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tudies of mechanical mining in bituminous-coal mines were continued, with
articular emphasis on the extractlon of pillars with mechanical equipment and the
- offect of the introduction of this equipmeni on percentage of recovery of coal,
pata on mechanized mining and actual percentage of reccvery at a number of mines
are belng correlated for publication.

A study of ceal-mining methods and practices and electrical power demands in
‘the Missouri River Basin was begun this year, and an investigation of coal mining

: in the Bull Mountain field, south central Montana, was completed.

Ceal Mining in Europe

The conditions and methods used in =mining coal In geveral European countries
yere studled by a representative of the Bureau to obtain accurate ideas of methods
to be congidsred in Improving those of American mines and to find ways to increase
Turopean production. Published reperts indicate that Spanish resources are suffi-
cient for that country’'s requirements; but production ig resiricted by lack of
"miners, equipment and power and by Government policy:27 Ttalian resources are in-
adequate, and production has not met‘requirements;§§/ in other countries the situation
ig changing, but details of production and resources are presented,

_ In connection with development of coal deposits near Govermment, schools, hos-
ttals, and villiages in the Arctic regions of Alaska, a reconnaissance was made of
mmber of deposits. 0

The construction of frame heuses in recent years, instead of the use of the con-
ventional sod b (igloo), by the Eskimos in the villages along the Arctic Ocean has
increaged the demand for fuel in these villages., The frame houses, which are not in-
swlated against extreme cold and are difficult to heat, are equipped with coal stoves.
The lack of development of coal depesits in the Arctic has made it necessary to im-
dort coal Trom the Stetes by bost at high cost.

It was concluded from investigaticns of coal deposits in the vicinity of Deer-

h@, Point ILay, and Wairwright (fig. 13) that plans for mining coal in the Arctic

glons of Alasgka for native villages should be based upon natural conditions of the
toal beds; climatic conditions, that is, freezing and thawing; short winter hauls by

nd; summer leng hauls by water; reductlion of present cost of coal; native sbility;
Iative economy; shortage of timber and proper supervision. Two plans can be followed:

8 first would be the development of local sources of ceoal at points nearest each
v:U-lage or group of villages; the second is the development of one source of coal,

@ transportation of coal to a stock pile on the Arctic coast, and transportatlon

this coal by barge to the varicus villages when the Arciic Ocean is free of ice
Aong the shore.

Bast, J. H., Jdr., Information on Ccal Mining 1n Spain: Bursau of Mines InfT,

Circ. 7396, 1947, 27 pp.
. H., Jr., Ttaly's Coal Quandary - Dire Need, Diverse Effect: ZForsign
Commerce Weekly, vol, 26, No. 7, Feb. 15, 1847, pp. 67, 25, 26.
8t, J. H., Jr., The European Coal Situation: Mines Mag,, vol., 36, No. &4,
Aprll 19k6.
XU Toenges, Albert L., and Jolley, Thecdore R., Investigation of Coal Depesits for

Local Use in the Arctic Regions of Alaska, and Proposed Mine Development:
Bursau of Mines Rept. of Investigations %150, 1947, 19 pp.
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Bituminous cozl in a deposit on the Kukpowruk River {fig. 1lt), approximately
45 miles upstream from Point Lay (about 35 air miles 8. 20° E.), does not show de.-
gradation after long exposure to the weather. As the coal can be transported lo
distances with little or no degradation, this area may be considered under the
second plan,

Development of Anthracite-Mining Machinery

A loading machine designed and built by the Bureau to solve the problem of
transportation delays in mechanlzing development work inm thin, steeply pitching
anthracite beds was medified by redesign and reconstruction of the front and rear
drive-trough-support assemblies and replacement of the sleeve-type bearings by
rolier-type., Other minor changes were made to minimize spillage of fines aroumd
the machine, and plans have been carried out to electrify the scraper-end inter-
changeskly with the original air-motor drive, The machine is shown in figure 16,

The principle of planing friable or crushsd cozl beds was demonstrated by Ger- .
many's wartime development of a rigid-blade planer. For planing anthracite or hard '
bituminous coals, the Bureau has undertaken the design and manufacture of a vibrating-
blade type. Design was 70 percent completed in fiscal year 1948,

The 9-hp. Eickhoff (vertical) shearing machine (fig. 15} and the 20-hp. Korfmsnn
universal shearing machine proved so efficient that, after slight changss for better :
mobility that are under way now, these machines will be used for driving a trackless -
gangway and companion airway in a 10-foot bed pitching §5°, An engineering study of -
the mine where these compressed-air-powsred machines are to be used showsd that with
these machines less compressed air is used per yard advance than has bsen used in
hand mining; end that, to drive this development work by hsnd, will cost 40 percent
more than to drive ii by machine, equipment and operating costs included.

Mining of Thick-Bed Pillars in Anthracite

The Bureau of Mines is participating in the establishment of z mechanical min-
ing system for removing 50-foot pillars in a relatively flat anthracite bed ranging
in thickness from 24 to 28 feet. A working committee, censisting of colliery and
central management officials and one Bureau enzineer, has investigated top-siicing
and back-filling methods in the zinc mines of New Jsrsey and hydraulic flushing of
thick, fliat anthracite beds in the Southern anthracite field of Pennsylvania., An
engineering-cost study was initiated to determine the practicability of pneunatic
back filling by using the Buresu's pnewmatic packing machine, which was obtained
from Germany & year ago.

g
-d

In addition, the Bureau has completed contracts for purchasing two lightweight E
shearing machines from Germany for driving small opesnings into the pillars. The k2
cooperating company has designed and 1s buiiding & special remote-control loading E
machine for loading the ceal to be cut by the Bureau's machine.

Anthracite-Flood Prevention

The flooding of active and abandoned anthracite minss In Pennsylvenia was in-
vestigated by obtaining data on: (1) Anthracite reserves, (2) underground water
pools, (3) barrier pillers, (4} the "puried valley" of the Susquehanna River, and
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(5) infiltration of surface water inte underground mine workings.§é¢_§§/ Completion
of the investigaticn of the acid-mine~water problem in the anthracite reglon re-
vealed that industrial wastes in the stresms Plowing through the region neutralize
the acid water from the mines.i_/

A study of barrier pillars, particularly in the area of the structural saddle
in the Horthern cecal basin, was made to determine the size and condition of the pil-
jLa:c‘s.3l\L Various companies were contacted, and information was cbiained regarding
mine workings, barrier piliars, boreholes, overfiow points, and other pertinent in-
formation concerning barrier pillars.

One phase of the mine-water problem as it verbains to the northern field of the
anthracite region is the presence of the "buried valley”" (F1lled ancient channels)
_of the Susquehanna River. This valley £i1l is water-bearing and irregular in trend
end depth. The mining companies that have mirned undésr and adjacent to the "buried
valley" have drilled thousands of boreholes from the zround surface through the
river wash down to bedrock to protect the workers underground and the mine workings.
‘Data are being collected to establish definite limits to this "buried valley" and to
study the nature of the material composing the water-bearing vallsy-fill deposit.

Use of Diesel Engines Underground

: Diesel locomotives have been used successfully in Buropean mines for 18 years,
‘put the actual conditions under which they are used have not been publicized i.. the
United States. Observaticns by Bureau revresentatives of European practice and a
‘Tew instances of use of Diessl locomotives in the United States have showvn that
they can be safely used in both metal and coal mines, Published reports of these
studiesiz/ state that, in Eurcpean practice, the dsnger from sparks is eliminated
by labyrinth spark arrestsrs and from exhaust fumes by ventilation; adverse State
regulations and some prejudices have prevanted their adopt;gn in the United 3Jiates,
but improved types will be made that should gzain approval,s 37

31/ Ash, S. H., Cassep, W. E., Westfield, J., Eaton, W. L., Romischer, W. M., Pod-
gorski, ®. J,, and Johmson, L. K., Flood-Preventicn Projects at Pennsylvania
Anthracite Mines. PFProgress Repert for 1946: Bureau of Mines Rept. of In-

' vestigations 4109, 1gh7, &b pp.

32/ Ash, 8. H., Cassap, W. E., Eatcu, W. L., Hughes, X., Romischer, W. M., West-

: field, dJ., Fioot-Prevsntion Projects at Pemnsylvania Anthracite Mines. Pro-
gress Report for fiscal year ended June 30, 1947: Bureau of Mines Rept. of
Investigations 4288, 1048, 51 op.

3/ Felegy, B. W., Johmson, L. H., and Westfield, J., Acid Mine Water in the Anthra-
cite Reglon of Pemnsylvania: Bureau of Mines Tech. Paper T1C, 1948, L9 pp.

3&/ Ash, 5. H., and Eaton, W. L., Barrier Pillars in the Anthracite Region of Penn-
sylvania: Am. Inst, Min. and Met. Eng., Tech. Pub, 2289, Class F, Coal Tech-

_ nol., Foverwber 1947, 20 »p.

32/ East, J, E., Jr., Cperating Diesel Locomctives Underground in European Mines:
Bureau of Mines Inf. Circ. 7378, 1944, 13 pp.

;é/ Herrington, D., and East, J. H., Jr., Diesel Equipment in Underground Mining:

- Bursau of Mines Inf., Cire. T7HO6, 1947, 87 wvp.

3t/ Jarrington, D., and East, J, H., Jr., Diessl Power Can be Used Underground

" with Safety: Eng. and Min, Jour., vol. 148, No. 6, 1947, pp. 70-76.
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Because of the interest in the application of Diegel enging in coal mineg
their use for underground haulage in & clay mine was observed,3_7 and tesgts Weré
made to determine the compogition of the exhaust gases produced by the e
actual haulage conditions and Lo dete

; ngine ndep
rmine the effects of the operation
ity of the mine atmosphere,

on the qQual.

Studies were completedig/ on the removal of
by scrubbing with an agueous solution containing sodiwn sulfite (10 percent
welght) and hydroguinone (0.5 percent by welght). 1In this brocess, sodium g
is removed by the remction: lap503 + HCHO + Hy0——» NaOH + CE, (MaS0,) OH.
quinone is added to inhibit the ox¥dation of sodium gulfite by the residusl o
in the Diesel exhaust gas,

aldehydes from Diesel exhaust gag

by

ulfite
Eycre.

X¥gen

The resulis of & full-scale test in
through approximaiely 10 gallons of scrub

which exhaust gas from an engine was paggeg
(at 29.92 inches of He and £0° F.)

bing solution at a rate of 3,000 cubic feet
per hour are shown in Tigure 17. In thig test,
S8 was removed for a pericd of 20.5 hours.
gas was evaluated by averaging the sense im.
results are presented in Tlgure 18. Since
of aldehydes, the data indicate that the

onstituent, This residual odor ranged be-
Probably would be undetected when the exhaust ig

Pressions of twelve observers, and the
the scrubbed gas was substantially free
residual odor was caused by some octher ¢
tween faint and very faint and
iluted with anbient air,

In the test described above, the cost of chemica

1.5 cents per M cu. £t. of dry exhaust gas (as 29.92 inches of Hg and 60° 7,), 71r
it is assumed that an engine produces an average of 5,000 cubic feet of dry exhaust
gas per hour and opsrates continuously for 8 hours = day, the daily cost for chemi-
cals would be about 60 cents.

1ls Tor removing aldehydes was

& series of tests was made using a CFR Diesel engine t¢ determine the effect
of cetane number on the compositio

n of the exhaust gas, The results of these tests
showed that fuels having low cetane mumbers preduce slightly more carbon monoxide
and aldehydes at the lower Tuel : air ratios, However, at intermedisie and high
fuel @ air ratios, cetane mumbar

these constituents, In view of the curre

ventilation slightly in underground

applications of Diesel engines, Particularly if the engine operates under 1ight

loads.

For the past several years, the Bureau

information and recommendations on the use of Diesel-powered equipment in noncoal
mines and other underground workings, where the matepisl being mined is incombustible

and the strata do not liberate combustible gases., To meet these requests, a schedule
entitled "Requiremsnts for Approval and Recommendstions on the Use of Diesel-Powered
Equipment in Noncoal Mines" was drafied,

of Mines has received many requests for

§§/'Berger, L. B., and Ariz, R, T., Performance of & Diesol Mine Locomotive: Bureal
of Mines Rept. of Investigations L287, 1948, 15 pp.

39/ Davis, Rogers F., and Elliott, M. A., The Removal of Aldehydes from Diesel Bx-
haust Gas: Trans., Am. Soc. Mech, Eng., vol. 70, 1948, pp. 745-750.
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