coals of Chile
Coais OF ~ilo-v

The results of an investigation of coals of Chile made at the request of the
(Chilean Government was published.;z/ The investigation was made to determine whether
the coal from beds mined in the Schwager and Lota mines will yield metallurgical coke
auitable for use in the blast furnaces at the proposzed steel plant at Concepcion; and
whether the quality of the lower-rank coals from other areas in Chile, especially
shose in Magallanes, where the largest coal reserves of Chile appear to exist, can be
jmproved by processing. Mining methods were studied, asnd decreased costs and in-
creased production were recommended.

The principal coal-producing areas of Chile are adjecent to the Bay of Arauco,
approximately 20 miles (32 kilcmeters) south of Concepcion (see fig. 6)., The two
principal mines are Lota and Schwager, which produce a high-volatile A bituminous
ooal egualing approximately 80 percent of thes total Chilean output.

Mining practices at the Schwager and Lota mines are governed principally by the
frequency and magnitude of the Taults that displace the coal beds. The situation of
the mine workings under the ocean and the ever-increasing distance of the advancing
mining face from the mine openings creete a prchblem of ventilation and transportatian,
The Schwager has begun to sinik two new shefts 3,000 feet and will drive rock gangways
to intercept the coal beds at approximately 4 miles from the shaft. These gangways
will eventually be extended to 8 miles.

The coal-mining problem in Chile is not only physical but eccnomic. There are
coal regions in the United States wvhere physical conditions are as adverse as those
in some mines in Chile, but conditions in this country have been studied thoroughly,
and efficient mining practices have been developed. Wages in the United States far
exceed thoss paid for similar work in Chile, put on a dollar basls the labor cost per
ton is materially less in the United States. This is due principally to the high
ratio of non-producers to producers at most Chilean mines. The ratic i1s cut of
balance in most of these mines, and this results in a low over-all output per man.
This condition probably developed from the btheory that "many hands make light work",
in years past when the wage scales were low; but today weage scales are high in compar-
ison, and the resuwltant labor cost per ton is high. With fewer men for a required
output, mechanization is not always possible, and it will be necessary to increase
efficiency, elther through mechanization or improved mining practices.

Extraction of Pillars with Mechanized Eguipment

A progress report discussing the results of studies of pillar extracticn with
mechanized equipment at 10 mines In Pennsylvania, West Virginia, and Wyonming was
issued.lS/ The operaticnal curves contained in the report and the conclusions reached
are based upon detailed studies of mining operstions at 55 coal mines in all of the
important coel fields in the United States,

The relation of man-hours per ton (on mechanized units using mobile loading
Wachines) to thickness of coal bed at mines practicing pillar extracticn and at mines
Where pillars are not extracted is shown in Tigure 7. Man-hours per ten at the face

EToen_ges, Albert L., Kelly, Leon W., Davis, J. D., Reynolds, D. A., Fraser, Thomas,
Crentz, W. L., and Abernethy, K. F., Coals of Chile: Bureau of Mines Bull. 478,
1948, 106 pp.

l@/ Turrbull, Louis A., and Toenges, Albert L., Mechanical Mining in Some Bituminous
Cosl Mines. Progress Report 5. Extraction of Pillars with Mechenized Equipment:
RBureau of Mines Inf. Circ. 7527, 1949, 59 pr.
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Coal Mining Methods and Practices in Western Arkengas

A preliminary study of mining methods andg

bractices was made at six Arkansas
coal mines - two in each of the coal areas.gg/

The western Arkansas coal fields lie in +he Arkansas River Valley region, which
is bounded on the north by the Boston Mountains ang on the south by the Ouachita
Mountains. ZErosion of folded structures has divided the ceal area into Separate min-

19/ Greenwald, H, P., Burface F
vol. 35, 19k9, pp, 5h-57,

20/ Teenges, Albert L., and Fish, Edward L., Coal Mining Methods and Przctices in
Western Arkansas . Preliminary Investigation: Bureau of Mines Rept. of Tnves-
tigations L4448, 19kg, 25 pp.

actors Affecting Fillaw Recovery. Mining Cong, Jour.,
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New and broader markets are neesded for Arkansas coals. Ilarger markels would
4 necessitate a longer work year, which could attract the skilled type worlmen not now
available to the mines of this State. A market for smaller sizes than are now de-
manded by consumers of Arkensas ccal also is needed, as further mechanization of the
mines would result in degradation of the friable ceoals of this area., Present market
demands are for large lump coal. h

Slope Sinking Through Water-Bearing Strata

The RBell & Zoller Coal & Mining Co. recently completed the comstruction of two ’ ‘5;
glopes through water-bearing strata at mine 3, near Ziegler, Ill. These operaticns, o ﬁ,
F which were studied by Bureau engineers,2l/ were in the Big Muddy River Valley, and X
construction was particularly difficult because the strata from the surface to a
gepth of TO feet comprised water-saturated, sandy clay, and sand.

Missouri River Basin Coal Studies

Studies of coal-mining methods and practices, elsctrical-power requirements at
coal mines, and coal resources in the Missouri River Basin were continued. Detailed
investigations in the Wind River Region, Fremont County, Wyo., were completed. A
field study of coal-mining operations and coal resources in that part of the Kensas
coal fields in the Missouri River drainage area was complieted, and a report of this
work is in preparaticn.

Greek Lignite

At the request of the Economic Cooperation Administraticn, an investigation of
lignite deposits and mining methods and practices in Greece was made to determine
whether sufficient reserves of lignite (the only fuel in Greece) were present for the
development of mines to produce 1,000,000 tons annually, and to recommend Improve-
rents in mining metheds and practices that would increase production and reduce
3 costs.

4 Anthracite Mechanical Mining Research

o S W e R T W

The Bursau's participation in anthracite mechanical-mining studies hes consisted
in providing new and untried machinerygg/ and engineering services. Cooperating
companies have provided underground test sectioms, power, labor, supplies, and
enginesring services. ProJjects are active in the northern, western, middle, and
southern fields of the anthracite region of Pennsylvania, EHeadquarters for activ-
ities are at Schuylkill Haven, Pa.
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Alr-powered CGerman lightweight shearing machines have been introduced by the “3
Bureay for both flat and pitching beds. Tn the flat beds of the northern field, a {
Project was completed for driving a pillar road 420 feet long in a 28-foot-thick
coal ted without shattering the pillar. This projsct was undertaken in comnection ‘
with changing the mining system in an area containing 1,100,000 tons of marketahle -
coal in pillars. The type of machine used for this work is shown in Tigure 1t.
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217—§E€elds, Joseph J., and Turnbull, Louis A., Slope Sinking Through Weter-Bearing i
Strata at Mine 3, Bell & Zoller Coal & Mining Co., Willlamson County, Iliinecis: ‘i

—...  Bureau of Mines Inf. Circ. 7509, 1949, 5 pp. ok

22/ Buch, John W., Trends in Anthracite Underground Mine Mechanization: Trans, 7th

Ann, Amthracite Conf., Lehigh University, Bethlehem, Pa., May 1949, pp. 195-

206, ,
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In the southern field, work hag been completed that establishes the performance
of lightweight air-powered shearers as & fourfold improvement over hand methods in
developing thin coal heds on heavy pitch. One of thesge mzchines is illustrated in
figure 12.

In connection with studies of mine development, conventional timbering methods
were found to be wasteful of time and probably of material, In order to design a
Tully mechanized timbering method, tests were undertaken to establish data for loads
borne by roadway supports, Preliminary isboratory test work is nearly completed,
This work will be used as the basis for designing and building en experimental
telescopic shield to improve efficiency and safety for the face worker and to elim-
inate the arducus labor of conventional timbering methods.

Hydraulic back filling and hand pecking have been practiced for a long time in
the anthracite ares, and some smail smount of work has been done reumatically,
However, all such work has proved so costly that fullngdvantage has not heen taken of
back £illing for roof control and pillar strengthening. Two years ago the Bureauy
imported, for experimental Purposes, & packing machine of German origin that has hag
widespread use on the Continent and in England for many years. This machine was in-
stalled on the surface at g Northern field mining opsration for preliminary test
runs that proved wvery satisfactory., The machine has been installed underground for
further testing. The machine is shown in figure 13.

A vibrating-blads coal planer patierned in principle after those experimented
with in Germany during the years of World War IT was designed by and is now being
built for the Bureau.

Studies on the Use of Diesel Engines Underground

Work has heen completed on the removal of aldehydes from Diessl exhaust gas by
scrubbing with an aqueous solution containing sodium sulfite (20 percent hy weight)
and hydroquinone (0.5 percent by weight).23/ :

A study of the variahles that affect the average rate of reaction during inflam-
mation in a Diesel engine was hegun. TUnder the hetercgeneous conditicns existing
during combustion in such an engine, it is @ifficult to Separate the effects of dif-
ferent variables. However, preliminary results indicate that the following relation-
ships exist: (1) Fuel concentration is of Primary importance in determining the
average rate of reaction. (2) The reaction rate increases with the increased density
of the intake air; as previous work has established that reaction rate is independent
of the partial pressure of oxygen, this effect is believed to be due to the better
atomization and distribution of the fueil obtained with greaver air density,

The lowsr limit of inflammability of natural gas (the concentration at which
essentially all of the gss 1g burned) in a CFR Dlesel engine was determined to be

.8 percent in the intake at a liquid fuel:air ratio of 0.0066 bound per pound.
Natural gas alone could not be ignited by compression in the COFR Diesel engine, The
lower-1imit flammability of hydrogen in a h—cylinder Hercules Iooc Diesel engine was
similerly determined +o be 12 percent in the inteke at a minimum liquid fuel:air
ratio,

23/ Davis, R, F., and Elliott, M, 4., The Removal of Aldehydes from Diesel Fxhausi
Gas: fTrans. Am. Soc. Mech. Fng., vol. 70, 1948, pp. 7h5-750.
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Fiqure 13, - Brieden pneumatic packing machine. Rock for building pack
introduced at top of machine and fed to air stream at botiom
by a segmented, rotary, internal drum powered by an air
motor. Perfarmance data not available.
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The results of studlies made by the Bureau of Mines on the use of Diesel engines
mderground were presented.gg/ These studies, as well as those made by other
agencies, have shown thet Diesel engines cen be operated safely underground if the
following conditions are meth:

1. Ventilation must be provided to dilute adequately and remove from the
ynderground atmosphsre all harmful and objectionable constituents {carbon monoxide,
oxides of nitrogen, carbon dicxide, oxides of sulfur, aldehydes, and unburned carbon)
of the exhaust from the engine.

2. Flame prctective devices must be provided for the intake and exhaust systems
of the engine to prevent ignition of a flammable atmosphere,

3. Fire hazards in handliing DMesel fusl underground must be eliminated,

Under normal operating conditions with engines in proper mechanical condition,
the concentration of flammable constitusnts in the exhaust is low enocugh to permit
thelr dilution to a safe value in the underground atmosphere by supplying adaguate
ventilation., To avoid undesireble cperating conditions, careful attenbion must bhe
given to the maintenance and adjustment of Diesel engines in underground service.

Tests of three different Diesel engines have shown that s flammable atmosphere
surrounding the engine could be ignited by flame issuing from either the intake or
exhaust systems. Flame arrestors should therefore be provided for the intake and
exhaust openings.

Flame arrestors on Diesel engines may operate at elevated temperatures, depend-
ing upon their positicn in the exhaust systems.

Upon the basis of information obtained in the testing station and in the field,
the Bureau of Mines has issued schedulesjiy, gé/ outlining the procedure Tor testing
Diesel mine locomotives for permissibility and making recommendations for use of
Diesel engines underground.

International Conference of Directors of Mine Safety Research

The Fifth Internationsl Conference of Directors of Mine Safety Research was
Sponsored by the Bureau of Mines and held in Pittsburgh on September 20 to 25, 1948,
The Conference was attended by official delegates from five Ruropean countries and
the Tnited States and by many guests from these and other countries, The technical
sessions were devoted to presentation and discussion of recently developed experi-
mental data on sxplosives, firedamp, coal-dust explosicns, mine fires, electricity
and haulage, and health and safety 1n mining,

2 Elliott, Martin A., Review of Bureau of Mines Work on the Use of Diesel EZngines
~ Underground: Buresu of Mines Rept. of Investigations %381, 1948, 28 pp.
§§/ Bureau of Mines Schedule 22 - Procedure for Testing Diesel Mine Loccmotives for

Permissibility and Recommendations on the use of Diesel Locomotives Underground:

Federal Register, vol. 9, No. 230, Nov. 17, 1944, pp. 137Lk2-13753, inecl.

gé/ Bureau of Mines Schedutle 24 - Procedure for Testing Mobile Diesel Powered Equip-
ment for Non-Coal Mines: Federal Register, vol. 14, No. 67, April 8, 19hg,
pp. 1671-1677, incl, Correction for Schedule 24: Tederal Register, vol. 1k,
No. 113, June 14, 1949, p. 3201,
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