SLHBY ITEVE BYJ. 5. JOALING
WAIER FOARR

Tre principle survey in connection with water power wes that of
the proposed storage basin of the Dead river with a storage damat the
Hoist. Tre result of this survey has been described by M. Brewer above.
Mr. J. M Longyear has been furnished with a ng showing the proposed
flonage line resulting from these surveys. M. Longyear has nmeck pur-
chases in the Holyoke basin, which is embraced in the proposed schenB,
and the deeds have been entered on the books in this offioe. As nego-
tiations are still pending with Mr. Longyear regarding his rights in
the proposed storage and additional falls, no lands have yet been ac-
quired outside the limits of the Holyoke basin except those which had
to be purchased with other lands in the Holyoke.

At the Au Train proposed storage basin the question of the flowage
line care up when the sale wes mack by the Land department, of the lands
lying to the Northeast of the basin and the contours were determined on
the N# of the IT# of Section 5, 45-20.

TRANSMSSION LINES.

Tre route of the transmission line to Republic was laid out by M.
Charles Qunmings, who was employed by the Gopary for this purpose. This
occupied nost of the spring and early summer. The line was built during
1918.

Tre route of the proposed pole line from the Pioneer Fumace to the
L. S. &I. Sailway shops was also surveyed by Mr. Qunmings, according to
the line designated by Mr. A B. Eldredge, late President of the D. S*
S. &A Railway. This line wes not constructed in 1918.

PYRITES
Tre following offers of pyrites were received during the year:
No0.136, W H W&, Sault Ste. Marie, Ctatario, property on the
Algore Central Railway, sare as offer No.86.

No0.137, Stanley N. Graham Cobalt, Ctatario, offered us the WWbodney

exploration West of Port Arthur. This wes examined for the Corpary by
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M. J. S. Marks of Port Arthur, Ctatario.

No.138, M L. Foley, farcnto, Qitario, offered us the sane lands
as In No.80.

Ko.139, G H WArckoff, Hew York City, offered us a property at
Rainey Lake.

Ho.140, Qrark Smelting & Manufacturing Gonpary, Cleveland, Ohio,
nmeck an offer of land in Hw Mexico.

Ho.141, W H. Smith, Platteville, Wisconsin, offered us sane land
in that neighborhood.

Ho.142, W S. Jackson, Fort William, Qitario, offered an explora-
tion 2> miles 3aat of Schreiber, North of Lake Superior.

Ho.143, J. B. Marks; Port Arthur, Qitario, offer was 70 miles Bast
of Superior Junction.

Ho.144, A D. Mecksy, through the Cleveland office, offered soe
land in Nova Scotia.

No.145, J. B. Marks meck an offer of land near Michipicoten.

No0.146, J. E. Marks called our attention to the lands of Punpelly
and Snyth at Straw Hat Lake, which had been held under lease by the U. S.
Steel Corpany. M. J. H Farrell mece an examination.

Ho.147, E. B. Pratt, through the Cleveland office, nmack an offer
of the Craig mine, Hastings County, Ontario, which is the same as Nos.
36, 59 and 88.

No0.148, L* E. Ferretti, through the Cleveland office, mece an offer
of land in Illinois.

No0.149, J. E. Marks offered a property West* of Port Arthur.

No.150, J. B. Marks also offered us sore land showing pyrites in
Graphites

Cf the above, two properties were examined. All of themwere
declined.

LAKE SUEBIOR IRON COMPANY.
No thorough examination was nmece of the workings of Section 16 mine,

which is the only property now operating. In connection with the increased
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flow of water at the Holmes, Captain Rough and 1 went through part of
the Section 16 mine*
BSENT IRON COMIANY™

Tre only matter in connection with the Regent Iron Conpary, the
lease of which had been surrendered, wes the old contract with the C &
N. W Railway relative to changes in Partridge creek at the Blue mine.
An examination of this ditch was nmack with the Superintendent and Sngi-
neer of the Breitung interests and later with those of the Oliver Gm
pany and sone changes were nack in the ditch which will be completed
later.

MCHGAN STATS TAX COMMSEIONT

Tre estimates of ore tonnages in the Conany's mines were meck as
usual and Mr. 0. W Wheelwright, Engineer for the Tax Commission, spent
part of March going over the estimates with the superintendents.

MYEE

M. Charles Qummings completed ruining out the lines for this Gm
pany which he had begun last year. The survey of the marble outcrops
on the Conpany's lands has not yet been finished. The railway to the
Michigan \erde Antigue Conpany’s quarry wes built in 1918*

MNES GHTHE M5BI RANGE.

M. M H Barber wes in this office several tines during the year
and estimates were mace of various properties, mostly those of the Great
Northern Corrpary.

QNIY RCADS

QnJure 27th, Mr. K |. Sawjier, Bigineer of the County Road Commission,
and | visited the proposed croesing of Dead river near the Hoist damfor
the proposed Baraga County higiway. Later M. Sawyer etk new surveys
for this highway crossing*

IMNHTHAL
@ September 26th, M* Chirm Superintendent of Pickands, Mather &

Conpary, and Mr. Rosa, Engineer, were with ne to the Imperial mire to
nmeke a report ¢
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GNEAL

Oning to the war and the consequent lack: of help in the office we
could only accomplish the work that wes strictly necessary. There wes
no opportunity to continue the surveys and examination of the Gxrpany*s
mineral lands nor the examination of lands offered in the neighborhood™
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THE CLEVELAND CLIFFS IRON COMPANY

RERCST - THE GB.GAST AR THE YR BNOING IBEMVEER 21, 1918*
STATF»

Tre staff of the Geological department for 1918 is given in
Table I below. «r. F. R Mitchell left the department April 5th to join
the U. S. Naval Aviation Service. M. Leif Erickson was engaged as
collector of core, etc, and began his duties April 29th. H wes given a
leave of absence from Decenber 6th to the 22nd, inclusive, to act as
Orderly at the Gaunn Club House during the epidemic of Spanish Influenza,
following which he wes himself taken ill. M. Peter N. Derm of the BEng
ineering department wes engaged Decermber 6th to collect the core in M.
Erickson*s place and continued in this capacity the remainder of the year.

TAAEI
STATF - G CACAL CEARIMENT 111 1918.
NAME CIOPAIK DRAION OF DAYS LCBT. $ O-WIRANG
BEVROMINT S GOESVACATIQNSs  DAYS WRED
IN 1918.

E.LDerby,Jr. Geologist in Entire year. 0 0 100.0
charge of
depart reent )

Fred Royce ésﬂ?tantt Entire year. 4 4 97.1

eologist.
F.R.Mitchell éssilstg_n% 2 months. 0 A 99.0
eologist ¢

Gustaf Afurs Drafsmen.  Entire year. % 97.6

E. A Allen Collecting Entire year. 0 96.6
core,etc*
also assist-
ing geolo-

. . %I(;SIS- .

Leif Erickson Coliecting 8 months. 6 0 96.5
core, etc.

Peter NDam  Collecting \ nmonth. 0 0 100.0
core, etc.

The year wes divided into the factors shown in Table 11.
TAAE II.
Total days of eight hours worked - 276 days.
Sundays e o 52"
#Days resulting from 45 Saturday afternoons

t worked - 224 "
Holidays - - ot o >

Total - T T 365 days.
#The Geological department worked seven Saturday afternoons during the

nonths of January and February.
geological department. 581



Tre following Table, No.lIll, shows the average nurber of nen re-

gularly employed anthe staff of the Geological department during the
past five years:

TARE 111,
TER ARE NMER
d- iBH.

1914 5.74
1915 3.96
1916 3.17
1917 3.35
1918 4.85

DIMSION - VK AVONG THE HBRS - THE IERARTIVENT.

H L. Smyth. The work of the Geological department continued under
the direction of M. H L. Smyth as Consulting Geologist.

B. L. Derby. Jr. M time during the year has been chiefly taken up
with general over sight and supervision of the work of the department.
This has included, besides certain offioe routine woric, surface drilling
explorations in the Ishpeming, Negaunee, Gaim districts and the Mbsabi
Range; underground drilling in the Athens, Bunker Hill, CLiffs Shaft,
Fowler, Francis, Holmes, Jopling, Lake, Morris and Republic mines; surface
geological surveys in the Ishpeming district; underground geological surveys
in the Athens, BunikBr Hill, Cliffs Shaft, Francis, Gainn, Holmes, Jopling,
Meas, Meckinaw-Gardner, Morris-Lloyd, Negaunee, Princeton, Republic and
Spies mines; and in visiting and reporting on the explorations of other
companies an the Michigan and Wisconsin iron ranges.

The tine not taken up with these duties wes chiefly spent as follows:

In January, | mede a complete estimate of the ore at the Wk mine,
then the Great Northern ore property, and assisted M. Barber in preparing
a report on it.

In February, | prepared ore and stripping estimates on the several
Great Northern ore, or so-called Hill properties, submitted to this Gorpary
in land offer No.1113 Jfesabi Range.

In March, | ek additional estimates of ore and stripping on these
Hill lands to supplement and add to the ones previously made. Also, in the
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absence of MM Stakel on his vacation, | went over the Republic mine
mgs and his estimate of ore reserves with M. Wheelwright, Geologist
representing the Michigan State Tax Commission.

In April, | accompanied the above M. Wheelwright on his examina
tion of the Spies mirne workings.

In Jfey, | prepared an estimate of ore on the York forty of the
Hill lron Gorpany, covered by land offer Ko.1104 OQwyua Range. | nack
with M. Jopling a joint examination and a report of the Michigan \erde
Antique Marble Gompary’s marble quarry, otherwise knoan as Carter’s
Qtarry, and an examination relative to marble possibilities of the
Qxmpary’' s land crossed by the Marble Gopany’ s railway right of way.

I also nack a joint examination with Messrs. Jopling and Brewer of the
surface and equipment of the Erpire mine, Palmer district. Furthermore,
I examined and reported on Mr. Denny Jewell’s farm on the Escanaba river,
Hortheast of Gaimn, covered by land offer No.1108 Marquette Cournty.
Finally I assisted M. Jopling in reporting on various other land offers
and in preparing cost and valuation tables to be used in connection with
the so-called '‘fifteen year estimates' neack by the superintendents of
the Gnpay's various properties.

In July, in coany with Mr. Frank Trebilcock, | examined several
gold-giartz veins which he had discovered in the Kitchi schists North of
Ishpeming in the SHr of Section 33, 48-27. They proved of no comnercial
importance ¢

In September, 1 joined with M. Jopling in conducting Messrs. Chinn
and Rose, of Pickands, Mather & Gonpany, on a tour of inspection and
examination of the Athens, Imperial, Portland and Walster mines.

In October, | mack an estimate of the stripping necessary to mire
by goen pit or milling $he ore on the Longyear No.2 property of the Hill
lands on the Mbsabi Range. This has since been leased by the Corpary
and is knoan as the Bourme mine.

In Decenber, | prepared an estimate of the are remaining in the
Isabella mire on the Cascade Range at Palmer, Michigan.

ceolagical departirent



Mr. Fred Royce. Mr. Royce has spent most of his time making under-
ground. surveya Ard posting the nmgs and cross-sections of the Conpary’s
operating mines in the Ishpeming, Negaunee, North Lake and Ginn dis-
tricts, with the exception of the AngBline, Lake and Salisbury mines at
Ishpeming. Since M. Mitchell left, the first part of March M. Royce
has been the only assistant in the department available for this class
of work so that it has been impossible to keep the geological surveys
up to date at all of these properties. H has also assisted ng in prac-
tically all of the ore estimates which I mace during the year and has
prepared s and cross-sections of them  He spent the rest of his time
in the office routine work.

F. R Mitchell. M. Mitchell spent the first two nonths of the
year in meking underground geological surveys at the Mies and Negatnee
mines and posted the geological ngs and cross-sections. He also assisted
in the general routine work of the department. H left the Conpary's
employ on March 5th to join the Aviation Branch of the U. S. Nawy, in
which he wes later commissioned an ensign and placed in the Observation
Balloon Section.

Gustaf Afuhs. M. Afuhs continued as draftsman throughout the year.
His work has been chiefly that of preparing cross-sectionsa of drilling,
monthly drill reports, geological ngs and cross-sections but he has also
assisted in meking several ore estimates, etc.

E. A Allen. M. Allen spent the first five nonths of the year
collecting and labeling core and sludge fromall the various current
explorations, filing samples of tIBse in the core roomand surveying
at the holes where necessary. During May, the fifth month, he trained
Mr. Leif Erickson to do this work and for the remainder of the year
acted as regular geologist’s assistant, both in nmeking the underground
geological surveys and laying out new tracings to be used as geological
meps and cross-sections, etc. He continued meking all the root slides
or thin sections required; also the regular monthly carbon statement.

He visited all the outside explorations being conducted on the Michigan
and Wisconsin iron ranges. H also nmack a compass survey of all the
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serpentine nmartie outcrops on the Gorpary’s lands North of Ishpeming
in tte vicinity of s$ Carter's Michigan Verde Antique Marble Quarry.
Leif Erickson. M. Erickson wes engaged by this department m
April 29th to take the place of M. Allen in the core roomand in
collecting care from the drills, surveying the drill holes, etc. This
he has very ably accomplished after a nonth’s training under M. Allen’s
guidance. Ga Decamber 6th he wes called to Gaim during the Influenza
epidemic there and because of his previous experience in hospital work
wes mack an Orderly. H returned to the department Decentoer 23rd but
wes himself taken ill and unable to resume work during the rest of the
year.
Peter N. Penn. M. Dem's services were loaned to the Geological
departrent by the Engineering department .from Decenter 6th to the end
of the year. H collected the core from the diamond drills in M. Erick-
son’s absence and assisted M. Allen in the core room the latter having
tenjcorarily assumed a particn of M. Ericksm’s work during his absence.

I RAE GCGAGL SRES
\ery little surface geological work wes dore the past year. It wes
as follows:
ISHFEMING DISTRICT.

In Septemmber, M. Allen mece a conpass sunvey of all the serpentine
marble outcrops on the Conpany’s lands and along the new C &N. W Rail-
way Cnpary's spur into the Michigan Verde Antique Marble Gorpany’s Quarry,
North of Ishpeming, and in the vicinity of the old Hopes gold mine. This
surnvey was run from transit lines previously established by M. Charles
Qumings of Marquette for the Engineering department and is preliminary
to a nore careful study, including the determination of its commercial
value,of the marble an the Corpary’s land in this vicinity.

MEQETTE RANGE GENERAL

During the jear M. Afuhs prepared two large surface tracings on a
scale of 600’ to the inch. Qe of these covers the North |)art of the
Marguette Range from the East end of the Negaunee basin to a point half
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way between Ishpeming and North Lake and the other from the latter point
to the West side of the old Chese mine. In addition to general surface
information, these nmgos showall drill holes, test pits, open pits, caves,
rock outcrops, etc, and are designed to serve as base g for a set of
detailed surface geological ngs of the productive part of the Marquette

Range »

IHHERGROND GEO.CGHCAL SIBVEYS

There has been a decided inprovenent during the last year in the
condition of underground geological surveys but it wes not possible to
bring themall up to date. It is probable this might have been dere if
a competent assistant geologist could have been employed to take the place
of Mr. Mitchell at the time he left the early part of March, in effort
will be mace the coming j™ar to supply this deficiency and should ke
entirely possible now that so may desirable nmen are being released from
government service.

ANGELINS MINS.

The Hyppy Hollow or Side Hill deposit and the East End pit were
worked steadily during the sunmer; also continued throughout the fall
and winter. Practically all ore removed from the former wes taken from
underground by milling. During the shipping season the ore at the East
End pit wes won by steam shovel but after the season closed scranming
of are in the batiks to the pit was resorted to and placed in stockpile.
Mr. Jansen, engineer, posted the geology of both pits.

Tre work of exploring ore pillars remaining in the Middle Deposit
of the old Lake Angemire mine wes comenced the middle of the year and
progressed steadily. This work has not gone far enough, however, to
demand the attentiai of this department.

ATHENS MIaS.

Opening up nein level drifts on the 4th, 8th, 9th and 10th levels
at this mine progressed steadily during the year. During the last few
nonths several sub-levels have been started above the 8th level in an
attempt to define the hanging jasper and conmence actual mining opera:
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tions* Detailed geological surveys haw been mede and posted regularly
by M. Royce and myself and assisted by M. Allen.
barmos- hsdkor mute.

Tre Barnes-Heeker shaft, which wes started in October 1917 but tem
porarily discontinued early in January of the present jear to erect the
head frame, wes resumed in April and continued throughout the rest of the
year. It is located approxinately 1700* West aid a little North of the
center of the ore body. The geology is being posted by M. Irosvig,
engineer.

BONGR HILL MIKE. .

Tre first opening on this property wes occasioned by the extension
of the 10th level Athens mine approximately 70 over the line. A cross-
cut North about 160* long and another South about 140* long were driven
from this drift. FHomthese two crosscuts drilling explorations were
conducted to determine the depth of ore below the level at the boundary
between the two properties. This work wes geologized in cmnecticc. with
the surveys of the Athens mine.

CLIFS SHAFT MINS.

Tre Cliffs Shaft mire worked continuously during the jear. The only
geological surveys meck were of new development wotk in the West end of
the VBAShaft workings on the 10tJi to 14th levels inclusive. This wes
dore by M. Royee and myself. Muh of the geological work in the other
mines has been dore at the expense of the Cliffs Shaft** realizing that
the latter workings remain open practically indefinitely and that the
work here can be caught upas opportunity permits. The Cliffs Shaft work
is highly assential, however, and an attempt will be nad®to hatch it up
as soon as additional assistance is acquired.

FRANCS MINE

This mine worked centinuously throughout the year. The ore horizon

is considerably folded and mixed with lean areasso that a periodic geolo-

gical survey is imperative. Both M. Royce and myself hare kept this
work up to datee
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GWIKN UDTB

This mire also produced cent inuoualy throughout the year. M. Royce
has kept the geological surveys of all main level developments and the
principal sub-levels posted. 1 also assisted in sare of this work and
Mr. Sterling, engineer at the property, has supplied us with the necess-
ary geological data of the remaining workings.

HOMES MKE.

Tre Holmes mine operated regularly during the past year and M. Royee
kept the geological surveys fairly well posted. M. Allen assisted in
this work
JORUNG MNP,

Tre work at this property for the year consisted in raising the
shaft several hundred feet and drivirtlﬁetv\o sub-levels to explore the
iron formation. These sub-levels areA260 and 40 respectively. The
results on the former were very discouraging and the waifc on the latter
is progressing at present in the direction of the ore found a short
distance above this level in surface hole No.57. M. Royce geologized
the sub-levels and M. Sterling, engineer, ngpped the geology of the
shaft raise.

LAE MNE

This mire operated continuously throughout the year but no geolo-
gical surveys were uade other than a few details collected by M. Janzen,
engineer at the property. The mine* of coarse is very nearly worked out.
MYS MKE

M. Mitchell, until he left, kept the Mias mire geology fairly well
posted and from the middle of the year on M. Royce kept this work up
to date on the nain levels and principal development sub-levels. M.
Moulton, engineer at the property, assisted in all this work and did
whet he could in the time permitted to keep the nost important sections

of the mre posted during the interval between Mr. Mitchell’s departure
and Mr. Royce’s initial survey.
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MACKINAW-GAR HAIER MINES

The work at these properties during the year consisted in raising
tte Gardrer shaft from the 4th level drift connecting with the Mackinaw
shaft and developing the ore on this level. A start wes also mace on
the 3rd level drift. Thus far the ore has been disappointingly narrow
and, nore unfortunate still, has been found to be quite generally high
in sulphur. The sulphur is chiefly in the form of gypsum or calcium
sulphate and so thoroughly penetrates the ore mess in thin films and
plates that removal by direct solution seenms economically impossible.
M. Royce and myself have kept the geology posted up t o date. M. Allen
has assisted Mr. Royce in this work
MRS LLOYD alkBS.

Thase mines have worked continuously throughout the year and M.
Royce has kept the geology fairly well posted. Both Messrs. Allen and
Trosvig, the latter engineer at these properties, have assisted M. Royce
underground.

KBGANB HISS.

M. Mitchell posted the geology at this property once before leav-
ing the GConpary. M. Chenneour, engineer, after this collected all the
data he could in the limited tima he had. This wes mepped by the Geolo-
gical department. During the latter part of the year, however, both
M. Royee and 1 geologized the current developments on the main levels.
M. Allen at times also assisted in this work
HBALIC MKE

Except for a small amount of work that | wes able to do while
examining same of the new developments on the bottom levels of this
mine, no geological surveys were nmeck during the year. Fortunately,
like the Cliffs Shaft mine, the workings remain accessible for a long
time and with an increased force we can bring this work up to date.
SAIBRY MRE

Nb geological surveys were macke at this property during the year,
although the mire worked continuously. This can only be explained by
lack of help as there are several portions of the mre which should

ke geologized.
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FIES MINE

It wes possible to nde but ore geological sunvey at this mire
during the sear, this early in Noverrber, but both M. Royce and | mace
quite a thorough observation at that time and have the geology reason-
able well up to date.
STHHENSOI MINS

H geological work wes done in this mire during the ~ar as it re-
meinsd flooded with water.  Slow progress has been made, however, in
attempting to unwater it and should be accomplished within another year.

BALOAIGKS
Prilling explorations were carried an during the past year in the
following districts and mines:

FRM3 RAE
DISTRICT. RANCE
Ishpeming, Marquette,
Negaunee, It
North Lake, N
Gnim, ¢
Aurora, NsabU
Kinney,
FROMUWNIERGFOND
MNES DISTRICT.
Athens, aunee.
Biaiker Hill g
Cliffs Shaft, Ishpendng.
Fewler, Aurora.
Francis, Grm.
Holres, Ishpeming.
\Il_gﬁlmg, Haime
e, Ishpeming.
Morris, North Lake.
Republic, Republic.

H options for explorations were executed or relinquished in 1918.
Tre only optical in force is from the Spies Mineral Land Conpary. It is
No.98 and comprises tbs B|, the R of the NW, the HH of the SN and
the S3r, all in Section £4, 43-35.

joining leases were acquired on the Wack and Helnsr mines in the
Kinney district of the Mesabi Range and explorations from surface by
drilling were conducted at both the properties.
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Table IT gives the footage drilled, the ore encountered and the
cost per foot of drilling for both the surface and underground explora-
tions. It will be noted that the average cost of surface drilling was
$3.56 per foot, excluding certain items from the drilling dore by the
Gopay in order to compare these results with the contract drilling
costs. By including these items, the average cost was $3.72 per foot.
The average cost of underground drilling in the sarre way was $3.30 per
foot and $3.45 per foot respectively. The average cost of all the drill-
ing was $3.49 per foot and $3.65 per foot respectively. The increase of
these costs over those of last year is no greater than the proportionate
higher wages and increased cost of supplies nmekes it in spite of the
noticeable decrease in efficiency of sone of the classes of labor involved#

GEOLOGICAL DEPABTMBFI'



BEXPLORATION.  DESCRIPTION.

Angelina
Barnes-Hecker ﬂ?—%

Golf Club Ni 2. 47-27
He lirer _ 14, 58-19
Ishpgning Seeé3 3. jg:%

n 5 4/-
= =
South Jadkson Pit 47-27

: Sec. 29 90< 4525
Union Park SEj - 47-27
Wede ,

Total Surface Drilling

Athens 5& 6, 47-26
Bunker Hill 6, 4/-26
Cliffs Shaft 9 & 10 Anr-27
Epwle[ 27
ranCIis . -

Holmes ',j?—ﬁr’
Jopling 45-25
Lake 18,
Morris . (7p28
Republic 6—29

Total Underground Drilling

Grand Total Drilling

NOTE: Cost "a" includes taxes, office expense, engineering, analysis, legal, and personal injury.

Cost "B" excludes

TABLE 1Y.
SUMVARY OP DRILLING por 1918.
AVOND 'I%[N. FIaRS“IE' I%ASS SEQO\D AASS LEAI\II:,_I_ORE TOTAL. QOST COST PER  ToTAL QOST QOST PRR

:
5

DI I
PIPING  DRILLING DRILLING ORE PT.  C = L PT."B".
PT. PT. PT.
SURFACE DRILLING.
10 108 162 $1,163.40 $7.18 ,144. .06
07 07 seclc RS $L.i8-2 3%
7 2646 sl 2% 100 9,6/0.55 - 3%68 .
280.5 3H.5 507 23 %- 10 2434 411 2330. 431_%
857 35/ ﬁ% 30 17784806 3B 16.92.63 :
31 3052 5 115 '8’ éﬁ’-@ : 15.247.10 446
103 8 1328 1439 % 5e) 207 - 4.80 6.49%.91 %%
5501 5 1 213% 2%1%_74 401 21783670 :
za%l 38 4 71083 411 6%, 407
211 712 8%@ 2.89 ,104. 2.73
139 4 oA 1385 2 383. 244 2339. 24T
157 573 9,155.98 3.5 8.738.97 3.20
%1/ 8114 1174.5 5 212 185 15,749.03 34?7 15545 3.3
6653 W}A7.5  22970.0 R070.5 813 5875 1556 $123,655.66 2 $3.72 $118,299.40 $.%6
UNDERGROUND DRILLING
2 . 3.88 3,125.84 3.8
& 1%% & & 1833 iss 1.57/8.29 4.46
1808 7 1%8 101 géagf 4756841 U
0, . . .
14.5 105:}5 1050 % ]&g, 20 1,874.48 1. 1 171? 1.73
1 1284 1 1$ 80 57°905.18 5.742 57
809 13 & 2.295.46 F5-1A k tt
2 2/24 2426 149 1. 25 LA7770 383 476.64 581
1874 1874 375 4? b 5,887.33 3.14 5784-79 3.09
275 108395 10867 7515 510 633 37,440.17 345 35,873.8 3.30
6653.0 HBB.0 3PS5 41375 1564.5 1007 5 2189 8.6 $54,173.28 $.49

(to compare with contract priced.

Cost "B" also excludes cost of cutting the drill station TOr the Lake mine drilling, $08,50.
The contract drilling for the year comprised the surface drilling at the Helmer and Wade explorations, done hy the Duluth

Diamond Drilling Company,

and at the Meadow done hy the Cole & McDonald Exploration Company; also the underground drilling

in the Powler mine done hy the Cole & McDonald Exploration Company.
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SURFACE EIPLOBAI 1 0SS
MARQUETTE RANGE.
ISPSMING PISTSICT »
GF AlB H- FIM1H2. 47-27.

Tre Golf Aub exploration weg commrenced in August 1917 and completed
the last of July 1918.

Tre object here wes to explore the iron formation above the lower or

footwall greenstone sheet and partieularly immediately North of the East-
Wast fault zone separating this area from the so-called East New York
area to the South.

Thre basin wes cross-sectioned by a series of eight holes on the 12000
W&st Meridian and wes also drilled in four other places. It wes found to
ke disappointingly flat and shallow and contained no comercial ore; also
very little evidence of enrichment.

UNON PARK SBL. ECTION 2. 47-27.

Drilling on this description continued until the middle of July
without encountering a merchantable body of ore. The 30* of ore found
in hole No.23 in Decemer 1917 is apparently a local concentration of no
great extent on a small dike within the main East-\\est fault zone.
ECION 3. 47-27.

This exploration wes continued throughout the year. Tre drill
formerly employed on Section 4AI\(I:\BS noved over thB line on this section
the very last of 1917, wes used to sink three holes, Nos.10, 13 and 15,
along the strike. These were all located in the NIS*of tie NA* of the
section and approximately 400’ apart to explore for possible ore on the
slate footwall. Nothing was found, however, and the drill returned to
Section 4 the latter part of May.

Five additional holes were drilled by the other outfit in the basin
to the South, Northeast of Lake Bancroft and lying on the greenstone.
This is a Westerly continuation of the fornation explored in tie Golf
Qb basin. The result* here in Section 3 &?’r‘eAikewise very disappoint-
ing as no merchantable ore wes found.
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Hole Ho.18, whichwas drilling at the end of the year, is located
in the ST of the NIifg about 500* North of No.7 and approximately 430*
South and 200* Bast of the old Union hole. Tre drilling at hole No.2S
Section 4 and vicinity demonstrated a fault which is apparently striking
Southeasterly. This discovery, together with the enriched character of
the bottom of the old Ebicn hole, which had a few feet of first class
ore, warranted a deeper hole at about Ho.18 location. Tre latter wes
drilling in soft ore jasper at 792* on the last of the year.

BONK 4. 47-27.

Exploring on this section was suspended until the end of My while
the drill was being used on Section 3, as explained above. For most of
the time after that, however, two drills were used an this section.
Standpiping to locate the slate-jasper contact wes completed late in
1917 so that the work this year has been mainly to explore the iron forme
tion dvm to the slate at regular intervals along its strike. A small
arount of lean and second class material wes encountered but no merchant-
able ore and nothing sufficiently encouraging to follow up on the strike
with deeper holes, arilling at regular intervals along the strike, how
ever, will be continued across the entire section and hole No.28, located
on the .North-South center line, wes just starting at the end of the year.

Two holes were also drilled in the vicinity of the old Isaac*s pit
in the SA* of the NB™ and are of them, No.27, at an incline which carried
it below the pit bottom. It is reported that several hundred tens of
good ore were removed fromthis pit many years ago but no are wes found in
the present drilling.

Tre off set in the slate-jasper contact that wes discovered by stand-
piping in 1917 and spoken of in ny last year’s report wes explored by two
holes, Nos.23 and 26. No merchantable ore was found but, as mentioned
above, No23 demonstrated a Southeasterly striking fault that nay prove
of importance in locating an ore body in the vicinity of No.18 Section 3.
SCTION 5. 47-27.

Tre work of exploring on this section wes started the last of July
with ore drill. The program here is similar to the cue followed along
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the strike of the iron formation in Section 4 with holes at regular inter-
vals, about 400" apart in this case, to encounter the slate at from 600*
to 800* in depth. Hole No.l was completed and No.2 drilled to a depth of
563" and still.in soft ore jasper an the last of the year. Fourteen feet
iof material and 40* of 52%6material; also sons lean ore, were encount-
ered in No.l but no merchantable ore has thus far been found in either
hole. The general appearance and character of the iron formation in this
section, however, is nmuch mare promising than the ground so far explored
in Section 4.

ASAEIKE S RACE ECTION 15. 47-27.

During the course of removing ore from the East Side of the Angelina
East BEnd pit the past stumer, Captain Roughwes rather inclined to think
that the ore extended considerably farther Shst than the limits established
by recent drilling. Accordingly, in order to assist himin his plan of
operation, ore additional hole wes drilled somewhat Northeast of a line
ccnoecting holes Nos.14 and 61 and between them. Nothing but greenstone
wes encountered, which confirmed our original ore limits.

(e mare hole wes drilled in this basin of iron formation to com
plete the systematic search for another pocket of ore. It was located
near the Southeast corner of the area and just North of the Lake Ange-
line fault. Iron formation was found and it extended to a depth of
48* but wes not enriched.

NECAIKE district
JAASK BALCRATION ECTIA 1. 47-27.

Drilling has been continuous throughout the year at this property
and since the first of August two drills have been employed. Hole No.102,
whichwas drilling on the first of the year, wes completed, as were also
two other holes, Nos.107 and 108. No0.119 wes cementing a vug at 1245*
and the mechine employed at No.108 was moving to a new location about 450*
North of No.107 at the end of the year. All holes except No.I03 aore
located North of the County Roed and Bast of the Comishtowi location,
the latter just South of the County Road and in the sane vicinity.
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Hole No.107 encountered 40" of good ore in two ras, oe of 25 and
ore of 15* divided by 15* of soft ore Jasper and 5% of 51% material. This
zore is at a depth of from 1645* to 1705 and virtually rests on a green-
stone sheet or dike. It wes hoped to catch this ore at a hi®Nier elevation
in hole No.119, which is located about 380* to the Southwest. Consider-
able trouble wes experienced cementing two wvugs encountered in the latter
hole and the delays entailed prevented the drill from reaching the ore
zore by the end of the yegr. This ore will be followed up during the
coming year by holes to the North and ESst of No.107.

SJHIAASNPIT. BCNAK 1. 47-27.

Drilling in connection with the South Jacksai pit was continued
until the latter part of Novenber. The holies were all West of the actual
pit area but in ground mare or less tributary to it. Drilling was dore
with the Keystone chum drill outfit. The holes were comparatively
shallow and spaced regularly in checker-board fashion where possible,
the object being to explore for ore of the South Jackson manganiferous
grade that could be readily stripped and mined either in an open pit
or by a milling system. Qe hole, No.106, however, wes deepened with
a diamond drill to 1210* to test this formation. at depth but no high
grace ere wes found.

Twehty three of these chum drill holes were drilled and added
approximately 125T,000 tons Cf 39.6% combined iron and menganese material
to the South Jackson reserves.

ATHINS MME S RAE ECTION 6. 47-26.

Holes Nos.l, 2, 4, 5, 7, 8, 10, 11, 12, D E F, I, K and L were
during the sumier plugged with cament to ext off the surface water from
the underground workings.

MYS MNE SIRFACE ECTICE 6. 47-26.

Hole No.9 wes also plugged with cerrent during the sunmuer,
NBGAHTSS MNE SIRACE. ECTION 6. 47-26.

fide No.10 wes likewise plugged with cement.
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NORH LA€E DISTRICT
BARHBS-IECKBR MINE SURFACE. SECTION 2. 47-28.

Holes Nos.51, 67, 68, 85, 86, 87, 8 and 89 were plugged with cerent
during the summer and the standpipes where found pulled. There was no
standpipe in Nx& but an attempt wes mece to sink another and recover
the old hole to plug it with cement. Ledge wes reached practically at
the collar of the old hole but a piece of old standpipe was found broken
off in it which nmeck it impossible to get into it.

GANN DISTRICT.
STHHHENSON MNS SRAES ECTION 29. 45-25.

Twelve standpipes, Nos.54 to 65 inclusive, were sink on the  of
this description between the last of January and the middle of May,
Enough drilling was dore at each location to determine the depth of
surface ad character of ledge. The object of this work wes to contour
the ledge basin which held* the water that flooded the Stephenson mine.

M3S1BI BAN GE
ARJA DISTRICT.
NEOWMNE S RAE BCTICE 5, 56-15. MNNESOTA

Tre work of systematically exploring the Ny of the NA* of Section 3,
Wkst .of the Meadow mire workings, which wes commrenced late in Nowverrber,
1917, was completed the last of March, This work was dere under contract
by the Cole & McDonald Exploration Corpary.  Ho merchantable ore wes en-
countered.

KIN\EY DISfi-ICT.
HELUER PIT, ECTION 14. 56-19. MNN\ESOTA

Wen the Gonpany assumed caitrol. of this mire it was knoan from the
old drilling that some ore remained below the present bottom in the
of the pit. To nore accurately determine the anount and its depth, since
the old holes were a considerable distance apart, 17 holes were drilled
and were all bottomed in taconite. An average of 15* of ore wes found
over the area, although in places it wes from 25* to 33* thick.
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WAE MSS SRACE ECTION 13. 58-19. ONNBSOTA

Tre Wik mire waes leased trm the Great Northemn interests early
In the year. FHumthe last of March until the early part of Noverrber
two drills, under contract frcan the Duluth Dianond Drilling Gonpary,
were employed on the 58 of the N7 of Section 13, checking the old
drilling dore by the Oliver Gompary and outlining the st ore body
nore completely. Fourteen holes were drilled. The results were nore
or less ccnfornable to the old drilling but the developed tannage wes
considerably increased by the outside holes.

Two holes were drilled outside of two of the previous outside holes
on the East deposit, which also slightly increased its tonnage.

Seven holes were also drilled near the Southeast corner of the N9
of the NW* of Section 13 to follow up the ore extending on to the pro-
perty from the Deacon mire ore body. A small tonnage increase wes also
recorded hare.

UNDERGROUND U PLOflA11 OHS.
ATHINS MN\ES

Tre first drilling in this mire was dore during 1918, the work
commencing in July. Two horizontal radiating holes were drilled from
the first Northwest crosscut on the 8th level through the main East-
W&st dike to test the iron farnstiai on the North side. Hole No.l wes
stopp9d after drilling 12* of soft ore jasper an the North side of this
dike due to its encountering an excessive flow of water too great to ke
handled by the mire pumping equipment in use at that time. The hole
wes inanediately plugged. Awater pressure of 625 pounds per square
inch was registered at this point. Hole No.2 had drilled 8* of iron
formation on the North side of the dike wren the ground caved so badly
that a connection wes probably mace with the water course penetrated
by the first hole so that the second hole had to be temporarily aban
doned. It encountered enriched ground, however, on the North side of
the dike, 5 of whichwas good ore averaging 57.40/3 iron and .101$
phosphorus. It was bottomed in 55$% material.
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Hole No.3, the last hole drilled in this mine during the year, wes
located at the South end of the 4th level. It wes drilled horizontally
and practically due South to test for the true slate footwall. It encount-
ered no additional merchantable ore.

BA<ER HLL MKE

Tre first drilling in this mremnes started early in November ad
continued for the rest of the year. The first hole wes drilled horizon-
tally and practically dwe South from the South end of the 10th level to
test the slate footwall as far as the South boundary of the property ad
also to expose any possible fold that might contain ore.

Following hole No.l, a series of holes was planned from the North
crosscut, which runs parallel to the North-South boundary between the
Athens and Bunker Hill propert 3s2 o determine the limits of ore in depth
along this line. The first of these holes, No*2, wes drilling in dike
at 161* at the end of the year. It wes drilling vertically from a point
about 40* South of the main East-West dike and had encountered 65¢ of
good ore starting at the level.

CUAS T 1IDE

drilling in this mine was resumed the middle of January but wes dis-
continlued late in March in order to drill a few holes in the Holnes mine.
billing wes again resumed the last of August, however, and continued the
rest of the year.

Ten holes were completed and the eleventh, No0.293, drilled to a
depth of 125* during this time. The first three holes were drilled to
explore the slate hanging contact on the 1204* and 1220* sub-levelw above
the 1st level *B'shaft. The others were located, five on the 4th level,
two on the 5th level and ore on the 6th level, all in "A' shaft. Atotal
if 247~ of first class ore, 110* of second clads ore and 101* of lean ore
were encountered, which is a little less proportionally to the total
drilling, than encountered in 1917.

FONER LIINB
Two shallow vertical drill holes were sunk in thi9 mire  contract

by the Cole &iicDonald Exploration Gonpary, but both of them caved badly
and the results are consequently of little value.
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FRANCIS Mm3

Three holes, all horizontal, were drilled in this mire during the
year. The first wes drilled Southwest across the formation from the 4th
level shaft plat but was in hanging wall material all the way. The other
two were drilled at the 5th level to aid in the development of both the
North and South limbs of ore. The South limb so far has proved much
leaner than the North on any given elevation, very little of it being
merchantable.

HOMES MNE

Six hole 8 were drilled in this mine from the last of March to the
middle of November.

(e hole wes drilled horizontally and Southwest from the \A&st end
of the second level to explore the iron formation to the hanging wall.
Only 5 of good ore was encountered. Two inclined holes were also drill-
ed from the second level, ore at -30° and the other at -60*, both ona
Northeast course, crosscutting the formation and exploring principally
for a dowwerd continuaticn of the soft ore on tie level. The upper
hole found very little commercial ore and it ms of a mixBd character
but the 60° hole encountered 104* of good ore averaging 62.97$ iron and
,083% .phosphorus, a nost encouraging developnent.

The other three holes were drilled horizontally and practically due
North, two on the 5/0% and are on the 660" sub-level, to explore the iron
formation bed< to the greenstone footwall. Qe hole an the 570 sub-level,
No.9, found a little hard ore but none of the holes encountered merchant-
able soft ore.

JOPLING MINE

Tre first drilling in this mine was dore during 1918. It consisted
of four horizontal holes which were drilled between the last of March and
the last of ji&y.

Three of these holes were drilled from the 260* sub-level to explore
the iron formation but found no enrichment. The fourth hole was drilled
Southwest from the 7th level shaft plat across the entire jasper forme-
tion from foot to hanging walla. Mixed lean and second class ore wes
G.CACAL. DEARIMANT .
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encountered but none of a merchantable grade.
LAKE MINS.

Drilling from the 5th or bottom level of this mne was begin the
last of Novermber. The object of this drilling is to test the iron for-
mation just North of the Lake mire fault and below the nain greenstone
or diorite sheet which is the footwall of the Lake are body. Fom the
information we have it appears probable that this horizon of iron for-
mation rests in turn on a lower greenstone sheet and is also danmed up
on the South side of the Lake fault by greenstone, thus forming a second
or IOFa crotch much the sare as that containing the Lake ore body. The
first hole No.502t wes still in the upper greenstone sheet at a depth
of 520 on the last of the year.

MEBRIS fiNF,.

Drilling wes carried on continuously in this mine except for the
period between the middle of March and the middle of July.

The deep hanging wall hole, No.41, which wes being drilled vertically
from the 6th level at the beginning of the year, wes deepened in inter-
rupted stages so that it wes 1513* deep at the end of the year. It wes
still in soft ore jasper. Nbattempt wes meck to drill in it continuous-
ly when the machine wes needed in other parts of the mine and no ore
has been encountered in it.

A series of six holes wes laid out at the West end of the 6th level
to test the fault crotch in which good ore wes found below the 6th level
by surface hole No.4. o holes were drilled to the North to the slate
footwall, ama horizontally and the other ona dip of -61™°. The former
encountered no merchantable ore but the latter, or inclined hole, en-
countered 30* averaging 59.98% iron and .157$ phosphorus.

Two holes were then drilled to the South, ore horizontally and the
other dipping -61*.°, principally tc locate and determine the attitude
of the fault dike forming the supposed crotch. No ore wes expected or

found in the first hole but the inclined hole encountered 20* averaging
60.26$ iron and .256% phosphorus; also considerable second class ore.
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Qe hole was then drilled Westerly dipping into the crotch at -50°.
It encountered 40* of good are averaging 61.8% iron and .08 $ "phosphorus
but quite high up in the crotchg%: a second hole is being drilled North
westerly and a little flatter, -43|-# to try and catch the ore deeper and
farther to the West. It struck good ore at 275’ andwas still in it at
330* on the last of the year. This are averaged 61.1$ iron and .242$
phosphorus.

REALALIC MINS

Drilling wes, carried on in this mre until the middle of My when
it wes discontinued for the rest of the year. Ten new hcfles were com
pleted and oe old ore deepened during this period. Qe hole, No.404,
wes drilled vertically from the 2080* level No.9 shaft expressly to
determine the dip of the quartzite hanging wall contact about 150* below
the 2080" level in order to plan the position of a vertical winze fran
this level. The rest of the holes, all horizontal, were drilled for
general exploratory purposes and in connection with the development
work along the ore lenses.

Seven holes were drilled from 1335” level to the West of the Pascoe
shaft, but the first, No.406, wes the only oe to find k& a commercial
guantity of merchantable are. It encountered 23* averaging 67.00$ iron
and .070$ phosphorus. Since then the ore has been practically stoped
out above the level. Additional drilling will be daie from this level
to nore thoroughly explore the West Bepublic basin after a drift has
been driven well out into the hanging wall.

Tre results from drilling in the Republic mre will never be
spectacular with regard to the discovery of ore except perhaps in
special cases where exploratory drifts are first driven well out into
the hanging from which radiating holes nay be drilled back to the
guartzite-jasper or hanging wall contact. By this | do not insinuate
that drilling is not necessary, - it i3 by all mears in locating the

smaller lenses bade towards the footwall.
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It is a clearly demonstrated fact that most, yes praetically all,
of the large ere lenses in this mine are found to he very close to the
hanging or jasper-quartzite caitact. This region on a new elevation
or level cannot be advantageously reached by drilling from levels above
so drifts must be driven along it. It is therefore by this slow and
expaasive nears and not by drilling that the larger ore bodies will be
discovered. Snaller ore Ier\}\ﬁqeiihare found farther back in the footwall
jasper and they are the ones v depend on drilling for discovery and
development. The hanging contact drifts also serve as good locations
from which the footwall formation can be advantageously explored by
drilling.

BEALCRATIONS BY OHR COVPANIES

M. Broest Allen continued to visit the explorations of other com
panies on the Michigan and Wisconsin iron ranges. H has prepared nmegs
of these explorations and also written special reports covering each
visit, giving detailed information thus acquired.

This entire work, as given in the accompanying table, Eo.V, cost
$254.22, of which $147.79 wes M. Allen*s salary while engaged in it
and the balance, $106.42, his travelling expenses.

M. Afuhs has copied for our files all outside exploration results
of any importance which have cone to this office in the form of land
offers, etc. Tre proportional time required wes so snail that no

separate cost of this work was kept.
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TAEEV
CETAIL STAIBMENT 0F G-RAREESS TO GE.GACA- BEAENE KR YR 1918.
G CACA DERARIMANT,

Salaries. Travel. ratin Supplies. Office Total.
OR,‘G'ilto. 0 PP Expense.

$16,694.85 $329.64  $796.56 $1,409.31  $4.89  $19,235.25
CETAL - THE LARGR IMBVE GOHDAS SUPPLIES
1 Special steel filing cabinet - - $103.50

Labor and nster ial meking filing case 123.02
Rental of Mses Patent Drill Hole
Copess 50.00.

BEAENES P H L. SWIH
Travel. Supplies. Misc. Total.
$661.14 $17.72 $85.00 $763.86
BEEENTES ACTANT VISITING RO'SUB EALCRATIONS
Salaries. Travel.  Total.
$147.79  $106.43 $254.22

IMRY.
nses of Geolo ical department - $19,235.25
%nses gS’mh - 763.86
Expenses a/c V|S|t|ng outside explo
rations - 254.22
Grad total $20,253.33.
TAEYIL
CMARAINE STATSBNT G- GHARES TO THE GBCACAL CEARIMENT RR THE
LAST THRE YEARS

1918. 1917. 1916.

Salaries - - - - - - $16,694.85 $13,130.41 $13,282.44
Travel . - - - - - - 329.64 221.55 30.02
Orerating auto- - - - - 796.56 286.49 0
Supplies™ - - - - 1,409.31  1,043.59 961.20
Visiting outside exploratlo S - 254.22 105.49 110.55
Miscellaneous - - - - - 4.89 12.23 125.36

Total $19,489.47 $14,799.76 $14,509.57

Expenses of mt H L. Smyth, i.e
trzR/ael supplies and miscellaneous  763.86 569.05  764.80

Grad total $20,253.33 $15,368.81 $15,274.37
Tre increase in the item of salaries is of course due to two reasons:

1. The larger foroe employed as seen from Table I11.
2. The war time increases in individual salaries.
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The remaining items also show increases over the previous years
from perfectly obvious causes, namely, excessive war time expenses of
travelling, costs of supplies, etc; also the much greater volume of
wark handled by this department in 1918,
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ANGELHIE KIBE

Tre changing of the old hoist for electric drive wes completed and
the hoist put in service in Hay. The electric equipment consists of a 250
H.P., 600 RP.M.,, Gereral Electric, wound rotor motor, with full magnetic
control. The notor is coupled to intermediate herringbone gears formerly
used on the hoist at the Cliffs Shaft Mine. This outfit has given excellent
service. Aview of this is shoan on Plate # 131 .

A motor-generator set wes installed for the underground haulage.
This is a 100 XW set nmace by the Westinghouse Electric &Manfg. Co., with
150 HP. synchronous motor coupled to and nounted on caomun bedplate with
250 volt conpound wound generator.  The usual standard switchboard equipment
is provided. This outfit is shown on Plate #: 162 .

Agravity top tram system wes installed, using a 10 H.P. meter from
the Holmes nine for pulling back the enyty car.

A 5" four-stage Careron centrifugal punp wes installed on the second
level. This has a capacity of 500 gallons per minute against 500 ft. head.
It is driven by an Allls-Chalmers induction notor rated at 100 H.P., 1800
R.P.M.,t2200 volts. Shaft cable for this is our standard submerine armored
type, three conductor, # gauge.

QLIRS AT KINS

The equipment at this mine has been satisfactory and few changes
Were necessary.

The 20 HP. lower tram nmotor wes taken out and replaced by a 55 H.P.
motor.

As a safeguard reinforcing spiders were installed inside the main
hoisting drurrs, increasing the strength of the shells sufficiently to withstand
strains.
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HARD QHE

Thera were no changes or additions nmace to the Shops or Seating
Plant.

HOMES MUIE

The apparatus has operated well with a few exceptions. Sone
trouble developed in the Laidlaw-Dunn-Gordon compressor, apparently due to
high temperatures. It appears that this will eventually be corrected.

A safety limit switch device to prevent overwind when the lower
chutes in the skip compartment are used wes nmeck and installed. This
prevented at least one accident due to over-travel of 3kip.

(n account of increased flow of water in the adjoining mire it
becae necessary to ndle an immediate installation of punping equipment in
Decemmber.  This wes dore by the installation of 1000 (J.P.M, 1000 ft. head,
centrifugal purp borroned from the Meckinaw Mine. A plunger punp with
capacity of 150 GP.M against 1000 ft, head has been ordered for this service
and it is hoped to install this the first part of the year. This will
release the large centrifugal pup.

The 10 H*P. notor driving the screens wes taken out and replaced
by a 20 HP. motor from the Cliffs Shaft Mine.

LAE MKE

The mechanical equipment at this mine operated satisfactorily and
no changes or additions were nmeck during the year.

A IBRY MKE

The mechanical equipment at this mire operated satisfactorily and
no changes or additions were meck during the year.
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A KNS KITH;

Ahorizontal duplex purp meck by The Prescott Company of Menominee
wes installed on the 2400 ft. level. This punp has a capacity ofj500 GP.M
against 2400 ft. head and is one of the highest lifts for which a porp has
been built. Sove trouble occurred due to defective castings, but these have
been replaced and the pnp is very satisfactory. It is driven by a Westing-
house wound rotor motor, 400 H.P., 514 RP.M,, direct coupled to counter shaft
and through herringbone gears to purp shaft. This purp wes started up on
Novemer the 1st.  This unit is shoan on Plate

Two of our standard single sheave top tram plants were installed.
These are driven by 50 HP* Wostinghouse motors at 600 RP.M. and are supplied
with magnetic primary control. These plants were started up in April.

A General Blectric 100 KW synchronous converter with transformers
wes installed on the 2400 ft. level, taking current at 2300 volts from the
shaft cable. This avoids the installing of an expensive shaft cable for the
underground haulage and is our first installation underground of this class
of equipment. It i3 satisfactory. This converter wes started up in April.

A 30 H.P. notor wes installed in Carpenter Shop to drive saw, and a
small notor in Laboratory for the crushing rolls,

MYS HUE

Considerable trouble has occurred in the boiler plant due to the
excessive demand for steam to operate the turbine, which has been in service
nearly the whole year. The hard firing destroys the fire arches and walls.

The cage hoist has not stood up well and caused about five days
delay. This must be replaced by an electric drive as soon as it can be done.

A quintuplex belt driven Aldrich purp wes installed on the second
level to care for additional water undergroimd. This has a capacity of 600
G.P.H., against 1200 ft. head, and is belt driven by a 250 H.P, General Electric
motor. It is entirely satisfactory. This punp wes started on October 16th
and is shoan on Plate # 164 .
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MAAS CRUSHING PLANT

Nb changes were mede and plant operated satisfactorily.

negaunee mine
All of the equipment at this mine gave good service during the

year.

The underground ventilating fan wes taken out and sent to the
Athens Mire.

H JAASN (RHR AANT
Tre crusher wes only operated during the month of may. The com
pressor wes run nearly the whole year furnishing air for the work in the pit.

SANESHICHR MNE

The permarent cage hoist wes installed the latter part of the year
and will be put in service in January. This is a Lake Shore Engine Works
hoist, with 10* x 7 dumwinding 2000 ft. of I'** rope. It is driven by a

Gereral Electric 400 H.P., 2200 volt, 360 R.P.M., motor with single reduction

herringbone gears. The motor has full magnetic control. A view of this is
shoan on Plate # 165 .

LOD MNe

All equipment operated satisfactorily.
New herringbone gear and pinion were put on the skip hoist.

MORRIS MINE

Motor on top tram wes changed froma 25 HP. to a 50 H.P.
New gear and pinion were put on #1 underground punp.
Other apparatus operated satisfactorily.
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SECTION 6 SHAFT

Nb changes were meck in the equipment at this plant and everything
operated satisfactorily.

ABTIN MNE

This mine, due to its flooded condition, has been shut down the
whole year.

In Karch a 500 GP.LI. Prescott sinking purp wes started operating
in one skipway and in April a 1000 GP.M, 300 ft. head, Wbrthington electric
driven sinking punp wes started in the second skipway. With these punys
throwing approximately 1750 GPMF the water fell very slowly, and in con
junction with the punp operating in the Stephenson shaft the water has at
times been lowered to a depth of 176 ft. below the collar of the Austin
shaft.

FRANOS MNE

In August the 6-3/8" x 36" Prescott Pot FoomMine Runp wes installed
on the 1060 ft. level and put into operation. This has a capacity of 1000
G.P.H., against 1100 ft. head, and is driven by a 350 H.P., 2200 volt, 3 phase,
60 cycle, 600 R.P.K., synchronous notor at 580 RP.1l. The purp worked very
satisfactorily after sore minor adjustments and alterations were mace. A
view of this is shoan on Plate # 167

During Aligust a serious overwind occurred on the skip hoist,
considerable damege resulting. The hoisting engineer frankly admitted that
he wes at fault as he neglected even trying to stop the hoist until it wes
too late.

In November the installation of the cage hoist counterbalance pipe
wes completed. Tre installation of the hoist wes also completed. This wes
furnished by the Lake Shore Engine 'yorks. It has a 10’ x 7 dumand is
driven by a 400 H.P., 360 R.P.U., 2200 volt, 3 phase, Type I, General Electric
induction motor. This is shoan on Plate #
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FRANCIS HIKE (Cont’d)

During the year the 100 H.7. synchrono’is converter for the
underground haulage system wes installed in the engine room This will
he put into operation, with two locomotives underground, shortly after
the 1st of January.

In September the rotor burst on the 400 H.P., 1760 R.P.M., notor
driving the 1000 GP.M, 1060 ft. head. Allis-Chalmers centrifugal punp
on the 800 ft. level. The motor wes repaired at the Hard Qe Shops ad
returned to the mine. In the meartine the pnp wes noved to the 1060 ft.
level where the permarent punp station is located. Aview of this pnp
is shoan on Plate $ 166 .

Tre rock crusher which wes loaned to the McClure Plant for con
struction work wes returned and re-installed for crushing rock for the
Township highways.

GARDNER MESS

During the nonth of Jure the hoist wes shipped up with the cage
and skip in balance, which wes the original plan for the penmanent equipment.

In the nmonth of August the construction of the underground haulage
system wes completed and its operation started. Electric current for
operating this is taken from the Mackinaw underground haulage system.

Atop tram plant of the gravity type, with the loaded cars running
out from the shaft house on an inclined track and the tram engine dramng
them back, wes installed in the nonth of December.

MACKINAW MINE

In February the 10" punp discharge colum to the 800 ft. level
wes installed.

In My a 200 GP.M, 1000 ft. head, Aldrich triples purp driven
by a 75 H.P. Westinghouse motor, wes installed in a temporary punp house on
the 800 ft. level. This pump wes intended to operate while the permanent
pnp house and sunps were being cut and the permanent puns Were being
installed.

MECHANICAL DEPARTMENT
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MACKINAW H U E (Cont*d)
The main punp houses and sunys are now completed and the 1000
GP.M, 1000 ft. head, Aldrich quintuples plunger punp is being installed.

GINN MNE

During the month of October a 30 H.P. electric driven %" z 36"
Lake Shore Engine Works hoist wes installed on the 9th level for hoisting
from the 10th level. This is driven by a direct current notor taking
current from the underground haulage system.

Nb other installations and no changes were macke at this mine.

GWINN GRUBHING ALANT

Nb changes or alterations were meck at this plant during the year.
Its operation wes entirely satisfactory.

SAIF8 S BSTATION

This station stands as completed in 1917, with no changes. Its
operation is satisfactory.

JHING MNE

Nothing in the mechanical or electrical line wes dore at this mine
during 1918.

FRNETGNMNEND 1

Tre old hoist and motor wes removed from this shaft and taken to
the new engine room at Princeton #3. The underground purps are all that is
left of the mechanical equipment at this shaft.

FRNCETON MNENQ 2

Arotary dinp for emptying the underground haulage cars into the
skip loading pockets on the 5th level wes installed during the year. This
wes furnished by the Wod Equipment Compary of Chicago. It works very
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PRINCETON MINS NO. 2 (Cont'd)
well and very much facilitates and cheapens the process of handling and dunping
the loaded cars, particularly so with the sticky ore such as this mre
produces.

Qe of the tram plants at the Stephenson nine wes dismantled and
noaed to Princeton #2 during the sunnier. It is ore of the 8 ft, sheave
type, operated with a 50 HP* notor and used for spotting the cars at the
loading pocket for shipping.

A permarent punp house is being cut on the 376 ft. level, with
storage sumps, etc.  Permarent punps will be located here for purmping the
water from the Princeton #1 and 2 shafts. After these are installed the

old punp house and puns at #1 Shaft will be discarded.
FRINCETON MME NQ 3

At this shaft a headframe of wood construction wes erected and an
engine house built. The old hoist from Princeton #1 wes rebuilt and
installed, with the cage in balance. It is used principally for lowering
timber.

BRINCBTON CENTRAL VOTER PLANT

Acoal crushing plant wes Installed and placed in operation during
the nonth of February. This wes built by the Link-Belt Conrpany. Its
purpose is to crush all coal for the Murphy stokers to slack site and deliver
it into the hoppers above the stokers. Its operation is all that could be
desired.

A small centrifugal pump of 50 GPM capacity, 0 ft, head, driven
by a 3 H,P, motor, wes taken from the Mackinaw Mire and installed at this
Plant for pumping circulating water through the water jackets of the Allis-
Chalmers air compressor whenthe compressor circulating pup became wom out.
This installation is only temporary, a 50 G.P.H., 50 ft. head, 7 H.P.,
oantrifugal purp has been ordered for this place, which will be the permerent
equipment.

MECHANICAL DEPARTMENT



FRINCETON RUHP STATION
Nb changes were meck in this plant during the year.
STEHFHENEON MNE

Lp until July no headway wes meck in unwatering the Stephenson or
Austin mines.

In March a 500 GP.M Prescott steam sinking punp wes installed in
the Austin shaft and in April a 1000 S.P.M. electric driven sinking pup wes
installed in this sanme shaft. These two punps have since operated con
tinuously.

Anair lift in the Stephenson shaft delivers 250 GPM and a
Prescott 8team sinker 500 GP.K

With the above punping equipment handling 2450 G.P.M,, and the
bailers operating continuously in the Stephenson shaft, the water stood at
129*6" below the collar of the Stephenson shaft on July 1st and wes
practically at a standstill.

1 July 19th a 2000 GP.M Layno &Bowler turbine purp wes started
at the Stephenson and the water lowered 8 ft. after approximately a weeks
run.

Much trouble wes encountered with the belt driving this pump.
My changes were meck in the setting, bettering it to a certain degree,
but it weB found impossible to get the punp up to speed and capacity and
keep it there for any length of time. After running about two weeks the
belt failed entirely and a rew one wes ordered. During this time the water
had on two occasions been lowered 8 ft., but both times rose to 1296 below
the collar of the shaft when the pup wes stopped.

Anrew 7-ply Dick belt wes ordered™ also a larger pulley. These
were installed on August 28th, but it wes found with the larger pulley and
the stiffer and heavier belt that it wes impossible to keep the belt on the
pulleys with the higher belt speed.

By changing back to the smaller drive pulley on the motor the pnp
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3TSPHSKSOH 11 1BB (Cont’d)
wes finally gotten Into continuous operation on September 6th. At the end
of September, after a continuous run of 24 days and punping approximately
4500 to 4700 GP.M, the water wes lowered to 146»7"* below the collar of the
Stephenson shaft, representing a fall in the water level of 184". Since this
date the punping has gone on as continuously as possible, with all puns
working and throwing approximately 4500 to 4700 G.P.U., and the water has
been going down very slowly.

At the end of the year the water stood 159 ft. below the collar of
the Stephenson shaft, with little hopes of any betterment in the situation
until other puns arrive to materially increase our punping capacity.

RaBY HUE

(n October 18th a Sullivan, Class 7.G.4, 12" x 12", compressor
wes shipped from the Hard Qe Yard to the Crosby Mine. This wes originally
used on construction work at the Hoist Plant. It will be driven from ore
of the punp motors in the power house.

Nb other additions were mece and there were no changes in the
mechanical equipment.

HAIMIR MNE

In January a second hand Platt Iron Works centrifugal punp wes
bought for this mine. This has capacity of 1000 GP.M against 230 ft.
head, and is driven by 100 HP. General Slectric, Type I, 3 phase, 60 cycle,
2200 volt, slip ring motor.

MEAD.7 MNE

Another gasoline locomotive wes purchased for this nine.
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7AD3 MIHB

The equipping of this mine wes coinmenced early in the year.
The temporary equipment is steam driven. The permanent equipment will all
he electric driven. The power house is a hrick structure.

T HOE
This is wood structure, with steel dup plates and chutes. Four
head sheaves were secured from the Icjperial Mine.

BALER ALANT
™o 7Z" x 18* Freerman boilers, with all necessary fittings, were
secured from the South Jackson Plant,

TEVRORARY HOST
AWebster, Gnp &Lare double drum steam hoist wes shipped from
the Francis Mire in March. This wes originally bou$it for underground use
at the Lake Mine, wes afterwards used in sinking the Meas Mre shaft and
later used in sinking the Francis Mire shaft. The drurs are 48" x 48™.

FERVANENT HOIST
This will be a 5¢ x 5 single dum Lake Shore Engine Works hoist,
and will be driven by a 125 H.P, Wkstinghouse motor. This outfit will
probably be received and installed early in 1919.

TEVRORRY CMARESR
ASullivan straight line compressor, Class 7P'B.2, steam cylinder
18" x 20", air cylinder 12/ x 20", wes shipped from the Imperial Mire in
April.

FERVINENT COMAESR
A3ullivan duplex, belt driven, two stage, compressor, driven by
a 150 H.P. Westinghouse motor, will be shipped from the McClure Plant early
in 1919.
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"TAPE HUE (Cent*4)

ELECTRIC HAULAGE

A Gereral Electric 100 KW synchronous converter, three 6-ton

Cereral Electric locomotives and 10 - 65 cu, ft. Lake Shore Engine Works

tram cars ware ordered for the haulage system. All of this equipment wes
received and will be installed early in 1919.

UINIERGOND RHP
An Aldrich 10% x 10* triplex punp, capacity 600 GP.M against
250 ft. head, wes received on Novermoer 23rd. A 50 H.P. Wkstinghouse motor
for driving this wes shipped from the General Storehouse on Decenboer 10th.

\ENTILATING APARATLS
A#10 exhauster, driven by a 15 H.P, General Electric motor, wes

purchased from the Buffalo Forge Corpary for underground ventilation.

A 10 HP. General Electric notor wes purchased for operating the
shop equipment.

Current for operating the electrical equipment will be purchased
from the Great Northern Power Conpany.

IHFFRIAL MNE

This mire has been completely dismantled with the exception of the
hoist and steel headframe. All of the coal wes renoved and shipped to the
Mees Mine. Qe compressor wes shipped to the W&k Mire and the other to
the Hard Ore Yard for storage.

REALALIC HUB

Abrick power house wes built at # Shaft during the year.

The new hoist for #9 Shaft has not yet been received. The two
500 HP. General Electric motors for driving thiB hoist wore received.
This hoist will be delivered and installed early in 1919,

mechanical department



REPUBLIC HIKE (Cont'd)

A small hoist, with 5¢ x 5f drum wes ordered from the Lake
Shore Engine Works for the Pascoe Shaft winze. This will be driven by
the 150 H.P. motor now driving the Austin Mire hoist.

A small hoist, with 4 x 6r drum wes ordered from the Lake
Shore Engine Works for the #9 Shaft winze. This will be driven by a
50 H.P. notor from General Storehouse stock.

These two hoists will be installed early in 1919.

SPIES HRE

There were no changes or additions to the equipment at this mine.

AL RVER HOST AANT

A leak developed in the pipe line between the surge tank and the
power house at the Hoist Plant, This pipe line is about 250 ft. long and
wes built over a sand hill which sloped steeply to the power house at an
angle of 45°, At the top of this hill a leak developed which undermined the
pipe line, causing it to settle badly and threatening its destruction. It
wes thought best to remove the pipe line and wesh the hill doan hydraulically
and rebuild it on ledge. This necessitated washing doan the hill to a depth
of 50 ft. in one place. The pipe line wes renoved and the river opened up,
which weshed out the sand to the ledge and the pipe wes then rebuilt on the
ledge. This mekes a thoroughly good job, without possibility of similar
trouble occurring. This work caused a shut doan of the plant for two weeks
time.

MIOLRE RATT

Work continued throuout the entire year. Progress wes disappoint-
ingly slow on account of labor shortage and extremely poor class of nmen

available.
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ilcCLURS PLANT (Cont*d)

The dam is coraplote with exception of sone backfilling on north
end and closing in a 10 ft. gap through which water now passes. This gap
will be closed when we are ready to fill pipe line.

The wood pipe people pronounce their pipe ready for test. The
surge tank, which is located on this portion of the line, is complete.

The steel pipe is about 80 complete.

The power house and machinery is in readiness to operate as soon
as pipe line i3 tested and water available.

Backfilling on pipe and cleaning up various odd jobs will take
about seven nonths nore with comparatively small force of mren
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ELECTRICAL DEPARTMENT

The year 1918 has bean a very hard year for the operation of the
Electric Plants ad a continual strain to supply power sufficient for our
needs.

The anount of power called for has at times been in excess of
the anount we could produce. In January and February it wes necessary to
occasionally shut doan part of the mine service, although we had installed
an extra boiler plant at the Mias Mire to furnish additional steam for the
operation of the turbine. Fortunately later in the year precipitation
sorewhat above the average gave sore relief and a very mild winter, starting
late in the season, also helped us to get throiigh. Practically we were
short of power throughout the year.

Two burnouts in the generator at the Hoist Plant, causing shut
downs, and a break in the pipe line at the sare plant added to the embarrass-
ment.

Tre Au Train Plant wes in full service and gave us nearly a
nmadinmum output throughout the season. Hud it not been for this service we
would not have been able to carry the load. This plant gave excellent service
throughout.

Tre call for nen for anry service at times disturbed our operating
force, requiring the use of nmen of limited experience to fill their places.

Considerable transmission line trouble developed due to insulator
failures, but by the end of the year this had been pretty well corrected.

Qur transmission losses increased quite appreciably due to various
causes; partly on account of the impossibility of having close inspection of
meters and other apparatus on account of shortage of competent help for this
class of work, also the addition of large transformer capacity at rew
Substations, giving fixed transformer losses without the additional load to
reduce the percentage. As the year closes we are correcting this condition
and expect to hawe our losses doan to nsmal again within a short time.

The usual educational work in this department wes not taken up on

acoount of the influensa epidemic, but arrangements have been completed for
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ELECTRICAL DEPARTMENT  (Cont'd)
a series of illustrated lectures starting after the first of the year.

A high tension* transmission line wes built from the North Lake
Substation to the Barnes-Hecker nine. This consists of two 30,000 volt
circuits on 35 ft, cedar poles, using #6 copper wire, Ahigh tension
circuit breaker and lightning arrester, together with two sets of transfer
switches, were installed at the North Lake Substation, giving a flexible
service. The Substation at the Barnes-Hecker Mine wes put into service the
latter part of the year. This consists of pole structure, transfer switches
on a steel tower structure, lightning arrester and three 250 K.7.A,,
30,000/2300 volt outdoor transformers and a steel outdoor meter cabinet.

Qe circuit of this line has been built througi to Republic, using
30 ft. cedar poles and # wire. The Substation at Republic Mire is a steel
tower structure with lightning arrester and three 400 TC7JL outdoor trans-
formers. This Substation has not yet been put in service.

The generator which wes installed at the Water Power Plant at
Republic in 1917 has been giving good service handling the electrical load
at this mine. It will be connected up with our main system when the Substation
IS connected in.

Tre line from Gainn to Au Train wes finished up and some necessary
changes made, which could not be done last year on account of our need for
POV\Er.

The line from Au Train to Munising has been changed from 13,@X
to 30,000 volts and Substation equipment installed at llunising. This consists
of three 200 E.7.A., 30,000/2200 volt. General Electric outdoor transformers
and steel tower structure with switches and lightning arrester. Two outdoor
metering stations have been provided. This station wes not put in service on
account of a shortage of power.

Tre insulators taken from the Au Train line were used to improve
the line from the Carp River line to the Pioneer Furnace, and since putting

on these high voltage insulators we have had nojtrouble on this line.
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jgTF.CTRTCAL DEPARTMENT  (Cont'd)

A primary line wes bnilt and put in service from the Brownstone
Substation to the new Ishpening Hospital and we are supplying power and
light for this institution.

The work of changing Smnn feeders into Gainn Substation wes com
pleted.

Everything considered we are well pleased with the operation of

the Electric Plant during the year.

During the year the following additions were mece to pole lines
and circuits.
HBAVLEES BULT ROELEE QARUT  WR
North Lake to Republic - # 70,000 ft. 80,000 ft. 240,000 ft.
McClure Plant to tower line - # 42,200 42,200 126,600

Au Train to Munising - #H 75.000 75.000 225.000
(rebuilt 4 taken into system 187,200 ft. 197,200 ft. 591,600 ft.

Total miles High Tension 3 phase line - 105.
s L " oo wire - 436 *

*  nunber n n Towers - 377

miles 3 phase Primary Line - 37

" % wire — 113

" " Primary Pole Line - 37

medranical department
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ELECTRICAL DEPARTMENT (Cont’d)

CAP RITER HICROI ECTRC ALANT
IMMRY GF OFERATING GONDITIONS - 191 8

Month Jan. Feb. March April May Jure July Aug. Sept. Oct. Nov. Dec.
Precipitation 1.65 1.61 045 119 476 247 228 284 475 374 380 151
Total precipitation for 1918 (Ishpoming) - 31.05 inches.

Average " at Marquette - 328 * (46 yearB record)
Drainage area above intake Dam 66.66 sg. mi.
Cubic feet Precipitation in 1918, 4,808,000,000
K 17. Hrs. generated at Carp River Plant in 1918, 16,043,300
Cubic feet water utilized (90 cu. ft. =1 KT7.H) 1.443.897.000

" " in Storage 3asin Jan. 1, 1918, 155.727.000

* "oy " " Dec 31, " 266.608.000

" stored in 1918 - not used, 110.981.000

"o " wasted over Intake Damin 1918, 122.976.000
Total run-off for the year 1918, 1.677.854.000 cu. ft.
Run-off per sq. mile of drainage area, 25,173,364 " "
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ELECTRICAL DEPARTMENT (Cont*d)

The following alternating current motors are Installed and
operating as needed:

31 HP.

2,225

35

1.927fr
4,754] HP.

INSTALLED CNN\ECTED
TOJAN 1, INSTALLED TAEN QI JAN 1,1919
1918 IN 1918 IN 1918 TOIAS
AP RITER FONR HOLEE -
Auxiliaries - 2 - 15 HP purp notors 0 HP.
Water Supply Rump 1
A MED
Hoist 250 HP.
Underground Haulage Set 150
Top Tram  (from Holmes) 10
Underground Centrifugal 100
"Hyopy Hollow* Hoist (from nee #2 Shaft) 25
CLAS T MNE - -
No. 8 Crusher 125
No, 5 Crushers - 2 - 25 HP. motors 30
Screens 15
op Tram 50
Loner Tram 20
Underground Haulage Set 100
Ur%gt ';A:'nghlilgilft Pu#p No. 1 %.8
rou unger )
Oorrprg Cengfifugal Rump %%
ressor
Hoist "B'nghglft No. 2 2588
Undergrou unger Runp No.
Laborr%to _Crushgr 5
Coal Crashing Plant 15
n n n %,] S'
Loner Tram 3H
HYD GE -
Mechine £
Carpenter 25
Blacksmith Shop Punch 3
I—UI\BX_MI\E - 0
ir Compressor
v Cooling later Runp 3
Skip Hoist 21488
Underground Haulage Converter (correction) 125 + 2
Mechine Shop
Sop Tram 25
No. 8 Crusher 100
No* 6 Crushers - 2 - 40 H.P. motors 80
Screens (sent to Angeline 10
» from Cliffs” Shaft) _ 2
Laboratory Crusher (correction) _ 3 minus 1
Underground Centrifugal Rurp (from Meckinaw) 400
NG, 3.740 HP.  1,015€ HP. 130)
less 1
3,739 HP.
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SLXTRICAL DEPARTMENT

INSTALLED

(Cont’d)

TOTAL

-IO\]N\I 1, INSTALLED TAKEN OUT CONNECTID

brt. fnd. 3,739 HP,
LAE MNE -

Underground Haulage Set 215
Surface Drainage - 2-30 HP.motors &0

ft ft ft

Underground Plunger Run®
* Centrifugal Runp
Ventilating pan

Ore Crusher
Surface Drainage
Coal Crushing Plant

SALISI‘:_lIRYt MNE -
ois
Underground Centrifugal Rinp
' Plunger It

Conpressor o
Underground Ver_ltlla\tll\z? Pan )

ressor Coolin er Rnp (correction)
Surface Drainage gn’p

N]—E\Ié%/él\ll_zl - )
oIS
Compressor ]
A 'I" O%rgr%mngi?r hoist brakes)
uxilia ressor (for hoist brakes
Rock Hgl%t (on

Underground Ventilating Pan (correction)
Sinking Rinp 1288 ft. stq:uon%

Skip Hoist Set
n n n O I I Rnp

3% round Haulage Converter

Skiprgit Rrégnplage

Laboratory e Crusher

Unde_lEground Plungéar RrrB
Top Tram - 2-50 H.P. notors
Carpenter Shop  (from McClure Plant)

HAAS MNE -

Turbine Auxiliaries

B8 8. BBBE  monaloms

s . Baw

Injection
EXciter
Underground Haulage Set

round Centrifugal Rinp
? Hoist :
Winze Rinp (F:{{Jr? o\ )
nze eve
Cooling Water Rugp
Skip Pit Hoist
Top Tam — 2-50 HP. motors
e o
rushing Plant
» u(? g n  Exhaust Pan

Underground Plunger Rinp (from Holmes)

g:ircul_ating Rp

BobSe8sRuns

o
3

8,338 HP.

fwnd,
MECHANICAL DEPARTMENT b\%}f‘]

Us? 1918 IN 1918 DEC .31.1918

1,015| P (30)  4,7548-HP.

(previously reported 5 HP

1.089&

25
7£ (should be 15 HP

N
N O
3580 8

2,371

*

20 1.443k

1,950k HP. (95) 10,2887~ HP.



ELECTRICAL DEPARTMENT (Cont’d)

INSTALLED
TOJAN 1, INSTALLED TAKEN QJI CONNECTED
1918 IN 1918 IN 1918 DEC31.1918
brt. fwd., 8338 HP. 1,9500- HP. (95 10.288& HP
MYS QRUEEING ALANT - %)
Pan Ch%?weyo 1058
r
Belt Conveyor 50 00
NBGALEES MINE -
Underground Haulage Set 215
"ligner'* Hoist Se 450
Top Tram - 2-50 HP. motors 100
Laboratory Crusher 5
Auxiliary ressor (for hoist brakes) 3
U.G. Plunger 2 - 300 HP.motors 600
" Centrifugal 30
Ognp SUCtIOI‘(l:OO ! \_Natz_ 1R?rp HP. motors 393
Iessor in er
Air Compressor : 325
Sop . 15
Skip Pit ) 5)
Underground Hoist 35
Qe her 25
UG Ventllatln% %ent to Athens) 15
Timber Hoist - # Shaft (sent to AngellneJ 25 2163
Hoist 758
r
Crus%r 150 o7
BOR\ESI—K]ﬁIER I%/II\E - 40
Cage Hois
400
LLOTD HIHS -
Skip H0|st 400
Cae 400
Top Tram 40
ft ff 40
Qre Crusher 25
05
MRS MHR -
Sklp Hoist 400
H 400
&EP 73
er Supply Rrrp 458
Alr Oonpressor In ersoII Rand 20
UG. Plunger Rjgmsg ?—P‘ motors 700
Laboratory Crusher 5
Top Tram  (on hand) x 2
n " (ordered for Barnes—l—lecker) 0
bl 8
ir r I
Coollng V(gter Rnp 5
Underground Hoist 200
Wirze Rnp 20
Centrifugal Rnp 2
Triplex 2775
fwd ., 14,606 HP. 2,40C% HP.TI160) 17,006j- HP.
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GHINRMKE -

ELECTRICAL

IKSTALLS!)
TO JAH.

1918

brt. fwd,,

ECTION 6 AT -

Hoiat 200
Water Supply Rinp 3

ALBTIN MESS -

H0|st

T
ratorg Crusher
Vertical 3inking Runp

150

wb

(correction)

FRANCL3

MESS -
Underground Ventllatlng Fan (correction)
Air Compressol
Underground Centrlfugal Runp
%IgrlropHOISt Cooling Water Runp
ressor Coolin er
Shop o (correction)

UndeOp rground Haulage Converter
Cage Hoist

Underground Plunger Runp

Hock Crusher (from McClure Plant)

STR=(=t=

GANNMKE -

Skip Hoist
Cage
Undemround Centrlfugal Rnp

Plunger
Top Tram- Qe
Under;?_rwnd Haulage Set

Auxiliary Compressor (for hoist brakes
Yy (stor(ed at Central Sh)ops)

sB«98388

9th Level Ftr\n})
Underground Ventilating Fan

Ko

GNEN ARBHANG ALANT -

NPa?ﬁ CruBrer
Conveyor
Belt Conveyor

Hoist

Sinkin
Top Trngrrp

w8 53R

MAINAWMKE -

I§|0|l§t
inking Runp
Oorrprgssor

Ba8

gﬁﬁing Rup

Top Tram

Undergcround Haulage Converter
Triplex Rnp

fwd..

627
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DEPARTMENT

14,606 HP.

19,427£ up.

(Ccnt’d)
TOTAL

1, IKSTALLS!) TAKER OUT CONNECTED
IK 1918 IK 1918 DEC.51.1918

2,400£ HP.  (160) 17,006 HP.
203
reviously reported 5 HP.
(p 150)/ p )

328
(previously reported 7 HP.)

(previously reported 1QHP)

wE8E

2,1931-

1,802

175

25

100
1125

3,865~ HP. (163) 23,293 HP.



TOTAL

DEC>51.1918

23,293 HP.

100

425

&

160

19*

15
25,411* HP.

ELECTRICAL DEPARTMENT (Cont*d)
INSTALLED
TC)JANI INSTALLED TAKEN OUT CONNECTED
191 IN 1918 IN 1918
brt. fwd., 19,427* HP.  3,865* HP. (163)
HINETONMNENQ 1 -
Hoist (sent to #3 Shaft) 75
Underground Plunger Rnp 50
Centrifugal Rump 50
FRNEON MNENQ 2 -
Hoist 200
Top Tram
wo" (from Stephenson) 0
FRNEIONMNE NQ 3 -
Hoist  (from #1 Shaft) 7
STEHRHENSON MINE -
Underground Plunger Runp (under water) 250
" Centritugal 205
Top Tram  (sent to Princeton) 0
" H  (on hand) 5 3r
6th Level Centrifugal Rnp on hand) 0
Layre & Bowler Sm[%ng ( 250
Centrifugal 125
FRINCETON (ENTRAL. FOY3R ALANT
] o Clrculatmg Rump 0
Turbine Auxiliaries (Injeotlon 25
Ex0|ter 33
Underground Haulage %212
r
Boiler Room Fan 25
Coal Cruslglng Pl?tnt o 15
Yentilating Fan
Clrculatlng Rnp
(from Meckinaw)
FRINCETON GENTRAL. HP
Shop Motor 25
D RYARMALRE AANT (Construction WorK) -
Ao 0
Centrifugal Rinp n_hand) 0
Rock Cm%her Esent t(o Fran0|a) 25
n * Athens) - 20
ISHFEMING HORHTAL -
Passenger Elevator
Dunb Waiter g
r
Sl 1
Extractor 2
Teouum Cleaner 3
n Rnp 1
AII—E\BU(I\B/IJ\I\E( tsatlz_zldltlonal ¢ 15
entilating Fen, (from TELIee) 51 000 Hp. 4411 +P

MECHANICAL DEPARTMENT



ELECTRICAL DEPARTMENT (Cont'd)

PISTALLED TOTAL
TO JAN. 1* INSTALLED TAKEN OUT CONNECTED
1918 Pl 1918 Pl 1918 DEC.31.1918
brt. fwd., 21,000N HP. 4,411 HP. (995)  2541If- HP.

RRVACE DEPARTMENT (connected to our system)
Motor-generator Set at Furmace
Sawmill - 8 notors 445
1.195
GXND TOTALS 22, 195" HP.” 4,411 HP. 26,60&E HP.

Tre following motors are on hand (Dec. 31st, 1918), but are not

installed:
AL SIOHOLEE -
Spare Hoist Motor 400 HP.
*  Motor-Generator Set 1%
ft H)
" (from Meas Fan) 40
ft 30
ft 25
ft 10
ft 10
r'YI (from McClure Plant) gg
7424 HP.
ATHENS MINE -
Rock Hoist
BARNSSHEHR MNE -
Ski I—|SO|stI 400
er Su Runp 10
pply 410
MORRIS MINE -
Top Tram 25
25
MNE —
Flywheel Set 330
Uolerground Triplex Rump 15
Comypressor for rging Air
Charbers on U.G. Puns 2 257
ABTIN MNE -
Eé)al‘st 20%
re
203
S MNE -
Centrifugal Punp (at McClure Plantg 0
(Loaned to Munising Woocerware Co.) 100 150
GNENMNE - )
Auxiliary Air Compressor (at Central
. Shops)
Top Tram (for Francis)
fwd. 1,962 HP.

MECHANICAL DEPARTMENT »0



ELECTRICAL DEPARTMENT (Cont’d)

Motors on hand. brt. fwd., 1,962£ HP
ME -
Underground Plunger Runp 30 HP
STEFHENSON MINE

U.G. Plun e;’ Pump (under water 220
HCentrifugal n (ng fer) 275

" _Plunger Rnp 250 ¢
it Centrifugal 25 *
" " " - 6th Level 50

n Plunger *- (at Genera
Storehouse) 50
1.150

Total on Had 12/31/18, 3462 HP

The following motors have been ordered, but not received:

QUAS 3T MINE -
Air Compressor

HOLEES MINE -
Underground Plunger Runp

LAE MNE -
Air Compressor

MAYS MINE -
Air Compressor

NEGANEE MINE -
Air Compressor
Underground Runp

J8 8 8 g 88

BARNESHEIKHR MINE -
Underground Plunger Rup

ol

N erroand P RN
rou unger
\'/’vg Centgrifugal Rump 125

STEFHENBON MINE -
Vertical Motor for L. AB. pnp %558

600
Total Ordered 12/31/18, 3,475 HP.

a

205

onhand n % n (not installed)
b ' " (not recelved_?_OT 3475 '
GA\D TOTAL 33544 "

To replace motors lost when mire wes flooded.

Motors connected Dec. 31st, 1918 {including Fumace) Zg%%%l HP
ordered | '

* Note:-

MECHANICAL DEPARTMENT
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IAE0TRC FONR SYSIEM

IMIRY OF OEFRATIONS - 19 18

KLOMIT HORS GENERATED Cost Per
_ Used by K WH TRABMSIION K W H
Moth  Cap Dead Au Train Vbes Princeton TOAL Auxiliaries  Sold Losses  (Incl. Depr.)

Jan. 1,065,600 378,300 138036 556,600 279,850 2 418,33 81,440 2,011,200 13.93% v 01329

Feb. 818 800 283 150 100 600- 647 200 250 400 2105150 8395 1712012 1530 01646
Maroh 1 214 500 451 500 186 810 360 400 20060 2482200 62155 2121434 1234 01170
April 145 200 621 700 614 3 200 0 26% 930 7 228 232 1749 .00560
My 1630 100 589 525 535 460 12 950 0 278 03H 8530 2340 782 1517 00548
Jue 1706600 279 225 517 420 29 30 20 285745 3330 238613 1643 .00861
July 1418 900 473 750 346 160 464 250 46900 279 9% 37630 23505 1391 *00839
Aug. 13/0900 403 80 262 471 700 285250 279450 6430 2371420 1304 01152
Sept. 1286 500 483 150 546 640 406 300 242 70 29530 63940 2352014 1894 01156
Oct. 1312400 52590 547 600 380 150 23900 2939 950 6/ 85 2309332 1810 .01056
Nov. 1235500 599900 642000 266 800 147 100 281 30 46080 21732710 2225 01120
Dec. 1528 30 490 775 080 301 30 1550 2950055 31660 241282 17.32 01739
TOAS 16.043,300 5535 725 5,066 566 4,170,200 1,800,950 3,616,741 588,705 26,803,176 16.31 .010902

I-AUCA DOPARIFEHT



COMPARATIVE TABLES

CUBIC

TON -K:!K\%]%S FT. AR GALON

=R BRD AR WD HOSEED  ROFD
QLIAFS SHET HJTS

19065 7421 204645 271,587,404 1355 353,087,800
1906 9204 272735 451 40 6% 179 .

1907 8 W R4 6% 018 970 2239 242 50 22
1908 7991 288% 541 79 740 2367 240 000 000
1909 738 242573 680 932 90 27% 166 079 249
1910 88% 252798 904 37 312 3577 156 948 550
1911 8006 246334 898 424 112 3647 165 101 640
1912 8047 276211  8IC 00 28 29 218 55 40
1913 8027 205106 833 97 419 286 276 582 240
1914 749% 316986 1054 30 348 336 281 3% 00
1915 5181 347 9%5 839 280 32 255 283 489 0
1916 526 38300 88 041 710 2262 3B 818 &5
1917 450 377 177 885 993 M4 239 35847 75
1918 5135 33280 86l 374 72 2216 315 252 &8

SALISBLRY MINE

19065 3750 154017 219 765 211 148 76 346 425
1906 3909 152084 219 35 241 1461 77 100 543
1907 38®  10%6 215971 37 151 8 056 044
108 3606 116724 218 501 &8 18%6 66 9%7 89
1909 357 90 218 841 412 228 6l 6% 506
1910 338 11354 162 828 098 143 63430 07
1911 318 111272 148 067 843 130 6l 654 458
1912 2788 118635 154 493 210 1301 55855 7%
1913 88 1518 120 039 019 %8 51 358 400
194 583 97 318 94 530 000 971 56 786 400
1915 52 27150 134 776 20 - 53 508 200
1916 4% 100803 273 58 000 2713 126 31 34
1917 445 104082 188 563 50 1811 104 560 277
1918 4% 113073 166 455 000 1472 100 988 070

MECHANICAL DEPARTMENT



J(@F>)
AL

TGS G
&ROK

YER BRRD HASIED

1900 8,218
1901 9 117/
1902 8 400
1903 8 302
1904 6 983
1905 10 346
1906 11 072
1907 10 934
1908 9 22
1909 9 640
1910 9 8%
1911 7 58
1912 7 624
1913 8 09
1914 5 733
1915 6 019
1916 6 708
1917 7 181
1918 6 583

1913 79
1914 810
1915 883
1916 922
1917 1,038
1918 955

510,132
472 730
470 728
468 277
281 399
505 321
B9 377
Y9 449
3H7
381 060
89 438
309 519
329 344
473 848
324 1
39 135
397 021
497 212
457 39

CCHIPAPIA?ITS TABLES

QIHPT/
AR WD

LAE Kins
376,482,932
393 632 563
440 19% 332
441 329 198
355 084 057
885 737 363
784 511 853
773 662 287
575 642 546
826 433 227
820 568 713
583 930 820
656 627 987
962 459 483
506 066 577
536 965 354
637 468 347
782 431 925
502 308 718

633

anBc

IT* AR OQAQS
B A
740
80 62,998,188
%52 64 188 597
093 70 848 39
1,368 78662 1%
1753 77 492 105
1247 8 626 208
1410 90 105 98
1671 76 8% 881
225 81268 184
1466 85 118 000
18% 93643210
1983 109 576 544
2031 95 007 553
1 45 925 949
1634 9 375 565
1606 192 033 482
1573 134 142 986
1204 145 707 330

HARD QRE£3 HEATIRS PIAHT



COMPARATIVE TABLES

ascC

TS TOS GE FT. AR GALONS

we dRb D RS B U
NEGALNES MINE
1905 7,386 245422 211,667,755 861 345,967,009
1906 10 465 258 34 235 730 810 921
1907 11216 315 089 250 046 615 7% 707 070 097
1908 10 294 300 007 210 799 982 696 638 488 40
1909 9088 . 316 072 263 32 702 911 623 789 512
1910 7913 3411 361 923 373 993 610 209 058
1911 7805 368 3R 599 630 43 1,627 634 100 040
1912 8003 298 38 825 468 516 2 167 696 210 397
1313 7647 3896 741 224 169 2 008 739 153 091
1914 5209 337 792 613 144 000 1 798 3%28%1613?3
1915 1703 404 020 363 242 060 933
1916 1223 526 237 474 099 050 900
1917 1414 58 083 455 525 250 &1 780,000,000
1918 1293 524 89 443 996 750 845 575 874
HYS MNE

1905 ‘4,066 — 139,268,772 — 311,792,456

Al/n 260 733 698
1907 5 361 29,690 — 337 084 264
1908 6 671 83 075 — 242 151 139
199 6494 141 510 291 338 833 2,095 231 101 590
1910 8219 1% 052 51 169 843 2 760 209 688 862
o 7222 — 646 245 479 —
1912 6 502 55 603 355 459 673 — —
1913 8903 287 14 915 881 473 3182
1914 6819 213 423 720 319 949 - 333%
1915 4 325 65 150 486 626 678 — 190 534 750
1916 8062 272 802 763 134 066 2 197 363 273 050
1917 8656 33320 879 808 672 2 639 337 467 30
1918 93%1 312 64 935 128 335 2 91 510 265 180

MECHANICAL DEPARTMENT
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TaS
AL
YA BRD

1905 1,867
1906 —
1907 3 863
1908

g[ 0. J—
1910 —
1911 -
1912 -
1913

1914

1915

1916

1917

1918 -

1910
1911
1912
1913
1914
1915
1916 105
1917 101
1918 334

%gﬁ'égg

TN GE
& RIK
HASTED

61,878
165 445
194 571
204 769
186 064

60 300
145 360
121 191

67 4A

697
A 167
79

143,620
126 047
100 150
2
74 297

2 833
2 636

134
182 760

MECHANICAL DEPARTMENT

COMPARATIVE TABLES

ad PT.
AR WD

ALBTIN MNE
51,808,300
% 931 414
B 452 975

181 915 343
3 411
128 013 %7
153 118 878

g8 8 8

-
N
(o)}
w

(Mire idle entire year)

ft  ft ft

(Mire flooded in January)

FRINCETON MNE
181,915 352
226 054 113
171 032 309

48 083 876

635

ft

1,265
1793
1 707
2 123

144,540,000
138 556 000

107 537 210
108 366 555
N 939 295
9 629 20
136 59 170
109 949 035
112 926 605



0QHPARATI7TE TASBLES

asc

o8 TS GE FT. AR GALOS

we iR S AB BE W
32PHEH MRE
1909 2,396 140,653 181,915,347 1,313 191,342,376
1910 287 217 09%6 294 935 118 1358 383 590 401
1911 4182 239 91 384 041 88 1600 625 253 183
1912 486 241 31 460 478 7% 1903 886 471 232
1913 3420 283 146 - 1,028 287 849
1914 2281 287 772 327 870
1915 220 230 505 763 683 450
1916 168 327 3% 785 501 510
1917 3073 256 7%6 96{1%1%@
1918 1 580 (Mire flooded in Decermber 1917}
GARNHRE

199 2022 — 60,638,452 — —
1910 5116 143 309 920
1911 3 400 2 58 136 216 025
1912 )Mire idle entire year(
1913 158 14 376
1914 1400 95 510 -99,245 70
1915 &7 151 474 131 676 720
1916 871 186 131 783 700
1917 96 191080 = 148 022 900
1918 84 177 051 168 172 800

MECHAILTICA1 DEPART!ERT



1910
1911
1912
1913
1914
1915
1916
1917
1918

1910
1911
1912
1913
1914
1915
1916
1917
1918

TOS
AL
BRED

538
45
497
53¢
633
675
794
814
986
a1/

44630
6 101
7 493
14 104
2 360
5900
7 092
532
2 121
6 279

TON GE
€ ROIK
HASTED

cotparatfs tables

QJ FT.
AR WD

anscC
FT. AR
FER TON
HASTED

prinoeton fuuping STATICON

FRNCETCN -

output
304,494

697 710 181
819 304 39
661 681 550

1,375 169 052
1 051 739 302

MECHANIGAL DEPARTMENT

971 385 24

-

GAULAS
- VAR
PIPPED

137,037,480
142 284 450
153 854 205
158 661 990
172 438 180
184 799 040
202 554 240
224 152 0%
275 717 100
262 232 600



COMPARATIVE TABLES
CUBIC

TONS TONS O FT. AR GO

L &RIK QJ ST. FER TON - VAR
TR BRW HISTED AR UED HOISTED RUMIED
GROBY MNE

199 1,735 119,410

1910 2 157 204 588 -
1911 1493 80 976 - -
1912 1515 116 818 -

1913 3305 207 728 rnen
(10 nmo.) &38 no.)

1914 2 151 217 -

1915 250 - -

1916 2 089 127 373 -
1917 2504 300 142 -
1918 3 097 255 187

IMERAL MNE
1909 2,592 & 135
1910 3665 137 527
911 2744 102 831
1912 (Mre idle entire year)
1913 oo o
1914 oo o
1915 oo L
1916 L o
1917 oo ft It
1918 (Mire equipment dismantled)

mechanical department
638



COMPARATIVE TABLES
CUBIC

TONS TONS G FT. AR GALLONS
A &RIK QJ FT. PER TON - WAIRR
™SR BRE HISIED AR WED HASTED RUMAD

MCRRISLLOD MNE (Includes Sec. 6 Shaft

ion Co QP
A8 K AA
6  me Qo
1914 615 242 476 655,119,000 2,701 363,889,057
1915 533 298 816 722 622 750 2 418 322 295 660
1916 1,004 304 849 —~ 320 074 400
1917 886 296 539 667 908 000 2 310 319 198 700
1918 959 29 360 681 964 000 2 378 315 454 220
SAJTH JASIN MNE
1912 31 42,790 —
1913 483 1940 —~
1914 0 15 281 -
1915 0 56 026 —
1916 0 0 (Nb ore take nout)
1917 0 46 994
1918 0 15 879 13,203,000 931
GHRINR &MKINAWMINES
1914 303 — 221,355,000 —~
1915 (Mire idle entire year)
1916 t » b .
1917 443 29,235 323,595,000 — e
1918 533 37 883 383 3% 000 —
ATHINS MNE
1914 231 7,404 120,048,750 -
1915 385 21 245 242 1% 750 — —
1916 419 26 930 222 840 000 -
1917 277 23 988 211 612 500 — -
1918 609 101 3% 498 600 000 m—

MECHANICAL DEPARTMENT
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1914
1915
1916
1917
1918

1915
1916
1917

1918

1916
1917
1918

1916
1917
1918

1915
1917
1918

1916
1917
1918

6 TONS GRE
GOAL &RIK
BRED HISED
8 nonths
5,8§4 106),663
7353 244 697
8 637 226 797
8755 19 9%
6780 172 955
603
3,513 15,656
1223 21 420
79% 65 739
- 5,772
- 3B 310
442 57 814
70 32,951
70 0 225
70 130 25
3,241 63,501
3007 102 519
3 087 %5 353
1,644 20,308
3 657 80 204
2154 124 477

MECHANICAL DEPARTMENT

CO!'TARA?173 TA3LES

ad FI.
AR WD

RERLBLIC MNE

1,711,333,000
1 841 863 000
1 582 113 000
1 141 454 000
FRANGS MNE

353,070,000

565 920 000

AN INE MNE

6,128,112

23 257 417

M 443 12
HJASS MNE

425,227 300
368 456 686
MEIWMNE

40,658,040
33 433 980

PIES MNE

186,701

asic
FT. AR
FER TON
HASTED

6 993
8 033
8 031
6 605

1,060
607
1 374

4,712
2 840

g &

2,327

66,723,400
49 625 600



1918

1918

1918

COMPARATIVE TABLES

15 TONS GE GALONS
AL &K QJ F. P'AS
BBSED HASTED AR WD RUMAED
HELIMKR MINE
3125 216428  --------—--
TAEMNE
3,820 72,305  —mememmemeee-
BARNESSHEESR MINE
646 16,330 221,420,000
NOTESS:
Laka Mina - - - - —Furnished air to Hard Ore Shops  &AngelinaMine.

Negaunee Mina - - —Received considerable amount of airfromHsas Mine.
Morria-Lloyd Mire —Purniahad air fo Barnes-Hecker Mine.

Austin Mma - - - —ldle on account of being flooded.

Stephenson Mine - —dle on account of being flooded.

MECHANICAL DEPARTMENT
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Year.

1710

17/2

17M-.

1?/£

17 /a

L/nes.
% O S

WIRE 228 MILE'S

9 o9

Wire 238 Miles

N F
Wire 306 Miles.

? 0  «x

Wire */o Miles

Wire s~ Miles.

Sub-S tations.

stzok va.

7380 K.V.Ae

276*E K.V.A.

Motors.

tm
3111 H.P.

7f35~H.P.

16 2/8 MR.

Z0I7S- H. P.

27000 HP.

<[

GENERATORS.

I0?

2.500 K.V.A.

u

QEOO K.V .A.

QSO0 K.V.A.

m

7TEO KV.A

/7T7TKO K.V.A.

MECHALIICAI DEPARTUEHT



+3

39
38
37
36
35
35
33
32
3/
30
29
28
27
26
25
25
23
22
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MARQUETTE RECORDS — ISHPEMINC RECORD

=8

MPCHAHICAL OEP.



INGAIVEA TVOICEHOAIN

SLIVMOTIXA



AVERAG-E LOAD KILOWATTS.

KILOWATT EOLUV.
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4E00
4-000
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3 000
esroo
Z0OO0O
I POO
/ 000
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COST DIAGRAM
1914 /191S 19/b 19*7 19i&

0 fjo™
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DISTRIBUTION OF ELECTRIC POWER 19/6

MAdiHE SHOPS

PLANTS
TRAMS5
powtn PLART AOK/L UAfr/pi

m .sscelapeous POWEP & LJ&RT
Onopraword trams ARP LJ *RTS

V//////////I\/I-\7/\I‘ED|I\/%/O/////,V/A SALES 70 P/aAftFP PUTRACE A/YD 07REPS
« > .

7 Tly t>Tamsrilss/or

£02=
om

RO /srs

Pilowarrs

1937 1918

A/P 40MPPI%ssop
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m  TORCIURES

Plate Ho,
Angelina Mre
Hoist &IMotor 161
Haulage Set 162
Athens Mire
Prescott Rump on 2400* Level 163
Mees Mire )
Aldrich 2d Level Rump 164
Barnes-Hecker Mire
Cae Hoist &Motor 165
Francis Mire
Cage Hoist &I\/btor 166
Prescott 1060* Level 167
Centrifugal H 168
McClure Plant
Dam 169
" 170
171
QJt on Pipe Line 172
Fill = ™ 173
Wid Pipe 174
Moaod Pipe &Surﬁe Tark 175
« n n n
Wod Pipe 177
Junctlon of Wod & Steel Pipe 178
Steel Pipe %g
Poner House  Steel Work 181
Pcmer Hose - Exterior 182
Interior 183
V\Hter Wheels & Generators 184
Switchboard 185
Qutdoor Substation 186

2300 Yolt 3us Structure 187

MECHAKICAL DEPARTMENT



Plate No. 161 Hoist &Mbotor Angelina Mre

Plato No. 162 Haulage Set Angelina Mre

PL iAHICAL DEPARTMENT .
i <






Plate Ho. 163 Prescott Rinp on 2400* Level Athens Mire

Wo

- W oc 4 ¥

Plate So. 164 Aldrich 2d Level Runp Mees Mire

MECHANICAL DEPARTMENT






Plate No. 165 Cae Hoist &Kotor Barnes-Hecker Mire

Plate No. 166 Cage Hoist & Kotor Francis Mire

MECHANICAL DEPARTMENT






Plate Ho. 167 Prescott Runp - 1060* Level Francis Mre

Plate Ho. 163 Centrifugal Rurp - 1060* Level Francis Mre

MECHANICAL DEPARTMENT
e5.\!






Bam McClure Plant

Plate No. 170 Can McClure Plant

mechenical 1ipartlelt *VO






Plate Ho. 171 Cam McClure Plant

Plate No. 172 Qut on Pipe Lina McClure Plant

MECHANICAL DEPARTMENT






Plate Mo 174 "Tool Pipe ilcClu'™9 Plant

HECHABICAL DE?A?.?'h






Plate No. 175 Wid Pipe & Surge Tank McClure Plant

Plate Ho. 176 Wiad Pipe &Surge Tank Metlure Plant

MECHANICAL DEPARTMENT






Plato So. 178 Junction of Wbod & Stool Pipe ilcClure Plant






Plate Ho, 180 Steel Pipe Hoclure Plant

MBCEA3JICA1 DEFAHTUSIirr






Plate Ho. 181 Power House Steel Wirk HoClure Plant

Plate Eo. 182 Poner House MeClure Plant

KEG-AHGAX DEARILESST






Plate No. 183 Interior of Power House McClure Plant

Plate No. 184 TTaer Theels & Generators MClure Plant

MECHANICAL DEPARTMENT 680






Plate Ho. 185 Switchboard McClure Plant

Plate Ho. 186 Qutdoor Substation licClure Plant

MBCHAHICAL HBPARTMHNT






Plate So. 187 2300 Volt Bus Structure HcClure Plant

BSCHASICAX CERPARTMEHT
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