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Toxic Mine Atmospheres

Tn connection with the work carried on under the provisions of the Federal
Coal Mine Inspection Act, approximstely 15,000 samples of mine air were analyzed to
determine the adequacy of ventilation in coal mineg and to aid in the control and
extinguishment of mine fires., OSeven hundred and fifty samples of alr-borne dusts
and other mineral materials were examined to determine the free-silica content and
dust concentration in connection with studies relating to health hazards from dust ip
mining operations. These analytical operations required more than 100,000 individuay
determinations.

As the sempling and analysis of mine atmospheres play an important part In pro-
moting and maintaining safe and healthful conditions in mining, informetion on the
subject was revised and brought up to date in a publication designed as a practical
working manual for the mine operator and mining engineer.27

An investigation of the causes of explosions and formation of carbon monoxide in
compressed-air systems demonstrated that a "carbon-oxygen complex” exists in the car-
bon deposits that are formed normelly in such systems.gﬁ/ This complex may act as an
initiator of the exothermic reactions that result in explosions and formatlion of car-
hon monoxide in compressed-air systems. The findings of this investigation may point
the way to increased safety in the use of compressed-zir in mining and other
industries.

Approval testing was continued on respiratory protective devices applicable to
use in the mining and mineral industries. Six new approvals and 37 extensions of
approval, representing modifications and improvements in design, were granted. To
aid in the selection of respiratory protective devices, and to bring up to date in-
formation on the subject, a listing of the newly approved devices was prepared.EQ/

Electrical Equipment for Mines

Tnless electric equipment is built, maintained, and used properly in gassy coal
mines, such equipment can be hazardous from the standpoint of initiating mine fires
and explosions. As a means of avoiding this hazard, the Bureau of Mines has estab-
lished certain standards, published as "schedules," for the guidance of manufacturers
who produce mine equipment, A design of equipment that passes the tests and inspec-
tiong prescribed by these standards is formelly approved by the Bureau of Mines and
becomes known as "permissible" equipment, that is, permissible for use in gassy coal
mines., Each item of equipment of this design sold by the manufacturer as permissible
is identified by an approvel plate bearing ths Bureau of Minss' seal. Manufacturers
in increasing numbers, both in this country and abroad, are beccming more and more
interested in the standards of the United States, so much sc that it was necessary to
reprint Schedule 2Ej¥y to satisfy the large demand for this publicationm.

27/ Berger, L. B., and Schrenk, H. H,, Sampling and Analysis of Mine Atmospheres:
Bureau of Mines Miners Circ. 3%, 1948 revision, 103 pp.

g@/ Busch, H. W., Berger, L, B., and Schrenk, H. H., The Carbon-Oxygen Complex as &
Possible Initiator of Explosions and Formation of Carbon Monoxide in Compressed-
Alr Systems: Bureau of Mines Rept. of Investigeations LL65, 19L4g, 22 pp.

gg/ Berger, L. B,, Supplementzl List of Resplratory Protective Devices Approved by
the Buresu of Mines (additions to list published in Inf. Circ. Thil): Bureau
of Mines Inf. Cire. 7513, 194G, 3 p.

30/ Bureau of Mines Schedule 2B - Procedure for Testing Junction Boxes and Electric
Motor-Driven Mine Equipment for Permissibility: TFederal Register, vol. 10, No.
41, Feb. 27, 19h5, 7. 2230—22&0, incl. Amendment to Schedule ZE: TFederal
Reglster, vol, 12, No. 219, Nov. 7, 19%7, pp. 7285-7237, incl.
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Under the eight gchedules now in effect, & manufacturer can have almost every
type of equipment used at or near the face of active mine workings investigated for
jt5 liability +to ignite gas 0T conl dust or a combination of these. During the
i to fiscal year 194G, 53 approvals were 1gsued. These jncluded the designs for 21
d 1pading machines and conveyors, 1 cutting machine, 1 cortinucus miner, 5 drilling
ts machines, 1 pining-machine truck, 2 air compressors, 1 pattery-operated ghuttle car,
nd 1 post-puller, 1 timbering machine, 5 fan-drive unite, 1 greasing truck, 2 battery- .
st in operated ubility trucks, 1 ear-spotting hoist, 1 Junction box, 1 distribution box, 1 '
ridual cleaner, 3 rock-duss distributors, 1 ten-shot blasting unit, 1 one-shot blasting
wmit, 1 electric cap lamp, and 1 flame safety lamp.
irO- mlectrical Control Mechanisms in Underground Pum ing Plants
the
ical The physical 1ay-cut of two large, modern, underground, automatic pumping plants
in the anthracite region are described.i&/ A detailed technical explanation, 8ccom-
panied by wiring diagrams, Was given of the functioning of the individual electrical
zide in contrel mechanisms and safety features incorporated into the controles end the effect
& car- each mechanism has an the over-all automatic operaticn of the plant.
5 as &n
of car- Roof Comtrol
y point
Falls of roof and coal account for about half the total fatalities 1n coal
mines. DBureaud of Mines engine¢rs have conducted studies of roof ~control measures
through the years when funds for such work were availsble, and some practicel solu-
le o tions to specilal problems, such a8 "pumps , " have beel Jeveloped. However, Do nev
- of roof -controk method that could ve applied generally in mines was aiscovered umtil
. To 1948, when two Bureau of Mines engineers investigated a roof-control method used for
we in- many years 1n metzl mines 1In southeast Missouri, recognized 1ts possibilities, and
1-22/ applied +he method in coal mines and some ore mines in the United States. Experi-
mental work was conducted to prove its value and practicability under actual operat-
ing conditions.ﬁé/, 51/, 5&/ The method 1s referred to &5 nguspension Roct
Supports.”
sy ceoal
- fires The principle ipvolved in this improved method of roof control is the prevention
estab- of initial sag and gubsequent failure of thin bands of roof strata by reinforcing the
‘acturers strata with steel rods as goon a8 the roof is exposed. These supports eliminate the
inspec- use of timber sets and posts, and are of especial value in mechanized mines where
es and dislodgment of the standard supperts 1s 1ikely to result in roof failure and possible
ssy coal injury to thosé persons in the immediate vicinity.
rmissible
acturers Puring the fiscal year, in snswer to numerous requests by coal companies, exam-
d more inations were made of +the roof end mining conditions ab various mines by personnel of
sssary 1o the roof -control group +o. determins If guspension roof supporis Wers applicable to
the local conditlons. These examinatlons and recommendations were made with reapect
— to the installation of supports. Turing the fiscal year, 11D mine examinabions for
leres: this purpose were made in 11 States.
lex &8 8
Tompressed- 31/ Durham, A. C., Design ana Operation of Tilectrical Contrel Mechanisms in Under-
EP- . ground Pumping Plants: Bureau of Mines Inf. Circ. 7478, 1948, 21 pp.
cved bY 32/ Thomas, E., Seeling, C., Ferz, F., snd Hansch, M., Control of Roof and Prevention
Bureau of Accidents from Falle of Rock and coal: Bureau of Mines Tnf. cire. TWTL,
) 1948, 9 PP, :
Blectric : 33/ Thomas, E., guspensicon Roof Supports: Conl Age, vol. 53, 1948, pe. 87-91.
1. 10, No- 3%/ Thomas, E., conventional Timbering ve. Sugpension Supports: Mechanization, vol.
deral 13, 1949, pp. 147-352.
- 27 -
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e been installeq in 60 bituminous_

°5, .and it is estimated that
by this means.

During the figeal YEAr, a stratascope hag been de ompleti0n
at the Naval Gun Pactory, Washington, D, ¢, This i1 i i i
and accuracy in determining strats Separation, whi
sxploring boreholes drilled in thinly bedded min

» 8nd a limiteg
at two installations where SUSpey.

insufficient +g Permit accurate
interpretation. To supplement the readings obtained in the field, a schedule of

laboratory tests has been set up 4o determing factors thay mey affect ultimate-
Tesults. Indications are that the "torgquometer™ readings will provide slgnificant,
information relating to effectiveness of suspension-rod anchorages,

Anthracite Flood Prevention
———=———==.--00d Frevention

Investigations of underground water Pools, the "buried valle
hanns River, anthracite reserves, existent bumping facilitieg
tunnels, and g study of deep-well Pumps and deep—well—p
anthracite region were conducted in the search for g solution to the anthracite
flood-prevention Problem. The investigation of underground watey pools was
completed.35/ The Survey revealed that there are 91 hilils
rounded in“I59 pocls in underground workings ang 2.3 bi

7" of the Susgue-~
existent drainage
wmping installations in the

One phase of the mine-water broblem, as it bertains to the northern field of
the anthracite region, is the fresence of the burieq valley
of the Susquehanng River, The Present river ch
ancient wetervays, which the north branech of the Susquehanna River has filled with
clay, Sand, and gravel deposits, Thig valley £il]l ig water-bearing and irreguiar in
trend ana depth. The thickness of the depositional materigl generally is 100 tg 150
Teet, though in places it ig more than 300 feet thick., The coal measureg underlie

A vast tonnage of anthracite

workings bresking into the valley-rilg deposits unexpectedly, with resultant lasg of
life angd property,

To date, Information on 13,000 boreholes hag been ¢

omplled, and from this and
other information, 57 contour maps have heepn Prepared,

A study was begun to

determine Possible sites for drainage tunnels in the
northern ang Southern fields,

. L., Hughes, Karl, Romischer, W. M., and Westfield, J.,
Water Pools in Pennsylvanig Anthracite Mines: Bureay or Mines Tseh, Paper 727,
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— PREPARATION OF COAL S
Coal Washing .' By
ion Cleening and Recovery of Fine Coal L
-en The second commercial instzllation of the "kerosine-flotation"” process was made o
gt a mine in the Birmingham, Ala., district, where it operates on minus 10-mesh ‘;,i:

fines screened from run-of-mine coal, R

_d_ LI

pen- This plant Is providing & sclution to what has always been a difficult problem Cod
o ’ in wet-preparation plants - the recovery, cleaning, and dewatering of "fines.” The o i”

e first installation of the kerosine-flotetion proceas, reported last year, 1s being
. used for treatment of the underflow sludge from dewatering screens. Both plants are
" gperating successfully for the recovery of coking coal, They have been built as a : y
: result of Bureau experimental plant and laboratory work initiated several years ago. ..‘”i
I

Laboratory tests have been made of the spplication of this process to the clean-
ing of middling products from jig and teble plants. The results show that the devel-
opment of the process will make additional recovery of coking coal Teasible Trom
gesme that are high in ash because of their high bone-coal content.

Coal Washery-Water Clarification

Under a cooperative agreement with the Truax-Traer Coal Co., Chicago, Iil., the
Bureau of Mines installed and operated a 14-inch-diasmeter cyclone thickener at the
preparaticn plant of the Shamrock Mine, Kayford, West Virginia. The wunit was placed
in the fine-ccal washery circult and used as a water-clarification device., Test data
indicate the recovery of substantially all coal particles 100-mesh and larger in ;
mls} size. Less efficient recovery is expsrienced as the particle size decreases with but .'; i
i a one-third recovery of those solids finer than 329-mesh. idl.

- in i The rate of flow through the unit and the inlet nozzle pressures were controlled .
150 2 by adjusting the speed of a 6- by 4-inch centrifugal pump driven by a 25-hp. motor. .
‘o 5 The underflow spigot had a fixed diameter of 1-3/8 inches, and the inlet-feed nozzle
.cite - wes fixed at 2 inches inside diameter. The overflow nozzle was removable and inter- ,
wge - F changeable, Tests with 2-5/8-inch and 2-3/8-inch overflow orifices gave results that '
s in.  F - wight be considered practical for thickener performance, with a thickener underflow
s, ; product of 5C percent or less water and a recovery of about one-half the solids from
. 3 the washery circuit,
of '
This one cyclone recovered 5 to 6 tons per hour of merketable coal, which was

Previously lost. The demonstration of the usefulness of this device in +the prepara-

3 tlon plant influenced the cooperating company to install three additional cyclones to

handle the entire water volums of the fine-coal washery circuit.

Washing Characteristics of Chilean Cecals

At the request of the Chilean Government, the washing characteristics of Chilean
toals were studied., Coal samples were collected from 7 mines operating in il beds,
8nd the test data were reported.36/ Many of the beds may be washed at high-gravity
¥ith the simplest of medern coal-washing equipment and yield a high-grade, low-ash,
dow-sulfur rroduct. The sulfur content of all samples was either very low (1 percent
or less) or exceeded 3 psrcent., Where the sulfur content was high, little reduction
in Swifur content could be expected by mechanical cleaning. :

3§7‘555_f00tnote 17.
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in ash content.
ash in the ray state, did not
Province of Magallanes, although very low in sulfur,

excert by an uneconomic Sacrifice in yield,

Coal Washing in Washington, Oregon,

Coal samples from the Province of Cencepcion responded well to mechanica]
¢leaning for ash reduction, producing a float-coal ranging from 2.2 tg
The Province cf Voldivia coals, containing less than 10 percent
respond to further ash reduction.

E.7 percant

The coals from the

contained about 17 percent ash,
The samples showed very little frese rock, and examination of the washabili

indicated that the coals are not adapted to substantisgl improvement by washing,

and Alasks

Steeply pitching beds,
quently, all material must be loaded and dealt with on
proving the case with mechanical mining of flat beds,

afforded the same stimulys to the early development of
Northwest that it is Providing wmder mechanization in +

Washington leads all
is cleaned mechanically -
25.6 percent in 1545,
because the mountain-huilding forces that created the o
tense folding and faulting of
increased to anthracite,
the beds were relatively undisturbed, and the rank
subbituminous to lignite.
by figures 14 ang 15.

other States in the bercentag
82.1 percent,

Tiet B O Southport mine of the Coast Fuel Corp.

bedded clay of the Beaver Eill bed. This

whereas in other fields, more distant

hand sorting by the miner at the face is impossible; conge-

the surface, just as is now
Thus, "full-ssam" mining
coal washing in the Pacifie
he rest of the country today,

e of its total production thax

hat the rank of the coal was
from the mountains,

of the coal ranges down through
The washability of several Washington

coals is {llustrates

Coal occurs at o number of locations in western Oregon, but mining has been
limited Principally to the Coos Bay field on the southwastern

coast of Oregon. The

requires a washing plant to remove the inter-
rlant incorporatas Provision fTor screening

crushing the clean iump te Jjoin the screen

the run-of-mine rroduct at sbout boinch size, handwpicking the lump

» 8nd optionally

ings as feed for a Forrester-type dig.

A

tween the subbltuminous cosls
Matanuska Valley,

market .
percent in 1945, a far higher

Coal production in Alaska during recent years

The subbituminous coals,
brepared by gcreening and some handpicking,
impurity than most s0~called
States and consequently must be washed to render
The proportion. of washery feed rejected a

specific-gravity analysis of the raw coal from this mine ig given in tahle L,

has bsen divideg about

equelly be-

of the Nenana field and the bituminous coals of the

dirty"

mined at Suntrana, are cleap enough to be
In contrast, the

coals of the Matanuska
coals mined in the United

§ refuse in Alaska averaged 33

figure than was recorded for any State in the country.

317 Geer, M, R., and Tancey, H, F.,

Am. Inst, Min

. and Met,

Eng. Tech., Pub. 2566F,

Coal Washing in Washington, Oregon, and Alaska.

Mining Trauns., vol. 108, 19kgy,

PP. 200-20%; Mining Eng.

» Vol. 1, We. 6, 1949,

PE. 200-21k4,
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TABIE 4., - Specific-gravity analyses of raw coal from Scuthport mine, QOregon

Cumulative
Weight, | Ash,1/ | Weight, [Ash,1/

Size, inches and mesh [Specific gravity | percent | percent | percent | percent
5 to 1-1/2 inches ..,..| Under 1.h0 73,2 3.8 73.2 9.5
Weight, 10,9 percent ..| 1.40 to 1.5C 10.6 22.9 83.8 1.5
Ash, 22.4 percentl/ ...| 1.50 to 1.70 2.8 39.3 86.6 124
over '  1.70 13.h &r.8 100.0 20k
1-1/2 to 3/4 inch ..... Under 1,40 724 9.8 724 9.8
Weight, 21.3 percent ..t 1.40 to 1.50 11.7 22,1 83.7 11.h
Ash, 22.1 percentl/ ...| 1.50 to 1.70 3.k 40.3 87.1 12.6
over 1.70 13.0 85.9 100.0 2.1
3/ to 3/8 inches ... Tnder  L1.Lo 724 9.4 72.h 9.4
Weight, 23.7 percent 1.40 to 1.50 9.9 21,2 85.3 10.8
Ash, 20.1 percentl/ ...| 1.50 te 1.T70 3.7 39.0 89.0 11.9
Over 1.70 11.0 86.3 100.0 20.1
3/8 inch to 20 mesh ...| TUnder 1.40 724 8.2 72.4 8.2
Weight, 36.2 percent ..| 1.40 to 1.50 10,1 18k 82.6 9.k
ash, 19.3 percentl/ ...| 1.30 to 1.70 3.6 33.6 86.2 10.5
over 1.70 13.9 4.0 100.0 19.3
Under 20 mesh .........| Under 1.50 oo 8.0 49.0 8.0
Weight, 7.9 percent ...| 1.40 to 1L.50 11.0 8.4 60.0 9.9
Ash, 34.7 percentl/ ...| 1.50 to 1.70 7.1 32.9 67.1 12.3
Over 1.70 32,9 80.3 100.0 .7

Composite, 2 inches to
D ievrrancnannns vee.| Under 1.hC 71.3 9.0 71.3 9.0
Weight, 100.0 percent 1.40 to 1.50 10.4 20.4 81.7 10.5
Ash, 21.6 percentl/ ...} 1,50 to 1.70 3.8 36.5 85.5 11.6
- Over 1.70 .5 81.0 100.0 217

1/ Moisturs-free basis.

Sampling of Coal for Fleat-and-Sink Tests

Three typical coal samples, one anthracite and two bituminous, representing
nationally important deposits, were examined in en intensive experimental study of th=
varizbility of several items of asnalytical deta, and the relation of varisbility to

Particls

The
Particle
the many

The

size and sample buik.38/
date presented covered twoc of the samples and set up a relationship hetween
gize and sample size referred to a range of variability tolerance to suit

situations in which float-and-sink data are used.

findings are summarized in figures 16 and 17, showing standard deviztion

from the mean in relation to sample weight for each of the two coals. On these

charts, the reguirement for a variability tolerance of + 1 percent of the sampls in

u3§7j§5iley, A. L., and Landry, B. A., Sampling of Coal for Float-and-Sink Tests:
Mining Eng., vol. 1, No. 3, 1949; A.I.M.E, Mining Transactions, pp. 79-84;
A IM.E, T.P. 253CF.
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-99 samples out of 100 is shown where the cross line A& intersects the curves. Line p

similarly indicates the conditions for e precision of + 1 percent 35 times out of
1o0C. )

For the two coals covered by this investigation, the semple weights of sink
material indicated for these two precision standards are {1) for the Pittsburgh coal
of l—l/2—inch top size, 96 1b. for 99 out of 100 samples to fall within the tolerancg
of + L percent sink, and 46 pounds to yield an accuracy of 95 out of 10C, and (2) fop
the enthracite rea size, 130 1b., and 70 ib., respactively, for the above tolerances,

Upgrading Marginal Coking Coals by Cozl-Preparation Methods

As part of the study to determine the amount of available coking-coal reserves
suitable for the production of metallurgical coke, preparation characteristics of
high-sulfur coking cosls in southwestern Pennsyivania and northern West Virginia were
investigated. It was desired to determine whether the sulfur and ash in these coals
can be reduced to meet present metallurgical coking-coal standards by conventicnal
coal-preparation methods and +o develop methods that can be used to upgrade high-
sulfur and high-ash ccals with strong coking properties to make them sultable for
metallurgical use,

Production of Electrode Carbon in Germany

Several processes for the production of Wltra-clean coal for electrode carbon -
were developed in Germany prior to and during World War IT. Theseo processes have He
been investigated by British and U. 5. Govermment missions since the end of the
war.39/

Almost all the ultra-clean coal was used in the manufacture of electrodes for the
preduction of aluminum and magnesium. Standard raw materials for making these
electrodes are pitch coke and petrolsum coke, which are nearly ashless, The inclusion
of ash in the electrode carbon results in lowered efficiency and impure metal for the
reduction process. Petroleum coke and pitch coke were in very short supply in Germany
during the war, so that it was necessary to augment the supply with carbon Produced
from coal. In the emergency, methods were developed to clean coal, which never before
had been economically feasible. Other uses of uitra~clean cosl are in direot hydro-
genation of cecal, in production of activateld carbon, and for special fuels,
Specifications for electrode carbon are rather severe owing to the necessity for pro-
ducing pure metal, '

The most important process for ultra cleaning of coal in Germany was froth
Tlotation. In two plants the coal cleaned by froth flotation was treated with acid
or caustic to lower the ash content further. Another precess used on an industrial
scale was dissolving the coal substance in the middie oil from direct hydrogenation
of coal under controlled pressure and temperature., The resulting paste was heated,
Tiltered, and the oil distilled off. The residus was a low-ash organic material that
could be carbonized for electrode carbon or could be hydrogenated directly. Several
other processes had been developed to the laboratory or pilot-plant stage but had
never been used on & commercial scsle. These Processes included cleaning by centri-
fugal action, cleaning by electrostatic acticn, and cleasning by forming a paste with
cil in water,

39/ Graham, H, G., and Schmidt, L. D,, Methods of FProducing Ultra~Clean Conl for
Electrode Carbon in Germany: Bureau of Mines Inf, Cire, 7481, 1948, 13 pp.
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