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CWRERSEIP

The Minas de Matalambre, S.A., is a Cuban

corporatlon operating a copmner-silver mine in the.

)

nce of Pinar del Rio, Zuba. Intil the spring

"N
@]

Prov

Py

o

stock wa

2

of 19232 th Leld entirely in the family of

o

[

Manuel Lucianc Piaz, & civil enginser of kFavana who
financed the vros-
pecting and devel-
opement of the mine.
At that time the
corporation had fallen
into financial dif-
ficulties through tLe
fall in the price of
conper ani the con-—
tinued high ccst of
rroduction. As

a solution of the
difficulty, thirty
ner cent of the stock
and the active man—
agement were offered

to the American Metals

Co. Ltd., of New York,

whose subsidiary come



rany, the United States Metals Refining Co., had

been buying ths ore since trhe inception of »roduc-

After an exlraustive examination by E. L. Rrown,

of Denver, consulting engineer for the American Metals

a)

So., the offer was accepted on condition that they

Looking EasT FRom ThE American CLos

On Yhe lLett is the Coban Club and Ruisenror Hil\

On ¥he Right 15 the Trort, End of Matahawbre Yl
and the edge of the North Glory Hole for Fil,

also receive an option on an additional trLirty per

cent of the stock. TLisg option was soon exercised.
A new operating staff soon replaced the old, metlLods
of mining and concentrating were modified, a Leschen~

type single~track aerial tramway replaced a Lawson-
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type double-track tramway, the power rlant was changed
from a battery of korizohtal De La Tergne internal
combustion engines to two G. E. steam turbines, and
shiirping facilities were improved. Now the minéﬁis

showing a good prcfit at the vresent lew price lewsl.
LOCATION

The mine is near the north coast of the island,
avout ninety miles west of Havana and six miles by
airline from the sub-port of Santa Lucia. See map
of Cuba, nage 3.

Tr.e town of Mataham-
bre is adjacent to the
mine and is entirely the

thie property of the com—

rany except some few of

Docks AT SamTa Locia the store buildings,

which, howsver, are uider
the control of the companvy as trhey are on company
nroperty.

About 800 men find employment with the company

at Matahambre, in the mine shops, concentrator, stc.
These for the basis for a town cof three or four thousand
inhabitants. TL.e men pay from one to five dollars a

month rent for rooms or houses, the average being

about two dollars. Good filtered and chlorinated



water is piped to all rarts of tke town or camp to

central rydrants. Tre streets are lighted with

Rio Pewva BiLawnca

Soorce of Water SUPP\\’ Yor
Carmp anad DMill

electric lights.
Trere is no sewage
system, out a san-
itary gang emnties
refuse cansg and
Kzeps the streets
cleaned. There
are no churches.
Th.e company main—
tains a hLospital,
a Juban doctor,
and several male
nurses. Tre
company also main-—
tains two schools.
At the camp is a
rost of the rural
guards, and neace
is very ably main-

tained. Telegraph

and postal service go together in Juba and is fairly

efficient, esnecially the telegraph. Mail comes



in onzce a day usually, by mule back over the mountains.

LARCR

Labor, including the contractors, are all called
"natives", i.e., nativss of scme cther country than
trhe Tnited States. Thile the Spanish-speaking lab-
crers (mostly Spaniards and Cubans) nredominate, yvet
practically every Furopean and Asiatic nation is re-
rresented on the mins roster. Thig i1s because there
is no limitation on immigration into Cuba, and until
a few months ago, no limitation on immigraticn of
Cuban "citizens" into the United States. YNow, however,
the American Tuling is that place of birth counts
irstead of formal citizenship. Thus there are many
laborers in Juba now wko went there from other coun-
tries planning to remain one year, trhen go into the
United S8tates as a citizen of CZuba. This is a "hard-
ship" on thosevseeking'to evade the U. 8. immigration
laws, but makes labor in Cuba fairly plentiful for:
| the sugar centralé'and the mine. The efficiency
of the average ZJuban laborer is only about half that
of American, but as his may is only half as much, the
mining costs anvroximate those in the United States
under similiar conditions. Fe éats no breakfast,
having only a cup of coffee. For lunch, if he is
lucky, he has a loaf of bread and a piece of sausage

eaten underground. Tren for dinner he tas a fairly



rhearty meal of rice, bread and coffee, and occasionally

some dried meat from the Argentime.

SANTA LUCIA

An old water—bound macadam road ten miles long
connects the camp with Santa Lucia. This town is not
owned by the company, and living conditions for the
natives are much lower than at Matahambre. It con-
taing the power plant, concentrate and shipping ore
bins, and the docks.

Santa Lucia has not, in tre strict sense of the
word, a harbor. That part of the coast of Cuba is
covered with mahgrove
swamps, and‘has a para-
1lel line of reefs five
or six miles off shore.

That makes Santa Lucla

is the fact that there

ViIEw ofF Santa Locta is a low place in this
Tus and emgply Lish’ters in Fore reef which permi‘bs an
ore boat to come in and load about two-thirds of its

carge before going outside to take on the balance.
DISCOVERY

The out crop was discovered in 1913 by a native

while out hunting. The native took refuge under &



ledge on Matakharbre Fill during a rainstorm, and noticed
some rretty gresen and blue colcred rccks which had just
been exvcsed by the rain. e tock several visces to
a druggist, Alfredo Porta, in the city of Pinar del Rio,

canital of the vrovincs. Sr. Porta analysed the rocks

MaNAaGER'S ResipeErce

NMorth FPart of MaYahambre Hill in Background
and found trem to contain corver. Reing unable
financially or politically to follow up the "find", ke
informed Sr. Diaz of Eavana, wrc trereupon becare

interested.

GCENERAL GECLOCY

The general geoltogy of Juba has never been worked

out satisfactorily. Tre reason for this is partly



political and partly'natural. Along tre north coast of
the province of Pinar Jel Rio there runs & mountain chain
called the Organ Mountains, the highest peaks of which
do mot reach an elevation of 3000 feet about the sea.

The general strike of the bedding and ridges is about at
righkt angles to tte long axis of tre range. The ridges
in tre vicirnity of ¥atahambre are not dus to the regional
folding but to hard beds of sandstcne or quartzite. The
strike of the beds is at about 45 degrees N.E. and S.VW.
and, at Matarambre, dir +o the nortlwest at about 60
degrees. Tr.e predominating rock is a shale with
cccasional beds of sandstons. Underlying most of the

region but cropring irn tre center are massive beds of

ViRaLes VALLEY, SHowine LiMESTONE "Susarlears

éa viles East of Matahawmbre



limestone. No fossils hiave been found in thig limestone
but they have been assigned to the Tertiary. So far asg

known there are no igneous rocks, nor evidence of igneous

activitv outside of numerocus quartz and sulphide stringers

in the skales throughout -the district. The predominas~
timg sulplkide is pyrite carrying traces of eitlrer gold,
silver or copper, but seldom both. Occasionally there
rTas been found Concentrations of chalconyrite in the
pyrite, but only at one place, Matatambre, has there
been found a concentration of chalcopyrite free from
pyrits.

GECLOGY AT THE MINE

Tre Matahambre devwosit is located on the west slope
of Matalambre Hill, a ridge running parallel to the strike
of the beds. Tre 1ill is caused by a bed of partly sili-
cified sandstone, and Las a more or less sharp drop te
the eéstward. To the west there is a more gradual slope,
terminating in spurs marked by the excessive redness of
the soil. This redness is the sole .indication of the
chalcopyrite céncentrations below, as only at one point
is there sufficient outcrop of copper carbonate}for ob~
taining a showing for copper on analysis. The origin
of the chalcopyrite at Matshambre is a subject for better
geologists than the writer, and is still in dispute.

Personally I think it is & primary emanation from the

10.



same general source that prcduced tre other extensive

mineralization in the region.

rassive chal-

copyrite, and

during my
Lookirmg SocorTrAaT Mine Sorvace Pranr

stay I 4id
South End of MaYaharmsbre Wi\l

not see any
cralzonyrite crystals or any of +the other correr minerals
in th= mresent workings. Iowever, in a cabinet cof
srecimens from the upner werkings ars found every mineral
¢f copraer, also galena, sphalerite, native corner and
silver, gold, pyrite and barite. Tre chalcopyrite
carries a little silver, thke ratioc being about 1/10 oz.
of silver to one ver cent of copner, and alsc a very
slight amcunt of gold. The latter is too low for pay-
ment of a vrerium by the smelter. The ore occurs
entirely in stale or gravwacke, a silicified shale, and
no wrere has there been found ore cccurring in sandston

or quartzite. Alttougl the average din and strike of

the shales is as given above, there has been so much lo-

11.



12.

cal wrinkling and faulting that make the conditions
peculiar. There has been pnre-mineral faulting and post~
mineral faulting in all relations to the bedding, and
movement along some of the fault zones is still going on.

The ore occurs in "shcots", called orebcdies lo-
cally, that are very persistent as regards area and shape
but vary in valus. There are no definite wails except
a limit of commercial "ore". ¥rile in a general way
the orebodies follow the dip and strike of the shals,
none of them follow exactly. In fact, eachAorebody has
ites own peculiarities.  For instance, the No. 2 orebody
is about 250 feet long and 70 to 80 feet wide. Its long
axis is about paralilsl to the bedding, and in a horizoa-
‘tal plane goes down about paratiel with it. However,
its average dip-is only 45 degrees while that of the bec-
ding is ahout 60 degrees. On the other hand No. 4 ore-
body, which has the same general sizé and shape of No. 2,
has its long axis almost at right angles to the be@ding,
but not quite parallel to the dip, and maintains about
the same relation to No. 2. These two ore bodies arse
in what is called the "south end." At the extrems
north end there is an orebody, No. 14, trat is over 400
feet long along its long axis, which is in the shape of
a reverse curve. Its average direction, however, is

about N 10° B, and its apparent dip is due west. lts



frus dip is sligktly north of west, but Taving a slight
rake or pit:zh to the south, it actually go#s dewn the
din of the orebody rractizally due west. This orebedy
czcasionally widens éut to over 100 fest and narrows down
to nearly 10 fest, but its average width is about 35 feet.
Ors valuss vary considerabls between any two parfi-
cular nlaces in the mine, but for the nast few years the
mine-run ore Lasg remained very steadily at close to sgix
ver cent in copper and about one half ounce of silver.
Within two "floors™ of an orebody, or fourteen feet, the
average value may vary from 3% or 4% to 10% or 12%.
Where the grade is low, it is generally evenly dissemin
ated, but ﬁhere the average ore is high, it is usually
streaked in character, with alternate streaks of pure

chalcopyrite and practically barren waste.

THE MINE

Development

The mine was originally developed through adits

for each level as long as nossible. Under the old method
sub-levels ware used and every stope carefully square—set.
If the ground was hLeavy, never more than two floors were
onen at a time without filling, but where the ground stood
well sometimes six or eight floors were allowed to‘remain
open. * The result was that when the roof did coms in the
stope.wduld be almost hopelessly lost.

The levels in the mine are numbered consecutively,
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and, down fto the 5tk lsvel, arse adits. Reginning with
tl.e 3tk level, all are rsached tlrough tre shaft. TrLe
distance between levels is generally 100 feet, but ozca-
sionally it is greater. For instance, hetween the 10th
and 11%h levels, the distance is glightly over 15i feet.
As geen by the accommanying man, in the unver levels the
main raulageway runs straight out from the shaft to the
vicinity of the nearest orebodies, then branches to the
north and south. Under the old method, these branches
were used for locating the orebodies as well as for haul-
ageways. As a cohsequence they had too many twists and
turns for an ideal condﬁtion for economical haulage. As
the lower levels are reached it will be seen that the

southend orebodies are passing to the north of the shaft,

thereby throwing all the stopes to the north of the shaft.

This simplifies the haulway problem, as it can be run aut
from the shaft only a sufficient distance for an adequate
station, then turned to a straight line to the north end
of the mine. The shaft is now down to the 1l6th level,
nearly 800 fest below ssa-level and over 1200 feet below
the collar. Ag the orebodies are dipping in ganeral

to the west, the station on the 16th level has been cut
out on the west side of the shaft.

Syst ém of Numbering

The orebodies, as they cut the plane of the 6th

15.



level, were more or less in a straight line running apprex—
imafely north and soutlh, and this level is used as the
basis of storne numhers now in use. Starting at the south
end, the orehodies were numbered consezutively from No. 1
to No. 16, and retain this numbsr on the other levels.
There lower down two or more orebodies join, one of the |
numbers only is retained, the rest abandonéd; for instance,
No. 14 is composed of Nos. 13, 13, 14, 15 and 13.
Generally sweaking, a stope is that part of an ore~

body between two levels, and is given a combined num-

ber of level and orevody. For instance, the 1l=4 stone

MaTavamMsRe — LooKing WesT

Soub statien in Central Fovesroond

is that part of the No. 4 orebody that lies between the
11th and 10th levels. In the same way, the 13-14 stope



is that part of the No. 14 orebody between the 13th and
12t levels.

There is no orebody numbered zero, the "Q"lbeing
ragerved for the main haulageway. Thus on the 11th
level it is 11-0; on the 14tk lsvel it is 14-0. The
guxiliary drifts and cross—-cuts are numbered consecutively
uging the stope number under which they were driven. Thus
the first cross—cut driven under the 13-2 stope is num-
bered 13-2~1, the second is 13-2-2, and so on. Chute
and manway raises are also numbered consecutively, using
also the drift or cross—cut number from which they run.
Thus the first raise from the 10-~14-7 cross—cut has the
numbsr 10-14-7-1, the second is 10-14-7-2, and so on.

The stope raises, thru the ors up to the level above for
for £ill and ventilation, are numberedvconsecutively, us~
ing the stovre number. Thus the first one driven from
the 10-7 stope is numbered 10«7 S.R. (stope raise) #1,
the second is 10-7 S.R.#2, and so on. The fill raises
to the surface are simply named according to their loca-
tion, being the "south raise", "center raige“, and "north
raise".

Method of Opening Stopes

After the main heading of a level has passed the
supposed location of an orebody for that levsl, a cross=

cut is run out to intersect the ore, then run in ore for

17



10 or 1r feet to be sure it is the orebody-—not just an

isclated pockeh of chalconyrite. If tre cress—-cut

to tre footwall, as crutes arse
nut w in trhe footwall as

nearly as rossible. Fowevsr,

an orebody 1s generally apnroa—

The EnciMeers ‘Guagua™ chisd from the footwall side
Main Office Wn Back where nossible. Vhen it

n the orebody, a 10-foot

[

is certain that the cross-cut is
raise is put up 10 or 12 feet from the back of the drift
and a chute constructed, leaving nart of the cpening &s
a manway . Thien "silling out" is started. & 10~ to 15~
foot horizontal cut is taken out, leaving the floor from
10 to 12 fast above the rail in the level below. As scon
as the footwall has been cleaned suffiziently to give an

idea of its direction, a raise is pushed up througr the

ore to a convenient point on the level ébove. This
first raise is rushed as it is for ventilation, though
later it takes its nlace for filling. Air in the mine
is very good as long as natural ventilation is given a
chance.

As silling out goes con and the exact sizs and shape

of the stope unfolds, additional zross—cubts and chubes



~

are put in so that no point is fartler trhan 40 or 50 feet

from a chute. As the back goes un latsr on, these chutes

ars oranched out so that they vecome sven closer together.
As socn as one end of the stone has been silled out and

cleaned up, the L*oorlng ig put in and the chutes and man-—
ways built up. The flooring is made by laying as close

togeth.er as possible a layer of gnlit lagging, called

"rajada", 10 feet long in squarass checker-board fashion,

-

thus 0 feet sguare,then another layer tle same

L_EZZWMEEE manner out with the rajadas running at right

E =1l

|mH Hml angles to the lowsr ones. fre chutes are
built up at about 45 degrees with 7-foot round timbers:

to the back. They are carried up with this sized timber
for about 30 faot of the stope, then branched and carried

ap withh 5-foot timoer. Tt e manways are carried up all

g
i




the way with 5-foot timbers, and have a ladder on one side
and air-nine on the other. Az the store is silled out
additional raises are put un wherever nscessary and con—
venient, generally about 80 to 100 feet anart along thre
length of the store. Tre raises go un in the orebody

as long as the angle with the Lorizontal does not get
below 43 degrees.

Ag soon as a stone is Sullv silled out and floored,
1t is left until needed for production, being gradually
filled with development waste from the levels above. The
waste is spread out to within 2 or 3 feet of the back.

As about two years' surpnly of ore is kept developed akhead
of vroduction, sometimes it is a year or more before any
more ors comes out of this stops.

Production of ore, outside of that from drifting
and silling out operations, comes from the two highest
working l1evels, the highest beihg nushed the hardest. At
present the main producing levels are the 10th and 11%h.
The 10tL is nearing extaustion, the 1lth is Just getting
into full production, while some stopes on the 12th level
are beginning to be worked. Fowever, all the stomes on
the 12th level havs not been silled out as vet.

Method of Mining

The method used is the standard flat-back cut and

fill. After the stope has bsen filled after the first

20.



cut or eilling out, another cut is started at one end.
Generally the cut is made just as high as a stoper can
drill from tre floor, but sometimes when the back is ex-
tra good a deen cut, 15 to 230,feet, is taken. In this
case the extra height is drilled from the top of vroken
ors. Generally the back will stand without sunrort
for a week or two without falling until the filling is
in, but whers the roof is weak, tempnorary cribbing is
used. This is removed upon filling. Then the back
of a stope gets to within 12 or 15 feet of tLe floor
of the stope abqve, gquare sets are resorted to. This
generally amounts to 2 or 3 floors.. The sets are 5
feet by 5 feet by 7 feet high, the timber being rounds
from 10 to 12 inches in diameter and framed on thse
surface. |

No. 2 ghovels are used for mucking and where pos-
sible ore is thrown directly into the chute. There it
ig too far to be thrown it is shoveled into wheelbarrows
and then dumped into the chute.

’ Crhute mouths are also of timber, and while they
are of the samé design (see sketch, vags 22) yet each
one is cut and made on the jdb to fit. Trie only stan-—
dard dimensions ére the width of the lip and its height
above the rail. Ore is loaded into 20-cu.ft. cars and

trammed to thb level station by hand. There the cars



22.

are run on to double-deck
cages, one car to a deck,
and holsted. The shaft
is three-compartment and
verticle, two compartments
being used for hoisting
and the third for pipes,
ladder, etc.

The mine makes from

90 to 125 gallons of water

| . — a minute, depsnding upon
Lﬂj CHuTE Iﬂo“”“ the season. This is

e handled by five Gould Tri-

plex pumps. Ons of 350
g€:p.m. capacity pumps from the Sth level sump to the
surface. with one of 135 g.p.m. as a spare. Cn the
11th level there is one of 1235 g.p.m. that pumps to the
9th level sump, and the 14th level there is one of 350
g.p.m. that also pumps to the S8th level. Now & Triplex
of 126 g.p.m. capacity is being installed on the 16th
level to pupp to the 1l4th level sump. The water pumped
is acld but contains practically no cooper.

Oontractors

Mogt of the development work is done by contract,

while the stopes on production are uswally company or



"casa" work.  The practice is to give a whele level to
one contractor, and the contractor is responsible for
drifting, raising, silling out, etc., on that level.
Then at the end of sach month the mine surveycr measures
up that contractor for work done and computes the gross
amount coming to him. ¥is men are carried on the mine
payroll but charged to him. The paymaster takes the
surveyor's report, deducts for payroll, supplies, rent,
light, etc., and the contractor is paid the balance, or
net "profit." If there is a deficit, the contractor's
men are vaid in full, and the contractor himself is ad~
vanced about $2.00 a day worked "on account" so he can
live, and the total deficit is carried over until the
next month.

Pay of Labor

Jasa miners are naid $2.20 a day of eight hours,
and the muckers and trammers get $2.00 a day. The con—
tractors are allowed to pay either a slight amcunt less
or more than the "casa" but not.unreasonably so. For
th.e casa,cagers get $3.00 a day, jigger bosses $3.00,
and a "capataz" or level boss gets $4.00 ( the latter
being paid whether or not the mine works.

The pine is worked in two shifts, one starting down
at 7 oclock in the morning and starting up at 3:30 in the

afternoon. The other starting down at 6 oclock in the

23.



evening, starts out at 2:30 in the morning. Each shift
hag a half hour for lunckh. Then labor is plentiful

80 the mine production can be pushed up to 750 or 800 tons

Tue AmMerican CLOB Form STAFF BAcCHELORS"

ConcreYe Tenms on Yhe Right

a day, the mine sghuts down on Sunday; but when labor is
scarce, the mine runs every day to keen the mill running
24 hours a day. Normal mill capacity is 600 tons a day.
Fill

Sometimeg trhree-~grift davs ars used on fill, es—
pecially during and immediately following tle rainy '
season, but generally two shifts are able to keep up
with extraction. Aside from development waste, all
filling comes from the surface glory holes, of which

thiere are three, south, center, and north, corresponding

to the fill raises mentioned earlier in this report.

24 .
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The fill is picked or shot loose in the glory Lole and
runs by gravity througk the raises, which are almost ver-
ticle. As trhe 10th and 11th lavels are the nresent pro-
ducing lesvels, the £ill is taken off on the 9th and 10%h.
Wren the 13th levsl comes into nroduction, cross-cuts will
be run out on the 1lth level to a point under the £ill
chutss on the 10th level and raises run up to connect.

Fill crews fill tlreir cars at the fill chutes,
tram them to that raise most convenient to the part of
the stops below being filled, and dumped. At present,
.the "slusher" method is used for spreading where formerly
men and wheelbarrows were used. Two men, a drag, an
air winecl, cable, and blocks can now do in an hour whrat
it used to take tem men 8 hLouws to do. Ry a systematic
shifting of blocks, all parts of a stope can be filled
with one set-up of the winch. 0f course, sometimes it
is better to change the winchk than to get into too com-
plicated a system of bplocks.

At the lowsst point possible for each fill raise,
a drainsge adit is drivem. This is to keen the water
that falls during a rain-over tre arsa of thg glory
hole from going down into the mine. Ry use of a
hinged door at the intersection of the adit and raise,
i1l can be continued without interfersnce on down the

raise, while by throwing tLe door down to cover the
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raige and uncover the adit, rain-water can be deflescted
cut to the "arrovo".

Tndesrground Sorting

Altl.ough in places the orebodies run in masses of
Ligh-grade ore and low-grade ore, practically no effort
is made to sort underground. This is because everything
that comes out of the mine ic considersd "ore" until dis-
carded in the tails at tl.e mill. Yowsver, in the stopes
tl.e muckers try to throw only Ligh-grade chunks down omne
'ckute and the remaindef of tre pbroken ore down another.
This is only when two chutes are available and it is

convernient to do so. Also trhe trammers, filling their

cars ard seeing that a car is being loaded with fairly
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Ligh grade ore, take a niece of wood, mark a cross on it
with their lamps, and wedge it on the car as a signal to
the "checker® above. This is the extent of underground
sorting.

Underground Equipment

The only drills used are Ingerscll-Rand stopers and
jackhammers. This is to save carrying a large stock of
of repair parts. For drifting, a jackhammer is mounted
on a carriage and column. Hollow steel is used, but the
bit is kept clear by air as the shals is rather damp and
there is not dust.

All the stations are electrically-lighted, and also
is the powder magazine on the 11lth level about 400 feet
from the shaft. Foisting signals also are electric, the
contacts operating under oil. These have proved very

satisfactory.

SURFACE PLANT AT THE MINE

At the shaft is a 90-foot
steel headframe with overwind safe-
ty devices and hoisting cables ére
one-and-a~quarter-inch Leschen wire
roype. The hoist is electrically-
driven, direct-connected double-~drum,

- with all paféty devices, built by the

Wellman-Seaver-Morgan Co. It is



350 E. P. and tle rope runs at 1000 f.n.m.

At the

shaft~house is a 80-ton concentrating ore

bin and & 10-%ton higk-grade or shipping ore bin, into

whicl: the cars are durmed.

Eigh—grade ore comes out

of its oin by gravity, but concentrating ore is fed out.

by B4-~inch
Roth bins £
crugh to =3

the rrimary

cr shipping

angle vrings the ore high enough tc dump into a 5-foo

vy 48&—inch trommel,

cruskers,

Steplhens—-Adamscen nlate conveyor feesders.
into twc¢ Kennedy primary gvratories, wnicl

inctes at & rate ¢f 50 tone ner Lour. From

the ore runs on to a 30-inchk Zoocd~

picking-b21lt, with a speed of 40 F.P.M, The
by a small auxiliary bin and over a righ-grade

cre bin at an angle of about 15°. This

4
u

witt 2i-inck round koles.

A crew of boys eit at the pick-
ing~bslt on seats over the shippning
ore bin and pick out the nigh-grade
from the concentrating ore. Wl en—
ever tre high-grade ore bin in thre
shaft rouse becomes ful, the concen~
trating ore bin is shut off, and tlre

kigh-grade ore is run through tre

‘primaries and onto the vicking-belt.

Then mart of tre crew of boys picks out vieces of low-

grade ore and toss it into trhe auxiliary

o

in. Tre high-

grade is then scoored off the picking-belt by the remain-

29.
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der of the boys intc the shipring ore bin. Later this
low-grade ore is sloveled back dnto the picking-belt and
goes on up to the trommel.

The ore that actually gets through the holes in
tl. s trommel is Z-inch or less in size. The oversize
goes through a Telsmith secondary gyratory and is crushed
to —f inches, joining the undersize from the trommel onto
a distributing belt (18" shuttle conveyer) that distributes
to bins of a tectal capacity of 500 tons.

At tl.e mine tlhere is a small hlacksmith shop for
st arpening drill steel and making repairs to drills, cars,
cages, etc. It is equippred with several forges and an
Ingersollbﬂand drill sharpener.

" Running from the mill to the mine is a narrow-gauge
track used for transporting supplies brought from Santa
Lucia by tramway to the mine and warelouse. The loco—
motive force is "one-bull-power". In. other words, an
ox or bull is used for pulling two or three specially-
made cars. In this way all tre mine timbers are
brought to the framing sred, which is on a level witk
the"railroad". At this level, also,is a tunnel that
.connects with the shaft close by, so timbers can be loéded
~ into cages without transporting them to the shaft collar,
20 or 30 feet above thLe shed.

Near the mine is a complete machine sghop, foundry

and forging shop, and carpenter shop. These are equipned
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loading terminal bin, algsoc 100-ton capacity, by belt
COnveyor.

For mill treatment of the concentrating ore, see
flowsl.est, péga 32. The mill ratio of concentration
ig 5 to 1, with a daily productionvof 100 to 126 tons of
concentrate, depending upon the mill head. Altrough
tlie mine head rema&ins fairly constant, tle mill head
varies indirectly with the amount of high-grade produced.
The production of hLigh-grade runs from 20 to 50 tons a
day. This variation is partly due to character and
wetness of the ore, and paetly to efficiency, and number,

of picking-belt boys.




The table and flotation conzentrates are mixed at
the Cliver filters, from which they are conveved to the
300-ton caracity concentrate bin at the tramway loading
terminal by inclined belt conveyor. The present load-
ing terminal, tramway, and discltarge terminal were com—
rleted in January, 1924. Previous to tris shipping ore
and conecentrates had beeﬁ transnorted to tlie ccast by the
0ld double-track tramway and by motor truck. About 40
to 50 tons a day was the 1imit of the former, due to its
delaridated condition. The new tramway is of the
Leschen-tyne and is sgix miles
long. It uses the locked-
coil type cable, the loaded
side being 1t inches in dia-

moter, while the return side

ig 1 inch in diametfer. 1t

rung at 500 feet per minute
LigHTERS AT vTHe Dwie
and the buckets carry an
average of 1100 pounds. Sling-cars are also provided
for oil drums, timber, etc., to transmort supplies up to
the mine. Witl cre buckets snaced at 1000 feet apars,

trhe mine production can =asily be handled in an eight~

Lcur shirt, but when necessary the interval can be decreased

to 500 feet. Olamms autoratically attach and detach

buckets, but loading is done by hand from chutes and the

34.



OLD AND New ORE Bins
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buckets are dumped by Land into the storage bins at Santa
Lucia.

Sh:iipping Facilities

Frem the sketch on page 35 will be sesen the lay-
out of the former and »resent discharge terminals. The
ore and concentrates are, and werse, loaded onto lighters

B | - loading ore ships. The

and towed out to sea for

5f@f»i*“ = ~ lighter caracities range
from 100 tons tc 300 tons.

For the first rart of a ship

load, the ship can zome within

a mile or two of the bins, but
owing to trhe reef at the an-

to the "harbor", tre latter nart of the load must be

o))
(e



towed six or seven miles out to sea before loading.
Undsr tre 0ld schere, tre ore and concentrates were
delivered to trhe ligkters in the canal by balt con-
veyor, but now are delivsered by dbridge-crane, which

is also used for distribution in the bins.

PCTER

Power is supvlied by two 5. E. steam turbines and
generator sets. A ncow one of 1500 kw. capacity is for
regular duty, and an old one of 1000 kw. caracity is a
stand-by unit. team is generated by fuel oil in Lor-
izontal water-tube boilers, and sea-watsr is used for
condensing. There are two boilers of the Tickes ityme
and five of tre Heine tyme.

Power is transmitted tc tre mins over a high~
tension transrission line at 11,000 volts. This is
sterred-down according to needs at Matahampre in a

substation trere.
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