest part of the N.
W.  of the 8. E. 4 of Section 16. About 130 feet southeasterly from the
northwest corner of this forty are two test pits in the ore; the surface here
is about 22 feet deep. From the bottom of one test pit, 33 feet down, a
cross-cut is driven south that cut ten feet of ore. The strike of the forma-
tion is N. 70° E. and the dip is to the north. This, it will be seen, gives
but a short run of that vein on this forty.

Qn the southwest quarter of Section 16, same town as above, Alexander
Maitland, Esq., and Captain N. D. Moore had just started a small party of
men to explore. The men had one test pit down on quartzite and were
about starting another farther north. The property is considered a good
one.

Farther west on the west § of the S. E. 1 of Section 17, T. 47, R. 48, are
the explorations of the |

IRONTON MINE.

In 1882 Messrs. Vaughn, Moore & Co. had a lease of this property from
the Canal Co. and did considerable exploring.

At the time of my first visit, June, 1883, there were two shafts down into
the ore. No. 1, located near the west line of the eighty and about 70 feet
south of a point midway between the center of the section and its north
quarter post. No. 1 shaft was down 70 feet, 60 feet in dirt and loose
ore and then 10 feet in the ore. From the bottom was a cross-cut north of
28 feet in ore and then 7 feet in quartzite and mixed ore. These shafts are
in the south vein. Nothing more was done here until October of this year,
when Messrs. Carnagie Bros. took an option on the property. They had
just begun working under the direction of Captain William Ross. . It is
their intention to ““show up’” the south vein and to explore for the north
vein. The ground gradually ascends from near the east side of the prop-
erty to the west, and at No. 1 shaft attains an elevation of about 150 feet
above the ore low land.

Adjoining the Ironton on the west are some explorations made by Geo. S.
Fay, Esq., in 1882, for Messrs. Merritt & Co., who held a lease from the
Canal Co. Mr. Fay proved the vein for 650 feet in length.
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The present season J. H. Alward, Ksq. continned the explorations and
tested the south vein from No. 1 shaft of the Ironton mine westward for
1,600 feet; the vein varied in width from 5 to 35 feet. The earth covering
in most of the test pits and frenches was very light. The ground ascends
slightly to the west and lies well for mining purposes.

This fall the above parties sold their lease to Hon. J. H. Chandler and
others of Houghton, who will soon begin operations. They purpose to
explore the north vein and will ““ open out’” on the south vein this winter.
Section 17 is a very promising one for iron ore, and it will greatly surprise
me if a good mine or so is not developed on it.

Farther west on the S. & of Section — and the N, 4 of Section 19, T. 47,
R. 46, considerable exploring has been done, and it is claimed with encour-
aging results. None of the properties were being worked at the time of my
visit, except the N. § of the N. W. } of Section 19, therefore but little can
be said regarding them. On the above described eighty J. H. Alward, Hsq.,
has just ‘“started in *’ three men who had struck hematite ore in a trench.

On the N. £ of section 24, T. 47, R. 47, N. D. Moore and others had just
finished a regular mining camp and were beginning to sink some test pits
on the eastern and western portions of the property, but at that time had
not “bottomed >’ any of the eastern pits, and only one of the western ones
had struck the vein. Since then I learn that they have partially developed
a promising vein of ore.

ASHLAND IRON MINING CO.

This company filed articles of association October 9, 1884; capital stock,

,000,000, divided into 40,000 shares of $25 each; cash paid in, $10,000.

The officers of the company are: J. O. Hayes, President; E. A. Hayes,
Secretary and Treasurer; Hugh Richard, Vice President.

The property embraces the N. 4 of the N. W. i, Section 27, and the S. §
of the S. W. 1, Section 22, Town 47, Range 47, Mich. The first described
eighty is leased from the Canal Co. and the latter from the J. C. Ayer estate.

There are two working shafts 245 feet apart; No. 1 is the westerly one
and is 8. 70° W. of No. 2 shaft. It is 102 feet to the bottom of the *“‘sumpf”’
and 87 feet to the first level. A cross-cut leads to the north 18 feet, through
soapstone, and meets a hard, steely specular ore. This ore is exceedingly hard
to drill and therefore expensive to drift in. From where the cross-cut inter-
sects the ore are wide drifts or chambers leading to the east and west. To
the east for 50 feet the drift is 15 feet or more wide. It isin specular ore,
with here and there bunches of reddish quartzite. The soapstone lies on the
foot wall or south side. At 50 feet east from the cross-cut a decomposed
felsitic vein of light pearly gray to pinkish white kaolinite obliquely crosses
the opening on a northeast and southwest course. To the east of this fissure
vein is a purplish brown to bluish soft hematite ore. The chamber here
widens to 38 feet, cutting away to the foot and hanging wall sides of the soft
ore vein, with no hanging wall yet in sight.

The quartzite on the foot wall side is in places more like a hard-pressed
sand bank, caused apparently from the decomposition of the matrix or
cementing material of the quartzite. This is not to be wondered at, as the
water forcing its way downwards naturally follows the junction of the strata,
fissures and joints, dissolving a portion of the mineral ingredients of the
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rocks it traverses and again replacillg it with others. It is highly probable
that the purity of some of the soft hematites is due to this very process, as
has been noted in previous numbers of this report. Many of the soft ore
veins were originally, no doubt, very siliceous, but ““alkaline’’ water filtering
through them under pressure, especially if by any means they had become
broken or shattered, would in time carry away the silica in solution and
leave the iron oxide and other bases behind.

The foot wall, as noted above, drops away to the south about 15 feet, but at
50 feet to the east it turns sharply to the north for 15 feet and again takes
its regular course to the easterly. No true hanging wall was scen, but within
20 feet or more of No. 2 shaft is a lurge mass of rock in the ore vein. It is
probably only a *“horse,” as the ore appears to be making around on the
north side of it, and then, about the same distance casterly from the shaft, the
ore is cutting it out to the north. They were ** breast stoping”’ some 15
feet high by 35 feet wide. and were in 54 feet easterly from No. 2 shaft. The
vein on this side of the shaft was 38 feet wide, with no hanging wall in sight.

One interesting feature is the presence of occasional rounded boulders of
quartzite in the ore. Whether these boulders will disappear in depth is a
problem that may throw some light on the origin of these hematite veins.

The Nevada system of timbering has heen adopted here, but it will probably
prove too expensive for the present price of ore to be long continued.

The plan now being adopted by some of the older hematite mines of the
Marquette and Menominee districts for supporting the walls of the under-
ground workings is to sink the shafts a number of levels below where the ore
is mined out and then drive longitudinal drifts along the foot wall to either
side of the shafts, thereby drying the ¢ ground *’ above that will enable it to
stand better during the course of mining; then to begin and back-stope the
ore towards the shaft, the width and height of the stopes depending on the
character of the ore and width of the vein; then to mill in dirt or other
material to replace the ore. The cost of putting in loose material, such as
sand or gravel, with proper appliances, where it is convenient to the mine,
should not cost more than 30 cents per cubic yard. A cubic yard of hema-
tite ore will weigh in the ledge about 23 tons, or say 124 cents per ton; now
if 24 cents be added for the sinking and maintenance of the dirt shafts, we
have a total cost of 15 cents per ton of ore mined. By this method all or
nearly all of the ore is taken out, and there is no danger of caving in from
defective timbering and the mine is always practically safe. This system is
no experiment, as it has been in operation for several years in Europe. An
occasional stoll is needed to support temporarily any loose ground.

To the west of the cross-cut from No. 1 shaft is a drift lesding westerly,
from five to seven feet wide. The first few feet of it is in hard ore, but the
most of it is driven in soapstone. At 70 feet from the shaft is a cross-cut
branching a little to the right for 35 feet. The branch follows a narrow
lense of ore. From the branching off point another drift leads to the south,
and at 18 feet intersects another lense of soft ore 18 feet across. The
lense has been mined out for 50 feet along its length. It appears to have
a pitch of about 25° to the east. Its extension east would then pass
somewhere beneath the shaft. Should the larger lense between the two
shafts have a similar pitch, as is highly probable, No. 2 shaft will event-
nally become the main working shaft. The ground in the heading of the
drifts is quite wet, but it very soon drains out as the work advances.
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The plan is to sink two or three levels the coming winter and to drive
drifts to the east and west that will obviate the ¢ wet headings’ in the
levels above. o

On the surface, 150 feet westerly from No. — shaft, is a test pit 57 feet
deep, the last ten feet of which is in ore; a cross-cut at tl_le bottom Of‘lt,
said to be 21 feet deep, all in ore and no walls. This is probably the
same lense of ore described in the main workings below, as a pitch of 20°
or 259 would adjust the two nicely. Another test pit was sunk 200 feet
to the west in the low ground that bottomed on ore, but it was too wet
to cross-cut. It is the intention of the company to put down a working
shaft this winter and develop this westerly lense of ore. They will also
add to their mining machinery. v

The officers at the mine are: K. A. Hayes, Manager; J. A. Wetmore,
Assistant Manager; J. H. Taylor, Mining Captain; Daniel Sullivan, Sec-
ond Mining Captain. o .

The ore is a fine quality of bessemer, and I understand has given excel-
lent satisfaction. '

For the shipments of ore see table at the end of the report.

About half a mile easterly from the Ashland is the
NORRIE MINE.

This mine is located in the S. & of the S. K. 1 of Sectiqn 22, 'T. 47, R. 47,
Mich. The first exploration for iron ore was made on this property by Capt.
Jas. A. Wood for A. L. Norrie, Esq., about the middle of July, 1882.  Mr.
Norrie holds a lease of the same from the J. C. Ayer estate. Ore was found
very soon after they began work, and within two months Capt. Wood re-
ported “‘alength of vein of first-class hematite ore of 660 feet and a width of 24
feet.”” An analysis of the ore taken at that time afforded: Metallic iron,
63.65 ; phosphorus, .040; silica, 2.59. ] ] a

The exploratory work was continued until late in the fall of that year, and
resulted in showing an apparent length of 1,200 feet and width varying from
6 to 60 feet. _

Barly this season Mr. Norrie entered into an agreement with the Metro-
politan Iron and Land Co., whereby it mines the ore and gives Mr. Norrie a
certain share of the net profits. The officers of this company are S. 8. Cur-
ry, President; H. S. Hazelton, Secretary; R. H. Hanna, 'Treasurer; J. D.
Day, Superintendent; Wm. Treblecock, Mining Captain. )

The present mine consists of three shafts and an open trench. No. 1
shaft, the middle one of the three, is located in the center of the property.
It is sunk 90 feet ; the first 25 feet is through surface, and the remaining 65
feet in ore. The shaft was sunk vertically for 60 feet to the foot wall and
then to the bottom on the foot wall. The foot wall dips to the north about
50° and hag a strike of N. 70° E. No. 2 shaft, the easterly one, is 190 feet
from No. 1, and is sunk 120 feet. 'The first 90 feet of it is vertical, and from
there down on the foot wall. The underground workings of Nos. 1 and 2
shafts are connected, and may be briefly described as follows:

From the bottom of the middle shaft is a large drift driven westerly along
the foot wall for 210 feet to what is apparently the west end of the lense of
ore, the ore in the west end of the lense becoming much harder; in fact much
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of it is quite steely and hard like that of the west end of the Ashland mine.
To the east of the shalt a large drift extends along the foct wall to No. 2
shaft. At 25 feet east of No. I shaft is a cross-cut ten feet wide hy eight or
ten feet high,driven north 110 feet,through soft hematite ore,to the hanging
wall of lean ore and soapstone. At 335 feet east is a 75 foot cross-cut to the
north, all in ore; at 95 feet iz a 75 foot cross-cut to the north; at 105 feet is
a 45 foot cross-cut to the north; at 135 feet is a 35 foot cross-cut to the
north; all of the cross-cuts are 10 feet wide and 10 feet high, and arching
at the top. The object of opening the mine in this manner was to get ore
for this season’s shipments. To the west of the middle shaft a similar plan
was adopted. Twenty-five feet west of the shaft is a cross-cut driven 78 feet
north,with quartzite in the breast of the drift.  This is probably a ““horse of
rock,’” as the 110 foot cross-cut, only 50 feet east of this point, met with
nothing but first-class hematite ore, and again from the north end of the long
cross-cut is a drift leading to the west that is nearly opposite and north of
the 78 foot cross-cut.  As at the Ashland mine, there are large rounded
boulders of quartzite in the ore, and the quartzite next to the ore is fre-
quently disintegrated into common sand.

The ore is apparently in a lense form, the horizontal section of which ap-
pears to be 400 feet long by 110 feet wide, north and south. The ore is a
soft hematite and works well and free in the furnace. It averages about 62
per cent. in metallic iron and .047 in phosphorus.

The plan of working the mine has not been fully determined upon, though
the “filling in plan’’ is seriously talked of. It is the present purpose to sink
the shafts two or three levels and open out below, then can a system of tak-
ing out the ore be more intelligently devised.

The company intend to mine not less than 100,000 tons of ore next year,
which can be easily done, provided the quantity of ore is what it promises to
be and the mine be properly opened out this winter.

The west shaft is 350 feet westerly from the middle shatt. It is down 75
feet, the first 85 feet through surface and the remaining 40 feet in ore. From
the bottom of the shaft is a cross-cut to the north of 68 feet in a steely, hard
ore; the breast of the drift is in a lean, hydrated ore. West of the shaft, 30
feet, another cross-cut has been started north in ore. Thelongitudinal drift
westward is driven along the foot wall and is now 90 feet from the shaft.

East of No. — shaft, about 600 feet, a shaft is being sunk and is down 19
teet, 14 feet of which is surface and 5 feet ore, foot wall on south side of
shaft, and thickness of vein not determined. The plan is to sink the shaft
to 100 feet and then cross-cut the vein; also to open out to the east and west
from the shaft. East of this shaft and mnear the east end of the
property is an open trench, from which some ore was mined this summer.
The vein varied from 3 to 20 feet in thickness, but in the present bottom of
the trench it has narrowed to 7 feet. It is possible that this narrowing of
the vein may be only of a local character.

The local management of the mine cannot be otherwise than first-class, as
Superintendent Day and Captain Treblecock are both able and experienced
mining men.

The total shipment of ore from the mine for the season is 15,591 gross
tons.

To the easterly about half a mile are the Aurora and Vaughn mines that
are now consolidated under the title of the

COMMISSIONER OF MINERAL STATISTICS. 145

AURORA IRON MINING COMPANY.

The original lease of the Aurora embraced the X.  of the S. W. } of Sec-
tion 93, T. 47, R. 47, Michigan, but since the consolidation with the Vaughn
it includes the N. 4 of the S. E. 1 of the above section. .

The first described eighty was known in 1883 as the J. H. James option.
Early in 1883 the Vaughn Iron Co. was organized on this eighty. Very
little work had been done July, 1883, on the Aurora, but on the Vaugl_ln the
following notes were taken by myself at that date: ¢ No. 1 test pit, 325
«feet 8. 8. E. from the northwest corner of the eighty, is 26 feet deep, 11
< feet of which is surface and the remaining 15 feet ore, vein said to be 17
“ feet wide; ore a soft hematite mixed with limonite and hard, steely bhe ore.
«One hundred feet east are four test pits, 35 feet deep in clean ore and
“mixed ore, but improving in depth. One hundred feet easterly again is a
< test pit down in good ore; others not down on account of water. Easterly
“again 150 feet is a test pit down 30 feet, 10 feet surface and 20 feet in good
< ore; struck a grayish white foot wall of quartzite in the bottom; drifted
< porth 17 feet, all in clean ore. One hundred feet again easterly is another
s test pit down to the ore. The trend of the ore vein is north 70° east.”

Tt will be seen that even at that early stage of development there was a fair
prospect for iron ore on this property. o o .

Farly the present season a syndicate of capitalists became interested in the
above properties, with general office at Milwaukee, and have worked them
vigorously ever since.

No. 1 shaft of the Aurora mine is located about 800 feet east from the west
line of the property. Itis 65 feet deep on the foot wall. At 60 feet is a cross-cut
each of 85 feet; also drifts to the east and west, along the foot wall, of 65
feet each, all in ore. In the west drift, 40 feet from the shaft, they were
cross-cutting north; were in 30 feet, all ore. The cross-cuts and drifts are
all ten feet wide and high. This was done to get out this fall a few test
cargoes of the ore. A No. 7 Knowles pump takes care of the water easily.

No. 2 shaft is N. 70 E., 150 feet from No. 1 shaft. It is sank through
surface and ore 80 feet to the foot wall, and then for 10 feet more in ore
along the foot wall and still going down. _ ‘

About 500 feet easterly from No. 2 shaft is No. 8 shaff. It is on the
Vaughn eighty, and was down 28 feet with ore in the southeast corner. On
the same course as above and 300 feet easterly from No. 3 is No. 4 shaft.
This shaft is sunk 64 feet, with drifts-east and west, each 20 feet.

The strike of the formation, as will be conjectured from the trend of the
ore vein, is N. 70° E., and the dip about 60° to the northerly.

Nos. 1 and 2 shafts are located on the north side of a branch track that
leads out of Ironwood past the Norrie mine, and Nos. 2 and 3 shafts are on
the south side of the track. The ore a soft hematite; analyzes high in
metallic iron and low in phosphorus. ' .

The sinking of the shafts and driving of the drifts, getting out two or
three test cargoes of the ore, erecting several buildings for the accommoda-
tion of the miners and many other improvements have all been accomplished
since the middle of July of this year, a little more than three n_ﬂonths; surely
a good record and one that the management can refer to with pardonable

ride.
P The consolidation of the properties gives a length of vein of about 3,000
feet, with good workable mines to either side.

19
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There were employed on the location, all told, about fifty men, and were
shipping a hundred tons per day. Many of the men, however, were employed
at ““dead work.”” The officers of the company are as follows: N. D. Moore,
President; M. J. Luther, Vice President; John E. Burton, Secretary;
Alvin . Tyler, Treasurer; George Brewer, Superintendent.

Adjoining the Vanghn mine to the east is the property of the
PABST IRON MINING CO.

This mine was known as the Albany mine until early this season, when
the present owners came into possession, and named it the Pabst mine.

The property embraces the S. 4 of the N. E. 1 of section 23, T. 47, R.
47, Mich. The workings consists of three shafts. No. 1 shaft, the middle
one, is located 430 feet west of the east line of the section and 100 feet north
of the south boundary of the property. It issunk in the foot wall on an
angle of 70° to the north for 35 feet and then 85 feet more at 60° to the bot-
tom of the shaft. At 65 feet down is a large cross-cut, driven 68 feet to the
north; the first 12 feet was in the foot wall and the remaining distance all
in ore.

A short distance to the northwest is No. 3 shaft, located in the hanging
wall. It is sunk through 27 feet of sand and 10 feet in the hanging wall of
quartzite and mixed ore.

No. 2 shaft is located about 150 feet northeasterly from No. 1 shaft; it is
down 23 feet in the foot wall; will sink it deeper and then cross-cut north.

The vein has been tested northeasterly from No. 1 shaft for 525 feet to
the east line of the section.

This winter it is purposed to sink No. 1 shaft to a depth of 150 feet, and
then drive drifts along the foot wall to either side of the shaft; also to
cross-cut the vein at different points.

The ore averages well in metallic iron, some of the car loads of the ore
weighing 22 gross tons each.

The mine has a plant of machinery that will meet all requirements for the
coming season, especially the boiler portion of it—a desideratum of great
advantage in the opening of a new mine.

Quite a change has been wrought in the appearance of this location within
the past three months. A little berg has sprung up here in the wilderness
and presents a cozny, comfortable outlook.

Captain (Geo. Berringer, one of the pioneers from among the mining men
of the Marquette mining district, is the superintendent and part owner of
the mining lease. He i3 ably seconded by Richards James, Esq., the mining

captain,
The mine has shipped a test cargo of 1,224 gross tons.
The officers of the company are as follows:  Philip Best, President;

Chas. Best, Secretary and Treasurer; Geo. Berringer, Superintendent.

This comprises, as far as I know, all of the mines and more prominent
explorations of the Agogebic range in Michigan, except those in section 21,
T. 47, R. 43, and sections 12 and 13, T'. 46, R. 42, Mich., that were described
in the commissioner’s report for 1883. As nothing has been done on these
properties for some time I did not visit them this season.
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GERMANIA IRON MINING CO.

Westwards, just across the Montreal River into the State of Wisconsin, and
therefore not properly within the limits of this report, is the Germania mine,
operated by the same parties as the Ashland mine.

This company was organized in 1884; capital stock, $1,000,000, divided
into 40,000 shares of $25 each. It embraces the S. 4 of the S. W. £ of Sec-
tion 24, T. 46, R. 2 E., Wis., and is leased from the Northern Chief Iron
Mining Co.

The mine consists of three working shafts, Nos. 1, 2 and 3. No. 3 shaft
is located near the centre of the ““eighty.”” It is down 65 feet, and was just
into the ore. No. 2 shaft is about 300 feet westerly from No. 3 shaft.

The first ore mined from this property was taken out of an open pit, from:
the bottom of which the shaft is sunk. In July of this year they had
reached in this open pit, at 25 feet down, what appeared to be the lower side of
the lense of ore; that is, the foot and hanging walls were in contact. This
was caused by what seemed to be a longitudinal fault or slip. The forma-
tion dips to the north, and the plane of the fault apparently to the south,
while the direction of the throw or slip is that the north portion or side of it
moved downwards. I didn’t bave time to examine into this as thorough-
ly as T would liked to or hope to the coming season, but this hypothesis of
structure best accounts for the above conditions.

At the bottom of No. 2 shaft is a cross-cut to the north; the first few feet
of the drift was through quartzite, then comes 22 feet of hematite ore; the
hanging wall is a lean limonitic ore. Along the foot-wall side of the vein a
drift was driven east 85 feet and west 40 feet, all in ore of a superior quality
of soft and hard hematites. As no cross-cuts have been driven to either side
of the shaft it is impossible to give the thickness of the vein. No. 1 shaft,
295 feet westerly from No. 2 shaft, is sunk 50 feet to the ore. From the
bottom of the shaft is a cross-cut 13 feet in ore, but the water coming in too
freely compelled them to stop work for the time being. The coming winter
they will sink all of the shafts two or three levels, and if the ore proves con-
tinuous will connect them by drifts.

They purpose also to continue exploring on the north vein of the property.
They have already tested the north vein for 600 to 700 feet in length, and at
one point have an apparent thickness of 70 feet of a hard, steely hematite,
that is very rich in metallic iron and low in phosphorus.

The officers of the company are: E. A. Hayes, President and Manager;
Hugh Richard, Vice-president; Louis Cheynoweth, Secretary; J. O. Hayes,
Treasurer; J. A. Wetmore, Assistant Manager, and J. H. Taylor, Captain.

To the west of the Germania are several very promising explorations, some
of which will probably be shipping ore early next season.

In regular order, westward from the (fermania, and in town 46, range 2
east, Wisconsin, are the Nimekon, of the N. 4 of the N. K., section 26; the
Kaukagon, E. § of the N. W. { of section 26; the Wood, the W. £ of the N.
W., of section 26; the Superior, the S. K. £ of the N. E. } and the N. E. %
of the S. E. 1 of section 27; the Kennan, the N. W. 1 of the S. E. 1 of sec-
tion 27; the Ryan, the N. E. 1 of section 33; the Section 33 Co., the E. &
of the N. W. 1 of section 33; and the Montreal, the S. W. L of the N. W. %
of section 33.



FURNACES.

IJANSE AS A FURNACE SITE.

It seems to me to be one of the best points imaginable for the manufac-
ture of charcoal pig iron. In nearly all directions thereis a world of the best
hardwood timber, and it has become accessible. The lands bordering upon
the bays—EKeweenaw and Huron—are heavily wooded, and cord-wood cut
along the margins can be taken to I.”Anse by water. From Michigamme to
I’ Anse, 25 miles, the railroad passes through nearly unbroken forest. Along
the railroad, kilns could be built and the charcoal or the wood taken to the
furnace by rail. West from L’ Anse the new State road through to Ontona-
gon, 30 miles, is through the finest hardwood lands, good hardwood timber
and good soil. Swedes are beginning to settle along this road and to clear
up farms. A charcoal furnace at I’Anse would be of great advantage to
them, as it would give them a market for their wood and help them to clear
their lands. The immense area of accessible hardwood lands, the adaptabil-
ity of the soil to general farming insure to a company its charcoal for an
indefinite period and to any required amount. I’Anse has one of the best
harbors on the lake and is also connected with the iron mines by rail; it has
an extensive ore dock, and is a shipping point for iron ore. There is an
abundance of room for dock for holding ore, for stacking iron, coal, wood, ete.
It affords the best possible building sites for a furnace on the level ground
adjacent to the water and against the high clay bank which rises abruptly in
the rear. 'The kilns and charcoal sheds can be on the high ground on a level
with the top of the furnace, as can also the crusher, etc., thus saving the
hoisting of the stock. Hot blasts, boilers, etc., can also be on a level with
the top of the stack if deemed advisable.

1 have previously spoken of other points in connection with this subject of
charcoal pig iron making. Particular mention has been made of the Iron
River district and the Crystal Falls district; of the advantages which they
possess for the manufacture of charcoal pigiron. The new furnace enter-
prise at Iron River has been described, and I might as well complete the sub-
ject by mentioning those Michigan furnaces which are in actual operation.

In citing these it is proper to begin with the
PIONEER,

built at Negaunee, since it is the oldest furnace operated in the State. The
Pioneer furnace went into blast in February, 1858, and has been continuously
operated since, saving only such stoppages as necessarily occur. It was origi-
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nally the property of the Pioneer Iron Co., which company was subsequently,
in 1866, absorbed by the Iron Cliff Co., that now owns and operates the furnace.
There are now two stacks, each 45 feet in height, with 94 feet bosh, and
have an average capacity of 45 tons of pig iron per day, using 100 bushels of
charcoal to the ton. No. 2 stack isthe only one that has been operated the
past year. It has turned out 15,718 tons of pig iron during year ending
December 31, 1885. .

THE DEER LAKE IRON CO.

operates a furnace situated 2 miles north of Ishpeming. This fornace has
been in operation since 1868, and was originally a very small one, 74 bosh
and 83 feet high, driven by water, using an 18" turbine under 35 feet
head of water. Subsequently, in 1874, a larger furnace was built in prox-
imity to the former, with shell stack 9} feet bosh.
The furnace produced during the year ending Dec. 31, 1885, 9,245% tons.
W. H. Rood, President, Ishpeming, Mich.

THE FAYETTE FURNACES,

situated at Fayette, in Delta county, are owned and operated by the Jackson
Iron Company. The company owns a large body of hardwood lands—16,000
acres—and the furnaces were put into operation in 1867, and in 1873 were
making on an average of 25 or 26 tons of iron, each, per day, using 94 to 100
bushels of charcoal to the ton of iron made. This was at that time extra-
ordinary good work, and was not exceeded, nor even equaled by any charcoal
furnace in the State. The furnaces have always been well managed and
have run on the best of Jackson mine ores.

In 1883 the furnaces were burned, but were soon again rebuilt and put
into operation. A large amount of pigiron has accumulated at the furnaces,
so they have run but a small portion of the past year, only from January to.
July, during which time 8,456 tons of iron were made in No 1 stack.

No. 1 stock, in blast from July 1 to July 3, 1885, tons

of ironmade_ .. oo 8,456
No. 2 stock (idle). ... oo
No. tons limestone quarried, etc. ... .- ... 1,319
Average No. of tons of iron made per day.. ... ... 45%
No. of bushels of charcoal used per ton of iron.... ... 123 56 lbs.
Average yield of ore in furnace. ... ... ... . 619%
Height of furnaces. ... . .. .. ... 54 ft.
Diameter of bosh _ ... ... 94 ft.

Kind of ore used, soft hematite. Quality of charcoal,
509 soft, 5095 hardwood____ . ..o ...

H. G. Merry, Superintendent.
THE VULCAN FURNACE,

Lee Burt, manager, is situated at Newbury, on the line of the D., M. & M. R.
R., is a new furnace, in the midst of a fine hardwood region of excellent soil.
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and excellent timber. The company holds a great body of these farming
lands, which are for sale at moderate prices to settlers, who in turn, in
clearing their lands, will supply the company with charcoal for its furnace.

All the buildings connected with the furnace are substantial structures.
The same company owns also the Martel furuace, situated at St. Ignace, the
eastern terminus of the D., M. & M. R. R., in which line the owners of these
furnaces are greatly interested. These furnaces are among the best built
furnaces in the State.

Vulcan furnace was in blast during 242 days in 1885, and turned out
11,426 gross tons of pig metal. Number of bushels of charcoal used was
1,118,258, reckoning 20 pounds to the bushel. Height of stack, 53 feet;
diameter of bosh, 10 feet 6 inches. Number of pounds of iron obtained
from each 100 pounds of ore smelted, was 59; using a mixture of specular,
magnetic and hematite ores.

Number of pounds of limestone used per ton of iron________ 101
Pressure of hot blast, (Ibs) ... . .. _______ 3%
Temperature of hot blast, degrees____ ... ... ... ... 1,000°

THE EUREKA IRON AND STEEL WORKS CO.

has operated its furnace during nine months of the past year, to-wit: From
April, 1885, to December 31, producing in that time an aggregate of 10,904
tons of pig iron.

Height of furnace stack-. .. ... ... ... ... 56 feet.
Diameter of bosh.___ ____ .. .. 11 feet.
No. bushels charcoal used per ton of ironmade._______.. 96,097
‘Ore used, Lake Superior hematite and hard specular, yield-

ing in furnace. ... ... . ... 60.25%

Office Wyandotte, Mich.
THE DETROIT IRON FURNACE,

situated at Hamtramck, was in operation 282 3-4 days during the year 1885,
in which time it turned out:

Of plgiron . o oo 13,614.820 tons.
No. of bushels of charcoal used per ton of iron
Made - e 94

Average furnace yield of the ore used (using mag-
netic, specular and hematite ores from Lake

Superior mines) - . ..o 5949%
Height of stack .. . . 50 feet.
Diameter of bosh____ . ______ ... ... 10 feet.

E. C. Wetmore, Agt., Detroit, Mich.

THE UNION IRON CO’S.

furnace in Detroit has turned out during 1885, a total of 3,343 tons of pig
iron. I am unable to give any further particulars. Lee Burt, Manager.

b e e e
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THE BANGOR FURNACE,
situated at Bangor, Mich., W. H. Nelson, Supt., after having been idle for

several years, went into blast again on the 9th of July last, and up to the
close of the year produced

Gross tons of 1rom . ... aoa-- 6,891%
Average bushels charcoal used, per ton (2,748 cubic inches) 90
¢« Yield of iron from the ore used._____...______. 602
¢ No. of tons of iron made per day._ ... ...-----. 44

The Company uses Lake Superior ores brought from Escanaba to St.
Joseph, thence 27 miles by rail. The furnace is in a fine farming country,
which is largely under cultivation and the charcoal and wood are largely
obtained from the farmers. The daily product is about 44 tons of iron aver-
age. Stack 51 ft. high, 10§ ft. bosh.

The furnace was built in 1871 and for the first few years made 15 to 20
tons of iron per day. A few changes subsequently made, run the product up
to 40 tons per day, and 106 bushels charcoal per ton. The improvement was
due to increasing the blast and using a ““ Bell-hopper.”’

THE ELK RAPIDS IRON CO

operates a charcoal blast furnace at Elk Rapids, Mich,, which is one of the
largest producing furnaces of its kind in the country. During the past sum-
mer the company filled a large order for pig iron from England. Elk Rapids
is near the east shore of Lake Michigan,—in the northern part of the lower
peninsula—and the company possesses important advantages for obtaining
an abundance of hard-wood and charcoal, through the fact that the furnace
site is accessible to a chain of inland lakes opening into Lake Michigan.
The furnace was built about 1870 and of late years, at least, has been very
successfully run. Fifty-three tons of iron per day, as an average fora whole
year, is pretty good work for a moderately sized furnace; 60 tons and
upwards per day is not an unusual product, and is three times as great as
was turned out 12 or 14 years ago in thissame furnace. The greatly increased
product of this furnace, in the Pioneer, Bangor, Fayette and other charcoal
furnaces, illustrates the progress that has been made in iron making in the
past decade.

In 1873, 25 or 26 tons per day was extraordinary work, and not exceeded
by any furnace in the State; now twice that amount as an average daily
yield is not unusual work in the same furnaces. And in accomplishing this
result there has been no increase in the average consumption of charcoal, on
the contrary, really lessis used. Iron is now made with a less number of
bushels per ton than heretofore. In the Bangor furnace, the first year it
run, they used 140 bushels of charcoal per ton of iron, and in 1875, when the
average number of bushels was reduced to 106 per ton of iron, it was counted
extra good work.

And the Elk Rapids Co., in raising the product of the furnace to an aver-
age yield of 53 tons per day, has also reduced the number of bushels of
charcoal per ton to 93. Certainly the cost of iron making has been greatly
lessened, as well it should be, when the market price in Chicago is below
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$20 per ton.  The following shows the year’s work of the Elk Rapids fur-
nace, for year closing Dec. 31, 1885:

No.of daysrun. ... ... 304
No. of bushels charcoal used (hardwood—Dbeech and

SUGATY -l ... 1,512,5000
No of tons of pig iron made. ... . _____._ _______ 16,0774
Average No. of fons of pig iron made per day run_ 52 tons, 1982 lbs.
Height of furnace stack__._ . .. .. __________ 47 feet.
Diameter of bosh_ ... . ... 114 feet.

Edwin S. Noble, Sec., Elk Rapids, Mich.

THE SPRING LAKE IRON CO.

has a furnace at Fruitport, in Muskegon county, on the east shore of Lake
Michigan, which has been from the time it first went into blast extremely
successful. It probably has the best record of any furnace in Michigan, and
I do not think that the record of the furnace for the past year can be equaled
by any other furnace of its size in the country for the same length of time.
If the record was ever equaled in a charcoal furnace the fact has not come to
my knowledge.

It will be seen that the ore nsed did not give an extra yield in the furnace,
it having been largely soft hematite, Milwaukee mine and Lake Superior
mine ores.

The wood used for coaling was not what would be termed extra, but cer-
tainly good, 309¢ hemlock and 709 mixed elm, birch and sugar maple. The
stack is 46 feet high, and the diameter of the bosh is 10'8”, not by any means
a large furnace. The limestone was from Kelly Island, used for fluxing.

Statement of the working of the Fruitport furnace for year ending Decem-
ber 31, 1885:

No.of daysrun._______.____ .. .. __.._. 321
No. of tons of charcoal wsed ____ ... ______________ 1,444,675
No. of tons of oreused_ ... . __._____._. 28,684 tons, 1870 1bs.
No. of tons of limestone nsed for flue___. ... ____ 386 tons, 1220 Ibs.
No. of furnace charges run____.___ ... _____._____ 57,787
No. of tons of pig iron made in 321 days’ run____ ... 17,217
No. of bushels of charcoal per tonofiron_____________ 84
No. of pounds of limestone per ton of iron__..________ 50
No. of pounds of ore smelted per ton of iron made.__.. 3,732
Average No. of gross tons of pig iron made per day. ___ 53%
Per cent. of yield of ore, i. e., No. of 1bs. of iron from

each 100 Ibs. of ore smelted .. .. ____ ___. ... ______. 601
Per cent. of soft hematite ore used.__.._._ Tt Ll 709%
Per cent of hard specular ore wsed ... ... ______ 309%
Size of steam cylinders.... ... .. . 20" diameter, 4" stroke
Size of wind cylinders_ ... ______________. 60" diameter, 4’ stroke
Average No. of revolutions per minute _._ ... _.____ .. 27
Average pressure of blast_. ... __________. 34 lbs
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There are two ovens, one on Player plan, having 24 upright pipes each 12
feet high, giving 850° to 900° temperature of blast.

The other oven is small, old style of horse-shoe or U’ pipes 3%"x64" diam-
eter and 8 feet high. These give a temperature of same as the other. The
average hot blast temperature is 875°.

The charcoal is measured, 2,748 cubic inches making a bushel ; when made
from dry wood a bushel weighs 20 pounds as an average. The furnace is
advantageously situated on Spring Lake, so that the ore vessels unload
expeditiously in stock house of the furnace. The freight of the ore from
Escanaba, put in the stock house, is but 75 cents per ton. Kelly Island
limestone, cost, laid down at the furnace, $1.25 per ton. Freight to
Chicago on the iron is 75 cents per ton. Same to Cleveland.

The company has 45 coal kilns, 20 rectangular and 25 round ones. The
former holds 80 or 90 cords of wood, and the latter 60 cords. The wood
costs $1.25 to 81.75 per cord. Wages paid, $1.25, $1.40, $1.50 and $2.00 per
day.

The ore nsed in 1885 was 1 Lake Superior mine No. 1 specular, ¥ L.
S. mine hematite, and 4+ Milwaukee mine ore. The ores bought for 1886
are Colby, Lake Angeline and Cleveland No. 1 hard ore.

From Japunary 1, 1885, to July 1, 141 days, the furnace made 55 tons of
iron per day, average, using an average of 304 bushels of charcoal per ton.
For the week ending April 4, 1885, 7 days, the total product was 441 tons,
using an average of 68% bushels of charcoal per ton. 'The ore yielding
6029 in iron. The product runs up to 68 and even to 73 tons of iron in a
day. These statistics I have taken from the books of the company myself,
which were submitted to my inspection.

Mr. J. C. Ford, the manager, and Robert Lameraux, the foundryman, it
need not be said are skilled in their work.

THE DETROIT AND LAKE SUPERIOR IRON MANUFACTURING CO’S

furnace at Detroit has been in operation eight months of the past year. It
was out of blast from August 15 to December 23.

No. of tons of pig iron made in year 1885_ . ... .. ______ 4,803
Height of stack is .. ... 40 ft.
Height of stack from bottom stones to cover of bell and hop-

POT - el 44 ft
Diameter of bosh____ .. ... 9% ft.
No. of bushels of charcoal used per ton of iron made...._. 99%

The charcoal is weighed and 20 pounds taken as a bushel.
Average yield of ore in the furnace_ . _ ... .. ... ____ 58 6-10 %4

W. M. Gaylord, Treasurer, Flint.

THE PENINSULA IRON COMPANY

manufactured the past year 7,439 tons of pig iron.

Office, Detroit, Mich.
20
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The following table shows the product of Michigan furnaces for the year
1885, and of the five furnaces situated in Wayne county, for 1884 also:

1884. 1885.
By C. D. Lawton, Commissioner of Mineral Statistics.
No. Gross Tons. | No. Gross Tons, Lbs,

Eureka Iron Co., Wyandobte . ... ..o 6,000 10,904
Detroit and Lake Superior Iron Manufacturing Co., Detroit.___ 7,200 4,803
Detroit Iron Furnace Co., Detroit ... ... ... 6,205 13,619-820
Union Iron Co., Detroit _ o .o o.oooooiii i, 8,000 3,393
Peninsular Iron Co., Detroit. ... ___ ... 7,200 7,439
Bangor Furnace Co., Bangor .. ... ... ... ...\ ... 1’ 6,891-1,120
Elk Rapids Iron Co., Elk Rapids_ ... ... _.._..oooeoooooeeo | 16,077-1,368
Spring Lake Iron Co., Fruitport.. ... { 17,217
Jackson Iron Co., Fayette - ... ... ... oo ] 8,456
Vulean Iron Co., Newberry . .ooo oo oo | 11,426
Deer Lake Iron Co., Ishpeming. . .. ... ... . o 9,245-1,120
Iron Cliff Co., Negawunee ... ... ..o oii L 15,718

Total No. of gross tons manufactured. .. .. ..ooooooooooeo ... ) 125,190

The present tariff on English and Scotch pig iron is $6.72 per ton.

The foregoing are all the blast furnaces in the State which have been
active within the year past.

There is talk of putting the Grace furnace at Marquette into blast. Tt is
an Anthracite furnace, built in 1873, and was only worked a short time.
There are a number of idle furnaces in the State, a few of which will never
be started again in their present location.

It may be noticed that the furnace yield of ore is less than might be
expected, judging from analysis of the ores of many of the important mines,
but this result is due to the fact that a large percentage of the ores now used
in the furnaces are the soft hematites. In the Michigan furnaces enough of
the low grade varieties were used to bring down the per cent. in the furnace.
Many of the hematites average below 609 in iron, and then the furnace
yield of the ore is always 8 to 5 94 less iniron than what the ore yields by
analysis.
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