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on eash level as large a proportion as is feasible of the

ore produced On that level,

In order to facilitate this program a aseries of ore-

passes and snother of -pagses ncar the shaft is proe-
nosed, so that ore or waste can be dumped on sny level
without delay. The skips will be loaded at one point

only, a little below the 800 £5, level.
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Another series of ono- ol waste-pasges will be put

t« lovel on cach gide aboud
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the shnft,and ore end waste from these passes will
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med on the 700 £t level, at least balf of the produection of

this level,
loading, the ore will e cruahed
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I 1s oropoged to erotct the crushier noar the
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. son % aneednt
VHHer LOVOL8,
& A o Pl 20
e 2NRLGE

oo LM

™ise location is onmosite the deenest part of
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thie lode, and drifts on both sides of the shaft wlll have
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approxiantely tho same lengith, his location alsc gives

o

digelosole

the ghaft has tentatively boen placed

at 365 1, but this boaring can be changed if it does not it

& ol T4 ) . P 2 F. ¥
LO60 If the axis of the shaft is

chonged, the plats and pochobs underground mat be moved
to correspondgbut the directlion of the main crossouts should
romain wnchanged.

The plan of the shaft is shown on drawing No. 1. The
dimensions have beon increasod slightly from those previously
recomended, and are 20ft. by 14 £6. 6§ in. outside, The
ghaf't is of the "aquare“type, having two akipe-rouds, each

6 £ ¢ In by & £ts § in: in oross-section acrcas the 3.E,
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end, a cagwe-rcad 8 £t wide and 13 £t 6 in, long in the
middle, and three compartments for plpes, ladders and
counberweight roppoctively aoross the i,¥, end, Theo sets
are nade of 6 in. I=beoams, welghing28 lbs, per ft, and

aro hung on 6 £Gs CENGETS. Lagging can be elther 5 Ine

planiz or pro-cast conerete slabs, If, on account of
-~

the shwrtace of ateel, sets are made of timber,; the over-

all dimensions will be increanseds

The larper cross-gedtional area of the skip compart-

monts not only makesrossible a shorter skip, which will

& S o G B onan Ao < el Fleypg - ” mesl
roquire losg time to load and dump, but also makesit pos-
& - — - & O & & o T > 2 4= %
aible to use a larger skip, if it shonld be found to be

1 5 2 om— b | s onen e d
edvisndhle at somoe later dutes
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The larger cage permits more men to be carried per

» N «grmi 2 e k. —— 2 ) B
ol pormits the passage of 10-ton cars and locomo-

g 2 49 b F. Y PO e % oy 5%, ¢ - 3
vog and all \phg for a 36-ins crughor. The cage has
5 it . R K — .| & EInm F oa— Y
four mides instead of the two ugually used in U,S.4.

Thia 1g common practice abroad, and it 1ia to be rocommended
for a cage as large as this. {0n account of tho larpge
number of men carried, the cnge should have safety catches
for each palr of guldes. A special dravhead will de
necessarye )

for ventilation and scecork! cutliet 0ld Ho, 4 shaft

11 serve at the north-weat end of the mine, . It 1a 600

ft, doop, At the gouth=ocast end of the mine another

aghaft is noeaded for vontilation and ontlets It needs to be

only 600 £t, deep at thias time, Both shafts are incliness
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will be connected o

gach levol, but Shore will be no opening into the skipways

excopt ab loading-pockot below the 0 £, levol end
ab at on the 900 £ft, level, Flans for the

.o ot the various loveols are shown on drawings Nose. 7,

- oY 2n T - A L. e
8 and 9. of the lavel nlat is tenta-
tive only, becaus exnet distance from the lode to the

The O

g i

upper levels

erunher ond measuring-pocket are shown on drawing

& - E B b B o | et T .-2
Ros 10, Above ) £5. level they are given a slope
£ 559, becanse this inclination allows froe movement of

‘he ore-passes lead o

load directly to the

¥

t. lovels

elow the

L@ )’-“01,}}:"}"' ore, and the

25 ft. below the 850 ft.

will handle cither Oore oOFr

shing spilled dirt in loading the

the 900 £t. level, as shown in
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4, Crushors

™o erusher recommended In a 36~-in. gyratory.
5000 tons of ore per shift is 714 tons per hour for
sovon hours of operations By using a secalping griszzly

ve the orushor ot lesad 157 of the ore ean be bie
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amallens erusher that has a rated capacity of this amount
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in a 36-in. gyratory, set at 7 in, discharge. This orusher
ol Salrs oDrer 2 - PagE nernbhad & rnT v P o -

will telke any plece of orothat is likely to be broken in

the stopos, so thab sscondary blasting .11l be reduced toc a

o

2 wta & anenut A seenesss st e 5 R a Po A FUEARAN £ 3 el e n &
minirtam, A grrotory cmsgher is rocommended, because 1

t is
almoast trouble~froec, will run under a chwke-feed, and costs
nas to bulld, operate or maintain than a jaw-crusher and

It 1s proposed to erect tho crusher below the 700-L6,

lovel, as shown on drawings 4, 5, 6 and 10, The ore Lrom

£he lovel will be dumped directly into the crusher,
and thet from the unrer levels will be drawn from the ore-
nasses; and will pass over the same grizaly, indercutiing
are chubes operated by compressed alr, as shown on drawing
oe 14, arve recomoended for the chutes in both the ore-and
WASTe-NaA60S.

The opushor will be driven by a 260 H.P. motor through
& ahort \f-o‘bcl* Arive,

The larzest part of a 36=1in. gyratory crushor is
13 fte 4 ine in dian, and can be taken down the shaft
through the cago=road, It will be taikken off on the 700 ft.

lovel on the northeast side, the Arift at this point belng

T
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onlarzed t@DOF7LL its passase.
Capaciby, horse-power required, and dimensions have
been talzen from Traylor Eng. end Mfg. Co., Bulletin

Hoes 3100,

773 e oo e '] ap B You a g - 3 '~- - o
the grilzal) the open-end Ltynes which
50LE~ rkuaxinz have bars nﬁ“foﬂ 7 ine
,""u :".G.J 168 :,_,f 32
5.  Lsvel Development.

The approximate outlines of the levels are shown on

drawing Ho. .11, which is based on the contours of the ore-
z 1

The 400 ft. level will be opened by a long cross cutb

due north from the shaft The ore here 1s nearly flat,
and there is conseguently considerable leeway in laying
oubt the level. The exisbtence of ore to the west is proven

1. - L T > & &= mnde onvnde e - a1, el
by diamond drilling, but its extent to the north and east

hea not been determined. Three or four dianond-drill
holes put down from surface in the H.B,¢ of the S.Ee%

and the SeZei 0f the N.E.% of Secs. 10 and in the two ad-

; forties in Sec, 11 on thoe east would ald substan-

levels.

The west drift on the 400 ft, level should be driven
north-west to the old workings, connecting with the north
transfer ralses at about 5000 ft. The ore is so flat that
it should be easy to keep this drift open until the stopes
on the 500 ft, and 600 £t, levels are pulled back tﬁ:%rans-
fer roises.

A large plllar will have to be left under the plant,

and most of the ore tied up in it will be on the 400 and
560 ft. levels,
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The ore on the 500 ft. levol 1s also on the north
sido of the shaft at a distanee of about HOD £, iz
willl be opened by = eposs-cut driven W 25! K, and by drifts

driven east and northe-weat on the veln, liere again the ore
o the west has boen proven by dismond driliing, but that

to the east has note it 48, however, very probably

at, so that therc will be much leewsy in laylng
out the level.

The wost drift w111 folliovw the ore as far as the oléd

workings, epproximately 8000 ft., commecting with the north

- a anvs d o > o de T . € s Y AL
tranafer raissa at avout & } TGe
7%} - 3 - F 3 - o g S .
The oroe on the 800 ft. level is noasr the shaft on the
o . . T & o T | 8 Sesp F o PR e oo & g on B ’
noprth side. .a.‘;,’s continuity to the oast is reasonably

aasured, but D.8.H's. 9 T 4 and 6 £ § ghould be drilled
in arder to obtain definite Information on thias polints
drifts should follow the ort 3:n~ e

oont andl novthewest to 1ts 1limits, connecting with No, 4
ghalt and ‘L..n, I‘iO‘%\rf;zx.si‘c:r raizes on the north west and with
tho soubh transfer ralses and the alr shaft at theis S.E,
end of ths mine,

The 700 £t. level is south of the shaft, This is a
mein havlage level, and it should be opened as rapidly as
pogaibles. Drifés should be driven in the ore south-cast
and northewest from the crosse-cut south of the shaft, cone
necting by raeises with the workings east of NHo, 4 shaflt
and with the air-shaft at the other end of the mine,

About 6000 ft, from the shaft on esch side a cross-
cut will be driven into the foot wall, axd from these eroas-
cuts ralsecs will be put up to the 600, 500 and 400 £t.

, e
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1evels on the northe-west and to the 600 ) i
lovela on the southeeast, as shown in drawings Hoge 12
and la

The X lines of the 700

fie 1lovel, more loi
This lovel ore and w
be Gunped into the rezgular system of passgesn,

separate chub nowever, aa

ite

| | o g% 4%

walls, el heud
} P
L -

will

ihon Nos, 4 shaft has been reopened and equ
ing ¢an beo from workingas in ghaft
with the ({ ft« lovels from the
irifeis reising and exnerimental stoping ore
dueed up o apucity of the shaft, poss
one wlt of the mill,
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In order o maintain a production of 10,
tong = Ay all nining operations, and especially
gtoping, must be carried out systematically and
o with procisions 1t would be almoat impossible to
ohtain such an output from a larze mmber of working
places, each of which produces a relatively small
saount, &3 is customary in places where loading 1s done
by hond, and the cost of eollecting the ore from so many
places and tho tremendous amount of devslopment that
would have to be done before full production was possible
would bo prohibitive, e only feasible schemo 1a to work
a smaller mamber of sbtopes int em-m"L s Obtaining a relative-
1y large production from eachs This is possible with
modern loading machinery, if stoping operations are 8o

aprrenzed that frequent movemeont of the losrding egquirment

The mode of cccurrence of the copper in the White
Pine ove is so ¢ifferent from that in other parts of the
Wiichigan CGopnor Country that an entirely different contrel
of stoping is indlested. A% the obther mines the native
gopper ig visible to the nuked eye, end 1s impossible to
samplo setisfoctorily in small lots. Control of stoping
onarations is lsrgely a matter of eye, and depends on the
Judguent of the miner and his bossess AL White Pine,
howevers slthough some of the copper in the sandstone is
vigible, the most important copper content is in the shale
botwoen the upper and lower sandstones, and cannot be dis-

tingiished by eve from the enclosing racks  Uontrol of
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gtoping widths and ore limits mast therefore dopend on
panpling and analysias

Po be offoctive the sampling and analysls must be done
in sdvance of sbtoping as mach as pousibdle, In the method
of mining proposed the importance of this yrocedure 1is
rocornlacds

Fzeopt close to the main fault the ore a@ips at too
fiat sn anglo for broken ore to run by gravity. In some
vloces it mey bo flal enough to be loaded dlirectly into
cars by mmchines of the Conway or Finlay types but in no8%
placea it will epparently be best to do the loading with
sorapers, using shors chntes or olides to get it into the
cars

Taking into account the dilp and thickness of the ore,
$he closest parallel o Whlbte Fine conditions that I know
fn the United States iz the ivon ore at Birminghem, Alabaise
A vory suaceoasin ful tee! nicue, using large serarera for moving
the ove, has been developed in the Birminghem District, and
n modification of this system should work well at Wnite
Pine. Hot ©ll the companies operating in the Birmingham

he samo debaila of practice, but the essenw

.
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la The ore is mined by breast 'ato;';lng; with rooms and
villars.

Ze The pooms ave turned off from a drift driven along
tho fonte-wall, and are driven up the dip for 260 to 300 Lt
5. The ore ia moved by large, box-type serapors, hauled
by G0-H.Ps sleoctric holasts, which are nmounted on truckse

gne hnlat serves three to five rooms.
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&s Beecanse the loading sapacity of one seraper crew is
greater than the drilling and blasting capacity of one
atope, two or three crews of miners ere employed to each
crew of loadors. For example, in a threee-roum unit two
mining erews, oach using two drilis, drill and blest in
bwo roome, while the losding orew cleans out the thixd
poam Poom with the scerupels By working the rooms in rote=
%ion, each breast s blasted twice before 1% is cleaned outs

125 tong of ors 1s broken at esch blast, mnd the seraper

hes D50 bons o work on, when it starts to clean out a stope.

fiye-room grouns the diserepancy bebween drilling
and loading espacity is even groaters

G - The ove ig loeded into Seton cars hanled by electrie
Locomotives. At the foot of the room, & simple ramp,; or
8lide, buily out of timber and channel-irons, has a 1ip
thnt oxtends over the side of the cars The truck on
which the hoist 1s mounted, runs on a track parallel o
and benind the main haulege track, and is moved along this
track from room o room as requlired, Usually, however,
the- seraney is not moved fron room $o room, each room
naving its own seraper, vixich is left in the slide,

when not in uses

Ge Varictions in practice are mainly in the nmmer of
leaving plllarse. At some mdnen long narrow plllars with
fav broak-thronghs separate the rooms, At others large
plllars are left arowxl each group of rocms, and small
vondom pillers ave ieft in end bobween the rooma. At some

mines narrow rooms are driven upgrade, snd are then
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widened by stirimping the pillar on each side, At othersg
the rooms are dviven full width on the advonee,; or three
broagts may Lo carried up almiost as ono stope; boing separa-
ted only by small ranion plllars.

here ias o water=hearing stratim in

the honging=wnll, and it 1s counsidered to be ungafe to allow

the honoinze-wall $o cave, unbtil ultimats depth has been
raachots Only 0070 of the ore is therefore mined on tho ads

o

vance, snd it is planned to :‘»or.mvj'.a:? part of the pillars

lator, rotrecting from the botiom upward At White Pine
the Freda Sandstone, overlying the lione~Such Shales, at &h
he ore ocewrs, is water-bearing, but 1t can
prabebly be drained, and the shale below 1% ia thick enough

L | % -,
]

& . 340 oy o — " o 5 s B T ap 3
o net ap an eifective saale Congoacuently 1t will e
LA Wi e N " . -

)

aafe o rTomoOve 76% to ;_, of the OYO, “.i’:l?:f‘." thie ore on

~

the roireat. By reducing the size of the plllars just

before the stope iz abandoned, they will be crushed and the

hanging-well will not be badly shebbored, vhen suisidence

talzes place; and the weight of the capping will be taken

off the adjoining rooms, thereby preventing a cenoral aquoeses
The plen that I have in mind for White Fine contemplate s

following Birmingham practiee o a large extent, I would

drive the levels 100 £t apart vor ically, which over a

large part of the mine will permit rooms about 300 ft.

long on the Aip. In the flatter ore of the upper levels

it moy Lo expedient to drive intermodiate levels rather

then to lengthen the rooms. If experience at White Pine

13 the same as ab Bilrminghen, however, rooms 500 £t, long

can Do mined economlcally.

sl ey - R TR ANEEN e 0
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fhodesia long,; narrow,

& o, S \ e A

hetiter than shorter and wider
| o T - " e s ST e 4
broale-throughs botween themy and I think

Bebn d v 2 o—
thing would

Pinoe My

ion 13 to ley ont thoe stopes on 40=ft, canters,

vo 84

¥ s wide and plllare 12 £, Tho pillars
can finally be stripped to an eversge width of 8 £, or
loesa,

in atarting & stope the first thing will dDe to drive a

ralso “ £2, wide from level to level following tho centerw
iine of & stope and toking ont the full thicimesas of
the oros 1f the ore is not over 12 £t thicks In thicker
ore a thickness of 8 £t, to 10 £, would be mined, and the

ralse would §

nllow the hanging-wall. Ore left on the foot=

well 14 be mined by ringedrilling from the ralse, when
the atone was wideneds By usins a burn~out cut 1- 't
ounds can milled, and the raiso is so large thatthe

¢ cen oken economically. %hen the ralse is wp
about 20 £te, @& remp or cimbe will be uilt at the bottom,

be pulied in

¥hen the raise has boon

above 4 it will be widened 1) ft. on each side

the cbubte so
be broken by
into the »ib

plene nomal

P - = S - M é !
ser the Lroken oreo will be loaded

ars Yy a seraper,

directly into
In thisg ground a 12«{t, round should
two shiftse

holed through to the level
e Juat above
as to form a hopper. The ore above will then
sucecossive rowa of horigontel holes drilled

on eacn side of the raise, each row belng in a
little exporimenting will

to thoe dlips

acon dotermine bthe most economical distance between holes

3 AR Iy My EeT I R
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end the proper burden. I think that holes esn be spaced
3 £te apaurt in the row and csn carry a 4-{t.,biuxden, Drile
1ing will be kopt well ahead of blasting,and the whole raise
pan bo drilled on both gides for its full length, if desired,
before Llasting startss Enough holea oan he blasted every
day to kesep the sorémor supplied with ore, and tho hoist will
not have to bo moved wntil the stone is finisghed, :

If the drills are mounted on colurms with universal
arms, and the columms are set un normal to The dip, reaching
freom foot to LA,m, cing, two rows of holes can he drilled from
gach gsob-up, and not more than two set-ups in a shift will
be E‘,‘-.:-}::;tlt)".".. for each machino, Since the holes are all
parallel, and the spacing and burden are detemined. in ad-

veneo, miners can be paid on conbract or Donus according to

foobage drilled without loss of efficiency in blasting, and
all holes ean be c"::t:“od before thoy are fired. ‘The holes

pan be lald oud in advanco, end thelir position marited on
the rib, so that there will he no mistake.

white Mno are drills very readily, and should break
wall, In this ground a reasonably good miner should be able
to Grill woll over 100 £t. of hole in a shift, end a very
good man might drill as much as 200 £t. n everare burden
of .7 ton of ave per foot of hole can be reasonably aexnectod,
Thig would nelke the todhge broken per machine in this part
£ tho work anyvhere from 76 to 150 tons per shilt, The

<

1ower efficloney of the roise work would reduce the avergge
to possibly 50 or 60 tons per machine shift,
If there areo anough wox‘k:ing places available, it 1s

R - - e e e o g T T n-’:-mnmn-'_
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mroposed o d ore on the doy and afternoon
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a. special crow for this works DBy this arrange~

£ull shift without delsy

put through o

2 . & ~ 2laen A L
the level ab fs that tho side-hnles

PO
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nf wesimens, wops o batteries of stulls

interfering with

L 5
IS

" Ehile

et to determine the commércial 1imit of the ore,

-of the ore should be marked clearly

LY Y a9 o~ "
LT eyt ¥y 2 Pu om
DE WOWE SLVE & :

the niners, who will later

the center ralse is carefully sampled,

to De gampled againe
Although ths ore at ¥hite Pine is in general umasually
rogalar in iis occurrence, as indiecated by the art. 1ling,

anall evoss faulids were found in the old mine, which dls~

£

1~cabed the lode for a fow fealt, These may Lo connected

c--‘ ‘e
w2

with theo formation of the are, and are to be expected In the

vicinity of the main fauit. The presence of such.a fault

in a stope will be shown by the cenber reise, and this ad-
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vance Imowlaedse will be helpful in mining the rost of the

S— Sy — stakeieis iy ik - . o sl &
Me nmber of crews that will work as a it depends

- 3o W B anry ris R 2er T L3z R —— A s
on Load sapacliity of the Scrapolys & seraper large

enoueh to load 300 tons a shift will prove egonomic

S5 Rl B vv.-’q.

-5 3 enweil . L8 LTy o P - £ 0% - - 3 - o 3

ach unit will then procuece 000 Tons a daye A:T&ii:‘.lﬁ Oon
Bl e " T Bl s ga i S PN R i O 3
thoe skl WOra3,  Ghree machines should drill)l the

to produce this tomnage. Threoe or

masaiblr four nore machines ave nooded to drive two riases
Past cnouzh to keop pace with the side~hole work, and those
will ’ e 20 g8 moPe per day, if they are provided

with soparate loading equipment. A 12-ft. altvance should

be mede in each valse overy days Theoreticallly thoro-

'l

Sore we ashwuld be gble to zet 800 tons & day from each

n o A s a. Yuds & B AN P wraalRaa el S s . A
stoping wnlt, but it =ill be safer t0o count on only 600 tonss

gore Prom the shaft, to work as many as 6 wnite o one level,
bwo retreating towards each transfer rulse and two retrealting
towards the shaflt. From eurrent development and sixteen
stoping wits it should bLe guite femsible Co produce 5,000
tons per shift. If thore are s‘.j.x units on each oftwo levels
and four on a third lovel, while a fourth level is being
doveloned, production and develorment will be in balance.

Bocause Mite Pine ground drilils so easily, I think
that as good speed ecan be attained with J=-in, machines as
with 3h=-in. machines, end the smaller machines would be

ISR e e e — R
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10-ton . eoe v | e elthor Cranbr oy Differential
~(dnor LYpe.s The latter is profermads They should be
nedd wilth enring wicols a ntornatic couplorss
The e (ramped sutonatically by on inclined romp, placed
o7 the ombte, withemt stopring the train, If the
3 A Uine 3 men e ol 0 ft. alomg the track is

rings
Wil OO

Te Iraps

< e T

111 have

-8 - - 0 - - s
b 4 % O3 o ¥ 4 - I i 10e » le wii &
. - s - S - o e sl slsliones 3 g - 1
SYPey 1 Feermen e 3 3 s V3L } o o T o » 3 & b » 3 ]
-?4";'.‘: & vy & L4 CTRLOTC A LO8G0K gcax s V40 e ARIA e S XAy
o om s e ~ P v in B L e » I Wi ~
1ling feiction of 270 1b. an o car waighin

. - - R a . | N - A - P
8 tons w y 120 1. is plenmex 80 rack of
X » - . 2 9% 2l Y o e - 4
Wil le | BEYAR S ‘!. 3 % - i A0 ...! 3 1 L y 5 A ). A 1

foavor of the 1 ead. A & -ton locomotive can hatl § loadad

truck opr push 8 loaded ecars up a 0.4% grade.
of this nize 1s large enough to serve the stopes,

ft.lovel lsrmer locomotives are required for

hauadl ko the shaft, The main-line lscomotives

a
k3

should weligh 10 tons each,
Boecsuise the houls are so long, trolley locomotives
siwould be useds
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planned o produce 500 tons a

Pach stoping wnit is
shift and 100 raises, go cars in alle
E0=in, gorarer In a stope should load a 10-ton
coar caslily in 10 o 15 minmubtes, under average conditions.
if wo assume o cenacity of 4 cars, or 40 toms, por hour,

1% will %ake only 5 hours o load 200 tons, leaving 2 hrs.

o a s e i - .
o aowdt tehinge ari Geloavws
107 SWiTCNAnE alxi dolayss

A 42=iTie STrapOYT in a8 17=ft. raise will have no AIffi-

sulty in londine 2 1lO-ton cars an hour, and will therefore

bted at the raigse and two at the

stope, they can be loaded in half an hour, the cars being
shifted by 2 small alr-holat, A locomotive can then pile
un the throe cars,bake them to the shaflt ory transfer,
5 thom, leaving thrse emptles in thelr places.

The mazirmpmm haul is 3000 £, exoopt on the
400 e ¢ Tt. lovels. AL 6 mepehs 1t will take
a train & nins. 0 make the run to the shaft, Allowing
s mimibes Pfor dumping and 6 for switching, a round trip
should be made in 20 mimites, Allowing for all delays

. D avv PATee " 2 W N
half an houy should be the

mazirena, On this schofalo

one locomotive and six cars should handle 300 tons easily

i

n 8 hourse
On the 700 ft. level a much larger tonnage must be

neuled to the shaft then on sny other levels. At the

maximm nroduction there will be 300 tonas from a stoping

unit at oach oend of the level with a maximawm haunl of
In addi-
tion there will be 1200 tons from each pair of transfor

£t. to a siding near tho trenafer ralses.

-
-
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Paiscte 1f She ore from each sboplng unit is hauled to

a siding near the transfer raises, these cars can be plcked
an by the locomotive that hauls to and from the ghaft,

Rach pair of tranafer ralses will discharze 1200
tons o ahifs on the 700 £t. levela There should bs a
siding 250 ft. long on the main line near the ond of the
orssa=cut on the side nearest the shaflte The haul from

the inside chmte to this siding is roughly 1000 ft. and

Gimton logomotive will hendle cars in trains of i
to and from the transfer clmbes, or
an O=ton locomotive can haul 12 et a tince It ahiounld be

noagible to loazd & car comfortably at tho clmte in 1 min,

£ the main line trains are medo up of 15 ocars oach, there
will be 5 from the stope and 12 from the clmtes. “he 3
carg from the stops will bo set out by the stope locomo=-
tive, and 3 empties wlll be taken inside, leaving 12

empties Lo Lo loaded at the clmbtes. The clmbtos locomo- '

2 2% P PR —— o ) & g -
with the loads and tale back & more emptles,

3

on aachedule as followss

D’flbcx.inb and coupling 3

Haul In .

Lo"' 6 cars 5 =
ul out 2

Delays g -
Tobtal D =

Haling £ trips in half an hour, there will be a train

of 15 cars ready on the giding every 30 mins, 3
<27 !
AN Seton locomobive will take the 12 empty cars ‘;

00 0
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o the cimtes and £il1l thom an
- 3T o e 5 o } e

on the following achoedules

Surt £t ne
Yo A 4‘JV1L-.;.~')

Haul in 2
Tond onrs = "
Houl out g ¥
jolays 1
o -
'O oy
per hour is 36 cars per hour, or 180
gcars in 5 hourse
The erusher has = rated capaclty of 600 tons per hour,
end more then 100 per hour will pass through the
Erlazlye A trainioad of 15 cavs, or 150 tons, can be
éh 1t the corusher in 12 mins,
If the nmaln=line locomobtive has 2 speed of 8 meDehs,
the 6500 haul %o tho shaft can be made comfortably in 10

minse The time regquired for a train to go rouzh the crogs-
cut to or from the 2 mins. go through the
srogawent, Gmp, and return $o thoe main 1line 1s therefore

16 mins 'he schedule for a £olloves

& D&

X2 ATy
DA ULIL,

)

e
L
;—3

el
e o wy o e
Tiime in ¢rogs-ocut
alt: =

g e
» C

As soon ag e train fram the
and gone back

crogs-cut to the shaft, dump and

inaide is 19 mins. wo ¢an oxpect

nd return to the siding

s & train from the south-east will enter the

Adams Township, Ml
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S minsg

p T¥ 'Y
i *
10 :

north-wezt has dumped

rebulNe 3ince the tinme

one trainjoad to be
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Gumaped evory 20 mins., or 3 tralnloads of 15 cars each
per hours Thin 2700 tons in € hours, and is ample for a

production of 7200 tons of ore in two shifts, or 10,900

on the schedule as outlined there will be required 2
10-4on locometives for main line vork snd 2 64-ton, or 2
fmton locomntivea for swibtching at the transfer ralses,
cne Biwton locomotive for each active stoping unit, four
Grwton locomotives for develorment, and four more for

- - il
agunpnlicse Spares should be 100 miore.

The T00=Fte level will requiro 24 cars for traaming

o e - o NOU. 3 Yy Koo,y n - . ¥ S A3 e, & " 3
ore fronm the transfer ralses to the shaft, and each

3 v S T — og— . 2« . | o
stoping undt will require six cors. Dovelomment will
- = e
-~ - - = . -, . - A2 S
require ab lezst 12 more, and there should be 108 spares.
2ech stopi unit will have o man ecars

Ce
General. In making plans for holisting egquiprment
eoloulations must be based on maximm requircements. The
niz ealelations have beon based, therofore, on a
seoduction of 10,000 tons of ore and 1000 tons of waste
per daYe
It 1o feasible to use 1l-ton sitddps, even for maximom
produetion, With them 8,000 fons ean De hoisted in 2 shifts

and 11,007 tons in 70 hours. The ore-passes at the shaft
and the storage pocket below the crusher have a combined |
I

— o ere e
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