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IHTRODUCTION

1Thle is the tenth annual report of reeearch an& techncloglc work con~
neted by the Bureaw of Mines on.the occurrence, pronerties, m;n;rg, prepa-
on, and uses of cozl and coal prodacts., These arnual reviews are guides
he current work and publlcatlcns of* the. Bureau but do not replace the Lo
‘complete reports pu011shed under the authorshrp of the 1nd1v1dual 1nvee~‘
tors on spec¢ific probleme in Bureau of Mineas bulletins, - technical papers
4. of investigations, and information clrculars end in the technical
‘The Annual Report of thé Diteetor of ‘the Bureau of Mlnee te”tne Secre-
“the Interior for the Fiscal Year ended_June 50 19L5, eummarlzes the
"t work on coal-as follows:

Coal and Ccal Prcducts

The United, Statee malntalned its No. l 1ndustr1al p051t10n 1n eupplylng

or war and in preparing for peace cnrough more- complete mining; im-"
preparetlon.and up-grading of coal for special: uses,. and: better utlll-
cf coal in 1rcustr1al establ 1shmence and hcmee.y

Fuel Services. - To malntaln fuel efficlency at ml?lcary DlantS, to
war industries. operating at full capacity, to permit proper chernment
haees, to gld- Federal- coalamlne inspectors in preventing coal-dust
“Sicns and to assist the Bureau in ‘coal .explorations. and research
samples of various fiels. were analyzed Bureau. englneere adv1sed many
nt agencies in the purchase and utilization .of fuels ang fuel-burnlng
gament fuel efficiency. and eguipment acceptance tests were made. . At many
Ps recommended changes in operaticn of equipment saved thoueands .of
©al. Choice of fuel was mede for new Veterans Admlnlstratlon pro-
;leflcultles ‘that prevénted.continuous boilewr operation were elimi=-
L. two naval land stations; ‘Federal boiler. plante,includlng all Army.
veres safeguarded: from boiler-seales’ corroelon and caustic embrlttlement
ropér feed-water conditioning service. - Serious. corrosion in. conden-
-lines vas studied; reeultlng in better protectlon of’ e%OO 000, OOO
eteel equlcmeﬁt v

Mational Fuel Ef flclengy. ~;A ?atron—w1de fuel-conservatlcn prcgram en-
Lhousands of volunteer ‘engineers and fuel. ugers was: conaucted. A net-
ome 20,000 volunteers was-esteblished, snd. more tnan lJ,OOO 1ndus~
] and organJZatlons pledged cooceratlon aimed. a¥ saving 29 million
20a1 per year. ' Information on proper storing of coal_wae‘mede_aVailﬂ
lustry by thousands of copies of publidafiénd)” A8 a result of
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Bufeau studies,a packaged—fvel lenu was eSuablluhed in Philadelphia fo
verting 15C¢,000 tons of surpius anthracite fires into a convenient fusl
a Iaige percentageﬁo;,tpmal fines was-blended with ‘bitumincus: coal for
use. ’ ' *

.-a;-..-Or---x.--u.,!‘-..;---a-'.\_;A-..

Coal M;nlng_and Exnlo tion. .- Tﬂﬁ Bnreau qupenated w1th anthraclt
producers in studying the preventlon“o* flooding of" operatlng mines angd
lined new methods of, betier mining of. thin,. steeply pitching beds which
stitute a 1ar ge part of the anthracite yet ynmined. Economic limitati
1light equipment for stripping coal Ifrom outcrops in mounua‘nous areas
determined. Western, southerm, and eastern coal areas were explored far
mlnacle reserves of  coking coals; the Pacific Northwest for near-by fu
plies. -Laboratory coking. < esnsﬁand petrogfaphic examinations © A
150 coals from the United States, Chile, and China were made.
creasing e¢f1c1ency and prouuculon ‘of Chilean COalS Were: 1rvest1gaied ‘an

' erortnd.

Ga DhSu-, and Vapo;éExp1081on Besearuh. ~ To re&uce'eXPWOSioﬁ'haz
in.coal. mmnes and, in many -types of plants, tests were nads on 1ndustria
ders,. dusts, and. vapor-alr mlxtures, recommenaatlons and- safety codes
Furmlated for- mlnlmlalng ‘the destructive effecls or preventing explosa_
- plants producing explosive materials and dusts; and speclilcatlons for e
ductive footwear and flooring mauerlaTS were: developed to lesgen explosic
hazards fron static elecurlclty. Condltﬂons permitting safe use in coal
of larger charges - of . ex91051ves were determined by tests.

COal Preparation snd. Storage. - To augment deplete& supplles of hléh
grade _coking coals and %0 up—grade marglnal and lower-ranu coals for mor
efTicient utilization, preparatOﬂy treatments of coking coals to reduce
fur and ash and the salvaging of refuse coal at points of mining were st
The .distribution ‘of sulfur in coking coals of Greene County,Pa., was: -det
mlne&.: Two Alabama, companies based de31gns of coal-preparation plants
. Bureau washabllltj data, and studies by Bureau engineers showed that .CO

-tfatlrg “tahles were effective fo* recovering coke brescze from dumps."
tory studles on the siorage pfopevtles of aboui 35 coals were made; the
of PuDllCaulOPS on methods of storlng coal wewe dlstrlbuted to 1ndustry
request. ’ :

- Coal'CGMbusgiani- To study slag ¢89051us on boiler tuhes from

coai ash, to provide Anfoimation® for improving the design of boiler fu

and %o improve’ their operatlng efilﬁlency, the Bureau developed appara
‘measure the tnermal conduct1v1ty of .coal-ash siags. - Fundamental data Wwere
accumulated by g gtudy of -over 200 ash dnglyses; all and studles of slagglng,
‘gtumospheric ‘conditions arcund furnace walls demongtrated one cause of tu
failure and lessened boiler oubage. Burning characteristics of emergency
fuels and .of fuels: pfodvced by new Processes were determined. - For the. Firs
time in the. Uﬁlted States, the electron mlcroscope wasg use& to determ;ne
sur?ace area and size ﬁlstrlbutlon of powdered. coal,

. Coklng and G551flcat19n. - The Buresu's tests for thé complete evaliatif
of the, gas- and coke—maklng propertles of coals were applled to coals from
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-or con, ew;y_devéloped fields, This work has greatly benefited the gas and coke in-
: dustries and will continue to 4o so0 after the war. Greater production and
% oved quality of uniform coke without increased cost of capital or labor:

Technical assistance given to beehive-oven and beehive-coke recovery
9 eratlons cnabled operatere to produce more coke and maintain higher operat-
efflclencles, A mekhod WS ¢eveloped for produo 1@ carbbn'monoxide of .

Synthetic Ticuid Fuels. - The Prog ram‘authdrizé@fby‘the_Ccngfesé in ‘the
shetic Liguid Fuels Act (Public Law 290) is underway, with construction -
ted on the necessarJ bullalngs and equ1pmont at three locatwons. Research

et el e g e e e S LTRRe e e

They aro’ engabed in funda-‘
1 rosearoh, proccss dcvclopmeﬁt work, ‘and onglncer¢ng design, The work
des corrolatlon of the autlvlty of catalysts Wlth physlcal groncftles ag

hé'&omonstration plants using ccal, which will produce'éoo bé$relé of
ddy as compared to 1 to 2 barrcls per day from the pilot plants, will

eeded for the design of experimental and demonstration plants Tor pro-
8 marketable products from oil shale is going forward in temportary quar-
Among the processes being investigated is the ‘so-called thermal solu-
Cess in which the cil shale is.heated t0 moderate temperatures

)in the presence of a solvent, such as shale 011 and then sxtracted
Rbre volatile solvent.
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'Constructibn of +the oil-ghale. demonsiration plant on the Naval of
reserve near Rifle, Colo., is progressing, The mine, which will providety
40 .150 tons of shale per day for The retorts, has been opened. An Im
part of the mining operation will be to develop low-cost methods of wmin:
oil shele and to demonstrate the costs of mining on a large scale, Th
cessing section of the demonstration plant will have retorts of several

~operating on a scale of 23 to 100 tons of shale per day each and equipméng
for refining the shale oil 1o praduce salable products, Conslderable squip;
ment has been ordersd and work on necessary rosds, utilities, and housin

© in progress,. : : Lo

Explosives and Explosions

To avoid fires and explosions caused by exposure of bare electric f
wirs in mines, “the Bureau of Mines has encouraged development of Diesel,

. - 2

locomotives, = A schédule of permissible requirements for such locamotives B
published; if Tollowed; the locomotive will be approved for use in gassy
"dusty coal mines. B ,

:-T@Tpermit_heaVier‘charges'of explosives in cosl mining and thus assi
in meetihg increased demands for coal, an extensive experimental study ha
developed conditions under wilch the permissible charge may be increased .

to 3 poinds, A new schedule was published detailing the necessary condit
under which permissible Dlasting devices can be Tired without stemming.

- Fires and explosions in cozl mines caused by explosives are reduced
-prevented by the use of gheathed- explosives, Put under some conditions she
mey ceusé toxic gas hazards to increase. Studies of such toxic gas emiss
vere maintained., HaZards associated with the use of liguld-oxygen éxplosivi
are being evaliated. New tests useful in this and studies of ‘other explosiye
were developed. S A :

A new teat Tor detonators gave results more indicative of practice. 3
electronic chronoscope that will measure time intervals of a miliionth of”
. gécond was invented, = . ' : '

- Five explosives were zdded to the active list of permissible explosi
which nowv .contains 178 names; 419 chemical analyses, 2,717 gallery tests,”
2,029 cther conirol teats were made in comnection with studies for the arne
forces and in the maintensnce of safe standards for mining.

ACKHOWLEDGMENTS -

Thisfrepoft includes work done under the technical direction of the fol
lowing members of the staff-of the Bureau of Mines: o

‘FUELS AND EXPLOSIVES BRANCE '

_ A, C, Fieldner, chief
© P, M. Ambrose, assistant chief

-8 -




I.C. 7352

Coal Division -

Ash, supervising engineer, Anthracite Flcod-Prevention Section.
”E:—Barkley,_/ supervising engineer, Fuel Economy Service Section.
Buch; supervising engineer, Anthracite Mechanical Mining Sectlon.
: Cooper, supervising chemist, Coal Analysis Section.
: Davis, superviging chemist, Coal Carbonization Section.
e Geriies, engineer in charge Grand’ Forks, Nl. Dak., Pilot Plant. .
éﬁvreenwald superintendent, - Central Experiment Station, Pittsburgh, Pa.
Hartmann, supervising engineer, Experlmental Coal Mine and Dust uxp1051ons
Section. ‘
Parry, supervising engineer, Subbltumlnous Coal and L;gnlte Section.
Reid sunerv1alng engineer, Combustion Research Section.
el Supervising chemist, anl Constltutlon and Miscellaneous Tests

[

paleobotanist, Cogl Constitution LaboratorJ.
nyder, uperv181ng englneer Fuel Inspection Section,
%}'Qrgh,zf superV151ng englneer, ‘Physical Chemistry and Physics Section. .
_Toenges, superv151ng englneer, Bltumlnoue Coal Mlning Sectlon. . .

b

,Office.of Synthetic Liquid Fuels
T
eder, chief, Office of Synthetic Liquid Fuels,
ty, assistant chlef OfFige -of Synthetic quuld.Fuels.
ief, Synthesis Gas Produciicen Division.
cblef Res#axch and Development 31v1skon.

0 a531stant chlef ExD1051veu DlViSlon. &
Superflslng englneer Ex01051ves Research Sectlon.




I.C. 7352
HEALTE AND SAFETY BRANCE

. o

D. Harrlngton, cnlel

Jde Jds Fovnes, chie;, Coal Mlne Inspection DlVlSlon, and 5381sta
Health and Salety'Bfanch. Lo
We J. Fene, assistant chiel, Coal hlne Inspection DlVlSlon.
Se_H. Ash,:chief, Safety D1v151on, and formerly superv181ng englqeer,
oite, Flnod-Preventlon Section, Coal D1v1810n, Fuels, and Exp¢081ves "B
R. D, Leitch, chief, prlos;ves Control DlVlSlOﬂ. :
H. H. Schrenk, chlef Health Division.

METALIURGICAL BRANCH

R. G, Enickerbocker, chief

0} C. Ralston, a851stant cnlez

V. H._Cognlll -supervising engineer, Southern Experzmeqt Statlonf.

B. W, Gehdrud, supervising Eng;peer, Coal Preparatlon Sectlon, Souther1
Experlmenm Station.

H. F Yancey, supe“v181ng engineer, Northwest Experlmenu Station.

M]ITIi\{G BRANCH = -

L. B. Mcon, chief
Gy .Ds Jermaln, assistant chief

_ Acknowledgment is ma&e, also, of the'cooperation of thé following ingt:
tutions and organizations: : ' - o ln

American Soclety of Mechanical Engineers, Rhode. Island -State Colle
American Society for Testing Materials,’ Univergity of Alabama.

Colorado School of Mines, University of North Dakol
Combustion Epglneerlng Co. L B University of Washingbon

ORIGLI, COMPOS¢T10N AND PROPERTIES OF COALS

Inspection, Sampllng, and Analysis

Ow1ng to the coal shortage during the year, it was generally 1m30851ble
to obtain bids on a guaranteed apalysis basis, and in most instances Govern
ment agencies had to accept. such coals as were of fered or obtain coal thro‘
directives by the 801id Fuels Adwinistration for War on a flat price ba51s.
Consuliing servics, 1nclud1ng the snalyses of blde and recommendatione of
awvards, was given on the m pzrchase of fuel for the Denartment of Justice, the
Office of Indian Affairs, the Federal Public Eousing Aithority, the Govern
ment, Fuel Yards, the Veterans Administration, the Depariment oF Agrieulture;
the War Department; and the Navy Depariment. Coal purchases by Federal agetl
cies during the fiscal year were estimated at 11, 000,000 tons; ~the War De=-
pariment was the largest purchaser and the Havy Department the second largest
Analyses were furnished all nurch951ng agepcles For use in evaluaiting coal

_94h - 10 -
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and. for use Wﬁegiéﬁpstityte;goals-Werefofféféﬁ._,Iﬁ connection with con-
ots Tor furnishing ﬁﬁisfcoal,,5,5l6 reports. on proximate or.ultimate analy-

and heating value of coal and 2,366. reports on fusing temperatures.of ash
iscued to Federal agencies. - Although no price adjustments were provided
he contracts, the War Departmeént was supplied with analysss.of reliable
y1les on which other action, such as cancellation of contracts, refusal of
her shipments, .and rejections of coal, could be taken. Coal sampling at
osts, renewed in September 1943 upon request of the War-Department, was
Fifued, and Army personnel were instructed in proper methods of sampling.
31, 1,701 ¥isité to Army, posts were made, and 2,064 samples were Collected.
. request of thie War Departument, a new program of collecting coals for
faneous heating tests was started, and samples were collected &t 27 mines
States. Sampling at Pennsylvania. anthracite breskers; initiated in
ber 194% upon requést of the Solid Fuels Administration for War, was con-
and 484 samples at 125 breakers were collected during: the year.. A a
of this work, a number of breakers were shut down, others-installed new
ng equipnment, and the quality of anthracite shipped . was.improved. gener-
Cozls were collected for special purposes from.deposits. in: several:
The coals included 22 face samples at 13 mines and 10 samples at 2
‘for preliminary washing tests, with the object of ingreasing production
vland by wtilizing lower-grade coals; 5 face and 5 column samples from
3, and 50 special petrologic samples Tox th?\pu@pqgg_Qf;pqr;elatingépga}
and of ‘determining carbonizing properties of coals in the vicinlty of
;. Fayette County, W. Va.; 2 Permsylvania anthracites. to- determise the
of anthracite when bLlended with bituminous ccal in-coke making, and 77
“at 7l mines. in Colorado, & samples at I mines in New Mexico, 2-Sam-
at 2 mines in Utah, and 2 semples.in 2 mines in Wyoming for preliminary
onization tests by a new process for carbonizing cosl developed by the
f Mines at Golden, Colo. ' S e

Gonnection with the inspection of coal purchased on specifications by -
agencies, 6,491 Samples from purchases, tipple, and breaker inspec~
Te analyzed. More than 87 percent of these samples were for the War
' Departments and for the Solid Fuels Admimistration for War; the.re-
13 percent were for civilian agencies of the Goverrment. . In addition,
ples were analyzed for correlation with researches. by various sec-
£ .the Bureau of Mines on the preparation and utilization of coal and
>ducts, by the Florida Gedlogical Survey in its studies of peat, and
Foreign Economic Adininistiation in it8 investigations of Italian lig-
gnd: of Chiness ccals. These 6,574 samples cpme from 22 States in this
Py -from Australia, China, and Italy; and from Bragzil, Chile, and Colum=
South America. ‘ : ‘ : ‘

deral cosl-mine inspectors submittéd 7,558 samples of dust taken from

;. Yoofs, and floors in 956 commerciel mines in 20 States. Analyses .

4€3¢" dugts gave data that were used in formmlating corrective recommenda-
mine operstors, < T 0 T T T o '

aiﬂitidn'tq serviées‘giﬁen to the gévefél sections of the Bureau of
L to other Federal sgéncied in analyzing é'§otal of. 20,62% samples ?f
Xe, char, briquets, tar, pitch, centrifuge residues, gasoline Tractions,

-1l -
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and coal-mine dusts, the Central Iaboratory in Pitt shurgh assisted obher.
labor stories by eendlng them porbions of recently anaiyzed semples to pe
checking iaboratory procedures and equipment. Samplces were furnished t
Amerlcan laborator¢es during the IlSCal yenr,: '

Analyses of:Tennessee and Georgla Coals

A'compiliationg/ of - analJSes of Ten nnessee and Georgis coals made by
Bureéau of- Mlnes vas published and is another in the series .of. papers @ese
ing ¢oals of 1nd1v1dua1 pro&u01ng Staueo. The topograpny and geology o
coal fields, methods of
and the relatlonsblp of mine samples to cozmerclal shipments were dlecuss
Descrlptlons OI mine, tipple, and deliversd samples included chemical an:
ses, czglori fic values, classifications by rank, agglomerating indexes,
blllty of ash temperatures, true -specific grav1t1eu, and sulfur forms. -
tailed descriptions were given of the- location, thickness of bed, nature: o
floor ahd roof, and partings of a rumber of {ypical mines .in Tennessee ‘and

Georgia. Tennessee ranked ninth in proauc tion of bltumﬁnoue cozl in 1942
~the output- belng ?,h25,000 tons.,

Constltutlon, Propertles and Analytloal Methods

Petrologlo Studles of Coal ana Rock Cores ¢rom Exploratlon PrOJects

tained.from exulo atﬂon prOJects by dlamona drllllng. The DrOJects 1nolu
exploratlone for coking coal and fuel reserves in.the Paonia-Scmerset regic
in west central Colorado and in. the Deep River coal fileld in central Lort
Carolina; for coking-coal ruserves in the Lookeout Mcuntain coal field. in
northeastern Georgla and northwestern Alabamz; and for fuel reserves 1n i
Coaldale coal district, Esmerglda County, Nev., the Coos Bay coal Field i
southwestern Oregon, the Narraganset coal basin in Rhode Ialand,. the: Geor i)
Greek .coal flelo in western Maryland, and the Toledo llgnﬁte dep051t An Gh
County, Wash, Detalled desorlptlons of' the coal cores and associated rock
were recorded ‘o coord;nate with other date obiained on these eFDlOfaulQnu
samples, Studies of the plant microfossils from the coal were made. of the:
Paonﬂa~Somereet and Coos Ba ay coals to correlate individual.cosl beds. :Re<
sulis obtained by mlcrosconlc and megasopic methods charaoterlzln unel
dale and Paonla—Some:set ooals have bee1 oomplled ‘

" The occurrence and petrologic characzerlsulcs of the Willow Creek coa
bed in southwestern Wyoming and of a coal deposit.near Loaidale, Nev., were
gtudied in connection with exploration projects (see E: oloratlon oft Coal D
posits, pp. <5 and 29).  The Main Middle Willow Creek bed contalned gpout
area percent of aPthraXylon, 50 of translucent attritus, 18 of ‘opague at trl
tus, and 2 of fusain. BLCTOSCOch studlen 1nd¢cated that the relaulvely

L/ Fiéldner, A. C., Nelson, W. A., Toenges, A. L., frasef T., Cremz, M
Anderson, R. L., Bell, C. H,, Snyder, N. H., Cooper, E M., Absrnathy,
R. F., Tarpley, E. C., and Swingle, R. J., Analyses of Tennessee Coals.
(Includlng Georgiz): Bureau of Mines Teoh. Paper 671 19&5, 245 pp.

okl - 12 -
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rt behavior of opaque attritus gave rise to pebbly structure in the ccke.

positional deficiencies of this coal for metallurgical coke production

1t be improved by blending with a coking ccal containing a high percent-
f anthraxylon, Studies of the Coaldale deposit showed that the coal was

eptionally high in detrital minerels, particularly in feldspar, and would

/e 1ittle practicability for importent production. : : .o

thods of Petrologic Study

‘A review was nade of petrologic concepts andg the methodology of quantita~-
s petrology. A new method was devised with the objective of resolving coal
o six pripary components, Withqﬁt‘regardfto Yithology. The methed should

r. characterize cozls already prepared Tor market; its application wiil be
ted Turther, using prepared fractions of :commercial coal.

Definition of "Typical” Coal

To. determine how typical an individual ccal may be frdn evaluation of. ita
vographic analyses, the average petrographic compositions of American coals
ﬁ%&lfferent age groups were calculated from data cbtained in Bureau.cf Mines
fidies of the past 15 years, Table 1 swmarizes these data, which tend o
a systematic variation in aversge composition., Since the data are based
micro preparations, which necessarily involve scme loss of most. friable
rials, it is probable that the average values for fusain, in particular,
6. somewhat lower than the true value for the coal beds. However, since
the coals wore analyzed under the same conditions, the data should indi-
srather accurately the relative amounts of ccmponents, The fact that Car=-
férous coals have about twice ag mich opague attritus and fusain as the
€rally lower-rank coals of Tertiery age may be.of geuersl significence in
“utilization. For example, these two congtituents are rctably less amen-
to liquefaction by pressure hydrogenation than is the remainder of the
furthermore, fusain may nolt be forming in present day'psgxsginwthe;éame
8s it did in the past. - : I . -

TABIE 1, - Average petiographic’ composition of coals of
' different geological age

) Geological age, area percent
: Componernt Carbonifercus | Cretaceous Terblary -
ANTHTaX 1o, eeseesens 53,0 | 6.8 .} 5L
Transiucent attritus. . 313 Lok Lo.2
‘Opague attrituS...... S 1e.2’ 10.9 . b,
FUSaiN.eeseevnncroann 3.5 1.9 1+

7,

Lology of Coal-Column Semples from Operating Hines

ﬁtudies of column sagmples from various conl beds have been evaluated with
énce o the averags data for cosls of daifferent age groups as given in
©2., Because of the great differences in type and renk, which probably
L_Ctly account for additional differénces in tpa petPologic entities re-

ted, comparison of the lignité with the Carbonifercus age bltuminous coals
be made with reservation. Petrologic analyses of nine other column sam-
Were completed, but reports have hot yet been issued.
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PARTICLE SIZE, MICRONS
- Size distribution of subsieve coal particles.
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