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. Seven of tho Tourtess ssala tooted were sovareled into clesun coel uan Impurisy
by Picayv-acd-glinE proceciye to wormit teeting the rnogl e-d St8 azsofiaod Zmpurlities

gepErately for abrasiveness, In every csse Toe lrpnrities nroved far rore abreaive

" thsn the spal sumesLemos. Clesn caal ransed in sbrasivennas froxm about 12 ta L:0

rdiliprarns, while tos Teswy ippurisics peparsted [rox These eanples rarged from

g obout 200 Lo 2,800 milligre=s. Teus, the aTount zzd character of the iTparitices

1 mzzociated with ;& codl Zevh & rurked infleense on its sbrusivemcss,
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Townlanrsrs of the South fmericso Ceal Indusicy

: Triring =ho pust seveTsl yoavTs noteble lmprovemsns: fave hesn nede In tre zrg-
duslise of coal in mamy of the Sguth AmerlcEn COWTILINS . Teornipal conbributlcos o
by Buresu ol Mioes migzioms end oiher Ameriesn tochzlizolens

/  ihers sre large GgAal TeseTVEE In srgensive, Brazil, Thlie,
S, WS rezuela, &ni theras Is profuctios 1z Brszil, Chile, Fzw, a-d
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I Argertine recenl dsvelopwsrts ained at expanding the pations: production op
coel corprizeds (1) Exzloration work in the Rio Turbio cos: fisid of Argeztine
Fatagonia, [2) copatrection of a rarrow-gage railwsy frow that coal field to ks
Ablantic caest port of Rio Jallezos, and {3) ke apening of geverul exploratory ang
devnlomers miting projects, Soxe test shirmenis of csrgo slze have bear mads to
12 imdumstrial plents in Bueoos Ares,

In the State of Sente Catarvina, Brezill, dhers rus beod: 4 exeensive develoomend
Lhat hrouchl abeui a producticn of coxing coal capeble of Bupplyizg relf of ke
needs of the now necionsl gheel ircugloy. T now Ceplvari censral preparsiion
vlast 1s shonm ixn FTigore 6. Tnere wrt swalleor dewelgpmenta 3= the Fhubizs of Zeracs

2=d Sas Paula, Ths older industry of whe State of Rio Grezde <o Bul hws cvitlousd

~t almgst en ever reate of prolorhlor, i pDodern clssning plants Gavrs boen ZnEtalies
to irprovs the product.

Ton Orile exte-sdvs dnvostlgations feve Zed tg the use of too csoirel Thilsen
coigls for meiallursicel purposces in the new steel imdustry su Husehlpzto., In
Coloxkia the ssbimaied svnuss productics oFf coal hag dodbled the past sovera yearg,
Teers are tkrse prodicing ooal Tislds, sack cozveniently looamed neer large Indus-
trial copters: One 15 nsar Ycgota, one pear Medellin, and one zear Cali,. The Bureay
of Mizes 45 piving tesrnicsl sssislhance, an® Improversnbtz in mirving practice, hased
gt Arerican exgeriencs, sre bolng istroohaced,

Iin Peru zmew activity —ap besz canssred around txne antiracite regicon of ©ine lowep
Sunts Rwer Telley, which is sonnesbed to the Faclfic ccaszt port of Jzirbots bF a8
neter-gage reilway, The three sctlive wmlves im this region are =ach capsble of pro-
ducing anthrecite sy the rate of oamout 200 teos & day, & mocsrs treTarelion plans
empodring the Chancoe proceas aszd ths Hyorotstor process hss beos epeoled pear tThe
pork of Crirmete, and shizoents of well-preparcd antZracize are oy heirg meds o
South American merkests, malinly Argontina, where smell proporticos of trip cosl are
Eeing used In the utlliiy plants of the city of Buenos Airss,

Iz Venszuels he ccal Induatyry hes zot been very active because of ihe rsasy
avelleasility of patroleum, A ce-~time exteneive mincoeg oparstics of trhe Vermswazlan
Gorermment in the Warlgual Valiey ha2 —ot beez producing ¢cal £or sboul $ years,
Rzeently, producilon of coal was ‘nitiiated in the westerm part of the country nesr
the heud of Lake Murasalto, where one new active coxpany hes & record of exparding
productian, although up ©c the prez=-t the total preducsion bus nob szosedsd 250,000
toss 5 Fear.

Estimaze af Uonkizpg-Cosl Reessrves

-

Tze Buresu's ‘uvestigazlon o) Krowi recovershle reserves of coklng ooal is nedng
sondioted in threee partz as glver helow end az dsscribed Iz m paper presenced at a
Westing gf the American Uas Ascosiation wsd publifshed in thne procesdings 10/

1. Ratimate of knews: (weasured plas indilecated] pecovereble peserves of all
coXii ccale.

2, &sudy of the preparabicn crarscterisiics of soking sowls o desterzizs which
ar2 opr can he node suitabe for metellurgicel aas by washine or other bepsliciailicg
Trestwent,

20/ EBrown, Faipo L., Buresu of Mines Progren off Aspralsivg Minghl= Regssves of
Caking Cgoal: Froo. ém, Gas Asgoo., 1CikD, o, H55-485
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3. Ghufy of the cavbonizing sroneriies of zsals ani zeal blonds Lo determin:
tullureical coxe-raking propsrtics and Bost e fsenive tlendez. The first perh of
shig comprebsneive inTestiieat 1Dn is reparied agra, the other two psrte st sprrop™ -

ate olaces later 1n ihiz rsport

':;_'I;

£11 bilualraas sosls in the Appalachisa regZon s@e potentislly cowing, and,
sherefore, sntll tze ssrhohization tzgts in pert 3 of the study nave uenn ccmple;e&
tp dgzerzime the cokicg zuslliy of the coals, £l]l xngWwn reserves of ooAL 1o o re-
cion Ere fpeltées as ooking ceal.  Howover, not 81l ol the cosis Iooiuded in shegs
}Eparts gw= guitakla Tor the zamdecture of T=twlluvrgical ccze accordirg to praﬁonL~
jay standards, Alco, 1n mest heds there are grens wrere Lierc are too TRV {or o)
ped sersioms Zrem irill heles, wine woerkingz, of coar cohoerops on wiich fTo hnh.
ectipates Lhat would gvalily mder she defindtioms o "reoaszured” or "indlocsted
vESETTES, SEE&E arnes Ay conssin aldliionel gesloglca Ly irferres® reservsd, but
gohk meserves are deh includsd dn toe TeporiE.

L 811 zoml rowai—img For any reasom withie the mined-out ares of & nine 1s sor
siared & o388, Mo disd’-atlon 1s zade hetween avsidable or navelidable losses,
Ipel=d=3 i these Zcese: ars:  Joal consldered toc thin =2 Time; ocht Thet lsgslly
t5 requircd to b Zefd wmined, such as ogsl azder Goms hishways, rellrosds, and
< rivers; cual izt o uroTect sas wnd oll wells; snd zeal left in hErrIer piller=

becwoer winea and siscert Lo proberty Dounderics,

The rezoveruble reserves arc ostimstsd toms of unmiznsd ccal in beds 28 inches
82 ors zhick, az of tze Iule of to= estimsts, m.dziplied by The perzentsge ot
recovery, Tho nercentage of recovery iz bhe wolgoied avsraoe, cpmputec for sach

-

hed, wrd Tepresszis iho ratio of tons of cesl zroducsd Dot oS glver arna to the
Cemtimmtod Sosal 4oz orlginsl.y dm dlase in thet aves.

ey
2
-

The “nvestigeilon siows bhers are four xsjor conl bede in Dsvdria CoImty:
Urper Freeporh (33, Lowst Frecpors (D), Usper Kittanning, (0r), Exd Lower Elttarning
(B, Thres beds of miner lngeriance sze the ¥2ddle Kib.smni=g (o, Clariom {A'},
(SRR Brocloetile fa) LL)

Trewn [wmeascred pli: TvéAfosted) reanpvos in all beds, bessd caooq xivimnen hed
ctiickress of 14 ineies and 2,300 toxs y&? a:re—fant oft coal in plece, are szhimsted
ab 2,407 =317icn short Tomg w2 of Jamsery i, 19L&, Of Seis toblael, 1,90% mi_lion
chope 1z ip hedz <has mens L0 25 inches snod rore toisk. A3l rezerves din Cemira
Lounty mre nfer less 2,000 feel of overturden. IS Cuture drililing or develop-
ZEnt shonld rove ~osCTT i~ mrems onitted From she cstimate bseuese of lm=ofi-
'Fiett Smta, such -esmrves should be aldod to che wolel cetinats

[chatad

Lhe welghted ave-age percentage of recevery fer all weds 28 inuheas
in Ceabris Dounly, tioe racovershle rozzrves aras egvineTed a* Q37 mililce
v The weigshed wyoiage wercerbsge of Jecovery f
“1'd*n5 ail minine lsazes, ad celermivsd by wois loveotige=iom ig LS.?T.

i Represertative anaivies of coals from The Joar zslor Bods show toet Dembeds
MLy zpels wro wrizcipslly low- avd medium-volsbile bitvainovs. A suInary of Tho

= - . - o - soma . .
CSokdra mnd sropsration cheractoeristizs of thess coals indicatss that thay are ocking

-:%if Towd, Junes o., Tarnsol, _ouls &,, Tossges, Albort L., Qospsr, E. M.,
Fherneiy, R. F., Beynolde, 0. A., ans Frazer, Thonsz, Esvinese of Fnown
Recovergole Hessrves ol uoleg oAl in Camsria County, Pa.: wuresn of MiInes
Reoi.. of Trvestigsticme o3, 1230, 25 oo,
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tut, in soms arsas, do zcl mect sresent metallurgical standexds as —o ash aed aulfyr
zontent, Tas Uppsr Freeport, Lowss Fresport, Upper Elttenzing, aod Lower Etisnnieg
cosls heve been itpertartl souroes of supply for the manmafactire of metallargics]

goks for msny yesrd, bus are usuelly used in blerds with other coslz. The Eittm—miug Vil
caosls ir Ja<bhriae Countw -espord woll to weshing for sulfur redneior, tut e Ff‘*"—‘*}ﬂrﬁﬁ’-‘
pozla &ve more difficult to wesh, ki

I=:i’upna Iouncy, Pa.

The *wvestipatice showa there are three mejor cosl beds dn Tndlane Comty:
Upper Fresport (El, Lower 'I're-=-“~;:+_-.. IJZI,I, and Tower Efztorning (B). Five tedz of mj_q,;,rﬁ
Twoorhemcos gre the it 'I:u__'r:’_ —, Upper EitZemning (2'), Mid2ie Eitbs-eing (21, Clarig
(a1}, 2z Breoeviile (4) .12/

Evown fneasuved plus irdisated) reservez im all beds, bassd oo & sindnow bed
thickneas or 14 inches end on L, 530 tons per asre-Tool of cgal Iz placs, are asti- )
meted s% 2,740 millios shory fong as of Jam Hary I, 1%L5,  of thisz tolal, 1,585 LEARETYE
tems Y8 1in beds 25 izmehes ard pgrs thick, A1 coal beds for which ctezervez heve been ..
catimatsd in Tndians County ars toder less r,han 2,002 feet of overburder. Az In %
Cazbris Jounty, ereas wers omithed where insufiiclens data weome avallstle, wod rs- | ;
gerves n =Shess sreas, if later vroved by £riilizg or developmons, shold be aiisd
to the tobtal,

Bosel o= tre weigsiol averace percertsse of Tecovery of 4359 pe
teds im Indimna County, the resoveratle ressrves 1n heds ES imches
are esiimacad af 97L miiliom shork Lons.

racnt for all
end mare thick

Heproseriacive anselysss of ooal “rom the wajor producing teds ehow thacs ihe
eozlas of Indisns county ore prinsipaZly mecivm- a-—d hiigh-vedlatils 4 Bizmeiaous
Tr pummarizing toelr carbonizaticn ard prezaraticr cromvasterietics, the rsport ingi-
cehes that tkess rcoals goporaniy ceke stronsly e—d may be uged zither sinegly or ac
tlends Lo pexe metailurgical coks, wWien sufflelently low Iz ssh and sulfur, Tos

opor end Lower Freezort bels ususlly comseia Two or more Shale or Dont pertings,

apd in meny looatipms i~ the county the beds are zigh {n z:lfur, Howewer, mocsh of
twe auliur is sresent sz thia siresss end [flekes of Iren =217ides that caw be re-
moved by machuandicel clzawning, ==d in soms seges 5 MHSzh-gradio metseiluargicai-cokirg
cosl 2ed & tower-grade §fLiest Ccd. D8 De profuced By oa btArses-produot separsbicn in
tr= premsration plaut.

Flks Touzcw, Ewve

Bazuits of tre siudy of coking-coal referves I- Pike Jounty, K&'._,E-’I mre giver
i- tize third rezorh fo tRfe seriez, Trepe ars four coel beds of major imporbtanco In
Plke Counsy: Uzper Elkhorn No, 3, Ugper Elkhorz No. 2, Upper Zikhor- Hz, 1, avd
Lowzr Flzzgrn, Bede of sescndary imzeorience erc the Winifrede, Willfewsgr, sod
Bingnat, Ten other beds, 1n &2d4’7ion to mumercuz miccrrelated lenees, sre of nlnor
mwortased,

I Towd, dJures J., Turnbuil, owiz A,, Toerges, flkert L., Cooper, H. M., Ahoreethy
®. F., Beynnlis, T. A,, end Cremhz, Wiiliam L., Estimete of Enows Recaverable
.eser—'es of Joxing Toel in Izdisnn Covnty, Za.: Buresn of Mines Rept. of
Tnvesbigatlone 4757, 1950, 22 wo,
3/ Dowd, Jumes J., Derobull, Zoals A,, Tosnges, Alberbt L., fbernethy, RO F., and
Revaold=s, 9. A,, Fatime®e of Trown Becoverable Feserves of Tok'rg Cosi in Fike
Oounty, Ky.: Buresd of Minses Bevh. of Iovestigstioms 792, 1951, 3% po.
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Figure 7, » Cistribution of reof load in vicinity of coal face,




E=cwn [measured plus inficated] megervez in all ed: based oz s xinimum hed
tickrags of 14 inches sxd 1,300 o2z per acre-fool of cosl in plaze sre estlratad
ai 2,0.€ xf1lZen short toms as of Jaruery 1, 1548, 0Of this wotsl, 3,180 x1llicc
tons 12 in beds 28 inches snd more thick, A1l koown reserves in Pike County are
ander lsss shan 2,000 feet of overturdsn, Tagze totels do zmeot inciude reserves i
greas ocmlt<ed becauss of lnsufficiert Zala. Eezed on She woelchted sverage seyoesat-
age of recavery =f 35.08 psrzent for ali feds Z8 irphen and mors tzick in Flze

seuinty, tie recoversble reserves ars estiTated et 31,757 million tons.

imalyses of represembative serples show thst the coals of Pige county are high-
rolatile A bitminous, snd thai the oolsture, as: sod swlfur contsota ususlly ars
1ow, A4 surmury of the cartenizing properties indisstes that highly fissured coke
gemgrally is obialned fron saswern Eercucky ccals when cartonived singly; Dowsver,
ren blemdsd with coal of higrer —amk end cerbeomized, a strosg coks ig produced.

Miring Methois sni Fractices

prirransia Mechanlcsl Minlaz Fesearch

The effests of pressures o zindas at depth and methods for contralling theze

pregsurcs in mines of “b= Unilted Tingion were staated.

Firire 7 shows dlztritution of roof load 21 <hz vicinity of the cosl facze, &8

determined hy meazuiting Lhe lpads borme by pécxs in the Tnited Eirgidox. Dreving =
‘ leguon frem the suseezs{il experisnce of the =izire englneera of The [hited Eirgiem,
' 1t cem be said trat ke orly prectical solubisz of woof-control problems tiat now

prevell im tho Fenmsylvanilse asthrscize reglem, whick will hecoms increszingly lTpoTr-
“fent wits futtre Tining as srestsr devths, lies in a wore technizel end scientiiio
. epproach then hes been used gensrally In thin tounTry. Insiracenrte mess be provided
. and heshnigues develsped for determining The Torces thsl prevall so t*st these forzes
© may he controiled inteliigently a-d seonoaeicaily.

. To develap imstrunentaticn for xswsoring londs borns By rosdvay zurporks, the
s Bupesy of Mines srranged for the dzsien and construsticn of & contincais recoricr
cond Jeed cells. &8 2 begiwning, & =gt of 17 oells wag inssllsd on wgllars of con-
verticral F-pisce wood cets im the ooal gzusWer of = atesply zizmeching bed of the
Southarn anlhrasi=e fiell for ©—ze parpore of recordizg “ocads and chanees 1n lgads
85 rining progressed.  Alter seversl oonths ¢f use, Shoae ingtrumenis were DeTovad
- Tor ifncorporsting Improvenents.

Tn 1947 a lighiweigrt amiverssl zhearing mschine of German origin wes Froviisd
413 frghalled ny whe Buiresu of MIncs in a stesply pitchizg hol of tre Soutlern
Othrtagice ¥ield Tor test purposes., ‘These cuilting teets rspressnt the Firet use of
B uashine of <his kini 'n steep-pitch ziving in the United Statss L3/
" The mmehline is driven ¥ concresssd-alr and weishs 3,000 pounds. It ic ecaiToel
With w 7-foob bar mni a 32-tlock ohe’n, bath of convertional d:zign, The oacrine s
Teted s 20 np, by the memufactirsr, szd Yhisz gutput wes chlalned with adr ot o
IMUnds per pgquare jnco pressurc. At 50 p.e.i. tie cutaet wes fourd ta be belwoon 14

zg?q_ﬁuch, Jol— W., arnd Allan, anirsw, cr., dors Hoof-{untrel Prectiess in leal Mines
o of she United Tingicm: Surssa of M2zues Iof, Jire, 7359, I95L, | %

i Buch, Joh» W., smd Allan, Ardrsw, or., Anthracite Mechanical Minisg Tnvessice-
tions. Frogress Reporl 3. Preliminary Testing of Korfmernn Tniverss” drcexing
Muchire, ¥odel SK 20: Suresu of Mizes Repl. of Tnvestiguslornn a79L, 1991,

1L zp.
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=nd 17 *r.  leste mede ln anthreclte of medlwm hardzese showed Thev an output of
lege than & hp. is required for cubtlog #with thiz maciine, Cube % fret high and
£ foet deep wers rigde Iz less than 0 nipeches, Witz eir pressure of 50 pos.l, and
air somsumpilon &t the rete o lese tksn 100 sukic Cect per 2rute,

The azparent esss wizh whish thiz machine sute ssthireclte way be attribused &

+g hand food in contrast to power feed of copventioral Arericap mechizes; To tﬁe
aemgresaed-air motor, which saznot be overfed withous stalling and tous operstbes
sith & “ight-toush rippirg effect on brittle cosl; svd To the "widia® (tuarggiar-
cerhids) Llpned cutler bits, whict rexaln ghucp lohger than saze clher typos.
Originglly dezigmed Lo meet condivions in mincs of tre Serma= BEacr, it is not o
he szoectod toet the nachine will meet Ponnsylwenis anthracite contitlons fully
wilhogt szme modifisation, Hawsver, tie tests skawed that Lis rote of Sriwing
EANGRETS ir gheeply pltchins anthracite beds cas, by ibs uge, Lo Incresssd sufii-
ciscily e Juatify Tuwrther tests end devslopomeal .

BiLuminous-Cogl Miziosg Studles

Gkudlos of the use of wechenical zizing equipmens for extrecslo- of pllizras
wers oobinzed iz 4dwg mines In West Virginda ard threz in essters Fontucss, cnd
comngarative date Wero obisinsc f'rom pines ot extrecting piliars. ArveEngzisnts
ware nmads Tor f@stlng En impcriei Gervmen coal plazer st a spealslly develozed
lorgwell fuos In a relabively whiz bed of Poeahontas Ho.o 3 coal i: Baleigh Counly,
W, Fu., anf vart of tre oqulpmens was redolved frow rE‘TE:T. & 2h-wear ALaﬁV“ir
of hau1rre ecuipTent used In bltuwmizgus-coal mins _éj Browmal hhav hx Rt dots
beulage expanded reptdly io the isst 9 Fears, that there Tas wasc a uhhuLan,lal
growsh of rope heulege in recent years, sed thet the nurber of Losomouive:s in use
reTaincd subssantially aoustant, with gresdual change in Type:z over Lie year: stullsd,

Studics on tze Use of DJies=l Fngine: Undorgeound

Eosifes the well-knuwn produccs of cazbusbion 1n the exhaust zse from Dissel
engines, thers ares many minor comsiliuents thet escepe Sstectlon by ordlivury metheds
o7 anselysiz hasausc of treir low concentretion. ¥ese specircmelric anaiyseis f+table
5] has showa a numhst of gwch trace constituencz thes oevsal The extrenme complenity
of the chem?ical resctlions tiet gcour dur’ng combustion.Z”/ Tre presence of clefing,
Sgr example, is eviderse of thermal dsconpgositlon, svd the eppsarance of oxygruated
hydrozarbons indlcates direct oxidetlon.

Tz concentratios of cerben morigxlde and oF sliehpdsz 2= the =xhausy Zas o &
f-skroke-aFele, 3-cylinder Clescl ergirze were studisd a¢ o funstisn of Tuel-to-air
mtto and o engime gpsed. & windmm of $,02 to 0,08 volume-poveent of cerhon mon-

pxide weg found at & “uel-to-sir rabio of shout 2,025 5o 0,020, The copeantiration
of carson momomide did ros wary with sngine szesd ovar tlﬁ reage of Iusl-to-aly
retios Btuiied, The mindmir coccersratiso of aldeiydss, oo the gtosr hand, wss
ahout Z:iFty nines as high (% o.p.m.) &% 1,300 smd 2,000 ¢ p.w. az it wes ab £00
T.P.o, (0.1 E.P.m.).

égf Younz, W, H., &=¢ Anderso-, #. L., Uhﬁergrauﬂd-ﬂgaiaée Trerce &t Bitumincus

Minsg: {oal Age, wal, 56, No.o 6, Ju-e 1931, po. 95-97.

B.liztl, M. A, Devis, B, F., aud Friledel, R. &., Froductz of lozbustior from
Tiesce]l Fuel: Frog. Thiréd Worid Petrol, Coz=7,, sec, VI, Yreprixt 25, Sune
RSy NP i )
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MATURAL GAS IN INTAKE, PERCENT BY VOLUME

Figure 8, - Relation hetween sroportion of natural gos reacting, concentration of gos
in intake, and liquid fuel-air ratio in tests of a CFR Diesel engine.
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I/ Ergine operasing cendisicas: Speed, G715 r.o.m,; load, none; Juel consrrpblorn,
%52 1h, per ir.; fuel-sir ratis, 0,006% 1B, per ib.

2/ In eddition to “hoss liated, f-cludes para’fin kyirccarbons.

. Toe aparatic of dfumsl-fuel Dlessl engines 1tz o increasing economic impartance,
‘especially Im areas waere tiers i dew-coat ature: ges. Iusl-fuel ceomhustion Cesod
“the simultemecus surmi=g of ilteid s-d gasecws fusi., Tos gaseous Tuel s gengraily
mized uniforwly with ke irseke sizx, The Ligquid fusl s Injected izjo the GoTpTEGSed
ges-air mizsare end furnishes & soutee of Ignlvios For she mhxture, .8/ Tigure &
ghows the relasicn tetweern the zroporiion of netiral 83 rescilzg, soncenkratlon of

“rgas In Inteke, end Tbe liguid Sal-Ta-wll retfa fn A test of 3 ‘%-sTroks oyole AR

~DMesel ergine. Substsntislly 21l of the gas regata, remardless of ligudd fuei:sedr
vTREIn, wWhen the comsentration of gas wsapies The lower limit of flazmebilizy. Under
the tezt corditors thie iz scout 5 voluze zercemt. T tre geomaenoretion of combriE-
“t1ble zas ‘s greaver then tihe lewer 1init of flaweabiliby, ke flems will TropagsTs
taroughaat the ses-sir mixrurs vwhen the 1igaid fiel igmites, The sttendant rapid
Tate of heav re_esss muy vezialt in ergine-operabing difFicnltisze snd "krack." 7
“the conccstrstion of gos iz below the Lower 1init of flawmoebility, the @ss =2 not
Shurmes complehely.  The prossonce of anreacTed ges In tre svhanss imdisstes that Zizh
» apece, The fracilon of

;tEmperature regicms dg nod permeshe the eanbire corbust
- B8 reacting inereazes With amn Incressoe I 17gitd #iel-sir relia, with comsenboesice
“of sommnstibic gas in fhe gas-siz owixturs, uwod L2 affecled vy trpe of engine zad b
frgire zp=ed, Tre lower Limit of Tlammebility of nalural gss wss 3 peroent; propans,
1.4 mernenl ) butare, $.9 pevoenT; wud bydrozen, 15 percent.

. Thrss sorwercial Dieecl mize losargulves wWerc tepsed Lo dstermirve iT they mes
1ths regat-ementy of Scheduls EE.}E; o of these wers dealgred and bullt in th=
Unites STates, wni one iz Englerd, Tests dilsclosed desisn features in gack thet
Iequired modificetion, and thezs modiflcstiona, whist were werked out witk The memwi-
S factuvers om She basis of tne perpissizility tosts, hwve been ar are beizg wele,

Eilicts, M, A., oad L=vis, R. 7., Dawl-Fuel Compustlom iz Tiigacl F-ginzs:  Iud,
Eng, Chem,, vol. 43, 1955, {in press); #r. Josz. Sec., Div, Feirol. Then, s&i
Div, 95 aml Fael Jhew., oodint SFogosiun o Comtustics Crexliatry, Aprit AR7EL,

l 0. EISF;r—E'g'E'.

~2E Precedure for Testing LClssel Mfnc Lacomehives Tor Perpissibnilisy and Fepouwenia-

ticrs oo the Uhe of DHesel Lotomotives Undevground: Burcoc of Miaes Sphpsisle

25, 1943, 31 pp.
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Coptrol of Teal-Mine Fircs

A% & cosk of Jess tran X eant & tep, oors Them 120,200,000 bomz of bitminous
end azthracits uaal mgee boen saved from Frre a—d destruction az the result of the
ol ¥ines progrern ¢ cankroiling Zires o inmzfive coal deposibs thronghout
the Tz States doriog L@e past 3 yesrs. At current msrket zrices, 1o iz eszi-
mated that this coal would be worsh over $900,000,000 whaen minsd, Sizce Congross
svthorized bhe Pirc-comsrol wook fn the 19LS flascal year, 21 projests  have besn
urdarlykan by the Sursau o ¥iresz, and 1% of then ars now completed,  In adZizion
to mavizg the cosl, heelt™ harards froe noxious gases reloesed by thesa firnz hoave
basm elirinated, ==d meny zlilions of =oilars worbh of privase ard pihilic propersy
Laye heen saved froxz possible dsmage or dostrucelan,

I» wiicly =zcaitsrad apeas of the counbry, saue of the fires in inactive cosl
Acpozits —sd besen bumizng for s gensratlen or more, #i-ms on publiz domalr wore
put cui oy comiroilesd ssiircly at the exgzgeosc of the Teasral Govorrmeso, &=
Sovernmems pravifed Two-thirds of tho funds for soobrolling Zirss on priwate, State,
and coumly —eods, with whe landeimers suppsving one-third of Ele cust, Various
Iethofs ceve besn used in fighting zize Pires, includi-g sealing, floodi=zg, wse of
cETOOn Afoxifc, aud comtimmticns of thezs mebhods.  Beallng was uged e cantrol sn
cassrop Tlve in a stesply pitchizz bed nzar Rifle, Cole 20/ flthougk the Z1 fires
in {nactive cosl dszpesiss, which have beem or ere zelng comirollsd by Lhe Baress of
Mines, f-clufe somz of ths worst ones kmown o sxfsy, Bureau avficielz have imyeghi-
geied rore than 80 uwneortrolled firss of Inis type 1n different. ports of the soasfhry,

Coal-Mine Expieoslons a-d Firaes

Twprovezsol is evidsnt in <hs redustlgs of ezplosico spd [ive fezards Znocesd
mines, 12 shown by whe receris [or by 2L The safcoguerds ent atlention accordad
1o tiese hazards Siﬂﬂﬂ 154 sppersnliy have reduwced —re loss of Ilfe and demesgs to
praperhy, althoigh the mmber DL [ives and idgn’tions hes —of beer desreascd. Desths
frox explosicons End fires in 1940 toisled 17, cemmared with LB ip 13L5 and an aver-
age of 105 for the wears _oMI-47.

Toss of 197e in coal-Tizme explesioms n 1S4Q waz 5, coeramed with %6 in 1308
ans an averags of 78 in thke % yesmz Troh 194l o 1948, The todel of 5 dsaths wWas
<hs srallest since 1870, the first year Tor which resoriz wers kspt. A Total of ik
soul-grine explosions was stadisd In 1543, of which £ were in spshrastte rires,  This
agrpares with an =vs=rssc cf abat 23 szzloslonz For the pressdineg 5 Feers sol With
29 expoosious reported ix 1Lk

T 1uld, 30 cosi-mine Flrss wers reported, wiii L dezshs, comzered with & fipza
ens f felalitles in 2948 a=d =1 svsrage of 10 undergrowsd ccal-wine fires samuslly
for the 5-Fesr wericd 17LL-LE,

Cugzas of Fatalitizs in Mi=ne

The investigation of malor ané ninzr coal-zine Cizasters has been a rzgllar
fimetion of the Bures: of Minss gince 1t ereatier in 1910, and ke focts chialned

éﬂf Fassz, J. =., Jr., Russcll, E. W,, ==d Bolrer, K. T.., Few a Cosl-Cutercr Fire
was CQ:L“DlLEﬂ- Min, Comg. dour,, val. 35, Ne. 1, Jstuary 1590, oo, 25-23.

2./ Fevmes, 7, 1., Fopc, W, J., ead Furperey, H. B. HCS_"”lD“ Ezplozions azd fosl-
anl Matel —]'-'[i:*e Tires in the United States in L5L9: Bursau of Mimes ToF,

-

Circ, TIT2, 1938, 1Y zz.
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drring such investigasicne Deve been ws=sd ms £ bazlz Jor recomnerdations mpede Lo
forestall simllar ceocurrences. A conprshrensive study of izgivifeal fatsl zoal-
pire socfdents was nov atleprted untii February 12, 1950, when t-e policy af
irvestigstizg 521 coal-zire Tetalities in the Tnlted States was agproved. Thesa
iryestigatio=s are aoW Deing conducted by Federsl coal-mine inspostors Dumet’lontrg
apder the provisichs of tie Coal-Minme Insgeetion zzd Tovestigatior Act =f Moy lEELJ
puniic Law 49, Reporos covering the Investigatisos are distributed to meo=gsmens,
tre State rire-inzpectico sgency, a=d represertatives of the mine woriers' orgeni-
zation faving Jarisdictiorm st She mine.,

A sTudy covering the Foederal izvsatisatior: of 76 of the 9F fatelisiss trhat
were cherged —o toe enirracliz industry of Peureylvanis during the ssie—dar ysur
195ﬂ§§f revesled tiet 5 percenmt of these Tstelitiles were charges o Tails of roof,
- face, or rib; 15 perceat were ctopged To Zaulsge, sloost kel of ther occurred o=
- tke surisce; s=d the remesl-der was from mizcelianesss o-uses, It wes detemined

thst mpzroglactely 71 percent of toese fegta_itiss werme the reeult of himan fel’urs,
4 stuliy was made of 283 of the 315 Jetalities T@or falls of roo?, Tece, orF I2%
cherged o T vltuninsus-eosl frdustry da—ing the calendar yzar 15%0,23) o 33950,
67 percent of all fatalitiles thet poourred wnfergrouni ai Fitumincus-vcel mines os-
pulted Zrom Zslis of roof, faee, or rib, Tores of every four of tneae accidents
pocurred witzin 25 feet of the working Tace. Agalin, Thres oul of four fatalities
= 11 this rzone cecurred in tne sres from the lacst perzenent roof suspert e=d tre Tace,
L oly gne of the Potslizdez resulted from & fall of roof toats was bolisc. The dates
gicw that rood bolting 1s sn effectlve means of reducing =oof-fe”l gecide—ts. Ths
tnied f=ciors reszooeitle Tor the roof-fall Tatelities were Tound o De: Pallure by
Shthe Taen boss or foreman Lo give sdecuate supeTvision, nesiigence ty the exployes,
¢ relisnce om roof Testing as & substitiie Cor roof swizorts, and aszepiance of Lhe
T barard sz nchb Teriting strozgst protecsive Teasures,

»

i A zludy of L3l Tatal haulage scoidents f=gn 14 coal-n’ning Stetos end Alussw
et WoER arather part of the procgrasn bo reduee the hszsrds 1sinly respocsivls far nine
ﬂ_fﬁtalitiesﬂ_lf Feoerds of too pach wyoar sroW Losb Zslags secidezite veussd 2 per-
2% aT ther soul-nice falativise, while haulsge tersorrel wspresersed only 12 t 15
Dercess of the mine crplioyeos,  OfF the 171 Zuba_ injuries investigatsd, 102 occcurrsc
vanderground, L'v oo the swTece, snd 9 ao BTris anersticnz, oo most fregicrt typos
of accidents were:; Falling or stunk: ing Iooc Lhe patl o Ioviog sguipmert, caughs
tEt?EE1 eqriprent szd rood or tirber, Sersilromtz, end collislons. Fhysloel hswards
Were: Soent olesrs-ce, inadsguats retarding devises, and defestive equiprent, -
Bafe practiecs wore: Bxcossive speed, disregsrd of miles or ‘zetroctioms, -iding iz
;o Masafe pogition, passes trips, settilnz oo and ol woving coudprment, and wegiigent
Treretics,

Il'

ureau of Mimes hes cdevsioped az spprovsl system for rezpiratory protestive
gz pErve 3f 1fts contlmaing work in selti-g fortihh Lhe pinimm requirencnts

Forhea, J. J., &2d Weaver, A, F., Wiy Mes wepe K1Ded et PoroeFlvania Anbire-
clte MIoea in 1230: Bureaw of Mines Ins, Oirz, f60§, 1553, 13 o=,

Farbes, J. J,, Bsck, T, L., and Wesver, . F., Falis ol Roof: Tie No,o 2 Efller
in Bituminous-Coal Mizes: FBireau of Mives —oF, J2irc. TAOS, 1951, il pp,

Arkeny, M, J., and Eingzsry, Do 8., Analyeiz of Padiage Falslities io Bibuninoss-
Toal Minzs S5 1950: Buresu of Mines Inf., Circ, TEGQ, 1652, 28 pp.

Paarce, . J., Jursau of Mi-es Approval Zyaztenm for REespirstory Prasectiive
Devices: EBureeu of Mines Tof, Cire. TG0, 15955, & pp.
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thal varions tsoes of equivtient showld rest to be con:idcrad sazs end satTEfacthy
Tor usze in certain Narardious ar unneslihful coniiticzs, Provisicno nave heen made
Yor testing avd approvicg oo Fallicowing types of respiratery prolective devicez:
Brir-gaontainsd bresthine epparaiuas, suppiisd-sir respliveiors, gs=s mEsks, diesueragig
respiraiors, asd crhemiogl ceriridps reapi-stomn.  Moage Axvices yre topied ar 1h=
Seatral Experlmont Station of the Fores: off Mirn: Iz Pittaburzh, Es,, Seli-containay
Drealiing upTarotus by tre oeleny Breroh and the othe- troes of resgivetges by the
Hemnith Bra-ch,

Eursau of Mires soorovel of Perplirebory protecltive devicos ip haped Uzoz per
formances tests racher whan upon spezificaticss es e Fow 1he dovicez must pe Tuilt,
Toe suter’ssion of reaplrubory protentive devicss 4o <va Butess ol Mines far BITrays]
1= entirely volunfurr oo the parh of tie nEnwm'ectirex, 1he Zresy Daving no recyls-
tory power regairing that all reapirators e suptitiod for Spproval “esting., The
Buresu acis perely sz oan lopartisl teosii-z agency that ta+res svallutle to the Tii:tie
4 lict of respiretary sroteclive dsvices thet hevs met dafinise performanse rogufe-
zotlbe, but wide wseceptanse of Buresy of Mires approvel of these fevisos ENCOUraTes
the wanufazturers to 2aboit ther foe appreval.  The Surces of Mines chenis the
sprroved reszirvatorz That ars en ths mevkes froo tine to tize i azcertain - ey

conforn Lo boe Agyice prigi-clls apzroved v magyAical mekeoyr ard dn werformancs,
1 o b Pty -

In 1852, © rew spprovals snd 3 exteonsiong ar agrroval were grantec an respir-
Etory procective equizrery, ineluding industriel ges nasks, sapplied-air respirators
und reaspiraiors for proteciion azaizzt particiluts matier, Fuerous creck testa
wers male on avproved Trobsctive equipzent Farcrszsd in the oper markes, and eny
deficiencies dizciosed were brousht tz the atisnt’en o kne renfackurers,

L

Tn conmeslion wiln She work carrfed oo us2er bre provisiosz of the Federsl
Cpal-Mine Instect’cn Act, sroproximately 14,000 gzmples aof pre gir wers angizecd ta
determice The wdeguacy of Tembilacine iz corl mines, to detect end s:i4 In the 2lin-
iratlon of harards fror [Cemmable anil LoXis gazos in ninss, end Lo aid In tha con-
trodl end esxiinsuistmont o gine Fires,

dusl rroduced by rizing cREralionz, such eg Srilling rock strata avovs apd holow
lae cosl mezsures, wers dirsctsd tovard providing informstion Tor the formiletion
of racomrsndations for eoitras MesEiras Lo redust eziofure of anl-mine workers to
dustz tiat ar= potertiuzly L&MCul, heceuss ther tand to ceuss gilicas’s, a lung
Ziseaze. Az g result of roopirative teata of dush-sni ectizg duvicom, which ware
halrs develgoed corrtaraizliy, several gollechsrs wers Jevzlopsd thes are capsble af

2 the dust Elsssminated i-tc the mip oF WorHing places
Zuring roo” drilling FPor roof bplti-g,

Surveys confucted ir 3oal winss to dezsmine the concoibretione of alv-sa=we

r

reducing to scceptubls iz

More bran 1,600 examinntioss wers sondizies To deterzive thr zolrantretion and
rarsicle sirs of air-tarnn iats, and the corpozition of euc- dusts end dust-source
msberiaie, with perilcuwler referance fe fres “itize content, to evelimbe their
hrgiecic =ig-3i=irance {n its wWorking enviranmert of S04 2nd othor vpes of rines,
Theze ezzminctions ware conductec &F microzcanic, Foirograghic, X-ray fiffraction,
ani gpacirogravhic methodr, Fxaninstions woere Tade alzo of verlcus raterisls to

Zetermine their suitacility for uee in rock-Fuziing =0al mince ©d reduce the hazerd
of coal-dust explosicns,
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®lectrical Egodpment far Mizes

g Trazz of agaipeant To

: = avprovsl 63 Teermiesihle” Tor use in gessy rlpes wers
- gonducied furing toe vear 28, Types of E"L‘i"'l*ﬂt zubzit=ei for Testing aporoved

air ComTresEIors Zoudlmz erd corvsying rschines, miz?
racrtingz, truecss for wawlng z, ]O‘“OEIC'EIT‘::, nowet Sriacke, disto-iho-
tion bozes, G ring mﬂuhines T crayers, TlashlZgrte, sod muliiple- gho
S hlastizg wmits.

5 sp 2050 inetoded

. Trers 2z ~eod For sether nmethodsz and ixproved protoctlve zevices in coas mizes,
' pessuse =lectrical herards from tirss uod sxplozlone resuliine from elsctrizal fell-
Cypees are coester in The cosl-zini-e induztry thap Inoany oTher indestry, Gtulles
epd tesws dosianed to delgsnine toe ogssit l=- vaiyo plt the shormo-cirpuited f‘ﬁn‘t{ac‘icr

g2 LIl ‘zal proscoative Zevice for cosl-mire fervioe wers invesiligat ad 2
Prelinl E 5 were Tads Lo dsfermine ths operzlisg ciaracteriziics of The de-
vine ThaT ir Intendsd primariiy for orotectios agalnss damags fron accldertal ghort
airguiz, srier wn

ioi testz were mede oder actuel servise in three cosl mines.

Tr= minn grereter wiho use:s elsolrisel equipmess hag, in gerersl, the ezlcs of
Cipstal ting Tuses or olircalt breekers to mrobest iz equipment Irom tre affezte o
mleciTizul Swtlives, Io many instancos hois dsvices are used In the sgeme nine.
‘althgush fuzss 2od oirsialt hresters have bsern uscd wifely for msny Foars, they bave
s ghlecticawils charscteristiss that aon dnzerent = thelr designs, woich rave rot
Lbesn grvercome stter pany yeers of service exmerlorooe Inoscal Tr--‘_rles. It =5 comTon
* noweedse ttwl ou rubber-insulsted esble, suck zs ussd wizh noviio egquinment
s mining ssovice, sEn e bacly dsmased or completely ralned by oa oshors circuil in tIe
mabie whie £ fuse of propsr 8ize to pereit stsrbi-g carvent.is proviced at +':E zabis
nig. Thiz is due Lo shs Tast that a fuss e coraldsracls tize Jeg DeTors Yolowing”
sard the ~wiigierze of the sre prodused bF the skort cira ot in the oable hss o
3 limiting o2zt upon Shs cusrems,  As & revalt, 2 ars xay be mel-talned with
current valis belsw Lhed wesvlred 4o melt <he fiae olsment, snd 10e cable sy e

uzd TeCore the cirmufl (3 despergired sno e woe cxtinguishs=d.,

AR -;1"‘ thisz Invesdigabics and irlptwation fron other sources Izdlissta

5 Inizi L.:vn‘*,:t tor oiferz —esgivilivics for tie developnent of a
.EJ—‘ﬂplE :*u-y-r_;rl, J_eﬁmﬁd z sroteotive devics fov mine slssooical olvsulte,  Suin
3.8 comtzomor, in cordination wil¥ mn ordltary fuse, cas be rele So provids hlzn-

-

Bpeed, srors-sirouit "--"DLE""I:i-:;-n Tor electrizsl circc.i=z sprroaching thes ol the
B5 6lr sireuiy breakor

Althgish toe princisles of suzport.rg mine roots rsmain the zsme, changes Iz

i ﬂliuinﬁ ooi-purporn nettods msire St necsassery o rolabe zew prschliccs g She Tunda-
st Aental pr*.nci_,,.'l-..-_, and to revise szarlier ranibooks “ssusd on those sarjecte. A5 A

*Eﬂrt of ihe progrsm Lo osoduce e Tataliwiss a=d inguries fre;o roof falls, = conciss
Lo Blamatian tn gusstiles snd snswors fore Das be2e- conpilsd Zor use 86 & tsxt Ino adu-
fatlomgl cparzes, whizh are cooductsd by whe Zuresw Sor oinsow 28/ The tems covers
Eircsves lzadi~x to rool fnilure, the rethods of itting in iimbers, rool Tolts
Ser Ofacs fogrms o suppsst, and safe preciiacs thst EF_DJ_].'-‘ ba followsed, Skeiciies
._Phﬁtl::li:.,:a_n;.-_:- s.leslrele nost of The wolnts disecusssd,. The 2fucetion accomplished

EE BTE of tihis text is esss—iial o the roducTisn of roof-Fel) acclderie,

3risoh, 3. B., feroissible Mine Eouwigment Aporoved Turing toe Calendar Yssr
1G%0: Lorean of Minss IS, Dips, /A0&, 1031, & 3T.

srrizen, L, 4., The Shorl-Oirsciticg -’!'-n—z"*zr as s Flestrical Protectivs
Tprize for Joat-Mine Sercice: Bumsan off Mines Bepe. of I[-vestigestlome, 4739,
1892, 11 gz, :

F:n-bﬂf' oo F.y Tactws, Edwvard, and ZFarry, &A. J., Quoesilorz and fmswers on DRool

: JchI _ Bitwrinous-Toal Mines: IDureat of Minze Exadbook, 1551, 532 pc.
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Criginnl] insiteilations of roof holtz - femericen mines Yeve hoer Toprd in
wldely separeted mindng discricis, A few of the knows insteliabions Eeve pesn ip
pimce as loag as 40 Yoz, 4 gtuiy of the historsgﬁf of whw mrachice in tho Tnifag
Statss ahows that same carly ettemstte wors noo contizucd, besuuse the EXNENSE Weg
acove thal of cosventions: Linberice szd was zoh compensaled for by ike =dged ellia
elazey of mecnanicsl mining,

Althowsh consldstebie thecreiiesl information has bBogs monlished on the syso
2ot af rogf ¢ombrol, liktle krowiedse fg avedlshte thet car be epplis=a practicallsy
by ths wining enginszr, The Purasy of Mires has B pperl 3 roof -coelral lebaretory
2t College Puark, Md,, snd 2 crev st work ir the “ield witn "gtratuzcope" wili onrg-
vice Lasic ezginsar-ing fa'.e To Supply ©xis need, relininary ezperiza—iz show con—
gideratle prenise,

Anthrecite Fisod FPrevention

Iz ¢ondtinuizg the Bureau of ¥°res work on *he wilargreuzd mine-water nrosler
in tEe anthracite reglon of FPernvaylvanis, dabks froo s stuiiy on the dzgifn, instal-
letics, and operstion or coririfuge] pumps used i the region wers publish=d30/ g
poselbie apsiscacce Zor mi-es in wrkizh pumpiTa proflens ere neh,

A cley, zund, aud sreve: deposit known as tre "Buried Veller™ of the Suzquelanps L%

Eiver In the Horthemm Field of thae anthwacize roglon makes grost core necoiEary in
ninirg operations to svois Lrzaking the eirgtu betwesn tre mine workizr: ard {loge
valley=Fi1] devosizz ©o wveid nucdation thet would rosult from =0y broak-througi,
Uzersbers of mines in thiz sres musl bs Toniliar with oo wATET-Tesrily devodits emd
surrcunding straba to confust ikeir azarusiors asfely. 4 studr was coMplsved o the
mine-water proeblien concernsd W th the "Buried Valler,"31/ Engiveszs of the Bureay
of Mires have ascssiaingd Lhe Eocurscy of mine plans and mevs, t-e size arg tinlck-
Tes2 of bervier piliare neseggsry o hold wabar safely Ix diffepssy clrounstunces,
the effects of Faults, ths Dorozity of barricrs and of gtrets, the methad of
fpproact o abavdorced or flooded mine worsiTes, the uss of hors tolas, the precey-
tices 4o be oiserved io ard gfttbew tepricg waler, 24 the %uilding of dums 2n the
rminse,

FREFARATION OF 2047,

Coal Hashigﬁ

Interratic—al Conference on Coul Freparasion

Tie Fivct Internaliional Qortererse o Toml Preparatios was *eld in Paris in
Juns 1950, The cosl-proparation etaff o the Drean of Minss eqlimboratod wit: the
sppropriate Alvisions of the ¥atlopsl Coal Soexd of France ans the Britiszh Nabtioral
Coal Boerd in organizing this-CnnferenCE, end the Mrecior of tihe Bavesy o~ ¥ines
served an ihe comwities fsr zelesting F2peTa to be presected.  Oerchur, the reseerchk
organizalion of the French Coal Saerd, was Lost to 4hs Teebing, Twelve pavers wers
Prepared el preaented by Ansrioar aithors, three of thet by mepiers of the Duresu
atafs.

29/ Toomas) Edwsrd, Roor Boltirg iu bhe Unibed Fiatsss Bureau of Mires I=r. Girc.
733, 1330, & p-.
38/ Lesger, Willisn H., Centrifugal Fumy Isstellabizns o Anthresite Minez of
Pennaylvenie: Buresu of Mizmes Bept, of Trvascigaclons L7743, 1990, 22 pp,
31/ Ash, &, H,, Buried Velley of the Susgushanne Biver: Anlirscite Begloa of
Pemnayivaniz: Buresu of Minos Full, Lo, 1350, 27 po.
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