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COPPER RANGE COMPANY
89 BROAD STREET

BOSTON

February 27, 1942

Mr. W. Hes Schacht, Presldent
Copper Range Company
Painesdale, Michigan

Dear Mr. Schacht:

I am enclosing herewlth copy of estimate
on White Pine prepared by Iuclen Eaton for Morris,

The estlimate does not include the mill, water
supply, townsite, rallroad extension, surface crushing
plant, power development and power lins.

Iucien's figures seem qulte high iIn some
respects, but I think they are safe, and a few hundred
thousand dollars on the safe side should make little or
no difference in this kind of a deal.

Morris and I thought Iuclen's estimate
might be helpful to you in assembling your data to be

submitted at Washingtone.

A
Very tru g
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Pob,11,1042

Yomrla V.Lolroizz, 5sq.
24 Poederal St,

Boston, Illass,

Degr llorris:

I encle o an estimate of the cost
of onenling and equinning the tYhilte Fine Nine
Torg o rrodiictlon of 5,000 tona per day, or
1,500,000 Long ner Feur. Thils should Field
45,000,000 1b, Oof coppPEr HEPr Feal.

If &3 plens on vhien this eatluete 1s
based are followed, nroduction of copner Irom
o4 shalh could bo gtarted in 6 monbiirs wsnd

fromn the main shaft In a yoar, vut the :lne
¥

)

would not e on a production basis for two vears,
Actual nroductlon of conrver could staet as aoon
as one wait of the wnlll 1s rcady,
I lmve not included In this estlmate the
nmill, wabter-supnly, tounsite, rallrond, flae-
crashing nlant, oower-line or transformers.
Becuuse of 1ts bearing on the plan of dev=
clomimt ond the cquimment required, I have de=-

cribed the nroposed nining system Lirsbe.

b:.nnrc 1y yvoara 9

yf gyl
veien Eabton,
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MIITING SYSTEL.

In order to maintain a nroductilon of 5,000
tons a day all mining oporations, and esnceially
stoping, rmst be carried out systomatlcally and
wlth nrocision, It might be possible to obe
tain such an output from a large number of work=
ing places, oachh of which nroduces a relatively
gi1all amount, as is customary ln nlaces waere
loading is donec by hand, but the coat of collect=-
ing the ore fram gso many places snd the tremendous
amount of develorment that zmist be done before
full production is possible core a galnst 1it, A
bLetter scheme is to worlkr a snallep number of stones
intensely, obitaining a relatively large product-
ion from cach, This ic pnossible with nodern
loading machinory, if stoning operations are so
arranged that frequent movement of tihe loading
oquipmc-nt‘ is unnecestarye

Tho nmocle of occurrence of tlhic copner in the
Viite Pine ore is so different from that in other
marts of the liichigan Copper Cou:try timt an on=-
tirely diffornt control of stoping is indicated.
At the other nines the native copper 1s visible
to the noked cpe, and is immosalble to sanple
sotisfactorily in gsmall lots, Control of stoning
oncrations is largely a mactter of cye, ond depends

on the judgmnent of the mincr and his bosses, uit

Yhite Pine, ho-..evg:,' although some of tie cormner
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in the sandstone is vislble, the most important cop=
per conbcnt is in the shele betiween the Apper and
1ower sandstones, and cannot be distinguished by
gye fron the enclosing rocl:,. Control of stoping
widths and ore 1linits rmst therefore denend on
sampling end analysis,

To be effective the sampling ond anlysis zmust
bec done in advance of atoning as nmach as possible,
In the method of mnining nroposed the importance of
this proccdurc is recogniged.,

Excedt close to the main fenlt the ore lies at
oo flat an angle for broken ore to run by gravity.
In some nluces ic naj:%lat cnough to be loadced di-
rectly into cors by machines of the Conwny or Mine-
lay type, but in most places it will apparently be
best to do the loading with scerapers, using short
chutes or clides to get it into e cars,

TaXing into account the dip snd thilelmess of
the ore, the closest parsllel to ‘hite Pine con=-
ditions thot I lmow in the U itcd States is the iron
ore at Blrmingnam, slabamt. A very succcsasful
technigque, using large scrancrs for moving tie ore,
hins been developed in the Birminghsm District, snd
a nod¢ification of this gystem should work well at
hite Fine, llot 211 the comranies operating in
the Birminghom Sistrict follow the same debtails of

pracilce, but the ossentials ere the spme at 211 mines.




Adams Township, Ml

1, The is mined by breast s _btoring with rooms and

hillars,.
2. The roons are bturned off from a drift driven

along the foob-wall, and arc driven un the dip for
2560 to 300 f£t,

3, The orec 1ls moved by large, box-type scrapers,
hautled br 50-H.P. electric linlsts, which are mouated
on btirucls, ne hoist serves throe to five rooms,
4, Beceuse the loading capacity of one seraner

erew lg greater than the drilling and blasting cepe

acity of onc stone, Ltwo or three crews of minecrs

arc emmloyed to each crew of loadcrs, Hor exammie,

in a threc-room unit two mining erovis, caw. using =

two drills, drill and blast In two rooms, while bthe

loading crow clecsnd out the third room with the scray=-

250 tons to work
sktone, In the

between drilling

the rooms in rotation, cach breast
before it I1s cleaned out. 125 tons
ot epech blast, anl tho scranor has
on, vhen it starts to clecan out a
five=roon groups the"discrepancy

and loading canaclty 1s even greater,

5, The orc 1s logded into S5-ton cars hanled by clecct-

rlc locowmiobives,

at the foot of the room, a g2i ple

ramp, or slide, built out of timber and channel-irons,

has a lin that extenda over the side of th e car,
The btrucik on vwhich thie hoist is nounted, ruas on a

track varallel to and boiluind the meln hmlage treock,

m d is moved along this track Trom room to room a

E Y
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as rcqulred, Usunlly, however, the scraper ia

not moved Irom room to room, cach roon naving 1ts
ol scrancr, winlch is left in the slide, when not
In usce

6e Varintions in nractlce are mainly in the msnner
of lcaving pillars, AL some mines long narrowm
nillsors with fow break-throughs separate the roams.
at others large plllars arc left around each growp
of voomg, o cmall random npillars are left in and
ebwoen the roams, AT SOl mines narrow rooms
are criuven upgrace, and src then widened by strip-
ping the pillar on each side, At others the roaoas
axra driven f11l width on the advance, or Lhnree
breasts may be carried un almost as one stope, be-
ing separated only by small random pillars,

In Sirainzghan there is a wabter-bearing stratim
in the lhanglng=well, anc it 13 consider«d to be ua=-
gafe to allow the henging=well to cave, until ult-
i ate depth has been roached. tnly 60,5 of the ore
is thereforc mined on the advance, and it is »lan-
ned to recover part of the pillars luter, retrecating
from the Hottom upwards, at Uhite Plne the Freda
Sandstone, overlying the llone-3uch S3hwles, al the
base of which the ore occurs, 1s water-bearing,
but 1t can nrobably be drained, and the shale helow
it is thick onough to act as en effcetlve secal,
Conseoucntly it will be safe 50 remove 755 to 80%

of the ore ymining the ore on t e retreat,

SE— i ST =
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By reducing the size of the pilllars just -hefore tho
they will be erushed and

sbope is abandoncd)_‘tho hanging-wall will hot be badly

shabter.d, whon subsldence btaukes place; and the weight

of the capping will be taken off the adjoining rooms,

therechy proventing a goeneral scuecze.

T nlan that I have in mind for Whlte Pine con-
termlates £ollHrwing Bimingham practice to a large
oxtent. I would dxive the levels 100 ft. spart
vawrtlcally, which over a large npert of the mins will
nermilt wooma about 30C ft. long on the dip. In the
flatter oro of the upper levelis it may Lo exnediont
to drive Iintermedlate levels rather than to lcengbhe
en the rooms, I experience at White Pine is r
the some aga © Bilrmingham, liowever, rooma 500 ft.
iong can e nined cconomically.

In comewhat similar shele in Rhodesia long,
narrow, continuouns nilivrs wapre BeHber than ghorter
and wider pillers witlh breal:-tluwoughs bebweon them,
amd I {hin't that the same thing would be true =2t
Whilte Pine. My rocommendation is o lay out the
stopss on 45~ft. conters, rooms belng &3 ft. wide
oo pillars 12 6. T nillsrs can £inally be
stiipned to an average width of 8 ft. or lesa.

Iin sbtarting a stope the fLirst thing will dve
to drive a ralise 12 't. wide from lovel to levsl
following tlhe centor-line of the stone and teking
out the full thiclmess of the ore, if the ore is

not over 12 £, Thiclkke In thiclier ore a thiclmess
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of &ft, to 10 Tft. would be m:ined, and the ralgse would
follovw the hanging=-wall, o lcft on the foob~wall
wonld be mined by ring~drlilling from the raise, when
the stope was widened, By using a burn-out cut 12-7rt.
roands csn be pulled, snd the raise 1s o large that
the oreo can bhe bLroken econoriically. hen the raisge

is up aboui 2C ©H., a ramp or clmbte will be buils

at the bhettom, ant: thereclficer the Lroken ore will

e leaded dircctly into ecars by ¢ 2craper. In this

iy

-

arcand a 12=0%. round shinuld Be pulle@ in btwo ghiftse.
‘Men the raise has bBeen haled tivavgh to the
level above, it will be widensd 11 ft. on cachh side
just above the cirits go as to fomm a hopnoxr, Tho
orc shove will bhen be broken by siiceesalve rous of
horizontal holes drilled inbto ths rib on cacn side
of the railse, eaclh row being in a vlans novmal to
the dip. 4 1isttle e perimcating will soon deotear=
nine the most economical Alstance between holoes
aml the nropcr burden,. I think that holes can bo
gpaced 3 £t, apart in the row and can carry a 4-I%t.
burden. Drilling will be kent well alwead of
blesting, wé the whole raise ecan de drillod on both
sideg for its 1l length, 1rf desired, before Llast-
ing atartse. Dnough oles can ve hlastoed svery
day to keop the secraper supplicd witihh ore, and

thie hoist wiil not have to be moved ui1til the stone

is finighed,
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If tho Grills are nounted on colwmsa with wvlver-
g0l arma, and the colwms are get up normal to the
dip, reaching fram foolt to hanging, btwo rows of
holos can Be drilled from each set-up, rxdl not

orc thon ftwo cet-ups in a shift will be nesded
for each nmachins, Since the holes arerall narali-
lel, and the spacling and burden are determined in
advance, nincra can be nald on contract or bonus
accoxrdliny to foobage dirilled without less of ef-
Ticiency in blasting, and all holes can de measured
before they are fired, The holes can be laid out
in advance, ecixl thelr position marked on the ridb,
so that there will he no ristalic,
ora
‘hite Pine drills very readily, omi should Jdy
brealr well, In tide gound a reasonanly good
miner should be able o drill well over 100 £, ©
of hole in a shifd, =nd a very good man aight
drlll as smueh asgs 200 L6, an average vurden of
o7 tonn of orc wer foot of hwole can bo reasonably
¢ neetbed, This“ould rmake the tonnage broken
per nachine In this naxrt of the work anyushere
from 75 to 150 tons ner zhilfs, The lower ef-
ficiangy of the ralse-worl: would reduce the aver-
age to possible S0 or 60 tons ®@ r machine shift,
If thero are enough woriuzing places avallable,
it is promnosed to ¢rill and loed ore on the day
nd aftermoon shifts, and to blast and Ltrim baslk

on the “grave-yard”" shift, using a apeclal crew
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for ithis worix¢ Iy thls arrangemcnt the miners can
adrill for the 11l shift without delay for triming
ardd blasting,

another sdvantage of having the raise out
throvgh to the lcvel above 1z that tho mien drilling
the side-holes will 2lways be woriting In a narrow
place that 1s safe from falls of ground, +hen the
gtone is widened, 1f thec back ahows slgms of wealmness,
single props or batteries of stulls can be s et up
on the canter-linec without terfering with either
drilling or blasting,

By using the ceater raise conirol of sbtoning
width, Jl.c. the thilclmess of ore that siould be min-
cd, will be greatly facilitatedg for the rest of the
stopo.,. ¥hile the{miso is veing put un, sectlon=
al samnples should be taken from every cut to doter-
riine the cormerclal 111 it of the ore, snc¢ tvhe %LHop
and bottorn of the ore should pe marked cleuariy on
both ribs for the guldunce of the miners, who will
widen the stopo, If the center raise ls careful-
1y saipled, the ribs will not need Lo be sampled a-
gaine.

Arthough the ore at White Finc is in general
unnaually regular in its occ’.'u:'rence, as Indicated
by tle d »11ling, suall eross-faulis were found In
the old rniine, wihlch dislocabted the lode for o few

fect, These mygy be conneccbted with thie formation

of the ore, and are to be oxpected in the viecinkty
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of the nain faalt. The presence of such a fauld
in a stope will be shown by the center raise, and
this advance Ymowledge will be helnful in mining
tiho reat of the atope,

The muber of crews thot will worlk as::a unilt
dopends on the loading capeclty of tho secraper.
A gsereper large enough to load 300 tons a shift
will vrove econonlcal, ceh uedlt wlll then »ro-
duce G0N0 tons a aay. Denending on the skill of
the mincrsg, thrce nachines showtld drill the neces-
sary side holes to produce thds tonnuge,. “hrec
or posaibly rour nere nachlines are noedea to drive
two raiscs fast enouch to lzeep pnace wiith the side-~
hole worlz, and these will produce 200 tons moieo
er day, if they are provided with separate loud=-
ing oaquimment. A 2 -ft, adwance shoild be nade
in each raise every day. Tneoretlically therefore
we shouldd bo able to get 300 tons a day from each
stoning unit, but it will be safer to co'nt on only
G0N tonc.

in normanl mroceodure it would be good practlce
to have one stoplng wnit on cach side of the shaft
on cach level, and to retrcat towards tix shaft from
each end of the level, The drifts at hite Fine
however, will ve so long that it will be possible,
by having a bransfer raise 4C00 ft. or more from

the shaft, o work as many as 6 units on ono lewel.
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two reircating btowards each bransfer ralse and Hwo
mctreating wwards the shofs, From current dev-
olopnent i eizht sbtoping wnits 1t ghouwld be quite
casible to produce 5,000 ftons w2 day, and it might
even be done with sixz unlbta worlting at fwll speed,
IT there arve four wnits on each of two levels snd ¢
a thiwd Jo vel is belng develoned, rroduction and
develoizuent. w111 be in balance.

Zocause Whlte Pine grovnd drllls so easily, I
think that ag good sneed con be atteined with S=in,
machines 2s with 3%-in. machines, sand the gnaller
nachines would be nreferuble, because they are
really one-mtan machines, e are easy bto sebt un.

L1 arifters should have avtonatie Toed and 36~-in,

Tach it wonld require six o seven machines
in romlar use, and thers should be thiree spares.
Vle shouldd therefore count on 10 machines for each
Vipyiitisly Zach miit will require seven gsaddle-clamng
and seven S-1in, universal arms, :nd at least 12
S=in, coluwms of varioua longilis, Cno S0=ftH,
alr=-hosc 2 one H0-Tt, wabor-nose willl be nceded
for each machine,

For loxding orc from thoe ralses cach tnlt
will rcquire one 25~!.P. double=~dmm electric holst,
nou bted on a suell traelr, snd a 48~1n, hoe=tyno

scraner with cheek=plates, which will weigh about

1000 1o, Rope=speed should be 250 T.n.m.
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For the stones I recormiend a G§0-inghe D - ger
with choelk-plates eobout 2 f4. long, weighing ¢ : ‘
2600 1bh. The holst should nreferably have d
drms mmad a rone speed of 250 to 300 f.p.m. It | .
would be dyiven by a 50~H.P. motor, snd wouldd be
nowted on a Ltruck that can run on the maln track,
Fach unit would linve onelhwoist of sach kind, snd

there shouldd be Ltwo sparea of each kind for the mine,
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In hnisgting shaft should bo shont half-
way botween D.D.He's 7E2 mnd 7E4, aboulb on the
south line of Section 10 about 1300 Tfeebt wsoat of
thio southesnast corna of the section, Ihis loc-

atlon 13 opnosite e deepesal rart of the lods, md

the Grifis on both sides will e of approximmbtely
the seme length,

he shaft shovld bo vertical, md should be of
th ¢ "square® tyve, in design like that of the Boab-
ty shaft of oan Antelope Copner Mines, which is
G Tt.e 3 In x 12 £, 5 in, Inglide GCimbers. It is

lined with steel sebe uinde of 28-1b. 6-in. T sechions

of nomrer-boaring steel, snd soebs are placed at &
foot interwvals, Thore are two skip-roads, each

e

5 ™t, 9 in. x 6 ft., across one md, a cage compart-

ment 12

L)

te 6 xx 8 ft, In The middlie, and a pipe com=-
mrtnent, ladderway end cousterweignt for the cage
on the other end, Tils is very gimilar to the
new lather Shaft of the Negeunee Iroan Co. (See mn.1l,
Practical ine Develormnt and Zguipment).

The skips Rold 10 tons each, and the cago carrles
50 men on a declk, Cars and locomodtives can be rmm
onl the cage d irecsly,

The shaft will be eventueslly 1200 ft. deen,

bubs ncod be sunk only 750 ft. at thils time.




e
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'or vontilation and sceond outlet tiiere wlll have
G0 e ant onening at cach entt of the mineo, Oed
snaf't vill serve this purpose at thhe north-west
nd, but e new snaft will have  be sumizc at the
goutii~cast ond. These shaflss will oxtend to the
C00=05e Llaovel, ceoth of thesd svxiliary sneiig

will e dowm-cust, amd the main gheft will be up-

the zZenexral nlan of develomaent iz Go gink
th ¢ nein ghalt 750 4., Buwrning off levels at
&0, ~«500, md =507, The plat will Lo cus at

the ~700 lcvel, sd ihe neasuying pockebas wilil
be jus®t below Hic ievel, so that dcvelopmemt of
i is levsal, vhon it becomes iweosgary, can pro-
ceeCG without Inberfering wilth normal hoiubting
opevabtiond.

A 20=in, gyratory crucher will bec sot up
a 1little bhelow the 800=-It, level, and there will
Le a 500-ton storugu poclizt wder it, with 1G-ton
measmring vockeita Delow, There will bs a seall
bin above e crushe o receive ore from the 600

L. lovel, and above itv

&

there will Do an ore-pass

ztoenxling Lo the 500-It, :nd &§00~ft. levels, There
iz wlso o wasie—-pasg Tram Lle 700~-£t, level Go
the €00, $00 and 400 fte levels,

he 600=Tfte level will be connected wilth the

sixth level in lol.4 shaft, requiring sbout 9,000
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Ph. of Aritt, whilch shomld be driven from Doth

ST1C S e 1 GYC SO0U% e 0208 RUICE 0OX {asC J ~h e
- - =" 124 A . . -
d L O Lll L 3 3 \J{\ et Wi WL 10 pismant t.

Tevelin tihie naln rifts shold be driven sixount

{ 05 Ty e, £ - wvamstes fedel B s Vs z.
5,000 £5, before full production is reachod, AC
. ~ - v, ~ Le
about 4,000 2%, fram tlhe sbel't on cach sifle there

\)')C I? Ce ? AVACH " I:L"'Jl ' e .’.‘- ‘.'\.,j_ . ::\iS 4 1_11
molze it noasible o worit £ zboping wiiLiz cachx on
0 md 500 Te. leveis, reirestling both meys

£r011 one Hoint on eac

.. ] i

roduction can be started md Ore Mined up HO

N ocona2iity of No.4 glhatt soom af'ter this sharft
hag Doon vul in commission, a matiter of months only,
and the ors cm be accwmleoted for treatment In fhe
mill as soon ag it is completed, 43 scon ag The
min @ aft iz equipped, éviftiag can bo carried

on on all # rec lovelis, and gcon thercaftar cencer
2alzoes for s topes can be sterted, thivee on eseh aids
the shalt on each level, gnd a produstion of
2,000 tons &« day should be quickly reached, U=
¢ are undue delays in geviiag cqgulpment,

(=] 2

tho mine should be cn full production in e 1ithle

over Lwo jeais. Lt should be possiitle 0 pro-

uce 005,000 tong wefore golng on a prodictiion Les-—

=

~te
o

isy ©OT

aining 20,000,000 1b, of recoverable copper,
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]

£ adequuto moochanical losdors ave provided,
slidog with 48=1n soranerg or loafls

'3 of the Conmay elasg,and if the lpadinzs are

rovided with "Jmbog”, the main drifts abhould be
v > YO £Cs OB e DOl ith in ach Iing:.
----- —'.
14 be 5 L or con-
te, mnd noo ot be very high, oncreto will
1v 1 1lolen 1 chrapar, It abip)d cone

* - = R Y Lopn - 1 r
234 ¥ .MI:.' | 4131 i 8D oW - - JC‘. ,‘.
. mahvr will be underground, msnd the seocond-

7 well be nlaced in the shalt-howee, e aine

ot will Do cdlevated:o the mill bing by & bal®

Iwo hoints apro roquired, one for thn skipes and

nna My the cage sd ceon Sorwelight, ot hoisks

ahodld be driven aleectrieally Ghrough herringdone
" 2 TV i -2 ' - S8 o g
2rs w 137t 18 o showt that iret motlion

holed is uMmeCcoasaryY. A apoed of 1000 f.p.n. wild
bo sufiicient dr the skip-hnist mmd €00 f.pa. fop
tho cago-holist. Tease spceds can be inecroassd
1lztor, vhen greater depth demanxls it.

The skin=holst ahoild have a oylimirical drmm
ic M. In dlamoter, mnd should be driven by two
500=ii.Ps o ono 1,000 H.P. D.C.motor with umrd leo~

- —.-.—-—-—‘-*-.-'—‘-.-—c._-.—-:..l ¥ — -_‘.'-‘--
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capucity of the nower
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AIR QOMPRESSORS.

Throe 2500 cefeme olr comprossors should
nrovide muffloint eir for the drilla, Ingersell-
Tl Tyre TR compressors are recommendods .

Tho sireprecoivers should lave a oapacity of
7500 one £te A cooling-pond of 1500 cu, £, with
15 aoay nogfies and a sirculating pump with 300
Ceelle camnoity vAll be needad alno,

T alr-pine o md down the halft ahould
nreforably be 12 in, in disswtor, Dut 10-1n, pipe

will not causo too mich losa in TrcacUIO. $Moine ~ .
lovel dizbridbuibing pipes should be 6 in. in Qlamets
o for 5,000 £5¢ fpom the sheft end 4 In. from Ls

NIt aenn 3D TIAMSPFORTATION:

Tis le a very large item, bt the lmuls arc
long, and roduction is scatSored. Dedanse the
hmls 4o o o long, Si-ton trolley locomotives ave
rocormiended, heuling G-ton Orasby cars. ﬂ o
tpacl gauge should ywrofevahly be 56-in. -gp WAL
msotﬁxht&ﬂtﬂm “ mld have

T
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couvdd be used £or gathering, mut there wou 1d be no
saving in investment.

nelr stoping Wit requires 13 cars, oach dovels
ormont heading § cars, ani each tranafer-raise B
caras, a Hotal of 138 cars, including spares, In

addition there showld he a manwear for aach stoping

unit, 8 In all; md there should be 10 tinber, suaps

¢ o« POLnry convertors In the enginew
17¢ will supnly cwrrent at 275 voltas, allowing

Py lino=drop of 25 wolta, The prolley wire

Boaldd e of 9990 size, md theore should Be a fued-

wire ¢ 00 or 000 sisze for nlf the langth.
nolz ahold be lald with SO 1b, ™il, Tk 40

19 il will Ao,
have estinabod the locomotiwes at 56,000
oneh, oarg at 71,000 each, track at "2 @y L,
nd tpelley wire at 404 per £%. ™Mcae aroe the

'l:n > & de caim
} L A o men L

";' ™o flow of water to be expected should be
rolotively smmll. The ramehoose ahould be on
th ¢ NN=ft. lovel, md an suxiliary Pump at the
botbtom of tho sheft sbonld throw to the 800 ft.
1evel, Two two-gtage 60D gdp.me high-spood
sentrifugal pumpe, good for 600 ft, heed, sueh
an wore used ot the Islo loysle iidno for un
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cidnd: Shat some of those
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o on hand ot the Isle Hoyalo Fine,

abor-rolize should be of § in. pipe with

el g or Victunlio comlin e
. - - -'.'-" ’.
nal on S-in, Grifiers lfor the. stopes
PP R o N pp—" . - ] -y
(4 B | ™ ALtal's 10r WG 1n OO By A0 OG-

it » 2ll, plug spares. I lmve =sloo Inglwied

P URIT LS »
> stopors for redeing, sl 5 Juabos JTur the heads
i e \"'~ 1 \, -1.. Leal5 S ﬂ__’ . 1 » ".,f“.
& ZO RN 4 ey activ hine, in Ine
3 L ]
3 e plemnmod on detachable Pits, bul Gis
o and stoecl 1 about Ghe e nia
i T o0 fopr sharponing oegud nt, Jdenr i
i @ In I L il

I hwve ostimted § scraper dlides with 48~1n,

holiasts, for the arilfts, 9

sSerapeEn il S0 el a

b]

goepanae=1oists anl 4f-insacruapors for the cenbop-

r

roises ool 8 GD=l.l. serapar-hnists ad G0-in,
seranera foy the stopea. Ow Inista will get
thelr power from the trolley cirouit, A.C. cables

and motora asn bo used lnstoad.
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{(Y0at of Opening my! Hoguipping Mine, Comtinued. )
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Lstimate of Cost of Opening White Pine liine
(By Lucien Zaton)

P 3 ok ek K

On Dec. 29, 1937 1 presented a general estimate of the cost
of opening the white Pine liine. This was based on the following
plan of development.

l. 4 vertlical shaft, large enouzh to accommodete two 8 ton
skips, and a cage and counterweight, is to be sunk to a
depth of 1100 ft. &t a point approximately 400 ft. NE of
DeBuH. = 7 B 28

1100 ft. @ £200. = $220,000.
2 Loading pockets and 2 storage pockets would be built
below the 1000 ft. level (Sea Level) and these would be
connected by ore - and waste - passes to the levels
above, and a spillage pocket would be built below.

FPlats will be cut on the -500, -600, -700, =800, =900, ﬁ
«1000 and -1100 ft. levels.

Plats & pockets are estimaved at $110,000.

shaft by drifting from its bottom level to meet the =600

ft. level from the main shaft,
Unwatering & equipping ilo. 4 shaft is 1
estimated at 60,000,

2, No. 4 shaft is to be unwatered and connected to the main ‘

3. Another sir-shaft 1s to be raised to surfece fram a point
near D.D.H., - 13 E 2, This can be put up in the ore, &nd
can be used as & sorvice shaft for this part of the mine.
The logical connection for this shaft is on the 1000 ft.
level.

1000 f£t. @ $S0. = 50,000,

4, Including connections to the air-shaft 20,000 ft. of
drifting end raising 1s to be done in advance of stoping.
About 2/3 of this will be in ore.

This 1s estimated at $16. a foot
20,000 ft., @ $l6. = 320,000,

5. The railroad would be rehabilitated and extended to the
new shaft-site at a cost of .40,000. There are 7 miles
of road-bed graded and ballasted.

6. The mine-buildings would be of fireproof construction
and all under one roof, situated at the mein shaft,
The cost is estimated as follows:
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g, Temporary equipment s 25,000.
b. Preparing site 2%,000.
c. Buildings 125,000.
d. Head freme and crusher 60,000.
e, Coal-dock and track 6,000.
f. Viaste-disposal 6,000.
&+ Timber treatment 10,000.
h. Dry-fittings 10,000.
i. Safety 10,000.
J. Laboratory 8,000.
k. Lngineering 2,000.
l. Office 2,000,
m. Power-lines 11,000.

Totel +500,000.

7. HMechaniceal lkguipment, both on surrfece &nd underground
was estlmated as follows:

a, 2 Llectric hoists at main shaft
with skips, cage, counterweight

etc. +150,000.

b. Alr compressors with 6000 C fm.
capacity 80,000.
¢c. Pumps & pump-houses 65,000.
d. Haulage 80,000.
e. Timber handling 20,000.
f. Surface transport 15,000.
&. Shops 50,000.
h. Ventilation 15,000.
i. sir-pipes 8,000,
Jo Drills & drill steel 30,000.
k. Loading eguiprnent 30,000,
1. Lighting 2,000.
m. Tools 5,000,
Total +900,000.

8. A tuwn-site to accommodate key-men and part of the
lebor is planned to cost $200,000. The rest of the
labor can live in the older houses or be transported
from Ontonsgon.

9. A mill with a capacity of 3500 tons per day, using
flotation, is estimated to cost $500,000. The ore
is to be crushed at the shaft to 3/4 in., transported
by belt conveyor to the mill-bins, from which it will
go to ball mills, classifiers & flotetion machines.

10. Water-supply for the mill is estimeted at 100,000,
If taken from Lake Superior it m&y cost nore.
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11. Overhead during the construction period (3 yrs.) is
estimated et 100,000,

Recepituletion
l. lain shaft 220,000,
Plats & pockets 110,000.
2. No. 4 sheft 60,000,
5. Air-shaft 50,000.
4, Developnent ©20,000.
5, Radlread 40,000,
6. Nine buildings 300,000.
7. Machinery & equipment 500,000.
8., Town-site 200,000,
9., HNill 500, 000.
10, Vater supply 160, 000.
11. Overhead 100,C00.
Total $2,500,000,

This estimete is tentative only, but is based on &ctual
figures. Impirically it is as follows:-

xine 4000 tons a day & 400,
Mill 4000 tons & dsy & 150.
Uverheed 4000 tons & day ¢ 25.
Town-site 4000 tons a day @ 50.

Total 625

4000 tons & dsy @ (625, or
1,250,000 tons snnual production & 2.00.
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Partial Development along the lines laid down but done through
No. 4 shaft might profitably be done to save capitsl outlay, if the
price of copper is 1l2¢ a lb. or higher,

No. 4 sheft should be unwatered and equipped with second-hand
machinery. The railroad would be relzid to Ontonagon, and &ll ore
produced would be shipped to the mill et Freda at a cost of 50¢
per ton., The ore would be crushed to 3/4 in. by crusher and rolls
at the mine. By opening & few stopes, enough to produce 300 to 400
tons a day, the stoping can be made to pay for development drifts
and possible for the new shait, depending on the price of copper.

The capitel expense is roughly cestimated as follows:

l. lNo. 4 shaft $ 60,000,
2. Rallroad 30,000.
5. Buildings 20,000,
4. Zguipment 80,000,
5. Ovecrhead 10,000.

Total «200,0C0.

Cost of Production 1s cstimated as follows:

Mining «1.20

Milling .40

Smelting « 00

Overhead «20

»2.10

A% 30 1lb. copper per ton, cost per 1lb. is .07
Plus depreciation & depletion .0l
Total .08

This i1s based on 90% recovery from 33 lb. ore,

Note; The following was not given to the directors:
If the ore is shipped To Freda for treatment add
2¢ per lb.
If ore 1is mined through Zo. 4 shaft add another
l¢ per 1b.

If development is done through lo. 4 shaft, costs will be
about as follows:

- Mining %1450
Milling .50
Railroad 00
Overhead .20
Total 22470
Smelting 020
Total ¢9.00 10¢ per 1lb.

If copper sells at 1l2¢ there will be 2¢ & 1lb. aveilable for
development, amounting to 60¢ & ton and ¢180. to ¢240. per day,
possibly 400 ft, of drift per month.

I ——




Adams Township, Ml

Corrrer RANGE COMPANY
89 BrROAD STREET

BosTon

Septemoer 11, 1937

lir, RBernazrd landerfield '
The Copper Range Company
Painesdale, Ililchigsn

Dear Bun:

I enclose a short account of what I saw at
the Sudbury liines and a list of sugsestions of pos-
gible adaptations of their practice to our condltions.

If you have anything to add to either the
subject matter or the suggestions, I shall appreciate
a memorandum of it. If you have not zlready written
dovm what you saw, won't you jot cown a menmorandwi OL
it, before you rcad my account, and then compare the

twro?
I expect to be with you azain in about two
weelks,
Li/J $incerely,
ENC o .
S | A

v'}\(/ Ll LM/V{B'\
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lir, Pe We Pulne,

1 oncloze o ghort roport of that wo saw at tho
minee Ain tho Sudbury Mc ,r‘.’.cf:. whon lendorfiold, Reodolor and
I vlcitod tho Intceynations io‘:oz COe,y 0 mONLH 010

roon; the things that wo sew that mey bo us
ful to uo, I tentet s.vol:; lict tho followlngi-

i. Tho mﬂ.niut cycton at I'rood mny woell bo mmitod to
owrr condiitliono at Clotoe

Ce T silpelosding oyctom muy bo adapted to loallag
olzips at tho 46 or 4U lovel et Chompion and at
nito Fino,

Je Tho cimay ;QmC 100 ore cre ob ocpor twen those at
thamplion anxd can o adaptod to our conxditions.

Ze Tho chuteelinings muy Le usoful at Globos

Ue (R locomobivoc siworld e e@uippod vith heads
12 1te, oend coro and locasotivos with auntumatic
couplero, ond wo gixxalé heve tall-lipghts ot trainc.
c hnve alroedy edopliod vihiectlos forr signalling

Ce Thio Domwo gysbom for ahlfitebosscs Jocorves otuldy
enc trinl.

e Lhtrponing ¢rill-steel with hot millers should Le
triod, unloss we dacido to o to dotachabile Lito:

Ce “Twir (rillegloul oireightenor 2s8 superior to ourec.

O« thoy use un ontircly Indopondent oysioa ol s nel=
11n;, won cullin: ror ckip or cage, instcad oF
us"n theo ..oiuu:lnc 8imuele, as wo do at Chempione

10, Tholir syotcz of ootimating coubs and maling timo
chodx.loo on now consirvotian 1s well verth adopte
..n ‘e _,A...-/ -

/ . ¥y
1;-4 AR, EAR .’f.?’)\
=Boptanber U, 1037 “\ La Emton
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Zhe Intorpetionnl liiclol Camneny of Canndn.

FROOD RITES

The I'rood MMno of thwe Intoarmationcl hHiclol Coe, 10
at Izood about ¢ miles norti: of Sudmry, Untorios Thoro
1c o omell tounslto nour o mine, Lut most of tho employccs
live in Copwoer (LU0 o Sudiury, and go o o mine by auto-
n0DA10.

| Coolorlcally ¢lo orce=body 15 on tho southcrn rim of
tho "iudbupey Daein', and oceurs in the norite in conjunctien
wvii ghecarezonos and possibly dragefolds. There 18 o gose
can that oxlonds for some tiweo and a half miles, and ae
ocerldy po 1012 Glomond=Cdrilling indicated tiw prosenceo of e
lapg:-c cru=bodys but tho ground unter thio gossan has never
beon oxplorod in dopth far 1ts whwlo longth, end it vas not
wnt2l aftor the.ver thet tho rich orce=bodles et Frood wore
dlocevorode AL this $imo 4t wec thought that the Croighton
™no was neerly finishod, end en intenoive gearch for o mine
to lelo 1ts plece wes undertalone.

The or¢ thet 1s dDoing minod ot Frood is a pyrrhotite
conloininge nicl:ol and chwelcopyrite contalaing copper, with o
lﬂ.tzélo mold, oilver and pletfmm, Dommn to esdout 2000 .
Copth <o 6@0 .9.0 rather slilicowus and lowe redo Lut in pleces
1c oc wido oo OO0 £te Mlow SO0 £te muocivo sulphicdes aro
found, containing about 5 coppor and £} niclol. It 15 tids
oro that 4¢ boing mineds 9hw ore dips abeut 70°, and is 100
to 200 fte wide. At procent prices of copper and niclel, tho
oro 1o worth at tho mino ebout {10 a ton for copper, 10 o

ton for nlckel and 4 a ton for precloug metals.
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'rood "ino. (Contim:zed)

The rood o oponod by two holciting chnftes and two vontile
ation shaltase "ho two Loisting=shrite aro HO0e 3 ond Ge loe 3
ohelt lormcrly Lolonged Lo tiw old International Nickol Coes end
NMoe ¢ ohalt To tho Hond Mickel Cos After tiw concolidation of
thooo Cwo compunics tho mino wio oponoed through thece two shefts,
loovin; o lorge pillap 1000 fte or more lon: betwoon the workingde
“his plllapr wme culb by only & fow Arifto, nd tho oreebody neap
onely £hef£8 weps doveolopod to ouch an oxztent thot tho oxpocted ro=
quircronto of ore could bo produced et elther shalft, In cese the
othor ghnlt wue clozed Ly {1ro., v domund for ore o incrcus=-
o co mmeh, howevor, thet now not only are Doth mincs Loing worise
od to cuoprelity, but the Intormedicte plller 1o alco veing stoped.

SOoth ahwfte are verticel e have @ lerpo Crossssections
Zoch hacs two oldps end two caged, c leddorwey and a pipewaye Tho
gl:ips ot 1ioe 3 ohu't cavry 11l.2 tons cach and thooe at loe ¢ ohaft

cerry Oo0 tonoe [i0e 3 chaft has a cepacity of 400 tons por hour

he

ond nne £ chaft has a cepacity of 270 tons per hours T dally
output of tiw mine 11,000 tons por doye Tho oro=holst at Hoe S
it Ino two 1Beite cylindrical dmums, drivon at 40 Pepete Ly @
3200 TlePe GO0 Velele Motor with: ard lopnard conirols

In cach gt tho orev is cont down through ore=passes to a
storu 0 poclrot cbove o lurpgo jewe=cruashor, vhore it is crushod to
losc then G ine From tho crusher mk arc fallc to o storage
pocizot ot Ulw oheflt, fron wiilch it 1s drawn into meecurldng pochkets,
oach oI wihich holds omectly e ciiipiule In pacsing to tho mcesure
ine poclobo, the oro clicec dovn an inclinod cimto, in which there
18 o verticel undoreutting gete, widch 1o pullod up trough the
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TFrood 1Mino. (Contimwod)

orecesiroonm Dy 6 lergo alrecylinlor, cutting off ozuctly tho right
amount to 111 tho ehiips Tho pocket 1o discharped tirough ean
oponing clocod Hy e verticul overcutting gates  Tho timo reguire
od (o £41) tho slidp 2z 6 to 10 cecornsls,

e rom=cndenillor gyetom of mdning 1o veed with squaro sots
and £411, Tho rooms cre (ransvorse o the strile and are 6 cete
wildo, 21llurs avre 3 cole wllee Tho lovel intecrval 3s 2CC fte
Formorly tho zoums wore silled out 50 it ebove the lewel, tut are
now 531lcd out only 7 feoot up, at the top of tho mainelevel &rift
seip, und orc coarrled up to the floor of tho level above, were the
drilt=timors are cougicxt up on 541ls which recst an tie £111 in th
stono. -hio loovos ore only one sot high to Do mined on tho mmin
lcvel,

o molin haulago dplftes aro largo, about 9' =z 10' in orosee
sectlon, ond pre dplven well 4n tho footetmll, From them cross-
cate arc driventhrough tho oro to t!w hanging=wall at intervels
of aboubt 200 £, I'rom thcoe crogsecuts (rifts aro turnod off in
tho oro moor the footewrnll and et LL=ft., Intervels towards tho
han Ancewnll, o mmbor of drilfts dopeonding on tho width of G
oo, ho Iendngeswell Srift is used for ventllatiom and for trem-
ming 111, Lfé?%ti;or (rlfts cimteo ecro Milt at CBelt, 1Intorvels,
two chutos Doins opposito cuch other at ocach stutions They ere

. oporetod from pony=solo oponod in tho back of tlw drift.s Hach
cimito 48 clorod by £ stopeslog lang 2n loopo of chain, and the
£ino ¢ixrd 2o otopped Ly an overcutting gatoe Thoeo clmtos Levo
to ¢ lorgo oxtont talem thio pleco of tho elcborate undercutting

gotes fowmorly uszode It %18 o good dosign, 2woy ond cueep to
»ild and casy Lo operato, but requires two mone ho cihutos aro

offset for ono cet end thon carrled uvp vertically “” nu,




. Pe 4
Adams Township, Ml

Frood "no. (Cantinued)
no tho ctopo 18 worled oute In tho stopes tho clmtos «ro on 88e
£te conturo (4 cots) cach way, co that thore ure nlways two rous
of ctmutoo for & room anc a pillar (8 soto)e AL occh floor 4in tho
roum four inclined olides sve Bullt in the four sotc on tio Jour
sidos of vach cimute, and these arc moved up cach timo the floor o
worlod out and fi1iiedes Thwe'e 13 o grizzly of hoavy ralle with 1ll=-
ine oponingc ot cac 8lide, In this way thore 45 only ano sot hHo=
tween olldos, and ovor HU5 of tho ore 1o run dlrectly into tho
ciute vathout shovolinse Short chutos are lined with d=in, jocls
pino plonize Lim planl: woc teled, hMut it twicsted too dedlys Proaent
proectico 1o 5o 1line tho high chutes with wood Dlockos Thooo aro
C" :z 107 in croagecection ond 13" long, and arc peclod in tightly
betwreon tihw cete, the grain Leing horizeniel tho ond sticking
cut fivo incihwso Loyoan? ho lline of tho Limborse The bloclzss awc put
in dry, ocnd cwoll wion thoy bDocame molst, so tat they are held
1.1y in plecoe Clmtes lined with blocis have been carried up
800 Tte Wiithout uny ropuirs, andi this isc impoesible with eny other
115dng that hac been triede

In tIo lowsr part of tho roomo tho timbur 4o posled Jocks
pino flattenod on two sides o VO £ ine Thicks Soto are 7 fta
hich, conbor to center, unc are 567 conter to ceanter horizontcle
1y La; ing 1 2e-in, pinoce In tho upper part of tho room, whon
tiv proucuro Inorocsco, Oe=ins and cven 1lO=ine timber is used., The
anmial consumption of timbor is gver $0,000,000 bd. £t., spprozie
oatoly 1G bd. ft., por tone

In tho G=sot rooms o favorite mothod of timbering 1o .n
up a vertlcal row of sguero ﬂﬁﬂ*'-

to uso long girts to reech from these sets to =BT

— — ——




Adams Township, M| #e &

Frood Hino. {Contimed)

tiv clide of the romm, whore tho gobewnll is Muilt. Whan tho room
hau bDoen £21led up to thoso long glrts, they aroe reomoved, and thero
i @me o caploto wall of £111 for thoe longth of tho room (1.0.
goroce the orceitody) without any timber in it thet mdght corry
£4r0 occroes o tho odjoining timbere A gobewoll of Zein, codny
plunts 1s gpiled to tiwo incidleo of tShe luat »ow of lego on cach side
of cach room, hofore tho 111 38 run in,

ining 4o carried on on two Tloors, a <riliing Z2loor aliove
e 2 mucking floor Lelowe Hining sterts at the hanging-wmll, and
tho fece 4o corrlod wcrosy to tho footewall, Tho Sull width of tho
roua e shot ;.‘oz'rn at oneo, hwolecs volng drillad approximately hori-
sontally, and e ore fells to the mucking=Iloor Lelow, wiore over
hald of i1t is = into the clutes with:out chovelinge. Ooro olodg=
in: 1o regrired, Thero 4c one muclor {or coch mincy, end ¢ach mCle
or pubs 0 to 7O tnwﬁ of oro pur sidft into thw clmto,

There 18 a stoposboss for ¢very Lwo roms, and the work 1s so
arran-ed that in ono room mon are mucking end oining on the moraing
ahiit ond timboring om the afternoon ohift, and in the other romm
tibering Lo done on 4w morning ahift and mucking and mdining on
tho aftornoon ghift. The “gravos=yurd® siift 1o Covotued to Lthe eadle
inz of timbor and othwey supplies, Producition is 10 to 12 tons per
nen for ovory men in v stope including tho timdermon ond the besc,
but not inoluding tho men who doliver ocupplies.s The mon are peid
a boma aver and above the daywrate for production heyond the
stonderd, and all the men in tho siope sharo in 1t, including the
Doste TRges average more than $6 o dage

Tho mine 1o boginning to tale a 1ittlo wolght on tho lower
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ridalns lovols, bub thore hoo Yean littlo ground movomont, Lo
criso ¢l oponings uxro thoroughly fllleds Somo of tho pillars orc
under o oo 2eal of prossure, 'mt Sthis 1s relloved as soun as the
oro uvndior the hanzingswunll i3 rasovods In some placos chuSes and
moneweys have tewn loft opon on e siic of the f1lled room, and
thoze oan De wsed in nining t.‘uc; pililepr, ut tha preoferoncod ct
proecent seemz to Ho for the longesirt mothod of timbering in the
rome, and that mphon 1€ necensery $0 carry cimites and g laddere
rond up in the pilisr, I the piller 43 not much brolwen, 1t moy
Lo posrihlo (o wine 4t Shroe colo wide, its full width, dut more
often 1% 3o mined one or two gois ¢wido, golng up, il lalance Lew
in: lellen undorhend from tho top Cdowne Prodiuclion in plllaremine
ing is only 107 loss than ik the stopes. In pillaremining oxe
covatlon alueys ctarts ot the bangingewnll and woslks townads tho
Loote

IrAlline o doane vith Sein, driftors mounted on 3e-in, eolumns
with comoe The 28ce) 48 l=in. Querter octagon, hollcu, without
uss, and 1o nedo up in standard longtio of 3 fUey U fGey 7 £,
and 9 e, with 3/A0-in, changes of gonges he bity are Jdouble
tapor croos=uite with 90° cutting odgese The ore fo not hard to
dr21r, and four or five feot ol hele 1o drilled with eseh Dit,
Foator for tho drills 1 brought dowm Trom surface, end o ed=
sure 3o ropulnted dy Ford roducing valvos,

“hore e one £illeraice for oech rommsende=plillax, It 48 mat
up to conneet with the mmagingewell rift on the level above, and
£111 Guaped into At on tiat lovel by cars, which haul 1t from the
mein f11lepase.  Waste from dovelopmont is usod ce £111, but moot

Pe 6
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of 1t comos from the (roighton ldno, wwre it is drawn from Tho
0ld ~lory=holo woridngs or from caved shrinimpo stoposs It 18
orushod to 22 in., ond somotimee %o 1% in.,and 16 ocrooned, theo

& 3/4 4ne, mntoricl joing to tho mill for concentratione It
2 hatlod to the 'rood Mne in rallroad care and e dumpod dovn
the main C11llepnssce

~ormorly {4111 containing o cmall per cent of sulphido ore
wus srelfcrroed, becauso the sculphldeo oxidiged snd cemonted tho rocis
topothor, g0 that 1t ctool woll gver ahort oxxing, wion unsupporte
ed, and thoro waa o 1ittleo contmminotlon, whon pillare wro =mined
alonsoide £311ed roomge 1t lad tho disadvantage, hovwevor, of
causing an vncomfortable amount of hent in w rooms, and Lhore ws
somo danzor of Jiroe tViwon tho mine bogan o telle a 1ittle welpght,
it woo found that the cemonted £111 crushed badly oand ren ®1llo s
ba; 0f voens®e Tho manesomont is now trying to find o propor mixe
ture of clay and rock that will not flow or sune #about 40 tons of
£411 135 recded por YO tons of ore atopuds

7411 1o Asfatributed 4n o stopes in Jeton scoop=cers similer
to those usod at Unitod Vexrds. Those cers arc on tiv Lrealking
floor, and dump onto tho mucling floor, tho fuco of the £111 being
Iropt oo closo as 1s convenlont to tiw mmclidng faco, 2 distance
usvally leosg then 20 £te

iio screpora are used for mchking or dlstriduting {111, one of
the roansons given Leoinp that no olectric power ic allowed in the

‘etopos om sccount of danger of Iiree If sozappers wero usod, more .
‘than half of the ctustoa could bo oliminetod, Mut this might not
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o mich of a saving, Locouse repairs would be inc:eased proportional-
17e

Doth ore end éux are houlod on the maln lovels in Jeton Jranby
care, ogquipred with antomntic cauplors, runaing on 30=ine gouge
tracke The cars aro hendlod in tho orestody by storege=battery loco-
motives, vhich male up trolns on thoe sldingo. Thogse trains are then
hauled o tho shaft Dy trolloy=locamotivese The »eason given for
tho omell cars s thet tho longih of the car hee to Lo an cvon frec-
tlon of tlw Jisctanco iotwoon clabes, so that cers cen Ho locded at
two chuioos at the cano timoe Iargor coars and larger 2imiocs would
prouetly sive the some capacity with fower menes Ilocomoiives have
hoond=-11 hts, and traine hove storage battery tallelights, and owlt
non wwvo whistles Tor oigmalling.

Prodoctlon ot procent 1o 11,000 tons of ore pur day, apiroxis
metoly 3,800,000 tone o yuer, and the mmber of mon omployed 1o
2,30, o tzmt:'pm-;mction per man por day o approxzimctoly ¢ tanse
“hic o e camo fisure obtoined, dwion procduction was S,000 tons
per dnge Cost of protuction wes given ee §2.10, but this prodably
docs not include ovorhoade Actual cost 1s protally botwoen §2.26
and (H2.L0 pc;:' 7702

Vontilatien 4in (he mine is ertificlale Thoro are two vontile
ation shwafts, which are 1lined sith concrote and steols PFriction
dn the sinfto bhoo dDeoen reduced to o minlmm, Thore 2o a 40C, GO0

©Ce.leme ‘on 8t oach ohwft on gurfuce, und air 15 tekon off at cach
devo) through flresproof doors, the opoaing of wihich 1o rogulated
o control the "split® of tho asirwcurronts Uthor special regue

‘Meting doors aro uged on tho levol to control the flow of aip to
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disferont perto of tiw levele. .Vonitiletlon 1s good throughout the
mine, and tixroe 1o almoct no trouble fram sllicosioce Tt tis is
prrtly duo to theo cboonce of Iroc ailica in tho roclioe

A oroolb doel of ettention 1t pald to the sufety of emplojyoes,
and! spocinl attontion is peid to fircepreventicon, N6 open 1lishts
arc sllowed, and no clostrlcliy, cxcopt Irom otoragoe=tottery oquipe
nont, is a2llowed in tho stopese N the Ygravoyard® ghift spoclal
inspoctors visit all the ctopes an U lookecut for {iro, end on
coch lovel iz o lsroo room oquisped with firceproof, ciretight doores,
electric 1li:hte and alr and vmior éupply, into shilch tho meon can ro-
tire In cceco of firee Thoco roams are normally used as luneh rooms,
There are nine five-mon roscue crevs at Frood, £ivo ot Croighten and
throo ot Toveolr, all of whom arc aveilable in case of firo at eny
one of the mincs.

Shiit=boccoo rocoive o cash Lonus monthly for oxzcoelloncg, busod
267 om tho gencrel appucrence of tholr territory, LOS on thoir safety
rocord, and 265 on procductione 7“he diifcrent lovels and departmonts

are running a6 Jordby in sefoby work, tholr ratinge, Lased on lost tine

aecidente, bheiny shiom by horoes, Tho mon are showing e groat doal
of Intorest in this racee.

r41l-ctool 48 talen oul of the mino on spocinl cupnly cars
| with artfouleted truclis, ond goes diroctly to tho drill shope ‘Tw
stool 18 heated, then punched, thon upsot in a W‘, thon
£inished both as to cutting=cdgo and gougo om o ot millor, cll in
one heate An increase of 2X% in penotrasion hus boon obtained since
tho hot mlllers wero uceds Uhoro ore 16 mem heating ond sharpene
nz, using 4 oherponers and 2 double Lot mllopg, : L 4 men te ) ‘

. ; = ST ek
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wmnd 1 stralshtening. 9 men Gistributing, sathoring and corting, end
thoro are 4 mon on two forges, ut howo aro mootly en othor mine :
worlte o shop sharpens 5,000 To $,500 steels por doy, ahout 2 tons
wf ore pery bite The cost of alharponing and dlstributing is given

0 Og‘lﬁl’-’b
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It hoo two Y0eion oliips and two largo cagese The sikipe are mado of
niclolentocl, woldlod, and zro oval in crose=cection. Only ano Holat
hoo poon oroctede It 1o simllor Uo tho Domesteize lolst, tut was

buf-.(c by i 4A1lio Chelmors U0l 's Cencdian pubslidliary instoad of LY
llordbor:e It hos tvwo singlo conicel (rums in tandom, driveon by throo
intorloclin: iao:rln;:bono vinilono and two De Ce motors with Vard loonord
conltrois, The motoresvnorator sot hac no fly=-whecl, and is driven by

¢ oynchronous motor sot Lotwoen Ltwo De Ue motors.s Tho As Ce power 1s
Jephnge 20 cyclos.

Procuction throurly foe 1 sheft 28 6,000 tons a dey, Lut half of
thio S0 locon molerilel drewn Sram the ceveld graund of the old opon pit
in sumor ! from cevod shirinlmpe stopes nearby in winters It ic put
tirouch rripslies, and fallg throuch & wastospgaso to tho 24 level,
whoro 1% io cruchods It 1o crushed agaln on surfeco and 1s sereened,

. ond tho 3/4é=ine mnlerlel fo sent to tho mill 300 to 350 tens pop day,
¢ and (ho belenco, cbout 2700 tons, ic sent to the Irood #ino to be used

oo 2311,

0f tho 3,000 tons of ore vlso hwisted about 600 tons a day ocexco
fran oquero=cotting on cubelovels elong tho footewnll under old ohrinlke
cg_.-;o-c-':opoa, whicro considerablo oro vas left beohind, o 48 c2loco mm
from 0ld caved stopoc on the upper lovels tlrouch omall chutes put uvp
throuch tho foot=wnlly but the principel sourco of are 16 shrinlago
ptopos and sguare-cot rooms. Tho alrvinimgo &UJ are m mat
arc not all drasm. “ho now slopes arc oquarc=cote o @0 on the
lovels will be mined by MNWMq
1t 1s dono at the Frood Mnoe >
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On tho 42 lcvel in Mo, 118 ovo=body croscecuts hovo bhoon
arlivan throuch o a0, ond o foolewnll ond o hangingewall Arift
havo beon driven in the oro 44 feot anart, clmutes are boing milt,
end rocws § cots wldeo, oxtending from foot to hanging, with Sesot
pillarg botwoon, cro bLoinz oponed one soebt high 7 {te above the
floor of tho levole Tho pramd stands well, and timber is not jut
In unvill oxmpavation bac Loon noerly comploteds

The ormo 15 hovlod Ly storago=-bettery locomobtives in Se=ton
roclure=Ctmp cars and 2)=ton Orendy cers oquipred with link-ende
pin couplorse he tracl 1o Z¢-ine gouge, ond 10 leld vith 46=1be
re2le  Eculpmont 1o not us oloborate es at Frood, and apparently 2
dancor of £3rc fe not considerod to Yo ac great,

(m tho 52 lovel, swhich 4s tho bottom level at present, at a
Copth of 3000 fHey 0 lon crousow=cut OV = O' in crossecection 18
boing drivon in rather $izht mrd pgroundds Throe miners and a
holpor 011l e round of 34 holovo in 8 hours vith § mochiness amd
pell 10 o 12 £t. peor round, using e burn=out cut, Irilliing is
done c tho morning chift, Llesting on tho adternoon ahift, and
rmcking, using e oxll ¥inley loedor, on tho grovoyard diift, Pros
oreso ds S26 to 240 £t. per month,

Vator fo tho drllle is sent down Nrom gurfaco, and the prog=

uro 16 cantrolled Ly Pord roducing valvos plecod at 400=£t, vertis
cal iIntcervals, civing pregsure enowh for 800wft, relccoss Other
valvos roduco the procgure on tho leovel far &M’“

Drill=oteol Is l.ime cuarter octagon hollow, cut in 8, 8,

7 end O Tt lengths for ostoping and longer far drifta, m"'

m
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chonze 18 1/16 ine Stoel 1o alwrponod in tho samo wey oo at Froode
0n e 52 lovol a largo crushopestetion, whore there will be

g 40 = 00 few crushop, ic bLoins excavatod and lined vAth oftcel and

concotoe 10 londing otation will bo 200 ft. lower at a dopth

of 4000 £Ue, and w1l be similar to thot at Froods

v
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TEVACE MINE

Tho Tovaclk: ¥lno iz on v north rim of tho Sudtwry Desin
et Tovacke Tho oo octurs in the norite in conmoction with local
£oldins onl cheerince It contains about &F niclel end less than 18
copcr, 2. 0o 1t 2c & lonol orceboldye Thio property was formerly
omed by tho Tond Iiclkol 0., andi tho cquipmont 1s largely cecond=
hend,
o 0l¢ gheft 1o on incline, and is both inadoguato in cepa-
| clty end An Gngoer of collapso, Lecszuso 1t 1s too near the oro=
- bodye Tho orce=body 10 normmlly 100 to 200 £3e vide, but on onc sido
of the shaft 4t widens cx}t to morc thon GO0 £te This oro hoz boen
slncd by ebrlntogo stopce and pillars, end sben these plllers are
| removed, the eurleco ls Dound to ceve, and will prébabl.y ool tho
ong’nohouso and the cellar of the shalts Aceordingly plans have
been rede and consbruction ha: beon started on o now shoft fartior
nacl: 4n tho footewell. This will bo a vertical shaft lile Nos 3
| ahpft of the Urood Mne, and will have very largo cnpé.lby, Up=
| wmarde of 400 Gons por hours
i 7o en,;t:‘zndors erc allowing an anglo of breul for tho rock over
tho oroehody of 45° and for tho sand 35°, ‘ihis is consorvative.
‘The oro occcurs 15 o 1ittlo velley, through thich a stresm flovs, cnd
%0 provision Twe aprercnily been mede against floodewators “
#ho caved prounde |
Production 1o now 1GCO to £0CO tons por day, ﬁ“m
gmch increasod, when tho new shaft goco ﬂm + "
The now conastrucition has beon w gﬁﬂm s e
peon cobimtod in dotall, ond s #
~ pprarently o thorough cheok 1o '

#sm‘.




