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THE AREVALO MINE
LOCATION:

The Arévalo Mine of the Cia.de Real del Monte y
Pachuca 1is located nine kllometers north of the City of
Pachuca,Hidaigo, México. It is reached by an excellent
automoblle road frém Pachuca., Several different branches
of the Mexican Railway System place Pachuca within easy
access of the different entries of México. It 1s situated
on the eastern slope from the Centrai Plateau of Mexico in
‘the midst of a large govermnment forest preserve and at an
altitude of 2200 meters above sea level., An abundance of
hydroelectric power 1is provided from Necaxa, Puebla, a dis-
tance of 120 km,

GEQLOGY :

The E1 Chico District, in which the Arévalo Mine 1is
located, 1s separated on the north from the Pachuca dis-
trict by a range of . = mountalns, rising to an elevation
of 3000 m, The intervening surface rock between the two
districts consists mostly of andesitic conglomerates,
Underneath the conglomerates are found andesites and
dacltes,

At the point where the Arevalo Mine 1s situated, there
is an east-west rhyolite dike which outcrops on the surfaes
There has been a great deal of faulting during different
periods along this dike, some of which has been post-
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mineral. The country to the north has been upthrown with
respect to the south of thé dike., Up to the present time
all ore has been found in a dacite, being a block approx-
imately 2000 m. long and with a varying width up to 40 m,
The post-mineral faulting has limited the lateral extent of
this daclte containing the ore, and so mining has been re-
stricted to the daclte.

Underneath the surface conglomerates to the north of
the dike 1s found a black andesite which usually marks the
footwall of the ore bearing daclte. The footwall had been
prospected by means of a 2000 m. adit, and 56 different
veins have been cut. All of these veins are narrow and
contaln base sulfides in varyling quantities with small amounts
of AgS8 and Au., These small veins are found in an andesite
of a lower horizon than the dacites. 4And for this fact it
is considered that the block of andeslite has been uplifted
with respect to the rock on the south side of the dike. The
occurrence of base sulfides in the velns instead of AgS and
Au ore indicates that the mineralization of these velins was
probably formed at a greater depth than the mineralization
of the AgS8 and Au ore that was formed in the bloek of dacite
-= to the south of the dike.

To the south of the dike, surface conglomerates are

found in a 800 m., crosseut on the 390 m, level.Thisg evidence

again shows that the country to the north of the dike
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was upthrown with respect to the country to the south of it.

This leck of ore bearing dacite 1s located north of
the dike and with the black andesite on the fbotwall of the
dacite, The daclte is 1n a zone of intense faulting and
facturing due to post-minerel movements. ‘the dacite was in
this way shattered and has caueed the ground to be heavy
for mining.

The ore occurs in this daclte as smqll stringers of
quartz and calclite with AgB8 and small quantities of basic
sulfides, Or sometimes the sulfides are found in the daclte
without the presence of quartz nor calclte, The ore is usual-
ly richer when assoclated with quartz than when with calcite.
The calcite predominates in the upper levels and the quartz
in the lower levels. The ore is very irregular and spotty
due to the post-mineral faulting and shattering of the ore
bearing dacite. The ore contains approximately.9 gm. Au to
100 gm. Ag.

The rhyolite dlke has a varyling width of one to filve
meters, Several dikes or varlations of the rhyollte are
gsometimes found, There 1s a varying thickness of gouge on
both sides of the dike.

In the lower levels very baslic ore, Pb3,Zn8, with a
small amount of CuS and AgS, is found to;ﬁ; the footwall of
the AgS ore., The basle ore has a possible commerical value

and perhaps can be mined Bhould sufficient tonnage be found.
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The baslc ore is separated from the Ag8 ore by a smooth
slip which makes a distinct contact between the minable
AgS ore and the baslc ore which 1s left on the wall., It is
believed that this basic ore was not formed at the same
time as the silver ore because the smooth slip shows a
declided contact and not a graduatlion from the silver ore
to the basic. The two different ores probably came from the
same Oore magma and are evidently products of segregation of
that magma.

MINING:

The mine at the time that 1t was taken over by 'lhe Cia.
de Real Del Monte y Pachuea in 1921 was producing a very small
tonnage of high grade ore. The mine had been worked for
years. The upper levels were well developed and most of the
ore removed from these levels. The lower levels had not been
thoroly developed nor had the bottom of the ore been reached
in depth. ©So after a thoro examination, sufficient ore re-
serves and posslblilities were found to warrant the purchase
of the mine, the necessary development work, and the build-
ing of a 9 Km, tramline to Pachuca for the milling of the ore
in the company's central cyaniding plant of 2400 tons dally
capacity, later increased to 4000 tons capacity.

The mine at the time of acqulisition was developed by
various surface entrances and levels to a depth of 390 m,

The levels were spaced approximately 50 m, apart and most of
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the ore had been worked out to the 290 m, level., From

the 290 m, to the 390 m, level some stopes were working and
with subsequent development along the vein more ore wss found.
The ore was extracted thru an interior shaft and chutes to the
240 m, level where 1t was trammed thru an adit to a mill
located at a distance of 3 Km, This mlll c¢cyanided as high

as 200 tons per day, but due to the small tonnage and ex=
cesslve cost of transportation from Pachuca 1t was decided

to abandon the mill and build the 9 Km., tramline to Pachuca
with a maximum capacity of a 1000 tons per day.

At the same time 1t wés necessary to provide'additional
hoisting equipment A new shaft was sunk from the surface
in the solid footwall to a depth of 530 m, The work was done
rapldly as it was possible to raise from each level above
the 390 m. level, The shaft is 18'6" long by 6' 4" and con-
glstes of manway, a compartment fof a two decknman cage,
and two compartments for hoisting in balance.

‘i.};ugf;g;?‘;ﬂ}.; ~ & Only a small amount of ore
was found below the 490 m, level., The ore has decreased
in value and extent on the 490 m., level with an increased
of the basic sulfides. An interlor shaft is now belng sunk
100 m, below the 490 m, level, so as to determine if ore
exlists. 'in depth.

The fractured‘zone to the west has been explored by

meang of a drift on the 390 m, level to a distance of 1200 m,



from the shaft. No ore was found; the ore bearing dacite
terminating 300 m, west of the shaft. A drift has also been
driven 900 m, to the east of%he shaft on this level with
only spotted values and mineralization., A 2300 m, crosscut
was driven to the north of the ore body also on the 390 m,
level; & number of veins were cut containing basic sulfides
and unpayable quartities of AgS.

The cholce of mining methods was limited to cut-and-
fill in solld ground, and to squaresets in heavy ground.

The dally tonnage 1s approximately 800 of which two thirds is
produced from the aat-and-fill stopes and the balance from
squareset stopes.

Top-8licling nor caving methods were not apolicable to
the upper levels due to the scattered ® ndition of the stopes
at the time that the mine was acqulred and also due to the
fact that the top levels could not be abandoned, due to
surface bulldings. Otherwise top-slicing would have been
adopted.

SQUARESET STOFPES:

All squareset stopes are very heavy and require close
timbering and filling. The payable portion oéthe vein was
originally 5 to 8 m, wide. On the hangwall of the ore is
the gouge and decomposed dike. In the center and on the foot-
wall of the ore are found irregular workings, some filled

and some partly open where the veln was worked years ago.



On the hangwall and sometimes in other portions of the
stopes slickensides are ®und which increase the tendency
of the fractured and shatﬁered ore-bearing dacite to cave.
1he dip of the hangwall is approximately 65° and is deter-
mined by the dike which limits the ore on the hangwall,

So between the broken up pillars of ore, the old filled
stopes, and the extremely soft hangwall, difficult ground
for successful mining was found.

In ovening up a sduarSet stope, 25 m, is consldered
the most economical length, This size stope permits a
falrly rapid cut and at the same time provides enough dif-
ferent workiné places so that timbering, filling, muckling,
and ore breaking may go on simultaneously. A waste ralse
is run to the level above 1in the éenter of the 25 m, stope;
one manway and one chute are then spaced on both sides of
the waste raise., Should other chutes be found desirable
they are made later from a counter drift below.

The first operation consists in driving a single line
of squaresets the full length of the area to be stoped on
the footwall so as to form a permanent. haulageway; The
manways and chutes are all located in +this counterdrift.
After the full length has been opened up, or simultane--
ously with 1it, crosscuts are started from the drift in the
stope towards the hangwall. These cross cuts are usually

started every fourth or fifth set, depending upon the con-



ltion of the ground, The idea being to leave a pillar of ore
between the different crosscute so as to help to hold up the
back. After these crosscuts are finished and the ore remov-
ed they are immedlately filled with waste and the back of
the sété caught up securely with timber on top of the waste
in such a manner that the weight of the back of the stope
restson the f1l11 and not on the squaresets., At the same
time that these erosscuts are being filled, new crosscuts are
being started always leaving a pillar of ore or at least a
filled set between two crosscuts, The plllars of ore are
eventually removed by subsequent:.crosscuts, by this ti me
the first crosscuts will have been fllled and so again the
back will be supported on either side of the crosscut, either
by a filled set or by pillars of ore which will be taken out
‘later, BSplling is very frequently necessary in order to
drive the drifts or crosscuts, When the 0ld pillars are not
broken timber 1s sometimes 6m1tted. The ore chutes and
manways are bullt up with round oak cribbing and have a
wldth of one meter. The chutee are lined with three 1lnch
pine boards, Round timbers cut to a standard silze on the surface
are used for squaresets,

As a cut nears completion, another cut 1s started from the
other end of the stope if possible from a waste raise., The
production of ore i1s maintained constant by working several

faces at the same time, It is usually planned to have two
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faces breaking ore and placing timber while fill is being
placed in sets already Tinished. It is absolutely neces=-
sary that the sets bé'baek filled immediately as otherwise
the broken back would cave even with the support of pillars
or fllled sets on elther sigde,

Twelve to fifteen men are usually employed in a stope
like this,
CUT-AND-FILL STOPES:

i

In the portion of%he mine where the veln has not been
worked before cut-and-fill mining has been successful, The
lengths of ﬁhe stopes are usually 40 to 80 m, long. Waste
ralses are spaced at 25 m, intervals, Ore chutes are placed
at ten meter inﬁervals and manways connected wilth both the
level above and below, The stopes vary from one to eight
meters wide, the average is four meters. The cuts are
Invarliably started at one of the waste ralisesand then con=
tinued the length of the stope. 1ll 1ls carried as close as
possible behind each cut so as to eatech up the back with
cribs and to prevent. the possibllity of slabs falling off
‘the walls, Kormerly all filling was done With wheel-barrows
but double drum air holists were later substituted with
great success and economy. this permits greater speed and
eliminates the large number of men that were formerly used
for thls work, Under proper condltions it has been found
~that two men with ascraper can do the work that 10 to

20 men were doing with wheelbarrows and much quicker,
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The scraper has not been found practial so far for use with

tke ore 1n the stopes due to timber interfering.. Where
cribblng 1s used to hold up the back this has prevented

the use of the scraper to advantage., At present seven
Waugh 300 double drum holsts are in use in warious of the
larger stopes. The depreclation and initial cost of these
holsts make them expenslve but they are much more economical
then the former me thod of using wheelbarrows., All stopes
are heavy and requlre the use of numerous cribs to hold up
the back. The back has a tendency to slab off with hori-
zontal slips, so in connectlon with the goft hangwall and
with slickensldes on the footwall the ground 1s very heavy
The cuts are carried'low, never over two meters high, so
that the back can always be barred down and%he men protect-
ed in this way from loose rocks. The fill is also ecarried
close to the cut for the same reason as the back becomes
heavy if left unsupported for any length of time, <The fill
1s carried to within one meter of the back. Numerous cribs
are placed before fllling and afterwards; a portion of this
timber is recovered.

WASTE SUPPLE

Waste 1s supplied : chlefly from glory holes on the
surface and from development work in the mine.

Several large glory holes on the surface are 1in use,
During the dry season the surface dirt is obtalned and used

as much as possible as it can be broken cheaply with black
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powder, buring the faingéeason 1t is necessary to use as
much rock as possible for the surface dirt becomes very
wet and difficult to handle, The glory holes are drawn
by a number of chutes and then the waste is tfammed by
mules to different winzes connecting to the 240 m, level
where 1t 1s drawn by motors and then trammed for distribu-
tion to the stopes below., Whereever possible an effort is
made to dump the waste from the motors directly to the
place where 1t 1s to be used so as to obviate unnecessary
tramming. This supplles all of the waste for use in the
stopes down to the 390 m, level, and by use of the same sys-
tem of railses 1t may be used to the 490 m, level in case
of necessity altho this requires rehandling at the 390 level
by motor,
The stopes below the 390 level are usually supplied
wlth waste from the development work above this level,
’”All development work on the 490 level,the bottom level, that
is in waste 1s holsted to the 390 level in cars and then
taken by motor and dqumped to the stope where needed., No
waste 18 ever holsted to the surface if 1t can be avoided.
In case of a shortage of waste, a glbry hole 1is made

to the footwall of the stope needed and the waste supplied
direct, The s@ft gouge prevents the hangwall from being

used to supply waste as it would cave the stope in subsequent

cuts.
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A caving statlon for the supply waste was tried but
not successful as the rock where avallable was not suitzble
Ior caving.

SAMPLING METHODS.

All development work 1ﬁ veln matter is sampled at 1.5 m.
intervals, Each sample 1s one meter wide, A,B,C, etc., being
used to denote the samples ﬁaken across the working place,
All stopes are sampled frequently, the high grade stopes only
occasionally.The low grade stopes at least once a month. The
ore is easy to distinguish when fairly high grade as the
sulfides are plainly visible. But in the low gfade stbpes
the sulfides are not so easlly distinguishable, especially
as PbS is present and is- apt to be deceptive as to the silver
content,

The samples are cut by moll and hammer in groves about
4 inches wide, the surface of which is chipped. A special
erew of sample men under the direction of the englneer take
all of the samples, E£Kach month the ¥ngineering Dept. prepare
blue prints showlng the assay plans of the levels, a vertlcal
section, and stope assay plans whieh enable the Mining Dept. to
keep a close check on the different working places.

In the square gset stopes the samples are taken the full
wldth of the sets instead of one meter. ‘'‘he assays are then
plotted on cross-section paper so that each square represents

a square set, The assays are then placed 1n these squares.



This enables a sgelectlon to be made in mining the next
cut, |

The ore 1is very lirregular 1in value, one stringer may
run several kllos of Ag while the vein on either side may
have only a few grams. So it has been found to be best
that in computing the value of any block of ore to leave
the high samples in the average, and not discard them.
The general aﬁerage of the mine 1s calculated in this way
for a month, taking in consideration the tonnage produced
from the different working places., Thls average has been
found to be 10% higher than the mill head for this same period,
‘So in the final calculation of ore reserve a sample correction
of 10% 1s applied with good results.
LABOR:

The men at the mine consist of Indlans and mestizos,
The Indians are seasonal workers alternating théelir work in
the mine wi th ranch work. ‘he Indian labor forms the lowest
class and they occupy ﬁsually the least important jJobs, They
are doclle and rather easy to handle 1f thelr ways are under-
gstood. They are not over energetie and are not capable men-
tally nor physicallycoef any great task., Slmpliclity ls their
keynote, The mestizos form the greater part of the miners,
Thelr inteligence and physique are greater than the pure Indlan.
The mestizos ocecupy the most important jobs and very capable

men are frequently found among them.



The men live in small villages near the mine. Like
most Mexlecan dommunities the sanitary conditions are poor
and a great deal of sickness of all kinds is found anong
them, especiallyin the dry season.

The task system has been found to be most successful a-
mong all miners. From this a bonus system has been develop-
ed where posslible in this mine, This has lowered the costs and
increased the production in many working places,

It has been found that in the stopes, the most successful

way to produce and maintain tonnage is to establish a certain
number of cars per shift from the stope as standard. This 1is
determined by experience, considering the number ot men in the
stope, whether square set or cutwand-fill, and any other
gapecial conditlions that affect ore production. The stope
boss then recelves his standard days pay regularly and for
each increase ot five cars over hls standard productlion he
recelves a bonus,., The men in the stope receive nothing from
the company 1n addition to thelr regular pay unless the stope
boss sees flt to give them a part of his bonus for theilr work,
The advantage is that the stope boss keeps pushing nhis men
ana strives to get the most work possible with the number of
men that he has, The trammers also receive a bonus, depend-
ing upon the number of cars trammed. Car checkers are on duty
at each ore pass so that an accurate check 1s malntalined
dally from each stope of the ore produced. It is found that

be
ten to twenty men are as many as can/handled by one man in a
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stope. The production from each stope varies from 1.5 to 4.5
tons per man in the stope, depending upon the method of work-
ing and other conditions,

In development work a similar system has been found to
be simple of application and has glven good results. All men
have a standard day's pay which they receive irrespective of
the meterage produced. But by experience with work in
certain kinds of rock 1t has been determined the meterage
that should be produced under average conditions, considering
the kind of rock, the number of men working in the face, the
number of machines, the distance necessary to tram the broken
rock and anfother factor that might Influence the advance.
The man in charge of the face 1s then payed on a meterage
baslis for hls own services only,a falr day's work 1ls consider-
ed average and 80 receives a bonug on all advancement which
i1s above the average standard. Of course almost every working
place4has different conditlions which must be considered in
fixing a emall sum weekly depending upon the advance made,
altho this entirely depends on the man in charge of the face.
Frequentiy he does not give his men any bonus money 1f the
advance has been poor, but 1f it has been good and he, himself,
has made a bonus then he will reward his men ffom his own
bonus which willl be suffiétent for this purpose.

In shaft sinking a bonus is being succesfully applied

for the meterage over 6 meters per week, each man in thls way
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sharing in the bonus directly.

Of course there are exceptions to all rules and some-
times a bonus 1s not applicable, thgighen receiving thelr
standard day's pay. The above systems have been evolved
due to the sbecial characteristics of the Mexlean miner.

The average miner cannot be relied upon to do anything unless
he recelives a great deal of individual attention and pushing
by someone constantly at hand., He naturally has the desire
to do as little work as possible and requlres a great deal
of supervision, hence the limited number of men working with
each boss, Instructions must be gl¥en with great detall
and repetition., The miner 1s frequéntly like a child in his
mental capacity and habits. The menjzharge are of different
type and are otrten energetic, willing and good workers.

The law 1s also very explicit and it is found to be
necessary to see that all men recelve thelr days pay frres-
pectlive of the work done, A regular contract including labor and
supplies has not been found feasible and we have found this
improvised bonus system successful., This gives the man in
charge of a working place an incentive to pmsh his men and
at the same time guarantees all men thelr dally wage;'It is
also simple of application.

The following 1ls the wage scale:

Stope bosses 8.00--1200 Pesos per day
Timbermen 3.,00-~ 2,00

Drillers,turbro 3.50
Drillers helpers 2.50
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Drillers, stopers 2.50 Pesos

Motormen 3.00

Muckers 2.00

Trammers 2.00

Hoistmen 7.00

Blacksmiths L.50 - 6.00

Drill sSharpeners 4.00

Vative Shift Bosgses bo.co - 110. per wk.

The stope bosses and men in charge of development work
average about 10.0C pesos, Mexican Currency, per day. As can
be seen from above the miners in the Pachuca District are re-
ceiving pay much above the average of any other district in
Central Mexico.

Since the adoption of the Constitution of 1917 there have
been a great many labor troubles and difficulties which have
been forced on industry by the government in applying radical
laws. The basic ideas in many of these laws are good.

Boards of Arbitration and Conciliation are provided in all
districts, consisting of an equal number of membefs appointed
by Syndicates and by industry with an odd member appcinted by
the government. The government appointee is nearly always a
Labor man and so naturally most decisions are one-sided.

The men in the mines were unorganized until a few years
ago when agitators started the movement. At the Arévalo Mine
the majority are not members of the Syndicate but the minority
is the powerful element and forces its will over the others.
The mine is run similar to a "losed shop mine" in many
regpects altho nominally the idea of an open shop prevails.
Each mine has its own syndicate who elect their officers.

These officers act as a grievance committee and meet regularly
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with the mine captain in an effort to arrange the difficulty.
In case the matter can not be settled, then it is sent to the
company's main office where every possible methal is made to
end the matter, frequently compromising. If no arrangement
is then made, the matter goes to the Board of Arbitration and

Conciliation.
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BQUI PMENT

The electric current is receilved from Pachuca at 20,000
volts and reduced at the mine to 6000 volts for use of the
compreesor and 1000 volts for the hoist. It 1s reduced
st11l further for lighting and © me of the shop motors,

Two Ingersoll-Rand Compressors are in use, One of
3500 cu., ft. per min., cap. used with a synchronious motor,
and the other a small 600 cu. ft. per min. capacity for use
during pesk loads.

Two Nordberg holsts are in use. One two-drum hoist
with a 290 H. P. motor, rope speed 1600 ft. per min. Holsting
ig done in balance. The capacity of the 3kips 1s 2.5, tons,
The other holst is for use of the men ahd supplies, It 1s a
single drum hoist with a 290 H. P, motor, rope speed 1200
ft. per min., It is equipped with a double deck cage. ‘he
cage is designed for the holsting of two one-ton cars should
it be necessary.

The Carpenter shop 1s eguipped with modern &aws and
timber-framers thus handling a large amount ot timber
economically. 211 timber is cut to standard silzes on the
surface.,

A small machine shop with lathes, drill presses, plpe
cutters, etc. enables all minor repalrs to be made at the
mine. A large machine shop is maintalned in Pachuca for

work such as can not be done at the mine.



An up-to-date blacksmith shop 1s maintalined near the mouth
of the shaft. Two IR No. 5 and one IR No, 50 sharpeners
are used Ior sharpening the steel.

The mine is equipped with Turlrodrifteny automatic
rotating stopers and hand stopers; several types of Jack=
bhammers are in use. The automatic rotating stopers, have
proved to be very expensive in thelr uvkeep and are objection-
abvle for that reason. All stopers are used dry.

The Shaft B.placed to the footwall of the veln, the
rock 1s solild and stands well., A great economy was made 1n
equipping the shaft wlith fabricated steel sets. The higher
initlal cost has been offset many times by the longer 1life
obtainable from the steel,

Hoisting is done from the 240 and 490 levels. Alr
controlled gates are used for leading. The idea being thru-
out the mine to drop th2§io the 240 or 490 levels.,

On the two maln haulage levels, 240 and 390, storage
battery 10-ton locometlves are used.

The surface builldings include offices,supplyhouse,
avmess house and bungalows for the foreign employegs, A

large change house for the men has en built.
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CONTRACT METHODS: -

From time immemorial the task system has been used in
Mexico with the best resulté for obtaining a certain standard
of work. Due to the characteristics of the greater part of
the men a boss is essential with each group and naturally it
is found that the best resu;ts can be obtained by working thru
the boss rather than trying to supervise the men directly.
Several different methods have been evolved for handling the
situation, some on the bonus basis, some on a contract being
given to one individual, and others on the group contract
system. A few of the merits and demerits of the various ideas
will be given, however, the ultimate choice must depend upon
local conditions and perhaps upon radical labor unions.

The writer believes that, where possible, the bonus
system is the best if local cohditions vermit. A modified
bonus system was used at the Arévalo Mine with good results.
Past experiences indicates that even better results would have
been obtained if the payment was extended to include all of
the men instead of the contractor ohly, thus presenting the
fact to the men that they could make extra money by
additional effort and not look directly tp the contractor for
this extra payment as frequently the contractor does not pass
any money along to the men. Bonus systems require more
intelligent supervision and are of easier application in
smaller mines.

The straight contract now prevails in most of the mines.

In this form the contract is given to one man. It has the
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advantage that the contractor ig supposed to take greater
responsability for the work. When the contractor's earnings
are sufficient he gives a small amount of it to the men. 3o
far the disadvantage of this system has been to create a nower-
ful click of contractors who are sometimes trouble-makers in
many labor disputes. It is found difficult and sometimes unwise
to cut prices even when they are excessive. The contractor
usually gets too much money for the work he does. The contractor
has a tendency to do poor work: To correct many of +the dis~
advantages of the straight contract system, the group contract
is being implanted in many cases. In this fofm a contractor is
named who receives & standard wage higher than his men. Then
the earnings are divided pro ratio among all the men and the
contractof according to their standard pay, the pay of the
contractor and his night boss are considered fifty to one
hundred percent higher in calculating their share of the
earning. This system has proved to be an improvement over the
straight contract, as the men receive extra money weekly,if
the breakage or meterage is good, directly from the company and
not thru the contractor who perhaps would give them less or
nothing at all under the straight contract system.

In conclusion, it 1s believed that the bonus system would
be best for use in smaller mines, otherwise the group contract.
Local conditions, labor unions, and the type of the miners

determine what can be used, although not always the ideal system.
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Now that the Arévalo Mine has been finished, the payable ore
exhausted, the equipment removed and the surface buildings
abandoned, the author would like to express a few personal
opinions that would perhaps be worth considering under similar
conditions in the future.

It is believed that all men entering the service of a
company should be gubject to medical examination vefore Dbeing
employed. This would keep out those that are not in good health
or that have physical deformities that would be a hinderment in
their work. This is especially important in view of the very
stringent labor laws providing for indemnization for injuries
and profegssional diseases. Due to the inherent likelihood of
many of the men for the contraction of tuberculosis with the
frecuent associaticn of silicosis and the corresponding indem-
nities provided by law, it would behoove any employer to try
to weed out the most unfit before employment.

It is believed that all drilling machines used in the mine
should be wet or used with the newer dust collectors. This
would have & tendency to reduce silicosis. Recent laws have
now obliged mining companies to adopt wet machines. However,
it is also believed that wet machines will give a much better
performance over dry machines from the economy point of view as
well as the improvement in health standards.This is accomplished
in wet drilling by more footage per steel and of course less

wear on the bit with a corresponding lower labor cost per hole.

- 23 -



Another factor that has been found to be an advantage would
be the more liberal use of fans to insure better ventilation.
This would be shown indirectly by having a tendency to reduce
silicosis and directly by having a tendency to increase the
output per man with better ventilation.

Experience has shown that certain improvements might be
made in the installation of haulage equipment. The mine was
equipped with small storage battery locomotives which were
evidently originally supvlied with the idea that they would be
used for gathering purposes. They were perfectly suitable for
gathering. But as the conditions were they had to be used for
main haulage on the two principal levels. In a similar case in
the future larger, trolley equipped locomotives would be an
economy due to the use of less labor, longer trains and over
capacity in design. A small pprtable battery locomotive would
probably have been an advantage to have had in other of the
levels, provided that the cost of same and repairs could compete
with the low priced labor.

It was found that the concrete loading bins, such as used
on the surface for the tram line to Pachuca, would have perhaps
been more satisfactory if they had been lined with steel, or
better still, constructed entirely of steel.

The mining methods were found to have been satisfactory
due to local conditions and the cost was not found to have been
excessive. However, in a future case it would be well to

consider the possibility of top-slicing compared to square-set-

ting. In the case of this mine, it would have been very incon-
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venient due to the surface typography to have located the
surface buildings elsewhere and for that reason top-slicing
could not have been used, as the surface near the buildings
would have caved. But under similar conditions underground,
top-slicing could have been used in preference tc square-

getting at a lower and greater output per man.
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