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February 27, 1942

Dear Mr. Schacht:

I am enclosing herewith copy of estimate

on White Pine prepared by Lucien Eaton for Morris.

The estimate does not include the mill, water

supply, townsite, railroad extension, surface crushing

plant, power development and power line.

Lucien’s figures seem quite high in 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 Lucien’s estimate

might be helpful to you in assembling your data to be

submitted at Washington.

PFB/J 
Enc.

Co ppe r  Ra n g e  Co .
W. H. SCHACHT, PRESiDSTF 

RWSD 
Ans’d ______ __________
Filed  
Copies— ______________

7* o

Mr. W. H. Schacht, President 
Copper Range Company 
Painesdale, Michigan

Very tru^ytfms,

Co ppe r  Ra n g e Co mpa n y

83 Br o ad St r eet

B O STO N

/ZZ-r. A A. A «. e
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Fob.11,1942

Boor Morris:

I enclas o an estimate of the cost

of opening and equipping the V.hite Pine ..ine

fora a production of 5,000 tons per day, or

1,500,000 tons ner year. lliis should Idd

45,000,000 lb. of copper nr year.

xf the plans on -.iiieh this esti u.te is

based are followed, production of copper from

Ko.4 shaft could bo started in G months .'nd.

from the main shaft in a year, but the mine

would not be on a production basis for two years.

Actual production of copper could start as soon

as one unit of the mill is ready.

have not included in this estimate the

railro d, fine-

crushing plant, power-line or transformers.

Because of its bearing on the plan of dev-

elopr.vnt and the equipment required, I have do-

cribed the proposed mining system first.

(T~V

Morris F.LaCrolu:, sc.
24 Federal St.
Boston, Mass,

Sincerely yours^

Lucien Eaton,

mill, v.' it er-supply, townsite,

Adams Township, MI



MIIIIITG SYSTEM.

In order to maintain a production of* 5,000

tons a day all mining operations, and especially

stoping, must bo carried out systematically and

It might be possible to ob-with precision.

tain such an output from a large number of work-

ing places, oach of which produces a relatively

small amount, as is customary in places where

loading is done by hand, but the cost of collect-

ing the ore from so many places end the tremendous

amou t of development that must be done before

full production is possible are a gainst it. A

better scheme is to work a smaller number of stopes

intensely, obtaining a relatively large product-

This is possible with modernion from oach.

loading machinery, if stoping operations are so

arranged that frequent movement of the loading

White Pino orc is so different from that in other

parts of the Michigan Copper Cou try that an en-

tirely differ nt control of stoping is indicated.

satisfactorily in small lots. Control of stoping

operations is largely a matter of eye, end depends

At tte other mines the native copper is visible 

to the naked eye, and is impossible to sample

equipment is unnecessary.

Tho node of occurrence of the copper in the

on the judgment of the miner and his bosses. _.t 

White Pine, hov.evaStf although some of the copper
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in the sandstone is visible, the most i iportant cop-

per content is in the shale between the Apper and

lower sandstones, and cannot bo distinguished by

wye from the enclosing rock. Control of stoning

widths and ore limits must therefore depend on

sampling and analysis .

To be effective the sampling and anlysis must

bo done in advance of stoping as much as possible.

In the method of mining proposed trie 1 roortance of

this procedure is recognized.

Except close to the main fault the orc lies at

lay type, but in most places it will apparently bo

best to do the loading with scrapers, using short

chutes or slides to get it into the cars.

Taking into account the dip end thickness of

ditions that I know in the J ited States is the iron

ore at Birmingham, -tlabama. A very successful

technique, using large scrapers for . .oving the ore,

has been developed in the Birmingham District, and

a modification of this

Hot all the companies operating inkite i'inc.

the Birmingham District foil w the same details of

practice, but the essentials are the same at all mines.

A

too flat an angle for broken orc to run by gravity, 
be.

In some nl.ices it nay flat enough to be loaded di-

rectly into cars by machines of the Conway or Fln-

the ore, the closest parallel to kite Pine con-

system should work well at

Adams Township, MI



The la mined by breast sjt oping with rooms s.nd1.

Ijillars.

The rooms are turned off from a drift driven2.

along the foot-wall, end are driven up the dip for

250 to 500 ft.

cl o ctri c h"l st s , .’hich arc . :ount edhauled 50-/..T.

One hoist serves throe to five rooms.on trucks.

Because the loading capacity of one scraper4.

crow is greater than the drilling and blasting cap-

of miners

are employed to each crow of lo ders. B’or example,

in a three-room unit two mining crows, cav.. using

two drills, drill and blast in two rooms, while the

loading crow cleand out the third room with the scrap-

By working the rooms in rotation, each breaster.

is blasted twice before it is cleaned out. 125 tons

of ore is broken at each blast, and the scraper has

250 tons to work on, when it starts to clean out a

In the five-room groups the'•discrepancystope.

between drilling and loading capacity is even greater.

The orc is loaded into 5-ton cars hauled by ctrct-5.

at the foot of the room, a si. picric locoriotives.

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

has a lip that extends over the side of th e car.

on a

track parallel to and behind the main haulage track,

.-n d is moved along this track from room to room as

The ore is moved by large, box-tync scrapers,

The truck on which the hoist is mounted, runs

acity of one stope, two or three crewn

Adams Township, MI



Usually, however, tho scraper isas required.

not moved from room to room, each room having its

which is left in the slide, when notown scraper,

in use.

Variations in practice arc mainly in the manner6.

./u some mines long narrownof leaving pillars.

pillars with few break-throughs separate the rooms.

-kt others large pillars are left around each group

and small random pillars are loft in nd

t some mines narrow roomsbotw (.a th . r ><'•:

are driven upgrade, and arc then widened by strip-

ping tho pillar on each side. . .t others the rooms

breasts nay be carried up almost as one stope, be-

ing separated only by small random pillars.

In Birmingham there is a water-bearing stratum

consider d to be un-in tho hanging-wall, and it is

to cave, until ult-safe to allow the hanging-wall

Only 60% of the orei ate depth has been reached.

is therefore . lined on the advance, and it is plan-

ned to recover part of the nill.- rs later, retreating

..t ..1lite Pine the x-’redafrom the bottom upwards.

is water-bearing,base of which the ore occurs,

but it can probably bo drained, and the shale below

it is thick enough to act as an effective seal.

Consequently it will be safe to r ove 75% to 80%

of the ore ^mining the ore on t o retreat.

of rooms,

Sandstone, ov -’lying the ’one-Such Stales, ar. trie

are driven full width on the advance, or three

Adams Township, MI
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of tho c:.p-)ing will bo taken off the adjoining rooms.

t. »rel .• ■ venting a general squeez .

Tlio plan th: t I have in mind for hitc Pine con-

template o following Birmingham practice to a largo

I would drive tho levels 100 ft. snortextent.

vertically, which ovex’ a large port of tho nine will

permit rooms about 500 ft. long on the dip. In tho

flatter oro of tho upper levels it may bo c nodiont

to drive intermediate levels rather than to length-

If experience at hite Pino is r

lang can ;.o mined economically.

In somewhat similar shale in Rhodesia Ion;

narrow, continuous pillars u«*e bett r than shorter

and vider pillars with break-throughs betw on them,

and I think that tho same tiling would be true at

My recommendation is to lay out theY.hite Pine.

centers, rooms being 53 ft. wide

and pillars 12 ft. The pillars can finally be

stripped to an average width of 8 ft. or loss.

In starting a stope the first thing will be

to drive a raise 12 ft, wide from level to level

following the center-line of the stope and taking

out tho full thickness of the orc, if the ore is

not over 1-2 ft. thick. In thicker orc a thickness

on 43-ft.stop 98

By reducing tho size of the pillars just before tho 
they will be crushed and

stope is abandoned, tho hanging-wall -will hot be badly

shatter -d, whon subsidence takes place; and the - sight

the satno as a t Birmingham, however, rooms 500 ft.

en the xo oms.

Adams Township, MI
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of 8ft. to 10 ft. would be mined, and the raise would

'-■ho loft on the foot-, allfollow the hanging-wall.

would bo mined by ring-drilling fron tbo raise, -hen

By using u burn-out cut 12-ft.the stope was widened.

so large thatnd the raise isrounds c-n be pulled,

hen the rd. scthe ore can be broken economically.

is up about 2C ft., a ramp or chute will be built

and thereafter the broken >re willat the bottom,

In tillsbe - < into ‘ .. :.c . .

pulled in two shifts.grouid al-.'. round should

'.■.lien the raise has been holed through to tho

it ’.ill be widened 11 ft. on each sidelevel above,

just above the chute so as to form a hopper. 1’1 LC

oro above will then be broken by successive rows of

horizontal holes drilled into

of tho raise, each row being in a plane normal to

A little e perimcating will soon detci—the dip.

mine tho most economical distance between holes

I think that holes can beand the proper burden.

apart in the row and can carry a 4—ft.

Drilling will bo kept well uh ad ofburden.

.nd the whole raise can bo drilled on bothblasting,

if desired, before blast-sides for its full length,

Enough Ziolos can bo Hasted everying starts.

day to keen tho scraper supplied with ore, and

the hoist will not have to be moved u til the stope

is finished.

the rib on each side

spaced 3 ft,
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If tho drills aro mounted on columns with n ivcr-

dip, reaching from foot to hanging, two rows of

holos can be drilled from each sot-up, nrd not

loro th n two set-ups in a shift -..'ill bo needed

Since the holes . re all paral-for each machine.

ord the spacing and ’nirden are determined inlol,

advance, miners can be naid on contract or bonus

according to footage drilled .'ithout loss of ef-

ficiency in blasting, and all holes can bo measur' d

The holos can bo laid outbefore they arc fired.

in advance, and their position marked on the rib,

In this ground a reasonably goodbreak well.

1 rinor should bo able to drill •. ell over 100 ft.

of hole in a shift, and a very good man might

_m average burden ofdrill as much as 200 ft.

.7 ton of ore per foot of hole can bo reasonably

Thiswould make tho tonnage brokenc pected.

per machine in this part of the work anyuihere

from 75 to 150 tons a or shift. The lower ef-

ficiency of the raise-work would reduce tho aver-

age to possible 50 or 60 tons r mac?line shift.

If there are enough working places ivuilable,

it is proposed to drill and load orc on the day

and afternoon shifts, and to blast and. trim back

so that there will be no mi st alee.
or 0

..hito Pine drills very readily,

sal anns, and the columns are set up normal to the

on the 'grave-yard11 shift, using a s cci .1 crew

and should
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for thin ■ ork; By tills arrangement the miners can

drill for tiie full shift without delay for trimming

another adventago of raving the raise nut

through to the level above in that the men drilling

the side-holes will always be working in c. narrow

hen tlieplace that is safe from falls of greund.

stope is widened, if the back shows signs of wea’moss,

single props or batteries of stulls can bo set up

on the center-line without interfering with eith r

drilling or blasting.

By using the center raise control of stoping

the thickness of ore that should be iin-l.c.

section-'stope. up,

to de ter-

mine the commercial li. it of the orc, and the top

and bottom of the orc should be marked clearly on

both ribs for the gold neo of the miners, who will

If the center rtisc is careful-widen the stope.

the ribs will not need to be sampled a-ly sa ;plcd,

>■ i

Al though the ore nt hite Pine is in ;c.’ ral

by th d rilling, small cross-faults \.ere found in

the old tine, wlilch dislocated the lod for few

These mjcy be connected \ ith the formationfeet.

width,

cd, will be greatly f oilit tedx for the rest of the 

bhile the praise is being put

al samples should be taken from every cut

unusually regular in its occurrence, as indicated

of the ore, and arc to be expected in t±ie vicinity

Adams Township, MI



Tho presence of such, a faultof the main feu It.

in a stope will be shown by tho center raise, and

this advance knowledge will bo helyful in mining

tho rest of the stope.

unit

A scraper large enough to load 300 tons a shift

inch u :it will tn on pro-will prove economical.

Depending on the. skill ofduce GOO tons a aay.

threo machines should drill the neces-tho miners,

sary side holes to produce this tonnrge. Three

or possibly four aero machines are nocc.ce to drive

two raises fast enough to keep pace with the side-

hole work, and those will produce 200 tons more

per day, if they are provided with separate load-

ing equipment. A IS -ft. advance should be rindo

Theoretically thereforein each raise evei’y day.

wo should bo able to get 800 tons a day from each.

stoning unit, but it will be safer to co ■ t on only

600 tons.

In normal 'frocodure it would be good practice

to iiiave one stoping unit on each side of the sh- ft

on each level, and to retreat towards tho shaft from

each end of the level. The drifts at hitc Fine

however, will bo so long that it will be possible,

by having a transfer raise 4000 ft. or more from

»
The number of crews that will work asia 

I 

depends on the loading capacity of the scraper.

the shaft, to work as many as 6 units on ono level.

Adams Township, MI



Ti

two retreating towards each transfer raise and two

retreating towards the shaft. 7ro;i current dev-

elopment ;^id eight stoping units it should bo quite

and it night

If there are four units on each of two levels nd ■_

a tilled level is being developed, production nd

development •..•111 bo in balance.

Because White Pine ground drills so easily, I

think that as good speed con be attained with 3-in.

machines as with oi—in. wo’.-incs, 3 -illernd the

machines would be preferable, because they re

really one-man machines, and are easy to set up,

All drifters should have auton:.tic f..cd -nd 36-in.

shells.

Bach unit would require six or seven machines

nd there should bo throe snares.in regular use,

We shouldd therefore count on 10 machines for each

tach unit will require seven saddle-clampsu it.

and seven 3-in. universal arris, -nd at least 12

Ono 30-ft.various lengths•3-in. columns of

for each machine.

For loading ore from the raises c?.ch unit

will require one 25-h.P. double-drum 1. ctric ho1st,

non ted on a small truck, nd a 43-in. hoc-typo

scraper with choek-pl.i tes, which will •.• igh about

1000 lb. Rope-speed sho ’Id be . .1 f.p..i.

feasible to produce 5,000 tons n? r day,

even be done with six urits working it full speed.

air-hose s. nd one 50-ft. wut r-hose •■.ill be needed

Adams Township, MI
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For the stopes I recorr icnd a GO-in.hoc-type scraper

with choek-plates about 2 ft. long, weiring about

2500 lb. The hoist sliould preferably h vo throe

drums and a rope speed of 250 to oOO f.p.m. It

end would be

mounted on a tiuck that can ru on the main track.

O’ach unit would liavo one hoist of each kind, .net

there should bo two spares of each kind for the nine.

»ni- - - - --  

would b. 'l <.v  •. 50-.H,?. motor,
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d  : : . .. .7

main hoisting shift should bo uboit ' ilf-

••_ 8.D. 7E2 and 7.4, abort on trie

south line of ’ection 10 abor.’.

tho south-east corner of the section. This loc-

ation is opposite the deepest part of the Iodo, nd

the drifts on both sides will be of ap roxi '. t ly

The shaft should bo vertical, nd should be of

type, in design. 11 •; t’ t of f u Lc.it-th o

ty Shaft of koan .nt cl ope Copper lines, vhich is

18 ft. 3 in x 12 ft. 3 in. 1 timbers. It is

lined with st *1 sets nade of 28-lb. 6—in. H sections

::nd oets a.?c nlr.ood nt uof co ■ r- tri : ~ iteol,

foot intervals.

5 ft. 9 in. x 6 ft., across one end, cage oonrirt-a

nt 12 ft, 6x8 ft. in iddle,

ladderway nd cou torweight for the

This is v ry si dl..r to theon the otiter end.

(3ee p.ll,new tl r '■ ' . e Iron o.

Practical Line Dcvcl .y-m-.nt nd Lcnip . nt).

The skips JJold 10 tons c..ch, and the c ge carries

Cars and locomotives c>n bo run50 non on a dock.

on the cage d ircctly.

•?’1O Shf.f will be eventually 1100 ft. deep,

but icod be sunk only 750 ft. at this ti.'.c.

p?. rtricnt,

t 1000 feet went of

here i pb two :i ,

the some length.
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For ventilation and second outlet there ’..ill have

to be tui opening at each end of the nine. o.4

shaft will servo this purpose at the north-..-o:.t

but a new shaft -.’ill have to be su k at the

. hese si lefts will extend to theth-east

Both of thesd auxiliary shaftsGOO-ft. level.

ill ' • •

cast.

rho gc icral plan of development is to sink

th .1. .’ aft 750 ft., urning off levels at

-he plat will bo cub at

the -700 level, end Hie neasurlng pockets -..ill

bo just below the lev 1, sc b -'.cv.;j. . .. ? ..

cued without interfering with normal hoisting

operations.

A 20-in. gyratory crush .r will be set :ip

a little below the 500-ft. level, k t ■ ro will

be a 500-ton storage pockot uidcr it, with 10—ton

I'hcre will bo a small1 ing >cketi bel rw<

bln 1 hove t?.«o crasher to receive ore from. th GOO

ext< : ing ;o the 5OO-ft. and COO-ft. levels, -hero

also a waste-puss from tin 700-ft. level tois

the GOO, 500 and 400 ft. levels.

I'he 600-ft. level will be connected with the

sixth level in ilo.4 shaft, requiring about

... . ,

vl

i ■

th is level, when it becomes n< cossary, can uro-

-4 X), -50 ), . id -SOO.

ft. .'.cv 1, .. . it '..ill -o an or -
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■-,2 drift, •.hick should be .river. fra. so thft.

.n the enuth-r.-.-.st side or b.< 0 , -ftoafs.

: 500—ft. and 400-ft.

levels the ri.ii.n drifts she Id be driven s.hov;

..tore fall5,000 ft.

should bo a ti» nsfsr-x* ..iso connecting tho 400 /nd

500 ft. levels witl . '. .'n level. ..’his ■..'ill

make it possible to work 4 stoping u its sack on

1 ;vcls, r treating both aystl i '. '•'........ ' 5 :■... b o

the . , i leoefrom one point on each side o

will cough full production, iliilo '■ t

of the level <5 evel ■ ■ . -L ’

reduction can be start d uid >r . sined up to

f t jr '■ Is ' . ?tof Lio. shaft 3 ■ .tha can/dtp

lias boon put in couiission, a matter of .:ont2is e .ly,

and tho ore c n bo aocvrralr.t. for t? -it lr the

mill as soon as it is comnleto-i. .-s soon as the

main shaft is ecui \ od, drifting c n bo e-.-..- '-lof'

ru' s-.on .no' ?t-: r centeron on all th reo levels,

r.:isos for s topes cm be started, thr<;o on c ?eh. side

of the shaft on oacli Icvol, ■nd a nrodU'ti in of

U2,000 tc ’. < 1 ae qrai ckly reae

loss thc?.?c are u duo iolays in getting cq '.<. '.’t,

the . ino should be on full production in a lit- lo

s’.i.o,'.ld bo possible to ->ro-I■;.o years.over

due 6 1,0-.p tons before going on rochiction bus-

containing 20,000,0 '0 lb. of recovers.bio co; nor.is,

be

about L,000 di-. . th /'..L't on oao si< e re
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1.

$220,000.

Plats & pockets are estimated at

2.

3.

$50,000.Q $50.

4.

5.

6.

Plats will be cut on the -500, 
-1000 and -1100 ft. levels.

Estimate of Cost of Opening White Pine Mine 
(By Lucien Eaton)

large enough to accommodate two 8 ton 
and counterweight, is to be sunk to a 
at a point approximately 400 ft. ME of

The mine-buildings would be of fireproof construction 
and all under one roof, situated at the main shaft.

The cost is estimated as follows:

$110,000.

Mo. 4 shaft is to be unwatered and connected to the main 
shaft by drifting from its bottom level to meet the -600 
ft. level from the main shaft.

Unwatering & equipping Mo. 4 shaft is 
est imat e d at $60,000.

1000 ft.

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.

-600, -700, -800, -900,

Another air-shaft is to be raised to surface fraa a point 
near D.D.H. - 13 E 2. This can be put up in the ore, and 
can be used as a service shaft for this part of the mine. 
The logical connection for this shaft is on the 1000 ft. 
level.

A vertical shaft, 
skips, and a cage 
depth of 1100 ft. 
D.D.H. - 7 E 2.

1100 ft. & $200. -
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.

On Dec. 29, 1937 I presented a general estimate of the cost 
of opening the v.'hite Pine Mine. This was based on the following 
plan of development.

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

This is estimated at $16. a foot 
20,000 ft. © $16. = $320,000.

Adams Township, MI



k.

.^300,000.Total

7.

v150,000.

<500,000.Total

8.

9 .

10.

-2-

Water-supply for the mill is estimated at ..,100,000. 
If taken from Lake Superior it may cost more.

50,000. 
65,000. 
80,000. 
20,000 . 
15,000. 
30,000. 
15,000.
8,000. 

30,000. 
30,000.
2,000. 
5.000.

< 25,000.
25,000.

125,000.
60,000.
6,000.
6,000.

10,000.
10,000.
10,000.
8,000.
2,000.
2,000.

11,000.

Mechanical Equipment, both on surface and underground 
was estimated as follows:

a. Temporary equipment
b. Preparing site
c. Buildings
d. Head frame and crusher
e. Coal-dock and track
f. Waste-disposal
g. Timber treatment
h. Dry-fittings
i. Safety
j. Laboratory

Engineering
l. Office
m. Power-lines

a. 2 Electric hoists at main shaft 
with skips, cage, counterweight 
et o.

b. Air compressors with 6000 C fm. 
capacity

c. Pumps Sc pump-houses
d. Haulage
e. Timber handling
f. Surface transport
g. Shops
h. Ventilation
i. Air-pipes
j. Drills & drill steel
k. Loading equipment
l. Lighting
m. Tools

A town-site to accommodate key-men and part of the 
labor is planned to cost <^200,000. The rest of the 
labor can live in the older houses or be transported 
from Ontonagon.

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 & flotation machines.
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11.

»

Recapitulation

1.

*2,500,000.Total

figures.

625Total

2.
5.
4.
5.
6.
7.
8.
9.

10.
11.

Overhead during the construction period (5 yrs.) is 
estimated at *100,000.

4000 tons a day Q <-625. or 
1,250,000 tons annual production <3 v2.00.

4000 tons a day S
4000 tons a day C:
4000 tons a day c
4000 tons a day

Mine
Mill
Overhead
Town-site

*220,000. 
110,000.
60,000.
50,000.

320,000.
40,000. 

300,000. 
500,000. 
200,000. 
500,000. 
100,000. 
100,000.

Main shaft 
Flats & pockets 
No. 4 shaft 
Air-shaft 
Development 
Railroad 
Mine buildings 
Machinery &■- equipment
Town-site
Mill
Water supply 
Overhead

400.
150.
25.
50.

This estimate is tentative only, but is based on actual 
Empirically it is as follows:-
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The capital expense is roughly estimated as follows:

v200,000.Total

Cost of Production is estimated as follows:

<2.10

copper per ton, cost per lb. is

Total .08

This is based on 90^ recovery from 33 lb. ore.

Not e:

Total
Smelting

Total

-4-
■

1.
2.
3.
4.
5.

.07

.01

development, amounting to 60# a ton and 
possibly 400 ft. of drift per month.

Mining 
Milling 
Smelt ing 
Overhead

Mining 
Milling 
Railroad 
Overhead

Ho. 4 shaft 
Railroad 
Buildings 
Equipment 
Overhead

v1.20 
.40 
.30 
.20

$ 60,000.
30,000.
20,000.
80,000.
10,000.

At 30 lb.
Plus depreciation & depletion

$1.50
.50
.50
.20

<2.70
,30

<3.00 100 per lb.

If development is done through No. 4 shaft, costs will be 
about as follows:

The following was not given to the directors:
If the ore is shipped to Freda for treatment add 
20 per lb.
If ore is mined through ho. 4 shaft add another
10 per lb.

If copper sells at 120 there will be 20 a lb. available for 
<180. to <240. per day,

Partial Development along the lines laid down but done through 
No. 4 shaft might profitably be done to save capital outlay, if the 
price of copper is 120 a lb. or higher.

No. 4 shaft should be unwatered and equipped with second-hand 
machinery. The railroad would be relaid to Ontonagon, and all ore 
produced would be shipped to the mill at Freda at a cost of 500 
per ton. The ore would be crushed to 3/4 in. by crusher and rolls 
at the mine. By opening a 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 shaft, depending on the price of copper.

Adams Township, MI



9

September 11, 1937

Dear Bun:

I expect to be with you again in about two
weeks.

Co ppe p Ra n g e Co mpa n y

89 Br o ad St r eet -

Bo s t o n

Mr. Bernard Lianderfield 
The Copper Range Company 
Paines dale, Michigan

I enclose a short account of what I saw at 
the Sudbury Nines and a list of suggestions of pos-
sible adaptations of their practice to our conditions.

Sincerely, 
/?

LE/J 
Enc.

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 already written 
down what you saw, won't you jot down a memorandum of 
it, before you road my account, and then compare the 
two ?
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c: uto-llnln o nay a uco:?ul at lo o.

C.

C. --ijoin drill-atod st.-ci lit oner 2 c superior to ou:’s.

0.
■

10.

In .

optcr.bor u, 1037

irrami

.ho nAnin eyeton at road :.r.y well bo suited to 
our conations c.t loco.

.ho o’uto-clo. v?3 uro c7capon then f. .oca at 
Chonplon and c-. n o adaptod to our conltlojio.

who bonus oyoton or shift-' oscos cosovvoo c'.uiy 
and trial.

’"he sllp-lc din, systvCi nay o adapted to loanin': 
skips at the 46 on It lov~l _t Ghanplan and at 
hito '. ino •

C
o

p
Y

3. £

•non tho thln-;o thsi no sow that nay 7 o uso- 
j7 tentatively list the followlnji-

:. ■ an:>o::.?.n._ drill-stool with hot nillovo ohoiild bo 
tpf.cCs cmio ■ c- ■<<,’. e jo o c oh'c / ...

Ji

Tbolr aysten of oottlic in couto i :n nablni tlrx;
sol-Gduloo on now const .-motion io veil worth c opt-

■A6C C
U . aton

■-xip locanotivoc ohcrald a ci with ocel-
li Jitc, arxl c c g ’o  and loccraotlvoc vith autaxMc
couplers, end \.o sbjould ‘c .vo tall-li : tc on trc ’no.
c l::-vo already adch;cc x; i./lcc oc- a?./nnl'll” .

7.

a  oncloso a w ort report of vh; t v.o saw at tl o 
nines in 'lie ■ .-.xTcuny ictrict, v/.on ancorfiolc., " odol.or an.' 
a  visited tbo jntcrruitlonal o., a raant’i a/,o.

l.ul to no,

'1’. •. • iaino,

r. oy use an onti sly Ince .anient ayotca o_’ st nnl- 
linj, Trf-on eullinc for skip ar oaro, instead of 
us in tr.o hoisting si: ns.Is, as wo do at djcmpian.
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Oho rood 'ino of tie 7ixt:.rnational iilclrol o., Sa
at rood about 4 oiloo north of Sudbury, Ontario. Tliopo

io c. small bound to near tie nine, but noot of the employees

11 vo in Copper llff or Oudbury, and go to iie nine by a- to-

nobllo.

and oceurc in tie norite in conjugation

Chore 1c a oc-\r~.Z' ob.ccr-cones and pooaibly drag-fOldfl.

large orc-body; but tie ground uixlor the os: an ?nc never

boon onplorod in depth far its ubelo length, end it vao not

until i-.ftcr tie -'Car that tbo rich orc-bodlea at i.rood core

At this tirjo it use thou .'it iiet be Croi tondlsccvorod.

I'lno van nearly flnlckod, and an intonaivo search for o. mine

to toko ito place vac undertalon.

□io orc tii t io bo-ing mined at rood io a pyrrhotite

containing nicixol and chalcopyrite contalninj coi or t tit’i a
.:<y^z\ to about 2000 ft.silver and plnttnun.

ia ea vrlClo ac 000 ft.

It io tlilocontuindn,

oro tlmt io being ninod.

to 200 ft. vrldo.

• >’■ bZ2 nickel and $4 a ton for prooiouo metals.

io Zntounatlonal lilcnol Cpntxsny of Canada, 
yno; d  r’liiu

At protent pnicoo of copper and nickel, tie 

ore ia uorth at the nine about 10 a tai lor coper, 10 a

dolovr 2000 ft. rxuoive aulp’ddos arc 

about SJ conger and nickel.

ike ore dips about 70J, and io 100

cun that ontonds for ocao t’.*?co rnd a ^nlf miles, and ao 

oaply no 1012 diccic2x'-J‘plliin.c 2jx.'ilc;..:,od tie pvcccnco of a

oolo ;ically tie orc-body io on tie ooatl-orn pin of 

tie 0Sudb. py ?aolnn,

found,

littlo ; -Old, 

depth Che ere ia rather oillcouuo and loa>graco but in pise co
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{Continued)L'rood Cino
the L’rood la opened, by two liolctinc o 't - tc and two vont'l-

no. 3'.'ho two hoistinc-o’® to aro 3 and C.ation shafts.

shaft I'aratrly bclanycd. to tlx old Intern tional ickol o. and
o. 4 si aft to the fond Hiolsol o. After t2ie co. ooli tion of

those tv/o corrjuiilos the nine xx opened t'meufh the co two s' r tc,

leaving a 1 .sy,o pillar 1000 ft* or novo Ion;’ between ti e wortiln

2hio pillar i..io cut >7 only a fox dridto, nd ti-o orc«body neap

each o aft rr.o ’ovolopod to ouch an oartent that the oiiyootod rc-

quirasonto of c*o could bo produced at oiti.or cla.'.t, in case the

other a aft vus closed by fire* 21® Ciovund lox* one l£.c incruuo-

xx.t nov not only u.o both njinco bo inc worir-

hoth ci:;.'., tc are vertical and t-:c a lav'jO c osc»occtlon»

Jach Jins two ehipo and tv.® cocoa, a lad orvxy and a pipowny* the

6 shaft

2 - ■Zho dailyd shaft has a capacity oi‘ 270 tone per h-xu?*
i-o oro-Zioist at Ho. 3

a

In each etiaft the ore is sent Cow t;..raa;;h orc-pa.sea io a

atoru o pocket above a lap.co 3av«c.iuc'.-.cr, tvorc it io crushed to

. too tho c uobor tho arc alls to a store, c

pool®to, ti e oro elides dovn an inclined elute, in <iloh there

io a vertical undercut; inc ;eto, which io pulled up hrrou b tie

9

od so ranch, Iiowovor,
od to c. ;z city, but die Internodiatc pillar io also bcinc stoped.

output of tl® nine 11,OCO tone per cay.

oh?.ft Z®s two 12*ft. cylindrical drums, driven at <0 r.p. • by

3200 ?'-• • GOO V»b.-.;> Ota? vlth .and Lonnard. ocutrol*

end no#

lees t -an G in*

pocket at tho slxc.t, froci nliicli it io ixuwn into ixucvrin : yochoto, 

each of which holdo exactly a ckipful. Zn psso5_x. to t. o '..•.ccsvx*-

al'ipa at Ito» 3 eiiu t carry 11*2 tone each and ttxco at tie*

ctii-y O.C toxe» ' be 3 s ' sac • j . _ .c ,: •'. ' .'
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:;,rood "ino. (Continuedj

orc-otroara by c Io t g o  alz?-cylfLn.ov, out tine off orxiotly the right

i mount to fill t: o cl:ip.

T:c rooD-cnd.-pillcr system of ninlxig io need with or. ovo ooto

one fin. flo t o-c .‘o trenov roo 'x> f o s tri to end r.ro G seto

Pilla:.*© arc 3 ooto vzico.v/ido. .ho lovol in' envoi io 200 ft.

Fomorly tho roars v. vo silled ait 30 ft. a ovo the lovol, ut are

now aS lied out only 7 foot up, a t: o to of tho naln-lov 1 rift

cots, onf arc c riot up to t o floor of tiro level a avc, dhero t o

drir/t-tlmbora arc cavy’it up on sills which vest on tin fill in t’.io

■LIilo loaves o;.-o only one oot high to bo mined an the mlna’: y ,0 a

level.

f'ho min laulajfO drifts eno lento c- out Of n 10* in cz’occ-9

section, and r.ro riven well in the fooMrlh neo then crooo-

o the ton.iny-mll at intervalecute arc driven through Uio one

of a out 200 ft. non tncao cross-cuts .’rtfto eno turned off in

ti'.o o'.-o nocr t?.o foot-mil end. et •y— ;t. intewef a to\ .. -'a tto

ovoe

rainy fill.

two cliitoa bolnc opposite ouch o<unv at oacii station. xjy arc
hnftb

Those clTutoo lr.vofine C.tvt io oto’z.cd by an overcut inj ate.

to a lar^0 Q-itent taken the placo of the ©la’ ovate undoreutt‘nj

It le a ;ooc c'oaim, caoy one cheap ioya coo foraorly used.

Li'.o elutee arebuild and cooy to opciata, but ver '••.os two non.

offoot

HI

oponin-. cloood ;?y a vertical avorcuttiny ato. 

od to fill the oldp io G to 10 cocondfl.

operated :roc pony-soto oponod in tlio baok c£ tlio 'rift.

clviCo io oloeod by a stop-log Ixtny in loopo of el ain, and f'.c

71 a poolzct io Ciefte ,of. thrcR.'. ii an

Tlio tine voc’clr- »

for ono cot and tl on carried v.p vertically ti-rough. the fill.

iw in t?-o nuEbor of erifta deyenuin; on t ie v.ddt of the

Tlio It .iy  Irvj.-urll frift Is mod for ventila. 2c-' ^irsC 'ar iron- 
the fy octior crl to cl uses aro built at 2:-ft. Intervale,
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rood ’ino# (continued)

t a t". o topo io wxrlsod out.

At ouch fl-j r in e

room Cow inclined oil; .00 ■ .uilt In the four octo on t.o four

oitloo of each cAuto, 1 .1 t coo ■ ?o raovod up ach tino the : loop 'o

worlnd out fillo d# The c io a rimly o heavy rails with Il-

in U3I0 .7 there io only one cot bo-

t-..oon slides, and over 5', of t: 0 oro is run directly Into the

cute without obovolin ;• hert emits 0 ere lined with <-ixu jack-

plno plnnl:. but It twlctod too badly# I>. oooAt

Those ere

between tho cuts, the re.ln bain-;;. horlsonw.1 anc' tl:o an: otickinj

?.o blocks :;o put

chutes lined •■.1th blochs -wo ,ocn c: ?*.ad uptl htl? in pluCO.

COO ft. wit:-cat any repairs, an: tb'a 1c Amos:,!' io '.‘.th my other

11:'in-- t-mt r.tas ocn -riod*
In tlx> lower .Hint of :J'o ro -.r; the tlnb 2 la x-l;-.' Jc.cl:-

hoto oro 7 ft#

In tbo up.^r part of t o roca, w on

0

In the 3-aot romp a favorite notliod of tlnt rln io to ut

In tbo otopco CJjo  tf^aton arc on 22- 

ft# oontcro (< octo) ouch •.^■7, co t.xit tm:.-o e-.o cl,.aye two roue 
of chutoa for a roon ai3d a pill, r (C coto)#

prcctlco la to lino tho liiJLi cliutcs vdth wood blocko.

Ct! :i 10” in c.ojo-eoction r.-ki 13a Ion, aiid •.<■ /.-.clod in t:7. 1 tly

i

■

0

amunl conovj-vtlon of tlii'cp io over 50,000,: « ft., :
rntoly 15 be. it., pop ton#

cut flvo lnc‘300 boyond the line of1 the t bare.
in try, and swell w: on ul c.; bcco :o nciot, 00 t2 t tloy ur<j old

pino flattonod on two dues to co C in# chic

oontor to oer. cr, and t.-o 5*GB coot r o coutcr ■.oi’.'cental-

51:3 plnnlr was tpioc.,

■

ly* La.:; inc 2*ln» pir o*
tix> yrousuro inc.osceo, 0-1a . <...<. oven 10-in# I?.: . - *.o usod#

up a vortical row of DQuero cots on tho cont r-lino of the

and to UCO lone Cix*to to reach fron these sets to the posts on

h'iyh,

in# opcninA 't ,ac oil o.
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l-’pood Pino. {Continued)
tllC cldo of thO POOD, ’Cfl/OPO t?;O gOb-'uUll Id  built. . on t.: o rooci

’uic been filled up to tiicso Ian;
9

tio: occ t o orc-.ody) without any tin.;;/? In it t! . t nf’ht carry

flro aovoes to the cd Joining t±ijur« A gob-vull of 2-in. codar

plnnlr io spiked to tlxi insIdo o- tho loot row of loco on each sic©

of each roon, bofoio the fill io run in.

! lining is car .‘led on on two floors, a drilling floor above
kitting d arte at the lianglng-tnll.and a ruoking floor below.

f'-o full oldtti of tho

holes being drilled approortmtoly C.ori-

sontully, and the oro ‘alls to t:.o ouckin.-floor tolow, whore over

OTO Died/:-half of it la run into tko chutes vltliout sl-.ovelin..*
There is one sucker for each, nlncr, and each raids-Ing io required.

er puts 50 to 70 tons of or© per shift into tho chuto.
Shore is a stopo-boss for every t«.o roocxu, and tixs work is so

orran; -od that in one ro xs rx>n are ruokiac and ninin; on tiio -xmln;

and in t. c otkor rootsdilft and tinker in

tlrabarin:■ la dono on the norning shift axid Djucking and nlnlnc on
Tho "gravo-yard1* a ift is devoted to c: .o lAndl-tho afternoon ahiCt.

Production is 10 to 12 tons porIng of ttnbor and otlmr ow plioa.

nan <'or ov.ry ?nn in tlx» otope including tho tlrikcxwn and tho “boss.
Che lion aro aidbut not including tZio ::on uho dolivor supplies.

boa:;.

t':o iuco is carried ac-oea to tho foot-wall.
J 

roars is shot derm at once,

V agoo average no o tlMm ^0 a day.
o D.ino io begin Ing to take a littlo vol Jit an th© loser

irte, they aro romoved, and thevo

is thus o. ccvrjloto wall of fill for tio length of tho rote (i.e.

on the aftamojn clii.t,

a bonus over and a’ ovo tho day-rato for production beyond the 

standard, and all tho non in tho stope oharo In it, including the

. .....  .. ...._. . :. .... . ~

■ 1

, and
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P. G

L'rood 71is». (C.-ntinuod)

ntainy levels, but thoro baa lh.cn little ..round ramat, bo-

pro of t:» pillars o~c

■under a ood deal of prcscuro, tut tbt® io "olloved no coon aa t? o

ore undo? the bfLnyiz\y-wall in rasoved. on g o t © jlaceo c.'mtco on;.

rsen-mys ravo been loft o jk ju  on the aldo of the flllod ro?xi, and

the so can ; g - two'. in nlnln bat ti:o poofororxia at

present secns to bo .'or the Ion*- Art notho of ttobortn;; in t-ho

end that m!«>n it access .:.y to carry c'-utoo and a laddor—

rend up in to pillar. ff tl.se pillar io not meh broken

be pos. i'blo t urea soto wide, its full width, but acre

often It io rdlnod one or two co. a wico, oiny up, t:.-a bale neo o-

in. t aken uniorliani’. frora t o top down. Pixxlw t ? on in pillar-ciin-

ing Is only 10 loco tl an An tho otoix^o.

cavrtlon alAjays ctarta at tj o ?any*n.•v;all and uo£<:a towirda c/.o

foot.

Zfrlllinr Ao done with 3»lxu dr' terr’ ryxmtGd on 5-in. calx* na

.ho ctccl ie 1-ln* caerf ;z? oetz; pn, Police, v ' d:autwith emo*

5 ft n Z r . 
4

doublec .ar.„cs of ■and 9 ft.

?.o o:?o lo not hard to

■ at or

cv.ro Ac populated by ”ord roduciny valvoo.

Thoro Ac one Clll-ralco . or c g c ? no e><:a.’.-.Ilian. It Ac put

baste frees CovolOTTjont is need r-o fill but -..pot

up to connect with the henc.lnc-v.all drift on tip level above, awl 

fill duaapod into it on tlpt level by cars, ^ilch haul it •.rcti the

drill, and

or tip drills ic o z pu Jxt free curfuce, end u» '.raa-

i’OZ’C,

min fill-pace.

cmiso all oxxmineo are tborcra 1'ly f illed.

1UCQ, ard ic ?:pc c  up in otafcdupd lon.ytrc o.? 3 ft

« MW'. l/lOin. cioiwco of ycuyc. d'C bits ;w p 

taper croas-cita with 90° cuctfr.; od os.

to 'Pine-

9 it noy

tz o pillar,

four* o five foot of. ole ic drilled :/ eec’.;. bit.
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Frood blno. (Continued)

It

in hauled to the 1‘rood ino in railroad care and 1c durspod dan

the nain flll«j»oo*

- amorly fill containing a ex all per cent of sulphide ore

and thoro vao a little contamination when plllaro v.oro rdnod

alongside) filled room* It Ixi‘.1 t!» dicadventa o, however, of

oauoinG nn uncaeifortablo amount of heat in the rooms, and there was

bar- of boom". Tho njanc; orient its now Crying to find a proper nix-

taro of clay and rock that will not flow or run* About 40 tone of

Fill Io distributed in the otopoo in

to those ucod at Unltod Verde* Those core arc on tie broaklnc

usually lose than CO ft*

IH

v.uo preferred, bocauoo the sulphide oxidicod and coronted the rock 

tocoihor, co that it ctood uoll over abort ooana, wlan unoa bort-

floor,

■■■■■■■■■■

If scrappera wore used, noro

I -than half of tho char tea could bo eliminated, but thio mi ht not

floor, the _aco of the fill boiny

Iropt ao clone h e io convenient to the muckinj face, a dir ance

ed.

and durap onto the nuckinf:

fill io needed per ICO tone of ore atopod*

•L«ton scoop-ocira alsllar

Ilo ac apora arc need for taiokinc <*' distributinc fill, ono of 
tho ran sone ci von oin.-, that no electric power la allowd in tho 

otopos on account of dan-er of firo*

some dan;;or of firo* Utaan t5ao b Is b bo xm hs take a little wci .ht, 

it wee found that tho ccrontod fill ci-ushod badly and ran "lllso a

mtorial oln. to tho mill far concentration*

of it ccmoa i’roa the Creighton :‘ino, ^.‘.oro it io drawn Cron tho 
old lory-holo working or from cavod ebrinka^e otopoo. It la 

c usiiod to 2-J' in*, and oor.iotlnoo to 1.,; tn.,and 1g acroonod, t?x© 

minus 3/4 in*,

Adams Township, MI



P. 8

Frood "Ina* (Continued)

bo meh of a oavlrc, because ropairo would bo inc eased proportional-
;

Vr-
Poth oro and fill are hauled on the rein levels in C-ton Orenby

carsj, ociuipyxjd witli automatic couplers, runuln; on 30-in, gcvr.o

Tho cere uro handled in the oro«4>ody by otorago-battory loco-track.

reotivoe, which make up trains on the oidln.-’a. Those trains are than

hauled to the ehaft by trolloy*locoaotivcs. ho rccoon given Cor

tho mall cars is that the length of the car baa to bo an even frac-

tion of the die banco botwen chutes, so that core can bo loaded nt

too chute3 at tho camo tins. Larger curs and larger chutoa would

pro-akly give &10 carlo capacity with Locomotives lie.VOcwor rion.

huad-11 hts, and trains have atorre battery tall-li hta, and owlt

mon i^avo whistles for signalling.

Production ■..••t pro cont Is 11,000 tons of ore per day, up; voidL-

mtoly 3,60(3,080 tons a year, and the nunbvr of nun employed is

approrinetoly 4 tone.

when pro.h.ction vas 3,COO tons
pop day.

and s)2<50 per ton.

Ventilation in the nine la artificial. Thoro arc two vontll-
ation shafts, which are lined alth cono.oto and steel. rictlon
,ln tlio Shafto hao boon :.'od-:ced to a sjlnlnxn. Thor© is a «X-,COO

<c.f,n« an at

an__________
j

.

2,740,

Cost of production woe riven ac ...2,10, but this probably 

does not include overhead. Actual co t is probably between ,2.26

each shaft on surface, and air is token orr nt each 

Uevol tbj*ouch fire-proof doors, the openin ; o£' w ich io rojulated 

Ito control the ’’split* of the air-current. Other special regb-

oo that production per man per .’.ay ic 
©lie is the aarx? figure obtained,

intinQ doors are used on the level to control tho do® of air to
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■rood "Ino. (Goatinnod)

different parts of tI-» level* . Ventilation is ood throe hout tho

Eilnof and there la almost no trouble free ailicoelo* 7ut this 13

partly duo to tiro cboonco of free niliea in tho rocks.

is allowed In tho utopee* On th©

inspectors visit all tho otoyoG on

each level ie a Ir-rgo room cox-1- c.' with fire-proof, air-ti.ht loore,

oloctric liphtc and air an mtor supply, into vtiich tho ran can ro-

Theco rooms are nom.illy used as lunch rasas.tiro In caco of fire.

£hox»o ar© nine fivo-mon rescue c owe at rood, five at Croljht n and

all of whom arc available in case of biro at any

one of tho rlnoa.
Shlft-boooeo rocoivo a cash home monthly for excellence, based

jencral appocronoe of their territory, bQp on their safety26h on tho

Ihe. different levolo and departments

accidents, boin ; shown by horses.

of iiaterost in this race.

Drill-stool io taken oat of tho nine on special supply cars

The

one boat.

Shore are 1G an beating and a rpen-Chc hot millers were used.

line, using 4 sharpeners and 2 double hoc millo«3# and 4 r.en temperin'

rffl

with articulated trucks, and joco directly to tbo drill shop.

stool la boated, then punched, then upeot in a slmrpcnor, then

finlebod both an to cuCtlnf-cd c and yaucP oa a bot niller, all in

An Ino.eaao of 21£ in penetration has bean obtained since

0

1

record, and 26;S on production.
arc running a orby in safety v-ork, tlioir ratine, based on lost titre

Tbs men are shcwlnc a groat deal

arc allowed, and no electricity, except from otornce-battcry otp-.ip- 
tt;ravoynrdB shift specialaont,

throe st Lovacls,

tire look-cut for fire, and on

A /great deal of attention ic paid to the safety of eaployooo, 
anti spacial attention is peid to flro-wrovcntian. ho open lijhto
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H-’roou r.!lnoe (Continued)
land 1 otruldtitonlns# 0 non (Hatributinc, uthorinc aortirv;, and
•tlio:?o are d rxm on tro forcoe, ljut thooe arc neatly on otlx>r nine

lie ob.op sharpens G,OCO to 5fC00 otoola per day, aCout 2 ionot o o f I:*

The coot of ohwppo' line and diat^llAitlne la rivenlof o'?c T)e-r bit#
t£iO O«Cc'*

■< 

0
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G^olhton 'lino (Continued)

The slripc arc x ic jO ofIt lino tv.o 10-bon skips end two larjo - ajos.
nicl:ol-otool, -.zcldod, end uro oval in c oss-ccctloci. Only one hoist

.rune in tui^Gea, driven ’07 throeIt 1ms two sin lo conical

Interlocking bob'rinshono pinions and two • notors i;.’i ard .’.ooasrd
■".•he motor-;osm..ator sot bm no fly-viiocl, end lo driven 'con\ rol.

a cyncbronouo motor sot bot\.oen two • • notare. •2!io A. C. power lo

3—phase 2C cyelos.

Production throw7*1 Ho. 1 o’ladt ,1c G,000 tons a any, but half of

tills ic loon notorial diem free the caved v round o:.’ tho old open pit

In sum or and from caved shrinks.o stopes nearby in winter. It is put

whoro it is crushod.

and tho balenoo, about 2700 tons, la sent to the -rood fino to be used

i'.C fill.

Of tho 3,CCO tons of oro also hoisted about 300 tons o .ay c z:co

icro not all dra/.n.

■Bfl

Imo J>oon oroetod.

by tho ^llls Chalmers Co.’s Canadian subsidiary ins Coad of bybui^b

nordbo?r>

tliroucih crlcslioc, and mils tteou-t a vxmto-txioo to Ujo  24 level, 

Xt ia crushed a aln on surface and is screened,

and tho 3/4-in. rxvbor’al io sent to tho nill 30C to 3X0 tons .h.y.

id  topos and OGuare-sot roans. 3ho sbrinkaco stopos ai*o f inislmc, but 
The now 0 topos are o<juaro-cot. The oro q q  tlis 

□.over levels vz ll bo mined by squaro»oct noons and pillars onactly 

ms it Is dono ut tho rood ‘ ins.

. 'ron D<jaaro»ao':tinc on sub-levels alon tho foot-wull uixh..- old ohrinl:- 
njo-oCopes, riioro considerable oro was loft behlrrn. Oro is also run 

froci old caved stopes on tho upper levels tixw._h snail abates put v.p 

thrafctji tho foot-uullj but tho principal ccvrco of oro is slu?lnlaaro

It io similar io tho deems take hoist, but was
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Croiy/iton fine ( ontlnnod).

On tho 42 level In
0driven through tho a?u, and o. foot—:/.'Ll and g  bon-\i-t.3*cnll drift

pillars botwon, ; co boinc oxjonod ono cot hi^h 7 ft. above t’ o

floor of tho .To vol. "'.ho round otandn veil, and tinker is not -jut

until once vr.t ’ vu has '.-on nearly ccnplotcd.1

pin couplerc.

rail. cui'vvont io not t-s ole :,or to as at brood, and e.:w..'v tly tl

dancer of firo Sc not conclfrod to bo ac jroat.

doptti of 3800 ft
'Ziroo Hiners end a

Orlllirc io

nuckinGs u d Iijg  a snail inlay loader, on tljo revoyard arlft* .ro-

■ X’oso 1g 220 to 840 ft. per nonth.

Other

fho q c u  50

bain/: .'-riven in rather tirf.it herd ...round*

helper drill 0. round of 34 holos In 0 hours with 3 :/cc’drre, c:d

pull 10 to 10 ft. per round, twin; a burn-out cut.

done cxi tho ’xrnlft • shift, blastinc on tl» -. h'tcrnoan ci.i'L

. ator fee* the drills is eent dom fvon ourfooe, and tho pros- 

auro io controlled by 2 ord roOucinc vt-lvoc placed at 4CO»ft. vorti-

cal intervals, divine; preasuro onovvji for 200--t. '_aioee. 

valvoo reduce tin prosouro on tho level far .riftin,;.

:.rlll-stcol is l.li:. quarter octa on hallow, cut in 3, , 

7 and 0 ft. loncths for stoping and lon_>.r far Jrdfta.

On the 62 level, vi'.Sch is tho hotter, level at present, at a 

a Ion croas-cut O’ 2 0* in cvo..o-ocction io

________
I

Mvo boon driven in Lbo ovo 44 foot opart, chutes c- :j Ijcin; belli, 

end no ao 6 nets vide, oatevdin; Tren fo>t to lxsv;lnc, -cdth 3-sot

The ore la hauled by s ova. o-' ■tc-?y locanoL-ivos "n 2- 'cn

roclx-r-A^np cars and 2-1-ton -.uxsby cars crcip..ad -..itii llnl:-cnl- 

nio track io 24-ln. car o, acd is laid ulth 46-11.

o. 118 ovc-body 0root: -cuts Iiovo boon
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Stool io olic rponod in tlx? rxno or at rood*

a 40 x 60 Jaw cruokor, la oirr oravu o4 end lined vdth otocl and

'..'■'j o  loading otatlan will bo L<0 f • lo~or at n depth
and rill bo oinllar to t??nt at : rood*

concnoto*

Of 4000 dt,

Crod.' nton ".ino (Continued)

ctxm::o io 1/IC in*
Cti C’’O 50 level a lar o O’?? '0' er.s V-oro tz •?. will - o
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at Tovcck.

It con Qins about 2d niokol c..rl Iocs t’ : n ISfolding and Dl.oarln >

cop; or, !• &• it io a onel orc-body.

hand.

'/?ho orc- 'ody io normally 100 to 200 ft. wic.o, but on one aldobody.

of the ah. ft it vde'-one oat to uo-.o tiien COO ft. Thio O'_*o inc been

nlncd b;; abrinka o otopcc emu pillr as, and v.; on those pillcxo arc
tho curfaco is bound to cove, and ; ill probably vrcck tin

ocorsingly plans ixvo

Thio will bo a vortical ahaft like ! o. 3back in tbo foot-. all.

■w?.o o<“ 480 tons per hoar.

s^o provision ?.uo apparently boon rndc a ainst £locd*^tors ont^rliic
■ftf.o ccvofl round.

Production io now 1C00 to COCO tons per c. y, but t .13 will io

rX:o old choft is an inc lino , and is both inadoc-ato in c opa-
city end in dui ;cr of collupso, because it is too near t o oro-

xliio property wo fomorly
cr’-tiod by tl» :'onc. f-ickol Co., and tie ocuipoont is 1 r^oly occood-

^jr ic Ii inc o q  o<?, when tho nov? shaft ;jooo into operation.
The non construction has boon tlioroujhJy pltuui-d out, and baa 

^7°on octlEutod in detail, and is oclcdulod both os to tins and sonsy.

yftprwontly u tboroucli chocl: is cnlntainod on all oonstr ction of t0 
"ind.

. ’ * i * - --------

Shaft of tho roefl ino, onfl will bavo very lap. o etc.-city, up-

2ho Tovack ino ic on the iiorth rln of the Sudtxa’y coin
il'.o ore occurs in the norlto in connootlon with local

roriovocl,
er. ;"no'-.v/.ro eel . of ilc s'i t-«
boon rx'< o to/ conoUnction hoc boon stax'tcd oa a row ololt f rtlcr

Tlx? onibaooro uro alien. Inj an an^lo of brook for tbo rook over 
tho oro—befly of 45° one or t’-io sand 35-. //'.io is ceiacvt;/i.o.
♦Tbo ore oceuro io c little valley, t-roujx vtiich a etroan flows, cad
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