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INTRODUCTION. 

'l'lle two tllMt impol'l'llIt thill,!!;~ ill 'l'CXU8, in so ra t' as tQIlCCI'llS 
it~ lHntf'l' i.'11 pl'O,!!l'('~~, Hfe an nJJII)l,l:lllt supply or cheap fll(>] (lUl\ 
gUll,] WII"'I". \\'jlll"lli thrf>(' it i~ HoI Jlu~~ihk to flt1ain (:Olllrort llhlc 

lh'ing "I" COlIlIllPf " i lll I'I'OS1K·rity . 
Our j"(',I!'Oll for IIJft· r in,!.:" i1,i~ puhl irulioll (\]1 T IIP Flleh: U~cd ill 

' ('(,Xi1~ i~ l"l~f'(1 IlpOI1 ill(' fad' that while we have ,"Cl'y large SllP

J)1i('.~ nr ,:...'(,nll ilud !-III',II' I'lI('l, 11'f! arc not utilizing them to the L('st 
IHh:lI1hl.!! I'. filii" ]ll"(),1udiHn of ('ont, li;:;nite, natuntl g118, city nna 

IH'OchICf'l' gm. nml prtro1rll lll /lO<'s nn( IlI'gill to kcrp pace with cur

!'(!ll l' d(,llllltlll~ nor III Jlt'!lllli;:(' mIll f"I" tl u> fll i1ll'C. 

The worknl,1p ('11111 :m"n in lll(' ~t;II(' is R?on "'111,11"(> lIlill·~. with 
11 po~;:ihk fHjr! itiol1 or :,:100 "fln:nl' Hlih'~, 'J'lw nl'i .:!iIl<11 ~lll'pl.l· or 
('onl II'M nt)oll1" ('il!h! loillion !ml .. , 'I' ll!' P"O,llldiol1. l'(1),'(' '~~1,\ lin;; 
lWCll tlddCCIl llIillion !(1)~, "0 llt,l! 11'1' kl\'(' hnn'ly !'t' I';1kl !l" '\ JI,C 
"urf,1('(' . 50 10 spr:lk, 

T he Iror kablc li,!.:milc arCH is ,;0,000 ~qlt ,ln' Hli)('~, with a j)<willie 
Illl<lilion of 10,000 H)lInl '(, m i lr~, ' t'll(' origi nal supply of lign ite 
IVa!" nhollt lhirt," hi\lion tll llS. TIll' I,ro(lllction, ;; ince ]R9r" has 
b('~11 {'ighl mill ion !Olll:'. illi ill .. i,l!lIi lknll t fmcfioll of the lobl. 

T he 1"01a1 rllcl ar!'a. ('01l1 01 11\1 lip:niic, is 58,000 Hluurc )niles, win, 
a J1os~ilo1c' fHltlitioJl or l :j.OIlO ~q1l:ll'C lIIile .. , 'l 'llC~ tob ) original ~llp 

)11.1' or ('0:\1 nnd li ,~l)il,' \\':I~ about thir ty-('i,!!ht hill ion ion;:, tl ,c total 
lo .. ~. indntlin,!.!' ]lI'O{llll'i ion nnll WHistC', has h('cn, \l'e \l'ill HlIow, fo rt," 
lll illioll !on~ , or a htu!' OH'I' ] 1)(>1' C'e ll l of till' toLd slIP P'y. If we 
mille,! \l1'('Il!," lIIi llillll t Oll~ or conI :m,l Jig-nik a ,\ {'ar, ill;;\C;ld o r 
lifO I"Hli"'1 I"n ... tllc ~lIJ1P!,\' Ilr 1"hese fll!'l~ lI'olllu lHst IlIIll'e l!mn 
Jon!! yC',m·, ;ll1oll'in,!.!; tim\. for ('fwll ion u~l~d Ihere 11':1 ._ a tn!;1! lo~~ 

or 11\" 1"11<, I t i .~ tl'll(' tlllIl. n~ N)lllpa)'('(l willi ~Ollll' nihi!r ('o fl l~ . 

0111' ",,;d ,~ ;11'1' 11"1 ,.I' ill<' 1~-'~1 '11!;!iiIY; rlir ~rnlll~ lin; thill all,\ \Ii(' 

contcnt' of O!~h MI,l ,""Iplllll' is 1'I!IIl!ire1,r I,ig-h , ,\l Ule ~;llHC Hille 
1lI:ltI,\" II C thl'>,e t'vid~ Ij;I\I~ i'l'cl1 IIH!ll lI'ith cx('ell('nt rc~uH~, 

.\ ~pc('inl !pn{lll'e of till' Goal il1{ln~lr,\' in T('x;l~ is thn t by fal' 
Ill<' ;'::l'l'id('i' (ll'o)1nl"i ioll or ll1c JII, .. {luet is 11~, 'd ror milw;ul ))\11" 

pO"!';:, (,nk ,I !'llInlt prnporiinll .l!'()jll~ into (lolil(,,,{ic usc. 



" 
()lIi!<- a~ill\·. 1,,,,\"(,,,,1', rro ll! iI,,, ('n:ll, IH' 11,1\'(' ill lip-llill' n ehNlp 

,,1\,', ,·Ili<·i,·nl f lld 1'",' :III I..-il\,)~ or illl ' l n~lri:d {,lI1pll1.I"II II 'IiI. wilh 0)(' 
I Of)~.~i 1,(< j''I;''('I'( i, ' II " r 1';1 i I 1"1 "" I 1" I ",l1 l1o( j \".!',. . 1 ' 1";1,-1 il'llll,\" 1'\ ('ry !(IlOlrll 

\:ni"IY " r li,:.!lI il'· ,· \i~ l~ ill '1'",;1,.. :111,'1 ;11 \'"I'Y L1I':.!1' nIlI!HlId~ , The 
Ji.:":l1il,· ill""~iry I"., ill"I"0-"-",1 ;11 ;l ,, -ry 1';ll' i,1 t";II,'. 1111 ,1 \\"illl Ihr 
" II"lIjioll wn\" h"illg ,:..:i " ·11 10 illll""OI',·,1 IIll'llhhl ~ "I' l irill~ it i.~ 

I1I"lI.~hl Hull;1 "Iill 1:11';:1"1' ill"I'I'!]:"" IIW.'" hi' I'xl'"I"i('.l, ('iH,\,1' in 011 1-

)0111 "I' ill ,,1!1('i"IW,'"' Ill' 1,0'11. 

']'1,, · lilllt, will (·(oItH' , it il1d.·,·d if Iw IIpl ::In'HoI,'' ""iiI!'. \\":)('11 (Iw 
.,,,,I;I]'Ii,,J'lIlI'lii "r 11I 1'g,' '-1 '1111',,1 1"'011"<'1' »Iilllt~ , lI~ill;.! li;.!lIil .. a~ CIII'!. 
will ! ' I'.,,~('rll 11I11I~lInl '1111';rdioll,~ f" r i!l\('~I!)I\'IIt.~ "I' "'lllilnl, 'I' ll" 
li,:!)lil,' will I", ,'ouII,d"d int" ,!!il,-, (,i , Il,'I' ill I'l'ndl"','r ,,, 'w ill 1'"I"rI •. 

,111.1 nit" ,!!'il._ lI'ili I." ,~"I,l rill' rl",1 1"11'1"',_('," ,lil'!'!'1 OIl' ('''u\'I'I'I"d lnl" 

,1" " il'i",rI"IIi'I',:!r nud ~Hlol a~ ~ udl. 1'1'0111 1'<111' ligllilr- 1111'1''' , nil \r" 
1'1'\'11<11'1 '11 :r 111111111(,1' "r I'nlll<ll,I" l'nllllll'I~, ill ,ld, l il iol1 I" 11li' ,:!i l .-, 

ii_ j,; ,;,,1 ('''flit ill ( 'llill'h ' r~ .\ ill ill .\1', 

'If Illt ~ I i,!.! II iI., i,; ,]i,~!illo'li ill n'l"rL~ , (ltJ(' or IiiI' hY-I'I"lJoilld.' i.~ 

l i;!llik j'I,,,,idll,,, \l'1I;!'!1 ,tll;li.",; ,!II "\"I'II"ti l IIlnit-I'inl fo r lliglt -,~l'iHll' 
Ill' i' IIII'III"" il.~ i .~ ",h'lll' l l 1,,1' J' n l rl'~"'nr E , ,J, Tln)"",,·k, 1)1';111 nf II,,; 
( '(Jill'!!" or ~ I i lt ilt,!! l~!I ,!!ill!'('I'ill,!!. 1'lIi\l ' I'~il,\' .. r .Vul'llr lli l!.:I)!:!, ill 

I' lIuplN 1 X. 
' I'lrt' JIt'i'III,'ilill,~ "r li;! lI ii, ' i~ n<>1 ('ill'I'i",1 ,III ill l'hi,_ :-:.1,,(,> ill :111. 

lilli , ill "1",1"1 ' I" "lu.,\' 11"11111 ,';In II\' .101l<', l'I",r" .·",,", I:il l~'"..t; ];illdl,1' 
IIIU1I" roi' "" n ,"('I'i,'" "r 1",.1", or tI"',-I' Il'l'il',ri '1'"";(,,, li,!.!lIil,'",. T ire 
I" " ~IIII~ '1"1'1' HI".~i "II""III',r,:!ilt;.!. nnd "III ' ",ill,'" ,,(· i h'k ll n\rl('oI~n"lIh 

ill'I ' d ill' II! Ililll [II " llri.~ Ii",,,,\, a.~ i ,~lalll"" 

'J'h I'lUigl . II" , ",IIII'!(''''.\' "I' .\ 11', I., ,\1, Il il\'i~. ':'Ili"'II. "\'> 1'1 11 Dil 

];0!:1. W" :II'!' air)" t" )>1 '1""'111 :I l'il'l\' "I' !ll(' liguil,· lt l'j'l u ,.(li u ,~ I'lililL 
wlri,·11 h,' i,,, HI'I\- ,'''II'''ti'lIdh,;! il wf< " 'J'lri~ lrill I,t' 1111' "Ill,\' ,,!:rUI 
"r tI", I,i aol ill illI' I ' "iltd ,"' i :lk~, :11),1 (he n'~lrll." or i l" ")lI'I"1 1i"lI 

ill'l' ;\1\'1111,·,/ Irilh ,I ,:,!.i"':ll ,I"id IIf illll'rc'~1. 

()r l" i",J,;I","'I" , lglllI'1I1 :11'1' ill~l! tll!l' In H r'. ,I, E, :-:11111 ) .. ,'11 , . \ ",,-i"l

"Itl ( 'h" III I·1 I" jll.' ltlll'.o;!ll , r"l" 111111'1. :llIill,di"al work. :111,1 <0 1)1', 

1\', Jtf",))i "); . Irtl" l'I't',,:lfI',J ( ' I ,;tl'(I'I' .\, iI,"i",11'<1 ill II", 1' ''' ' I':lI'<1li''lI 

or ( ')1>11'11'1" '\1. illid 1)1,111" Ih,· :l1lah'""" , .. I' tI", ",,,rI Iii I' ,~il"tl Oil 
J':lg'.'.~ .'/I'j - :,' I, 

\\'(' IHI"\' nl~1I 1,-, Ih:1111;: II I', 1':I1 ,~""" ,\, "'"Iillt. jlir,'.'lur ur th., 

.lllIltillll:l (; (,,,iol,~i";ll :'111"",\. r" I' :lu;rl\"I'~ or ,\I:tll;!llI:I "'Iilk 
\1'" n',~'I'1'1 I., ,-a,\' Ilral a I ii!',:!" 111I1Ui",1' 'II' :l11<lI,I' ,"I'~ "I' (1 i;la!I,"wl 



, 

lnf/'f)durlion 

('nnl~, Iiill(lly ~cnt to liS hy Dr. (" \\" Rll!lIlllon. Dirc(,tol' of tIl(' 
Oklnilomfl GNlogienl 8\11'\'(',\', I'rAc1lC'll ll~ tno lnte for incorporation 
in t!li~ pllhlicAtiolJ , , 

Tn connrdioll willi om' work on Ihe flll'1~ of the 8t<1le, the Leg:
i"JalHrc p:rAlli(,ll liS II spec' inl npprorrintion, whieh will become 
?rflilnhl~' SC'pll'm l'I' l' 1,_ 19H, Plnll~ nl'c now being eOIJ ~it1crf.'cl for 
the rl'('dion nlltl opcl'u tion of a mo~lern sl<.·flm-icsling plltnt 1I'1u!rein 

a rfil'lon(l of. hl('l (fill be tried Ollt fit II time. It is hopei! tl)nt 
pnrticul:ll' ntieillion ('nn he I!iven in this plnnt to,li/!'nile stokers 
:tIlil Mile' I' nppliflllPl'~ for increAsi ng' the effkicm.\' of this antl otller 
rlleJ~. 

\Y,\!. H. PHlLr.lI'S, 

S. H. \\'OUJ!J·~I,J. . 



()H4; .\:\IZ.\ 'I' !O:\ .\ \ 1) Pli HLI( ':\TlON :O: 0 1,' ' l']-m RUiniAU 
OF l·;("O .\"O.\ l! f' m WLOCY :\ND T EL'']f;\fOLOflY. 

TIll' Hlln';!u ue b ·olltlmic GcolllgJ and Tcdlllnlog-y was cstau
Jj ... ht'd b.r lhe Bonnl of Jt l'gen1.~ of [iw Unin:rsitJ, September, lnov, 
.\~ tllcrl' 11ll';; IIre n J10 ,~Cf\lQg i rfl l >i IIiTey in 'J.'exll~ «II· nml1y ycal·.~ 

11 <11" ally agCllf·.1" thruII.dl whic-h there could DC rQltllnc!c(1 iJJl"cst. i
.:.::nl iOIl" ur Ow minel·,d l'e~Ollrce~, d(:., of t he Sble, it II"H!; hoped 
t!!lIl' Ill(! BlIl"I':11l \rolll,' ue nble to liIlppl)" !1(i~ deficiellc.,·, all fnJ" as 
\1":1 " po~~ih1c wilh Ule Illenns nt if!'; (' i .~po~.a1. 

The 1:11101"11101")" or the 13Hl"CIlII 11"11" opencd ill ~(·ptclllbp. I", nUl, 
\Ii l h H I·. s.I L \VoITell in dlrtJ"g'!. SillC'(! llHlt iiltlc t he ,k-JUnn ,l 
rot· iUrOI"IIl11liolt, e,,;pccinll.r ill (;onlleclioll with the [>lI J"clim:c oC 
rIH·l~ Ity Ihe :-;tnlc 1'11rclmsi llg .'\gcllt nlHl thl\ 'I ·Jl in;rsit.,·, has 
IWjltiJ"C',1 lhe nol diii.,n or ,Il\OIlIC]" cl lcmi!'t, nlHI ~ll" . ,J. E. Stu liken 
\\"11:< !I]lp,)inkd i ll ,Janu:Jry, ]!l]~L In HC'pkml)Ci", ]U] l, Dr. .1. ;\. 
[),"I<I,'n hCC·lIl11C !)colngi,,;! rOr the HUJ"CHU) nml his lir~t \\"1)1·1.. \1·,1>' 
Ihe prql:J J"lItion of lIle Hcport on Ille Oil and Gur.; ]t' i p. I'] ~ or l~hl .\" 

,111 ,1 Wich i!n COJJlln('~ , IJ\lbl i ~hcll h)" the IIn i H~rsil'y, Seplclllhcr ~, 

lDI ;!, as ils Hnlll"lill No. :!.!(i, S,·itnlifie Series No. ~J . 

J-:xl·llI~i\"c of Uli" I)ulipji ll lhe folloll' ing 11ll1JIit:.\(ioll"; Itan' \.K'Ctl 
i~~Il{'I J hy t'!le Hu l"I'fI II : 

"1" 1,,· "\ li , ,,,,.,, 1 1:,·_"",.,·,· .. " j "1",." ,_. \\ ·111. I:. 1':l illil'-. I ._~,,,·,l h.,' 110 ,· ~ \ "t." 

JJ<"I'"rL" "·u\ ,,( .\gl'i<:nllll",· ", i l .~ 1\"lInLu N". ! ~, .)111.,· ·.·\,,:;,, _,[, J!!l u. 
T l ... t ·"Il ' t'0~itL"n o j T,'~,,_ C"al ~ "ml J.i;';IIil<"" :Iud 11", I J ",~ 01" 1'1',)jhwl'l" 

(;,, __ in T<:.~,,,;, \\·HI. I\, I'hi ll;I" .. ~. II. \\·" r,.,d l ,111.1 J)rnry "1,·N . J'hHlil)s. 
I Tn i"", ·~it.'" or ')",·xn", n ullo·l iu ","n. IS!I . . Iul y, 1!>1 1. 

.\ 1:(~<'''t1 ab,:1t,.." 1:'·1,,, .. 1 "u 110" 1:,·"lo),!.I" ,,( Ill<" Oil ,\l U\ \:" .. ~ ]o" ;~ I , I" ur 
" ·icl,ila atlll ela~· t ·"Hnli~"' .. 1. .\. (1,1<1ClI, "s~i"'l,·,1 h.1" I>rury McN. -Phillip~. 

r llil"<' I"'il.,· ,,[ T' ·.\a ~ B"Il,'ti ll }< " . 211;, ~1'1 '·I" I",1", I!H2. 
A ;lI:IJ' ,~Ioo\\" ing" \ll(' 1.o(,:11 iOll "j \1'''11 Or(' 1l"Il(!~it~ ill East. Tcxa~; l!la~l 

Fllt"nn.:(»;, I. i~ni'" ~lill'·~ in 0J.·rali"", l. i),!ni"· C)lIkroI'S; I~ rod ll<"ing- Oil 
Fh· l, l~, ELr., Wm. H. l' lIillil'~. l-"'I' h-n, lwr. 1~\ 1 2 . 
Ei~htccl\ I· rl';';~ I A·lkh dClt]in)! wi(! , "aI'i",, ~ [""j urI's or miw·rn l » 1''' 

,1"rli0l1 in 'f1');11' . 

. \ lllill) ~I I O\l"ill;!' 1~1< · l(lrilli .... n of h';l1 ,...\)t·(' r" I '~ . ,·"n l ) "ill<'~, nil 
:llId ~n .o li (·ld~ . '1'1;11 \"il"~ "r lilll{"i'tOllC ,Iud gYP';;lIl1l, (h'I'(J~it~ "r tUP
per l>r('~, ('/C' ., jn t Il'! ;!I·I'n \\"I 'st :lIul 1l 01"1l 1ll"1'~t or For] \\"()rl h hus 
11,,(, 11 I'I·f' l'n l",'I1. lilit l\il~ lilll .rd lot'PH i~.~lI('d . \\"CII·].; Oil It ~~l ln;.!; i, 'al 
IIt:I[' "r I lie :O:1;lt l' i;o. 1I11\\" ill 1'1"('~I'l'-"~ :Ii!!1 we hnl'e In 11;tl"c it rra,ly 



VIII Hullelin Q/ llie FllircI"sii!1 

for distrilmtion hy the (,lose of tlil' y<'a l' I n 4, 'fllere is no geolog
ical JIlap or the ~jsl tD in exislell('e OJ}(1 this Ilth~ l llpt is the firs t 
thnt has been made to l;et forth the main geolo~i(:HI iOl'lllflt iollS 

t hrol1ghnllt the Stllie as a whole. 
Field and chemical work fOl' ,u spccinl jlllbli<'fltioll 011 the \)l1iIJ

iug lnotcl'inls mim'tl all(l 1ll,IJlllfnc:tltl'cd in the State is nOli" in 
progress, ',l'his I'ublielliioll lrill ind utl(; pl lysica l tC!:i t ~ find chem
icn l nnalyst'" or lime~i(ln (', marhle, gl"lluitc, "Sandst on (~ , sOJt' llcniill f:', 
brick, hollow ti le, eft-. 

All comnHlllientioll l; ill reganl to t he ll"O r]': of the Bll rNl l1 !'hould 
be acldn~~f'd to : 

\\-'ILI,I "I) [ R. J'I II I.I, I J' '-;, [lindul'. 

1Juin')"sity Stfltion, .\ustin, '1'c>xns, 
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<ludi" " :111<1 nrlu" or t 'll'- II ,'nli ll;.! "dill' nr Ii;.!"il,' 1,,' ,~i,JII" 

;!!lIl ;!a~ , 
('1 1XI''I' I': 11 X I1, 

],i ,~nil(':- I h.r l li~\ill ai i('n or 'J" ''iIl~ li;:llill'~-Y i( ' 1 11 nlill ('Olll l ,o,d
lillil " I' l!'I~-{ '<lllll").·iti'" ! ;11l11 Inllll' (II' ('<'.~jd!lt, hollt n'I"I'I,;, 

( 'I I.\I"I' I,;n :\1[1. 

F u('1 !IiI :- I 'I('''I'llt ~I nlll~ IIr fllPI oil hll~ i ll( '~~ ill TI 'x:1.~- .\Jl: I1Y~I'" 

or flWI ,)iI ,-- I ~ i~I 'II~~ i "lI ,.1' 1,\'ll'loI"1I111 n~ 1'l!I'I-"' Il\'l' ifi('"li"lI~ 

1"'1' 1"11'1'1,,,,-(, "I' I'w,l ojl -- I'rn'!lIlli"1I il llIl \,11111' "r 1'1:,,1 oil ill 
'l't'X;I~. 

lli! llill~ l' ilph ,\' oe ,oilL ligllii, ', 1l,lllIr:ll ,:.!;].-, IlrtHIIII'l'I' i!"", :111" pl'i\'\ .

It'lIlIl i ll 'I' t'.\,I.-, 





THE FUELS USED IN TEXAS 

CHAPTER 1. 

BAGASSE (DEGASS, MliGASS) AYU WOOD. 

Bngasse j" ! he Ill! IIiC g-il en to rdll;;c sugar-clm e rl rter t. hp, jll icc 

hrls brx'11 cxi l':lcif'r1. It I ~nnt:lins woolly filler, slIgftr juice nlill wai"N. 
A~ 11 {npi \llHlm' r,,!t>,lIn hni lcrs :it iF, mell \ocll ll y, hnt i~ nr ton lo\\' 
gl'fI(lf'! j-o he sh ippcll to Iln,\" com irlerilulc Ilif;bl1lct, . .:. \\' I ~ h:I\"(~ JI~ 

JlJ(~nn~ or I1s(' ('l'laining hoI\' nlllch o r this tll fl tcr il11 i~ lI!'('d n" fu t"! 
in 1'e-':;)8, hilt flS tlle production o r. 1:H1!-{ln-cmw in !lIe ,wn t' HI12 
WI1~ ·10n,OOO tons tlu::l'c mnr;t he (\ fr()Ol\ den! or k\g;l~~e llla<lc illld 
11~1 ' ll locil11y. We 1111l'C not inr('stigai"el\ tl li.'; fll el hut. il\';l il n11l".~('hcs 

or fl papel' )'('IHI 1,('fol'(' t ile T.rOll i ~ i :11If1 S11~f1r Chcmis1":;' .\ ~ ;;'0 (·ia lion, 

ill I S!!.'!, by T" A. Jk'(;nci. We quote from this paper liS rollo\\"~: 
"Wi t h i ropi cili C!lIlC f:Outai lliug .12.;'1 per CCllt \roofl} libm', 11 juice 

cOlltnining- 1(i .13 pCI' CCllt !';o li cl~, flild 83 .87 pH I" Cf'ut watct, uflgnsso 
of, S'l}" tiG antl 72 per cent mill cxtrndion, would hare lhe following 
perccntll~c cOlllpo~ i t i()n: 

6ll Iwr ",·"t h;,~""",, .... 
n J"" ",,"I I,all""" . 

\\'~"l)' I C""' I'U"I;bl~ 
(,1 ~r. ""II •. 

::j=~~~ . r __ I~ .=__ ~~_ 

W"le' . 

.-\.~$Ul lt i ll g: tll nt. il le \\"oully fihet· conbilt$ ,jl 1"' 1" I'cut C[) l" hOIl, tllc 
Bugnr alHI O{lWI" ('olllh ll ~ t il,l e IIlnit"CI'~ IIlI :lr{!l"agc of "~2. I per c\'nt 
mul t h'lt. l:!,! IOH IIni t" or Ill'llt nre W~Jleratc(l rOJ" crCl'y pou nd or 
cflrholl (:OIlSIIIIICI1, til{! (i(; per ('cnt ha~ls3c if'. c[)jJll hle o r g(, l lera t ill~ 

:!!) '1'$3 l lIellt IIn1:.,; 11<'1" 100 111". as n~;1im;t :l4:) :WiI, 0 1" n \li{t('Tcllcc 
or rL3GH \ltli\~ in favol" 1)1' the 'i"? 1'01" {'Cllt Iln~ils."e. 

". \ ~~l1l1l ill .~ Ihe i f'II '1,, ·t";llllrc of lil(l wnstc g' ilSI'.O, 10 he- ·1.:;0° P ., 
111lI\ or Ihe !,\!1"l'01IlHlil1g" H\tno.~phcrc find wil ter ill ill() h(l)!ll.~se at !:it; O 
1:'. amI j'ln! f(lIlllltii.l' of nil" J H~("C~~ilry {or llic eum l,u.4ion of olle 
pound of earhOIl at ;! I Jh~., the lo~l 11(>111. Iril\ he IIi'! fo\ln\\'~ : In 
t ill' wask :; ; I~C.~, htnli l1g :li l' frOtt l tW O to 4JO o :r., iwd ill \'ill'lJri :-:ing 
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the moisture, de., the GG per cent hUgMSC will requi re 11 :?,.'51 G 

henl \lnil~, and tIle 7.~ pr r cent bag'ls~c 11(i,lM, 
«Sllhtrncting these C)ItHlititics f rom ill(> ahoH'. \rC Ihu\ tllHL the 

66 PCI' CCJlt b: l ga~8c wil l PI'OUUCC Hi5,?88 :n"ailnhle hent unils pcr 
10(1 lh~., or nCfld'y ~L !wr emt I('sil Own lhr· n l'e]' cent 11Ili!n .,,~{') 

which ghcs 22!'!,050 uni!." . . \(-c(lnl in!;l~·, one ton o[ c,llle of '?/lOO 
Ibs. [It Oii per cent lil i ll cxtr"d iou will prollucc GSO Ibs. hag:l;w, 
('qll~l l to 1,25ft,ft:";S arniJn h1!\ hea l uuils, 'rhilc the ,<; :lIlle calle ut 
72 JWr ('cnt c:tirlldioll wi ll prollul't, riGO lh~. IHlg<hiSC, ('fJlI;!1 to 
1,?I;;?,GSO " nih. 

"..\ sim ila r' ('a1eulnlion for tIle ('rll>C or T. Olli~i : ;lI<ll· :II I" /'<llIl':iining 
10 PI'1" CI'ut ,,"nou,'" fihe r, llll tl If, Jwr (:C ll t Inial sol ids il! ji'l' ,juicc, 
8lii' lIlu ing 7;) per ('(:l1t mill cxtrflct ion, show,; t hn t hn.~.!w~l' from 
onc l()1l nr. cil ne eOlltnillli 1,57':';,9,;(; heat Huil.", rrlllll \\"hidl .jeil,..JG,) 
hare to lie dellur·tr:d. 

"Thi. ... "'ould ma kr: SIl(;h l)!lg~l&~e cf)uivalent to llen rly !J'J Ills. coni 
p('r lOll or c;lIIe )..:cnuHi1. Trndcr fairly gool] cond ition!', 1 lu. eonl 
will CYUj.lOI·;\1"e 7~ j b~ . \\";lh ~r, wl,ile the best I)oilcr 1'1lllll~ crupnrillc 
10 Ih". 'j 'herdol"c, the hngasse froll! 1 tOil oE cnne lit 7::, Ilt'l" l"{'Jlt 
mill c.'d ruction ~III.)\\ld erRpomlc (ro lf! tiH0 !l1.~ . to !ll!J Ib". of wiltcr. 
The jllice extnlttcJ rrom such (',l lle wuuld untlel' t h('~e l"o11(litiollS 
conilliu I,2GO lb.~ . of wolcr. lC we nSSl1IlIC thnt the wa;-el" nrlilcd 
dlll·jng- thc PI"OCCRS of mallurocl ul"e is 10 pC'1" I'('nt (US \n'i;~-1It) of 
the juice lllode, Ihe lobI wn tt! I' lm ndl('d is 1,4.10 lbs. F 1"Om the 
j uiee rcpresentecl in thj~ case, the COlI1llll' l"C"ial lI1u,<:,;c(:11 ite W011111 
Or: nho ut 15 per cent of thc weight of the origimll m ill juice, or 
say 22a Ibs. Sui(} mill j\lice 1,:;00 lbs., plus 10 pC I' ccn t ('(]lwls 
1,G5f) ills. l ifJuor Imn<ll eil; :1I1cl 1,G:)0 Ius. minus 225 Ius., c!"]uals 
1,42'; Ibs., tile qnnl lt it.y oC wflter to be c\"fl.]lorutcil dming Ihc l'roccSs 
of lllanuraeiurc. '1'0 c,{feet fl. 7~ III. craporntion ref")\lires 1!J0 Ills. of 

coal, n nc1 14'J~ Ius. for a t o-lh. C\·njlOl"ntion . 
" To redllcc 1,0;')0 Ihs. of juice to sy nl p of, say 27° TI1111mc, r0-

quires t hc c\'npo)"ntion of 1,170 Ibs. of water, Jerl\'jng: '1-80 Ill.;. 
of syr up. If tlds work be aecompl islw(l in the open oi)", i t will 
rcquire ubout 15G lbs. oC CO<li nt 7·~ 11'$. hoilm' c\'apomtion, nnn 
117 nt 10 Ibs. cvaporat.ion. 

"Witll n double !!Ired Hle I ncl r0ql.dn~( l would be from 5!J to 78 
Ills., and with a tripl (~ elred, from 36 to 52 Ibs. 

" T u reduce the ubm-c 'ISO Jbl';. of ~YI"I1Jl ' to the consistcDCY o [ 
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(;Oalllleu·ial mit~~02('l1j(C 1Hrnll~ the rurthcr enlporntion or n,') Ih~, of 
\rllll'l', r(,(]uirillg lilt' e.\I)(!lldi tl1 rc of ;H Ills. of coal nt 7J Ih~. uoiler 
C\'1!POl'llti(lJl, lUlll 2,i~ Ihs, with II lO-lh. craporntioll, UrnC{', to 
lll<lllllfurtlll'{' one Ion ot (;Hnc illtn !;l1ga r nml mol ll~se;:, it will hIke 
froll! 1 k:, to l!lO lh~. aihlilionnl coal to do the work lIy the 01)('1l 
\!\';lporatol' Vl'O('c~s; from s:; 10 1'1'? III!;, with fI !louhlr. ell"'('I, lind 
onl,r 7} Ills, CI"f1llOr<ltion in the boiler;-, while with 10 Ih~ . hoiler 
enqmrnl iOJt tl!C !JagJS~c niOllc is capahle of furnishing 8 f1e.r rcnt 
morr hl'at thall is nctunlly rC'llI irrd 10 do lhe work. With triplc
ell'l'i-l. cl'ilporniioll, tlepellliing Nl 111(' cx,;('llcllee or the hnilel' pl:lllt, 
the l, t '!!; Ills. or Intil'l'lo h(J c\'a]lm'lrt(',l fJ'OIH the jll il'e \\'i ll ]'('l]lIirc 
UI'tll'CCll 6:~ nll ,1 81l I IJ.~ , of (;():ll . These vnluCH ,,11011' ihnt rrOIll (; to 
:10 !II~. of ('0111 cnn be Ilpl.lreil from the value o[ tlrc bllgn~Fe to rlln 
(' Il;.!'ill(,~, .~I" ; lld cnn<', cle, 

" .I I a('(:orolillgJ.r apllc:1I'S Hmt. willi i1le lr(~st hoile r pbllllS, those 
bkill'; HI' all till' l\vaihlble hent generated, by using thi3 hent ceo· 
nOIlJk:rIl,v the b:l glIH(~ cnll he llwlle to sHpply all tire ruel l'CClui l'c(1 
II) 0111' slIg:u'-ho·ll.se;:." 

l'l ll 1':\\'0011. 

III Forest Scn'ice Circulnr No. 181, U n itC(1 Stat<'s [)cpmtltle llt 
(If Agricul lllrc, i~slled Seplcmber 2~1 . 1!)lO, IIle nmount nllil I"nille 
or titf' fir€lI"o(l(l IlH:cl in ] 1)08, in 'I'cxns, is givcn in eom:i,!('rnlJle 
(leta i!. 'rill' nmonnt ~o "tnlell is in eonls of 128 cullie feet. 

- --.. -- - - - -. - - - _. ~';.'(~~\~~~-l Vuh".. 

:-'::J::,,~~'::J~' ~ ~~ .-.~.~~ ~',~. '.~,~ .. ~- ~.-~ ~, ;~~l ~ ~~l \139 
~!lics nOl,I\l)w!,<l11 lru"J urn, l~ll hi rly Ihotl""n"llopu lnl;n" I ,:1:,' '::I\~l l ,,;:1I0:X4f, 
Clites or .wcr ,m,lxlO l"'I1"lnt'oll . .. .... ... .... . .... . . . .. II!I :1:1:\ \12:1 '115 
Mill<)ral o(1l':ra l;"", .. . . . , , .... . , . , .. ;:;'-';'.1.1:\ 17.; :a07 

- ---------
T u'al . ,1,JOI.!J!!6 S I2.!I(;O,.'I06 

-- - .- - .-- ---- --- _. _- ---- - -_. __ .- ----
'fili,; givcs all a\"enlg'e \'nlne per conI of $3.1G, 
In the lotlll ('on~lIll1rt i oll of tJrcI\"oorJ, 'l'exa;: ranks llixth among 

1I11l ShttC5', the l:ugcFt consumption being in the State o( North 
Curolinn . I n the toftl\ \'Uhle, Texal< "tnnd~ s(~concl; bcin;.!; ex(·('C(lcd 
Oldy hr lI-lichignn. I n nl'C1"ng~ \" !l lnc per (cord, 'l'exnf; rankll thirty
f01I I'1.11 IllnOn!! the Sbte8. 'r ile highef;t price pnid for 11"00(1 was 
$8J)O, in the Distr ict of Columbin, !lmI the lowest value W!lS in 
GeOl'gin, $l.GG a cord, 
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In the yC:ll' under cO)1;; iucrutiou, 11111!leiy, l !)()R, t.he qllilnU{y nllu. 
I'll llte or the nrew()ol\lI<;,;ell in tIle Uniled States js ~b\tcd a~ follow!', 
In CUI'U S and dollars. 

f ~:,a~I~I~: --I \',,111", 
; ""ttl>. ; 

---- .- - -- -- . - .-;-----(- -----
(J"",( tin ., .. , raron, .. • _, r,~I.!Ni l ,IN;(;\ SJit.!,r.'-':!'I\G~ 
In , .. "n. "".I Cl lic" "r lrom l ,nlW) to l;),IM ~) POI)!,I.,\ ,on " rl.IilI.U:':1 :>U .;,.I!I,I\;,;, 
' n e" ,,,,",,r,,,('T.II'.I_lOpupul.,u,,,, .. . ... .•. . '.. 1. lil :!.;.!)! II,JIM;. "~I; 
, ,, ,,\inc,aj "I""-,,Iio".. . . . . . =--t".. .. .. ..:...:..?:~~ l ~ _~ . ~:11 ~.-1711 

T()I~I ... ........ _ H.:i . \UG.&J6S21n,IHO.7:!l! 

--.-
' J' hi:o gircs nn nvcr!lgt! mhle pCI' (;lIn1 for thl' (-n(irc (:onn !r.'" .. \lr 

$Vll. 
'r ile ilcnting powel' of well .. ca~o ll CII wood, C!xpn'f;scd as British 

tlwt'l11fll units per pound , vf\1'i ~8 from 7,5R4 in willow, 10 !1 .1 53 
in some varieties or pinc. 

'f /IC following ta blc partly compiled :md partly UUll!C up from 
our OIl'Jl fmn!ysc~, gil'c,,; the Bl'iti!;h thermal units pCr jlOllilli of 
U.i1i\:l·~j)l l'urictiC:i of wood: 

.. - - . ~ - 1 - Brl ll, 1I 

V~ncly of Wooo.l llll'rlll'li UllIls 
• I,er 11011",1 ::;, ~ --.- -----._-.----. -- .~.-~ -.-.---'-1-- 8,~HO 

I.l,,~h . • .. . 11.:;116 
Cell". !I. ~17 
Chc'l" " \ ' . . .. . .... . .• . l-l.:J.38 
(;0 110",,"00,1 . \1. O_1U 
CYI,reso;.. . .. .. . ... . • . ....... . ..... .. .. . .... l) .. ':.!!1 
1.)011""""". . ... ..... 1I,IIUIl 
E ll" ......... . ... . ... . .... .. .. ... 1I.~f(J 
Fi r . . ... ... . ..... . . . .. . .. . 1I.lllhi 
lI ir.I<or)-. .. .. . ... •• • . 1I,7:t8 
j\·I"I.lu ... . . .. .... .......... .... .. ..... . . . 1I.1.i~'O 
j\-k"IU'I" . 11,0.-.0 
M uU",,.r ) ........•..... . .... • . 1I.00a 
I'''"I-""k ... _ 1I,-lI1l 
On~. ut/"'. ... ... . . . frum ~ . :l!(llu 1I,.j ·1(I 
I' i,,,,, ba.<lar<l .. •. .. . . . . . . . . . . .. . . . .. . . . . . . . . • •• . 1\.7:'11 
I'i"". )""il ",,,( ycllo ... · . 11, 1 HI 
l'i",·. "I"·""e . . .. .......... ...... .. . .. . .. . . ... 1I.lIti:! 
P opla •.. . " .. .... .. . ... .. . •. 1I.~, n 
Srr'''''''''' .. .. . . . . . .. . ... 7. 7li~ 
\\'""w ......... . ... .. . II.Hl:! 

llrlHlivc 17allle of Wood and Coat, (IS Fuels. 

Somc allthol'i i il's i stnte lhat one ponnel of good soft I'onl j ~ C(l lIi\'
alen t to :!.fiO pOllnds of ai t'-uried wood . On thi~ ba~ i ~, :1 conI or 

',,\Ihcr. Cidt Elig. l 'ockelloook, J!i l J, p. 21 1. 



pine Itoo(l, \H,ighill ;,r on t llc nYCI'll.g0 2,600 ponnds, iii equivalcnt 
to 1,010 pound;; of ('011.1; a. corel of hickory, with fin I\.I'erag(! weight 
ot 4·.100 J)Oull(ls~ is cqui\, fl lcnt to 1,MO pOl1nd s o( conI ; a cord of 
o~k \\" ith an nrCI·ag:(l wcight or :I,r;;;o pounds is f!(]uil"nlent to 
1, I-.~O pOllllels of coal; a conI of ced:ll', 2,.')00 ponnus, i,; (~q\l ivale"t 
to 1,000 llonmls (,f (·Oll\ Im(1 [l conI of mc~(]uil.e, 3,000 POUJl(].;; is 

r~lI i\"a lcl1t to 1,200 110llntls of conI. 
T h('~e ligures are of general \,<lll1e onl}·, fOJ" fI great deal (lepcnds 

on 1·110 boi l!'l· seiling, gr;itc installation, mctllo(1 :mn. rIltc or flring, 
~iz,: or the \\"ood, dc., in ndunl practice. }\ -,:, n 1"111(" hOIl"f'rcI·, t llc 
proporliclJ l oC 2.:;0 p()\mll~ of \\"0011 PCl" potlH!1 of coal il' l"c:Isonnhly 
accn1"Hfc. 

The rclnth·c eo.4 of burning wnod and coill Ill'pelHls 111)01l ,I JIlItll
hel" of ("(In(litioJt~, Imll endl (]\I f'~tion lins to he !:>ettlcd Ilpon it'> own 
11I0I"it.s. Ii' we alluw that the cost or hrmll1ing, firing nUll J"r.lllfll"nl 
of: l1~hf's. i!' the 8f1 111C Ca l" OIC two fll(' ls, coal at $5 .()0 11 ton is cqlli r
nl(>nt (0 onlilM ry o!lk 11"0011 nt $3.51 n conI, OJ" pinr. at :f:"!.GO a cord. 
With CQ,lI nt *3.00 n tOil, onk WOOl] ;;:1\011\(1 be lit $.:i.m II coni, nlH1 
pilll' at $:1:!0. 111 UlUll.\" of tllC towns and cit ic,:. or {he S0111111r!'8(, 
f!s)K'cit111.\· ill ' l 'cx :1 ~, t1K~ prirf'~ :lrC cllrrent ,dlll rn~j\ccl tn 1'0[11 

nn,\ all!, "Wollll; hilt in rerior \\"00(1, sudl li S cedar, COUOIIWOOIl, wil
low. clc .. h oneil sold nt thc I':llHC pri r.c ,I~ onk or Incf'.(]llite. 

~\s il mlt" ("!lITcnt ]lrndiC!(! ill rr.g:nnl to tIle relnti ,·c )wic:c of wnod 
!ln,1 t1"lHI, ll1· i Jlg~ ahout :1 I·ollgh nppl"Oximn lioll to thc,i,· )·cspcl'th·c 
r:i!IlI'i' n~ Ild{'l"ll1ill('d llY ~,·il·I1 {Hle inr!""llign tion. Whell ton I ~, ' I Js for 
*8.00 a fO il, goooll o;lk wooll ~c ll s [ OJ· $5.50 io !f;G.OO a COT'I. 

U·ciflht nf (I {ffwd of lrood. 

I t i;: ,1 iffi'·lllt 10 111;11,,\ II posi i"il'e ~ l :lt('IllCIlI::l~ to t he wl'i .~l1t or n 
rMil of \roml. Onliu;\I"il.,·, ,I ('(>1·,1 rOllbiJl~ 1'?R f'\lhic ("pt. Tt is 

4- fert high, "" f,'(' (wide> mul R ff>C t lOllg-. TInt i n :Mi(:h i ~;ln , :l "col"ll" 
;..: 1.<:: I·nhi ,~ [rpt 1ll\,1 i ll ( ';I ii ro rni a a ".~bek" (c·on]) {·1l1i!n ill" :l~ 

elll.if' f,'('(. I n (:r'·III;1 11.\", ill<' kl:lftl'l", OJ" ('01·11, l'otl\;li ll""' lOS '·lIhic 
fl'd .. jl llt thc o l"ll in, II"Y ('0)",\ l;ll'ks :I g"l"C[lt (Ic:)] or cOll tnillill .'! 1:t~ 

cuhi l' ri·'" of 11"0011. ' I' ll!' air -"pnn: ill :I ('on] (lr 11"(\0,1 m"y 1 · I)Jlq'l"i.~e 

H~ l1)1KII :l~ ;!.i ]1l' 1" d :nt o( tlw .~ pn(:c, e~ l ,cI·inll.r if \"l,e) "WIll il' 
('1"Ookrd . H tIl(' Il"(x,d is ~tr:1i;.:ld, :ICi·nJ":1kly 1"111, ercnly nlld \\"ell 
split a nd pi le,\ wilh '·H1"f', { il(' Hir ~plll·e j ~ J"('dll("(~d to n minim11m 
lmt i.~ 11I'I"('r (' Id i relr I·t·IlIon'i !. ·I n llis (111"11 jfl·;\c{ke, the \\"("ih:1" Iins 
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allowed as milch OJ HiO cu i lie feet to be a corll, c~pecinl1y in rlC'Hlilll! 
with cro:)kcd mesquite woorl ror f]uicksil\',?T furnaces. 

'r ile amonnt of wuter in woo(1 hus ,t ml\t~l'ial bearing on the 
weight ot n ('(lrd. Jf we nllol1' that a cord of ordinary ilry oak 
wood Wl!igJ lil 3,[;00 pOllllth ami ('onbins 25 peL' rent of wnt l'l', tllC 
"w"O(\" in the cord \\"ci;;hs ?,G25 po una." anrl the woter \\"ci.;!h ~ SG5 
pOllmls. H 1\ {'ord of pine wool! weighs 2,500 pounds 311(1 con lnin.~ 

25 pel' cent of woter, we lnlVc 1,87" pounas of "wood" ,md G25 
ponnds of wate\". 

The \\"ci;..:llt of n cord of wootl is not of 1Il1lr.1t ("ommCl'ci'l\ lHl 
pOl'tancc, ns the on\inal'Y prnctice the country o\"cr i.~ to )JlITchnse 
wood h.I' tJle cord, irrespectire of iis weight 01' of it.~ healing row~'r. 

When wooil is ~ldppccl hy mil it i~ not «u .• t () mary to \n~igll the 
{'al". hnt the ~hipment is mnrle 011 11 memmrement bneis, so llinny 

cords til t he car. 'l'here ill, of COll rsc, fl eon,;irlerahk dilf{'I'('llr'e 
i ll t he mll ll Ler of corels Uillt tnn he plllteJ i ll or on It cur, and no 
gcm'nll nde call bl' given. Tile number of CUI"J " ill n elll" va l·jcd 
f l"Oli1 8 to Iii, uml, ill cxr.epiiollal eHSCl:', C\'ClI morc. 

]'Cll(i g-in!:; till! \rf:ighl of !I {'ol"d, 128 cubic feet, of seasoned 
\roml, ill pOlllHls. us £(111011"5 : 

11",,,.,, ... . " 
"h,·,l""l" w"' ... . . .... " 
11" ",h"k loll,!.; 
Jl k~'''"l" . < • • • • • • • < • • 

", 1,,1''''. ~"j.:: " " . . . " 
O"k. 1.I"r" ",,,II·cd . .. .. 
1';, .... whi,,, ,or N<I,wn)". 

Vn,iel}' or "·"od . 

1

.
1
,,, ,, ,,-:;:--

pcr coni. 
-1----·-

:!.:!:.o 

~.:~;: 
i:2i1O 
1.r.l1Q 
~ ,:,c~1 
:],:!,j(l 
:!. U!~) 

l.'oolc~ gh'c:; thc weight of a ctH"ll 01 \1"0011 HS Iollo lI" .~, ill pOllJl'"!~: 

Variety of W""..1. I· Po"nrl.< 
,let r.ord . . -.- -. _ .-. - .. _ - -1-------

I A.h. while . 
!leedl. "'hi"' . 
l.I"tlcr nll t.. . . . .... :::::"1 

~\~I~(~~, i-·~n< .. k· : . .... :: :: :::.:.: .:.:.: .:.:.: .: .. .... .. .. .... .. .. . .. .. :: :::::::.::: I' 
,..allno);a ......... . 
IIbl'lc. ha,r! . 

' ,\ll'eli, Engrs. Pockethook, If/OS, p. 232. 
' Cn!orilic Power of Flld _~, JIlOi , p. 87. 



M aJ>lr. ""n . 
O"k. hluck ... .. 
(Juk. dl<." tnul . 
nok, r~(l .. . 
()~k. wilil" .... . . . 
P i" ", N,'w J" ...... ). 
Pim'. pi lch . 
P ine , whil" " 
I' inc. r~Uow . . . .. . . 
!'opinr, Lumhar!\y . 
Pop l"., yellow,. 
Sycalllor~ . . .. •. .. 
Walnut, hbr,k . . 

Va rie t y "r Wootl. I 
I 
I . . .. ..... .. .. . :: . . . :: :/ 
I 

/ 
. . .. .. . I 
. . . . . . . . . I 

I 

7 

P"und. 
pIl. cflrd. 

Snoll'~ gircs the fo ll owing fig1ll'cS as the weight of 
of seasoncrl WOO (1, i ll ]louJU:ls: 

a cnhic foot 

A~II ... 
Beed, 
Bird . ,. 
Cedar .• .. 
Ch,,. ln,,' . .. . 
Col[('n",,,,,,I . 
CYJ>rC"l< . . . 
O "llwou<l . 
I~!m 
I" • .. . . . . . 
n ickn.y. 
Lill,h,ll . 
MUlOt" . .. . • •...... " . " 
i\1""'luitc . 
tl~ k .. . 
I-'j"r. . . . . 
Paplnr .. . 
Sr>ru,·c . . 
Sv"a",<>rc.. .. 
\~'nln"t. loIa~k . 
Willow 

Var ie ty ,,/ Wood. 

. . .. <. 

I 1'",,,,,1., ·
per ~~. fl. 

3~1 1040 
·I:.! 104.) 
:1" In :17 
I ~l , .. :\:, 
2X I,,:m 
:1:1 102·1 
<'Of 
:'.0 
:11 to -1<\ 
:w. " .! _I I lu fl o,; 

., ',.!.~ 
:.!(; '0 43 

. / ,17 
: _Ill to 59 

:1 ~~ ::: ~~ 
:.::: .. : : :: :\(1 (0 :I~ 

I
, :.!I ' (I:UO 

.. ;l~ 

".!.7 

.. _------
'l' lle ,,·eight 01 fI cul)i(; foot of lignum dLlle \"Ill"ics frOIlL 71 to 83 

ponnd6. 

Amounl of A ~h f))" Mi'l(' /"(ll .llo.tif;r in Wood, 

'l'he amount of ash i,l 11"0011 rurics from 0.11 per cent as i ll sOllle 
varietics of oak, to 8 per cent flS ill somc mrieties of fir . Ai! 11 rule, 
tho fl lll01111t of ash ill wood 1·urcly excceds 2 per cent of its wcig:ht, 
and cOllaists. 01 li me, magnesia, l)ota~h , soan, the oxides or i ron , 
ll1 :tngnllci!e IIDll nlllmilllll11 nil base;:, eomllined with carbonic ndd, 
~ulphtll"ic :ICid, silicic aeill, pllo ~phorie ncill anll hydrochlol'ic neil!, 
to forlll en rhonntes, s\llphntl's, ~ i\i entcs, pllOsplmtcs fi nd chlorides. 

' ]'rineipnl Speei('B of Woo.l, 1910. 
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The !wh or Scotch fil' (pinus syhoestris), common in the British 
I sllltHl.,; al\\\ throughout northern Bm'opc, mlly contain a~ milch 
as 18 pCI' ccnt of ox ide oC mang.lne~c, with Hi pCI' ('cnt of ~oda, 
nm! 5 per CCllt or pllosphnte of iron. 'J'lH~ flsh of "{Imc "ol'i{'tie~ 

of IlHl,tll(' rn beech (fllgll:> sylnl.!ica). cOlltnins nctH-I;' Hi pCI' cent of 
I'OhlSh. 

A 1/IU'/I.)l/, of Wctler in Wood. 

Onl iunr.\·, w{'ll ~CIlSOllCll wood mn.\' still cOlltain 2·;; pror {'('nt to 
~o per ( :(~ Il t of Willer, alia tllis water is not en tire!," remow'{] up to 
2Hlo P. ' ['Ill! propel' !l,!!"C at Wllich to ('\It wood (Ot" (ud v:lt' ics 
from hrcnt.y y{'I11"~ 115 in t he cas!! of a1(ler to 120 yellt',; in the 
cll~{' or whil'f' ll(!ccll. 

As the population of t he Stllte iJlCrCll~cs amI mOl'C Illlli more 
d(,ll11lHd.~ arc marlc OIl tl le ~upp1ics of firewoou, wc 8111111 rcach It 

lime when we ~h:\11 be ohliged IO! look to ~oJlm otlL{'r SOl1f('t' oF. rile\' 
I n It great mony pod:; or t.lLe Stotc nOlI" thp.rc is uo wood at. all. 
The heavily wnode(l nreos in E(lst 'l'cxos will, of course, cont inue 
to ~1!pply 11 l:l!'gc amou nt of wood fo], wa ll y Jl ' [l]'~, hut. lI"e think 
thnt the eitieti nml tIle lllrger lOlms will i11cre:l.';c ilLcir Cf) t l~HLtl]ltion 

of ('onl (1 11(1 me I('~~ :11)(1 I('ss \\"0001 , ns time goc:; olnng-. Jt i~ likely 
tlLM tiLe praclicnl cllieiem"y of 1I"00!1 flS a fuel is considerahly below 
{' ILat of coal, hili !lte!"!' HL"e no ill\"e~l ignlions on Uti;; liubjcd 10 
wh ieh rcrCt'cm"l' lIlay he ttl:1de. 





CHAPTER II. 

C(DI ['0$11'10;'; OF COA LS lllNED 1 N TEX.\S. 

["~len/ion alld H~:(ellt ()f rnal Fields, Prflduclion, Etc. 

Tn lllliletin Ko. :1, ( I ni\'cr~itJM"inc l" :d Sl1l'w.r, U;I.I" , l!lO'!, thcre 
were gin'l1 IIHllly dctai l('(l n)]~ly 'p.~ or ttll' ('(lid" ftlld 1i.~lIitcs t lli.'n 
minl'(l ill 'n~xn~. Tj l(~ snllll'll'S \\"('I'C f;lkf'1I in P('I'.~(l1l h.1" nil IIgf'lli: o f 

tile SI(I'\'c,\" nnil l'('lHc~en(ed !lIe fn:!'hly mill(>fl lIlaterial. 
' l'lle NliHon or !llil!. hull, ' lin \l'H~ ~O()11 1''ih:1II.~lcd . :lllli :H: til(! 

:-:111"1"(',1" Wil!': ili"lolltin nctl in 1!)O."i. nothing [I1I'U IC1' WilS donn IIl1til 
1011. (n t.his .I'r:ll' lh(,1'1' 'I'M I"~'pnl'('d h~' i.1IC l ! l1i \'(! l'~ ity [1 l1n-:tu 
of Er'onollli(' (;' ·l>lo;.!.I' :11111 '1' ('1·1I1lo1og-r il ll1111cli11 On " 'I'h(' COlllpn~j
finll uf ' 1:('Xfl !'; ( \ml.~ nll. 1 T.i gllitl'~ ,lIHl (iiI' [h (' o( I'I'Q,lllt"f'l' nilS in 
1\'-"m:," nntl it \rn~ ]lllblishrd hy the Unilcrsil,' n~ its "1\l11\di n No. 
I SH. Tl w (!,liiillll of lids hun,·jill l lill' a!~o IK~CIl cOlllplclt'ly I.'X

hllw;tcd, ~o t!wt it 11:'1,; twcomc 1l('(;(;Sf';ary to prcll<lre Im"th"l' pllhli
cat ion 011 the Hlbj~('L 

'1'0 the III~ t('r ial which WilS jHti.li$lu.!d in J~I .II, we h:ln~ ndti('(] 
Jllw.:h 1101" \1~1::J denl illg Irith the ,'U it.lloi lity or UUl" /'1>;)1..; IIml 
ligl\itr.s ror gas makin~ 1'11(1 tllc rc('orCl",)' or vnhHlblc lJ\· - I .\I"od llct-~. 

It is J)IlI. 0111' 11lll"]lO~c to Ili~CllS.~ thc coal ;l11u ligllitl.' (i1' I,h or 'I'e)i!1S 
from 11 groologicn\ sl:ulIlpoini.. 

With t'''~llCd to con1 it is sllmdellt to sny fl int tin'\"( ' :lrc thrce 
r ('('ogni~(,tl (·oal fi(']lls in 'I'('.'\ao, onC' in Hort.h C('lIl.rll1 ' I '('xa~ . In'~t of 
FOI"L \\-'ol"lh, ,11)11 hl'o on lhc mo Gmnllc. T he North Centrnl COllI 
Fif'lli IiI'. in th " I'nllllj i('s ur 1:1"01\"11. {'nlr.llllIlI, rnl1\"II .·i, ... , '1-: I";ll h, 
EiI;:t 1:11\11 .. 111(.].;-, H /' (~11 llol"h, T' (! 10 Pi nto. "Pil)"!;rl". Sn II . Sail;). ~llilC"k
cI r01", I, foil "1 oIl1 ' II ~. \\" i~,· :t 11<1 Y (\\11l.~. 1l ('1l1I1(''' "~1)1I111 of I h(' ( 'olpr:ulo 
l'hl' l' ill }[CCll]l"r·h 111111 s'all Hnlm ('o'lI1\il'~. Hs ('on\ i!< or ( ' :lr

hOll;kl"l1l1" :)2"1' ~nrl ~11h-hitI1l1l i)10\ 1 " IjIl11lil:· . It j" I'nlt'r ... ,1 11\' tIll" fol
JOI\\ ill~ n,ilJ'o; l ll~; 'I" .., .\a,; ,\: j 'il<"ili,'; T, ·.\;(~ l " 'lllr;)!; (·lti ,·ag'), ·j:,),·k 
1 ~lnllil & (:lIIC: I-""d \\"01"111 &: Ikl1l"1'l"; I·'ort WOI"t.1t ,~. I:in (:r'l llIlc 
(FT'i ~('o) : (:lIl f, C,)I,ll"iHln &. :-1;1111;1 F\~ .: ,Vit·ltihl Filll~ &, :-;,)1111"'1"11; 

711 illl'ra I Wr.ll :-: S:.-';:ortilll"<' .• iI:m; :-i kl'ItCl1I"ilIt', Nodll &, :-;""Ih 
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'1'1',\:1;;; Gulf, 'l'PXH~ &- We:';lt!rn. It rrml\1(~'~ hy Jar ill(! greater 
}I\"(lpodioll of illC coul l"llisctl in 'l'e.~n~, one (,Qunly ajvuf, ErnUl, 
),il']ding ))lore j'h:m ;;0 per ('{'nt of t he entire output of the Stnte. 

'fIn' ~{'atll" or r.Oll\ I1I"C Hot tllil·k, lHl )'inglc lJ<'nt·il I' llIluin,!! to 
more Ulliit '?I inc1I1'.~ . "Nl'lll'h- :111 I) f Olio> eo,ll i~ 11.~('ol fot' 1'I1ilroad 
rt1l'p"~('.~ . fllc remainder !!nillg' to ::tniioll<lf'.\· l~ilt'I'". l~lIt little 

of i t i ~ u~('d for {If)ltlc~ tic fit·e~. The (!fIll l prod llcing cOllnlil'5 in 
the Nodll ('I'nl'ml Field al~l: T~;l,;tlalHl, l~ rl1th. P nlo Pinl n, Wi~c 
und Young. 

No eoke i~ m:Hlc from lilly or ll lC'ile C<l n!!!-, allhough some of 
tll l 'lll :lrc c;'lpnhle of 'yjeldin~ ;1 ('()kc nr fnir strCl1gtll, hilt lligh 
i n ;).;11 lin!] 1")1Il1Mrntin'[.1" hi,zll i n ~lIlplllil', ,"in :I\I(mlt,1 ha~ J.('Cn 
lll:uh~ t<) \\"~1.~h th('~e conls in n mo(lem phlllt onrl il nPP('\l fS pl'ohnhlC! 
lhut. \110 !o~s ill ,'o:llwoul(l hc exccssive. a,~ thcrc is not IllIH:h d i lTI! r
{'nl'l! b"tll"ccJI Illc l1ell ~ i~,v o r thc COllI flllll the lIon,('()n\. 

'rher;:! :In' h l'n 01111'1' rl'odnf' inl! I'onl lil,hl.., ill T exas, hotll or tlll'm 
Ifingiu;..( til(, Ilia l:r'IIHk; OIlC in Wehl, connty ( Lal'ctlo) Hllll onc 
in )rnI'CI'i"k (,(lIlilty ( KI,!!lc Pn.~~), 'rile W(,lJU C(HIIII} field e:dcu(J", 
H1.~O into Ui nllilit and %a\'al n eoull l ic;:, hut tlicn! 'It"(~ no l'fl lllllH'l"[·i:t1 
orll'l'a1inlt~ in jilc~c (!ollnl.iCi-;. '.I' llc coal i:;; prollflhly or ('rctac('f)I1~ 

1I;!l', :ll l hllllg-11 ."<11110]')\\"1'1' 'J'I'ri i:)l".\" >itTilLt nppl':II't •• In: i nl'nIH·11III ~o. 

Jl i .~ l'1I1I,lo illlllliU('IIS ill rpl.1lity, T he Hio (~I"ilml(' '·I.I:d riel,ls ,II"(' I'll, 
["1 ",1 h.1' t li" (ullm\" ill;':- nlilronlh: Sl)I dl ll'rtl 1':\I"ifk: l nl{'l"II:1linn:11 
& (:l'f'U t. 'f\OI"lI)(~l"II: ":i" O]';llllie 8: .1-:1 1' :l~fI; 1' \",11,1,· & f'rlAal (,it.y; 
A~III'd()11 .\: Gul [; "'('X:I ... 11 ('.~i(,iln . '1'111~ total 11""1'1;,,1 ,1 ,· "'J,II al'/'a 
i,l ,[",''1;:1" m il.\' hc 1:11,('11 HI f';!(JI) ~Illliln' Illi!,'';, willi nn :j,lditit'J)nl 
an':1 or .'j.::;no ~(JllHn' mi l,." . that 1ll,)Y (·ontain 1I"00'I;al,I" I" ,,],:, ,is 

c~i in1Hl(',i Ill' \l r , M. II, l ';ul)pbC'H, uf tl lC lJnil"Cfl Sl n[,'~ (l colo.:!iC':.1 
B nl 'l"I'.\' . 'l'h(! ol'igilla.l 1';l1ppl,\' o r CO:l! ill ' l'CX:F i;: thought hy ~lr , 

('11 1111'1)('11 io h,ll"(' he!'1) ~,nO(\,nO(),OOO I.on ~. T Ile lo(;d lo.~~ (,f roa.l, 

aile 10 prnlludiol1 nllil \\,1I~h', c!'!'Ia inl." hn~ 1I0t PX(" '(!,i:-(l 1",000,0110 

hlll~, 1';,) t lmt \\"0 h:l\"(! ~t ill un pCI' (.1'nt or fhe origillal "np!,l.'" lpn , 
Thi~ ~nppl.\" j " sliffic icnt to prndde fo r :I millill,!!" 10."'" or 111,000,000 
tOll~ :I ~'('~'\" fllr Bon .\"!':H~. 

, \ C'co1"lIill~ to thl! iitnti"ti('~ ('ollectcd U)' t ile Unile!l Statl.'$ O('O\ot::
k,d ~IIJT('J ror lIlc .I"('n r lUl '~ tlll'rC 1I"C'l"t' clllplu,I'cll in 'hc ('0:11 alii! 
liguite Il1ilW$ in '.J'r.!~iIS 5,1 .'n ml.'lI, willi worked an a\·crtl:;/.: of 230 

tllI.P, fll l!HO, therc \\"CI'C ,l,:.H;;j mcn who I\"ot"kcu ~'W (lass. In 
IV)'} the I.'oal mincs c lll p!nYl.'ll :':"ilS mcn Cor fill al"crngc or ~30 
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da.\·.~ (lllr1 til(' lignit e m i ne~ cmployed 1,609 men fo r Ull days. 
'I'll(' (l\"crngc coal protlm:lion pcr man WflS 340.5 tOllS, Of 1.37 tons 
PCl" world n.z cluJ . The avcrage lignitc production vcr man was 
615.7 tons, or 3.2'2 tons per I\"orking day. 

'f herc is hut liUlc InarhinC-Tninoo conI prouuCf!<l in Texa~, the 
IlnHmllt in 1!)l2 heing l Oo,'.WQ t.ons, or '.1.8 -per cent or Ule tobll. 
Shooting from the .~olid is !lot milch pmctieed in 'l'exas. While 
the mining melhous reported nCCQunt for less than one-half of the 
totnl PI'()(l11ction, the pcrecntngc of conI shot f!"Om tI,e solid was 
b\lt 2;; pcr ecnt or HIC total , in 1911. 

Thel'e j .,; one coal wnoher.r in 'l'cxns, operatcd Ily the Olmos Coal 
COlllpany, l<:aglc 'p,lS~, 1.Iurcrid, county. I n 1 ~)l2 this company 
\\"n~ll c« 21:i,!i!10 lons Hni! l"eCOn~I'er1 20,fi3!) tODd of IYllshcll coal, with 
·1-,060 tons oi l'cfu5C. 

'J'he rutHl nccilk'lli.!: in ] !l1'! \\" c)"e 
in the sllart and OIiC all thc sllrraec. 
dentll rntc ill the entirc cou ntry. 

hl'o, of which one occu rred 
This i ~ proklbly f!w Jo\\"e.~t 

Sep:1I"nte ~tnti ~ ti (·.~ or th e ll1"ollutiion or coni I1 IHl lignite can not 
he gin'lI lI'ilh a{~llI·ac.\· prior to t.1IC 'yenf lR!)5. lTp to that timc, 
hcgin ning with OIC yell!' 188~, the totnl prod\lction o[ coal find 
lignite was 1,!)"l:J,!)OO .~llort {nns, or nn nW)Tnge fo r the ,,!C\'ClI 'yCHfS 
or 1'Hi,r.Rl hln ~ :1 .\"(':11 '. TI(';.!inning, J\O\1"e\'er , with the Teflr lfl!)5, 
W~ 11:11'(' cll:1I ani! li;.!nifc H .~ .• rp:lmte itelils. 

'!'11(' (oll(lwing I:1.lole A"hc~ tile proanciioJl nll(l YfllllC of the coni 
:11) (1 ligtlilc fl'om .t S~;; to 1!) .t ~ indllsire. Tile Stflti~tics nrc those 
of IlH! linite(l St:lll'~ Geologk-fll S1lrrcy. 
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' l'Anr.E I . 

P1'ndudion afJ,d Value of Goal (wd lAanile, .1SfI5-191;!-.(,,·horl 

1'ons. 

189" . .. ......... . 
1 8~1t; . 
IH!)7 ..........•.. , 
111011. •.........•. 
HI~D , 
11100 
1\1001 . 
lOOl. 
l OOJ. 
1001 .. 
H~)5 . 
I !IO(; ... 
1007 •.. 
I\JUIS .. 
UIO'J •• 
1!))0 . 
191 1. 
1912 . 

Since 1895 the production or cO<l1 llUs incr{'a~cd lIy thl'C'C tillles. 
During Ilw sallle period tile prolJudiol1 of lignite liaS iutt"ca,c(l hy 
lJ(ladJ eight times. 

The HrCl'flgc vnlne of the coal in l !1J 1 \l'IlS Jj;~!.!10 1\ t (lll, ;11' the 
lIIinc~, while thnt of ligllit.e WIl;;; 88 tenk;, thc'-c figure,;; for H112 
heing' *2.iH ftnn 89 cents .. respectively. 

fn1('~(' :lI'C)'Ilg:c valli!> VCI' tOll fll'(' to he del·cp!t·tl willi :;nlllC 1"(,S

eI'Vnt,iolls. T)min,!;!, ti,t) lnst ),C; ll', rot" il1~tanc(', miIW- t'llil lig-nile 
llns !l01,1 ns hi,!!11 a!' $1.'10, wllile lignite slack \i;IS 1)l'(,11 ill adin> 
clClilund at GO c:cnts, 

COII/.PQ,~ili.(jn uf l'e.T(I.~ (JOIl/ ... , 

III JnO t -l!JO~ un agent I,r [he: 1.lnin'l'sii,r (\ l iul'l'lil i';111'1" C.1" wns 
sl'nL to all or the coul mitl('s rot' lIl(, i)lll'lHJSe or ~c(' urin!! rHil' :--:nlllplC's 
or the conI :(1, tHined, '1'\i(':>I: ,;1I11I'ks wel'e plact'll ill ~l';ll('(1 call,~ nllil 
I'Cllt to the luhorn tor',Y of t\J(, f; lIl'n~,1'. J) l'in ilt '(l nllal ,\'~e,..: In'1'1.! made, 

with pa rlkl1lnr lltiClliiOIl ttl flit ]lPI'l'elllng'(' or lI\(1i~hll'e in tIle 
co:lI as llIim'{l 

'fhe -,,[\mplcs came rl'OIll the following' Jl)'l)p(,lli('~ : 
N o. 1;',18. Hio Omlldc Cart! Co, Uit1l'rn, Wl,I,I, ('l,mlty, 
No. 1;-;0), Cannel Coal Cll, n,rwin, \\' I'h), ('ulInl,I' , 
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Xo. 15;!O. )I,wcriek County Coal Co., Eagle Pass, Ma,'erick 
county. 

Ko. 15~1. Rio 13r:1\"o Coal Co., Eaglc Pass, Mavcrick county. 
No. H,2:3. \Yise COllDty Coal Co., Bridgeport, Wise county. 
Nos. 1523-152 f. Bridgeport Coal Co., Bridgeport, Wise 

county. 
No!'.. ]1)2)), 15?G, 1527. Texas ConI & Fuel Co., !lock Creek, 

Parker COllllty. 

1\·0. ]528. Young Mine, Keeler, Palo l)into county. 
Nos. 1 5 ~9, lfi30, 1531, 1532. Texas & Pacific Coal Company, 

'l 'llllrhcl' , Erath eOl1uty. 
No. 15:33. Btl"[lll'lI Coal Mining Compnny, Strawn, l")alo l)jnto 

COHnt-}' . 

1\0. lri!J..J.. Snlith-I .cc }.liM, Ciaco, Eastland county. 
T ho analyses of the .. e L'Ouls "'ere made by O. H. Palm and S. H. 

WOlTclJ lIud wert:! publishetl in Bulletin No.3, Uni"crsity Mineral 
Surrey, 1da'y, 1[)0:3. 'l'hc), werc liS follows: 
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:rhe PI/cis Used ill Texas 15 

The CrctnCCOI1~ (·Oll\.~ hcn~ n·prc5Clltcc1urc ~os , 1.118, l;il!f, j,i'W, 

II nu 1521, the t wo forlllel" {rolll Wchb county, Lill"CUO Ili~tricl", ~l1Hl 
the tiro lnUer from \ Iaredc!.: coun ty, F.agl tl P uss (lisirict. '1'he 
Wehb county cOllIi'. arc higller ill \'olatile comiJusliblc mnl LCl' 
and sulphur, :1m] 100rer in ash nnd moi~lurc thu ll t he ~rilW'rick 

('ollnty ('oal~, the fixer] e:11"11011 being nbout the l'nmc. 'fIle Creta
CCOliS coals from thesc eOl1ll tie~ shall' :1 COll~jdemble ,1i (rercII (:e 
i ll the composi tion oC the ash, as will appear fmtI1l..'1· along, The 
Cilrhon"itcl"ol1~ conl:<:, J\M. ] ;'.2:3 to 153·1, inclul'ire, show n mnrkNl 
l'nnge in cOlllpo~ i tion . 0 11 tile urer:1gc they contai n lIlore lI1oi~llll"e, 

fix!'\1 crn'hon, Iish nnc1 snlplll1r, wii"l l less rolntiJe comhuatible mul
!el' I"l Hm lhe Crehl('('olts con Is, 

Vrom the ("Olllrn.~itin ll of tile flflh or 111(1 T exas con],; it 11111)' he 
eondml ('11 tlmt 1I'11il(' the ('0111 was for ming therc were C()n~i(lel'ahle 
Vlll"i!1tiOl1S iu t.he ehllnlder of t Ile \"rg-rtat ion ancl in tll(' ch,lI'ndel' 
:111(1 oOl(ollnt of tlw ~e(lim~nts II'Il!ihed ill . If \I' P- nllow Umt t h~ 

rute oC (H!CUHlUlllliO\l or VI!gelallle !lI!1ttl!r is 100 Lon,; per acre 
per ccn ll n·.y 11m] alloll", nlso, for th e Jiftl·rell(."Cs ill 1 1c''' Il ~it.y ;anl 
composition, it is likely Oint UI(! ru le of \.1le [O!"lllnliotl or (:001 
will !lot ex(:{'(:d une fuot ill 10,QOO .rl 'ar~. During sllI: h a pel'illll 
thcre woulll pl"Ohllhly he wn lly opportunitics for cli matic chnnges 
afYecti ng the Chlll'lH!t(' I' o f the vegetation, lind ior chnnl!;es in the 
nai.1Ire of the sct1illlel1l~ mixed with the eOlll while it was formi ng. 

Tn tlle~e coals, as mi lled, lIle following \'arintioJls in composit ion 
were oI,serveu: 

Mo;~t "n' ........... . .... . . . 
Vnlatlle """, I"f~tjhl" mMt.·r . 
F Lu,1 <:nrl~,,, . 
A.h .... ' 
Sulrh", . 
{ :~,I ,..", .... 
Hy<l'''IICI1 . 
O~Ylle" .. 
Nilroll"" ....... ... ....... . ... . 
ll r;lbll lh~rmni unit • . I'cr po"nd •. 

-----------

From 

3Af, 
:W.17 
:U1 .:\7 

\1.117 
1.21< 

~~UI I 
:l .:17 
2 . :\-1 
11 .711 

tI,61~1 

T o Avcr(tgc. 

13 .H 7 .'10 
·IIUi! :11 .$12 
~ !I.n 11 .7~ 
2 1 .71i I G .04 

·1 . 7G 2 .1(l 
7(J. hI GO. OJ 

: • . f,~ ... . 25 
1 "l . !~1 11 .33 
:1.I1"l 1. 76 

l "l , 26-1 ] 1 . :l ~ 5 



] H Hul!efin of the U11iectsil!l of l'CJ;IIS 

- .. - --~--~~~--.- -

VoI" lil,· """ '''''lil,lc 111,, 110-, . 
I' i,,·,1 ""rl,,," 
,\,h ..... 
S"'I'''''' . em'",,, .. . 
l' r dr"Il"" 
Ih '·I01"'" 
N;( r"w·" .. ...... .. .. . . . .. 
Brili.' " " ..... "", ""iL, "er I""" ,d . 

I 
·1 

. . . ·1 
·· 1 

F,on • 

. 11 . :1:l 
:P !lJ 

\1. I~ 
I :.!,~ 

:~ . KI; 
3 .T! 
;! . '"~ '1 X7 

II .11l1 

:,1l .7" 
:.:l .U! 
:!I;.II 

:, .1' \ 
71 ,,·, I~ 

; , .!II 
n .7:: 
:\ .1:, 

1:1 .7:,.-, 

COlJ!jJ/).sil.ion /)f Ih e )h h of '/'exas Cools. 

1 11 ' t' ,·xu,; ('onl~, n>' lIIil"'ll, th~ !l~h \"n r icd from !J.(17 10 2 (.'m 

p(' r Cl'ht., t llp a\"l' r;I .~(' IlPill~ 10.0 I PI.'I· C(' Ilt. 
III 'I!"IO"?, I lic 1J l li\'CI'~i ty "Minerul Sun'cy lllallc Ile(a il('ll HlIalyses 

or tile m:h of 'J' CXll~ ('oul:; Ilncl it hM not bccu t.hol!;!hl !II'I'I '~sn ry 

to J"CPI.';lt thi .~ Irol"l.: . T hl' following" billie gires the rC~l\1t,; or these 
:nlUly . .:('~, Jl lll de hy O. Il. l'ill\Jl11l111 S. If. \\"orreli : 

ComllQRitioJl IJ! the . I .~/' uf TI'.rf/s Cllal .~. 
...,..- - . , -.--.. -_ . -, 

O"dc I r,'r cent " ,, ;.1)"- O,i,lc "f Sul(,I",_ "r , .. " 
, ' IS Silica AIU' '' i'''' 1 ,,' Li",,, '\ "'1-\- l\ , ."'Il."'- ",' '" ,,,,,I 

No. i,..,,, 1>,,"'" • st· IIC«J 1 ... 
i 

",,,,, <I 
.. _. - -- - '1- ·-

j 
-- ~- - ---

I fill! ·12 .41." 2 1. 7!1 2:1 .ltl , _Ii!l No"" 1.<c' .1 ., ~" , ':J .n7 
1:", 1';.1 ' II. II) :-1" 1)"1 , I. 71 , :"~, T""'e " 

,., !, .11'J .,-
1,-,:tO 10:, .:11 :In .l )I :1.:IK n .!" O.:l(; lI . KU " .. 11 ._1:1 
If.2 1 62 -., :!I .~~i !J . XI If . 101 " ,n Tru~,· 111. 11 ,-

I 
! ;,:::l :11 . 1', :: 1. ,Ii IJ .. -.,; H; . l~~ 

" j ' j:! T i(; . I:: . 11) 12 _1\0 
I :".~ :I :11.:1:.! II .li:.! :l:.! jJl I i . );:' '" !I, 1·1.7" 
I :"~I . 11. Il ' " '" I :~ . 2 .. :::.! l>~ ) .'l:\ "'r~t:" 12 .1\, 11 .:\2 
I :.:.!:, ,:; (I _:~ I ::1 1', (, • . III ·t .:.! 1 Tn."" T en"" 2 .);1 1,, _·12 
I;,:!I; ',2."'~ :U.:ln 1:1 ~.u 1. 11. Tf"~" . . . . . . . I T n .ce I'; . IX 1:,2, 17 . 2(1 " .KK 211 .• r2 I . :~.-. , 

" I "1"",.." :!I .f, ' 
1;,2K : I:: . :~I ;12 '" ::lI 1>1 :, . I ~ II T r". ·" ..... 6.ti! 21.76 
I ~,::!I :,:: .111. ./1 . I 2 ~ .!~J I . U~ J . :A) 1 . ';7 111.7V 
1,,:1\) Iii '" I:) !):.! :i ."X , :.!. U\ T racr. 11 . 11 1 11· 71 
1.'".:1I " ~~ , ::' ,.211 .,., n:! 

1 
.. n . KI I I .:n · .. :::: j . .11 . \)1. i I"! tI~ 

I.;;I:! ·m 12 :!.-, " ~J :17 ,,"':" I ... ' .;' ........ J;,,,.\ .':;." 
1:~I . 1 ,II .:ll \:1.111 211.112 l.:~. _ . _ .•.. .. _ .. ' _ .. l~ ~_ IX 
1:",:1 1 :.!H " I " .['0.; --"'-" I :l<l . 7:_~ __ I ~ _2:'::'C_1_Lj.!~1 . _ _ ,:, .3J .- . ---

,\ \"cr"Il" ,I : •. ~JT 2: .. 111 1(; . 11 :, .';.17 11 .7:\ II .:!:.! .1. 12 I W.t" 
I - - . -_ . . - -_. ..- --.-- --

T he Cretacl.-'oll:; COlds, It"Olll l lte Rio Grn nue ficl11, arl' Xo.~. l..,) l H, 

J.j l f!, "]!j'!O, l S;!}, fhe first. two being Irom ,rel)l) cOlln !.I", Lm.'llo 
tlisb'ici, lind illl.' Ji ISt. tIro from !\lnrPI'i l'k I:OUtlty, .Eng-II.-' 1'1l ~;; IJis~ 

lritt. ' l'llc tlsh () (· l ltc~() coal;; sho\\".~ ,I {'ons ider,,"l\! ti i ITl'I'!'11('(: ill 

(·Olllpo.ilion. T he \rel,b COli Il ly (:oat,; ;In' lOll" ill sil il'n a lHl ]' i ~h 



l' 
III oxiih· oC iron, with fI ml'l} illlll content o( nll1minn, lime il nd 
!'ulpliltl"ie :will . 'f ile i\f:\l"prir;k Ul1lllt,r con Is :If(:! high in si!iclI 
nwl it)lr in oxidr. o[ il'011 awl !:111phul"il! nei,l. ,\~ lllCsc (:o:lls nrc 
slIp]l<l<;['(i 10 j'e or [,he same geological nge, HlIll to have bel!1l formec] 
\lJ1de\' J"t'la/ire i.)' the ~alIiC ('011l1il;011;:, In! m:l.\" inrl'}" tlnlL IIle legc!la
tion frOlit \\"Jddl till'," II"l'rc mnlle was or II lli fTel'('llt Clplnlctcr, nnd 
that llll! in-wash o( ~cdilll('nt.s v:lri(!d a .~oOt l (len!. 

'1'ltc eonls nr the Cilrhon i rcro\l~ for milt ion aiM shm\' l:oll~itlerahle 

di[f('I,(,t~('('~ wit!1 l'C','pC'(-t {o th(! ('1)!Hpo.~it i oLl of the n~h, nllt! this 
likc\r i~l~ 11"0111.1 Jp';liIOIl(! 10 .~l1I1P0"<! thaI. the charne:i r.r or Ill\' fl'gdn
l ion ,':!riPII n· ~oo(l tll·a! ,lllring t.h(' en:d- fo rming" perio,], [ II 1l1('se 
coal~ i lw ~ilka Y:ll'il'~ f rOIH ~~,1-l to iil , :1 ~ PCl' ('P il i: [Il(' ilIum ina 
fr(lill J.;:'10 i t) ;:'!, :i: lJ Jll'l' l'Cllt; t he oxide of il'Oli I'rom :l.l iS lo :!S,02 

PCl' e:(~l1t; OIC li1l1(' Jl'OIn tI iI" 1Ct' 10 2~,OS pCl' ecnt; the lllagl\c~in 
f]'Olll :1 11':lCC to '~,25 pCI' ccnt; nnd thc sulphu ric ndtl (CQlllhincli, 
nol. f1'('e) froHl n ir:lcc to J!i,OO per cent, 

[ I i< ilt1J1o,, ~ ih1(' [0 oh~ITe tlle:-:0. :111nl)':-:c5 without' rC il t'hin,~ the 
rOlldll .,:i ol] I],al tile f<1lilnwkr of thc tonl-fut'lning rcgetntinn 
(']l'lllg<'d n ~()nd de:"ll (Iliring Ca ri,o ll ir('1"011S l i nll:":, fn' lI l p lant.< which 
~ecl'd('d ,1 ('ol11pill'ntircls ;;11 1<111 1l1llOllll t or ~i!i('i l to i11()~e Sf'cl'cting 
,1 InrgC' ,(m01mt. 'I'his o\l,,('I"\"11tioll !llso lioltls true with resped 
to II,(~ oxide: of in,n, Ullll1dll<l, lime ant] ~(d[lll1ll'ic nei,l, fill" the 
cOlllpo~ i l iOll of the a~h or "O:I[ j ,< l'lo~p[y 1"cl:lb' ,] to that of ilw 
p1all[s f1"()111 widell the (-Onl wns 1l1lHlc. or eOll l'."C, i1lC \\":1~hillg in 
o( SI~llinl('lll";: wh il'l, h('(·,lllIc 1t\'X'hHnkall.\' mix"l"!d willi the ,lCl·ny itl .~ 

\"c,2'ctili iOil Ilfl.~ n[..;o ['0 he ('on~ i dcl"e,l, hilt, [lsifle [rom thi~ lh~ ash of 
('ofll i ~ hll';!dy 1"1 1(' :1~h o( O'e p1:lllt~ I'ol'ltl i llg tIle r nil1. 'l' hcl'(~ fire 
mnll.l· i lll('J"('.~ fitl;:! thill,2'~ r01l1ul in t it(' :If:ll o( co:! !. he.~id\·~ j[,()~C 

HilTn<ly ,2'il"(,1I, ml" ill !lro ' I'(,.\":l~ ('oa l ~, hol11 from 'fhmhel', '~rnth 
Olllllty, "01'[1"1" 11" 11 .- rn\t~HI ill 1"1'1".1' !'1II:111 illllr1l1l1t:::. In n ~ p(,cl1l a

tire W,I.'" thl~ O('('I11"1"I'IIC(, or C":O[)pl'r ill lhe il~h or t lle~e eOlds m:1y 11(' 
('olllwdhi II il h lhe ()( 'CIII"n'IlH' or eOJlfH'I" ill t.hlll'm·!IIi,11l Lu'd~ whirh 
lic io Ihl' wc.;:l uC the UJlrbOl\i rI'1'01I.~ [ornmlio ll ill 'l'C,\il~, und which 
an! gcologic'ally :\I,O\c Ihi!' [nl'l1Intion, 

"'''I' ,lrltlll'"li" ['III"[1r:.""·,, w1lrn- )10 .~I"\,ilt Iwa! i. 1"I"ll1il"{',I, 111""(' 
,'oll-idt"l'il linn i~ ~ i\"( 'n I·) the Illlillltil.r o( H . .:II ill l'U,J[ tl l:l1I to it~ 

rll~il,i1ity, Frw \)lI ill']" II~\', \iOII"l!I"I'I', the [\l8ihilil,\" (di\lb'\'ill~) ,If 
1''':11 i~ il r:)(;ln]' of ,~ I"('fll impol'lnllce, ('oll l thnt clilll; l~r" hailly, i . e., 
(:11,11 Ih:ll 11'1 .~ (III (,H oily fns ihile a~h, i~ )11111()~t .«m' In :.;il"l· Ill(lrt! 01' 



]8 

Je~.~ trnuj ,1{'. I t d jll!!.~ to lI1(~ gmtt·-I.JaI~, illlCl'r,'lh wiLl i tll(~ .Jr;lrt 
nwl C:ltl;,·('~, lit l illll'~, ~Cri\Hli:' 1().~",C'~. Sup!! cl iJlkt ~rillg \1'oIlJ,}cS ;,.'l'11-

"1"<llly alj(.'114\ 1114' ll,e of ,-o:d \\"ll\l~~ m;lt i~ high ill o.rid(' or it'()n. 
On ti l(' (·()ulr:l1'.'"' rO:ll~ whoi'(' a~ll i)l r.:olllpo"rd rhidl), of i<i li l'i\ rmd 
:lill1\);I1Ol, 01' ~il i \',I, :l1ll1l1in;l null jinw, (10 not (,lillkcl' ~u J'(~ n,lily . 

,\ s a l'u](', l:<'d :\~ h ,:,o:l!" dillk('l' \\l1l 1·1! lHllrl~ (';I;: i1,\' 111an \ddt<- or 

;.iT" .\" a"h (·on1.~. 
' 1'1\(' ,1,·~ i gl1 11lHl l:olI .;I.I'II I-l ioll or UII' ;rI'>!II! :lu,l lin,·h,); nlld i.l lf) 

melli,,,1 !lr fir ill ;"; IIHn~ nlso a ~l)o,1 (!cal t.n (In with cli nkt'l'i ng. 

'i' 1l,. "p(!(·ili(' !-(l'al'il.r of '1'1'.\:1" \-1l:11;:, H>l IIlil](,<\, \'nl'\('~ (min 1.0'!, 
11>' ill:1 ("onl r l'(JllI Ernlh ("111111-,'", i n "1.!i1. ft.~ i l1:l !'fl:11 frOlil Ma l'f'rkk 
(:()UII ty. '1'1le Crpt,II'('OIl,; I:o;ll~, frOJll .Mal'f'rlc·k ami W\,hh cUl1l1lie~ 

(llio (~l'ill l1h~ Fil' ld) \'al'.1" in ~!)cdtil! ;':-I';I\· jl.y f)'olll l.:!L io l.iil, t he 
U\'I'I':Ig'(= ])(' ing- 1.:;;1. ' 1'111' I"Hz- jilli oll in ill(: Cn rhoJlH,'ro ll l' conls 
I'; 1'1'(1111 l ,O'! to :J .:Hl, the: l1\'('r;I;!:C hcillg" :r .·~! I. 

On a d l'Y bu .~is UIC nll·iillion ill tllC (;1'f'i:I{'( 'ow, COlli" i~ from 1.29 
tu U ,'!, fhe :L\"('r:lgc Irl'ing- ].1], Hml ill til" Cilrhoniferous eO.1 ls 
from 1..10 10 1.112, LlII' :1\'1'I'a;;l: I,(!ill;! 1.;~[) . 

On II dry bas i ~ nil! \l"eig-ht pm' (:IIbil: fout in Ihe CretilccOlis enn is 
\,lIl'jl' .~ ft'lllJl 80.6 to 101.:~ p011l1d", \.1)(' :I\'('J'ilge \If' in~ 87,8 pou nd s. 
1"11 tlH' C'nl'iJol li fl!I'U ll i: <.:On ls tin:! nlfintioll is rrOll) 68.7 to 10 1. 2 
I}()l ll)(k t-iH.! OHlrnge hcillp: 87.'1 1)(l1ll 1!1 ~. 

T I1l' ~I'lH'l':ll IIvprnp:t' w('ig;lit' or HII or tlle runl s, is Sl.10 )l1)1111d,,; 
per cllhi(, fn:)1 liS ))l ill(,ll, illid H7.!iO pU lI lHl~ 011 n dr.\" I~'l"is , 

A bl:;:.ht'] of t;()ill w(' i.l.d l'; f rom , ' f, f.1l 80 pnll1)d.~, IIITonling- io 
legal ('nild llwnt ill Ow ~e\"el' :d St:ntes, 

We haH" Ihus f'lI' ~OJlsillel'c(l tile I'olllpo,;itio n of '.I'esa ,~ (!oals 
i! :; r<'ll1'C.~en l(~ll llY ~lI I11Jlle~ t,Ok(' l l nt the mine8. 'J'lle~(l sum pies 
wel"!! SI'cu1"l'd in 1!lOl·lH02 :(illl anal.ncil at thnt, time, TIegin ning 
in fhe fa ll or :in ,l n and cll niiul!i llg inlo tile sJlr ing or Itlll, we 
sol i(·i tcol sam pl 0.1 {rom the ope rating compnnies. '1' he enos ~nlt 
wel't ' prodded with clo~cl y-/it\.illg <:o\"e l'~, !Jut W(!l'e Hol sl'nleo. T he 
moi .,;tlll'~ \rl1~ ticlerlllined ut once upon receipt or (]ll~ ~ilmplcs. so 
Ihut tll (' re \\"11~ YCI'Y little .. if any, 10:-;$ of moi~tlll"e f r0111 the samples. 
(1)(: or tll"O of the lal'l . .,,"(! I· sa mples CII llIC in (,108('ly n,d led boxes. 

By lllllking" ilnoiY8('S o[ these COmpHtly s!1l1lpk'.~ HIl11 t'ollljlHring 
i"llC rcsuHs with thoSl~ ohtllinCtl frolll Olll' 0\\"11 snlllplc~, it \\"n ::; hoped 



The Fuds F":f'd iu 'l'CJ:(lS J!) 

that we wo111(1 arri\"(, at a (,IiI' stutclllmt of the compo~i (ion of 
Texa~ (1)[lk nut rell" ~<lllIples \\'(' I'C tal,ell at Jloints or <lclircl')' lind 
('onm lll plioll, [IS we lwd not. the menn!\ to uo tld~. 

Following is tIl(' (lcscJ'iption of t he ;;[lmrle;; lw'ei red: 

No. 
No. 

No. 
1\0. 
Nn. 

(;ol1nly. 
N(l . 
1\ O. 

Eflp:lt' 
. 'Ju. 

No. 

3. 
1-. 

" ". 
G. 

Rell;nnl' Coni Co., NC\rri1~t1c, YOllllg (·olmty . 

Dclklillp Coal Co., Ke\\'castlc, YOlllll! count.\'. 
TIrhlgcport Coal Co., liridg-eport, Wiso county. 
f!11 II Iwl COlli Co., I.l1l'cdo, Wellh couniy. 
Tnlcl'II;lf.ionI11 ConI :Mine!! ('0., E:lgle Pfl ~.". MIl\'el'irk 

rnkl"n:ltioll111 Coal 1Iin('~ Co., Spreil1l. 
No~. H, :11, :l~, :.\.1, ;')0, 51 111l!] 52. Ollllo:; Coni Co., 

J' fl!':~,.Mn\·(' r i (·k eO\mty . 
:11 . Wn sllcil l·~I!. 

32. \\'flshl'll /Jilt. 

No. 3:3. \\'fl ~l(('(l llcn. 
No. :;0. W!lsheil pC'll. 
No. 51. Wfl sl1(.'(11111t. 
No. .'52. WIIl'!I ICd egg. 
No. ..j '!. Olmos \ra ~hf't] nut. Sampled at. ~dcNcil, 'T'e" ;( .~. 

No. ·1:1. Olmos nm-of-miIlC~. Rlllnrlcd fit 'McNeil, ' ]'CXUi'. 

No. R. Hi o (ll'fln,] e C(lal Co .. l,H1Wlo, Wehl! county. 
No. 37. Slcw;l1·t. Creek Coal Co., ,ferm}"n, Jnek eOl!nty. 
No. JO. 'J'cxa~ &. P acine Coal Co., Thlll'uCI', Erath county. 
:t\n. 11. Wj<.;c County CortI Co., Bl'idgeJlol'I, Wise ('on nty. 
No~. 1~ nn!l 'I:!, Olmos \\'a~lle(l l illt. fin!] m ine-rllll, were taken 

at thc \\'Ol'b or t.hc Amlin White Lime Co., :UcNcil, whcl"c P(O
(luccl" gar;; WilS 1I111r.1!! for um'ning lime. Olmos mine-nll1 i~ no 
long(~r lTIlll'ke-tcd. 

'J'he ollnl'y~N; of thcse couls we]"\) as foHolI's : 



ron/jiosition of T e.r(Zs Coal.o- S fl llll}lcs Rece il'ed train tlte Companies, 1910-1011 . Aiw!!J"es by S. H. lYorrell 
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As Heccivcd . Dry Basis. 
----- , 

Proximate analys is. Citima te analysis. I Prox ima te a na lysis. 
I 

ClLimale ana lys is. ....... _ . .. _-------- --- - .- - v~ 
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i ::::: 

... ~ ... . -" ,, - ".=. Anal ysis " :. :§ :: ,.- '"" ~ ~ 
~ ... ~ 
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;;. 70 a3 .-18 " . if, 7.;,01 3 12 !l.S I !} , 0 - '01 ~ !l :?a 2" .:3 1 1 .~O · c.7.20 .j ,401 7 .!11i : :3 .30 10 , ·112 _., .S9 1 .>;) .0 
·12 4.20 36 .;,;, 1 3~ .:{;) 20 .H;-) ! 1 .71 111> .3s 3 .88113.31 ; 2.62, (J,772 , 38. );'j . 21LO~ ' 0 . 74 50.'1-1 ,I .of I:S.\Jli. :1 .7:1 10 ,200 ~ 
.. I: ;. 3. 6·1 28 .8:1: 3 7 .211 :SO :\·I U. ;) 1'-111. 37 ' 3 .()() · II .3 ;; 1 . 16!lO ,(;1)0: 2!l.911: ;{S.()O ::l I .. :;:) 0 . .-," :)l.:!;L :{ .73 ' I 1 .78 1 .20!II,UOO <> 

'"-.:: ;)11. I 4. \)0 :n . IO j :~7 .2:> 2 1 .72; I . ;,,'j 5.1.: \.1 1 :38 1 10 .· 1: \ I 2,,1 9 ,87 1 ' 3 ·l.S01 3U . I U 2Li.0 1 1. 62 5li.US' ·1 .00 10 . ~ ' I; ! I .:l I iJO ,3SU :::; 
,-11 . :i . ::W :-~ · I .!):ll .. )(j . n ·[ I !) . :1:~ : 1 ..11:1 ;);{ .7t:1 ::l.H2 U .27 2 . 12,10 , lf i3 36.·12' -1:l. 07 . f~ :~(\ ! 1 ';,f\ ;-)(\ .i!! ·1 . 1:3' I 1 .\'5 2 . 1;"10,720 '" ;-):2 

I ;) .:; 0 :l7 . 11 ·11 .1i9 15.I)U I . I-l ,;)t: .7!' · :\.% I :{ .2G. 1 .6:3 1O, 1l01> 3\1 . 113 1·1 .02' 1.20 Li2.08 : ·1 .20 ) 1.001 I .72 11, ·11 2 
x. 2.sn ·H) .0'-) :\7 .0 I: 11.1 1 2 .0·I Ii·t 22 ;) . ;) t) 11 .8-1 ' 2. ·I:nl ,-1I 2 i 50.'1.) 3~ . 101 11 .·15 2.09 1)1) .061 ;-) .7:2 12 . 18 .) .;)0 11 ,7·)(1 
7. 
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Tlu: Fllcllt Ij,<rd ill "'e.fIlS 21. 

'l'.IIlU: 1'-. 
Pro.rjll/rtf c .lllal !l~{'.<;: (Jf TC:!;a.~ (fonls-Alphabetically A J"rauged

Thy Bllsis. 

:,:1 
, 
J , 
" 
" 
" 32 , 

" 
, , 

,~ 

5 1 
, ., .,-
,J:.! 

·1:1 , 
, 

,~lr! , 
'" :l, 
" 

lIdl.:",,1' C:" al (;0.-
N"w,·,," tic. Y" ''' 'II C"Ullt~ 

/lei!:",,!, e",,1 C:"._ 
Ncwcn"tie. y,,,,,,~ CO""I' 

H,j ,i jlc l.orl (:<.<,,1 Co.- . 
Br;.l jlr.I""t. Wis<: eQ""I)". 

C"'",,, I Cnni Co.-
l ,,,,..,do . Webl> Co un ty " . .. . 

IIIi or .. "lionai Co:o1 Mincs (:0.-
1':IlJj ic ('" .... " '\I:wcrick enu"l y .. . 

In t"ru"lio"ai (:",,1 Mine" e n, IS!,!. ) 
1t. lerunl i"",,1 Co,,1 i\Hocs C .... -

01",,,,, en" l C"._ 
1':" 111" (>" ... , i\1","cr ick C"" "I}". 

Oil"", C""I C" .-
\\'",h,.ci •. !l1I . .. . 

Ohn" . e",,1 C<>.-. 
\\'",10,,01 nut 

Oli n .. , (;",,1 C",~''': 

01~;:~~~ lr:,~,!~ ~: ;.:..:.:· . .... 
\\' n"lIed /,C". . 

0 1,,,,,. C"" 1:".-

----.. -.~-

I 
; 

Vol,,_ 
l ila 

eQn,· 
L"~li, 

h ie 
muller 

38 .1" 

~U.311 

111 .. 10 

:;·1.00 

40.25 

:I(I .2n 

" '" ~III .01) 

:n .5S 

3~ .,,u 

3' • . 1\0 

F ixed 
C3r' I,., ,, 

~2 . (,6 

43.20 

~ 1i.!M 

37.!.Ii" 

18.f15 

':>7 73 

,'0 " ,., A !J 

40.49 

:1!J . 16 

,W . 1 9 

A sh 

11 .87 

1(, .12 

11 .7fi 

11 .03 

11 . 10 

:1.07 

:U •. 31 

17,:;5 

2 1 ,93 

25 .3'1 

26 .0 1 

\\'""1,,,01 ",,[ 

J 36,42 13.07 20 .,, \ 
01",,,, eo"l Co.- ·, 

\\',,,h,,,1 " 1111 .. . 39. 1 ~ 41 .02 II> .I!O 
Ol"",~ Cn"l C:"._, 

\\'",j,c.1 ''''' .... 01",,,, <;",,1 e".-
.. . . ...... . 38. 1 ~ 33.76 28 ,0'.) 

M ille ''''' ....... , . . . 
H i" (; r~ .. d" e " "1 1:0.-

:1!I.!JO :IX .(iO " ,'~) I,,,...,dn, Wd,h CO'''''ly ., .... . ;,0 .·1;. :18. 10 " A':> 
S"n l n ~ h ai"l1 "'- IJ cwl'>I>i" lI C:". 

\\' ,·:oll",r/",<I. I'a r k," t: 0!'''1~ . :1\) r,o ,.>I) !J9 9.;.1 
Sanl" "1""""," (:" ,,1 C" , _ 

L",~,t", Wd,h C,,,, ,,l y " :,:1 3!1. " 1:1 ,3{) 
SI'a "" ,, C .. "l :\ 1"''''11 C" . 

. ~lr"wn. 1',,10 I'j",,, 1:"""1)" :\!) "' 'Ill ~6 IO . K I 
T,,,,, .• .I; !' ,,<"i lic (;",,1 C".· -

"' '' "rh<-r, E ra lh 1:",,,,I\". ." . 9:; :,O.OK 7.!Ji 
St""·",1 C:rc'<:h 1:",,1 en .. _ 

J"r' ''YII, J;I<"I.: C:"""ly .. :\1\' 111 :m.ol 22.8 1 
W"" c .. ""ty C""I C;"., , 

~ ::~j~;~~-. IJ" "I":" )'''''I, \\·;"c 1 : ""al~ :17 .·11) 

.\ \"o"r",,:., . :m ,C~ j 

Sui
phnr 

'1.2·\ 

2 .1;\ 

3 AI , .2;; 

, 
" , 
'" 2.00 

.JO 

.70 , ,lIlI 

.(,2 

.roc 
,:.!O 

o .1<L 

() .~,6 

:l , O!! 

:.! . 10 

Z ,Ct, 

:\, 17 

" .*' 
:.! .'HI -,--
2 .00 

1 1 ~o t· 
in/l 

[lower 
B. t. U, 

10 .2 13 

I O .~)70 

11 . I!)(; 

12, fiO.1 

11,(;(1:; 

12, 527 

(I,C3(; 

11,5-1" 

10,807 

10.112 

10,380 

10,720 

I t.~ l:l 

10 ,200 

11,001.) 

1I,74l1 

12,110 

12,470 

12,:.!65 

12Slli 

lU, ro W 
ll,:.!!;9 

---
11.291 

J! I thb I,IIJ!I' (hi! Cnrlioni rel"OllS coids arc No .•. ], i , 7, D, 10. 11, 
:l7 Hit.! .;~ , '1'11(' Cl'elnccom; toal" nrc Nos, 3, tJ, .':i, u, S, ;11 , 32, 
::~ . . J'!. ~ ;;, ,,0, .')t lind 2(,.-; . 

0 11 ('IIlIIJlII \" illg: th(' ~I: ;lHill'y~{'s wi lh Ule ::tlln t.Hics JlliHle Oil pl'r~o n;l l 
s;\lJ\pl ('~ WI ' lind ;1" roll . m.~ , Ihe n r~ t ligllres l"('p rQ~llling: compnny 
~'lI lJp1t',_ illl ,1 till' b ll t'!' fig ll l'e~ person;11 !lampl!.!;;:, fl\'CI'n ge;; Hlolle 
j,,, i Ili-t ;:i 1"<'11 : 
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Moi,(urc . • _ . . . .•. ....... . 
Yulal i l~ .;OIlIIJu,UtJlc ",,,lIer 
F ixe,[ carbon . . . .. . ... . . . . . . 
A'" ..... . 
Sulphu •. 
(:~rbu" .... . 
liyd r"l«'n .. . 
UWJ!CII.. . .. . .. . ..... • ••. 
NHroIlCII , ..• "." . .... . ........ . 
l lc"lin/! JlOwer, n . t . II" lIer ' .... unoJ .. . . . . ... . . 

0 11 dry basis, I.hc;;;e become : 

- ------------ - - - - - - ---
Vol" I;I" com h""Libl" muUer . 
Fix.,d carW" . ... ...... . . . . 
Ash......... . . ........ .. . . . . 
Sull, llI" . ... . 
C~rl",,, .. . 
JI ~'dwllc" . . .... . ... .. ...... . ... . .. . 
O xyIICI) . . ... . . .........•. 
Ni l co.tlcn.. ... . . . . . . ...... . ... ,. . .... . ... . 
Ilca t;"g [lower, II . I. u., p~r 1'0IlU<l •. . . ....... ..•. 

I 
I , 

COII'I'''''Y 
"''''I,I~s . 
pcr c"" l . 

';'''''''''''Y """1'\"" I"" ""nt. 

l'",.,;o,",,1 
S~"'I'IM . I""' <'''nt. 

'l A O 
31 .111 
·11 .7-1 
11.1.01 
2.tH 

[;U.O I 
<1 .zr, 
II XI 
1.76 

11.:! 1 ~ 

1',-,,,,,",,1 
su",ples. 
p;-r t:~"t. 

_._--- ----
37 .0:. 
~ r,.UO 
17.:.!9 

:.! . :\!t 
64.7!1 

of.f.\) 
9 .041 
! .\MJ 

12,\)35 

'l'hCl"e lITC no n'l"y consi(lemulc discrcpnnci('s bet ween tllC';;C Duul.r
~'~> nnl! it wny Clllly bG condudell tlwt tbex rcp1"c~cnt the com po8i
tiun of Texlls cani s liS they nr(~ minctl . It 1II11 .~t hc l'cmcmhcrcd 
Illnt tIH~)' do IIOt IH·ctcnd to rcp1"c>:Gnt th e compositiun 01" IU:!Il t.illg 
rahll' or tIm canis os thc)" nrc lIse(1 in actunl prncli(:e, 'l'his is II 

maHer to he ndj llstell between the bllyer nml tIle seliN·. IC the 
(·OIl"lImc]" i::; willing to contillllC OIC usc or n ~.r.~lCIll hy which hc 
IJl1F so m uch coni at ~ uch and snch u pri('e, without l"l'gnnl to 
COJlJPo~itioll and ib; Ill'nti ng pO\\"~~ I·, he i;;, ti l CHnriiC, free to llo so. 
At til(' same ti ut(: h(' JlJust remember tllnt lie is lIot gettillg from 
lli>; IIIlme.\" i ts fill! scn·ice. H I.! lIIay bl.! halHlJillg twkc us much 
u8h ns lIlll.y be nec.'Csiary . H e nllly he getti ng IUIlIl)" hent units 
]('ss \h:1Jl he is c!ltitle<1 to, uut FO long as he does nut huy conilllluC!r 
spc<'ilil'iliiorH!, but simply on a tonnage lmsii=-, lie will continue to 
gC!t n good deal less from a dollnl' tllu n it 11:1s ill it. 

']~Ile~ e remarks Ilpply not only to 'f cxas coal~, Idlil"h reprcsent 
a sllIall proportion 01 the conI mea here. hut to all {·lass('s of coal 
ul"ollght in .from Alubmna, Wcst Vi rgin ia, P ellll!<yhlnia, Kentucky, 
Arknn~as, Oldllliomll, Colorado and New Mexico. 



Othrl' .'1 tllll!I.:JPS of '1'CJ.·(/S Cords. 

JJrrtt·sle.r Oounty. 

In t Ile ~()11 1hc l'll pal't of Hl'cw~tN county, wil1lin R to 10 l1Iil<'5 
of the qn it'l;:siln!l' llrcn, there i!'. fI lim itCfl field of sl1h-hitmninOlls 
cor:l . This ('0;)[ iws h(!('u m,f'!l lmclcl' steam boilers with I>a tisfac

tory re,sults. We gi\'C~ three anaiFcs of the conI from tIle Rough 
n un d islrict. 

- --------------,--
SI"'nJ{. I" t •• I 
Cub I [(imble 

pc. r.c"t, I,rr c<:"t. 

Ch i~ 
Pcn, 

"".r "cnt. 

---- --I--~I--

Moi'lurc....... ..... ..... ... ...... ........ . 1O .,;r, 1.71 
Voluli[c w",hu.lihl" ",aU," ... ' aU.!!1 29.114 
I'ioe<l c~l'l",,, ilL!;:!. ·m.M 
A.h. .. .. ............. . ilL!):! 1:-•. ,,1\ 

Sulphur ...... .... . 
"h",!,,,!! JIU\\'U, II . I. u . I"" !""""I. 

1()O.OO 
1.26 

11 .&87 

1 . [11 
3~ .79 
4~ .f,3 
:! 1. a2 

100.()O 
:1 .:ltI 

[ 1,95 

'l' lds emli fi<' ld i~ DO miles sonth of tIle! Southern t'.lcillr. Unilwny, 

fit lIl[lillC' M U:11'atllon. 'rile cofll (':111 he used ollly for local p\\\'
pO~f's, UHt it COl1hl ue \l~cd in producers fo\' makillg' gns. tor thr. 
'1llkk~il\'{'r [I1 I'1H)('\''<: instcnl\ of 11'0011. T here :lI'e olllCl'Op" of th i ~ 

coni with in two milf's o [ fllrnnee~. 'f he Hnttl f'5' nnkc beds, 2·0 mile!'! 

south 01' the .Hollqh I: nll di strict, IIl'C pl'ohnhly n. c'() ldiJl\luiion or 
the 1l00·thC' rn boos. 

Burnet Coullt11. 

In l~Il11 f' tifl No.· rHo, Unite!l Sl'tlb';; (kologiC'ul S\I!'\'(',\', lRRfJ, 
page 87, tht'l'e L" gin' lI 'Ill mwl'y~ is or con i fl'Oln BIIl'Jict count}·, 
exnd 1()('!11 i! ~' not gin!!}. T he analysis was llwde by J'. Edwarcl 
WllilfieW, and \I'M fill follows: 

-----
Mo;,ture .. . ......... ... . . . . . ... ... . . .•••. 
Volal,le cumbu,lihle mallCT .• .. • . ..•.. . .•. 
f'i~ccl carl,.." . . ..................... . 
Ash . .. .. ...... . 

Sulphur ~nd B. 1. II . lIollI'\,C" , 

I' c. ccnt. 

3.72 
<I:! .'/.7 

' 1 J 'I .4 1 

1 
1·1.00 

~~ __ ~.. __ 100.00 



Coleman County. 

In the Fourth Anllual Report or the '!'exns Geologkal Sllrw:y, 
] 893, pnges ·133-435, there arc g iren eight ttnnJyses of eO:ll (rolll t.he 
southern part of Coleman eount.I·, near t.he C010I':l{lo ri ver, all(l rl'om 
111(' ~il\"(? l' 3foOll :\[ine, l\()\"t h w('~t of .":':':lllt<.l _\nnu. 'j'he~c '\l1aly~e;; 

Rrc n.o; follow!>: 

Analysc.~ 0/ Coal from Coleman Counly. 

Moistu re ........... . . . 
V"lalile combustible matt"r . ...... .. . . 
Fixed ~.~rl>o" . 
A~It . 

$"lphur . 

Star,~ <':rt'liC~" t 
ell .. ",cur Hock· 
""",,d. Av~ruRC 

o f r. 
u"~ly,e. 

:1.117 
:n.Il':; 
:J!l.1U 
21 .7K 

[W .OI) 

3 . 10 

Silver M""" Mine 
N. K "r Santa 

/\.u"" A ... erase 
<>f !.! 

,,,,,II'''''' 

!.!.:Jf, 
.'H .;'S 
,1:1.111> 
I S .:,!] 

100 .UI) 

f> .ll1 

Olle or the coal~ from the Stnr a.n(l Cr(!sC(!nt property gnve 
rooi~tlll'c> 4.71; volatilc (·omul1~tih le matter, ;m.26; fixed C'fll'holl, 
'1.6. 4' ·~; :l~h, 9.79, and snlphllr, 2.22. ' L'lli~ is the best anal.\,~i~ ginm. 
~l'lle Ilnnl.nes (rom tlte Siln'l' )\[0011 propcrty reprcsent a fIliI' Ill·er· 
flgt: or j Iwt coni, "icillity of .Jim Ned creek. 

NUlle or t1IC~C ("on ls is no\\' worked, except, ptlrlHlpii, fa !' purely 
In("al p lll'p'lSC!>. 

11I !III.' First ;\nnunl Ueport or thc 'J'cxns Gcolog'icnl :'iurw'y, 
1RS!J, r;l;.!c 2.1;;, tlwl'c I\t'e g-i\"en /irc nllnl.r;;cs of coni fJ'om (li!te1"ent 
p" l'l;; or the Wnlclrip hells, 31d;1l1\och eOllnty (Cnrhonir(,r()l1~), and 
in r.OICHlIlIl r-oUllty. '.I' iJe$e al'C tiS flll\01l'8 in ]lC'l'ccntnge;;: 

-------_.,. 

LOCALITY 

I 

I· M<)i~I" ... , 

\'ob · 
tile Fixed 

111,,110.' rnrhon Ash Sui. 
phur 

W;'Mril> " '-" ~~.-. ~.~.-.~- ._.- -.~ I~ . 2f' .1S .27 '17.27 .~~ 
.W~lrlrip . . . l . '-~i 3~ . r,() ·H,/iO l:.!. I'[ 7,9(; 
U"ll C .. ,uk ~",l C"h,m"u Count)". ·1.0." 4()AH ~C.7:, K.SO :l.X7 
Hull Cr~~k .. .. ...... HlAII :1:' .10 ·19 .·m '1. 1!1 1.53 
Silvcrl'lloo,,;\line .... ............ . 1>'!Il1 :\6 .011 11.W l!;J~l . I .~)(; 

I 

.:::;W"I,lc Inkcn [rom the dUIll]l: not cOMiJcrc<l u r"ir ~''''']Jlc. 
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Tn tile Seeon(1 ~\nml1l! Report of the Texas Geolo~iefl! SIllTey, 
lR!lO, Jlngt:! ;)5], there are given six analyses of 'l'cxa1O coals, as 
follows in pcrccntnges; 

------- ---------. 
VoIR_ 

LOCALITY Mois- ti le Fhed A~h 
tute matter ca rloon 

Sul_ 
r>hur 

- ----1------
B,id~e i><>rl. Wi." County, ... ... . ~loili:iguc ' _00 31.47 
Thurll1!r Shaft, llc~r Bowie, 

:l4 .4/1 Countti' .. .... ... . . ... .. . 2,:\0 
Gilfo,l S .. n. Y""nll Co"n!\" ... ... . ..... I . J(I 3~ • . roO 
Thurl~r Shaft N". I . Er~Ul' Counly . .. II ,Sf. .11 .23 
TlJllrh<:. Sh~rl Nfl. 2. Er~th C.ouflly. () .')0 3(},')G 
Th".I"" Sh~rt No. :1. Er:oth Counly. II.!~ . :1:1.5 1 
S~nt" T o",,,s r;onl. \\" .. hlt C:"""ly ..... . . .. 2 . f,!I "I .n.-, 
l',om 2,-, m'k. N . W. or ::;",,111 Tom" • . Wehl> 

County· .. .. . 2.3r. 42 .67 

'No coal i. n"w mined in Monta!!"c County. 
' Urowo Cool and Lillni!c. DumLlc. 1892. p. 100. 

:;11 ,32 

61.28 
~ .1 . 00 
(i(i.!lX 
6(1,0] 
~:IA6 
3t • . 01 

37 .59 

/I . 1 ~ .. 

0 _00 
J$ .611 
!l .:10 
(i.1I5 

1(1 ,4\5 
7.:1:. 

IG.f.;) 

1 . I ~ 
'-'0 
I.f>4 '-', 
1 All 
1.5() 

o.ali 

']'he anrt!yS<!;; of the coa! from nenr Bowie, Montagne connt,r, is 
fJl1ite remarkable as showi ng only O.fiO per cent of m::h. 

In !l. note nppcndccl to thcse analyses it is !'latCf\ tllflt the coal 
from t.he Oi!fon sllflrt, YOlmg ('onnty. wna tflkcll h om thc (lump. 
anu was not n fair sample. 

Jack CQunty. 

An nnalysis or conI [!'Olll Lost Vnlley. Jack COHIlty. ha!: hecn 
gi\'cn to 11 10, lI'i th no name signed. 'l'his flnnly;:is wns HS follow!': 

- - ------- - -- --- -
pcr ccul. 1fer <"ent . 

-:-,c.':':I'I· -ur)'~ 
--------------------- --- -
Moi.l"'e ....... . .....• . ... 
Vol atil~ cnmlou$tillJc mntl~r. 
Fixed earbon. 
A sh ... 

W.211 I_ 
2;, .1') :.!II.II 
f.Ci. W 00 .71 
9.IJ 11.12 

----~'" 10\1.00 I 101) .00 

----- - ---- -_ .- - -' 
.:l/fll"{lJ"id· COUIII!!. 

Tn B l1Hd in No. lfi-l, Unit cd States Gl'o] o1!icnl Sl1n' e~', FIOO, 
jl;lp"" r.r;, th!"'" i:: ~i \"(, 1\ nn an:l \ y!'i~ of ('onl fru)1l HCfil' Eagle r'l~~, 

-;If.axcri c:k eonui )" a ~ ronow~: 



lIulfel11t of tlw Utlil)cr,~ it!/ of l 'exl/,' 

A. n:eeivcd , Or)" 
1J.C' cent . pcr c~nl. ._-----------

Moislure .. . ..••.•.•••.. 
Vol~lil, ' combus lihle mailer .... . a~ : ~i ··· 4o :g.i 
Fiud carbo" .... . . .... .. . .. . . ~1 . 7U ~3 . 29 
,\ sh ...•••..•.. . 15 . 2 1._+_.,,:' :'::.1~' 

IOO .flO 100 .00 

~~,,_,_ .. _. ''':''~ _________ . _ ._._ ~_. ·_I, ___ "_·,_'_..L ___ _ 
T he following UI\;Jly~cs rcprcs('llt all nV(!l"llgc f)t the coni from the 

noldt ~fill (', lIenT J';lIg lc l'n~-", Mu\"cri (;k count)', nnll were mude 
hy the Bureau of .Mint.'S, WasltingtoD: 

Moi~t "rc .. . ... .....•....•• . 
Volali l" """,It ... Lihle muller . 
Fiu<l carb.m . 

M e h . 7. Hili. Sept. 1(, 11111. 
IIer cent . 1><:' cent. . 

I .GO 2 .110 
3:.!AU 32.80 
"lUI" !>!> . !>!> 

A_h . . . . . .. . . . . .... ... .... .......... · I-~~'"·":'-_I--~.,:':::·" 
100 .00 100 .00 

S\ll"h... .. .. ... . .. .. 
II. I . II . pcr ...... n'\ .••. 

1 .70 U.IIO 
1 ~.020 13.165 

\\ '0 rt.'(·(' iv\'~ l {mill fh e Olrno~ Coal (;ompnny, Engle Pnss, in 
Apl'il, I fl 13, rOll\" ~:uJlplcs of couJ, one of lump UlJd three of wnshell 
('un!' Tht'sp' ~ :l'nple~ f!:wc the follOldng IInnlyscs: 





,4llalys('.s of Coal from Olmos Coal Company, EIlg7e Pass, .:.lIavericlc County. 

________ _ _ __________ 1_ W ashed [lea. 

~ As rcc'd,I Dry, 
per ccnt. per ccnt. 

Moisture . . . . . . . . . ... . . ... .. • • .. . . ·1 11.11 ... . . ... . 
Vola tile com bustible ma ttcr . . .. . . . . . . . .. . . . . . . 28. 53 I 32 .10 
Fixed carbon . . . . . . .. .. . .. . . ... .. ..... . .. .. '1 42.26 , 47 .54 
Ash ... . . . . . .. . . .. ... . . . .. . ..... . . . . . .. , . . . . 18 . I () 1 20 .36 

. \Vashed nut. 1_ Washcd egg. 

As rcc' d , D ry. As rec'd , I Dr y . 
per cent. pcr cen t. per cent. per cent. 

1 " 3;3 :88" 7 .98 
30 .00 
40 .0G 
2 1 .96 

0 .94 
9 , 68 1 

. 32 '.60" 
43 .51 
23 .86 

I .U2 
10,520 

8.G8 
30 .9-1 
42 .94 
17. 44 

0 .90 
10, 361 

47 . 0 2 
10 . 10 

1 . 0 2 
11, 455 

Lump. 
- --- .--- -

As rec'd, 
[ler cent. 

8 .83 
32 .G8 
44 .8\) 
13 .60 

0 .90 
10 . 9·"Il 

Dry . 
per cenl. 

35 .84 
19 .24 
14 .92 

O . !)\) 
12 . 00 1 

Sul phur . .... .... : .. . . . . . .. .. . . . .. . . . . . . .. . . , 1 .06 1 1.1 0 
British thermal u m ts .. .. .. .. . . .... .... . .. . . .. i 9 . 698 10 , 910 

__ ~ ____ ~ ____ ~ ____ ~ ____ ~ ____ ~ ____ ~ ____ -L ____ _ 

~ . 



28 Bld!etin of the U'lliV6f'sity of Texas 

l\l'r. C. S. Plant, Supcl'illu:nclcnt, Fuel Sen ,ice, RIlTlflct-Celltral 
linN;, h:\~ kinuly 'Cllrtliilhcd us with the following an nly,;es ur coal 
(,'om tIle Olmo.:; Coal Company, E.lg1e l'Ms : 

OrdillarJ 
Choice lun,,, pn Wa.hed 
lump. .lack. ellll, 

per ecnt. IIer cent. pcr cent. 

7.48 r..4J IlA3 
32.18 32.1:1 2'J . :\.~ 
" 5 J.i7 -12 .l1li 40 .73 
14 .07 1I:1 .21l :zJ .51 

Moisture •• ................ • 
Volatile combuslible ",wtteT .. . 
Fi~w carhon...... . . . ....... ..... . 
A~h . . .. . . . 

100 .00 100 .00 100 .00 
13 . to II. per ,)ouno.! .. 11.:.30 11.2"0 1O.11£i 

Dllring tlle lIIonths of September and Octowr, 1!11l, the Intcr
nfliionlli Coal J\I ill~ CompHlly, ~agle Pass, Uaverirk county, s:lld 
800 tom; or coni to the Federal Government fo r lise at l~ort Sam 
Honston, Sall Antonio. 'rhe una lyses were made by the Bureau 
of :Mines, Washingtoll, I1nd Wllre I1S foUow;;: 

Mois tUf"<) .....•. .. .... .. .•. . 
VOlatile co",LustiLI~ molter .. . 
Fixed corholl .. . •. ... .• . 
Alh. ... . ........ . ..... . 

Sulp"u, .......... ... ..... ... . 
Urili.h tbermal ul>jt~ per ..... untl. 

Palo J'inlo (}ollnty. 

400 tUM, Sept., lilli, 

A~ rec·tI, 0". sn-r CCllt. per cent. 

,'" :ri :-].t :i2 .IJII 
!i5.f'fl fl7 .1.~ 

11 .11" ~ . Il 

lOO .UO 100 .110 
" .W 0 .112 

I:".I~ 13, :,0\4 

. . --
400 tum, Oct .. I~ll . 

As rc-.;·tI. Dry. 
vcr ccnt. per eelle 

1.:.0 .:ri :9 i :l:l .• 1U 
::.s.!J:' fl!J . II;; 

1i . 15 ti.24 

100.00 I~ M) .OO 
1. 70 1 .7:1 

11.0"..!() 11,2 13 

We Imve received rrOiIi the Strawn Coal j\Iiniug" COIHPUIlY, 
SlrHw ll, Palo P into (:Otlltty, Ull ulllllysiti of eOlll lIludc fo r tll t,'1Il u'y 

' l'I w Det.mit 'l'e~ tin:; LI,hoT"niory, .Detroit, Michigau, Dt'Ccm hcr H, 
lUl <l, It was as rolll)\\"~,' 

Moi.tu",. .. . .•... 
Volatile et.>n,lmst ihl" moller. 
Fixctl cnrLo" ..... . .. .... . ........ . 
lI.h ... . ...... .. 

Sull'lmr .. . . ..... .. ... .... .. .•. 
Dritish thermal units I'Cr ]>ou,,,l. 

A. ",c'.l. Dry, 
pe. cent. pcr cent . 

1,06 
:n ,:!:s 
W .12 
~ ." 1 

IUll.no 
:! ,IIII 

1:1,1:!1 

IUU .UO 
2 .ll1 

l :i,~~ 





The Fuels Used i'lt Texlls :!!l 

8incc December 10, IVI2, we have examined five samples or coal 
from StnlwII, P alo P into county, f or UT. J. R. Elli ott, Stale 
P llI"chnl'ing Agent. 'J'hi8 coni was sampled from t he hins antl the 
l,oilt'r mom of the State Epileptic Colony, Abilene, Noyember 27, 
]912; Jall1lnry 4. und 15, FehrunTY 11 and Murell 20, 1!)]3. 

T Il(' average or tIle nnnlyse!\ was liS follows : 

M";~t"re ... , •. • " . ...•... 
Vo1alile !:"mbu.til,1e matter 
Fi~cd e~rhQn . 
A,h , 

Su[phur., ... " .. ,. '.,"'" 
British. th.ermal u nil$ per lIo\\nd 

]'1"e,o,jdio COlmly. 

.: ::: : .. 

As ,.ro·d. Dry. 
per cent. per cent. 

2.08 
;l3.2:.! 
"5.0R 
HI .1i2 

100 .00 
3.96 

11.258 

100 .00 
4.il!i 

11. 500 

']'h is cMI is in the San Cnrlo,; llj~tl'ic:t, from 20 to ~5 miles 
sO\lth or Ch i"pn, a st ;'ltion on Ille Southern Pacific Hail way, 145 
mil rs !'Ollt hc!lst of g j Paso. 

Wil hfl1lt, ;It tld.~ timc, t~ xJlrei'Shlg :my opinion concerning the 
vulll(! or tlmi fie l(l from n commercial stnndpoint, cxccpt tllnt it 
appra r,; to he worth (lldher invcstigation, we gi\·c two nnalyscs 
of tl,c rOll 1 wlliell art' qllotcrl in t.he Mincral Hesourccs o( tI ,e Unite(} 
StHtC.~, Ti nit cil RtHtC.:; Geological Survcy, 1893, pa~e 38;), Thc nn
nl)"~es Iferc :«ml 10 tha t 1'llrH!y hy i\[ r . .n. Til. R ussell, Gencr:!l 1.fnn
l.lgrr (lr tllC Srl11 Carlos Coal Compllll'y, II Pittsbul'g orga ni zation. 
T herc lI'erc snid to hc two Ocnehf':; in the seam, scpal'ated hy fro m 
(; t() ]8 inches of slllte. ~l\h(' JOKe!' helleh \I'llS snid to nvcl'ugc from 
30 to ·to incite;.: :!nd \I'll" so(tCl' tlrfin the uppel' hench, which wa3 
:;:~ inches, wiucnill;,\" Oll t, in platcs, to G leel or more. 

',I'\\"() anal.\"~c,> \\'CI'C t;iYen, hilt nothing is sn id as to wldch one 
reprcsl'llls Ole lowe\' anu which the ,!ppm' bench. 

Analyses of Coal {1·om the Sail Carlos li'ield, Pl'csidio aU/tilly. 

1- f v~'-- -- -MfJI ~- (,Ie F'KCU A.h Sul-
(ur" mnUcr en .!> .. n (lhur 

• 11M) .19 OJ ·t!l ().'. 10 .00 T.llce 

----------
1'.,.1 . . . 
1\0. ~. ___ __ ~'~1 3 IAK ::'8.% $.62 lI,rA 



30 nT/ltelin uf the U!l1t;l'rsily af l'c.m s 

Mr. n\l:;~cll snit! tlillt ('oking t rst,; or tld~ coal had heen IUade at 
Connell sville, P Cllllsyh-flllin, anll t.hat 4$-J lOur bC'C-hiw l:okl1 gfl\'C 
{'arbon !J3.7 PCl" cent 1Illtl :v,h 6.::10 I)(' r CCIil. 

.\ raill'O;}(l tr:;;t, IlIfldt' on cuu l thlll 11l\('1 iH'C'1I (Ill Hie (lulllp for 
fire 01' ~ ix ml)nlll<, all(1 t hat ""IS pnlctically crop (-ou1, ~l lO l\" cd a 
hali lngc (I f. 52.21 miles }lcr tOll or cOlli, pas;;l·n ~.., r· 11'nin witlt lire 
or ~ix conclles. 

In n ll 11t:l ill No. H1:, (T)li( :d S tntes O('o\ogicn\ S lIl'I"ey, l!JUO, 
pug-£! R7, tJlerc U!'C given the analyses of Ole San Curios coal and 
OlHl or coke, hy Dr. l'(·fer F irema n . ' l'hcsc allfll y~c;: 11'\ ' 1'(' n~ fo llo\\" ~ ; 

A.ualyscs of Blln Catlus (:oCl l, J'rr.;.;idiu COlmt.'l' 

N o. 4 MINE 

Mui. ture . .... .. . ... . ... . 
Volutit" combuslible ,,,aller . 
l'i~ed curbun . 
A~h. 

I TI'1,er 
I, ,,r l .,r 

S" ;'''' 
.-- --
I I .U!I 

:11> ,61 
:Jr • . 2\1 
21 .01 

A~ovc 
Ahnvc Below d"y, 
bjuder bimler Jo"'~.r 

>;<'um 

---- - - -----
1.17 i.l!l I.(ill 

.111 . ~ I;J :111.7:1 foO .::I7 
:m .:m ·lO .:m 2_j . II\1 
2J .r,j JII . 711 13 .01; 

100.00 100 .00 100 ,00 100 .UO 

-
Sulphur and lI. I. u . Hot /live". 

'l'h~ nnnl}"si8 of thc coke WlIS: 

C031 
.hlllt 

0 .97 
~0.95 
4:1.77 
14.3\ 

100.00 

Per 
ceo t , 

--.-
Moisture .. .. .. ... ....... .... . .... . ......... .. ........ . ... . 
Volatile coml",.I;I>lc m~Ucr ........ ,.. , . ... .. . . 
Fixed curbon 
Ash .... ... .• .• . 

'1'llc c()ke wns UC-Oc rilJc!l mi cohercllt, hanl anu lu st rOilS, 

] ,24 
4!JII 

fo6.9:1 
21l .87 

wu.oo 

During the summr. I' of 1913, Dr, .T. A. lIdden, geologi~t for this 

Burean, visited the field Ilnd brought back samples of tile coal from 
two localities. The analyses are as follows: 





:11 

A I!oly.~e.~ of Goal from the ,'<OIl Cnrlos Coal Field, Prcsidio County, 
TexlJs . Sa11lpirJl cQllected by J. A. Udden. in J1tly~ 1913. 

Moi,' ure ......... . .... . .. . ... . ....... . . . . . . 
Vol:llilc fO!o!oIl~ti!o!C mnll~r. 
1'i~~<1 carOOn 
A'h. 

SuI1'bllr . .. . .. . ..... . .. . .... .. . 
Il ril i,b thnmal unil~ pcr I"'''"'' . 

1l1'1",r vein.:100 
y aH'. S. E. (If 

01<1 1 ,,~le 

I)" l,er "cIU, n •. nr 
S. W. COrner 

S"". (,7 
lu"nel 1-=------

A< 
r~ ' d 

. ... 
.1!1.20 
'~l.IU 
G .W 

Dry 

'I .()I) 
.~~ ,1\0 
'I::.fl i 
I!J.:!G 

Dry 

](11) .0" 

(\,81\ 

10. '(,' 

']' llc Sun CH..tOS Fi eld would appear to mcri l :1 mOl'C Cllrdll ! cx
lI111 inntioll Ihan it Ila;; .n·t hml, espctial1y in view o( the po~".ihiHty 
or ilcl'eloping It g'ood coking ('OaL 

'''·teJlhftl.~ COllllly. 

'rite IInllcrc!oprll COil I in Siephell~ county, ill ihl! "jr;nily fi( 

Crystnl I,'nll,; lind up tile Bmws rh'c\, frolH this place; wc~t aIH\ 
sout.hwcst or TI reck"Jlrillge, etc .• hlt.~ not heen i'llfficienUy oJlcnt'tl 
for olle 10 expl'e~s 11 pl\~ilire opinion ('on(,cnl i J1~ it. 

On Coal Brondl. It few m iles wc.~t of CrFlul Fa.\l;;, Stephens 
count y, tllcrc iH all outcrop oC COlli with tiro hcnehe .... c;]ci) 12 inches 
thil'k, which was ~l1 m Jlletl by \\'111. B. rJlillip~, December 13, 1906. 
' L' [ lc analysi~ \\',I !> :IS follow!; : 

A nalysis 0/ Coal fl'o/I t Calll nrau ch, StephclI.~ COlmly, Ul']lcr 
Bwch. 

Moisture .•.. . .. . ... •. ...... 
Volalilc com bustihle m~tlcr . 
Fi~ed carl>on 
A.h. 

Sulpliur . 

Per 
tenl. 

'l'hi!; eoal conbl incd Oil excessive a.mount oj sulphur and ex
periments were JTI!lile to see what proportion of it could l,e e!illl-
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inal ed. It large Humple was put t.hrough a 11.inch ~creen anll tllOr~ 
ou;!ll!y mixetl. A sa mple wns tl'cnteu in zine chloride l'ollltions of 
"pN'i fie gravity 1.30, J .3:j und lAO. TI le coal that floated in 1.30 
Wil ;; 2!).:;0 pel' ccn t. of the totn!, llml eonhtinc<l 1l . 3-~ per cent or 
lI :;h. with -1.10 pl'r cent of 311 1]>11111'. 

T he CO;l \ that san k in fhe ;;o\ulioll or 1.30 ;;]lerific 1-t1';\\'jty, hut 
floa lC'd il l 1.;)[;, II'a" 2!U30 JX!r cent or tll r.loi"fll, antl contflincd n .21· 
per el·nt or ash, with .'i.3G p('r C<'nt of l'll lphur. 'r h(l coal thnt 
"unk in 1.;;5, but 1lo:1ted ill ] .·10, wn!; 'LuO P(!I' cent or t he total, 
nnd CO llinin(;'(l l S.Rn JlC'r C('l1t of ll~II, with G.29 per c('nt of snlplllll·. 

T h(! (·olll Hint ~ :lIlk in 1.,10 WIl S ;)(;.50 PCl' ccnt of I h \~ 10lal 
1ll1l1 ('{lllj,linl~l 3G.r.O 1)('1" CC ll t at ash, with 8.!i4. pCI' cent of ~.ulphnr . 

It i ~ 1iOl likely tJ l:lt this eoal could he improl"C{l uy w(l~h ing ro !ntch 
nil exh'lIt ns 10 wnrl":lut the l'XJll'Il.~C to he inr.ufl'C<l. '1'ho best of 
i t ('nnblin ~ OYPI' ."\- per cr nt or S11Jpllllr. 

'J' lw bottolll bench of Ihis coal, separaled Cram the upper bt'IlCh 
oJ {!"Hill ::I 10 li indl ('s of oonc nlJll SIll Ie, sholl"s a !IlliCit better 

matel'inl. 

. Jll al!J;o;i,~ of /Juttom UCllch uf Cual, Coal Bra/! eh, Skpfllms 
COHnty_ 

._----
t- Ioi.l"'"(! .......... . ....... . 
\'o l~tih, ""1ll1""libl" "'alter. 
Fixed "".b ... ". . ... , ... . ... . .....• 
A~!.. ............. .. ... .. .. . . . ............ . 

:1.1;' 
'\1 .\1:. 
·1:1.(;0 
1 J .;!lJ 

100 .00 

:1.75 

'J'lIH COllljlno'ilioJl Or lit" CHlil'e SC111ll of 2-1 iHCltCS al: tltis place 
1\"Olll t! he : 

~I"i" l"""""" ... .......... . V"I" I;I,' ,·"",I",-,Iihl" " "'Her ... . . ..• ___ . 
F ;."d c:o rl ~ ,,, . . 
,\ ,10 . . .. 

I'er 
t_""l. 

ll)U .00 

:" • . 11 





The Pu (!/s Used in Texas 

There has \)cen, or llllc, an increase of illtcre~t in the Stephens 
county coal~, and some work is DOW being Jone there, Imt no coal 
has heen sh ipl,ed, as there nre no failrOlld facilities. 

Webb Grnm(,/. 

We have recch'erl rrom the Cannel COlli Company, Larc,lo, Wehb 

L'01l1lty, a Cflpy of tlll 1l11lllpis of t.hei r eO<11 ronde h~' tIle Technologic 
BrflTI c·h of the Uni tefl States Geologi cal Sun ey, lli ttshurg, Penn
F,drnnin, Februa ry 21, IVIO. 'fhe snmpl c repl'csentC!l a lot or 1,000 

pOllllll.~ takr;n at the mille!' hy nn ngent or ti le Sun-c.\' nll{l \\'a:; not 
fref',! of th e> im pu ri ties wllielt IlfC orrl illllrily rcml)\'cll Wh CII il,c 
coni i~ sllippcll all rcgular orcler;;. Tlw annlysi.; is as roll ows : 

A~ r<:(': ,1, Dc)' , 
1'''C ~~ nt. l,ee c~" t . ------ ---.--- --

" '["i' l " re :1.\17 .. 
Vnbt il~ ~"ml",.,t ihl e maUer ....... .. . . . '1.1 . 1;~ 4 :1: ~.1 
Pi" 'll c:nrh"". . • • .. • ••. .. :m . l ~1 .17.M; 

:;::: ,;:n~·. ·.:::::::::::::::::·:: ···:: :: .................. : : j--7{X~ : ~~ ·-l~~ : ~;' 
Dtiti ,), II,,,,,,,~I "Ilit ~ pcr I"",,,t!. . t I .:,HS l :t .067 

- - --- ' .. "---.-. - _.- . 

All ;lIwly"is of COllI from the lAredo (li siri(-i, W"hh cOlln ty, hn" 
hce l1 g i\ ctl to l iS by Mr. Otto Stolley, AUHhn. n was mu(lc by "Dr . 
. 1. n. I:ailc.\·, 1) niYcl"sity or 'r eXflS, as follows: 

Moi~ l"re . ...... ........ . 
Vnln t ilc c"","", li L>lc maUet 
I'i.cd c~ rb.,n . 
A'h .• . . 

Sn\,.h" • .... . • .... •• ......... 
Btiti~h therm,,1 unill, I>er I'"u",l 

L\~\'<'. co"l. 

As n.:c·d. Dry. 
I>cr cenl. per ce nt. 

[u Bl1llelin No. Hil , United Sbles Geologie:ll ~urn~y , [HUll, 
pn;::-l' GI, llwrc Ill"C Min'll {IrO ; Ina l yse~, 11.1" D r. I'til']" FircllHlll, of 
>illl!pl('.~ flr tonI fl'OIit tilt' Hio I.:ralhlc Coal & Inigntioll COITII':lll.\·, 
nc~'H' :L:It"C'IIIl, Wchl; {:Ol1l1t.r. Tlwy !Ire as fo[]o\\"~ : 
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-1-- U~,p'.r-hC"tI_' __ _ Lcmcr I,,:;:; 

Moi~I " rc " .. ....... . ..... . . 
\'ol~t ilc CUnI hu. l iblc "MIlt', . 
Fi_,~d '·~rbon . 

A~ r~'{':·d. Ury, A~ rec'd, Dry, 
___ 1_ pcr, cut PC' c,'n! _ _ pc, cc,,1 I}Cr cell\. 

, .: 21l 2 li\ , , ,. 
,III hi 1'1 II ,I , 107 ~G ')] 

':. 1 :l~)I~ ,I~ .~': ~n~ ~,L~ A~l, 

I'~I .IIO IOU.OO 
SuIJ,hur. HOt Biven, 
Br;ti~h 1l",,,m,1 un il •• noilliven. 

A sample or :?.'i JlouuJ~ oI coal rcceivcd ft'olll the Sllnto 'i'omns 
COH! CnlUp.IIl.r, J.llrCflo, Wdlll ('ount,l", ,)11 111.) 17, JVl~, gUI'C tIle 
following amlJ.l"sis: 

A" ,,',:'d, I)ry, 
I""' cr.,,!. pcr c,·"t. - - - - ----------- --

M"i~\wc ... .. . . .... .... . 
""I"'ile c,,,n],ustihle ",,,ncr, 
F ix.,,] cnrl,.,,,. 
A,h, 

Sul,'h" • ........ . ...... . . ... . . . . . 
lIriUs" 0".,,,,,,) ""il~ I>cr ,,,,,,,,,1 . ' 

'I,IMI 
I:, .!'~I 
:ri I;; 
J:t .N:l 

IIlIi ,I ~) 
1 ."7 

1 2, ' M~' 

i"i- ::i:i 
:I!I . II; 
1:1 .30 

11.1'1 .00 
~ . II~, 

12,170 

On OC'tnl,Pl' ]'!, In'!, II'() l'X'llllill('!I tiro ~alllples of :-iautu '1'11111;11; 

Coar, Laredo, \r.,hb coullty, rol' ti lt ? Ullirl't'sil.l' III 'J\'.~a~ 1)011'('1'
hou~l'!, TIle Hllat,I'S(:s lI"ere liS (011011";;: 

- ------
l\Ioi,tu t c ...... , . . . . . .... . 
Volalik ~",,\l>"stil,lc "".lIcr, 
Fi.cel curhon . 
A.<It. 

Sulphur ...... . .... .. .. ....... . 
B ri l i.1> Ihcronal "nils p~r I'"und,. 

A, rc.;',]. Dry, A. fCC't!, Dr\' 
per r.enl. I"" r.cnt. l'cr ",-,,,I. 1>"r cei, .. 

2.1l!) 2.~"-' 
~I" ,'" . ··.j'l:tll· .1 ~,,'.'.1 _1(;..10 
JII,(I!\ 111,IMI '.'.(1 . '.'.7 :W.OU 
Il.1f:! 1~ . :\U '!.'.! ,!II; 23 .60 
---------I-~-;;;; 

l oo.IM! HMI.IMI I I)lUXl lou.no 
2 .:\-1 '.'.AU '.'. ... 1 2.:.0 

12.:13!! 1".!,6()() to, !!17 11,1(10 

Anotlier iln,tI.r,~i:s of Snlllo ' I'OHWS ( 'oill i.~ gill')} lH 'l'nb1c I V 
tIlidel' K o. SO:? 

VI'OUI ti, l: !,c~t ill[Ol/'Il11tlio)) to lWlld, <le l' iled fl'OI1l Iml' 1)11")) ilwtl.r
I;l'S ,11101 Sit(,h ;1S \\'1\ hn\"(· 1,('('11 able to P!"O\'U!"(', WP Ihink t.l1,lt the 
foll<)win;,t ~(;ltc lll l'lIt~ or till'! al'crllge l'!olllpo,itiOIl or 'j"'\lIS ('oaIS 
Gild !lIC J',lll!,:"1' of comrosition are (,()Hsonahly MITC!"! . 





The F/lI'I.~ i/.'-ed ill Te,ws 

. ( /"el'lI.'Je ('fl/ll /,08;1 ;01/, (If Tc.1'OS SlIb-bil umill ous O()(lls. 

Moi"tnre •• 
Volatile "',," busl ible "lntlcr . 
Fi~cd r~,.l>on .• .. 
,\,h 

Sulphur ... . " . . .... " . .. ...... . 
Il ri ti' h thermal units Iwr 1"'lI ud. 
Carbon ................ " .. 
Hydrogcn. 
OXYllcn .. 
Nilm.<m" . 

A. mi, ... d, 1 )r~·. 
['or cen t. l'Cr cenl. 

(Ui! 
3:'. 1iil 
4 1 .411 
W.:I'J 

lOH.I~ ) 

:!.l :.!: 
HI .!'!'] 
:J!J.6:l 
~ .:11 
!l.;U; 
] . ~IO 

J(~J .00 
:! .2M 

11, (;72 
li:1.84 
~ .61 

lU .02 
:!.03 

T(I('~c rig:l l ]"C'.~ aO llOl eOl']"(');;(l!lll ,1 cxn clly wit h t he lln~ I"fl::::C!' gi\'cn 
Oil V:lgC.' 1·, 111111 21, h11t llJC r1 i!'.(·1"I 'IH1Hch·s nrc (Ille to ti1king H lurgcl" 
11I1mh(!,' of :1I1Il iys(';\ ih:1ll nppcnr Oil Iho!'.c }l;Ig:('H. 

'1':Jkill.!! t llc ":JIllI: nllmhCl" of (lU!llrscs us :11'(' J"eprc~('nic,l in Ihe 
!Jl"t;';(' 11in .~ !o;t;ltNlIl'l d. m(ll"l~ thnn GO in ali , we fintl tlnlt thC! I"llnge 
,)1' ('Olllpo;::i tion or thc~c eorll!! I::; ; I~ folioll';; [nat ll ral {'OnflH ioll 'l: 

Fr"",. To. 
r .... r ce"l. I.er '·Cllt. - --------"---1-- - - -

l\loi~'O\te ... ... . ... .. ..... . . .......... .. 
Volali le com busLible maLLcr . 
Fi~ed <::lrhon. 
A'h . .. ' .......... . 
Sulr>hu • .. .. .... ........ ' . . 
Brili . h thernu,1 moil " r>cr pO 'H" i 
enrhon .... . . . . . ......... . . .... ... •. 
lI ydroll~n ... . ... . .. .• . 
OXnICu •••• • • • ••••••• 
Nil'''J!'"II .. .. .......... . 
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CHAPTER III. 

We 11;tI'C nltemplcd to secure annly;;cs of coals brought into 
'fOUlS from other Sl:llcs, bllt we ha\'c not u('cn as successful flS 

we pOlild wish. We hail not the menlls for senuing a lIlllll to va.ri-

0115 dnes find towns to secure snmples in person, so tll;lt we 11II"c 

bCI ~ 11 c:ompelkl\ to llcc;ept ~mnpks l1mt 11'ere sent in h,\' coal COIn
pnllil 's or llH'il' agents. W{~ hove 110 mellllS oC nseert:)illin,!!" whclher 
or 1I0t ilwsc snmplcs ('orrectl'y l'Crre$cnt the ('oal~ flS rceciycd and 
llscd fwd we di!,jindly (l i!'(')n im nil rCRpoll"ihilily in tIle maUer, 
except :lS 10 lhe U1ll1l,Y::cs. T he ~e lTi('('s of this lIUl'Cflll ha,ve lJeCli 
:lna nrc st ill Ilt U:c di~posal oC dtizens 01 tllis ~tat() ,dIG wj~h to 

knOll' tlu:! <}Ilnlity of the fuel!'. th('y flrc llSing lind we hope that the 
pnbJicn!ion ot this hullctin will he a means for calling' attention 
to thi~ im pOTblllt Illn!ter, It i~ likcl." OInt the \"lllne oC thc coals 
hl'("Iug-ht into this Stnte, fot" rnil roatl, inilllsLri;ll flnd d("lUlest ic pm"' 

po"rs, is not less than $10,000,000 nnlluall.\'. 

II luumna Coals. 

w() lJHl"c receil"c41 a ~mnplc of co:11 mnrkcd "Alnlmmn Ll1lnp." 
It \I'M, (Jr.1" I\'hpn l"c('(ljl"cd ;UBI haa tllc rolloll'illg- cmnpo.oilion: 

Volatile C01nhu~1 ib!e m~ller 
Fixeu carbon 
A~h. 

!\ul"hllr. . . . . .. . . .. , ..... .. . 
llrillsh lhcrmnl .mil. , pcr pon"rl 
-----

Per r ent, 

.~R .r.o 
r.6.00 

f •. 50 

loo .no 
l . iU 

1.1.200 

WI' lInl"!' l"(.'ceh·('(l [ wm .Tllll~ .\- Ron" Co., NI'\\" Orl(,;IIl .~, T.n .. 
thr<,e ~;llllplc~ of .11nh:1llt:l ('on I, "'hich if! mnr];p.l('d in 'l'exns. T he 
(,O!1lJ)()sj t i(.u of Ihe~e sflmplcs II"n:o. ns fol l(l \\,~, in perccliingc: 



TI!C Pue!,~ U,~ed ill 'J'e:w,~ 

1. 2. 3. 
Per rCIl t. Pcr cent. Per cent. 

~~~~----------I Moi.t"re. 3. receive<.l ......... . 
On Dry Bn.is-

Vobtilc cornhus t iblc m~tter ... ..... ........•.. 
f"ixc<.l carbon 
Ash . . . ....... •....••.. , .•. 

Su1l'hur................... . .. 
British thcrm~l unil~, pcr poun<.l .... 

lAO 

1lI0 .00 
O.l"\,-, 

13.\IS\l 

1.70 

3~ . 07 
5,1.77 

7.1(; 

100.0U 
I. 71 

13,\lH 

L60 

31.1!9 
G6.OS 

:.1.03 

100 .00 
I.UI! 

15,126 

1. .\kclo n etl Asl), Cahaba Field, llibb county, ....\Inbaula. 
:? Ollie H ill Min e, Whit{' A!;h ConI, WalkeI' COlluty, .\labnlllR. 
:::. Belir'!; Creek, No. :l 'Lump, EtO\\"Hh county, Alabama. 
\re 1"()l·r.iW!f] f!"01l1 the Conl>\ll1\cl"s )rile! 1l1lU. fee CompHIlY, Aus

till, II :;<lmplc or AlahnnHl i)lack;;mi(h coal, ll"Om Yolnlltle. 'J'he 
eOlliposi'lion of this sample was ns follows: 

Sulphur ...................... . 
llrili.h thcrrnnl units. per lXlunll. 

-1 ~~ rtc·<1. 
per ccnt. 

4.IM) 
'M.:m 
63.91; 

7.7:, 

HN!.O" 
O.l\li 

1:1,490 

Dry. 
pcr CCHt. 

. . :.if, :31) 
66 .63 

1:1.07 

\00 .00 
O.fIO 

14.001 

'l'lte followi ng nnal~'scs Im\'c Il!~cn ldlHlly flll"lli slwd by Dr. 
El!gcnc :\ Smith, Director of the Geologie!!l S \1l"\'C} 1) £ ,\ In\)l1l11a, 
(he HlInJ~'~es ha\"illg 11l!Cll made hr MI". H. R. H Oflgci; ill the lnhora
tm·.v or thnl. Imrvcy: 

~ ... --- .--- _._._----- - ._._ .. - ---- --, 
Vnlntilr. Fix~<l 

An~ly~es. l\'loi"L"r~, comh".lih le r."rhol>. Ash, Sulphur. n. L. n .• ]>Cr 
pcr ~e"t. rnQUer. per c~nL. J>ere~"l. pcr ccnt. pound 

per cent . c,>Iculatc<.l. 
-- - --- _ ._-

I. ...... 1. (;2 3"S\ 52. J:I 1I1.n 2.23 1:\.017 
2 .. I .f~) 3!i.J!', ~9 .4" 1".!iII 2.fllJ 12. 7 1S 
3 .. I .:-17 :m.',7 ,,11.711 1I1.21l 1.08 I:Ui,,1 , .. 1 .1:1\1 211.32 61 . ,,2 8.27 I.UII 1:I.RlJ2 
!) ..... I .(MI JI.1I2 !)\I A6 S.fi2 1.26 12,\l"!I9 
Il ..... lI.~7 ''12.11() r,S.JII S.f,~ 1 .:-17 Not " cl'd 
7 ...... 11.7:1 2S.:iS li".O'-, ".(;.1 1 .:1/1 Not uet'<! 
II ...... 0.811 :./!! .I:IO &1.46 4.!!·1 1 .:12 14,7113 ,. 1.8J 35.00 ,,6.6,; Ii. !i:! lI.lifi Not llel' d ". i.ITl :W . 13 1~IA2 llACI O.!!(I *13.\173 
II .. 1.74 34 :f>! flX.:II\ ['.n 0 .61 13,8\111 

" 0." :W .26 n:l.t>!I G.21 I .r,:" * I 'I.~ 'J5 

". 1.3!J ~2.G'i ',2..L7 13A8 0.53 :-;"ldel ',1 

" . 1. 5,1 32 .-I'; :"il.X:1 \I ./5 O.5lJ 013 .2\17 
Ii}. 0 .• 8 21;.17 "liofl:! IG.13 11.7" 12. 112 1 

". 0.91 27.r.o ,,4.71 IG.1I2 0.\111 Not ""t'd 

". 2.31 3:1.7\1 ,,3.23 111 .1>7 1 AU Not ,IM'd 

". 2 .49 32.78 fi2.1ll 12.27 1.46 ~12.!ilf, 

19 ... 1. 11 37 H !j41.:S:-, 4.:"\0 0.'1'" 11,688 
20 .. 0.\11\ ~(; .. ;; ',1.n4 ".23 051 I .I ,J&!> 
21 ..... •. 1.39 36 A '; ,,!j .201. (i .S!1 1I.31i U.'J.16 
22 .... I .3:', 36.::'. M.1I3 '.00 0 .39 1:I.G23 

- ---
~Dclcrtni"ed h~' Uureau of Min"", \\·n,h ingt"". 



;8 
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G. 

7. 
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,10. 
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111. 
17. 

"18. 

HI. 

'!O. 
21. 

2~. 

DeCl' Creek Coal Co., T idewater. 

:-i!l1llC. 

t.'cutl'id I n,n illlt! Coni 00., KelleJ'man . 
SlIllle. 
. \ lilbnlllu l:.:on~olid:ll4',1 COlli ulHl l ruli ('0., Slill"l~·s. 
Tellu()~!'ee VOlt !, ]rOll alltl J1 ,; ihnlY (;0., .xo. ;:; Pndt. 
'l'cn nc:;scc ConI, h on anti l Ul il way Cu., ~o. :1 ]' I'aIL 
Tcrlllc.~sec Coal, [1"011 nnd Bilihru.'y Co., No. [j P ratt. 
'J.'C Il Jl(~.~St'e Coal, !" I"C II amI Illli!lrilr ( '0., No . .• Hlodwl. 
'l'0.lIl)cs~l·(! e ll,11, Imll .lIld Rlliilra,r {'o., 't{n. <L ,JI) I HI.~. 

'1'l:I Hl('~SI'C ('oill, Iron Hn(\ Ha il way ('0., 'No. "( H lodon . 
' re IllJ t'~~cc COllI, Tron :1IIt! .Hnihrn), Co., .:\0. :J I' ml L 
U il !lOWilY ('0/11 Co., Gum,ocr. 
SHHI(.'. 

:\ InhHI11.1 C01l8ulidnh'11 eOid lind h on Co., 'Ja r.'" L('c. 
Sa me. 
(~nrr()lray ('Oil 1 Co., No. 6 Carhon H ill. 
SiIIllC. 

\\'ll(\"worth n ed Ash ConI Co., "Fnllislnn. 

Same. 
Conners W~'m an Steel ~o., Fn ll i~ton . 

Same. 

'I 'he 11I1:l1ys('.~ .• ('llt Lo ll!; U.I· Dr. HnlilJt illel lHll,(l ni~o Ihf' \l11imnte 
r.olll)lOf:.i tion or thHe coals, hilt i t dOe!! not. :1ppelll' lll'('<:~flnry to 
gi,'c fJ J('.~c ddC1"n>inlllions Jlcrc, as 1)111' purpos(' is Il lcrci.,· to show 
what is the prox imntc compo.~ifiOI1 or \\'{'\1 knmrn .\ I;J1lHllln coals. 

f l1'l 'rms:1S ('Mfs. 

We havc 1'('('Pin',l rrom tllC Do\\' CO;li ( '0., Ut'.\il·"I·l'r. Oldnilollta, 
n p;nlllpl<.> of cou l marked " H nrtror(l. t\ r1;nll;~:1S, sl'Hti-lmlltrncite." 

' r ile l'on;po~it iol1 or this ~mnrlc ,,'nl'- liS roll OW" : 

Ml)i~tll r~ ...... . ........... . 
Volati le cornhu,l ihlc ,nntlcr. 
I' i ~c<.l enrl",,,. 
Ash .......... . ..... . 

Sulphur •..... . ...... . .•....... 
Uri t ish t~ rmin " l u nit • . pcr p011 1>,I. 

As reed, Dr),. 
I,er cenl. per cent. 

1.20 
Ifl .7 1 
77 .:It 
.1.71 

loo.on 
OilS 

!<I,H I 

11),91 
71L26 
·I .SO 

IOU.OU 
o.lm 

I1 .G:.o 



A sample o( Arkamn~ ~emi-n nthracitc ~old for !lOllwi;tic l!~C lU 

Ans!in nt $ 10 H ton hnd the follow ing' eOlll po~i{ion: 

-- - ._.- ... _---- - ----
~!o;.turo ._ .. . ... .. .. ... .. . 
Volat ile co, ,,tHlslihic matt ~ r 
Fixe,1 tnrhon . 
,\ <h ... ...... . . .. ..... . 

!;"lphur . .. _ ... •....•. ..•. ..• .... 
Bril'.h l hcrlll "! " nille . per 1'''U 'I<i. 

"," ,c~·,1. 
I'~' cent. 

1 . 1·' 
II .M 
n.22 
H . II! 

100.00 
2 . 1r. 

12 ,G:l-1 

I -D ,y, 
I pcr cent . 

I I.\i7 
74 .00 
1-1 .27 

lOO.Ofl 
2. 111 

12,770 

A f'<llllpll! of , \ l"kH 1H';I ~ .scmi-ll uthl":lcltl! Inkell in .\ mtill, .\II~ Il ~t 

'W, ] !)l;:l, "bowed tile following tomposition: 

------------
Moi.lure . .... .. . .. ... .. . . 
Vo l:o t ilc coml.ms l ilolc maU,·,. 
Fixed cHr""", . . ... .. ... . 
A., h . 

Sulphur.... . . ... . . .• . . . .. . . . . 
firit ish the'''I,,1 un il " I'"r 1'0",, <1 . 

NOl'~.-As liO 1'1' 1" cent or th is coal plls~cd (I. 
might he cl(lssed (IS slack . 

A. rcc'<l, 
per cen t. 

1.26 
111 • .'>"1 
6:1 .20 
17.110 

IIN) .OO 

' " 12,:190 

~-i1l('h 

D r )" . 
per ~~ nt. 

id -i!: 

j 
&l . W 
17 .2 1 

100 .00 
I. lIO 

12,,,.111 

":(,l'eCll, ;t 

WI' ]un"c l'('c('i \'('11 [mill ti le 1\fe .\I('~h'r Fuel Co., McA lester, 
Okhlhotll a, ~I ~ Ilmplc of A t'kan sas send-a nlhracitc l1l arked " !:t'rnice 

Shirk." The (,{)Illpo~i(ion or thi<; slImpl!! 'I"IIS H~ roJlo\l"~ : 

- -----
M oi .. t"'e .. . ... ... ....... . . . 
Vol ~tile ", ,", b .. , li blc ""'ltcr . 
F ix"d r.llrIJon . . 
A~b. 

Snlphur . . . . . . . .... .... . ... . 
Bri t; ." tI"",,,,,' ""; .... p~r p<lun<l. 

Colorad" (Jo(ll.~ . 

",~ ,,'C·d. 
pcr c~n l. 

1 .. 10 
U. I;Q 
7U .49 
\ ,1.61 

\(~ l. OO 
2.'2~, 

12 .IH!1 

Two snmplri: of. ColOl'flIl0 cO:l1 irom T rin if1:-111 were obtll lllcll from 
~hc ComllmCl".~ pu"] and J c(' Co., AlIsHn. T he cOlll]lMi li f) 1l of t hese 

s[lmpics \\":1 $ a~ follows : 
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Moisture ............... . . . 
Volatile coml>uttible moUer. 
F ixed e"roon 
A <II.. . ... . ... . . . ... . 

Sull, hur., ....... , ...•..... . ..... . 
I:Irilisb l her m"l "nib, per llOund .••.. , ••.••...•. 

,. 
As r~c'd. 
per cent. 

.~.sn 
37 .1 11 
:12.711 

:',1)\ 

l UO.()O 
0 . 1:11:1 

13 .271 

u. 
A s re<;'d , 
per cent. 

3.S0 
34 .0 
41),83 
11 .9~ 

WII.OO 
0.'" 

II ,99:. 

'I' ll!' Coloradu coal~ as lll;eu. uy the ruilrouds ill 'l'{'xns carry about 
:3 pe r cent of moislure, from 30 to ;1,') pel" cent vohltii{) combustible 
malter, from 50 to 55 per cent ot fixed carhon, and f rom 8 lo 12 
per cenl of !lsh. 

f/(il!Oi.~ Coals . 

. -\ lHtlc Illinois coal comes into Texas and we IUl\"c l'f'ceivcd 
!-rom Jung & Sons Co., New Orleall):, n sample of Blue Hiuge CQul, 
S!'.linc county, which had the Callowing composition: 

M oi.ture ................. .. ......... ••• 
Vol ~t ilc cumlJ u.liblc mllt ter. 
Fi.cu curbu". 
Ash. 

Su lphur ....•........... .. ...... 
Orlt i.h thermal "n; ts, I,er po"nu. 

JI c"/ltud~y Coals, 

:::::: 

A. r<£d, D ry, 
Il<:r cent. per cenL 

'.60 
31.1111 
:;$.1:l 

7.10 

lOO. t~) 
2.2:1 

1" .1 50 

100.00 
2.211 

13.$01 

Some Ken tucky coal is mnrketed in Texas, hilt \l"e nrc unable 
(0 givc :l.lI)' anolyscs. 

~"\'eu, Mexic.o Coals. 

New Mexico coals are sold "in El P aso and olller cities and 
to\\·m; or \I"('st· and northwest 'fcxm;. We givc three ann]Yf;cs of 
the~o con]~ from sr..mplcs takcn in EI P aso in Scptcml)('r, 1913. 
'fhc~c aTC as follows, 3S received : 



Thc Fllds Uflccl ill l'r..r(l.~ II 

I. 2. :1. 
I'cr ccnt. Ptrccnl. P~rcenl. 

Moi.llIr" ............• .. ...... 
\,(>[,,1 ile .:ornhusl'ble mullcr •... 
Fi~~<l "admu. 
Ash . 

Sulphur. .. . . .. . . . . . . ... . . .• .. . ........ • 
Drilish thermal unils, pcr JOouno.!. 

4. .:I~, 
:1.1:, 

7!l .70 
12 .50 

HlU.UIJ 
(IX! 

11..5U' 

l .rJlJ 
:W .% 
1t1 . fd 
1:; .00 

100.0(1 
I).(;g 

11..4.611 

1. 12 
:I5 A K 
: ,(1 .20 
13.20 

IW.OO 
o . (~K 

I"l.M6 

1. AnUmleite from Cerrillos COlli Co., Albuquerque. 1Ilines at 

~LHlrill. Sells in EI PIISO for $6.150 a lon. 
'!. ) ~ihlll1illol!,j coal hom Hnton, SWMtika l'uel Co., lblon. 

,,('II!' in 1<;1 l'a!iO fit $3.50 1\ ton, wholcsf1h~. 

3. Dawson coal , selis in EI Paso fit $3.50 II ton, wholesillp. 
\Ve have received from S. O. Awlll"ey 8.: Co., El 1'1150, \UHler 

dnte of SI~ptemLe l' 1B, <1 lettcr in which they state tha.t the fixed 
em'hon ill Cenil10s coni is aho\lt Hfi pCI' cent, find lhe ul'h aho11t 
6 pel' cent. They lu!re killdly ~en t us Ull una lysis of Il Hlm!!l\! 
rcp l"l 'sentillg n e!lrlonll 11'hieh was shipped to :Mcxieo City. 'l'h is 

Ilnll l ~'~is is IlS follows : 

------------------------------------------------ -"-"-"-"-'.- . 
Moist"re. . . . ... . . ... . . .. . . .. • .. ,.. . ..• . •••.. 
V"I~li!c cnn,bus ti l,le ,,,~Uu ....... . . 
F;~e<l carbo".. . ... , •... 

. Ash . .•. , •.. , .... , . ................................... . 
Sulphur. . .. . .... . .....•... . .•. .. • . 

2.112 
,1.:\,) 

8.-• . 0'.) 
(1M 
U ,'1'J 

' I'he)" also inform 115 thnt 'Ihe hit11miJlOU S conI froln the R I\'on 
Jisll'ict eill"l"ics moisture rrolll O.Rii to 1.70 I'{'\' cent; yolalile com
bmtil)le maLter from 3(j to 11 per cent; fix(!d ca.rbon rrolll !il to 
ii:~ IW!" c(!]II; fHld ash f\'Om (j to lQ pCI' cent. 

OJ.·/I!/wl!ln (follis. 

A gl'(!at dcal of ('-(,111 fr'lm Okl ahoma is hr,mg:ht into ":"xn~, for 
rnilroiHl, lml nsirial, aml domestic pnrposc\l.; hil t no stalisli('s 011 the 
Fnhjrrt arc ntHI" rwnilnl)Je. 'We hnl'c recrir('ll from n nnmbrr o[ 
.1 per~!ing eOlllpnnic!; ~lImples 01' thc coni .~'Iil)pcil to 't'CXIIS, lind 
wc ll\'\'cwith pre~ent the n.nn.lyl'cl: whieh hare hcen lIlil.lc a ll t he 

fllme, IlS reech'ed: 



,\slo . 
• per~e"t ' " ,tlur. , .~,L()". I,...,r cc" t. 

!,c r ' ~ "t perce" l 

S"I"IIl" ·. 
I'e, cen l. 

1.1 . 1. " ., 
I"'r 

J""' ''oI. A'~ 'I:S," i\ 1"':"'-C'l"'-Q~:j~~~!:if:I: F'SP~ 
- - - -- -- -_._- - ------ ----- - - - - - _. ----

I , :I GO :12 -.. ~ ~!t 77 ·1 .0:, O .SU 1:1.:.!()Co 
~ I SO .17:.!11 ,I lj l 'i. :\I; l . tH 11.1 ~J:, 

l . ttlJ :C;.~I .jli ".~ ;; ., .~ I ';1i I:J. /Hi 
:. : . ~ . 1iU ~~.lj(; ,a . 11 <i. 1U I .ttl; 1:I.i ~ 1 
a. :!.t~1 :m.n flfl .:\(1 l. :j~ (1 . 1;7 l:l. ~,HI; 
Ii. " :.!l :SS.!II/ :,2 . 11 1I .:1:.! :'! . 1I 1 I:I. ·IOJ 
I . tt . w J7 . ~1 "!t .m :.1 . , 11 1.:\7 1:1.1171 
II. .\.(;\; :!i .I)·1 :,\ l ..!<1 01. . :\0 U.H!. 1:1 .11! 1 ,. 

w . 

" I :! . . .... 
t:I . __ .. 
1<1. 

17 ... 
IH • . 
l () . ., 
:ll. . 
2'2 . 
2:1 .. 
21. 
2., 

r, . ~") :l2 .I\O ,,\, .11; 2 .111 1.:11 12.n,; 
2 . !K l :17.iJO <l1i . r,t! lU .7U ;L~ 12.i1r~ 
2 .X(I J7.:H ·W . 21; IU .U" _1.12 12.31'2 
1 .21t -to.\~1 ' ,I .UU 7.2" 2 . 7~ 1:1.W,J:J 
I .:.!I' :n.~'>\J 5!J .l~1 13 . 12 I . W 1:I.n7 
(;. ·10 :l2 . W ,i!I .:.!!1 2 .2 1 1.2~ I:.!,!III:I 
1.1\0 ~l.t;II ::;5.:17 -I .H.; :1.,\1 1'2.:>137 

:.! . UO :l2.:H UU .!).s ,1.'111 " .II:S 1:1 , :,11(; 
lL1)1l :11.132 :,g .!IO :JAil 1 . 17 1:I.lJ:1\I 

; : : :~ fLt:j gLl~ ;\ :~~ V'2~; g:~i:~ 
;I./;l) 3JA7 :;7 .11" :' . (ill 1 :;;;.- 12.%7 

:l:~~: ~l~:~~ ;;~ : ~I\ ~:t; :U~ g:~1~ 
:;.211 .~IAI ;,2. 71 7.till :1.l~J JI,!lIj.1I 
I.I\(J :11 .::; 1 _1:1.lm I/L/'>II 2,:1 /0,113 1 

:1 .'2!! :'1(1 .1011 :;:1 .;\7 7.7_1 :1. '[:1 1:.!,(iO;1 
:1 . 2U :11.1 7 li2.21 J.:I~ !I.lil 1;1 . llllf, 
:1.7(1 :\0 .7(1 f~'.()1 I_I.H:\ :.!.2'l 11.0'27 
;\'Ull 27 .1 1 -16 .;2 22.:a 2.l~ ' 10.-1'111 
J.2t; 42.12 n .;;;; 7.1)7 ;1.:.!tI No, d e , ',! 

Avcr"He .. -- -:S.i ij- - :1:"; . 17' - '~-r!l . \J1I l~~~;;; - -_-I.!JX~ -_-i2.50~ 

l. ],'rQUI tlt e j'eeeil"Cfs uC l ite BolclJ-J)ilrll;!l l ('0;11 Cn. , hleAJe~-
It'r ; l\1;1.\' ~O, 1!W3, 

:!. Tlegll;IIl-MI'CotilidI w illes, \y ilhul'ltln ; ,1 11 1.1' l H, l!ll ~ . 

~). Doll' ell!"!! ( '0., .'\ (laJll!;OJl; "?Ir'l.\" ::0, l !Il:;. 
4, 11011' ( '011 1 Co., SUI-aunah : .Tu!H~ Hi, 191 .'1. 
ii . Doll' eMI ('0 .. P oealtodml; ~ r.~\" :10, ]!)I:·l. 
{:. Tbilt'y-Ol,) Coul Co., H aill'p·il!.: .: ,l uI.\' I!J , WI:l .: N". I m ill{'. 
' . 1[ailey- Oln COll I Co., Ha.i lc,.\"\"ill ,, ; .Tuly HJ. un;:: Nil. 2 IlIill( ~ . 

S. H !lile.r-Olll COrl1 Co" H ilill'.l'\"iIll' : .Tilly In, IUT :: ; N,). Ii lllil1('. 

!l. H enl"ydl il ('on 1 11 111 ! ?l l ining ('0., Henry(':!:!; .11111(' 2~, 

WI;). 

10. ?lfe . \ ll'~jl'r- E"wa l ·d" ('0. , P ittshurg; .TlI ly 18, l !U:l ; mine
rill] frOlll 1\Tn. 1 m inc . 

.11. j\k\ l (,~t(!t- ' I~(hn]-'"ll s ()o., l )jtt"IHl I",!r ; .Tu ly l S, lfJJ:l ; mlnc

r Uli rrom No. ? minI'. 
12. \1 (·_\I ('~h · I'-E,h\"nl",l~ C., .. Pi tt ~ hll t"g- : ,1111\' 1R. 1!)1:1; InL~ru:d 

11111' , 

1.1 . Mr. \II'.5tf'1' Flle\ Co., i\fc .·\ le~h't'; AIIgmt 111, 1!lT :J; Blick 
No. G. 



.J;1 

Il. .Mc.\ lr~trr Fuel Co., UcAlcstcl' j J une 28, 1!H3; Plens<lllt 
Vnlky Coal Co. Coalton, No. 1 mine. 

15. !l rc:\te.~ te l· Fuel Co., "McAlester; J une 28, 1D13; ]>lcnsflTIt 
Villtey COllI Co. Oon lton, No.2 mine. 

lG. :UeAlc~te!" Fuel Co., McAlestcr; June 26, 1!)l3; Orcat WCllt
el" n Coal nn(1 Coke Co., Wilhudoll , ;\fi ne No.3 . 

17. OklallOlIla COil] Co., DC\\'(lr, May 30, 1913. 
18. O~agc Coni &. Milling Co., }'IcAlcsterj Jlme 25, 1913; No·. 

5 minc, MeAle.~tel· n~il1. 

19. S()ulhct"Il Fllel Co., 'feA lc8tcr, JUIiC 21; I3relrCI·-;\[('.\k~-

h·]" Ilnll1c~j ic lump. 
'!O. ROllt 11('1"11 F uel Co., .?lfrAlestcl", .Jnnc 21 : )~ rCI\-cl"-1. [('A les-

h'(' ('\U;;;tllllt. 

·n. Houl hern F!IC'J Co., "fI [ (~Ale~tcr, ,Jnnc 21; B l"Clrcl'-~ (eAles-

tel' ~h\l·k. 

y' .~ . Soulhcru FlIt:!1 Co,. MeAlesteT, ,r ulle 21; { 'allc.}" Creek 
dOtllestic lump, CoaJg1\tc. 

'J" ·_d. ~OItl' hcrn Fuel Co., .MeAlcllter, JUlle 21 ; (!fl ltCY Crcck 
Chcstlilit. 

'!.1.. Southcrn Fnet Co., McAlester, June 21 ; Cnne), Creek 
f.lat·k. 

·!;"i. South('rn l"llcl Co., ?IIeAlcster, ,Tunc .~ .l ; Olliltllbc t·'s llim p 
(co;!!. 

-!(j. ::':olllJtern 1'n('1 Cu., U e.t\lcsiel", .Tunc 2] ; IIflt"t~llOl'Ile Inmp 
coal. 

:!7. :-ionthcrn FUI·I Co., DIll!n)', Seplemucl' 'I, to tl; 8e l"Ccncn 
pf':I from Brc\\"er Coal & " lining Co. 

'~S. Southern 'Fuel Co., n:lllll~J Texas, Sppicmber II, ]911; 
s-lad,; from Brcwcr COlli & Mining Co. 

:~!) . Ronthem Fuel Co., ] )allns, T exfls, St'ptClllUc t· 1!1, Inl; 
:\TiulI'fI.\" Mc .\I e..~lc r ('ual. 

We havc nho ('x:\mine(l a samplc of so-culled McAlester slack, 
snlllplc,l nt Allslin, Tcxa~, April 21, 1!)11. The analysis \\"a" ns 
follows : 
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- ~-- - ---~--~- _. 

Moi . lure •.....•. ... ...........•... . ..•....•. • • ••....•.. 
Vulatile cQmloustihlc matter ..... . 
Fixcd corboll. 
Asb. . ....... ... .. . 

Sulphur ........•..•... .. .•. .. 
8ritish Ih~rmal unils. per pound. 

As I1)c\l, 

:1.70 
27,0'} 
4.1.1)3 
2<\.28 

10Il.11C1 
2.97 

1O.:lI,r. 

The fullowing analyses represent snmplcs vi Oklahoma lump 
('olll suiJmittcd to us for analysis : 

~-

30. 3 1. 32. 
Perccnt. Per cent. Pcr c,,"I . 

Moisture .. . , ... , ... .... .. . 2.00 1.12 .. 00 
Volatile comhu, tibl e matter .. . 35.78 37.12 37.UO 
Fixe;.! carllon . ..•.•. 58.33 508 .6l 57.70 
A.h .. .. 3.8!l 3.0:; '1.30 

100.00 IOO.I)() l OU ,()O 
Sull . hur ......................... . 
Brit ish thumal units, pu pound •.•. 

0.49 0.&) 0.78 
13,725 14,U!)!) H .7&! 

30. Ruck Mc.11cster lump. 
31. KrelJs McAlester lump. 
32. O~ng(' McAlester lump. 
But coal that is termed "Oklahoma domestic lump/' may depart 

very widely from thc above composition, as the following analysis 
of a sample takcn from a private resilience in Austin, Mllrch 1(1, 
H113, will show: T his coal was bought for Okla homa domestic 
lump und t llc price \\'IIS $8.,)0 a ton. T he analysis wa~ IlS (ollows, 
liS received: 

Moi.lure ...... " , .. "... ... . •• •• ........•.. •... 
VolaliLe ~" mlousL i loLe maLtcr ............ • .. 
}-'ixcd carloon., 
A.h . . ........ , •. , 

Sulphur ...... ... ... ,', ... , •.. 
Urili.1! I h"rtu~l units, pcr pound 

I'e. (CIII. 

1.81 
31.00 
46. : • .'1) 
17.:.m 

ILXI.no 
O.!JI 

11,1145 

']'Ilis coal contained 20 PPl' cent of Itluteriai that passed 11. ~-inch 
>'Cfecn. 

During thi! wason of 1912-Hl .1 3, bebrecn llle tlates NO\'"mhcr 
20, Ifl12, and April 2, 191J, we made 41 analYtics of SfUlIrlcs or 
wllsilc(l 1\IcAl{!sieL' Chcstnut coal dclivered at tllc Unil"cl'sity POlI'er-
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hO\l~c, Anslin, Tc'\as. 
S,HH] fOils of coal [111(1 

follows : 

~I'h(l analyses rep!"esent more than a thou
the 8rerage composition of this coal WIlS flS 

MnisluN! .. . .. . . . . . ............ . ......... . 
V<l\alilf. cnmhu~ til.olc matter ..... . ••...•....... ..•.. 
Fixctic3rbon •.. .. • . , .. ,',.," , .•..•.. • • •. .••... •...•. . • • • . 
Ash. .... .. . • .. . . .. . • ... •. . . .. .. ... . .•..•••.... 

Sulpt", r . . 
UriIL.!, ther m,,1 uni t •• I'er pnnnd . 

M rec'd, 
per een t . 

1.86 
M.M 
;'6.36 ,. '" 

100.00 
1 JY.! 

1.1. 5:',6 

"It i~ lo he Hotcr1 with n'~Jlec:t to these nnai.rs('s that the moist ure 
in tl1(! COlli as rcccil'Cll ill prohably consillem hl .v higllCT th an the 
!"cimlts ahon.: gil"(.'l l, f0 1" thc snmples werc not. deli vered promptly 
to th0. iahoJ"ntory 111111 lost a :;oou dcnJ o[ water betwecn the time 
of mmpling :111(1 thc time of deli"ery to the laboratory. ]11 these 
;lIlnly.~c,; t he followi ng va rilltiollS we!"e noted : 

I1'as71cd McArr.ster Ohestnut. 

r. IO;~ I" re .... .. ..... . ... . .. . 
Vulatile tomim"ti l.ole ,nottor . . 
r:- ;~ r.d corhorl ......... ... ... . . ... .......••. , • •• .. 
Ash . . .•.•. . . .. ..... . 
Sulphur ....... .. ..... ..... ... . 
iJril i.h lhcrmal "ni b , pcr pound. 

r:-.... m. T <l. 
Per cen l . ['~r tent. 

21 .5G 
4G .0-1 
'.00 
0.2(1 

11 .705 

..., 
1~, .\.I6 
M.:.1.4 
lG .W 
2A8 

1 ~, . 305 

It is al~o to he uole,' tlHl l t he sa mple currying I G.20 pCI' cent 
of ush II"11S, in nil pro!lflbilily, not lI"ashed lHcAI('ster C'lll!~bH~L 

.Tll l:'t Idla l: this con i IWIS \I'e nre lJnablc to sa)" bu t we do Jlot be
Jiel'e i'hat it wflS Il'Hshccl cheslll11t . 

'I'hc rolll1l1" ing :J na lys()); of Oklnho11la coal were made in our· 
lahor:! !""r.\" ror tlle S"~te .P llrclJ!1~ i tJA" Agent, Aust in, hy J. F:. ShJ\l
kl'll, 1I!;~ i l:'tant dwmist: 

Jlc~lll'.~lcr Lump 

Samplc,; f rom ~ta lc I ,llnn t ic Asylu1I1, Austin, Tcxas, NorCIl1t.cr 
jO, H) !'! to ,\pril 7, 1~1~. "\remge of 7 nllalysc<i, tl<i rcc:ch'CU nt 
Inhcrntory : 
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Moi~I"TI," . . .. .. •... , .... . ... . 
Volll lil .. <:o mLu. Iil>lc malh, • ... . 
Fixe.] carloon. 
A~h ....... ........ .. . 

Sulphur ..... _ ......... ... . . . 
nr;li .h lhcrnwl units. l, er puund, 

I 
::::1 

Puc~n t. 

llMl .OO 
l."~ 

1:1,0-12 

Snmplc~ frorl l Deaf, Ulllnl) ilild Blind Institute for Colorcd 
Youth, l \l1 s tin, .1 nlllmry 30 to April 18, ]913 .. "\"ern~l ~ or 11 f111illy
SC~. liS rccd\'I't! nt Jaooratury. 

__________ I Per o;c n t. 

IIlu;,lur<' . , .. .. , . .. , .. ............... ••• .......... . ··1-,,:;:; 
Vu):> Uh, ",,,"b,,.1;1",, ",,,u er .... . ... •. 
Fixed "",)0"" ... .... .. . 
Ash . 

Su ll,]",r ... . . . .. .... .... , •.•... 
Brit i," 11",rm.1 "n il •• vcr 1'0110<1. 

:U. lU 
,,2.37 
lU .Gg 

lOO .I)(J 
1.97 

12.:'\14 

Snmph!S Crom COllrcdcrutc H ome, AlI~tjll, .Jill1llH l'.l' ] ~/ 1,0 .Murch 
2·!,} l[)l;l. Avcrage or threc ana lyses, 9;; reccivCl\ ;\t Inhowlory. 

1110;"1 " .. , ..... , •...•... , .. 
Volulilc ~"",l>u.l;hh, n", llcr. 
Fhcu c; •• b"" ... .. .. . . 
A .h... . ... .... . . 

Sulphur . ... . , •... , ....•...• , 
IJr il i.h Iherm ~1 un;I • . per I'uuml 

Pcr cent. 

:L97 
3: •. 73 
r..3. 14 
7.16 

100 .00 
1 .94 

J:l.r..112 

T ilt' :wcrngc Ot two S;llllp]CS of t.IeAl c~h'r Minc HI1I1, from the 
Norlh 'l'ex'H lIo~pitnl for the 11l"llIlC, 1£1'1"1"('1 1, January 3 and 
l"eunmry ii, lU.t3, ;,!"\·c as n~cci\'(!d at lauoratory : 

Mni,lure ... . . .. , .... ... , , 
Vola tile eo ,,,busl ible malic •. 
l';xcu cn.boll 
Ash ........ . 

SlIl r>h"r .... . .. . ....... . ... , .. 
Bri ti sh thernwl u~il '. ),e r pound 

"."., . 

Pcr ccn t. 

3.25 
30 .00 
$:.! ,to 
1·1."" 

H)(I .OO 
1..11 

Ll . ~86 
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'l'he average ol ronl" samples of McAlester Minc Run from tIle 
Southwestern ]n.sanc Asylum, Sun Antonio, J anua ry 7 to April 13, 
1913, as receivcd nt the laboratory, was as follows: 

Moisture .. • ..... ... .... 
Vobtilc combustib le mnller 

-----

Fixed carbon.. . .......... . ....••...... . ........... • . 
A. h . .... ......• .... .... •• •.. 

Sulphur •........... . ....•.... 
Briti. h lhcrll>al units. per I)<lulld 

Pu cent. 

2.96 
34.10 
40.04 
13 .60 

100.00 
I.GI 

11, :>07 

'l'hc average or fourteen samples of Dewar coal, OklallOma, ex
amined fo r the Sbte Pllrchllsing Agent dllTing H112-1913, gave 
lhc following, as l"cecil"C(l at Ihe ll\bora to ry : 

M oiolurc. . . . • . . .. ..... .. . .. ......•.. . . ... .. •. 
Volol ilc rombuslil.>lc m~ttcr. 
I"i~cd c~rl.>oll. . ........ . . . 
Asb. 

Sulph"r . .... ... .. . . ..•....... 
Brili~h thermal UUilli . I)Cr IlOund. 

Per cenl. 

10U.00 
1.9:". 

11.600 
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CHAPTER IV. 

nuy DISTI1.L.\'l'I()\ OF TI·::\,\:-: ('O.\L~. 

\\,,, J'ilVC in\"e~lig:lil('d i l l\~ enal;; ndncd in 'J'<~~n~ wi!1! rdcr'cm:c 
tu H'Pil' ;!i'ii-Pl'odudll)! :\\11\ coking f)uH1iIi c~ . llilt alai! fllr liIe pur
po.-I' or :<n,rillg the lil~t wunl on tile Slll,jc(·t, hu t tn nSCt'rtn in wl,dr,er 
any (lr UIl '1ll wns s llil :~bJc ror g:u'- llIaking. 

'J.'1!C!I'C is 11(11. llllU'h coni 11 ."C<1 ill Texas .for g;:l":- lllnkill.~, 1I1e' lobll 
,1111011111 hdll~ Jef;~ Ih:l ll :W,OOO lOlls;] yraJ'. NOlw of ll!i~ rll :! l, Ito\\"
<!yer, i .~ ' l'I'X:If; 1:0:11 . OiJnlirlllln :11111 A];d,UIIlH snpp l.\"itl;..( 11,(, Ih'm:lIl1l. 
OF ill,' \1\"1' l! . .;lnlll i~hmcnl~ 11':lt 1I;:t'!1 'J'cxns ('0<11 iJi pro,llltl' J .~, one 
JI ;j .~ clos(.'ll it . .; ]l1'Odll C('" plnlll lln d the olh(,l" i~ now lt~illg oi l-fi red 

k il ll'" 
H.r .fill' the greater allhHll1 t of city gil~ H;;cJ in '1'exHS is !Hade 

by the Loll',: ~y.~ t mJl (water gas) , IIr by a eU!Ilhinnlioli uf wnll'!!'
gas (\lid oil-gas. 

'fIle inqui.ry lhnt wn~ set on IooL aill nut llwoh'c illmninuting 

gas at ;lll, hut \rUB restrid[!ll to f.uel gn:>, 'l'hc el1n<l1e-1'0ll"cr of. 
the ga~ made from cadi coni \ra li Il e\cl"mined ill Ull .. \lI lericll n 
J~ IIHscn photometer, wi th sillglc or clo nhlc ~hlHd:1\"(1 CS\Bd1c~ (m il an 
Argn lld hlll"llC!r. lly nsc or a Wclsb,lch umnUe, cnnlll('-poII'('I's I"rom 

:10 10 "\() wcre oh:;c"l"vcd . 'rllc eqll iplllcnt or the expcrilt!l'nlnl gas 
plnnt eonsj:O\I!ol or II steel n:\ort holr1illg twu po\l!ld.~ or coni, lU'oh'lI 

to :_} ineh Ilw1 ,1ried: pipc-enll<l p' T\sers ror water, :IIllIIiOlliat'al l i ~ 

(jIHII" :lnd 11ll", ;Iwl ~nl\"lllliz{:( 1 inl1l hoxt'~ fnr holdillg: 1"1 1(' l'an~1ie 

lil111' Inr n\J"Ofl'iioll of l'arholli (; n,"i ,1. '1'he gill', ilne,. \l iH'~ il1 ~! 

j \ir(HI~\i a Wright. mer.cl·, lI"i1,.: r'I)llllnd, '(l into a cilpar·ioll" i a nk, 

1'{)nnh"'bil]illll'l~l Hllll \r;llel'-6cal "iL TIU! \ClII]J (,I' ull1l"c wit-hi ll t he 
rdort II',\S inken with all e!i.!cll"ie P)"l"O lIlctCl" (Chnh'lie,', i1t('l"ltlO~ 

couple) . ~'ltc wire!' were t'lI"l"i('(\ into l ilt I"r.\o rt lhrou;.1h it ~j]iC,l 

tub{', li.!::"htl.Y ]lfl ckp{1 wit h :1sllt!oto~. 'J' Il(' li ~ lllpC l"ilhlre oh~c l"I ('d Ira~ 

tllHl. or the J"1,tnrt illl lll(!dintely ilhore the eoal; Hot the I.l!lllpcrni. III"C 
or the ('0111 itscH; nll(] was kept :IS Ilcar GOOo }'. flS p().~siIJle. :t 'odcr 
:HId Ol·ib: kl\'c slloll"n' that UII' tClllpcl"ftilll"l' of IIIl eleerrir rll l"!l'ICe 
lIlll)' he froJli l G'{o to 2.\80 J!'. a ho\"{~ til:lt or !lIe lli;..:h{,~t \clIl]'!'rntlll'(' 

' nUT_ ?llilll'~, WH sltiUgtOll, Hull. I, l!llO, pro 2fl ·30. 
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reached by the coal, the difference being less as the temperature 
of the furnace rise~. 

From the containing holder the gas was piped to a Junkers 
Continuou!' Gas Calorimeter and to the photometer . . The heat 
units in the gas were also calculated from the analysis, both sets 
of figures bcing given. For calculating the heat units the follow
ing- lactors were used: illuminants, 1,700; carbon monoxide, 315; 
hydrogen, 264; methane, 853; for 60' F. initial temperature and 

• 328 0 ·F. final temperature. In many cases there wa.s a substantial 
agreement between the observed and the calculated heat units. 



l'ARLE V. 

Results of Distillatl:011 Tcsts on T c:j'(fS eMls. Analyses by S . H. Worfell . 
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m .... ·. 1 U~81 A ~!:lg ~ ; ' :i ~I~l ~ ~I ~ ~ m! 1}' I ~i~ ~~~ ~ng'l ~~ . gII12nll i'A~ l8 ~A, U~ ~ ~~ I ~ ~~ I :Ulg 
8U2 1 7,117 ;) 4 1 6 6 143 6, :~6:l 82 121 I 1;; 4 1 702 667 4752 39 18 1330 '2 O~ .. . . I .. .. . : . . 12 , ,170 
:31 1 1;, 112 .1014 5 5U 1),34 2 7:i .3ill 70 632 615 39 .60 49 5!lI IO 84. 3. 17 7000 5 .1 5 ' X II 2 70 1 2 , 2G~, 
391; . . 1 :..752' 3 8 1 7 .. -, 52. 11 :3:~ 51 3 I 3:301 1.2 598 606 4 1 95 50.08 7.97 ' 1.98 71.78 :; . :~:;' 10 7.-, 2 17 ,12,526 
G!lll . . 7,O~)811 0 ',' 11 2 ) 19 7,24 ·j 97 424 ::; 31 462 474 3740 47 .371 1523 2.00 6380 '1 467' II .1012 \)01 11, 269 

~c.ragc 1 6 ' 7~~l2 6 '8.3116 7132 6i~14tOi7.l596~40.59I44.50:14.3si2.306i02I448i H 1\(~~Ii1.189 
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:jgl 42.48! 11 871 42'11 
58.25 ,1.171 12 . 

46.91 ! 14.76

1 

3.41 65.42 
tt~1 

II . 
. (1) 37 .97 8.03 2.25 71 .04 10 . 
.25 48.();; 11 . 10 2.14 67 .:~8 1.8:l 1:1. 
.20 57 ,73 3.07 . 1.80 71 .71 5 .0R l:l. 
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Exphlllnfjnn of Table 1'. 

:! u~. BI'lkullp COlli UOItIl'IlIlY, NC'\'I' Il ~tl(', Young (·onnty. 
2 17. TI1"i ll;rcpnrt C(lnl l'ompan.,·, BI·jclgeport, Wise colluty. 
~!· ~ 8 . Cllllnd COll i COtllPllllY, Dal'win, Wc\'h ("QUllt.l". 
2lfJ . TnterwliiOlwl Goal )linp.~ ('0., Eaglc T'!I ~.o, Mavcrick 

count.,·. 
250. Intcrnntiouni ('nul ) l ill('s Co. "Spccinl." 
2,jt. Olmos Con\ ('n., Rug-It.> T'a~~, MIl H'rick COll11!Y. 

') .. H . Olmos ('0;11 Co., \1"f\.~I!('(1 11(!1l . 
cnfl. OII1lO~ ("0;11 ("0., \\"Il!l-llCcl egg. 
7t)0. Olmoo Coal ('0 .. \\,H~IICd TIllt . 

0.1.0. Hi o (;rlllh\c l'on ! Co., 1 ,ar(~lo, WebL cOl1nl ~· . 
. t ;J7. ~llllto }' Iining & Tk!\"cJopillg Co., \\'eatherford, Parker 

connly. 
753. S! C11·:,ri Crel'k Cnal Co., ,1Cl"lllyn, J llck ("ou ll ty . 
802. Snnto TOlllflS ('oal C'J .. Lnrcrio, WeblJ coun t}" . 
3 U. Strn wil ConI !lf ining Uo., Slrall"ll, )':1 10 r' in!'O COUll!Y . 
3VG. 'l'exH .~ S.: PIl(·ific ConI Co., 'l'hmhcl", l';rnlh cOlln t~'. 

\;!lS. Wi .~c Connty Coni Co., Bl'i c\gl'port, \\'i ~e rOllllly. 
\~oll'.- ~nlllhel·.;: ?i7 an,\ 7!):l rCIll"l'H:TIt COII I.~ thllt n)"c not 110W 

mined. 
fn ani!))" to compflre thc~e result" wilh tl10se rCflchctl in thc tl is

I.ill a ti on of wcll known COllis m~l in Tcxas fo r glls-nmki ng, lin 
Okinholllll coal was S!'lcded . 

MeAle.=I CI· pca COllI g-H\,C 6,130 cuhi c feet of gns pel" net tOIl, with 
Ule fol1oll"ing comro~if i on: 

Blum;nnnl •...... 
CorOOn mono~ i dc . 

~~~.tb~~~~ ........ . 
Ni tr"~"n (hy ,' ifT.) . 

Pe r cent. 

'''' '''' ~3.00 
4;,.00 
' .80 

'1'11(1 "pcciGc gl'l1l"ity Or tliC gn5 was OAOO, the oh;;cl"1"cd heat ing 
pow(']". Ill'\" r1lhi(' rnot. \\"a~ 'lOS. flllt! the rnll'l1lnir.d helltill .!! jl!lII"N 

\\'H~ noS() . T llc ('an(l lc-pol1"cr was 7.0. T he composit ion of thc CO,I \ 

rrolll \\'llil'lI !"h i~ g'.I ~ \I"1l ~ nllHle \\";I~ liS (0110'1";;: 
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Vo l~tilc comb ust ible matter . 
Fixed caroo ll • . 
A. h.. 

Sulphu r •.•...•...•...• ... .. . . 
Brit il h lhermal uni ts. per pound . 

---------I[ ;)C~~~; ' t.-
• .16 81 

. . . . . . . . . . r.s 1:1 L 
... ... ... . .• . • ,I 3:l 

.... . . . .. . I 
100 .00 

I A U 
13 ,O!J() 

T here was lefl in the retort '/5 pe r Cent of good coke. 
I n the opcraUons, us conu uctcd, it Will) not pns~ i lile 10 tlepr il'e 

the coals enti rely or lheir volati le eombustil)]c tliaticI ', :nlti the 
fl ltlOllll ts left ill the I'esilluc;; fro lll the retort "'H ied frol'll 1.91 per 
('Pont, m" in the CA~C of a Carhon iferous: c<lal frum Pa lo P int o 
C011llty .. No. 34 1, to 8.75 per cent, ns in the C:l!lC of n C rctnceo1l9 
cil~ l f rom J'fnYcrick coun t,v, N Q, 310. 

TnlJle VI gil'cs lhe results of the all nly~es of the SCl'c l'a l residues, 
t he pcrc:entuge yiehl [mIl t he dlll\'l\{:ler of the residuf', i. e ., whether 
it wns coke of Iui t, quali ty 01" not. 

'l'ABL"E VI. 

COll1po.~ ;ti()n (Illd t :/"u'ade1' of NesidulJ j;cft in l:do rt afte /" Dis
lilfing fli ~ ( ' oaTs nepre.~I"T1~ed in Ta"": F. 

l\""i<.l~c. 
Bri ti . h 
Iher",.l I 

No. un it s, Y id<.l , 
I·er pcr I 

1>O\l n~. I.::.t~ .. ____ _ 
ChM~c lcr. 
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------\-il-~- - _ .. =r - British !_-_-_---:-~RC~","'d,':., __ _ 
. eom_ Fixed' SUI- I therm"1 1 

No. I bus- C'I,- ' A!h. ph".. "nit • . I Yi"ld, 
; lib l" bon . pcr pcr C:h~r'lcl"' . 
'I mM· pOllnd. cent. 

ler. . , _ _ _ ___ _ ",---1-------- - -, r 
736 1 . .. .. . .. .. . 2.:>2 &:i . 16 12 .32 I.it; 12,~14 : 68 .8 I _CC~'CkO.Cf"O"C' __ 

~~~.~.~ 7.:.1 ~i.1.3R 2!l .0lI1·1 .17 1 11.2IM- I fiR.O LC"C'C"C"C'O'O"CkC",----

"" } ; , , 1"" , 742. . . . . . I .!ll ~~I~~~I-CCC"Ck.c"":c..-d,--

~~~I . ''' ' 12.'17 83AI~~ 12.0!l0!7~.O I Co\;cl/ood. 

'" } 1 ' ~.:.::.:~.-..:..:..:..:. ~~~~..!3.:~!:...:~:i_CDCId::..::"C"'C'C'Ck'C,_ 
A\"("rnl(" .. ~_'~~ ,,_~ . 3~ll!J.:l!J , 1.!l1 .. _'_I~~LIi.7~J __ _ 

A slndy .,r 'l'ables Y nll(l VI gircs ~01l1e r~ry iutcrc£ting 1"e,~nli;; : 

Fir,,!. The higllest yield or f!:l~ II"f1S not from fI <"Oal contlliniug 
the hll";;:c<:t amount. of roiutilc {'ombmtible mnliel'. T he \Iight';;t 

:;fIlS .Yield, 7,780 cl1h ic fed: pel' ton, I1"ns from fI coni from P nrker 
eoullty, eonln ining !1!)_:iO lwr ('rlli of th is mnHel', ,,-hcrC(ls n cOlli 
f rom \\'('\)l. ct}ltnty of ii l pCI' cenl. (Ihe ltighest perceutage nb."cned) 
gn\"{~ 7';120 cllhie fN.'t or gn5 pCI' tnn_ Ef1c-\l IX.'I' rent of \-olntile 
romlntsl ihle matter in fhe 011(' conI g;l\-C 1,97 cllbic fc('t of ,g:IlS nnd 
in UJ(1 othrl' ('011 1 l.~(j (·nllie f('(lt.. 

Second. The 101l"c,;t ~'ield of gn~, 5,152 eubie teet, JX!I" ton, wns 
not from n COll i cont aining the 10ll'est nmount of '-olstile cOltlbus
WJle mntler. T IJ i. IlHl"licIIl ll 1" (-onl, from Erath county, contnined 
4L!),i per ccnt of tlti~ mnticr, whCI"CIlS II. ('on I from Maver ick county 
or :';3.70 pcr CCllt (thc lowcst perccnfllge ohsen'ed) gare 6,926 
cubir feet of gas pcr ncl tOll. 

Third. ' L'he COlli gil'ing the h ighest hCllt vllitW in the gn~, riz., 
n·! n. t. It. pcr t l1Lic Cool, was from the Rio Gnmdc Coni Co., 
Wcl lU conn!.y, Il ntl thc {i"Inl gil"ing thc \owc;;t hent 1'111 lie in the gas, 
viz., · ~62 n. t. u. pe r c\lhie foot , WIlS iJ-om W"i~e cOllnty, tile yield 
of gfls being, respeC'iir('I.r, 6,GOO f\ll(i 7,05R cubic fC()t per net ton . 

. Fomtll. The C.uhoni rcl'Ol1l' {'otl l~ , No!'. 246, 247, 257, 753, Ml, 
39H tlntl (398, ('(Jlltlliu, 011 tile arcrng(', :10.05 pC I' cellt of \'()\;t\ilc 
eomlmstihlc mutter nlH\ yichl, on thc H\'CrAse, G,S!H cubic feet of 
gns per net ton, \\"ith 56G B. t. 1I. per cubic foot. 

The CretnceOll~ eonl ~, Nos_ 2 l8, 2-10, 250, 251, 744. Gf)!l, 700, 
:'3<11, and 802, contfiin, nn the nret'ng€', 41 .8 per cent of "olatile 



cOlll IHl ~l jlll t! lIIaHer Ilwl ykhl, on ti ll:! nH!t'ngc, 1;,~' 11 c: uhie [,',' t or 
gll,~ p CI' Il('t 1011, with 621 n. I. II. lK' r cnb ic funt, 

Fifth, or Ih(~ s:e H' 1l Ca rho tl i ft:ro ll~ ('oid,:; , ill·u ( :-' i !";mll (1 ';11, 
1'alo ]Jinlo (·'lIml.,", Hll,1 TCXil~ & Pfl("ilj" (·/l ill. Em il, ("lIlIi ,\·). ;.!.ll"t: 
n .!to'l!1 (·()b' : OIlC, from Parkcr (·ounty, g::lI"C [l. fnir r·ok(' . ::nd fou r 

;.IIOWi 'd no (·oki n;! ql1n1iti c~. Of the ~e\"(m C t'ct ;t {"(~O I1 .~ ("o;1i,~ C'x
ftlniu ('("1 for COki ll,!,! 'J lInl iti cH, thl'Ce gal·C n {ail' cHk(', one ,·okl),1 feebly 
nllll three ~ltI)lrC(l no cok ing qllnlitie~ , T he {IIl'C'(! CrchH:I.'OIlS coals 
g-irin,!!' il r;tlt" (·uke were fl'OIIl tlw \nllllf,l CO; 11 C"., nil'] flIt' Hio 
(;r;llHl c COld ( '0., WehlJ ('ollnty; and the I ntel'Jl iltionnl Coa l ":'.I illcs 
\'n., MaY,'riek cou llty. 

Sixth. 1'hl'('I' o( the coals cxami nc,1 wn"c a r;lidy g<}(\,l (':t nd le
powCr ga.;;. The=u Irel 'C a r.0<11 from the Cannel Coal Uotllpanr, 
Laredo dj,;h kl, \Yehh ('QUllt,I', "'it 11 IG c. p.;;1 CO:11 from Ihe Sa nto 
Tomas Conl CUHlp.lIlY, 1.1Il'euo tli ~ trict, with J.'A· t. p.; and a eO!ll 
from the I ntcl"lli.lliona[ Coul Mine" COllljlilUY, Engle 1'3;;S, Ma.\"erick 
county, \ritl! .L~.4 t". p, A coni from the Olmos Coni lompnny, 
Eagle Pns~ , gll\'C ]0.00 C, p. 

'rltese coals arc all C"CiilCCOW; allil gll\'e n fairly good cok<!, with 
ash rangi llg from 1. :1 \.0 18 pCI' cp,ul nnJ sulphur from 2 !o 2.25 
pel' cent . 

Seventh . The highest ltent ' ·;lltw. 1.'l,GO·I, cxpl"c~~ed ilS British 
thcrmnl I1nit.; (B. t. I\,) per pOl1nd, on llry hasi;;, \\" .l~ ou!:'en·ed 
ill n coni fl"Om the Cannel Coni Co., Laredo, Wehh county. Coal 
(rom lhe Illlel"lJutiOllai Con1 :Mincs Co., Eagle Pass, MUl"erick 
counly; (rom the 'L'exa~ & Pacific Coal Co., 'l'hurl.oer, Bratlt <'Ounty; 
[!'Om the S,lJIto 'l'omas Coal Co., I,n n.'(lo .: ltllU from the StmwlI COill 
~ f illing Co., Sirrllrn, Palo !lilli o >.:O llllty, aho conta ined more thnn 
l '! ,OOO B. t. \I . 

On the ;1\"(~rnl,.'"C, the Ci t rhO lli rcr()u .~ ('();II ~ ,:ollt<lin 11,<181 13. t. \I. 

pC' r pound; and the CrelneeOll s coab , 11,1!l3, on dry hnsis. 
Eighth. Oil the n"cragc, the ( :>lrh"uirerOIl" ('onl3 contnin 13,28 

rcr cent of fl!'h, and the Creinc('olls e(ln l~, 1.i.2'1 pel' cent. 
i\'inth. 1~J'01ll these imestiglltioll.~ it wOIII J nppcll J" that we have 

ill this Stale t.'Oll ls tllnt nrc well adllplcJ to the mHlllt!actU l"e of 
both illuminating and fuel gns ami that (rom SOlne of tl lem. n 
good metallurgical coke Cfi n ue lIluJc, :iuitahlc £0J' copper, l'ilver 
all{] ie:t!.1 . .;melting. It may not be poi;siblc to lllect thc severe re~ 
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quirClllcn ts for coke used in iron slIlclt ing, whe re the ,:;ptc ificntions 
as to strcng:tll, n~h amI su )pl1Ul' ilrc morc l' igirl. 

\ \'e lm rc not inrcstiglilcd Imy DC thc~(' (;Qflls witll referencc to 
thc yi<!ld <In ti ljlm lit), of the till' IlIHI ilIlllllonilll'1l1 liquor, As somc 
of them [lI'C higll in nitrogcn, i t is likely thut they wouhl yield 
a liquor ri t'h ~'llllug:h in (Il11 tllon ill compoUlHh to !'C'nd cr the mano
fae:ture of slllpllfltt\ of ammonia attrne:tirc. Rut this method of 
lltilizing b,\'-prodllrts Can he profitabl~' applied only in compara
ti l'ely large (,5tiliJli~lllncnt~, \ I.;: ing from 10,000 tom of coal a year 
to 20,000 Hnd 11]1\\,;11'(1 5. 

'The coal that ,\'iehlc{1 a HI camlle-pol\'e r gas contoined 3 per 
cent of lIitrogen anti yielJe(l 7,320 cuiJic feet of gas pCI' net ton. 
F rom a tou or such cOill it wou ld be ]lossihl<! to olklin at least 
25 pounds oi sulphntc of nmmonitl, worth 75 renls. ~\ gn5 plant 
lI!'i ng lO,fl09 tons,n year coul(1 protllll'e ~7,GOO \Yo l,tl1 of t lds ma
terial, and ~'32,OOO .000 cubi c feet o r gas of more t han GOO B. t. u. 
per cubic foot. In llcat un its th is ga,. 'l'Oul11 compnrc rery favorably 
w ith !lIe llntl1l'!ll :';118 nOI\' mr,l in T c.\I\.':. Il~ .11 ,w with the hes t. oil 
01' water gas. 
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CHAPTER v. 

GAS. 

'fhe ruel gas llsed in Texns may be classed tmder two general 

hending", nnmely : 

1. Manufactured 

0. City gus. 
b. P roducer gas. 

2. Natural. 

1. :Monufnclured Ga~: n. CitT gas: 

During the year 1!)]2, according to st atistics gathered by the 
United StUtt.'8 Gl'Ological Snrvcy, tllC total qua.n tity of fuel gas 
(c ity gas) 501,1 in 'fcxns was 787,8!J8,OOO cl1bic fect, of which 70,-
652,000 cubic feet, 01' about 9 per cent, was coal gas, 811(1 717,-
246,000 cnbic teet, or 91 per cent, Irere oil nnd water gas. 'fhe 
price per 1,000 c\lhic frot for the oil and waleI' gas was $1.21, and 
(or the eon l gns $1.42. 

T he f;latisti('s since In02 flfe incomplete, with respect to coal 
~as, as they 11"(!re uot obtllincd for the years 1906, 1909, 1910 and 
1911. For the oilIer seven ycars, inehlsive of 1912, the total quan
tity of l'on l gas sold ful' fuel was 7]3.101 ,000 euhic feet, of an 
average l'lIJUC of $ J.iHi per 1,000 cubic fcet. 'I'he following Table, 
No. VIA, g:i1'(~~ tl lC production and Ilis:tl'i bution or (oal gas rmd 
)J),-products from coal sincc 190?, with the cxception of thc }'CRN! 

just noled. 



Year. 

/' rnduciion (l1/d FJistt'ib1ttion of Coal Gas and B y-Products fn)m COld in TI'.ra.s- UJIJ.2·1nz.? 

.1rmn.rJl!d from, Statistics of the United States GI'o70,qical Survey. 

No. of 
es tab· 
lish

ments . 

i Gas sold for Fuel gas sold. 
I T otal I illuminants. ' 

Coal, ------ . quantitv . , 1--- -
I carbon· 'I ! Value 1 Value ' 1 gas pro: I I Value ' , Val ue 

ized , Yield, ' per ! Yield, , per . duced. :. Quantity: per ,. Quantity. 1 per Per cent 

Coke. Tar. Fuel gas. 

Total 
value 
of all 

gas sold. short 1 short I short I gallons. gal. 1m M . cuhlc .m M, cUblcl M . ;10 M . cublc l IVI . 1 of 
' tons. tons. t on . i 'I feet. : feel. cubie I feet. , cubic 'I t o tal. 
! I I i , Ccnts. I fceL , fee t. 

1902.......... 9 ; 1~ ,2~7 9 ,1 §2!S§.30 · 218,943i D.5 ' 142 ,41 5 7~ ,54? : SI. 8~ I 47, 9421$1. 44 ,--3-3-.6--:$ 214,479 
1 90;~....... .. . 1:1 . 1:>,6:>3 8 .705' :>.72; 154 , 629 1 8.6 139 ,40QI _ 7",? I :> I I.Z~ : 56 ,095 ; 1.31 , 40.2 205,949 
1\'04 ... . .. . ... !l : 16,51l0 ' 10, 114 ' 6.02 I 185,:'164 : 7.5 14D .97:> :. 60,::>12 I .lfi 78 ,677 1.34 1 52 .• 5 211,962 
1905.......... 10 1 19 . 1881 11, 981! 4 .5:; 1 236,341 ' 6.4 177,287' 60,402; 1.751 106 , 515 1.38 60. 1 253,;'66 
1!'07 .. ........ 7 . 28 ,282

1 
12 ,04~ : '1.~§ 225,3941 5. 6 251,233: 53,281 1 1.66 . 167,886, 1.33 66.8 3 12, 792 

1 !lOlL ...... .. . 8 I 30 ,-\61 8,73.i 4 .. );) 101,580 5 .7 284,6501 53 , 7 17 1. 83' 185,5341 1. 29 ! 65 . 2 239,251 
C912 ......... _ _ 4_1 9, 5811 2 .548 1~i 88,680 5.3 90,220

1 
,. 3, 697 , 1 ,30 i 70,652 ' 1.42 __ 7_8_. 3 __ , 105,038 

Total and i . • . , i I I I ' I' average ... . _. __ ·_·_1 _134,982i .. 63,34:> jS5 . 1O :1 ,210,931
1 

6 .911,235 ,181 : 386,671 $1.69 713,101 \51.36 i 56.7 $1,5-13,037 

; . 
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The toial utli<mut of emIl cfll'honi%c{l was 13J..!JS'2 t OilS, from 
wJdeh .h('l"(' II'cl'e jll'odnN'd G;) ,3,j,i lOlls of ("ob.' .. of ;HI UV('!'llg<' 

\"!1.111C of $5.10 n 1011; 1,210,DHl gallons of itll', of .111 a\"erngc nduc 
of G.9 ccn(.~ !I gall on ; ] ,:'>:)5,'81,000 mIllie leet of gas, of wll ich 
:.If!G,n'?J ,nOIl ('lIhic frf'l', or ·I:::.:J 1'('1' cent, weTe ~uld for i!111111imlt
ill~ purp"sc.\', at $1. Gf) per 1,000 cu\.oic fect, iln~l '713,101,000 cubic 
fee t, ,)1' ::;6.7 pCI' cCIlI, w!'rc wId fot' f uel purpl)~c:::J at $l.:W pCI' 
1,000 cubic Icct. 'rI le yield of gilS fo r all pUl'pOSC5 wns 9,HiU 
cnbic feel per 1011 of ('oal Hnd the total \'uluc of al l gas wId wa ~ 

$1,543,037. T Ile IllllximtlHl amou nt of coni carbonized (luring 
eny one ~'ellr \V IIS 30,4Hl tOil ";, in ] 908. During this year there 
we re I;olu. 185,53l.000 euhic feet for fuel purpu::ic::i. In 191 2, the 
amount or coa l cftrhonized WHS 9.681 {on~, nnd tllCI'C werc 80ld 
70,(-j {j~,()OO cubic kct for fuel. ~o attelliPt is lllft(\C ill this Stllte 
to utilize the RllltllOliiacal liqll or. Some of the tor is distilled lor 
roo fi ng ond pllving pUl'po;;~ ~, uu t. this industry is not extensive. 

All analysis of the tnr pro{\uccd by an e81ablislnnent using Mc
Al c!'!el' ni~tl'icl' 1I11t ('0111, from Oldnllomn, llIl!' hC'1'1I mnde ill 011 1' 
laboraIOl'Y' 

A nalysis of Coal Tar fTom Oklafl.()ma Coal. 

SJIC"i lie !;I.avily . . . 

Wllter .. . ..... .•.. . 
Fr<:e curbon ...... . 
A. h in r",e c",.[,on. 
Coke yield .. 
A.h in coke. 

The ,listillatioll g!lH' : 

Ammonia water .. . ... .... • •• 
Light o il ...... .••.. 
Intermediate oil •••.. 
H uvy oil ..... 
Anthn ccne oil 
P ilch ...... 
Los •.. ... 

TotaL .••. .. . ... .. .. • •.. 

1 .252 

Per cell i . 

• .00 
25 . 32 
0.40 

38.08 
0 .22 

P"r ( "nl. Speciroe 

4 . 10 
2.97 ,." 

11.81 
.'i.51 

611.39 

gravity. 

. ... '0:981 
0.990 
L090 

0.'" . ... .... .. · I~~·'-I":=::..: 

100.00 
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------ .--- --- - ---
~~W:.j ·doll·. F: ( ;'';';,''b~~iOi" i;:'" 
"1"0, ::1411 dCI/. P . (raw t.c1l7.01 II). 
To 383 dCB. 1'. (c~rll<Jl oil) .. 
Hcsiduc .. .... . . 
Loss ........ .. . 

Total. 

'I'he {listillntion or t111.~ illtel'II\€41intc oil ),(01\"(;: 

• 
To 2M dell. F. 
To 3'18 dCIi. 1'. 
To 383 dell. F. 
To 42K dell. F. . ......... , • . 
ne. id"a. 
Lo." ..... ...... ..... . 

'rhe tlisli11alion of tllC hea vy oil gal'e: 

To 383 dell. P. 
To: 42K dell. F. 
'1'0,518 d~g. F . 
Residue ..... . 
Loss ..•..•.•..•.. 

Pcr cenl . 

!l."l.1 
:J1 .80 
2.~7 

17.!l0 
37.90 
0.60 

100.00 

Per ccnl. 

iI.60 
0.51\ 

12.l r, 
!-'(";.OO 
211.10 

:'!.07 

100.00 

Per cen t. 

Talal. ..... ..... .• 100.00 

- ---_. ------'--- -

From 1,000 gflll()l1~ or thi~ til l" there ('oniU be rccoverc(l: 

Commercial benzine. lI~no"... . ..... . ...... . 
Salvenl ""I>lho, Ij"Uons ................•........ .. 
Heavy nal>lho, 11:1110... . •. .. . . . .. . . . . .. . .... . .•• 
Wood pre.orvilllj oi l~. induding Cl"<) oso[, . lIa~JOo.;': .... : .•... • . • . 
NaPthalenc

l 
pounds ..... ••...•.•... . .........•... 

l'ure 1,IIcno, I'Gund' .. . . .... .................... . . 
"1cdicin~1 cresol . pounds. . ......•. 
Tcchnicol cresol , pound. •...... . .....•...... 
Pilch, "'eltinll pomt 106 d08 1'. pound. . . ..•. ... 

, 
" ., 

'" 73~ 

" <\:1 

" 7,100 

During the last few months we have made a number of analyses 
of con i gfll! supplied to a Texas city of about 35,000 inhabitants. 
'fhi,: gflil is, for the m05lt part, coal gus, but a little oil nnd water 
gn~ i~ mixed in. The a"erngc composition of this gn5l was liS 

fol lows (23 analyF.cs): 
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Cnrbon ic 8ci<J .. 
lIluminant • . •.. 
Oxygen .•..•... 
Hydl"Oicn ... ... . 

Bulle/in of lite Ul1it;cJ'sity of Texfls 

Carbon mOlloxide ... ... .. . . 
Mcth~nc ........ .. . 
Nitrosen (by cliff.) 

T oUI. 

Pcr c~nt. 

5.:' ,.. 
0.' 

4!UI 
'J.6 

19.8 
11.0 

100.0 

During tlli!> IH~ rio<l the nl"Cl'nge cnntllc-p0\\'Cl" was 15 Iln(l t.he 
flvcrngc llriti"h thermol unit" pCI' (;lIhic feet WCl'e 546, by J unkers 
CnlOl'imctC'r. In this cit.v tile (jullntity oC fuel gus 80\11 in 1!H2 
WD!> abollt 68,000,000 cllbic feet, lit the following prices per 1,000 
cubic feet: 

Amount. 

$1 20 ". 000 

On t hl'Sr,. terms, the cost of 100,000 cul)ic fret WOl I1,1 be: 

.... _ ._ ------.------
Pint 10,000 cubic feet .. 
s...""ntl 10,000 cubic feel . .. 
Hcmaininu 80.000 cubic feel .. . . ... . . . . ••• . 

•. Total ..... ..... . . . ............ . ............. .. . 

Am"unl. 

$ 13 00 
>000 noo 

S95 00 

TJlis gives all average cost of U5 cenis per 1,000 C' llbic feet. 
The ltIaXimmll proiluctiOll of fuel glls in any olle establishment 
fluring 1912 \\"as :340,000,000 cubic feet, :md the scll illg price WIIS 
$1.00 pCI' ] ,000 cuhic feet. 

The! TJllifcd States Gcologic-1I1 Survey hag also collected siatis
tiC'f'; of the production find distr ibution of oil amI water gag, in 
r l '(>.,({l~, for the .years 1905, 1907, 1908, and 1912, No statistics 
I1 rc nntilahle prior to the year 1905, 'l'he following 'l'ablC'. No. 
VrH, hns hCf!ll prepared from tllC-'C $talisfic.s, and sets forth the 
nH1l1h('l' of establishment", the .riehl and vahle of tlHl tar, the total 
!']IHll lTity of gas produced, tlle distribution of the gas, whether 
~f11 (1 ror illuminating or fuel purposes, the quantity of fuel gas 

C'XIH'CSf,:C'(] liS pefC'cntngC' of the total, and the total "ohle ot all 
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gas sold. 'rhe returns in regard to the tar in 1908 are included 
with those from Florida, Louisiana and Mississippi and in 1912, 
with those f rom Alabama in addition. 

N01'K.-'l'hc gas coke made from Oklahoma coal at a plant in 
Texas contains volatile combustible matter 3.32, fixed carbon 
76.76, ash 16.52 and moisture 3.40. The sulphur was 1.28 and the 
B. t. u. per pound 11,322. 



TABLE 'lIB. 

Productioll ((nil Distrib?dion of Oil ((lid lrat(' I' Gas (l1hd B.'J-Products in T(,~'G8-1D05-lD12. 

Year. 

Arranged fl'ol/l ,C,'iatislics of the Cnited States Geological Surrey. 

Tar. 
Total sold. 

i I' Illuminating gas Fuel gas sold. ,. 

1--------- ; quantity -------- --- ------ i 
. of gas 1 I I No. of 

cstabl ish- . 
ments . . 

Yield 
in 

galions. 

Value . produced ' Quantity Value Quantity Value 
per I in M. I in:\1. per 1\1. , in M. of M . 

gallon. cubic feel. cub ic feel. cubic fecl. i cubic fee l. cubic feel. : 

Fuel 
gas. pcr 
cent of 

total. 

I 
, Total "value 
, of all 

gas sold . 

----------------- ------1-------------1 --------------
Cents. , I 

1905 . 7 23.900 , 5.0 i 231.992 93.511 , 51 .51 I' H16 .960 I $1 40 'I 

1907 .... 10 102.781 2.7 :'91.644 191. 529 1 1. 35 335.849 1.27 . 
1908 ........... .... 11 *5511.714 2.7 G71 .3ul) 286,206 1.27 306.458 1.27 
1912. .. ..... .. . I 16 t668.702 2.5 1 . 149.840 303.55!1 1 . 19 I 717 .246 1. 2 1 

- --- 1- ----- -------- ----I 
Totalandavcrngc. : .......... ....... .. . 1 . .. ... .... '2.734.836 874. 805 : $1.28 1.556.513 $1. 27 , 

' Includes also Florida, Louisiana and Mississippi. 
tIncludes also Alabama, Florida. Louisiana and Mississippi. 

61.2 
56.8 
45 .7 
62.'1 

56.9 

5418.754 
686,106 
754.732 

1.231,923 

$3,091,515 

o 
' -;" 

o ....... 
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A study oC thi:: table SllOWS thnt; 
1. 'l'Jlcrc wrre prodncc!\ .. dll1' ing the years menthmcu, 2,73'1.,-

836,000 cl1Lic iC'C1 o( oil (l nu lI'ulcl' gas, os ogainst 803,390,000 
cnllic feet oC ('Oal gas dl1l' illg 1 he ~nltle period. 'l' he pruJ uetion of 
oil (lilt! waler gas Wll ~ more titon three times as large as thol 01 

coal gas. 
2. 'rhe quantity of il ll1minating gas sold W85 874,80:;,000 cubic 

feet, ot an a.verage price ot $1.28, as against 171,O!l7,000 cubic 
f(!Ct of coal ga:: at an 8\'ernge price or $1,73 per 1,000 cubic feet. 

j. 'rIle quanlily of fuel gM sold lI'il5 1,556,313,000 cuhic feet, 
at 11 11 Ilvcn~e priC(' oC $1.27, ns ngninsl 500,587,000 cubi c rcct of 
('Oe\ giiS III on a.vcrnge pdee of $1.H . 

. 1. The fllc l gil>: cxpl'e~~e(l ns per('Cllt age oC the toto l I'onged 
from 45.7 to. 62.4, with a general a\'erage of 56.9, which is almost 
cxuetly the gcnNal IIverngc for Ihe fuel gn! mu(le from cool, ex
JlI'N'sc1l as percentage of the total. 

W{! IHlve mnclc n number of analyses of the oi l lind watcr gas 
l' lIppli.,l to II T c,\'os ci ty or nlxmt. 35,000 inhnbilnnb , the snme as 
lllcnt illtleO un!\er C'On] gns, onc\ hn\'e found the a\'ernge com lXl~it ion 
to ()(! ns follows: 
- - -_._---- - -.---.-.----~-

· ____________ ____________ I.:P'~'c~:o~'~. 
~i ir bt? llit odd . . . .. . . .. . . . . .. . ..• . . .. . . . . • . 2. 3 
o ' ''·''' nonh ....... .. , .... .. .. , la .1 
~~n . ... .... ..... . .. ..... ... . ,.. .. .. 0.9 

I-Iy r<>Atn. ......... ... .. ...... ... . ... ............ :16.3 
enrbo" monoxide . ..... . .......... ...... 28.0 
~I.elha n e .. b···· ·· · · · ... . , .. ...... . . .. ,. . . .... 6. 8 
, 'tro~n ( y diff, )... .. . .. ........ ... IS .e 

100.0 

'" 
T o t QI .. . ..... "' ...•...•...• . . ........ . 

D.i(i ~h thtrm~t un it~ . PC' cubic root ... _ •. . . • . 
- - ---- --

For compnring t he C'Olllrosition of oil nnd wnl er gos with tllot 
or ronl A'n~, nwde in thl' snmc ei t.\' nuu b.v the !<:lme cornpany, we 
slul e Ihe two logether; 

Cnrlonn;c "cid .. •. • . 
I num inn" I ~ . .. . , .. . 
()x)·~tn •....... . .. 
I l ydroll~n. .. . . . .. . ..• . ... . . 
CII. bon n'oll<>x ide . .•. . ••••••••••••. 
Melh:",~ .. ...... . 
Nilr<)lIr" (Ill' dirt.) . . .. . ... .. . ..••.•....• .. 

Total . " ....••.. , . . . • . .. . ... 
Urlti.h Ihumul ""ils. po:r f ill .... root . 

Co:.1 liDS. 01\ un<l 
Wili e r Rill. 

!'i .~ , .. 
O.!l 

M>.!I , .. 
19 . 11 
11 .0 

100.0 

'" 

,., 
10. 1 
0.' 
~:~ ••• 1:;.& 

100.0 
&7:'1 
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l1L the coal gas ( with a small admixtu re of oil and water gas) 
the cal'l)Qnic acirl was 2.1 lUI much ~s in the oil and water gas j 
the oxyg{,1l was the sa me; the hYlhogcll was 1.?6 as much, and the 
methane WClS 2,D as much . In the oi l and water gas, however, the 
i!luilli nall ts 11'01'(' I.3D (IS mue]l as in the coal ga$, and the carbOll 
monoxide was 3 times flS milch. TI le British the rmal units i n the 
two gases were praciicllll.l' lhe same. T hese analyses arc repre
sentative of thm;e mfHlc OVel' n period of three years. 

]n cacl l case the Bri tish thermaL units ~\' e l'e made in a Junkers 
Coutinuous Gas Calorimeter of the Ja!c~t design, and were not 
ca lculated from the ana lysis. Puticuiar attentioll is call1'd to 
this because of the variation in the British thermnl units obtained 
by t:nlculation, according to the fnctors used . TllUs, if wc tnke 
the following analysis, viz.: 

I!lurninanls .... . . . 
Hyd"'lIcl) .••.. . •....•. 
Carbon nlOnoxide .•... . .. . . 
Methane ..... .. .... . . ... . 

Per t~n l . 

,.. 
4:> .8 
'J.6 

19.8 

and cnlculate the hellt un its by the facto rs 1580 for i\lumilHlOt.s, 
324 fur hy(lrogen, 3.24 fo r carbon monoxiue nnd 1010 for methane 
(the fnctors used in i>()mc producer gas plants), we have n. t. u. 
45S, as against 546 by actual determination . If, for an initial 
tempernt.ure of {)O tlc;.(recs F. aml u {ina} tClIlpcraiUl'c of 3.28 dc
grees F., we tnke the factors 1700 (01' illumilHlllb, 2GJ tor hyd ro
gen, 315 for carhon monox ich', nml 853 for methane, II'e ha\'c R 
1. 11. 4'lC. Again, if wc take thc fncto rs .'WOO fo r illu min flTlbJ 326 
for hydroge n, 32--1: for carhon lIlono.ddC', and 1010 for lIIethallc, we 
lll'll'e B. t. tl. 528, as Ilgninsct MG iI)' cleien nillatioll. J n case the 
heat uDits l lllvc to be dctcl'llI iucd hy calculatiol1, when the s:llllplc 
of gas is not Sllfliciclit for the calorimcter, we 11~C the follow ing 

factors : 

l!l um;lI~nu ..• • . 
Hydrol:tln ........ . 
Carbon mo"oxi,lc . 
Met h3I>c ....•... 
---- - _._._--- --_. 

Factors . 



The Fucl'l u8etl ill T .... '(/s 

V Ol' ~','C lIl'lrlg (~l\l~i<l f'r;lbk fl' l ;ll1titi('~ r, t gn~, we 11.«' n _"tecl 

(,.rliudcl' ('apah]!) or hald ing 1)0 cu bic fcct mlder a Pl'Cs.."'l1l'C of 30 
j/olllHk 

~I 'hc l'OIl~\l1l1ptioll or [m,l ;!;1.'; ill Tc:xns fat' the yenl' H)] 2 WitS 
aluml m: f()l k)\r~ : 

"'n""/,,,·[ncctl!ol".' (dly !olIO .) . 
N~lllr"II'''s,.,.,. ..,.,' 
Pr(lolur.cr !las (mau(' mnsUy fwm lir,nilc) . 

' I' lit, fi,~lIn'~ for PI"O.](1(:!'l' gas flrc n[lpro.\ ill in tr, but it is thollght 
th,lI Hie !ot nl ('OMIIl'oIption or fHl,j .~W; nf nit k; llIl~ (lmiJl;:: the ~'ell1' 

l!)l '! Wl\l: lu:lIn-:I'1I el(,," 'I\ ,mil t.wC'hc hilliou clIlJic frC't , '1'11(' COil
HI11ll'tioli ,11lI'il1.~ nle .\'I';lr 1!11:: 'rill ]\1',1]'1'.1<1.1' he eomii!crnhly !;u·ger. 

0"',-;11;; to tlw jrlf'l'(':1 ~ illg (:01':1 of ~; l ;': oil nwl, to ~Ollie c"leut nl,:.o, 
to i()(,:11 l"l1ldiUon~, 111I'1"c il) n tt·no"lcllcy tmran}" (lIe IU;l1lllfacllll"C 
of to;\] gn~. Olle l',;lahli;;iulit'llt which \lEe\! [l COl1lbill ;l[itll l or the 
1,011"\: :;J ,~t Clit ilIld oil nnd 1I')li(:h ~old, ill lflJ'!, (i '-;':,l!J, O()() cuhic 
l(,(,t of rlici ga!<, l lns ercded rdorls for ('0,11 ga~, ul; ing 0l.:1ah!lltla 

coal. 
In lUo~l, if not fI.1) , of the ('.iti('s {l llii to\\'n~ lI~illg 1l1nllllr;lChw:!a 

g';!):, the illll!llillH1illg Hila fm:l gas flrc c)J\l'cycu ~1l1"ol1g'h tlw Hall ie 

pipe!':, 
Ko ~!a1i~tirii JI111"C 111'(' 11 g;ltll<'l't'll n~ f,) the cc~t or ItInllnfmJIlI'ing 

cily gil;; in '!'CX'F, hill it" is lik<'I,I' tll:1t nn Ill"cmgc of 41l cent;; rt'r 
thom;lll,'1 {'lillie rN!t i,; llot f:\1' from fhe truth . 

:'olnl1l1f:1('h1l'('ll ,!!n~ i~ ];lr).,'"l'I,I' 1I ~ ('{1 fot' 110lllcslic p"rpOi'C.s, wllcl"en" 
11nlll1'nl .!!n~ is Inrgcly 11."('(1 for jll(lu~!l"i;ll jllll'Jlu~es, 'l.'ll!' hC:l.t 
nni!." in Ole II{'..,! llil luml ~:I~ nre n .~on(( (1<'111 lli ;:!)l t'l" thflll in tll{' 
he~t lllnnnfndnl'cd .!.!::I): , 111I! .• :1<; n ,~" I ll'rnl I'lllt" tlll'rl' ;\1'1: f!lII.1" ft'lllll 
150 io 'WO mor(! n. l. 11. pCl" f'uhic foot in thl' nfl/llrnl g;l .~ 1I8c(1 
in '1'(,x'l.~ i:hnn in tllC munllflwhlr('(l g'ns. :JUnny g[ls engines of 
eonl] <al"fllil'cly ~Hnll1 hnr'('-I,mH'1' nre opcl'atccl Oil l llllllllf;ICtlli"cd 

ga-. I'llt ~OlllC or i) l(~ gIg "tI:rille." opel'lllr-cl Oil I~,lhlr!ll g;I .~ ,lnd lig
nit(' j!l"OllllC'C'!' .Qtli> .ll'l: 0 1" ] .uoO hor~~'-I·nll"l·I' , 

The un' o( 1he cllilillt:"l'oll'cr :u; :J. fillnr\nnl for gns is or Iml' 
lit!)I' I"n!lIt' in 1llh pnrt of tIle r0\1Iltl'Y fln(1 l.lDclcr !lIe cnmliiio11s 



(i(l Nul/elin nf /IIIJ CnirCflSit!J of '1'oxo~ 

thnl :11"C Hk('l.}' to lllHilltHill, 'l'Jle!"C i.;: 110 Illugcr .. my C()II~iJcrnl)lt, 
illlllllill:dioH frOIll ga,~ dil'l!I:I, ror tile e.\"tl'll~il"c iutt"OIludioll o f l lw 
\r('l~hH("h flull othcl" 'l1Wlltli:'" IlUs done dll"<ly \\"ilh !lIe olll-f;I~h
iUlIe,] A";l~ bllrllcrS, ' l'llI' CJ1("I"(liH~hmcnt;; of ckdril: li;,ddill.!;! han": 
:!t~o I)('l'n a ~c l"i(ll!!l. f;l..j OlI' ill tllc gn::. jll(111~tn', C~l'l'l'i ;)lly iiill('l' thc 

illl !"nd udiOIl 01 th(> llll'i;lllic ((1.1)11('111. ,\(·{'f·.dl:w', hlall -~Il~ . clc., 
11;1\(' ;d~a 'Idcled to the (·om]ll.'litioll . 

. \ s! I'ik ilig illu~ll":Itioli of lilr :-l<hnn(H;':l'.~ to he dl.'l" in,rl frOtli till: 
I!~I' or :11) inramk~cI'nt. 'Illlllltl (" i.::. .,11011"11 h." til l' flld. Ih:!1 ;!as Il i ~

tillel] f!"l'lll li;!lIiil' ('1111 hI' m:II](' to yi('ld 1111 i]ilullillnliol1 (,((lliYn
it'll I (0 ,10 r:llnl11' 11011"(' 1', nlthlJllgh 111c gM i!~elr Im.- H I"Cly low 
c:lml1,-. paWN, 

H is 1I1111"h 10 he <ll" 'i red 01al llw "r:l"ili~ll lil(·l"Jllal Hni l l1t'1" 
(:II)li(" fnot" Silulil d l"l'pi:WIJ !I I(' "('1\111 [[r'-]l '"I'(')":' II~ :) ~(;m,[;I1'd r .. )" 
!;;l ~. \\" )1(:11 tile Bl"ili -li lJ lcl'mnl Imil pC'r ('lIliic loot i~ giH!II, n 
.~hJf('II1Cllt ~houl(1 he. lIwdc Ir!J(· lllC'f !lIC li.zlll"I'" Ul"(' hOIl! .lifl'el ,Ie-
1(!I'll1inntioll jll SO/Il(' 11('('(' ]11('(1 utlnrilllcll'f il l" rt'oll! r.n if-ulutioH, till! 
Lldol'" lI~l'd u(!il1;! .:.!il"l'lI ill th,-. latll 'l' CIISf'. 

,h [111' .!: r('ali-I' qU;IIl(il .l· of ;!"<lS 11\;1(/(' 01' ]ll'odw"{'d in T ('x;u; is 

u,..('(l fur fUl'l JlIl1"J:W=C", tIle 1'I1:11l.:.!<, "I" 111., -t:llld,lrd rrl< lll 1':11\011,,
!)OI\'CI" to Hrit i;;h 111I']'lIlnl IIlli!"!" prr ellhie root. would cnlnil )10 
JI:l)"(l~hip s ill jlll~ ha(le, I1pon Pl'OllIlN'l" 0]' ('''II~UIlI('I", 

}'!"Orlll('CI" gns iH 'I'{'xn .~ is mllll (' nl!llll,q ell/il"i·I.,' f l'<)I1l Jig-Ilil l', :md 
tJle fo!lO\\"ill.:.! pn;:::cs p:il"(, Ihr ('I lid [,oillis o( in tl '1"<,,,t in (,O ll ll('('(ioll 
willi ti li.;; Il1I.~int ,~ ~, It 'rill h(> :-;('(' 11 1I1nl dlll'iug- till! Y(';)I' !!ll'J 

lhen' 1\' (' 1"(' n.-( ·J! :)i /ollit (;!j.nno tOI1~ of li;!l1itl ~ fO I" t.ld;; pl1r]1o~(', no 
atll'llIpj' I~ ' ill;! 111mlc jn "iI'C tIle h.'"-)1I"11,I(I('/:;; ,,"(:h as bll', :IIlIIlIOlli
:)('It 1 lifJ 1I0r, I't.', 

111 11I1 JI, ' l-ill XI). H;!I, rTlli\"(\ 1" .• it.,· ,11" '1"'\Il~, j";;\!C,lI ill !!Ij I :\IlI! 

('nlili cil "'1'1[(' ('ompn~ ijiml or '1'('.'illS l.'(I:ll~ :ulIl Ligl1ilt-s and l hc 
ITse of T'l"Odlll:l'r Ull .~ ill 'r\.' .~ n ":' ill" I"( ' W:lS :l SI)(,l'i;d ('h;I]llt,]" 011 

I1d~ .~lIl,j"d , J))"!')lI!!"'11 1,.1' Ihll!")" )le'\', l' l lillil'~' 11'110 \\':1" ill ill(' 
llt'o,II1(-('r-p::I ~ o!l'j1:ll"lnwl ;( "f tl,r :-!"II(hl\ i">,k I"11 :-;(ill(,s l'or(hIH,l 
t '<'IlI"I!! COlllp,1!! .\". :It E;)glr Ford, llr-:"lI" n;II];I~ . 



,\1 {hilt I illtc !hC'rc \1'\ '1'(1 in tile :-i!iJlc ril'l.I·-~ix pl'mlu("l'l"s I'Jr 11lllk 

i~l~ ,!.!;a~ and Iorty·~('\"cn ill acii\·c opcrntion, rcpresenti ng 1?,'Z70 
hOl'~{'-pnln' I" 'nlel'!' \\"1'1'" ! Irellt r-{11I'el' ('~lah1 ishml'lItfl ll;; i Ill! 'I'cxns 
li.~.nlil(! !''\ ('hl.~ircl.'", with fl lolnJ (·omllmpHon of nholll ] RO lOllS per 
ilW'lliy-tOlIl' houl'~ Hlill :l lobl1 (,1I{.!i11(~ llllm~-Jlo\\"er <I t' II,~!)O. 

~ro~t oC the installntions 1\"('1"e /lllll ure still or cnmp:mliil"C'ly 

!'lllall !'ize, flS the t!Jl'('C cf'ment pllm is (at J.:Hglc Ford, HIIl"l',\' rmd 
11f':))" ~;1II ;\n jotl io) j"(']1)'{'~ell t !i ,nOn engine hOl'.~e,polI'cr out or t he 
101:11 or H ,4 !}/), :iirl{:e Bul lelin No . .Hi!) \\",1S i~!<lled , (}lIC large 
('cmcnt plnlll Iw~ dl;lll.!!:l'll hOtH liglt)!c )l~·odll(;er gn!' \0 lIaill l"1l1 g;l~. 

H dill'S l in! ~" rllt 1<1 he lI('\:I';:~nl".y :It lltifl timc til 1"('IK'nl the 
~tnH~li('~ 7'I!hcl"( 'll in H I 1, fl<l WI' ~JI:ll1 lIl('1'f'ly ,~ i\"c Ihc itCIII~ of 
('hid illl('t'('~1 nnlll1l1'l1 lli:<CII~~, hl'j(, Oy, Ihe (:OJHlilion or Ihc jn lJus

try ,11 l1H' d o_'< ' of 111f' ,I·{'[II' J!I!'! .. \ ". 1111' lignilc :In,';l \1( Tf',u~ 

r(' p r!',<l'Jllfl :dJout (II)('-Italr of tlu' lott! klHlII"lI :ll'ca in lhc 'Cui ll!ll 

:;1H1t-.~. ;llHl ;I~ lk~ I' I'OIllidil'll IICI'C is twic!! as grcpt ;l.~ rl'Olil :In)' 
oilJCI' :-iLIli-, ~() tlu.' u~c of Ji~llj((~ ill 'J'n:a ~ [01' l!Hlk ing prodm'l'I' -j.!"lil 

i,; l:lJ '.~d .\· ill cxc"s.-; of SUdl lI~C in nil of Ihe oUlcr ~tatc~ Mlllhill{':Il. 
'1'c'\a;: 1<'au" lhe l'lilirc counll'y III :Irr a, prodndion allli uliliz;l t i(1lI 

of li~nil(', 
1n BlllicHn No, g(i l , }!)O;), United St"ilI'C~ Gc<llogic111 :.Im'rey, 

tli( 'I'<: :)1"1' gi \"(~11 Ihe n'Sl!lt~ or lI~ing 'l'exlls lignitcs ill gus prndu!'ers 

tit the fnel t'~~ l illg plmll, Sl. LOl1i~. 'f hese tests \\'ere lIIld( '" the 
I ';lr{~ or. MI', Hohert R. F ernnll1, now pl'ofessor or llll'ehanicu l 
rH,~ir lo-( ~ r'ing ill t he Ullh·crsily or P ClIllsylmnin. A;;; WI ' gn,·c lhe 
r('~(Il1,. ohlnincll in oll r Rtllktin No. l R~), nho\·c l'crclT!'d In. il is 
lIot IH'C" .' .<nry In rr·penl 1I1('tn 1lPI'e in llc!nil nnll we sha ll lllC'I'c l.v 
q llotc till' .;hid points of inlC' l'r~t: 

LigJli!(~ 1"1'0111 t he lTlll1 .~lol1 ('Ollll!Y COllI nml Mr\1l11 fl1ctll r iug: Com
!I,m,\" , (' 1'0(:(;('[1, I-T{IIl~ton (·oll n t,\", .~:l\"C 2)) .'1· euuic r('d or ;!llS pCI' 
pOl\llll oi r:l\r 1ig llit~ COlIHllTIl'll, in n. Nil, "I wOlla pt"Hlu(·('/', rtll(l 

til;" ,!!:Il~ flholl'cil Hl!),"1 11. t, 11. pCI' cllbic l oot. T1r~ nrpr:l,!!"t' COIll 
p".~ iti oll nr tllc !!;1~ KHS: 

r:"rh",,;,' ;",;.1 .... 
r:"TllI'" ""'''''X;IIo\ 
I l y<lrn~,·" . 
i\ l cllo ,,,,,, . 
N;trnJ.:"" 
(h ~·J.:'·" J 

1',-, c,'nl. 

]) . In 
11 .4] 
In .~' 1 
7 AI! 

:,11.:.!2 
u 22 



l 'cl' brnkc hursc-poln' !' Ilcrciol't'd (It illc (·nginc tl iCIT! 1I"1.:f(! COII
~1IIJ1cd '!,J4 pounrl s of lignite, on an assumed c!ficicllC,I' of 85 pCI' 
CCllt foJ' O"t'llc/'{Itor and l)clt. 

J.ignilc hom lhl! C(ln~lImcI'S l.ii4I1Hc Com pnn.\", H oyt, wooa 
cOllllly, g":lYC 34:2 cnbic fect of g:l ,~ pCl" pon ll" or ligllitc :'Illd t his 
g-n.;: ~ho\\'('(l 1 :';".2 R. t. n, pcr cnhic f'lOt, The ;\H'n\~e {·ompo~i , 

fion of nil' gas 1\"11 5 ; 

I":"rhu"l~ "d,l . . ... 
CnrIM'" ",,,,,,, ., i<t~ . 
\ \,-oI r",IO"'" .. . . .. .. . . . .. , . 
I\ldh,,,", . .. . .. .... .. ... . . ... .. .. . .. . . . ... .... , 
Ni(,,,~,·,, .. 
().,y ~,." . . 

Per hl':ll:e 1IOl"l'c-pOII"l'r Ilel"i.'10petl nt tIle C'ngi l1c, (here wcrc con-
1'IIl1lc(11.98 P01111(1I, of lignite, OIL an assmllcd C'fliciellc), of 85 V('l" 

CI.' lIt 101' gt'llcrator 011(1 bell'. 
In Dlll1ctill 1:\1), 332, TTnitc(1 SlntC'~ Geological SII1'\"CY, ]!)08, 

thel'c arc given 111(' rei<uIL. of PJ"ollll(!Cr gas h'~l~ nn ligllil"c f rom 
J . ;' , Ol~t'n & :-::Olil;, HoC'kuai(', ].lillllll c('unly. 'flu:! yi{·lll of gas 
is 1I0t gh'Cll, lJllt ilw B. L 11. pcr cllhic fout WCl'Q 17 1.8. The com
posi tion of the gas \\"lIS: 

I"::orhonie ,,,,i.\ 
Carho" m"",,~iolc. 
I I ),dI'U!IC'" 
~1~l h:lnc . 
Nitr<>~c" . 
OX),!."''' " 
l': l hylc",' . 

________ ,J!~r<:cn r. 

. . . . . . . I 

·· ···· ·· ··:::::1 

W .,1 
1!l.1! 
I ·I .I! 
:!A 

r.I .:I 
11 . 7 
I!. 7 

P er hml;e hOI"~C·llo'I"('r ilc\"{~lopcll nt, the rH!!ille, there Irere co n
~!lJlI(o{1 ?,17 Ilollnus of lignill~ , 

'1'111: n-c~tingllol1se Machine COlllPOll,l", P ith-Imr;!", PctlllSylrnnin, 
in i l~ fil'culm' W, )f. ;'0:-;, Sl'pt(,IllIK'I'. l !)O!), gi\'('l' the r('l<ults of 
k~! i ng ]i,f! llitC' f rnm 01(' ('o!1.~l1ll1 r l'.~ Li"lIih~ Comp:m.I', H oyt. Wood 
('011111:,,-. :'];:. follows : 

'1'hr tol'lll Jj,lrnil<.: fll'cil Wil~ ] 11,970 pOll nd!', T he aWl'a.!!'(! lond was 
]28 hr!'lk(' JI01"~C-P(\\I'~' I ' !'In(l 111(' ,!!"lW"- lig-nih:' prt' lol'nkc horsr-powcr 
\l'IlS 1.R.') JlOllll(ls. TJu~ g!'ls wa~ <lrlh'ctC'd tlll'OlIg-h n linc or S-inch 
pirt' OW'I' ()!i0 fC'rt Inn.!!', with no C'OlTcdi(ln fnl' 1t';lkll)!C or for ~n l' 



The F/ld.s (i sml ill Tr.cax 

(:() n ~ll1Hl'tl II.}" t hrrc pilof lig!d~ bl1 l"llilig cOn1 il\\lolI~l.'" i ll tile pro
IllIeer hon se, InlJortltol'.\" 1111(1 engine rOOIl1. 

!\lIo11H!1' le~t mmle) b.y thi~ compllny on till) !;tIme lignite slloll"ell 
:l gil.~ .vielll or 4f1.03 cnlde fect or g:l.~ per ponna of lignite firell, 
Ihe gil S gi\'ing 1. 2:3.3 n. t. 11. PCl" f'lIhil: red, lolal, fmd 117.1 B. t. 11-

..rTf'Cti l'(,. The eomro~iti()n of the g:"!!'; wa;; : 

C~rbonic acid .... 
Carbon rnono.~idc ....... • •. 
l lyo.lwl!t' lI . . 
M~.l h~lIc 
t-:itro):"" . 

- - ---- - - ----- -

I 

Per e~.nl. 

12 .·1 
I :\,,1 
1·1 .7 
. :: .Ii 
:u.1 

'I 'he Rmith Gna POlrel' Compnny, Lexingtolt, Ohio, is 11 ll thori ty 
fo r {]\C 8btement that a eertoin plant IIsing 'L'exos lignite for nil 
SO-ho l'~e-IJow{'r in~tnllntion sn\"ed $~.riO 11 1111.\' a~ c()\npill"cil with 
;;h'am. 

:\n irrigation PlIlllPing p1nnt on the Nucces ri\"er, Nueces eOlmty, 
\1."<'11 li.!:("nik from (he n f'lI r Gnm; Coal Company. J ewett, Leon 
coun/y, lIud!-!" ,II !!lIn1"l1ntt'(~ thnt. olle bmke horse-pO\\"e l' shaul<] he 
p;h't'n l,y 2.50 pOllnch; of lignit.e, the engine being rnted nt 225 
llOrsC:-}lOWCI'. 

A large eothm seed mEal campau)' in H otu;ton 11~cd ligu ite f rom 
the HOII~ton OOt111t)" Coal and Mnnnfacturing Compnny, Crockett, 
H ouston cOlmLy. 'J.'he specific.'1 tions culled for 11 gas o~ 140 B. t. 11. 
pel" eullie foot and 111(' eng·jnc \I'll);. to (leli'-cr one hrake hor~e'j1o\\,('1" 
for el1ch 10,000 elTectil"c hent units. In tllis establishment the 

COI l.~ lIlll rtioll of ligni te was s,'1 irl to he 1.75 lJounds pel" brnke 
hOl".~c-P()I\"r.I · . 

Tn n report made hy .omry ~fcN. Phillips find hy pc1"mi8~ ion of 
tIl(! SOlltll\\-eskrn Sla tes Portll1no Cement Company, E llgle Ford, 
near l)nllfls, I'ery complete retl1rns were rmlilable in rcg:m1 to 
op(!1"atiom thrre. Six H l1 n 'ey pro<11lccrs were in llse olHl two Selll 

of fiJ~1 11'C~ II'err Ilrell1"{'fl . In the) first eru;a. the total lignHc ehnrged 
was 11 r.,~_C:() ponn,lt' in IWf'u ty-four hou r;:, or 4,R15 pOlmds pr.r 
1lOur; thp. lignite e011liug from tile Consnmcrs L ignite Company, 
lI oyt, ,rood eOllnt.I·, nnd cMtillg" Jfi1.f."! a lon, dcli l"ercd. 'f he tollli 
nlllllllcl" o[ kil'lII":lH l)Ol1l"s \\"a~ l r;.:~30 (=21,RS2 hOI"~C-I"H)\\"cr 

hours) and tlle eOllllUm pl iol1 of lignite WflS, 011 the aver'age, 3.fi 



70 }Jul/elill of the lil!i~'(!r8ily (Jf l'e,fas 

pOllnds per k. w. hour (=2.7 POIiIlUS per 11. p . hour) . T he cost 
of the fuel IrM .':?lR mill;:. pCl' hf)r.~e-pr)W('1' Iiour. 

III the ~('('oncl (~ fl H', tile 1.11,11 liglli(C cllll rgcd wn~ 117,640 PDlllltlS 
in h n .'l1tY-Jour 110l1T~, or 4,90't pounlls per houl". '1'he tobl num
ber {.e kiJOIntit !toms \\"il;,: ]11,0 .10 ( = ~1,. 1,j ;l hor~c-l)()\\"cL' hOIll'~) 

nud the COnSI1lJlption of lignit e wa~ 3.'! potlnas per kiloll' ,dl 11(1\11' 
(=2.4 pannl]s per hor~('-Jlolr(,l' hOlll"). 

'l'nld llg this test os a whole there were lIse!! 2;\;),9'20 l'ot1mh 
(= 116.flH tons) or lignijr, with a prnlitlCtioll or GG/I-JO kilowatt 
llOurs ( = ~H,· ~] l hone-pawl'I' hUllr~). 01' :l general aW' I',I!!{~ oC :l.ft 
])ollllth of li .~llitC PCl" kilowntt: hOllr ( =2·.U pOlluds per hor.~c-po'H~I· 

hnlll'). With li.iplile nt ~1.G2, eldin'H'd, fl li3 1'(!prcscII1('jl fl ml\, 
fu(') (,()~t nI '2,S:1 lll i ll~ pel' ki!ol\';d:lJIUUJ' (=;,',11 milll; pC I' hlll'."'-~ 

pUllel' II(lur) , 

T he B, t. U. PCl" cuhic foot, a llrillg the li rst !UIl, "a ric,l frolll 
] OtL ;! to 13V.!), I.he lll'crnge being u n.s ])millg the ~ceolld ntn, 
the n. t. II. !WI' (lilLie foot vll ried f rom 1 Hi.O to 1 :18,0, t he j!\'crnge 
being 127.1. 

'.n il! lll'erngc c,lmposition of III(! gns, lluring the two nUl!', was 
liS follo\l's : 

(:",1"'0;0; nd,l .. . . 
Carl~,,, '''''no~ ;clc .................. .. . 
Il y,I r.'!l<·n . 
I>lclh,,,"c 
O" YI"'" '' . 
N . (roo.<l'''' ' 
Eth~ Ic"e. 

I' ;~: r"o','- I' Se",,,,,l run, 
per cc"l. flcr ~c" t. 

- ~- . ----~- - --

. ··1 . .. 

. ··1 . .... 

1O . t' 
11 .;\ 
q 
.1.:0 
(1.1; 

til . !I 
(US 

10 .3 
12. t, ,., 
~ .!; 
U.CO 

62.4 
0.' 

The heat units were determined \..y rnieuiol iou, th e fnciol',; used 
heing for: 

C~rl>on 1IIono,,;<le . . 
H ~' d r"llc" 
Me(bnllc . . 
F.t h~·lc"c . 

At tlli!; cstahli~hment the equip ment con~ i .~ t-cd oC six Hancy 
lllHlrllft prCHnrc producer!> and three 750 k. w. Allis-Chnhncl's 
h01 iznntal two-cylinder fllnllem cl(lublc-lIf-f"in,q gllS engines. On the 

llI:d n f;ll a rt there wcro AlIi~-Ch(\lmers genemtors of 2.:100 valls. 
So far llS could bc af'Ccrtnilletl, the consumption of lignite in 



'1 
):1 11, ror I1mkill .!:;: pJ'o~ ll]("'1' ;;'ilS. \nl.~ ;\b"u\ 1/':)1) 1()1l~:J. tIn.'"_ :-ic\'c r lll 

p];lnt~ Tim intermittently ~o ilion ir iio' Hlli likf'ly Ilwi thl' totn! 
(·(t Il ~l1JllJ1tion of lignite (lurillg' the yell!", [01' thi s pllrpose, co'iCf'edcil 
;,/!.Ofl(l j'()ns. H we olioII' t hnt n tOll of lig-liitc ~\"idds .)0,000 cubic 
rcd or gilS in (\ pl'o(ln~er, \\"e \1'011(<1 hilYC 2.!)()O,OOO,OOO (:11hic f{!(!t 
of g-li~ rr(llll !lIe' i)O,(lOO 1()1l~. H \rI' ,lliow, fu rther, \"lInt this gfll' 

(,111'J'icll, Oil the 11\·C'rl1 .~e. 125 It t. 11. per cllllie foot, lI"e Imll!tllllm:> 

a toinl oulpu! of 31Z'::iOO,OOO,OOO n. t. 11. Cor !lIe ~·ear . 'l'J l i ~ 

;llTlonnt of h~nt wOlll\i rxnporntc ;12,000,000 ponTIil~ or With.'r from 
nud nt 212 Ilegrcc;; 1". 

Du rin; Ih(~ Yf'nrl !)12, ~o fnr IIi' mlllil h(' a~~crbil\(!ll, tll1' (,Oll

:illlliplion or ligllife ill gas producers \\' :I ~ nhont G.i,OOU ton ~, fl gnin 

of l.i.O(10 t')tli', !II' :-;0 Jll!1" ('I'ut 1) \"\'1" HII' rdums for the .\"cal· I~U L 

The tlclhny I'riee." 1':lI"h~\l rrom i;:i ('Puts to $3.32 :1 tOll :l('ennl illg 
to Ilunli1)" '111d , li~hlll('e 11f11111·d . 

( hll' l:lI'~c 1'''U~IIlIll'I ' J"(·J1od .. lite u~(' nf :'·!,"';D.';: j"I1 .~ of li~nitc 

Hi *1.;'0 n fOil, Ihe .ril'ld of :,:M ll'.!iH;':- (;~!,{)OO ("lIld,· {CI't pel" hm, 

AII"Un' I' I"l'pOl"!.~ !it(' 11;:(' or 'i',GOO lOllS fl t *1.(10 a tUll , :HHI :1 1!llinri!ll 
('tel' (':ud. t.'"pit·:11 nr tl l(' pmdil'\~ then'. ~),(Hr." n .~; I~ or \'('1".\' lI11i
f(l1"1ll Iw,d \'ahlC" rl·tHH J ;).; hI .H;.1 B. t. H. ]11'1" clIl.,ie root. 

J. i.:..;"llil(' H'1"l'Cllinw . ('O!'/ill,!!; 1"1"0111 'iii I'I'III~ to J!:I.()O II tOil, nrc 

also metT in .~n;;: pl"ndlll'cl".~ wi lh ~a ti~f:ldor.r resull'. 
'l'liNI' i;; ])l"ilclit'nll.\· 111l )"1'r:,)I"I'I"Y (.r l '\"-I'rnll!ld .~ in I)I"O<lllCCI' g:aS 

prilcli,·\' ill rl'I~'I:il!<. :\1" ~OI1!" "r tll(' I'lf!lll ~ the t:lI" i~ IJlII'llf'd IlJHlcr 
fllJ.\ilial"Y ",k:lln hnilt'l"~ 'lI!l! :It OtJl( l " ~ fI !d llp hll" i;.. Ii -I',] [HI" "('n'O' 

~olillg-" 1('lepilOlle pol('", cit'. X0 t:lf is <1i.,lil1rXl, nil !" i~ t.1H"~l"C fln~' 

:111<'1111'( III IlI iJiZI' lIu' flltl1Holli:IC:t11i'jIH11'. 

It i~ 1111\ 1111' (;11;:10111 111')"- to Illclf'r 11)(' .~:I". so Ilml 111"1"1..' ;)1'(' lmt 
rf'W n'Ii'lhlr. ~1:tli$lk~ ns (/\ l hp ~'i('!d ,)f gn.~ prr lOll nf lig nite. 
Om· e/\II~l!IHCl", nll·"ad.l· !"C'r<'r1"(~d to. "cporls lhe 1\~C of :;·!.R!}R (om; 

(Ie !i,znilc Ihll"in.!::" lil" YI'ill' l~ll·? :mll " :1.'"~ flInt Ih(' ~' i, 'l '] wn;: (I!},noo 

(,lil,ie r.'d Pl'l' ton . rnli~ 111<1:1" J,(' in (')i"f'f'~~ of ilu· n\,pl"il~f' ~· i l'l(l. 

lmt I\"(' h:JYl' 110 menll~ 'If flH'I'l'I:linin.!::" Idwtll('J" it i.~ or Il"t. For 
lW!·IIO~\'.~ or f'ait-ulfllinll, Ire Ir<)lli,l pr.,fel' 1,) (:lke :;o,nfl() ('llhie rrct. 
(,r ]·!5 .n. t. 11 .. za!; IlI'l" (nn of li .!!lIitl', :11\<11,(· 011 till' ~:Irc ~ i ,le. 

1I11ring- tlw la~t rl'l\I" tl\l'n~ hn~ III"'" ('IIH~ii!rr<ll,lr ill\(o\"(·-1. ill tlH! 
('~lill,Ii."II1Il('Il! or il CI 'nlrn! ))011"1'1" pl:!nt )11(,:110',1 :It or nl ~at' ._ollle of 
thc lig-nih' millec nlJ(l tile lllnllcl" l1a;.· hrcn lookl'll into cfll"cfnHy. 



llullelilt at {ite Ul!i/'e/',~il!J (Jf 'l'e;wlI 

'I'hl' p\fln;; cOlltcmp\lItC(\ tlt r erection of 'l 1ll0l\Cl'lI prOlhlt'el' g!lS 
p\'IIII, I\'illl rceol'el'Y of In'-p\'niludi', Hldl a.-; la r 'IJIII '1I11111O/l 1 .. , 
,u[(1 till! lI'il'il1g' of ('lecl.ric )JOII'CI' I() ('i(l,~~, (owos, collon ,~ill,<, il'l'i
;.(uf ioll i)[i' !:1lh)li() II~, etc, 'FrolJt !:lOlilC nf Ih" lig-ni tcs ,II':li lltl, le, it 
Irnal,l h .. pl1s~itilc 10 !'I 'co\'('\, from 7!l 1-0 11)0 pO\lnd;; of !,l1lph,\le of 
,llltltV 'uia pcr tOil of lig-lIifr nwl I:d,~ is 1I"01'th 1'1'1)111 ~~ t il :: I'pll is 
1\ PUlllId, wilh H ~tell(I,\" lIlnrkd 111 1 the ,,'C,1 1' ['I1I111'1. 

11'11"(' ,11101\' {lwt the /;';'000 Ion;; or li g- llif t' H,';I'U ill g<l~ ]JL"O,l ucer,< 
ill ' r 'I' ,\a~ ill .lH t :! ('ould lin n" yil' ldcd !lO IHlU[1I1., Ol ,~ulphafc or 

'll llllil l/\ifl pel' tOll (fl VNy rra~onHhJc IISS111llplio ll ) lhc toLd "nlll!' 
o[ I"h i ~ ::alt, :11 2} ct'llis a JlI!lllld, 1I"0u\(\ Lc $81,'!50, 

() I\" in~ til tl lI ~ I'catiC1"('u Incntiou;; of till:! JIl'o<lllCl'l' phillis il is 
illlpo"sible to recol"cr the f'ul pltatc o[ fLll'lHonia [t'Oll! nil o[ litem, 
~IJ \1" 1.' (: ,\!1 CQufiuC! fllc math'r lIlo re clo~cl.'", 

'.l'I!I~ !JI'lI1t tlw l. \I ~,cd ;;:?,S!li'-i lUll;; of l ig-Il i l'('! clJuld hare l'ecol"cl"eu 

~lll p hntc oC ammQnia to lhe \";11\1(' of $;)H,122. 

'I'll\! jlJ:lJlt 11,,11, I! ~('d 7,HOO Iflll~ cOllld II:l rc I'Cco\'cl'etl !'l1lphntc 
'J ( nlllll JOllin to Ihc \'nlue o[ !fi!),!lOO, ~o tllllt l hese two jl1:llll~ (lo ulrl 
lia r" !w'ol'en,.l $-JS,(i~:~ lI"orth or llli,~ n~hl'l h1t, lll!lleI'LII, a1\ of 
whieh W'I ;; lo~L 

A l:{'ulrHI I"'WI.'I' pl:1111, \1.<:ing 9.00 tOIl~ of liglli le n tiny. (:0111(1 
produ(-(', ill OIl,' ,wnr, ~\I1pl"lt() o r HIlIIllOll i,\ 10 t h,! I'ail!!' or $'L:Hi,87;,), 
I() ~' lI .l" nolh ing or the \';)1111: of 1:1 ((' LIl' lind the pl'o(lnd~ oh tai n,I I, I" 
rrom i ~ h,l" dislillation. 1 ~'llrUler llIon', th ('~t, (' .;lill lUf e~ do not j n
I'J llde lIll: I'ulliC of Ihe ()Jedl'ic Ctt l'l"("!ll t io hc !;('clll"l'(l fl'Olll ;.:'('111'1',\ -

100',~ opel",\tc!l h,\' gas (!Ilgincs, 

T he I'nlu(' nf t lti~ ell!"rcnt 1"0111r1 dCr('11l1 fl\nJll.~t (!Il ti rc\y \IPOIl the 

loeution of llit' p]!mt \\" i lh l"dcl"rur.(' to pOll'C1' r.ollsumriion, lIot, 
with rrf"T{'W'(.' I ... nOl1 l11 nli illl (':>('('I' t HS lId;; mil l i ll).!'\\' the ('on
<tlll l!plioll of rkl'l r ic pow{'r. Th us. in lIorfh :mcl llorth ccnlnll 
' I'C\IIS, within .(1)0 mil('s of lll rgc rlcp()~ils or lignile, Ihe popula

tiou or tll' p.nty e;ilieli IIml lowllS is fl ho\lt :I!)I),OO4); hilt we do not 
kll(llr wllllt arc thc powcr ~qllircmcnts ill this fll'efl, iTl(!lusivt', lIOt 
only of the citi('~ and tOl\"n~, hut nl~o of smaller rum\ cstflhlish
ll\(\J d~ , :El pcll"ic pO"'cr is o.lrclI(ly ~Ilpp\icil to lIle i:u'g('1' cil i(!s flml 
tow liS. 1'0 Ihnt fllly nrll' I"' lIpply 1I"0nltl 11:1\'c to comrt'h- with fL hn~i
Ile~s whir h is acH\'e (lnd prog-Tessh·c. 1t is not liS tlloug-h olle WIlS 
going- into ncw ic rTitory, lI11ocr:llpictl b,l" {·lcd-ric plo.nl~, hilt 11C 



. ., ," 
woul,1 lHl'"c (0 illl-:l dc fl krrilOl'Y (,tidy \\"ell ~lIpp lil'\l at jl1'l'H'l1t. 
Thi.~ l" Hlld he done sllcccssrlllly on I,'" JJy prO\"id ing (:hl'<1I'(']' power 
\II' IllOI'P Illliform llild 4l{'pclldahlc powe l". With tile rC(-(\n'l ',l' or 
Y:liunhl{! I'y-products rrOlIl the c('l1rrni j)()\\"('1' pl:lnt, uo th or t ill'S0 
I'equiremenls cOll1(1 be lucl", hut wi tllOli l ~ 1I <:h n:cm't'l'j" the itlv l'~ t

lllcnt Ilces not nrr'~n1' In 1 l4 ~ ntlrndirc. 
III lDO!), the L'owmmcrs Lign ih' COlllp:m.,·, Dana!', T exas. !<('I1t 

~cn'l'Hr carloads n( Hoyt lign it r 10 Hit, \\,(!~ (in~hol1l'c )fnciJit1(, ('0111-

plmy, H('I!' t Pi ttsburg. l'a., rOt, ('sling jt) ::;ns proliu('crs. '1'11(' rn\ 
I/"nr illg' ;" the cOl1ll' ld(' report, 111 ('1,lc h,\' ~ll'. IT. R lJOllr~wc ll , ('on
~II Hillg engin eer : 

"Octollf'1' :.!;~ , ] !lon, 
We beg to report tllut t ile scrCl'al (;arlond,; of lI uy t Ji~llil e. 

nx·(!i\'c(J from yO\lI" eOlllpany, have been (;a refully {t ieu (llil ill Ollr 
fl'sti ng plant at J<:<lst l'i lt sJ1Hl"g 10 dcfel"lil inc Ihe qnestion fir the 
su itAb ility of tllis fuel fO!' use in gil!; producers, i!nd tile rC~lI lis 

111\1'1' bC{'n highly satisfactory. 
Thc !JAS was free rrolll tin, Ann ltYcl"ngcd 12R.3 B. 1. 11. totnl, 

ntld J 17.1 n. L II. !'!lTpciiH', I){~ l' l:llbie fool, nt ;W inches UlU'omc! ric ' 
Jl I 'C~-" 11I'(', :"\n 11 ~l iempcl"rtl lll"c of I):? t1cg l'ccs ]". 

Wc II:1\"c cxperi(:!l1Cl'" no t r!)l lhlc with di nkcrin g, am..1 t llc hlhor 
rcqnil'cd to o]lt'l'nte the pl"uuucer nlla keep the fire:-> ill gooll con
(li (i01l i.~ Iwli eenl)ly le."s thnll \I·ilh II eok illg" coal. Tn fll d , thc 
opern lOl' lllll!<-( hI! r:mjioI1C'c11IOt to pokc tl H' fire too IlIlIrh, ftS Irc 
111m' {!)(J II(I fhnt 1!)0 lcn l!)lIs pok ing- i;; nol only IIl1 11 CCCs~ar.\", but 
is nh~olllt cl .Y clrterinlClll'nl in opcl" flti ng Ow produccr with this fu C'I. 
As ('omp:llwl willi P OClll lonlnl'. or :1l1y othcl' high-gl"lI <le hillll11 inOllS 
coni, the "n lne of r01l 1" ligni te for 11.~e ill I I g<lS enginc UII! \ PI"O-
11l1CCI" plllllt is pradic:t1I:r ill nired i";IJiO to tIl e llriti sh Ihcrmnl 
1111i1 ~ ill :1. pound or the 1"~pcdil"e fuds. 

This hilS hcen Ilclcl"l ll ili t'd liy (;()t llpnl'flt i"e tests with l'ocnlwntns 
eoa! Illallc 11IH1er Ole 8(l!l IC cOlHl iliofJS lIS the tests mllile with you r 
lignite. RlIlllm;lri('" n f lite lesf/; nr!' gil'cn helow : 



BillIe/hi uf {11(1 Ihlire l'sil!J (If 'I'c.ms 

F uel. = ~ =~ ~ ~~~=-===·~~~~='=I_~ ~~y~~tl~. __ ~~c:l~~'i:'~' co~,:-= 
])u",U"n "r I"'t.. .. 1 .tln ho"r.. TJ. 10",,"1 

--- ·1 ,~- ~-Avo"oJ.lc J"ad ,,( ~,,~iM...... . .. . . . ... . 151.!", hruk" h. l' I Ill.".! hr:tk~ h . I'. (0,..", ,,,,,,II'''' hrakc·bo,-,c-I,uwer !ouur .... , I_ ~ III<. U.~~lt; Ib<. 
B. t. " . I'er I",,,nd or r.o>~I ...... ...... . . . . 1 1I.1~)7 1:1.!h'\.l 
11. \, u. per or"k~.h",·se-powcr 10",," ... .. . II. II:! I:I,U:!, 

III !II i>; (;:1.':(' thrl'C i." a \'~Il'i,tlion or ;1} pCI' CCltt ill the uumber 
or Hl"iti:;h tlll'I'l1lnl Hllits ~\1PJlli('d p<'l" hake hurst'-puwcr, hut \I'C 
should I;OIl~idl' l' tlwt this dilrct'cllcc is II'l,ll within th,' limit o[ 
ngr(,t'I!lcn! Ulat we would expt'ct hetween two tc.~ts Ifl:\ik wit!1 the 
H,lme killrl o( fllc\. 

' 1' \\"0 01:11'1' tl'~l~ nt :1J!pl"l.l_,illllllcl.r l'?r, hOI'~I!-powI: l" ",hoI\' WI')" 

lII\1dl clu)'!!!' agl'cC' II1(!ut: 

I>lIralion "r 1,,,(. 
T"lal co:ol ".,..01 ..... . 
A,·c.aIlC /"",1 "r c"lIi"" ........... . 
Gru .. <:on l I"" hr"kc_hur""_p"w,'r hun,' 
R. L ... I,,'r pound "I ""al ... ..... . 
U. t. n. per l.on'k"_h"",c_I~>wer 11<"'" 

it h"",'~ 
Il i,!171l Ihs. 

I;!~ h".k" h. p. 
I . :<~, Il,". 
X.I ~){ 

! I. ~ It 

I I'''o:ollon\:o< ",,:ot. 

I~ lin"", 
Ii, (1):1 II ... 

I;!(l,:! hrak" h. p. 
I 'Hi II,". n ' 11\j 
1'1 :i;~1 

Fr"lll Ih: rO)·0goin;.: t('~t-s it willlJc l"l'w'lily ~\)(; 1l IIlHl wilh II ~Ilil 

nilly ,1("~i;;ll('d jll'ulllH·('l'. III(' hr:lkc IIOI'~" -P 'l\II'I ' il l'\"I ,lol"',1 loy th~ 

I'tldltl' j .. "Illy a mallcr 1)[ Iht' 11111l\l,cr Or HI·it i.,!1 tlH'l"llIal lIilil,; ill 
j h{~ rllt'i ,~lIpl'li('(1 IlOurl.\' tn lllt' jW,JlllII'('l", alld il i~ illlltl>1lc l"i al 
11)[('11 1" 1' thi." 1Il1l1l!1\'l" or "[lrili~h flu ' l"Illn! 1I11ilr-; i~ ('onl,liljl,r! lit a 

;.till'lI '1l1nnti!y Dr l'oc<1honta~ ('IHI1 1l1"NHgill.!-{ l ·l,non If. I. II. !R'l" 

Plllilld, or ill ;l PI·opol"ii ' 'l),d,'I.1" gl'Pltif'l" qn;wtit.r nr lI od lig ll itl' 

al( ' ra;.:illg 1l111y ahulil 8,000 JL t. n. per poulld. 
We 1I'('1"t' i!Q lIlt'I\"] ln l r('nr[1I1 111,d Ih,~ ('-' Int II"('ig-hl of li;.:ui ll' 1'<'. 

quin>d to dl!\"cl"l' a t!ir(,11 !'Ol\"{'!' might 1l1!l'C,;sihlif! ,I IH'OIHlI"liulinlelr 
larger J'rolluccl ' 1hull wou ld he 1'l'quiJ'l'd [01' ('o:d or a higlw l" )Ieal 

I"illut'. tl'lli~ we r(llll'd nnt t" hl' till- (·n~l'. .-\ H:I !:il"!--!I' }I(,dioll Q[ 

Ihe wl'i;.:lJt of the lignite (·(lJI~i"L~ of lI1()i~lll r!' alll1 (·"ItI],It ~tihle 

lIIalicr !1lfll i~ nll"(~all.i· ill il fo lati lc ~ till.c , tile iI ,I,]iliollnl (jililllliiy 

of fll~'1 (·lllll'.~erl IIGlirly lio('~. no! 1I1(';1ll thnt the Pl'Otlll('I'I ' is !'t'ally 
lwillg wl)rkC'll lI"ilh :lll.\' ~renil'l' ill[Pll~it:-· , 

VOl" fou r inrol'nt:llion \\"(' ;,rill' 1){'I"w tile C'OIlI]la1":ltin' PI'OXiltl,lte 

• 





The Fuels Usell in l"e.1:as 

anll ly.~cs of ilw H oyt lign ite, IIn tl l'ocnl lonifls con I tc!'tctl , nlso COl1l

pa rathe flllaiyscs f)f the gag from the t\\'o kilHls of fllel : 

{,(Jal Alwl!l.oes 

1 ~1 "i" tu ro...... . . ...... 
\'oJat ilc mnUcr , .. . ,I 
Fiud ~'lTl~",. . ..... ... . .. . . 
Ash . . .. . . . .. . .. . . . . •.. . i 

D. I . n. I)cr /l<IUJ1(! , by c~toritllct~r .. 

C" .. bon dioxide. 
(lxn:"" .. , ... . .. .......... . .... : :.::: ::.:.1 
C"rl~'n m"""xidc ... . 
~Ic,r.:",c (,,'''','' Il:'x) 
1 t\·,h .. ,~"" . 
Nitr"fl"n.. ··· ··::1 

""'01 heM ,·"1" ,, I"" .. "hie t",,\ ... .. , 
l';IT,:<:!l\,e h,,,, t "a Ue p~r c u!'ic r<>ol .. 

, 

H<>y t ligni te , 
pcr c"n t . 

2.1.R:l 
:18 .:1:1 
:.!!I .:t.! 

ILf.;J 

J(~) . I ~' 
II,Oll7 

POC"h<>" l u~ couL 
I,er cent. 

1.39 
W.Ol 
7~ :.!8 
tU:': 

HHI .flU 
1:1. lJlIJ 

]lO)· t tillnile. I l'" ... nl",ntn" "o~t. 
Iocr ""ut. pcr c"nt . ,- -------

1 ~.1 7.U 
n.!' 1).'-, 

1:\.:1 LIC I 
:IJi t.n 

!~ . 7 !2 .!1 
--:~~}---I------. "II:~ 

HNI II I liN) .1.I 
".111.:\ tl. I. u . nil.') II. t. 11 . 
11 7 111. 1.(I. , III .X II . ( lI. 

It is propel' to nd(1 thnt tlHl lignite n~ lesleti nt our .East l' iUs-
1m!'!=(' pl ;lllt harl l o~t con.::idr,rlthle or its moisture in transit, and 
in sjorngc. With -( rr.~hl,'i mind lignite we shuu ld expect the 
13. t. u. \':lluc pcr p<llllt(l to llc lc~s thllll in the samples tested, by 
l'f'n~l)!l or Ule probnbly higher tnOi~tt\ie eontell t, :Ind as a consc
qm.'llI'c \\"(~ ~holtld c;"l'ed. tIle (n('] c(\JIsllmplinn per hrnlw llot"~e

pn\\'C'r pe t' hour (0 h(~ proporliOllfltdy hhthP.T thnn SllOWll Oi l 0111' 

t es{s wjih t he pnl'tinlly dry [uel , 

HOlfcn!r, I.1l is tiors llot nfrect the lIlnin point oE ill t cre~t, i. ('., 
thnt ill a iluil ah le type or proilueer Uti" lignilr, call he u!i iiz('d lIOt 
()nl~' Go!t\'cuicntly, lllll fl" ('fficicnil.r in pl'(lporliol! to ill; nct-tlill 
tllcl'nlu! \'a!lIe Ill; nny fuel whnt~oew'r." 

A!; lo 11\(' atl\'nnlnge o~ using prolhlCo.'T gJ1~, ~fl" . William .Morey, 
.1r., Ita~ ~tah~\l thOJ millier in all Cs:tCI1{'llt hlltllllC!', H e say~' : 

" T he pom llil1t'rl d Hde[1r.\· nlt:lin;J ldl' in 111\' 1l1'~t ~teaHl clt;!"ines 
o.l\d boilN!', operati ng under tl.IC HtO~t fil,"o rahll' cm1l1 ilioll !=, is aboHt 

'Th(! ,\ m(' r i('""", Vol. IX, ArticJ('--()~! ProuuC('l". 



'H) 

J ~ per ('cnt of IIlc ill '-rill ~ ic !1('lIt CIl('rgr (Ir th(' fu('l IIM"l. On thc 
olhel' Il<lIld, t'hl: 1Il(1dl!rn g-i1i; ellgi lw, (,\'(, 11 in slllnl1 1)(111"('1">:, wil! givc 
1111 dlki(,JJcy Inm·h higher, !Jllt if it he sllpp!icil Ir ith illuwinati ng 
:.:-,15 for f11l' I, n ],lrg-e nll1()\lnt or tIll' ('{'ono 1l1.\' "11(, tn t li(' I d~h('r 

dTici(,JII'Y i~ l o~t. in the! co::;t of Ihe gHS, Uellt t' l1cr.~.r in th,' [n rlll 

of COll I .!!II~ at II tlollnl' PI'I" thol1~;")lld fect, ('o!;l>: thid('I'1I linH'_ as 
111\1("11 ,IS nn e'llI il'alelit :l lIlonnt of elll'rgy ill flu' f01" 111 ,)f ('0:1\ nt 
l Ii!"(!!! ll(l llan; piT 1011: jJlerdol ~' . in 01",1('1' to Htili7.e a ;,:,1" PII !!:i nr: 
to ib fn ll HU I'nnlH!.(l', t1JC gi1.~ \\>,clllrln~l he prmlll(-(:!d fl S (,(,Il IlHlldcall y 
:IS p()~."jh!t'. '.l'hif:. h eX!lr· t1y tile hmelioll uf tI lt! ':':-!1~ pI"Oflm'l'r, :Iud 
h.1" its 11."(' H gooll gll.- cll.!!in(' with a U1(!oret i('111 tll(~rm ; d ('nil-ii'Il(!.\' 
of ~/G (II" SO )IeI' (,(,l1t, ()r a 1'1": 'dica l Ihenn al cfTitiClI l.:,Y o r 2,:. 01" ;10 
pel' ccnt, will Hmili l.r (;oll\"l'l"l inln ;ldu:d work, or ll\"ilil,d,le JlOll"e l", 
'~.'i pt! l' {"t'll!. or til t! IIC;ll t'll('I"g,r or Ihc g": I;; ildirCl"cd to i t. '.I'l ie gas 
pro411l(:cl" (I f slIdl H pla nt will lrltlh;rel' In t.he ;,:as nOollllt. F:U per 
('I'llt uf the iJJH i l1~ic cJlcrgy o ( the ('"0:11, ~o tha t n gas-pmtl l1('"('"1" CH

gi ll!! opprnl"i llg Oil :Ill iurerior gralle u( ('0:11 lI"il! ~ho\l" :111 dlir-i(,lI(,), 
Dr '!O per cent, as ag,dnst t ill;' 12 pcr CPll t of a s\"l~om eng-t HC nJl(l 
hoill'I' ptJlllll~ i H g- the hc;;t. HtC:lI ll i l1g conI." 

,J X((/lIml (l a.'·. 

We first 1]II0ie fl'OIlI "'1'llc P l'uuuclion of ?\l1tnnll Gas in \H l 'r' 

ntlrnnee (chaptcr fro m the mineral ]"e';0111'ce8 of the Tl]1 ile(1 Htnlcl' 
t"H!t'ndar yeO l' HJ1 2, United Sta tcs Geological Sl1nl!,I", pn:p:l rcd 
by R lIi Jl lln(Ir.1" thc slIpcni.;:io!l or ]);will '1', 1);1.\', 

"'rIle ),('111' 1 ~ I '! \l'U::; HI(' Lcst i II the Il istol") or t.l1C llil hl 1"lll-gas 
illllll<:.try (I f '.rexa~ all(1 the Ola) eoulll:y field \\'118 tile gTl':lt('.;:t SOl11"ce 
or gas ~nprly .. t he L~nc Rtnl' Gm; Com pliny bcing the pl"im)i pnl 
l'I"'lfllll·I·J' . 'l' hi;; company 4locs not di."l rihllt c glls to C{)n ~II1l\(~ I'S 

dirt'Ct, hut. Hllpplirs it s ga~ to t hc N"ort.h ' l'exn ~ G.l .~ COIIIP'11IY, 
tile Fort Wort h roas Company, t.he DilH"s Ha;; COIllP:l1l.\·, fln(l the 
Coun ty (:us COJllpany, which fi. l1ppl.r eOtl W11l Cl"ci. '1'111' follow ing 
nallled places I\"er(." ::;upl'lied with ga.o; f WIli the Clay county gas 
lipid ill l!ll~: All"ord, Arlington, ]~cne\'uc, Bowie, Brj(lgeport, 
BycJ"s, Dall.l":, J);")hl'!ll"th, D('('HtUJ", llellt olJ, Eilg:lc .Ford, FOIt \\'01'111, 

Gl"illHl Pl'" il"it" H elHictta, Trying, rctroJia, Rhome, SlIllset, Wiehiio 
Full::..' 

'Additional towns supplied, October, ltll3; Gaincij \'illc, Wl,it.· sool"o, 
Slwl"nmn and Deniooll. 

We fue informed by tlle J..one Stnr GIIS ("0. , l"ort \\'01'(11, '1',~~a s, under 
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"liming HH'? fI iol;li of 1:l W(!ll~ I\' pre tlrilll'li in CLI.I' ('o\Inl.\·, 
of \rhi"h ( 'i .~Ii! 1\'C: rc gilS jl l"( "lllCCl"~, the 1l11lHbcl' of gns wells nt 
fill' do~(' o( the YCIII' hcitlM" ;.l!J, AlthOllgh shay gn" snll!h nrc 0 1" 

(,_'l~jnt11111y ~fTlh·k at ] ,'~ ;.O III J. / iUO reet, Ule Ucst wclh in Ods 
fi eld \';1l1g:e from t,5 iiO to 1 ,~· .:;O fecI.. The pJ'(~ssl1rc VfH'ic,; from 
GOO to 71'! 1~\l Il <1~, tIle l li~ hcst. DI'ig:illU! rock \WCSS U1"1l or well!'. 
in Ihis liel,], 'r Ill) :J \'crngc prcswrc 011 JallllHl',Y 1, l !Jl;!, \I'm; /;.jH 

pOllnds <lllil Oll J)cccmbcl' 31, 1012, it W;lS G?U pOlllllls. 011e lI'ell 
in lhi .~ Ikhl lint in lI ~C ,luring l!Jl 2 never fell helo\\' 130 }lOlllld~J 
;\11(1 fot' fire, lIIont1l~ SiOOl1 fit 'HO pOl1TI(k A tc~t of glls ·r l'nm 11 
llH1lI 1H'I' or \\' (·Il~ ill f he fivld llliHle h~' S. H. WOlTell, clwlIIist fnr 
llic HurraH o r E col101n ic (:1'olo.;y ;llld '1'Ccl lll olo,~.\·, Hni l"(' I'.~it ,\· o r 
'1'c .~; , ;.:, ~ho \\"l: ~'OO .H ri ( i~h l1 Iel'mn i llllii!; ]WI' cllhie foot. 

Sccolld ill iIIlJlurbll lt't! 10 Ule <.:Iny (,O l1ll t) gas field is tli p. gil;; tichl 
in Wehb (;OIlllt.l· ( l:ei;;cl' field) f rom whose \l'elL, gas is being Sl1]1-
))iie!l (0 C()Il .~llIIlC I';; i ll the 1'011'11 of Larcrlo hy the liorder Ga l> Com
l,nn,I', which I'cr·('il"l':; it;; tilll' ply frolll the PJ"o~ln('el";; Oil Co mpany, 

Allol liel" ga~ field of in ljlort 'l11 l'C is fo und in ShnddcfoJ"(l ('o nll t.r , 
pl or:m field ) , fmlll who."'e weI) ,. gil;; is heiJl!; sllPll lil'd to C() ll

~l1ltlcr" in the i011"11 of U.onm hy the Pionee r !Satllrnl r:as COll1p;ltlY 
,\11,1 tn 1'11(' \' OInl of Alllnn)" hy thc Alhlllly Nntur:ll Gn~ COlllpany, 
holll of t1\('~(' (,fl lllp;ltlies J't'("eil'jllg their flUl'Piy of gml fWIll 'J.'llc 
'J '!''''' ;} ;; COlllJl:l ny opcr;ltillg in this licltl. 

0111(' 1" fi eld;; in wldcll dC\'c1opmcnts were in progress in l!llZ nrc 
H~ foll o\\";: ; ill .\ JIg-dintl cOIlIll.V a \l'dl was ,l rillpt! to fl, depth of. 
:i1;! ( CI't, wi th :l fl,1)(,\\" i ll~ o( oil nIHl ~ns; wOl'k \\'a~ di.~conl il\ucd 

:lllll thc ""I' ll not fini.-<!Icd. On 1 [ollmrn.r lIIolllltnin, nO!'tl11\"c~ t. p:ll't 
of .Hrmrn ('Ol1l1ty, n :.:a~ \\"(~ll \\"~I~ dri1!C(1 to :1 depth or :lOG fr'f't, 

.111t<- ,, ( 0(·t"l'l'(' ::!!l, l!ll:l , Ihnt tl", ir pi p .... line lIlill'llg"', in main "nd hrnnelt 
lill('~, i~ :1." f" It'}II'S, ill l'u lIlI<l 1I111111I1' r ... ; , int h ., ., inrh 

I indl , inr!. 
R inch 

10 hll"h 
l::! illch 
IIj ind' 

liuc 
lin(' 
l i ll{' 
linc 
linr 
liM 
lin<l 
lill" 

J1 , 
4 :~ 

" 14 
<0 

.. ...... . 50 

.. .... ... 155 

:lGll 

In :"Irlh i<ln t o 11':';11 :11Id hr~l1ch 1illf ~, t h('re WCl'" l ... tw/'l('l1 I;:; ulld 20 
mi l. · .• " r ~"Ih{'rin!!: lin ~~, from 2 ill('hl''<; to ]0 inches, in the neld. 
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wl lirh fl ll'll i."hwl morc thnn euough gas to open-Itc lin cngilll' ; 
111loHH,:I ' well (lri li('d in I1 l i .~ locnl ity to a tlcpth oC 310 fcet nleo 
fll l" lIi~llc(1 2'115 to ,'lIll nil ell /.dlle. '1\\"0 g"flS wel l;; were (h illel] in 
Wic1l i ta ('Qu nl,r, ;!;l~ Ix- ing \I~cd (Or CleM JlII1'I1I)H'.~. JlI (lom.nlp:: 

(:oll 11l y It gil ~ \\"1'11 \\"n ~ ('o lllp lC't(!(l I)t l(iS fr.('t, wHI! I:if) Jlo lillfls 

1'1" ,"111".', 1'I"I),]ud to hI! lL"rd ill (i{'id wnrk. 'I'11(' l"e 11:1< IoI'("n (:l)lIIpi"j('(l 
i ll 'r. i11lf,<llIIH! COHIII ,I" (\ I(·.\in (i,·I t! ) litl'!'C' gom], rJr," ga.' 11'('11. •• hnritJ~ 

nil (! .• ji ttlukd rOlllhinC'd c:lpndly or to,/JOo,noo tul,ic f(·d. 111 pr()s
l)('di n~ ror uil in !\Inl"l ' l' ick cOHIII-.,·, (!(ltlSitlCl':l l,I( · g'H~ \r:l.~ found in 
one well a t dl:!Jlths of 7;!:o, !17.i, nnd 1,0,11 kci; in :1 ~l·(:tHl( 1 well 

only olle gas ;;I r,dlllll, ,Il ' 11 k el , Il"a .'l d is!;ol"prt'ti, I h i;; well Hot 

hei ll!; tl rilletl deepe r. 'f he /il'.4 wdl nt a depth or " '! .) feet h,l~ 

aiJolit ;iO pounds pl·('~.~ l lrl' , lind ;':-H,; ha~ IIl?CII IN ?() frolll i t tl,l" dri ll
ing, 'I'll"" \\"clI~ WCI'1l d l'illil1;':- in )l cCulloeh (·mln t.\' nt Ihe dOi:<e 

or (!U·~ .: 101l1" I"clb eOntl'lp.i t'ri ill IIli ~ ('ollnl.1" ill :t!J.1': lIT!"!; aha ll-
01011(.'(1. I II I~,dls cOllld.\" il il ('\ I,c l"ill te lli ;ll well Irnti (11" illl:ll 10 a 

lll:pth or 'i l;/) f, 'd, lI"il h e(ln~ i d " I'ah lc lOl w',r ilig of oil and gn;:; al n 
tkpill or Hho l1 1. I filJ ll'rl i t C!,l \"ed ,Iud !<h ll t out 1'1·0.~[lcdil"l! r il\(li n ~'1l, 

Coll'l u:trr ('Olliity Iras a field of Hdi\"ii..r ill l !I J "!, I,"i. up 10 tl lC <:Io,:e 
or Ule yen r only til'\! ;.rUlO wc ll s had II(.i'n (;oHl]lictcIl, t il(' ]ll"oUlld of 
which wn .~ IrHed l or fllel ill tbe /idd . 

COllsille r>lu11! Wh p1"lul l1 t"I;.1 ill the oil tid.,,; oC N a \'nrro Iln(1 
H nl"ri~ count.ic.,; i~ con.;;lItIlcd fo t" field purpo~es . (;1 'tlS Il Itl('r~ in 
Cor!<icn llU are supplicd wit.h gmi frOIll NU\"H l"l"O ("Qu n ly wells. 

111 At:r<;co~!l It)lIllly H'\"cral nr!csifl n wl'l1s lrnl"C! hc('1t 11rille.l, 
\\'!Iicl l prol! IlI'C! n mlll l1 (ll1 ,llIli!y (If gllli wi t'h Ihe 1I';lt('l", ]<"1"011\ a 
rl'\I' or tl l('~c \\"1'11.., :rn~ i ~ l)eiug used hI" tite O\I'!U!\"~ or the \\'('ll~ rot" 
i ll nmiwlt il1g nnd Ilcnt. 

'I'lte lotu l (jIl11l Ili l.\· or ;!;I.'; jl lw hl('cll f rom \\"I·lh ill 'l\' :\n ~ ill l~ll'~ 

nllHHllll r(l (<I 7, l j'II,:i7; i,OOO (,lI lli(' ied, I'H h ll'(1 lit $1, 11),,),077, ,In 

nn'rag(' [l1"i('(' of 1 ~ .H l \"\,ltl~ pt·r Juno (·uhi(' rC('( n~ l:ot ll l'll .. ('d with 

ii,;:;O;I,:\!l:I .. ()/l~ t 1·lIlli,· r,,('t , \·fl llI. ,,, at !\i l ,OlI,~ ! ." :111 HH'rngc prke 
or l i-:. II t'l ·nL.~ jlrr l llOI) ("'lIhi(' rr{'~ , in .1! l .l l. '1' 1)is i!> n ;.ruin ill 

Yllill t! or :j:.;.mu; t:;'! . 'I' ll(! ;! .. cater I'ClI"l intl of HII! \'allle ro .. 1~J1'! 

\\"1l.~ rcCC' il"l'd f{I I' g:l~ SIIppli0d [or dO!lll'~t i l: JlIII'P(H'~, which n;;
gn'g';d cd *!)O(i,.I I·!, lit" llI·ad.'" dOlllri (' t.1I1'? \",llIle or: the .!!;IS ('0I1:;\lIII t"11 
fo r ltWllU r'lClll ring II II' I power 1.11 qIUSI! . .;, \r! li r! 1 \l"n ~ f!: I !)R,(i li,' . :-;uum 

g<IS i~ lI~c(l i ll 'l't'X U;, [or I/I'k k ut;tJ)ul:ldllrt , . . Fu)· 1'0\\"('" p lt rJl"~I!S 



it i .~ l1!ilil':Cti in oJll'nltin;:r :;o~ cngiu{'S ond oo i l(!\"~ at wnr(!n\"otk.~. 
it-e pl:\IIl.~, collol1 ;.:ill~. 1\lld :1\:'0 1111";':01.\· in field work. 

The! iQt.ll IllllHln'l" of g!l.s \\"cll~ in Ihi~ State \\"flS 87 III the dose 
flf 1!112, oC whit:h :?I WC'l"C ,\rili(',\ in 1912, 'J'he IlUlllJJC!t or (ll"Y 
hok'S ,hillcd \\"11 5 :!;:. lIud tll(~ nllllllJeI" of gos wclls aha ndoned \I"US 
~ix. 

In fill' ycar 1908, there Irere .! 1 PI"()(\lICCI"i> Jlfir ing lllltuml g": IS 
wdL.:, lI"ith It"??;') Ilwnc:,ticJ nnd 18 i lldll .~tr if\l conSIlt1\cr!!. In the 

Yl':l t l; 1!)()R, 1!"10!), 1!l10, file 81110lmt of nntntnl glls N"ln!'llIllNl Il.nn 
the \":t1Ilt~ wel'l' ('()tuiJiJ1("\ lI"ith the r('wrns f!"OlIl .\ In\'(ltl\fI fln,\ TJOlli~ · 
11111:1. 

III till' fol1fl1dn.!::, i:1hlc is ~i\"ell n rC('Ot'\ of the lliltlltnl ~:I;; in
,11l ~ tl".\ · ill '1'(,X:lfi fmul ]!}OU tn 1!} 1 ~, i!lchlsirc: 

'I'IIC n,· l·C'llgc cont r(,lIcll h} IInlnrn! gns compnnie!l in ' t 'l'xn~, i.s 
Fhc\\'11 Ity the ro l 1olr i ll~ ~t:111!111Cn t, tnkcn from lhe volume;; 01 the 
]lflllt'ril l ne~o\lT(,C'S of the U nited Stntes, issued hy tile I: tlitcd 
Sh'\I'8 Geolog i(,:ll Rnl"l"ey. 

' ·'·:le. Fee. I.e.:,,,,,d. "D~ riAh". Tnlnl. _._-- ----I 1 !lOS • . . . .. . .... .......... I.' .... 3J .4:;" :11 ,forO ... , 1.1\1.'; 1 ~1.6~~~ 13 1 :i,!ij' ·· 1;.:I,fl9a 
I I)W , 7 . :1!1 1 ~!J.'J.J:I:; .'.1.r>ll.', ~ .',7.~1 4 
1!l11 I :1.7·m t~.1.l7!1 lGl,7.1!) .', I II.II~II 
HII :! . .. 7.(\(.o I f~!.\II!) 6,:16\1 167.!HII 

. _---
I II all.\' :lc,·l> ll1ll of 1111\111·111 ).tQlI ill f l 'cXil~ lnt)1ltil)lI i" til be llImlc 

or thl , Il1'Ot lli~i H:-' /i, ·l d ni (·J"("lI"tlH~r, Hodll!'l1.;:t p:u·t !lr Hc·'lllll(,l1 
,·ollilly. 1I·!tel"{' Ih,~ n'")~I"1I :",,1 'l'('Xfl.~ Corpnl";l1ioll lin.;; r01111o1 I'.'\cel
II'Ilt ;..'a.: l1nt!I'r ;..'ol},·1 prl··~1H~. Our ol1fll.\·"i;.; No. ~:H) ill '1'111.11' \·1 r 
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;;ire5 thc eoltl[)(l~i!i(lll o( (Ids gns. It IJnu high Ilcn(iug ralllP, 
H 17 B. t. ll. per {"lIb i (~ fo()t. 

\\'e hnre lIIad{! IIU :l1Ialy~i,; of the gas (1'0111 the ]!k~i'l fi('lll~, 

L ill!l'i;iolle l'ount.\·, Ind. in u pIIlHphld j~';;II('(l hy lhe ~h'xin ('0111-

!llcl'{';111 Clnh it i~ .. h i/ l'd thnt tile Ilent units wen! 1,0(;11 ]I. L 11. 
lX'J ' cIIlIie foot, 011 HIE' HHllU'lJ'ii.\' o r H . C; :M anis, of t he HOllins G n~ 

COIH pnny . 
1!lIdel' dalC'! or XorclIlbcr:1, w(' nre informed by the MI'.xiil Com-

11I1!I'P inl Cluh thnt thcy nOlI' hare 17 jll'odllC('r.,; ill il lat fit'lll, nlng
in;.{ ill voilime (rolll tw» In fHlem million cllhic red pe r :? ! hOllr:;, 
lIlak ill!{ np]ll'ox i tlla tl'I ,1' 1:;0,000/1/)lJ (;uhic f rd p rod u(.fioll pCl'llny. 

The pr('~.~lIn! of till' 1\'(·1 1" i.~ Ulli fol'lilly :.I'll) l)(lIl!1tl~ 10 Ilic .~rJ"are 
indl. :111" Ihl) dCl'lli \'ill'i t,,.: from (;,iO to ~ '~ .i ft'c L 

T ill! (1) 1\l p()~ i jjOIl or 1l;i!H r ll] gil:i (('nIH ' ]'ex:1s is gircll in ' t ';11Jle 

V[1.. 

Ii:! I. . 
171. . 

A. 
II .. 
C 

COJllj1n<ililil/ (If 'J'('.m.~ .\'11/./11'01 r;lu-, ' /jul!l!1r.~ IJ!I 

S, If. lI ·orrell. 

(HI .. ·( """Iy",,". 

.. .... "I' """,, 1 fl .!!I) I 11 , 711 I T race 1·'\!OIlO 11i7' !l:11 ....... n,:!') I' .:'\U (I,W \" , .. U. II'I 17.:! 
... :-/""" U .3\1 O .:W U ,:11) 1 .0 .-• .-;.~) 

_ . . ~, .. ,___ • I , I 

l':xpl:wniioll Or 'l'nhlc YII 

:JI .:17'17 1;; 
:111 . 1i 17 1-
:1'1.1:1 .-.1iI ~ 

'. 1 

1I :.jf,i; 
II ~:!6 

,\ n,tlysr" NI)~, ;lIi,!-3Gi', iIlPIIl" in', rcPI'C"I' llt 11{,;l t ill.~ pOlrer flS 
(' X:111Ii ll (:11 ill thc ;!!IS fl'01I\ l'ci ro!i n, Ci a.)' cOllll ly, for tile Lonc Rtnr 

·O,·I~" "i,,,,,1 I,,· "1110'"1"1;,,,, I.",,, Ih .. "n~I~" ; ,', " ' ;IIl! Ibe f"lIow;n~ la,· lo .. : 
11l",,,;,,"M', 1, /110: ."",1"", 1II<>I,,,.;,lc. :11 ,-,: h,,<l""l~". :tJI ' llI elh,mc. II~,:J: rn.O ,Jell. 

F . ;n;I;~l 11",1 :l:!S .k!l. I". li ",,1 ICIlII",m[II 'C. ,,, ,,,,,,b·.is II Ihc,." "I:" "'I""lc,1 12 . " 
J",r cellI. ~ 1I'1 in :o n"h";' C :'.:-.0 J'" cent. clh :o ne. which ;, n,,1 i"eI"ded in the " " lcu 
lali"" "I IhcCII",l "nils. 





The FIIf'ls F.ocrt ill 'l'e.ras 

Gas C01l!jllln,r, Furt '\"orth; tlw al'Cl"agc of all 
given. 

8 1 

tcs/s heinlT o 

?\o . . 14J, ;:-;t.~ (roltl Petrolia, Cln.r c()u ll l~'; tllkcll I"wm the main 
in 1:"0l'i \\"orth, fllill ["l'CI 'h .. 'll by us in steel til!!", J ;lnllil l"'y H, l !II J. 

An ll iy"is No. ;( ):l, gll~ (rOIll Petroli a, Clay ~ou nlJ, from s{'niee 
pipes ill Dalla~, :\ LIlY ;!O, l !) l ·!. 

Anal.r.-:i., ;\ IU. riO:!) fro tll a well ni ne mile:> \\"e.~ l of (; o\lzillci:') 
GOllzale" ('(,lIntl- . 

. -\n:11.r.~ is ~o . s·!·!, fn >lll II J()('nJi ly 1·J. wi les \\"C'4 of Cro('kctt, 
H Ollston COil Il ly. 

: \II;1 I.r."i;; ":\n .. !::!), rrolll ('I'l)lrtller, :\Ic} l lIllcll COl1l1t.\·, 'BOIstOll &, 

Texas ( ~()rpol";l j iOIl. 
Allal.r.~j ~ 1\,). 1 (iii. depth "r 7l '~ rcd, F leming & f)n\" i (l~oll \\"1'11, 

i\ lul"(:J" ick coulily. 
AllOly"i ~ No, {!Ji", gn,; uuu1Jli lig lip through Hea Hhcl', at lIIol1th 

o f { !aiih Un'ck, 1:I'd 1: i\"(~ r cOllllly. 

Alla IJ~ i.~ No. 1;!!li, ~ample token 1'1'0111 gal; li llC', 1t) l1Jile.~ from 
1I ](~ well!'; ni :\101':111, :"ihnckl'lfonl COll llty. l.onc Stnl' G~s C011l['tlny, 
Fort \\ 01"111, 

, \ Ilal.y~is .\0. ~:i:! , :<ililipli! takell r rOJil ,1 sp r iug, I mi ll' i'll .• f or 
'J' riJlit.y, 'l' I'illity ""lIllly, '.I \:.'(n~, 

, \ l1 n lYi;f'~ No~. :n), li'!I, ;l lId 1;' 1, ;fas ~llpp l icd 10 Lal"l'd" rr()Hl 

[ki~cr, Wchl. (:ollllly, II)' tlw Ho rdl'r ("LIs Coulpan.\". 
.\ . Un;; fnull I 'dl'oli:t, ("lilY ("ollllly . Ann lysis uy \y, :M. ro m;· 

~cfl, lnic i·it.l· ;fH~ ill~I'('( · tOl', Fort \ru dh, 
111 mil' HlI IJdiJi No. ·!lli. Ojl 111111 n :l.~ F i l'I;r.~ or \\'il-hi l :1 'In,1 

Clny COllnii{'.~, P:I.!!" ·!!:::I. tId" :llllll'y~ j ~ i~ crr()n,()u~I.\" gi\"\,II, Tile 
ligll l"l '~ rhr !l,\"Ilm.!!"1I ~11I1III,1 he Ih"~l' rl!!' Illdll'lIu', '1~ "Mr. 1 111 .~ "'1'1I 
rC'portf'o! lin 1l,\',lr(}::!O'Ii. \\'" 11~\'" nil' HlIH I ,\'~ i " tllnt W;1.~ !«;111 10 11':, 
11M, 11001·('\"('r. II", H r. I: ll,"'~I' II , nnd n'grd till' f'1'l'OI'. 

B. (b~ rrolH I'd rolin, l 't".\" (,OlIlIdy, .\ lI aly~j" 1..1' l ; l1itl'o! (ln~ 

:Illd 1111 pron '11 11 '1\ ) {'''1I1 polll.\", P h i \,1']( '11'11 i:l, ~Cp{('III II\~ I', 1 ~1(1 !1. 
( !, ~allw, \'''\"''1111~'1", 1!I ! t) 

1). \:;1;:: fl"OI11 C:u\,\u, LUlli,;j,llI;I, , \ l1nl.\"i~ hy F. l ' . P hillip!', 

Pitt~ 10111·t!", 1';1 . 'I' lli;-: ga- j" ~1I\,pli{'d to ' I'l'\fll'krlll il . ) ral".·I1:1I1. .\ f 
lanla a11(1 l >i[!, I'PI',~, 

111 all o r 111(' ~r :lI lH ly"'r.~ the n . t. n. 111<11"1\ l'd .:. harc hloCH e:l \t;lIlilte,1 
hI" 1111' r'ld'l r.~ ;.:i,'·(j :1 1",\"(" ll ' i~ fa ir (0 ~;I.\" t1l;\1 olh,, 1' rad"l'._ :ll" 

lI~~t'll IIwl th,ll Ilwy g" i l"(' highe r ]"('iml l ~ il1l1!1 Ih()~\' '1"1' cIIII'J{\.n~d, 
" 'c 1)('li"I"(' 111:11 Ill!' 1"lI"c1" \'e,,"1(~ ,ri ll llj)IH'o);l1'i1 IWln'c!' ('(!1I1Il1c\Tinl 



sz 
n.:qllil-clllcnt1:' than !lll~ hi~hl'1' Olle~. 'rhe B. L. II. not lllHrked, were 
,leh'rminc{l in the Junke r;,: ContinllOus Galur·jmder in Oll!' own 
lnh0l'aiory. 

,\(,(.nrcl ing to 8-Ldis[ic!< g'ntlJcretl h)' tJlI~ Uni ted Sbdcs Ocnlogiell l 
SUI'H'Y ' the lotnl rp1nl1lil,\' o[ nnlu!'nl gn .~ proflul-!'I] in 1 Ill' ['llil etl 
St;\I('.~ I!I [£II'! 11':1'; :;r,'2,?1);:,1:;'~ ].f ('Ill.ic r(',~t, ,"jlll ;111 IIH'1';\gC 

nhwor 1.'},O.j. (-Cllt~ pr1" )1 "l1hi(: f('d . \\'(',,( -Vir.zillin It'll with n 
l'rorilldi()l1 or ~;;!),08S,()r,~ 1\ 1 {:ui)ic feet-. ' l" ~.\n~ 1';l11kl'd niuth in 
I,rndw·jioll lln,l [nta] ,';]in,'. In t Ile qll'll1lil.Y or ]l,\llIrnl gn~ ('un
,- mlll'll; J'cllllsyl \';1Ili:1 I 'il .,ily leHCI~ ;d I nr tIll: Orlll:!" ~I :Ill);;., (01', in 1!J U~·. 

jill.",'" 17:l,(;',(;,ofl;;,noo (- lIhi,- ref'j-, ,',1111(,,1 at *'?(i,~~Ii,;IO·!. 01' 1i5 .'Mi 

('1.'111,,1'('1' tholl,.,l!ul III J'ell ll,;ylva llia the gl'eHte~1 COII~lIll1pt i ol! was 

roJ' iIH11I~ll'in] Jltll'jll'_-I~" and tlie !i1"l'1',lgc l"alliC of (lie :;a" WHS 11.·-105 
l"CH (~ pel' :H ('lIldl' [t-d .. Fill' dUIlH~~tic Jj(lqJO~e,;, Ult' lll"l'l'uge "lliue 

I'l'!" :i\[ cuiJic C,'t' t wu .~ ;! 1.5:; (·cut" .. \ great. tll 'a] of ;.f:l~ rrum WCl;t 
Vir.;;illia i .~ pipl'.! to nlh'l {;01I.~Ulll( ~ d in PCllLlsyhalliil. 

,-\(.'(·on·!illl,( III PIIO]f',' tlll ~ Vitl·i,llion in, anll lhe 'Ivcmgc cOlllpo~i

tiV,1 ur. 2 ] ~'lI l1ph'~ t)l 11a1(\I',11 ga" i'rom (I i 11"1-1" ' 111 ]OI'lili!il';:; ill file 
j ill ill "l :-;1:llc.~, i;: <I'; rll llow.~; 

;c--c--c-cc~·~- --- - -._- _. _.- -~ --~~-[~;,. t -·I~:.- -I -~'~~.-
Curl",n tlill~itle . .. . . . . . . .. . ... .. . .... . .. .... , ~,:'," •. ,',.". I ,W, .. ,I! 1.:>1 
Illuminollls.. . . . .. . ., II.'II! 
OXYIlCIl. .... . ... . . ... . ..... . 1' 0.12 2.W O.S!) 
Corhon ,nonoxitic . ........... "rrn~e 1 .00 0.'18 
1 lytirullcn . . • .. . I.~ I 2-1 .:>r, 1;.&1 
Methane.... .. ... . ................ 1 I~ .. :.U} !!ti7· .• ~1 7'1, ... ~~ 
NitroJol~((. . .. . . . .. ~ 'U ~ "" ""' 

E thy lene......... ....... ........ .. .......... U.I:; 18.12 2.77 
1-ly<lt"'1 .. _n sulr>hitlc . ... ..... ... ..... . ...... 1 O. lr, I 0.21 0.111 
British_thermlll units per cubic fool.. . ... .. :>n _ .•. I~ 17U_ _ !l7:> 

Of Ihe .'tl nnnly8c~ gil-en, eight. CUlitnit! ily(ll'O~clI l'ul phide, in 
,IItIOUItI~ varying" flOIll 0.15 10 0.18 pCI' cent. 

:'{o gnsolinl' i~ Inad e from 11Ilt.llnd g;l~ in 'l'exll~. 'l'hi!ol indllshy 
("aille illl'o p"I>lllinc'llc(' ill ]!lll \I'hell th('l'l' \1"(')"(\ l)]'u,il lcl'il in tile 
T.!ni!t·d St:lh~.~ 7, ~\H5/):m gallons I'aiuc(l at $5:Jl,70-t, 01' nn .1I"crnge 

of 7.H; c('nh pCl't;illlon. 

111 Ulis yenr the IUlillrnl g,l~ IIscll IOI' thc iTIallldilf'iIll"C or ::\nsolinc 
\\'a~ :;1., ~7;),(i!)"/,2G3 ('Ilhie fret, \'n Im'll at $ (76,!1(i 1 : tlli' .I"i('ld of !!:l~O 

linC', pcr thousand cubic Jed o[ ga~, I'nngillg frutti ·~.(i "": 10 3.5G 
g'll1on~. Some lduds o[ naturnl gns ywld [rom f:! tu )(I gal1on~ uf 

).!'Ilsoline pel' thOl1Sllnd cubic fcet. 

'Th~ ('ll]orific 1'ow('r of Fll d~-, 2nd ] ':<1 .. 111(Ji. 





In 1012, the jlrot!lldioll of ga~olinc from natural gas rose to 
12,081,11V gallon"" \"a1tl!~d nt $1,157,4 713, or nn llrCl'uge of fI.G 
C'cnt~ per gallon. 'f ile qUl1lliit.r or nlltllrai gns UHX] WllS -1 ·,G87,~' UG,-

32 ~) cll],ic rcC'L I\ S nlso in Hll I, West Virginia Il'ilS the Ia l'gC!~t pro
(lweI' ,If !-!:;t~olinc from n,l l lIra[ g:11~, lIlc other stutc!s, in order or 
rallk, heill~, PCIHlS,dl"lmill , Ohio, Oklahoml1, nnd Cnli fo rnin . 'f hp. 
t"C'tIllW rl"ollt Jl]inois, ColoJ":ulo, New York find Kent-nck.'· 11'('1'0 

l'oml Ii nl '11. 

H Ht i ,~ ltt 1'(' pm;silJ!e to c~t;\h!i,:h th is indll~tr'y in TCX,I~, u.<ing 
Jlfj!tt ra! WI'; or Ji.~!Ilitc :.:-lt~, 1.l1t tltc! (;05t Qr sllch it1\"('sligatioll~ ltllS 
pt·<-\·(·ttkd tt_ fr" itl working ill tl ti s rlit"('ctiOIt. 

\:llttl·:t! !!n~ III \) ('('Ills per tltOl1Snll,'1 C!ubic r('('t. (,Otllpd('~ witlt 
li~ ll il,' IWndttC·('t" !!II .' . ' l'h,"!"1' nrc 111"0 11lJ"~C e~Ll hli "1tm(>ll l.~ it) tl tf! 
~nt!t (' intlllf!flinh' r ic·ini ly P.llg"llA"ccl in tlte ."'nllle line or ilHl t1~tt"y, lind 
n~ i lt~ :thottt l ite ~:t l11C! nlllOllnl Dr power. One of Ihem lUll; n:l\,lIl'n l 
ga$:, ,11111 the other lign ite pn)(}m·cr gas, The untunl! gus (:onsu\\\(' 1' 

fO I' llIl'dy (10;('<1 li;.mitc prod t!!""t· gas anti cJnlllgc(1 10 IlHilH":l1 gll ~ 

witltl 'ltL hOlrr'l'ef, cli ~nlll ntJ i ng the producer pl nnt . 
' J'llI' p l"i ,·\·~ nt II"lli('\1 llHl m'al gill; i .~ ~ol J n1"e liS roll ow>, : 
III [) ,l J! n,:- nd, Itlininlllln hill per montl l : 

l'ir., l 10,0110 ~ uhie lee t ..... ..... .. .. ........ . 
Next 5,(U) cubic Ic"<) l . . " ........ • . 
Ne~t I~" I XJO cuhic feet. 
Nex t 70,OC)IJ cu bic leet . 
Ne~l 9OO.IMIO cubic lad .. ... . 
All OVer 1.000,000 cubic le,,( . 

Cents]>er I,O(JO 
C ".JJ~. feet. 

. BoHN· faLL'S 011 j"l'm con! rllc!. gunr,tnlccd minimum Il iH tiWO.OO 
n mon llt: 

Fi r.~ l :2,iO :\1 (' II I,ic Il'(' t, 20 cent;; per ~l cubic {eet. A II in excess 
oC :.'.}U ;\1 cullic: reel, per nwnlll, W cents per M cubic red . Boiler 

1"11 16 Ull yendy (:Ollll'net, g:1tl1l"1l1lt('eo minimullI hill $J,200 per 
;l1I11ltlil- U (:cnb pel" H. ('Ilbic .feet. 

I t\ \\"ie·hila F,II\S uuhmtJ gns i ~ o[erecl nt 7 and e Wll G 11'n l"s 

PCl" )L ("u\)i,' JO(l t, 111(" piping- r1i~tiltl('e from the wclr.~ ill CIH.\" 
counl.\· \)eill;{ f roUl .t.) to 20 llIilc~. 

fn ~ l n rf'II'll1, whidl (} c riH~~ it~ na i ll l"lll gas f rom thC! Cad(lo fiehls, 
Loui.::; iill1f1, lhe rollow ing pr ircs lllu intllin, tile piping (lisillllcC hcing 
2.:; 10 :10 m il t's: 



UlIllelin nf Ihe Iflli!"rlrsity of Texall 

Domestic rate, 2:') ('enb pcr i\L cubic feet, 1('$'; III pe r 1'1'111 if 
bills arc paid 011 or before the tCl][h of the month rollulI"illg" the 
purchtlsc, 

:-3cllool 'lllll eh ul'eh rule, and Jor stealll he'ltiug- 1'1anL,;, ;!.) t~nts 

1)('1' ~L e11hi(' fed, net. 
I:adory rate, l.i ccnt~, l('.;:s Ihnn ~,)U::11 cu l,ie r(1'1. 

Faclol'y i'!I\'e, 1:11 cents, 250 \ L to 500 M, enhic red . 
];',ldolT ral(', I'!~ ('cnts, liDO If. tIl J,nOO ill. ('uhi(: [cd. 
}'udoJ'Y l'aiC', 1t l'\'ld~, 1,OUO l\]", to I':'()O J.f. ('lil,ie feeL 
Fador\" nlk, 10 ("mt~ , 1,vQO 1\1. clIllie rC'ct :Iwl 01"1 :1". 

For ~o day~' (·Oll~\ltllrtioJl . 

T he g1"IJ~; snles ill :MllrHI,nll, lUI' /.ll(' fl,;enl .I"('UI' t'luling- ,I uly J, 
H)[;3, wen' 181i,OOO,OOO I'uliie fcd ror dOIlH',;lic ,Iud ·t!li, I)t)I),OOO 
eIl1Ii(' ('1'1 for illtlll~hi~il 1'"l"pO~CS . 

III 1";)1'1 \rurlh {lIe jlri('CS nrl~ : Lew ]l1'\!,~S\ln: .~II"lI ll r,til, .• IIl'Hli lig 

,)li ly: 

'F irst 250 ~hougl\1I<1 

Al l ,,,'I,,. ~:;U t1l011;;lII,i 
Jmiu.s\ ria! r"te 

p,.,. l,tWO cu. f t. 

~;"i ""nts, 
............. ,. . .. . ........... .. III ,"'1\1;;. 

I",t, 

nf't. 
!J ~(' llb, nd . 

lil ' 1 \~.\"a l"bl1a , wlliell Il;;!:!~ lIatllfni goal' frolll til\: l'fltldo liC'!ds, 
l.oll i:" i;lJlll, liL(· Jld 1':1le,; nrc :~ [ e,·lIt;.: ro)" olOllll~ ~tit' Iliul .1.0 ,'l'llls fot' 

i lldll .-hi;11 J"n']l",->!.'ci pcr ~ J , cuhic f(~'l . 111 l!'I'! Ihel'" 11"'1"<': !;.I)hl in 
'l'C.\ll rknlJa 1,:1(;{),UnU,Ooo cubic fed., vI: whidl ahuul Ii;' I ~'l" t-cllt 

\\"11'; for iJillllsiri,d ]I\II"]'I»;(·S. 

\\'aeQ Irill ""1/111 Ilal·r. 11lI[lIra! gas rrOll1 the ~ r (' .\ia li,'I,I;:. I. illle· 

l! :oue COHllly, ;111 01 Ihr price will I'I'(d"IIII.I' hl! .'iO ("Plds 1'1'1' ~ J , (;uliic 
roo! rOI' (lomrsl i(' pllrpo~\'!' . '['he pri(t, of iJIIlll~lrinl ;.:';I!' will tlc-

1'('1111 lI]lon lhe :111\011]11" cnl1f'Il Ill('11. Th p di"tan(;c i~ nhOllt I';i rllil c~. 

HrOlfnwood is I,) JUI\"(; natlll·,i1 ;{;l~ rrO)JlI jJlC Ball;.{~ lic1c"l. Drown 
('{JIIIII)', n (liShll1e(' II f uiJOl1t 10 lId l ('~. Ti lt' dOllll'.~lic I"n lt~ I\'ill ],e 

,-, I) Ct'lib lll:r .:II. ('lIlli" JI)ul, Ilid .1 .• (·I'nt.~ r"l" 1111' 1I~(! or Ihe llltllli!:

ipaJily. 
Port ,\dlnll' nl1l\" klS wlhll'lll gns from iii!.' ( ';lddo fifld, Lvu isi

Illlfl, ntilir.ing ;(1) oil pipe JillC'. 





1'he Fads I).'·ed !Ii 'J'c;f(/.~ 8:; 

CHAPTER VI. 

Lr){'(I{ifJ/I (INn E.'dent of Fic!d.s-COlllposilioll. 

In the! liniird St:lh'~ there! :"I1'e! ilhnnt 12 '1,200 SCJl1:lI'e! mi\rs of 
lig-Ilit(· tcnito1".\· l1i~1 1"i 111\tcl1 flS rolloll"~: 

.\b'bntlHI ... . 
. \ l"I,;ltl!": '~ .. . 

(;,000 

!i,non 
]";:I,tthH"k~' ......• . ......•... •• •.•. • . . . .•.••• . . •• . ,,00 

8,800 
:;.rHlO 
7,000 

:11,000 
4,noO 
1,000 

r.Oll i !'in t~n .... .•. 
'Ji.~.~i~~ippi ...... . .. . .. . 
11'ltibnn 
Not·tli Dnkotn 
Souih Dnko!:t 
'l'('ttlH~~"P.(' 

'r'(,~Il~ 

'.I'oinl 

flO,OOO 

... . ........... l ·!~· .·?nO 

'l' lw lig-nit1' nr(>, l in 'L't'xns (·otllpti;;/;.'~ IlCt"lriy onc-JtflH of the t'Htirc 
knfllr u ;Ht',l in Ule l lnilcll Sh1h~~ nna i~ IIcnrly :\~ lftrg:c. n5 till! ~'tl
l-i1"(; :-{\aic or ~ris~o11l"i. 

The li;::-nill' (iI,hl:; or ' l'exM prntmhly ex tclHl over GO,OOO iKl l1nre 
I) ,il<'~. 'I'he original ~llppl .r or lignih: may UP. tnk('n to 1tflYC heen 
in I'Xt·('5.~ or 30,non,oon,non fon~ HIHI n~ it lH1~ ~(,flt"t·('I.\" I,t-('.Il 
lnll('hc(l, fhe "11ppl.\" or. thi~ fW.ll Iwcl1 o(.'(!MiOll 110 nmil'!.\" f01" Ihe 
lwxt lh011.~l\ l1" rrnr" or ,",0. "'II pre i~ found in ' l'CXH~ ('ycry knolrn 
rnri<-ly o{ 1i.!!l1il('. fmm a mnl(' rinl eHrI"ying lml :1 r('\I" prj" ('Put 
of I'i\"e<l (:ariJolI 10 \lcnd.'" .J:' pel" ('c11 l, :lnJ \\"i1"h rr01l\ ;:0 pCl" ('Cllt 
or I'oln{ile cOlllh\I.~lil, l e ll1:1\t,! r II) mo re Ihnll ~' (i PCl" ("('ul. 

1 '1 1.\"~j(·;lll.'" tlw Ji;.:nih'~ rail!!" rr"lll 11"11;11 i." hllt lift\(, lIJUI"I' 1]t;1Il 

";lr\o(,niz, '" 11"00,1 ro a maH'riul nllllo~r like hitnlllillO\1~ (·nnl. 
hI Ihid;lIe~.~, tlH' 1)(,,1,. I"nll to F; feet ali,1 1I10re, nnd IlIl',\" m'e 

rl)lIt1.l f!Olll Ihe ~ ltrra,",' to depill" or -1.00 -to sno feet. 
'J.' h~ CfllllltiCS ill II"h irh lI"orknhif' hed~ of ligni tf' 0('('111" HI'C the 

fQlIowing-: All,ler."ol1, :\II~(:li 1Jn , .\hl~(,OSi1, Bastrop, Ho\\" i<,. nr('\\' -



S(i Bullclin of Ih~ Fni/'cr~if!1 II! 'J'C.J'{/,~ 

siN, Cnldwell , Call1P, Cnss, Cherokee, Di mm it. l~ lI,\'(ll\e, F rt'('stolle, 
Grimes, H alTison, H cndel',~on, HopkiJIS, HOII;;tO)), .hl~pCI', JJ«e, 
I .coll, Limc;;: tone, M(' i\1 ullen, Mnrioll. ~ l edi n;j,~[il:!lll , ,Hol'l'i", N;l
coglloehcl', Newton, Pallol:l, Hni m:, UOI)Cd.~Oll, n ll~k, ~nhil1 e, Sil n 
AI1;:I1 ~ lill(" fo;h('lhy, !Smith, '1' itn~, l' Whlll', Y:ll! Znll+! !, \\" ,1,1" ,ro('\,1 
:lll, ! 7.anll1a. 

'.['Ile li,!..'llile-pl'odll('ing eOlillti(·!'- :If(,: B:l::<lrop, j!;lyetlc. f[,ojUlt' I'

~()U, fl opki llS, H0l1s1on, J.('OIl , '[edilln. ,\li ln lll, n:1ill ~, Hn1wd':'lll, 
Vll n ZilJl dt I1ml Wood , 

In H generll l \\'ny, worb ble tigllit.! is f(lI l1 ld in 011 thal part or 
'l'c:m,;; l.rin:; ell ,,::t of tll(' 97th lt1('rid ion 01' west lonJ.{tii.wh! lI ml 
nodll of lhe :l l sl df'gn'l: of nodI! ln t itlldl', Illlt there nre im pol'bm t 
al'!':l" Ollhide or the8c bOllllda l' ies, 

111 tlte yen,' I S!)\! Mr, E. T . DlIlllhle, ."I atl'! n l'()lo,"d~l, i ~.~lIed n 
cOlllprehcllshc m((1 yalu ahle r{'porl (Ill 1~I'Q\\,l1 Coal and Li;; lI ite, 
all!1 this ,.t i11 l'elllll ins the ('h id sOllne of iU rOI'lU:l\ iou :I,; to I.he 
geology :11111 O('C1 U')'Cfl{'C or lignite ill ',I'cxn:;, In udd ilioll, 1I H1lly 

allal .... ~es a re given anI! they nrc l'cIen e<1 lo in th i li Hllilcl ill. 
)11', Dlllllhle clai'sed the bl'OWll Call] (lignite) deposiis n,~ 1)(:lollg

illg to the T ertiary (ormation, T hc)' oecur in the nulr !'- lfl)lr, fl'oll1 
1.111' Red Hi vel' lo the Hio 0 1',111(1e, i ll .111 Ill'ca IHiO miles ill I!,ngth 
awl 200 mil{'" ill width. Ifc ~H.rS tlmt the g'n';IIl'1' nillOllll1 "r the 
dCflmdls lHe fo und ill Ihe Bo('ellC seri es or ill<' ' I"' riilll',\' :111(1 ill t.11P. 

fo!1()1ring d irisiom : 
FnJelte. 
YCgll n, 

Tim her BrI t. 

'f ile lowe.s t df')losits nrc in Ihe '.i' illil)(>L' Belt i'eri {'~, amI lliis ('Oll
tnins \.lIP. ilClll'iest nlH1 best hcd ,~ , Tlli ,~ serics i ~ e,'pcpinll ,)' (lo\'('lopou 
in IIle count ies cxlenC\ ing SOl1lill\'(:st rl'OlIl 'Bowie (;Oll llty, all 1.11(1 Red 
n il'(~ r, ~ l1d , ns Cn!;~, Mari on, Hnl'!'i~"n, :Morri~, 'J'itIlS, Hopk ins, 
Camp, Upshur, Wood, lbim, Vnn ZnlHlt, S mith, Hen(lcl'~0I1, AIl
<If' l',,;on, F reestone, Lil11cstolH~, T.eo\), Hou(:r\sOtl, afiln lll, u>c, Bns

trop and Caluwell. 
'f hc Yt'g llll div ision, inc\u(ling' tile lower portioll or the [,'a,Yette 

!Jed,:, is (Ii deled into three ~~e"iom, viz, : Efl~t 'r(~XUf;, Dl'Ilzos 
Tj\'Cr nml "Rio Grnnilc. 

'i'lle Fn,\'('Ite di\· isioll of the 'I'ertiar,I', CO ltlpri ~i ng the Il ppermo~' 



,. 
'" 

bc\l.~ 01' the li;.;-nite-llt·;ll'i ll,!! ,I·:o(~'n,·, he cliri,lc, into rQllr ;:('l""jiolls, 

\")%.: E,\.<;l ' 1 '!"Gl.~, 1l"I17.I)': rin!l', ( 'olonHJn 1"i n'I', nt)(1 Hi l) li ":1lJ(lc. 
As Uds Blllldill i;; not inl cmlcd for any (li~I.:II":o-intl;;. of tlu· gl'nlo,!!y 

or T(,X;l ~ (-n;ll . or li.;nite.~, il is ~11f1idcnt nUlI'ply \n ('Il ll ntkntion 

to t.he lllllttN ill n gelH!rni 'my, ;11111 10 refer t.l1O"~ Ir1'0 l\esi,'c (lc
tailc{J in torumli on 1.0 '11'. nl1J1dJ l p'~ "DI'OWIl Coal "lId L iglllk." 

I nnSlll uc11 il~ til(' rlen~ loplilent or the lign ite ill llm:try ill th is 
SLide h;l~ enlt1\' ;lhoul ~ inc:e the pllhlk.1tiOIl or 1hl11 ~'xcellcllt report 

lmrl to:l ,!!r('nt (').h'ut he('nll~c or it, more rcc(mt nll,1 more !lclailcd 
11l11l1.\·sr_~ or tile li~.:'Ilik" lIIillCrl HIl,I i ll usc were IllHlcrtnken lIy tlle 
Ul1ircr~it.r Mi neral Smll'Y in l DOl- 1V02, TileS(! w~rc publishctl in 
Rulldiu .\'0, '! nr Ilml ~lIl'\'\'.r, I,ul Uti,; lw ~ long I)('en out o r pI' j nt. 

,\ t {h,lt. lim(' ~ :lttl pl(',.: Irer€! lnkl'll, ill 1'('1',-011, Itt. t.he ltlitlc~ :lnd 
were plUf'('ll iJl1 i)!Jll 1'1111":, I("h id l I\'\'),i' ":l'al"ll. In t1lj ~ Iliny tlw moL,· 
ture in !III: 1i~ llilt ,,,:, il.~ JIIinrll, 1I' 1l ~ f:ill'illil" o ( ,l(!f'IlI 'ilte dctet'luina · 
tion, 

T he 1IllllCS 

No. ] ;;~I;;. 

No. J.5:Hi. 
~o, l Ii3~/. 

~n, 1 :;:lB. 
No, '1 ,;:1~). 

Xo. 1 !) I./l. 

No, , <3-[ 1. 

~o. l !i~, ·~. 

No. , !i 1:1. 
::Vo. J.'i I L 

?\ n . l .i ·J :i , 

\' i ~ i 1t'(l and Sillllplcd \I'prc n;; fo llow:> : 
CHn ,\1 inr, Lytle, ~fCllina oollnt,l', 

HerieUi i\ l itli', J~'ylk, U L"linn COllllt,\- ' 

r.r~lIl1 -n(;1to Mine, Bis110P, B astrop COllllty, 

\Yorlry ?finr, Hockllak·, Milam (:ollllly. 
n\il('k Dia mon{] COfll Cll" Ho{'kil:tlc, Milam ('OlllLty. 

1.i;:lI ik E.::::gj,'Il!' ('0111 Co., Hnckllilk, Milam county. 

.T, J, ( JI I<(,II ,,: S() II ~, n ocklli lk', i\ l il,] 111 ('Ol ln/,I'. 

Jl i.!.! "1.111111' C",Il Co" llo(·klhllt.', \Ii lam r01I11I-.\·. 
,\I'all":,I." 1,';bo; T.i .~njj·c {'n., l1ockr1nlf', ~ l i1nm {'Olmty. 
('('ltll' ,]1 ' r (!,(;l~ 1Iini ll ;!" ~ l flIIUr: l (:h tlill~ &. Lil n,] Co., 
(':llwl'i :RIIlIT. nr}l!(~l' t ~oll cou nty. 
HOIl .'!OIl ('ollnt} Cn,ll Co., /llllll' I.ovcliluy, l-lo ll~ton 

COli ll ty. 

;\:0, J.'il ~; . ' l 'iIIl P~( !l 1 CO;ll Co., ' l' illlp~on , Shelby counly . 
Nn. I.;J~ . SMtlt ' I.'C)\:l~ Coal Co., .\lh;l, \\"oo(l (·OlllltJ. 
No, ]'-. 1'-:. :\i'll'lh ']'r'(:I;.: ('nnl Co., 1\ 1i1l1, Wooll (·ollnt.I·. 
No. J ,iltl. COlli" ( 'onl en., COllin, !Iopkin" ('ollnl.". 
The pr.d~ldi"1! "I' lignite fit Illat lill1\' nn~l yen r It." ." t"!(' ~in ('e 

i ~ gi\('l1 ill ilw 'I'nl.I,· nr l' l'nolllr:! iolll or ('0:11 :1 n,l .Li ,~tlit (' 011 I'llge-
of t lli ~ Bulletin. 

T il t! illl:ll.\· ;;:(>~ mad .. 0 11 ih!' f/.'lHlpks t llken in H)(11 - 1 tJO'~ Hre as 
follows: 



Analysis 
0:0. 

'l\\HLE YUr. 

COlI!jills iiioll. of Pr..ms [,it/nit", ,C.·(J.n/lJled ni .ll illrs by ( ' II/rel'sit?! Jlill f!,I'!!/ S'Ir::e!J, l~)II J-lun.? 

.J.,,{(l'r~e8 b!l O. H. Pol'll' IIl1d .<. TT. IT'Ilj'I'f)/. 

~ Ultima te Analysis . I [cat Value. i 1 
; Bri'l[;;Ti' t hermal-I 0 

Natural condi t ion . ___ D_ rY,basis . . _ _ ' __ , __ .Natur~.:~::.d~t~~. _ _ I __ ~y basis~ __ ,.~JlilS per pound. 1 ~ ----1-~ _.,-- ~ i 1 . II ! . I' 1 ' ! >. .:! 

~ ! ~ ~ ! 1 . i = I . I I i = i .~ 'I: I 
_~ s:g ~ ~ ~~ 5 ~ ; ~ I ~. I ~ i ~ 1!, ~ II f ~.·.~c: ; i: ~f ~1 .~ z - .. ~ -;; - I ~ . . >< .- -- '" ><.- - .. 
tG ....- ::.. -< :.r.. :;- ~ 1'-::: c1. I t,,; Jo:-o % ~ "'!"' C Z L;:"" C J: i :::: -

Proximnle Analysi!-O. 
- ------- --- - - - -

153;; .......... 1:1;;.30 ! 36 .:n 28.8;) , /.;,2 o .n." ;>G .F h2. 2,1!I1.G l 1 .4;'i·11.361 3 . ~7 ! [() .7~ 1 1.04 !C,3.93 ! 4. 75J(l .G4 . I.,d i.0031 12 .215h .281 80.0 
I;;?!! .... . .... . :H .2n : 40. :11 18.50! 6 .nOI 1.20' (il.:ILi '2R . l i jlU . 'l7i 1.81

1

·U .OI 3 . _.) ·13.112. O.7:llH .O:1 '1.8~20.;;7 1 11 .. (.,»)(».! i.;,;\li l ll .470il1'(21 88.7 
1;).11 . .. .1;) ..JO' 3fUl8 2 1 .22 Ii . ')0 ' (U)·I: ,',Ii!).] :12:;r,11 0 .:l0. 1.47 ·12 .24 :L 1;1 10 .fi7 ' 1.00 (,5.40 .1.8~ .J(l . ~~ 7 . X;,!) 12. 1 LiG .I.:"! 81.S 
1::;38. . ...•. :!21 .. :,/~ F ·~!)~~·Q.t i ~ . ;(I 1 . 11': [ ;,,', .20;H. l 0 '10 .70 1 .71; ,41 .0), ;1 .251 ;1 .82! O.7:l lil .03 o1 .Il,,20 .:)/ I .O\)' i. Il;:! 1l .;)5 1 1 1 .:~2 82 .5 
153!l.. , .. . , .l._h ,:l_ . , .\ ; 8 ' _')1 1 O-l i 51 .02;II.K! I I.](i . 1.!;()'.'ll .1I313. 1211.0:3 O.85(H.24 ' 4.79lH.!l0· 1.3 !' 7.!;!t7

1 
11 . 792 1 .20

1 

7:i.O 
Vi-IO .. .. .. . ::n 27 : 4.1.:-1°

1
' I;'l. 2(; :; . 17 2 ::ll ' Ii,; A 1 2:1 .;).Ij 12 .0;' 3.42 ;-I8. 51i

l
· :1 .85 14 .8;) 0.96 51>.!);! 4 .2221. !H 1.43 7 , :IS:3 10, !lOI , J.:~7 8;!.I; 

1;;4 1 .. .. ... 33.li;11 '1n .7R 7.~;1112 . 11 1 D.1I9: 70 .. 1!1.11 .2 1.18 .27 1 .;;038 .78 . 2 .70:IO .S9 0 .8658 .4'1 'I07!lf> ,42 1 .3D: 7 . :\;,!'1 I I,O~81 1. ~7 1 :;., . 1; 
];;.I:1 ..... • .... 

'

:Il.:-1:11 ·1.J..HJ:17 .. lx : 1\ .;>1 D.!);!! 61.9k '2;' .:;7 B.4 ;) · I :lfi l·11 1 ~13.:IG ; I '1.li8 0.81;:60.10 <I !II J:l2!1I 1 .271 !!,·.ll).:\I~~ , 11 .7"° 11 .. %) 81i.H 
1;;-13 ... . . . ... . :If) .07 :.~) 1l1 .. !!))!l\,!.·:..I)O-l .. ·OI17) .,; ;.'I . lli.II)'" :~.:.!!) . ·111.1;··1 :31.-1!12-1.(;7: 4 li·' I'·11l 6~, 2 .73 7.:12 ' 1.401;'·1. ,>1 :1 X610 33 1.!J8 7" <" ')(.',1 1O.48~ 1.4;11 \JOO 
I ;)H. . .. 2!I .81i lUll 1 n.72I-1 .2(\ ,I :·l.()2; 1 :10-1;117 :L2!1 12 .7S OX}:(iI .;;I; : -I 70182:1 . 1 . 19! _ 11.30".1 .. 1.1 . /«(j./l 
1545 . ·;I(i.Il!: :l:l. !!;;.I !1 !l~ 1 1! .7;~ OA!! ; ~ 1 .()~3.1 :lC, j](! .71! · !) . 64 ! :H .9~ 1 :1. .t ?, 1 3. 1;~ ~ .8B~·1.7 :; -1 ~R I :l I -Ill l.~~ , ~.;;!~I 1 11 . \)n:!i l. :l~ i 81.4 
1;)Ir,. .. .. lI .! lh , .1!1. ,,3 2.1. 0.) "At. 1 .'lb . " X. IO ,.I.I.IlB I 8 .0" 2 16 1 ~3 8.1 .L .32,B .I);) 2 .16hL15' <1 XO 19 19 1.2h X.D.).I : 11. 83,, ],-16 91.2 
1;)·17 . ..!:I;, .()O . ·! ;l.:ll · I I . I;O· 7 .;;!1 lI .n 70 .2 1'111.1)2 ' 11 .77 07:-1 II) 06 :1.!1l 112 .01 1 .·11 li2 . 12 ' 4 ;;2 18 .66 2 .20 7.;)(i7 . 11 .7;;1' 1 . ](; 72.5 
"FI X. .' :11. 2:3 : ·11 . 7-1 1!1.::l.;1 '1.1l7 · O .;;G fi:'IA770 . 1!l 6 .3,1; U.X6 1,12 .27' :l .R7.1"/!3 1.051\1. 27: 1 :17122 .:;5. I.GI I 7 .Ii!tl ! II. I;!)4 .1.:);I' 83.1 
1,,-19 . -:1:I.1>i l ·15 .811 · 3.4],]6.8-1 0 .68 G!I .3!I ;;. 1625 .15 1.01

1

34 .0;" 2 .3U 11.15 ; 1.0!);;1. 50j 3 . H) 116 .X7 I .Li;; (;. ·17·11 \J.7(1() 1 . 18. 73.7 

Average .. ... . . :13.:171.10.3(1 :17 .2)1 (I .OO :ln 60 . (il2 :) . 88 : 13.51 !~ 10 . 1:11 3. 03 iI 2.20 J:!8·I' 60 .2.3:· 4.55 1 8.45 11.'.171-·7~iI4 1· 11.4271.1 .3£83.1 
, I I ' . ' , • 

c -.. 



The Fll e1S [;set[ ill l'e.l·f!.~ Sf} 

The nlfiutioll.' in \hc~c :mulyscs nrc as follo\\'s : :ilIatcriaJ a~ 

llI inl'll- _. -- - --
________ _ 1 

M";.tllr~ .•... . .......... I Vol"li{" c!>",bustihle "mtlu. 
Fixed ~.:,rI".>n. 
Ash , .. . . 

::! 
Sul[lliur. 
Carl)(ln .. . . 
Il ytlrngen. . ............. . . . 
O~YRCn.. . . ...... ......... . 
Nitro~n. , ... . , . . . .. . . . .. . . . ... . .......... .. 
H eating [low~r . B. I. II ., [ler pound . 

~~l~~rc ~~s~b~~~i~l~"':,~~~~~ 
Fi.e,l curbon. . ........ . ... ... . . . . . 
Ash .......... . 
Sull,hur ....•... .. ........ ... 
(;arbon ... 
IJ)·<lroscn. . .. .. ..... .... . ... ........ . 
Oxygen . ..... ..... . .. , .............. . 
Nilrol.'<ln ..... , ........... .... . .. . .. . ...•• 
tlcaling !'Owcr. B. t. u" [lcr I"',,,,d .. 
SI,«ific Ilravily .... ' .. , .. 
Wcillh l [I<lr cubic rool . "o"nd .. 

']' ... IH. IO I X. 

I 

I'rolll. I 1'0. 

29.07 36.16 
28.% ~ I .OO 

3.41 24 .17 
4.117 17 .GO 
0.40 3.2') 

34.93 43.85 
2 .W 3.37 

10.67 14.85 
0.85 !A I 

6,474 8 .0.l3 

40.111 72.72 
5 . lf~ 3·\ ,82 
{U14 :.t5A" 
O .M ." .11:' 

,,1 .50 6;;.10 
:I .4~j 5.13 

10.33 2:.t.!!1 
L'" 2.2<1 

0 .790 12.21:, 
I. It; 1.41 

7'.1 ,5 00 .• 

- --

C{lrtll)osilwn uf lilt! Ash of 'l'e;ras l,-i,qnilr:s. 

5.% 
&.32 

II .70 
11 . 10 

J:~ 
f, .IlK 
2.1I:.t 

I!L32 
2'(r.! 
3.f,9 

l :.t .')',.! 
6 .00 
7AO 
7 . 711 

NnHC 
15.60 
2:1 ,:;9 
2:' .23 
2:I .U8 

7.410 
3l'!.17 
I!'" \13 
tua 

12,OK 
J(I ,f>/\ 
Il'!,til'! 
:M . 11 
22.::I:.t 
It) . !}\j 

Truce 
1,',.!2 
U.1;8 
4 .:IG 
1 .. 18 

Tmce 
I .011 
2.12 

Tr~ce 
T r3c .. 
OA8 
I. 7ti 

T race 

Oxid~ I)f 
M:In~ a ". 

e~e, 

0.00 
.... :'di· 

2.()O 
Trace 

U ."2 
1 .Ion 

Trace 
T r3cc 

"li:48' 
.. " i '~~;'e' 

Average. 

33.37 
40 .. 39 
17.21 
'.00 
1. 12 

40. 13 
:.1.03 

12.29 
1.18 

7.614 

60.61 
25 .88 
\3.51 
L" 110 ,23 
4.55 
lK.4~ 
1.47 

11 .127 
>.3, '" . , 
-

Sul
phuric 
Qdd. 

13,71 
1:;.:;4 
14.22 
111.0 1 
11 . 10 
lU A 5 
1.79 

1:.t .1I 1 
, .58 
9.52 
5,47 

2n.!!2 
l'!.:;1 

11.32 
3.58 

12.00 

In these l i gnitc~ the (0110Willg' Ynl'inlion.~ ill flu) ('ollll'o;;ition of 
tlH! Il~h nrc to be notoil. 

Pcr cent of a~h . . . ... ... , . 
SHieD . .. . ....... • . 
Alumin3 . .... . 
Oxide of iron. 
Lime.. . .• 
!)ulphuric acid . . 

4. .1\1 
21 .M 
11 .94 
2 .02 
II JMj 
3 . 5.1 

!UlO 
.18.57 
2O.M 

9.tJ.t 
16.8.1 
12 'Xl 



90 Bulletill of the Ullil1el'sil.y of 1\':r.:as 

With the Jignih's, flS with Ihe coal!', lllc rc is II cOIl!;jll eraJ,lc Yn rin

tion in the composit ion or lIle n.~h, lead ing to the cot1clll~jon i'lmt 
the cond iti ons, wi!!! rc!'ped to veget!1tioll nlh\ the i Jl- \nl .~11 or H'(li
menb, Y;\ri(~ll within wide limits. 

OIL COl1lP'lrill.~ th!' cnmpuFitil)1l DC the ash or: tl1o'-" li;.rl1il\l< wilh 
ll la! I>r 1IiO' "'jal· ;.!in' JI \111 !,n~'(' H; il i~ "t" '11 tIm! 1111 ' ii .l!llill' H",h 

canil 'd comifll' l"nhl.\" [eRS silica, nhllldnn, and oxhl(' of iron th,m 
the conI Mh, hut I:on.~idcl'll bl'y more lillie und ciIl ll hiw:'{\ .~1I 1pl1l1 ric 

acill. 
What, cle(llidiollS Ilw}" he mnoe from these fuels (loc;> nol JlOW 

appe!!!" except tlmt it is prollUblc that the vegetation funn ing the 
coal was di[erent from that formi ng the lignite, nnJ alao that 
the in-wash of extraneous matel'bls was different d ll1' ing the pro
cess of the lOl'nllltiOIl of these beds, 

Whelher Ihe ('{lui and ligrrite heds 11l1\'e beel! fOl'l lle.1 "i n situ" 
or by "drift," OJ' h,Y a eomuiu!ltion of these two meUIO!!;; is Ull open 
question, Jt is likely thllt condi tions varied a gooll J en l not only 
in the coal period as R whole, but also locally, and, to SatHe e."tent, 
whil!! the SAme "eam WIlS being made, 

T Ile Rnal,l'~es that llHl'c so (Ill' h(~cn givcn and discnss('(] re present 
samples of lignilc~ llUll wcre !;cclIl'erl fro m the mines hy :m agcnt 
of i hc I!l1ivc l'~ ity iIIin()l'al Sm'I'c," in ]901· 1902, 

In order to bring the mnUcr down to date una ]l re~(, l1t new Il lld 
detll ilcd annlJscs, li re opemtiJlg companies were nsked to ~clll1. in 
t 'ypi('ni s~u\\ples of the materinl they wcre mining Hllll shipping. 
Tl rese samples were, COl' the most pnd, received in t in elln~, with 
elo~c·fitting (·0\·er5. Tn thosc ca~es in whi ch the Illoishll'c rnns 
much bel o\\" tho normllllhc l'llmpl1:'s (lid 110t come in snch rans, :lIld, 
therefore, show 1\ less Rmou nt oC 11lO i ~hll'C 1I111l1 i~ lI::>lInlly fmmd 
in 0 11 1' lign itl'~, 

As tlro Rllulyses a re given 011 lire ~alllpi es ";ts reeci\"ea," and 
on t hc dr,\', or wfllcrfrel' 1Jasi~, also t hey may rC'>'Hlily he compared 
with ea('h other, 

'1'Jrc annlysl's or Ihc5C "Colllpan.I' st l1 lples" are itS £0110\\'6 : 



Analysis N o. 

T ABLE X . 

. t l1alyses of T c;ws Li,r;nifes - Col;ijJan!J 8all/llles. R .!J S . l-f. Worrell, W10- ] [)7 .l. 

A. Received. Dry £3 osi •. 
------ ,-----

Prox imate Analys is. liltima te .·\n nlysis. Proximate .Analysis. 
1-- - -

I 

.: .: 
::; " .=> 

:; 
:J :r. 

-= 1 

~ 

l! ll imn tc 

.3 ~ 
j ;-, 

H enting 
Power . 

.\ nalysis . ' --B-r j-t,-'.-h-
th crm :. 11 

units, 
. p er p ound . 

1
_ - :-:--;;;-

"" .-
~! ~ 

<'~ :0 

E ~ 
Ii i 

21; . ·I l> 1 .:',4 1 7 , :!31)1 IO,:l:.1U 
:l·I.I;c) ,1. 6:.! : 8,78!). I O,340 
21. \/5 2. OSi () , 2(J l i 8, B7\J 
J 7 . 7G 2 . :~ :'; III , 'II I 1I , I ::lU 
t, 1. H'~.~:l, ~,!lY:l, 9 , ~5;:; 
~O. lIU _ . 2U· 8 , 1:JG ;1U,:> lU 
1;; . ;;7 1. 71. 7 ,UtiS D,344 
2:) . 701. 53 ' 6,717 10,C;00 
2 1 .\),,1.71; 7,412 1U ,5 1O 
2\/ . U2. 141 \) ,67°

1

10 ,840 
2:~ .7·I II. D8· 6 , 727 n,782 
2 J . li:I !I .f>(j , 7, 1;82 :lO, .)4U 

i]~1 : :~~ ! un :~u~g 
1 \J . \/11 , 1 .3:~ ' 7 ,11·10 11. 70\1 
I X . 1-1 :1 , :~ 3 · 1I, (;8SI 1I, 7mJ 
I \J .30 ' 1 . :W 1l,774, ll , 182 
20 .4S:2 . 3{ !l,:',:!:; 1O ,1)()O 
:!O . ;;X:2. DO ' 6 , (120 JO , m ll 
2;; .2u 1 ./U! (), 7~17 ; H . !) ;:--,7 
2:LO!J \' u8 ' 7 ,~ ;;() 1O ,03u 
2U . 2 1 2.501 8,262 10, 4 10 
22 . \)(;,2. 5S: 6,600. U. 8,,5 

',., ')oi-I 86 ' 7 " 61 '-I U :;-10 -_ . _ .' , ,v • _ _ 
. , ----------

". 



nul/e.lin of Ihe F1/ircr,~il!l of 'I'e:fllS 

T he key I I I t:hc~e " COmprH1\' s:l Ill I'I,·s" i!> il l:! £ol1oll's : 

.\ llilly~i;: 

No, 
I fl . 

1 " 

D , 

\ ·1. 
1(;. 

11 . 
1" " 
IR. 

'!O. 

,\ ll.q 1.i,:.! l1 il(' ('n,. ' \ ]\'11. Willi,] " " unty. 
,\ ]l'lI-)Ji,l<1knlr Li;!lIil(' (' '' .. . \ ]\,n . \rnod ('011111,'. 
:\.m(']'i " ;]11 L i,znil" H l" il l lll'l1 l ' ( 'II ., ni ;..: ],lIIl1P, M ilHtll ,·"uttl.\' . 

.. \ ttt(·ril ·'U\ l ,igll if{' Ih il! II t'I1t> { 'u., Bi,!! L IIlUP , ~ri];tII l '·"ltld.I' , 

H,'a t" Ol"a~~ ( 'on ) ('0" ' '' '1\" , ,11, 1,1'0)1\ I'ouilly . 

BNkili ('on ! ( '0., 1..'" 111', ~ 1t·i1ill ; t l"OI Itl {y. 

( ' :'lI'1" WOIII I & ( '0:11 ( '0., Lrtll', \ led iu:1 (·,)lu d .\", 

('''HI'' Lil:lllih~ Co., ( 'onll), JI"l'kins ('Oll ll l,,"

CI'Ili<n ll\('l"~' Ligni le Cu., !.I llyI', Wood ('<llIlIty, 
('''"."' " "\(!r~' I. j~n i t.- <'0" tl ".d , \\" (1)<1 (" !11l1 l y, 

Cllokrill(! ( ' II:d 8.:. 1.(It Il I" ,}' ('n" !\it. )' h !iI," " l t , '.I.' i ( ll~ l'oulIl .'" . 
] ':dg-I'I\"I!ot/ {'o,ll & r~lll' r ('II" l\"i ll. Puint, ' -a ll Z:IHdt ell((ll t.I', 
lI ou,inll { :tlll1tiy ( ', ml &. ·~ l aIl Il LII·f.llri ll g- ( :0., Cfl lI"k(,tt, 

"J J IlIt~fOIi ('0111 11,1'. 

;.! 1. 1IIl I' ·JlCll dr.m·c M ill il l).!' ( '" ., 1' I,el:1\) . Ha~lt"lJp (;IIllll t.\· . 

:!.'~. I.one Htl1 l' Ligll ih' \l illin;!" ( '0., COil)'), Hopk ins {:rH Ill\"~·. 

2:;, M l'h:IH'I ' COll i $,; Clay ( 'n'l O'Qlli111l, fa rctlc r,olln! y, 
5.:;. i: C)( ·kd a!t, Cu;l] Co., H ido:, I JCe l'ol1nly . 
II. Hod,']"I(· ( 'un~nli,);dCll ( 'old Co" UOl'ktlfl l(', ~1i ) nHI ('ollnt.\" , 

]1 'II,I;d"le lj/! lI ik ('n .. 'I tlll'kilnl, ', ~Ji l n lll (,011 11 (.1'. 

[t md(·1\: &. '\""II ~ . Ho(·klbl(', Mi l l1 111 (;Ol1l1l".\·, 
Rmd l l\\wlt'J"n 1",1('1 So: !t' Hll llf:)(·IIII·i HI! ('II ., ( 'nl\"l.'d, Hnhrrt

~()II (·O'lI1 ( \".1 

:\1). ' I \,~,I.~ ( 'o,d Co., (lol·I;,]:oIc, l\.l i lmil l '01Hl(.\" . 

;'>~ I . " Il;!(·1 & T,un 'lIz, H')l'kdait', Mi lam cOll nty. 

,\IIIi',- -'1' 11(' .\lha-J'I:lI :r\;oll' l. igtl ilt! COIIII'Ilt1y is .~ UI·(;(Ss(J r to (hc 
:\ )I ,n l.i;..trlit ., ( '()lt JpHlJY . T Ill' " n,!!!'1 Coni &, ;\lanur:lI-luring- UOIII

jJ:lJIy is !,\ 1(-(;('.~,"'11 1' 10 Yo;,!(· ' &. J ..oI·(' ll l , 

. \ lIfl l .r.~i" No. -11, .Hut·klln h· ( '( ! H ~()1i(l n lctl COllI Cmllpnny, ]"I'llt·c

H'1I1~ lig- ll i/ 1! ~:lmp lt'd :11 I III' \rl)r!;~ Ilr HI\' _·' I1.~ l i n Wlli te Lil lic CI!lll-

1':111.1'. j\[ ,·N I'il, ' I 'rn d .~ (;1)1I11 ly, .J;Il1l1ary 1:1, t !) IJ . 

'1'1 11' r aJ'i;]tillll;; ill tlll'."(· nH'II.'"~,'~ nrc <I ll r(lllo\\"~ : 
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'J IH' heflt IIl1il., lt1 jfl"rrcdly ,II"I" li,z ll ilc ,·"lIlpfire fHil"h 1\"l·\1 wit-Ii 
11 11': Il\'ill 1I11i,,, ill "fe.\n;: (c(),iI." Il~ th,·y ;tl"l': mine,l , Im l. ti ll! Ilcal 1I 11 il~ 

i ll li)!llilp n." 1·l',·()i\("(1 ill. poilll.~ of (·" II~1\lt\plioli nl·( ~ HIII {·1i J'lIn·\" lllill l 

ill dl"l" Jig-Hile allli 1I1ll\"li 1011"/"1" tll<lII lIw.\· iHe in conI. 
I; II! 1II is is the n:ry ]llIill! nlll l·,j'·!'l"{',l ill lh is Bulldill .. \\".~ 

hil'·!' III I Hl('an~ or kno\\·ing, ('x ' ''']>i ill H rl'lI· ( ·iI .~I ' ~, hOI\" 111111·11 1I111i~

llll ... li)!lIill~~ (:I)Ulilin m; tllI'y Hn~ 1I~4'll III ,.nll1l'n!"illg {!lie lignit e 
\I"illl Hllutlll'r HI" li)! lI ii,· ,,·illl ("I)al fo r I'I·adi,·,d \,lIr]>I)~I',; it i.:; 
il \ "\"C~:;ilr.l" til kU1II1" II0I\" JIl Il!" h It\ni~llIrl' till '.\" ,·outaill, ror upon litis 

111'pell,h, 10 iI ).;"1"I·al ('.~ll'lli, {l1t,il· \·l!ItII' a~ rlld . '.I' JII~ fullol'."ing 
bl,k .~II()lI" .~ hOIl" g-1"1'111 (III' dilrl·I"I'I1'·' · .~ i ll (·'III1Jl()~ili<lt1 or liglliit'.~ 

IIHI )" III', 11(·' ~)flJiI,~ :II' tJlI ·.'· 111·1' 1·I)II ~i, J!'I""ll ,\"ith Ihe II\ni~lllI"t' illf'\ 
(·"Illili ll "I· nil ,I II!"J l)nsi~ . 

.. \rCI"U;!" (·nln l",.~il i iltl of 'l'L'X,18 Jig-lI ik._ will! tlll!i~It!l·j' illid \l"ilh
(JIll l!loi"tllt"('; 

Volalilc co",lJus til>lc "",llcr. 
F ixed earbo" . 
A,II . . .. . . ...... . .. . .... . 
Sulphur . . . . ... . . 
Ile"lin\! vo ..... er, 1.1 . I. II .. ••. 

-"-,,, .~:-r , , _ .. , 

fl n •.•. "l. / ,,' mO;.lll r c. 

I :~t .011:\ :1, .XI 
11.11 

11 .911 
111,:.!12 

T he J )erl'Crltnge~ fO I" fill .\' b ll(,lTIl('(liale Dlllounl o f watN HHl~' 
f(';ldi l.\' he clll(:ulaicu fro m t!IC " 1I1"y"' aUill.\""is. In comparing- onc 

Ji gnite with J1no!hcl' it is neC')~l:'ill".\" to kllOw how mU(·}1 II"ni('l" tlley 



The Ftlcls l.ipeJ til Tc:t:f{s 

contnin, and what the composition would be if rcd uced to II dry 
l)lt~is . 

B ul ~ i llce il i;; illtj,j"rtd il";II ,le In Ihy lignitc bcforc if. is useo, 
IIlld . in(:c it i~ (·Il~ tonHl ry to nsc it rt ~ foioo n fl8 posE ihle nner it is 
winr.,!, the flltlnllllt. or Iratel· it eontnill~, (Ii; it i~ 1/"\·/1(1. is a "I~ l"y 

itll pnrl nnt I"Qm:i(lerfll ion . 

;\ r;l!';c lin" lW!entl.r hC(,1l reporte/1 to 115 in \dlich tllD henting 

I'oller o[ a certain lignite, aR rcecitcd at the lI'orks, lI'as G,'IO n. 
t. 11.) I\l(' Il1oj~h l rf' being: 31. Lj ]Jet· CCIl!. TJI/!OI"ct ien ll.r <I pound of 
t!1i~ li ~n ilf' i.:\ lollhl c,·npornl\, (i .fl3 pOlHHls or wafer f roBl llJ\(1 at 

2 1? Ilrgl"<·l'~ f ;IIII"I· ' lile'i t. '}'I IO rcl ll l"llS repnrtl'rl :t Il nol l1.11 el·n pora
til"(' ]luw!"!· 1'(']" jllllltHl nr l i .~ nite or :l.~!j pOlllltls or wah'!", or less 
Ihlll) .-,1 1 J'C'l" t· t·nt fir tll{· thNl1'cticnl el'llpor:lI i,·c 1'01\"('1". 

\\"hilc II pa t·l o r th i~ 10;:'::' Il IaY han! hCi·n u Ue' to nil uneconomical 
i ll~l n l!atin!l, yd il ,Iu(·.~ 1101 " I'J!ell1" thill Ulis 1I"01(Ifl ac(:ollnt for 
:111 o( i t . ] Il uCillillg lI"il h lignil c wc hare to rCllWllllwl" th:1t we 
han! a ~\I(,\ whir-Ii Hlily (·ollbin il f\\11 thinl or il>; wf"i).!;ld or wah'r, 
llnd lilal, l\ .~i ,l c from l ll i~, jhc I"f,lniil(' r-o!lIhl1~l i lc llulll cl', 011(1, we 
~u~ p('d, 1!1l' li .\(',.1 /·;11"1>011 n ' ~o, i ~ di lTt'nul Ho l nn ly ill :1l11ol1n l, hil I" 

in (/11:1Ii1.,· . r"0111 ~Ilch SI\1>S I"tI Il (;C.~ in (·0iI1. 

In prolllll·rt· ]l l" fll"ii (;c ao{1 in ol"!liwl ry ,te'am in~li l lln\"i{)m thc~e 

r;lcL~ l1!11~1 he ],0]]1(' in llI iJlll, 1111(1 hoth n,(" 11I·(,:l nccr nlltl illO fire
Lox .:p.;l j ",; ow l Hil· inlet;:. elesigllc(] fiet·OI'(lill~ly. '1'111'1"0 is n lIlfirk('{l 
ui ficren('c ill 1!~tlih'~, nml n j)n)ll tll"t'l", fo\" il1~ialle(', dl'>,igw.'(\ lind 
l)lIilt for a eertlli n l igni te, nn(l Id,j(·h A"j\"(.~ .!!()od l"e~I1Hs rrom it is 
not ncecsIO-IITi!y 8I1 ile(' for nil lignites. NOI· i~ i t mcrel)' n qllctit ion 
of de~ip:1I :111(1 ("onotrndifln. T he 11chtn! 11:1mlling of the plnnt is, 
pCl"hn p~ . of ('\"f'1I gl"t'illcr iI1IJIOr! HlH"C. ','h(!l"c [lI"C tJ"[\\"{'!i llg gt·atcs 
tJlnt 11\"(' UH'II \\"iUl n mix J ll]"(~ or ~ft COllI li nd liglli te, Il nt! one 
oprI"Htin.? ~IH'("CS.~rIlH .,· 011 ]igni le ll1one. H lllld-firing, wil lt [I hoiler 
~illli!n .. in tY re to thl"! hnlf-Dlltcll oycn lm8 gi\'cn, we umlerstan/I, 
lhe I)(' .~t r e"ld l~ frnlll lignite. 

In orde r to COl1l]JUI'C tI le heat un its in lignite as Ilctllnll~· Il~tcl"-
11lin('cl lI"itli 11105C nhl il inctl by {"nlclliatioll, \\"e ha,·c III·epnl'c(l ll t llIJlc 
I.;l~,'d all 0111" I"N'C1 11 an:lh"s('~ . ' l'hc 0 0l1 1nl (01·m11Ia Wf,S used for 
lile (·a!cllint inll !m.~t'd (lt1 prol"imatc unal.,·ses li nd the DuLong 
fu rtlllllll for tllOse ),n~etl nil lIltimllic IInntyl'-Cs. The J"c!>u Jts nrc as 
fnllo ws: 
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1I""Unll ['ower. B. t. u .. Dr)-, Theoretic,,) 
Evajlor~tion 

_ _ __- \\'3t~r frum 

)"UKU"U\C !JIl l"',"" 1)"\,runlle,1 I.er I'"und or 

Culeululcd I in Pl>llIl(h "f 

From I I root) and at 212 0 F. 

______ _____ /\uulys," , An"I~"~ , Liunitt· , Dry . -, - 1- -- - -------
a\l 1:l,a7!) \I.l»!1 IH, :J III III. ,) 
40. l:.!, \H/! H,:;'-,2 [ HI.:.!:.!II (I) . ;,.~ 

12 11,\1:13 !I.a1:! H.\I7\l !l.2\1 
1;7 11.1l!!;' III.H~,;i 11,:nU 1I ,!;2 
13 12,l~,1 H),l l " (I,ll:':' lU . I~J 
H 12.100 HI.W7 11I .', 1lJ W.1I7 
Hi "' 11. 1'\0;, !I,\HU !I,:),1I \1.~7 
41 ............ ..• . U.')!I!I tI.2~7 IIl,LUI ll) ,tl7 
17 .. . . . .. .. ... . . . ... . ".1. 12,61,1 W.WI [1), 5 10 LU .l!7 
56 . 1:\.01'.1 Ill.!! IU 11.21 
II:> .. ' 1.1,~?? !I.::'HI il,7!!2 10 . 12 
36 . "[ I:! •. ,.I~ 10.2112 1Il,:;W \II.'JII 
2U . .. 1:!,lD IO,U21\ HI,I'lI! 11).-17 
2 1 "' 1:!.G-IJ 10,:1:10 W.2:lCO W.:ill 
22 ' " I ]:.!. ,I IO B.X I! !I.il~.) 1O .U I 
~ ll.n:.! \1.1:1:12 II,;U') W .lfl 
55 :: . . .. . ... .. . 12,(;1,;1 W. 7:l l ll.llf.! 11.,;1 
4·\ . 1:!.1:!1l !!.:Il!, lU.!lon 11 ,211 
~ . . I:! .IIII \!.b\11 lU.lJ.lU H!.:\II 
26 .. .... I U· ,:' ~~ ~'. ~.'.~ l' \1.1:;7 1U,11\J y W.O:IO W .:\II 
~~ : .... . . . .. .• 1 .-! .~m '1.~ 1 1 1II, 1l() 1U71 
_ _______ .~:..:.:_._ 1~.,,10 I _ _ ~I __ \I.I\::'~ __ 1 ~:_" _' __ 

A""r~c ... ..:..~ .... .l~S~ J '1 . 711 1 1O.~I:!_ , ___ ___ I~ . !>G 

,\n l!:\nminlltion of t:h i~ table ~holl"~ that the Gontnl fOl"mula 
appli{~d t.u lhe calc'llla/ioli or hent unit:> fJ'QlII th(! pl'Ox imate nna lysis 
o( ligllilp~ girc~ Oil ti){! ;Jrera;,'"(' , 1'~.~1I1t ~ thal Ilre :~ .?;,30 pCI" CX!llt 
higher tllll1l t!H:) Ilcn! twits oulnincd by actual dctenniulltion . .It i~, 
tilt'J"eCul'e, 111ll'C'liahle :lll(\ CH l1lLOt 1..0 used witll a 1"c{l~Ollaulc d(!!,,\TC(! 
of lIccuracy. 

T he modified Duj'(!lIg' {orlllula, u l'plil .. l 10 IIltilll;ile unal}!'.!! .• (If 
{ignite!! gi\"c~, on the n~er,lge! results t\wt nrc ~.lO P CI' ("Cllt 10\\,,\' 1' 

UWl1 tllC dclcl'lllinO'iI h(mt uuils, I1ml III: I.\" lk ll ~cJ fo r <lI'Pl"oximutc 
I'<'~ 11H~, 

,, \pp licd 1.0 proximntc lI11flly:;cs of. (:0111, the flolltal rOl'lllu ia g-i\"(~s 

results whirh, on thc [l l"crnge, HI'C 10.m l'l'I' ('I~nl too lligh, an d the 
Jlllll!i lieu DuLong forllluia uppJied to lllti1l1atc Il u: liytic~ gjvt'~ J"C
su!t~ whirl l, 011 the avernge, lire allllo~t tile "lllIlC a~ IliOlse obl'lilll.'(1 

ill till' l'aIl'["illle\l'1'. 
In lhe table giving the (;;lleulnled jH'ut units ill 'l'cxu,; lignites 

W(i h;l~'e jncludetl [l (;aiC!llulioll ur till' t.hC'o n·ticai c\"apo ratiol! ill 
pouud::; or water rrom nml nt '-H'~ d(·g-l'l"-.!~ Fahrenheit. \)('1" pOlll1(l 
or !il-(ni( ' , Ill'y h;l!<il;" 'l'h(! [",'-'ulb 1"Hl".\' troll! ~ .. !!, tu 1 U i'! pound:; 

or II'nil'!' 1'1 ~ t" pOllml or Ji!,!lIitc, t.ll l· gell" I'al :l1·crHg,· IJl·ing 10.!;(), 
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dl'y basis. Tn achlill p!'actic~ the efficiency of lignite as a fuel under 
steam boilers vIlric8 according to circumstances, and no rule of 
gCIle-ral nppliciltion can be given. 

Analyse;; or lignite made in the lahoratory of the Bureau bllt 
not included in Tnule X, pitgc fll. 

A ttiSCOS(f county, near PotcC't, liS I'ccciyc(\: 

___ -'-A~"!)'Sj: N:-I~;it -1-=-,,99 ' I _~GOO=-_ 
Moulure ......... ,.... ... . "I :.!l.OO 25.00 
Vololile combustibl e molLer . .. ;-U'.1I7 111.20 
~~~cd._~~rllOn .. :I~ :~~ 1~ :~ 

I . . . . . . . . . . . I Sul~hur .. ... .... . 
U.~t. u .. pu l>Qund. 

100.00 

0 .1i2 
9,OU2 

100.00 

1.2:.1 
8,10:, 

.14.112 
19.73 
3·1 .62 
10.83 

100.00 

1.26 
7,8(ill 

!)3G. Frolll .Jo~. '\ , Burgcr, Ran Antonio, ~O 10 ·10 fed lllHlc .. 

CO,'(>1': thic).; llC~ of w'in 4 to II feeL 
!i!l!l. Ft'om T'nf0r.t Snnf\ & ('oal Com pan,'" Snn .\ntOl1lo, 
foOO. 'file s:ml('. 

/las/I'op county: As rccei"crl: 

Sul""ur . •... " ... " . 
11. ;1. N., !>cr pound 

.. .. .. ' 1-

I 

1!)2. 11HicprndcllCe ?I:filling Company, IJIH!lnn, 

21.f.o 
;ill .0'1 
30.5,1 

G. III 

IOU .on 
n .Gt 

1i,77H 

HUll) 
47,(11) 

: :H.09 

I -'-l():':~ 
l .lIO 

::,1 1-1 

17!i. On tc!'O]1 1l('M' Clnpb"Hl Swjtch, (i Illilf'.s ~Ol1t' h or ]~l:,:-ill. 

J:OIcir (QUI/i.)/: :';11l1lplc I'l"om H. W. Hotigf'l'S, 'i'I'XIl I']w 1111 .. \n-
!l.ly,i ~ ";.rn, ~)R, :\;: l'('('('il'cd: 

Moi.llIr~ ....... .. ....... . . 
Vnl,tile .<>mh,,"lihlc ",,,\lr< 
Fixe<l car!.>nn. 
A~h .. 

Sul!>hu...... . . ... 
n. t. II., pcr »<>un,1. 

I I"'~ ~""t. - --1-' 

1:1.fl.'! 
I II .~,!O 
:!'; .:!7 
I I . I G 

1 ~- llii") . flO 

:1 
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Bro1l)?! counly : S!lmplc (m ill n. F. J"ohnsotl, Bl'OI\"Il \\"oo!.l. An
nlysi!l iilo. G95, us re(;eileu. A typical form of lignite showing 
ca rhOllizel1 I\"oolly fibe l', jet black in color : 

:\I"bt"r~ .. .. . . .... . . ... . . 
Y"""lil,, c"",I.u.tihl" m~ttu . 
I'i~cd ~"rlo" ". 
A~II. . ....... . 

Sulphllr ... . . .... . 
B. I . " .• I>"r I>(>und. 

--I Per c""~ 
IN .0I 1 
I I il l 
:\:. ,,~ 

. . . . . . I 

1.:.!:1 

J(WI .JO 

1. 77 
10 •• \11 

',"oyelle cOIIIII!!: From llllllP.!; or T he 1.01\'01" Slra\-a Li glli1H 
!\ lj llill;! COIllPH Il Y, Lcdheltcr ; lOl"lllcd), known 11" '.I'h(' Big I,'our 
~rine-, II >' I'c(;circtl, ]"\(!T(;entngcs : 

___ C'C"C":::ly.si. Nu . 

~lui"IUr". . ... . . ..... . .... . 
V"t:. l ilc """, I",.libl" ",,,t1,, r •• . 
F;x,,'( ,·"r lo .. " . 
A,h . 

Sulph"r 

IjI . I;~-I'- ~~~- -~T~:;;-' 
. ------,--------

I!.I.II:! 27.W I :1:1 .:.0 ;m.ou :111 .:,0 

~~··n t~ :~~ ;:~:t; ~t : ~~ \\U~ 
I:;:f.o :W .:.! I J 1.1S2 " . :.!II 1S . 74 

I()O.tlll l lU(I.I..M) 

n. d. n. d. 
. .. 

100.00 100.00 l(1I!.OO 

n. <.I. n.d. 1.-17 

~(J,~. nJ. und 2;17 fl rc 1:'IIW io reprcsent the 8- foot ~Cl1 l1!, !i!i fed 
111,1,,\"," the "nrrac('. 

No.~ . li2, '157 :I!l(l 181 nl"(\ .~n i (l to rcp l"c~ent lite 7-fou1. .~pnlll, n.; 
rl'l, t ll('low the surfncc. 

IIrndcrSll/l (VIWl.iJ: Sample lrolll W. !:eill, DHIIH~ Lignite COIll
J1;llty, ])nlhIH, or 12-!oot ,·ci n, two and onc-hnlf lllile;.; tram ~tock
lIn t All<Il.rsis No. 216. 

------_._---
I\f t)iSlur,," .. . . ... . .... . . .. . 
V"bUle ~omhu.l;blc m~ttp.r . 
Fixed ",urbon 
A.h . 

SIIII,hur.. . . .......... . 
ll. t. n . . I>tr p"ymJ . 

P cr c~"1. 

:!:", . UO 
:!tl.IH 
29.1\!.I 

8.30 

100.00 

0.70 
7,950 

A~~llming lIlO sa me amount of moisture, Lctloux &. C(Jmpnny, 
fin John St., ,\cw York, grl\'e nnal.y~is of lignite (rom tll O Dall as 
Lignite CompHny's mine at T rcolow, onc ollll one-folll"lIl mi les cnst 
4lf Malakoff, fl S follows: 
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II I"io[,"" .... ........... . . . 
"ol" tile cOlUb".tiI,le m"Ller . ............. . 
Fixed cnrbo" . . . . . .... . . 
A.<h ...... 

Pcr cunt. 

2:; .00 
:1 1.'17 
;1:1 ,1:) 

i . :!.S 

1{l() . UO 

On the !lalile l)fl .• i~, nn mlill.l"~is or this lignite, HlfHlc hy the Hnh
cIJ(·k & Wi lcox Company, New York, gave : 

Pa unl. 

:"I 1"i.,1 nrc .. ................ . 
\ ' ,,1:o I ilo- r."",Io".libl" m"ll~r . 
Fi~cd eMh,)". . ... . ... ............. . 
A, Io ..••.. . ...•. 

I I~I . U(J 

'fIle \"\'ill ;rf trli~ 1" .. ·,1Iil.\· i~ ~ai\1 {II show 10 fl'ct 6 incil('l; of C1Cllll 
lignitl' Witil\)ll t, H ]1ilrti ng. 

A ";11111)111' of 1 i ~tlite ~I 'rl'cll ing" rc{'ci\'erl from the Malakoff mincs 
of !l It' ... \I1ri l ·Hn1'lknfl" Ligni ll! COIllJlllllY, ~J.n.\· ]fi, HJ1.'l , hnll ti le 
f ollowiH;! ('olllpo;:ilion: 

__ ... _. __ __ . _____ A""ly~i.'No. 75 1 P~r cell\. --------
Mni.[".r. . . .. .. .. . ..... , ... . . ........ .. ... .. . . 
V"lnti!" <:'HHhu.til,lc ll!\llkr . 
F;~c,1 r."I"1,,," .. . ... ... .. . 
A.h . 

Sulphur . . ...... .. .. .•. 

HK), OIJ 

I ,(IS 
7,:"X B. t. " .• I'cr p"""d ...... ... .... . . .. . . . ... .... . . .. . ... . . 

1It;/I"IOll O/llJl.I!1-" A ~a1tlpl(' of ligllill.! H:rccnings frolll the H O\1!;

ton COIl Jlt.1" <':0111 S: .i\[;Ulllfllduring CompilllY, \vOOh~ I'!i', !'enl ill 
by the H II11t.·Yil1 c L igllt & I 'ower Compnny, H nnti!ville, l\Hd the 
following {'otl\ro~itiOll : 

,-;cc ________ -"'C.C"'"'C'i='CN,"C-C'C'="'-_________ ~~_, _"_n~_ 
Mnis\\lf<l... . . ..... .... .. . . .. . .... ..... . .. :IU . ~:; 
Volalile ~"", t,u . lihte ",,,u!', . .... . ... .~2 . R.1 
Fixed <la.h"" . . .. . . . . . . 27 M 
A<h ..... .... ... .. .. . .\ I~:~ 

Sulphur .. .. ... . ... . ...... .... . 
B. I. U • per l'OUll''- .... .... .. . 

- -
____ .. _J. __ 7~8~ 



] 00 lh!lIdi" ~ of Ihe Unit'el'sity of 'l'exas 

Leon COll1lty: Benr Gruss Coni Compnny, .Tewett; ns TcceiYed: 

Moisture .................. . 
V"latilu c"ml>u~tiblc mutler • . 
Phed cuhun ..... ........ ...... ..•••• . 
A.h. . ...... • • • •.. 

Sulphllr .......... . 
B . l. lI., pcr pUlI",l . 

- -- ------ ---
-! ... ! , 

I '"'-Pcr ccnt. 

211.20 
:\[,77 
zl.n 
12.:11 

100.00 I 
1.02 

7.ij~~1. 

:!7 .0n 
:j7 .1l1 
:li . 1111 

7 21 

IOU .110 

0.41 
7.:jOIl 

\I:J.3 . 
Pcr ~cn l. 

2(;.50 
28.110 
211-HI 
15 .73 

_1

' _ '00.00 
1. It 

G.:;211 

Notc.~"\nIll.n;is No. 033 rCJll'c::~nt~ scrcenill;"~ lhmllg-h straight 
Imr,. witll ~-ill!.: h opcnillgR :It lJOt/Olli. Auont 20 I'CI' cent or tile 
winc !'till pn~5es thc screCll . Newhy . 

.Mr. :\. n CIllCtJt, Chicago, ma(le lUi illl:llysi,; or Rcnr Grllss lignite, 
~l:JJ'<:h 1 i. ] 90!J. hi lI1C sampJC'~ a~ t'ceeivc(l, lile lIIoi liLlll'c W;\S 

Hi. ~'i pl'l' tent, llle ash \\"as lU~· 1 II"\' cent, HJI(l the 11. t. u. per 
poulld \\'Cl"l' n,3G~. 

][Ol1;:.jo)Jl Cou nty Coal & Manufacturing Company, EV.11l:;\·me, 

Leon eOllnt}: 

M"i<'''rc ... .. .. . •.. , •.. ... 
V"taLik e"'nl>"~tiLlc mallcr . 
I'ixml carb"". 
A"h. 

Sull,ln" ..... .. .. . 

. . . . . . . . . . . . . . . . .! 

II. I. u .. I,ur pomu!. . .. .... . .......... . --I _. 

9211. 
1'". "CIIL. 

2.i.RU 21 .1iU :11 .1'10 
:\:J.:m :12 . f,1I 211.:'!11 
:1I.!11 :12 .7U :\0.2:, 
~ ~) III I I) :-' . 111 -----------I---cc::':::~ 

lOO.IXl lon .no IOO .UO 

I .01 o . ~j:! I 
R.IH; 1.71iU 

n.:-." 
7.fl l !! 

-----
Medina cr>1l!1l!J: .In a r.t)1ll1llUlli c·11tiOIl rrOtll (Il t) ('a n {'oal ('0111-

pallY, San Antonio, Ma," 2G, 10.13, it is stntcrl that tile [ollolriug 
nnnl.\'~i;; more IICa)').\" repl'esents the ,\\"(!nlg"(! nf theil' L.rUe l ignite : 

----------

r-.fflislurc ... .. ........... . 
V,.,blile c(lmbustihlu mailer . 
H .led corllon 
Ash ..•. 

1'," ec"t. 

'21.50 
:\;", .IXI 
:m,oo 
JO .:.0 

ltXI.OO 

.1' il{llt~ COIl1It!l: '1'\\,O SHllll'!eS representit1;! tllC )i.~ l1ile mine(l 
At Big Lmnp by the Americnn Lignite Bri rJllctte COIllJlIlIlY. Ann!.r
~ i .' No . . J'!)) rcpl'(!8cnts tllC dccp I'pin nnd \\"a~ ~Cllt .to us by the 
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Compllny, JallUat~· 4, 1913. :\Ila lysis No. 833 repres(,llts a sample 
{al,('n (rom the hailer room III Rig Ll1mp by Mr. R L. "Porch, JI"., 
,l llly 11, 1913. 

An~ly~is N".- 420. • ItJ:l. 
______ _ ___________ _ _ __ ~ Pcr cenl. I'tr cent. 

MQ;slllre 
Vol~tilc combll!t ible matter. 
FiKtll carL"" . 
Ash... . .... . ....... . ....... . 

Sulphur .... ......... .. . ... . • . . .............. . ...... 
fl . t. II .. I,er !."",,<I. 

2·\.20 
;16 .211 
3() .G2 

8.!JO 

1()(l.00 

1.11 
7.61\.1 

32.00 
2\1 .77 
29.241 

[/ .03 

100.00 
• 

1.24 
7.IH:.! 

Lip:nile from the 'I'e;\as Coni Company, Roekdnle, sampka in 
University power llonse, i\fflj' D, ID.l;:l: 

Moioturo ............... . .. . 
Vnlatilc combustible matter . 
Fi~ell carlJon ......•..... 
A'b ..... ...•. ...... 

Sulphur ......... . 
B. t . u .• pcr ponnd 

An~ly!i.~No.- 71 ~ •• 
Per cent. 

2!l.IiO 
:I I . ;,0 
30.21 

'" 100.00 

LOO 
7 . 59.1 

/{ulJcr isnn comity: From lI~lr B I'emond, July 5, 1913: 

M"i.lu"' ....••... ' .. . .... . 
Volatile combustible 'naUer . 
I·hed coroon .. 
A'h . 

823 
Pcr oint. 

:\1 .00 
34.02 
27.RS 
7. tu 

100.00 

Sulphur........... . .... . ... . . . ....... • . 11 .65 

"_._'_ "_._, _'_cr~'ound. _. _ _ . __ . ___ _ . _ :_: .. :_:.:.:.: ~'" :_"_I __ ~~~ 
We lHl\'c recently received some samples or lignite f rom ncar 

Wootan, .B.obcrtson county. The nnalyses of the samples and tlw 
deserip'ions arc n~ follows: 



Ihf/cli-n of tire Uni1'(: r.~it!l nf Te.(irs 

-~-'" - - ' -- "-~.---- --------~ 

S"'npl c,, at recci\"~d: 
An al)se. No •. 

- - - ------- --- -1-'-"'-- --'-"- -1-'-'-'- -"_"--I._·~'-'-
)I.1" .. turc . .. •• . . :.!9 III .!fl ·m .1 .• tiu II . m I jn I~I 
VolnlOlcc,,'nllusllllle ,nulter. . . jJ I:.! l'! .-01 .I! J.I .!'1 .1l; .J\! 1'1 
F,~cdcurbon . •. . .. ;11 I!') I.! HI , :n IIj 31 .~-) .11 n, 
Asi. ... , 1-,9 90l!1 170 79'1' -.11 

[---'~-~ - - - - -- -- - -

Sulphur ... . . .••. . 
ll. I. u., pcr pou lld •. I

Il!U ' O() I IW'l.O! I j(~IJJ'! I' II!lU~1 111)I) 'l.Ol 
. . • 0 .7:1 0 .9 1 1 II ./ll! 1I,l!l! 0 ./l6 

. _ _ .. _ _ . _ .. .. ~.'~ .. 7 .. 1j8 II.:.! I~ I. 1I.:1-S6 . x.~~ 

953. On farm of Stl'Umcusky 
Wootnn, TIohedsoll cou n(\', 'l'c-'n ~ . 

IrelJ "2 I"et llc0p. 

::-)011, ~ .~ mill'': norll\l';Il;( of 
'n dckllt'~8 or ~enlll. (;~ (('(>1, in 

954. One mid a fjlll1rtcl' llljJe.~ ~Oll\J I sOll11J\n·.~t o f ffl1"tll or 8tm
nu:nf;ky Son, nellr WootOtl, Hohcr1~oll LoOllnt.I·. 'l' hi(·];llo.;~~ or ~ l'al ll, 

q feet, in well 73 fcC!t deep. 
!)r,[j . 0 1H'-ll!lH milt'! norl.h norlllll't'!>! l of lo!:alily giH'l1 in No. 

954 . 'J'hiekll('ss of SClllll, 6 fed, in well 53 il'et d{.>(!p. 
!J[j(;. Ollc-Iomlh or mile rrom I()(,Hli t.\· gin,'tt ill Nil. ~!;:.:. 

'I 'hi('kttc!s~ of SCIlm, 8 } feet, in well 3.1~ ft~f!t deC!p. 
!l!;7. 

crtson 

TIm-tIt. 

FrOlll IlI im's of Sou{!t"'{)S{I't"1I 1" twl ('01111';111.1'. ( ';l\I"{'d. Hoh
COllllty . New mine. Sample tnkC'll ~'no r(,ct r!"om ~1tuftj 

'!'hiddlCS~ of :',C'nm, tq feet. 11<>]11'11 helll\" ~111"r'l(-l> , fin rf'{'t, 

,C,'lIiilk cnlln{:J/ : Tn Po COllllllnni(:;liioll (rOll' '1\11'. ' I" . 'I. l '''I1 ]"

lmlJ, 'fI"Ottp .. DeCC111uC!1" n, 1912, \I'C ,\"I'rc gil"Cll n11 I1Il;d.r~ i s or. II 
~::Illp l c nf l ignitc slI it! to he from 11 (Icpll! o f 8011 to 900 I"pt, nenl' 

WhHchou~p. mllrle hy N. C. H I11111WI" , Da Hn~. It wa~ m: rnl!<l\\"~: 

- -- --- - - --- -----
M"i.t" ....... .. ........ . .. . ... . 
Vo lalile coml>n'lihle "'~ltcr .. . 
I'i..cd r.~ct,o" 
Ash . 

Suli,hur. 

14 .4~ 
311 .112 
35 . 111 
11. 55 

100 .O() 

O,!l3 
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Upshur COIIIl(II : 

,."ui .. l"re . . ..... . . . . . . . . .... . 
VObl ilc comlJ"slible ",nUer . . 
Fix~" C.1TI"", .. 
Ash. 

Sulphur ..... . . 
B. t. II .• pcr pOllnol . 

11 .40 
'12 .80 
:1.1.76 
12.01 

IUO.OO 

2~ • . 20 
:17.:.0 
:.I1.i .O'J 
11.:.1 1 

100.00 

0.88 1.20 
....... 7,650 ___ .L _ _ _ 

. No. 5·L 
No. 1·18. 

Samplc frOIll U. 13. Nelson, Gilmcr . 
~nmplc 1roll1 U. E. Ezekiel, Kelsey, top of rCID. 

lYnlke!' cOimly: From 10 t() .1 .) lI\ ilc<; lIOl·th of lIunl.s.rillp. ;1lJ/l 
SOllth of T rinity river. An'll.\"llis hy P. S. 'fi lson, Honston, of a 
sflllIplc f!"Om G. A. Wynne, Hu nt:willc, l"cb1"1lllry 8, ] !lO!) : 

Moi.lure ... .. . . .. . ... •. ... 
Volnlile comhu"lil>'~ matter 
Fixc" corboll . .. 
Ash. 

1
-;::;-':;-

... . ..... • . . 13 .73 
.. . . .. .. . . . . .. •. . '15.95 

. . 37.:.12 
. . .. .. .. ... 1 :U() 

__ 1 100 .00 

Wood COll1ll!l: A sample or lignite s{'rcen ings rC('eiH;d from thc 
Alba-Mnlakoll' L ignite Company, Alba, Woo(\ counly, li l a)" 10, 
1913, hnd tllc following composition, a~ reech·cd . Anal.l"s i" No, 
744. 

--------- - - - - - --- - ----- ---- -"-"-"-"-'--
Moi.ture ..... •. . . ..... .. . .. 
Vol ntile comb"sliutc mali cr . 
Fixed carLon 
Allh . 

Sulphur ..... . .. . . . . 
Il. t. II .• pcr p<1und. 

~~ : ~~ 
2 '1.67 

: : : !!_,.:':::' --"OS 
I 100 .00 

::: :\ R~~! 



Blltietill of tile Uni1JCI"8ily of Texas 

Consumers Lig'nite Com puny, Hoyt. 

PEHCENTAGES. 

" -~n~~;$~:-= I 282 1 592 1 &93 (~~~j 915 ~ 
:·d l>is tura . .. ...... . .. . ... i 2<1.10 33 .461 33. 11 1 32.79 ,! 2&.851 27.&1 26.5-1 : 2-1.9" 
Volllhie combustible mal_ I I 
t~r. • J 36 18 31 !> 1 30 RI 29!> 1 35 58 33 42 30 85 32 21 

P,x"dcarboll. . 3192 27 44 2739 :.t81}.t i 31.30 28 1:.t1 32 71 32 .06 

A", . ~ ~ -"-"" -"-""I '" ~ -'-""-"C2! ~OO_OO ___ OO~ ____ OO_OO 

Sulphur . .• J 00 0 61 0 65 0 850M 0 62 0 68 0 70 

B.' "''''~"".~ . • ,.~", '.'" ,.J..::"', , .~" ,·",L:,:'" ."'" 
Note.-Analy.ocs Nos. 282 lint! 913 arC! of lump; 593, 915 and 

91G are dust; VB is nut j 592 und 701 RrC! sc reenings. 
An una lysis of this lignite IlHHle uy Crossley Bros., Manchester, 

Englflllfl (probfluly ill 1!)o9), g:l\"e the following results, i ll per
(X'ntnges: 

M o;~ture ..... . ..... , • .. .. 
Volat il e combu.tible matter. 
Fixed cn roon .. 
Asll. 

Nilrl>scn, dry .. 

Pcr cen t. 

24.00 
31 .30 
38.00 
6.20 

100.00 

0.98 
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CHAPTER VII. 

In 13ulletin No.2'!, RIll"Cau of .Mincs, Washingtoll, 1£113, there 
llrc gil'en some analyses oC Tex;ls ligllitcs maclc by the United Siates 
!:eolngicnl Sllrl'CY, ann in !l Ie lahoratory of that BUTeau. A de
s('l' ipl ion or the sample.::; and the analyscs is as follows : 

HoustOtl COtllli!l: Crockett,l1 miles south or Wootcrs Station, 
UOOIll ] 7, north entry 3,890 reet from foot of shaft, 5 foot cut : 

- -_.- .. _-_ .. ---- ---
Moi.lure . ........ .. ... ... . . 
VolHlile combu~tible matter . 
Fi~cd carbon . 
A~h .... 
Sulpllur . 

S9me, '''''in entry. 600 leet from ~huft. a.\l(; feet cut: 
Moisturn . .. . ....... .. .. ...• . ........ . ........ 
Volatile combustible millter . 
fhed carbon ... 
Ash ..•...•.. 
Sulphur ...... . ..... . 
U. t. u .. ""r pOund .. . 

Some, OVer i -inch har ,",r~en: 
Moisture . . . ...... ..... .. . . ........ .... .. . 
Volatile combustible n,atter ..... .. ............ . , . 
Fixed cRrbon. ..... ..... . .. . ...... .. .... .. ... , 
Ash .. .. 

fi~leh~.~ 'per ·p~u';d·. · ... . ........ ' . . ...... : I 

Per cenl. 

32 .58 
37 .02 
19.56 
10.84 
0." 

33 .50 
39.50 
16.25 
10.75 
0." 

7 . 142 

34 .70 
:U.23 
21 .R7 
11 .20 
0 .79 

7.056 

11fedinr/ c('lmfy: LJUc, Carr No.3 m iIlC, 350 fccl~ Ilol'liwast 
entry No. G, 511. inchcs cut: 

Moisture •. 
Volotile combustible m~tter . 
Fhe<l carboll .. 
Ash .............. .. 
Sulphur .. 

Same, GOO recl northwest; room at middle Q( northwest ent r)' No.!i; 1')'~ 
inches CuL: 

Moistu re . .. .. ....... ....... .. ........ . ......................... . . 
Volatile combullilllc matter . 
F;1cd carOOn. . ....... . .. . ..... . 
Ash .... 
SUltlhuf ........ .. . 
U. t. u" per pound 

31 .67 
24.81 
2(; .49 
17.03 
3.55 

32 .92 
27.42 
27 .08 
12.58 

1-46 
G.MO 
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.Milani (,"0/011.1/: NClll' Hockclalc, 0 18€n llJi ne, 400 fec t ca~t 01 
shaft, 77 inch cut: 

1\10;.lu..., .... _ . ........... . 
Volati le r. .. m lo u.tilolt n,:. ttt • . 
Fi~cll c~rl"'R . 
Ash .... . 
Sulphu r ..... .... . . 
U. t. u .. l",r pound. 

Same, [.00 Ic~l c~, 1 01 shaH, 19_ineh elll: 
Moisture ....... . . ...... ... . 
Volatile cumbul li bl .. mnttcr .. 

._\ . [>'.rc~ 
. :UUll 

27 . 'J . ., 
2X .m, 

7 .38 :! 11 .71 
7 . l:!2 

.. " 

fhcll carloon . . .. .. ................... . . . . . . . . . 
Ash . .... 
Sulnllur . 
U. t . u .. 1m, "ound. 

Sam .. , IUIl11', uve. ~-iudl ,.,Teen : 
Muisture . ... .... . . . ... . . . . . 
Volatile cnmllul lible matter. 
F ixed curbo" 
Ash .... . .. . 
Sulphur ... . 
M. I . U" I,e. puund . 

3 1. 00 
27. li7 
~~ .. 19 

..... . ......... . ... .... 7 .!;!; 
......•.. .•. . .. .. ••••.• • U.9\1 

__ . ________ . . '1 __ 1 .1170 

Big Lum p minc, 720 lcd north of opening, cntry No.6, 7 foot 
cui, "big \·C'in": 

Muist ure . . . . .. 
Volatile ""mbtl. tible m~l t er . 
Fixed carwn . 
A. h .... . .... . . ... . . . 
Sulphu • .. .. 

Snmc. I.O"JO re", lllorlhwc.1 enlry No. X; X2-inch cut: 
Moi~lure . . .... ... .....•... . . . .....•. 
Vol3li1e cnmbuslil>le "'~tthr. 
Fi~ed carbon .. 
A'h ... 
Sulphur . . ..... . .. . 
U .~t. u., per pound. 

T-;:-~ 

. .... ... ... ••• .••• ! 

3'-.86 
26.50 
2,) .7'l , .'" 
0.87 

3.~.80 
2\;'22 
2!'.~8 
'.00 
0.711 

ii.1I98 

/,'I)U C1"iSUII ("OIt'lIty : CIIlvcrt, Calvcd llJillll, roulil 4 of cll t r.\' 1 
S01llh, 2~O {I,d s{luth or i1pclling, 1I)lI)C)' 8.1 ·} inch heu, 'I'"t-illCh cul : 

Moisture .. .... ... . .. . .... . 
Vulatile c"",b",)i ble ,natter . 
Fi~ed carbon .. 
Ash ..... . ................... . 
Sulphur ...... . . . . . . ....... . 
B. 1. u .. "er pound. 

Per CCIlt. 

:H.,12 
3!"o.94 
30.93 

8.80 
0.95 

7,2 14 

Sam,, ; room II", "rr cas t entry nort h, 550 feel norlheas t uf upc ni ng: IIJ j . inch 
bcd , 711U-inch cuI : 

Moist ure.. • 
Vulnlile cornbu.tillte m3tte • . 
l'"; xcd carbon . A,,, .. ... . 
Sulphur . . 

33.50 
26.00 
30 .38 

.. 10.06 
··L_._O.!l7 
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Wood cfI/lIIly: 1Ioy t. ~o. ] lllilll', ."'0UOI l'll t ry, 2,.iOO h'e! fl'olll 
mouth, 8~ rMl t cut: 

Moi.lIlr" ..... . . . . ... . . , . . ... ..... . 
Vol" t ile cOlllh,,~ l i h le III "U~r 
Fixed e~rho .. . . 
Ash . .... . 
Sul l.bur . . .. ..... .. . 
B. t. II . , [ler [HlUlli i . 

Sante. No.:l ~[i'l!:. ['>Ojl of ~ir-,hafl; jI .l.ill~h r.ul : 
~ lolslurc ... .. .. , . .. . . . . .. . .. . . . . ...•. 
VoJulile ,,"'''h,,<liI, lc mutte r 
Fix"d carooll . 
A. h .. .. , 
S"lphur . 

S~mc. 'u" ..... r·min'); 
r." t oi, lu re 
V"ta l ilc r"""I",,lil>lo: '""tter .. 
Fixe,1 "",h"" ......... . . . . 
A~b ..... 
Sulphur .... . .. . 
H. I. " .. per pound. 

Same, !\c TCC" " ,j: 
Mol~h,rc ....... , . . .. , . . . 
Vo lu liJ" conti,,,,lihl,, mnllu. 
Fixed " ~rl,o n . 
A~h .,.. . . ... ..... . 
Sulphur. 

S",,,"., I.HMI (",,1 .. ,,,ttWMI or s l"p .. : n l · fuol cui: 
M'",III re ...... ... . . . . ... ... . , 
V"lnlile """,b" ,Li lol" m:1UM. 
l'i xe<.l ~Mhon ..... 
A.h , . . . . 
Sull.h", ... ..... .. . 
n. t. II ., pr r 1""'011. 

Snmc, "100 feel norllo" , .. t of s lope; IIJ" f}(} 1 "ul : 
MOisture .•.... . ... . ...... . .. . ' .. 
Vol"til" """,I.",lible mnttcr . . 
Fixed c",bon ., 
Ash ..... 
Sull·h ur . 

Snme. '""--of.",; n,,, 
Mu;'tll'e .. .... ... . . ... , . . , 
V"l a tilt, "'''nh".~tihl" mutte,. 
Fi x~tI "", bun. 
Al it . . . . 
Sulphu • . ...... . . . 
B . t. " ,. pcr p"und 

I 
·· 1 

I 
I 
I , 

... ! 

.. ···1· 

Pc, c~" t. 

211 .1Ir. 
;I, •. !m 
2i" .:lfi 

i" .92 
1I .~,1I 

i . !}!16 

:11 .• 11 
41. 11( 
11t .!)S 
It .r,1f 
( 1. ~7 

:\.l .71 
'~!I 2.', 
2!J.71i 

7 . 21S 
II ,~;l 

7.:UIt 
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l'rnximnfe Analyses uf 'I'ex(/..~ J, i.IJ "il {·,~, Compiled f1'()U~ E. T. 
Dumb/c's "Rrown Coal (IIlfi Li.'lllile, ,so.?." 

--·--1 
A. 

" c .. 
I)'" 
E' ....... . . .. . . . . ,. 
G · ... 
11" .. 
I' .. 
J'. 
0<' 
L ", .• . 
M. 
N . •. • 
o. 
I' . . 
Q' 
1\' . . . ...... . .... . 
S. 
T' .. .... . . '0 " 

Il' " 
v'" w' ... 
x" .. s 
z· . . .... ........ . 

V"lnlilc 
!'<IQis\llrc. , Coml.>us- Fi~~,1 Ash. S"II,hll ' . 

~II'-~~~~- -:~~~'-I----: ---
11.3,; ~I . :ll! _12.7:1 I 6AO : 1 .21 

1:l,4() ::l6 .::!7 :n.77 I 13 . f..o nu(del',1 
IJ .:l1! 1 5') .tlli 11l.5:.! 11 .31 not <.Icl'tJ 
11.11 :;7.U'i ;WAI; 1 .:.<1 .K7 
10.00 I ;j(i.1:t :11I.Hi 15 . 12 :1.,,1 
15,1\/) , 3!1A:l :1!1,711 4.99 nOI d,,1'd 
7.17 ' 4U .~~ :11.27 17.1\1 2.'l-1 

20.:.19 : :12,(;7 :.!tLS/I 17 .,,1) :1.11 
12,43 311.37 ~!I.~IO l'I . :JlI \..31 
(;,25 51,U:, .1:1.'\7 1;':(7 .n!! 

In .51; 4;,.10 3:l.1I!1 :>..111 not dcl'd 
IL41 3S.11 111.6:, 2:\.:111 .7.\ 

IfLf,(1 34;.U7 :1i.17 S .liO I.f>lj 
IO.3~ :m .():1 " ::1.1" 11.117 ,:,0 
12 .00 1 2. 4~ ~.~I 1:1.00 nMd~ 
13 .~ 41).1~ ~.~ 1I.~ I.U 
15.1\') 4 2.2<1 31Ali 6.115 J ,IKi 
(l.5O '1ll. lii 2!1. ()"~ 17 .n 2.22 
~ .~ n.~ ~.~ 3.m .~ 
10.17 :l\I.f,:.! 3Ij.f~1 12.mI .\.1;, 
16.15 -IV .:/! :1'-'.119 II .!):' 1.17 
13.51 -If, ,:l!; 32 . .J.1 II . J r, .1Il! 
13.10 :17 .2 1 -I 1 .n IUI7 2_~fi 
10.11 37.37 21 .J!) 27.59 I.lr, 
111 .26 ,):\ .," 29.5:1 11.7U 2Aii 
9.~ ~,OO ~.OO IQ .~ .% 

,- " " era)!,, "f I",,, u":ol y>IC... '-Aver~!lc of fou r Analyses. ' - A"crnl/c "r 
n,·c ~"al y~c" '-A""rn~c "r Ihree ,,,':tly"~~. 

Key to nnnl}"S('~ of ligllik~ (·ollll'ilefl f!'OlIl "Bl"Olnl Coal and 
Lignite, Dumblr," 18!)2; 

A. Amlenon county. 
~e\"0nlc(l11 milcs 
two feet. 

n. A1Ig"clilHl county. 

From all outcrop on Cildclo Creek, nhOlll 

northeast of l'a1c~tine: thickness, ahout 

C. Atascosa OOllllty, IlNtJ' :-:;omcr~et: thickness, 5 Iect :.I inches to 
5 feet 6 inches, 

D. Bowie cou nty, neur Nell" Uoston : thickness, 12 feet. One of 
the allaixs(';: ~110\r,; VW per ccnt of ash, with 7GA l Pc)' cent 

01 \·olat.ile comJlIlstihJe matter Ilnd 10,62 pCI' (·ent or fixed 
carboll. 

E. Ca!<l ll'ell cOl1nty. :B llnlctt Wells. 
F. Cnss cou nty. Stone Uhlir. 
G. Cherokctl county. Bcnn's Crcck, six ndles south of Alto; DI'.lT 

J !lcksonviUc; MeBce'!:' s(:hool.llOnsc. 
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H. Fayette c01lnty. i\Iant{)1l Bluff: thickness, up to 15 feet. On 
O'Q,uinn Creek the lignitc is oC excellcnt qunlity lllld has a 
1hiekncciS liP 10 $ fect. 

I. Harrison coun ly. llobel"hon'5 t?cny nlHl Roeky Fonl, Sl1bine 
]l j"Cl"; U cClltl lcrn CI'cck: thickness, 2 to G feet. 

J. Hender"on cOll nty. C. M. Wliltcl"s hClid right : thick ness, up 
io 6 feet. 

K. H opkin" ('II1111ty, neac Sulphur Springs: thickncs~, \11' to 16 

feet . 
L. HOII~b))1 (·onnty. JI .plc's muff nlH1 \\'c.~t lll o ]"cln n il Hlnlr, 

T ri nify Hirer; .7.1Iethl·] hefHhight; W;lllfice headright, ncar 
C:lllhorp: l!dck1les~, . ~ to to feet. 

:\I. J.f>I: I~O l1 l1t.r. Rlile Brunch: thi('knc!<~, G (('"ct . 

N. lellil ('011111.\', 11('"111" JPII"ct!.: Ihid.;nes.~ IIp to !'J red. 
O. 1.illlt'.,I"tw I'ollnt.". IT('rHl '~ t'mirie. 
1'. )[c,l in:1 cOllnty. l .ytlc : Ihji'kJl('~S,:i fc('t. 
Q. :Milam louuly. Hockila!e: thie];nc,;s) I to {i feet. 
H. 1 [ lIl"l"i .~ 1:"I!tlly. ] 'j'llit pL1CC : th ic]; IW~~, !l'.~s tllllll 2 feet. 
S. l'Hllo!a (·lIlI l1 ly. :Minera l ~prinb~ Hidg(') lien I' Beckville : 

Ihid,"C~.~, . l~ ret·t. 
T . . lt lill" l:1)lInt.r. E II\Ol"y, I1n,[ sercn II I i1e~ {'a~l. 

lJ. 110),>'1'["'(>11 county. .Liti1 ('" TIrnms: ('Ilhcd Hlllfl" : Ihid:lIcss, 3 
In 7 rel"L 

V . .11 11.,]'; COli llty. I rOil MOllnluill; Grnlinlll';; J' flk,·,.1~ milc,; \l"l'st 
or lr(' lII kr.~on: U l ick Il CS~,;; til 4i fi'Cl. 

W. S un . \lI gu~tiIiC enl1u i.'". S:l li inc allll .\ IJg"elinn Hircl's: thick· 
nc~ "" G to 15 {pd. 

X. Smith ,·ollnty. Southll'cst of T,v!t'J", H~ Jllile;;.; 80uth of Tyler, 
G mi lc~; sontllt':1st of ' l'ylcl", 'I '! IIlik.-; wc;;t of l,imh h', 3 
milc,, : tllickncss, ;1 fed an,l l1rll"ill'(l~. 

Y. 8111'11,\' I'Ii1Iul.l". Houth of 'l'illiPSOII, 7 m ilcs: thic];ne.oJs, -1 to 
,j r~t:. 

:6. Wood (,Oli ll ty . Alba nnd Minwin : 11Ii(·knl's.". 8 feet. 
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Ultima/( 1lmllysill {If 'j'e.nls UmWIr Cmils- FI'll IIt "Hl'own ('oal 
and f. i.'}uite," DWllblc, 1S9.'2, 

'r ile ra k uJIl! c(] hent lmib or ~()tlJe of jhe 'l'cxllS Jiguites were a J~o 

gl\'cll by ~Ir. D umhlc n;\ rolloll' >; : 

P rom Medina cOullt y .... 
From ;1>'I,1 ... ,n counly .. ,. 
F'''1ll Milam co""ty .. . 
I'r ... '" n,,[)erlSOll ~"""'y 

Reithh theru",1 
,,,, il s, I"" 1'0,,11<1. '.y. -----1--""'--

! 1.:120 
l',lti!l 
II.nll 
JI,:IW 

Iu t he Sl'Collll AntHill) H('PHd, ' I'rxn~ Gr.olug i(·,d HUI'I'(',", I B!JO, 
page 55, then: nre given SOJl!l' adlliiinu a) tlnlll Jsc,; or Texn~ ligni tes 
lmt tIle), (10 1I0t )lIn tel'i.III.\' n!T,,(;t the l'p.lll111.s given ,lho,"c. 

III a report 011 gCIlCl'(I j mi ll p. (;Olll) il ioilil li t Mine" Ii and 0, Hoyt, 
mfHlc fo r ti, e Con ~ ll lUC\';; Lig-ni ll' (;om[1I1I1.'·, ~rn.r S, 1n:!, by W. S. 
Hnmueit, 1'I-111-(>'~(,Jl lali \'l' at DlI l bL~ ror the PiH~I!ll!"g 'l' l'!<ti llg Labo
ratory, tilt! [ollow ing ana lyses werc girl-II: 
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Percentages as rccei\·ed. 
Annlyses Nos.-I-;--~-;:--c-;;-c-:-~-;--c--;:--;--:;--

------------ --'-' _ --'-' _ --'-' _ --'-' _ --'-' _ --'-' - --'-' -, 
Mo,.ture ...... ... ....... ,. . 27 ,0.1 
Volatile combustible "'''ller. 3:~ A I 
Filtet! earoon . . • " . . :.sll.:!:> 
Ash."... ...... . 9 .:n 
suIPbur .. . . . .. ... . ..•.. .. .. .. '.1 0.7') 
B. t . u., I'er pound . .... .. . . ... 7,ln;\ 

--- - - - ---

27.27 
34.44 
28.6\1 " .. U.7!l , . "'" 

28 ,28 27 .ti7 
31.6 1 :.s2.U2 
27 . 16 ii l ,(J6 
12 . ,);:' !l.25 
0 . 8~1 0 .71 

7 ,24G 7 ,7 10 

'J.7.48 
32 . :lot 
3;\.01 
7.27 
0 .69 

8,004 

1. Taken from the heau or ti le Itlain norch cntry, ~Iillc No.6. 

2. 'r nken from Room No. 1, eighth cross fro m fo urUI cn,.t ell tr)" 
},fine No. G. 

3, Takell f rolll Hoom No. 10, lou rtn wc~t ellt)'}, )Ii lle No. 6, 
.'1. 'r:lkcli from Hoam No. 19, eighth cast ellll,}, Mine No, 6. 
5, Taken rrom Room No. '1, second cross art ;:;ix th cost entry, 

?If ine No. 6, 
6. Taken from tlte head ing of third cast cntry, .Mine No, 5, 
7, 'l'ukel1 from Room No, 3 , SecOll c\ Cllst cllll'r . , i\i in e No. 5. 
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CHAPTER VIII . 

. R AW L IGN I'J'P. _ ~s A P UJcL LNDml S"r.\'I'fO).'AH\" H OIr.EllS. 

'fherc a re four principal lllethods of lltiliz ing lignite (urown 
coal) in Europe, where the inclustry has long bccn estuulishcd on 
Q vcry brgc i;calc. T he.:;!! are [I>; tollows: 

1. Raw coal, as [l fuel under stationary hoilers, dr. 
2. Uaw coal, (I," a ruc! in gas prmluccrs. 
3. Briq\1(~fting (1) the raw conI , or (2), the elry coal. 
4-. Dry dist illation and I'coo\'eI'Y or by-pl'Ouuds. 

The usc of powdered lignite us a fuel nnder boilers hu;; been 
recotllllHmded ana ~OIllC establishments Jlan! UOllC a comiucruhlc 
alliollnt of work ill this Uireclion. i\ liUle lignite is ubo u~c<l fU I' 
JOIlH'slic {jl'e~. 111 '1'cxu~, a smnll uillount of uusllignitc is lIsed in 
the manufadure of IloiloII' lU 'ick tile Cor huihling {Jlll'pOSes, (lS 
the ligl)itc on burnillg Dill illlJlnrts I!. certain poru,;ity lo tile prolluc:t, 

or tile four principal 1Hethod~ giYcn allore the fin.t tll'O nrc u!;ecl 
in Tcxa.;:, 'rtlCrc is unt little lignitc usetl in Texas Tor Iloll ~cholt1 

purposc..'S or for tl5C limier loeumoti\'e 'boil ers, We 1113'y now con
~ide\' the \f;ll' ious methods for \ltilizillg lignite hI the (}I'd",r given , 

( 1) Haw Lignite as a Fucl 'IIIlder Stat i fJ1WI'N JJoiicrs, rte , 
I rrespectivc of. its llSC ill gas prodlleer!>, whieh \riJ! he considered 

Inh'J', and it;; ll.~C in llOmcllOld fire,<, the ellicf value or li~Jlil() is ns 
fuel for generati ng steam, wiJeth('l' IIIlUC\, ';i.!ltiollar,l' or in 10('0-
1I10\i\'c boi lers, UncleI' ~tatiomll',r hoilers it may be l1~cd <1il'rct or in 
the rorm of pnlrerizcd fllel. 

OC thc 13,776,!.l!)2 tons of lig llile used in the r uiteJ States be
tween tlle years lS05 und l!H:!., im·llIsi\,(" it is lihly thut !J5 }ler 
cent, or more than I3,OOO,()OO tOllS werc uscu [or lllnking sle,IIll, 
For Ihis pUJ'pO~l'J the lignite is neilher air-Ihic(l llor artificially 
<lrie(l, hut is used, as mined, with Bllell loss of its originnl moi~ht1'c 
as may bc clue to air-Jrying heh n'cil the mine I1nt1 thc eOJlsuming 
plilut. J u~t wh at the loss of moisture mily Ul', tluc to this erlllS(', is 
Dot known with accuracy, for it is scblolll the case \.\Hlt the moist nrc 
in the lignite as shipped anu as rec(>ired i::l iletCl'lllin Cl l. 'l' ilel'e arc 



''''I"P,rn\ [adors ill at- illfill f'lI,·C tll i .~ lIIath~l", c. ~"' .the HlIlOllllt or 
!lI n i .;:tlll"~ ori~infll1y Jll·c;;r.nt; tIll' ;;b! of tllC l i~lJit{'; thr. (l l!pth 
"r tllf"\ lign itc h,~1 in Ihe ei1 !"; t.he chl\l"IIctel' of tllC (' llr , Ifll p,ther 3 
").!')IH1,ila" ,11" it hox (;,11"; thc 'lhuos[lII")"I" llI oi~bll"l' ;] 11 11 1(' 111 pel'HI 1I1"(~ ; 

01(' \(· lIg[1. of t im" (' Illpsiu~ 1)('\.II"('"u ~hip I1 ICI1t. ,m, 1 1"I~ ( · {' iJl t; illc 
11o"lll.)f1 or 1"lllj1ori11".\' ~t!ll"llg(', etc . 

. \ $ :1 ruk, Ji)!u il'.! i" not (';] 1" riell iu ~t()ck, it j " 11"1'(1 ll!' I" flpi,lly 
:1:< p()~~ i hlr IIrter minill,!! .; but. it h:l~ not in fl'(~qnrmtl.\" hll JlllC' lIC(\ 

j h:lt ~lli]llllcnt~ hare lJcen {]c1a.rc(l for 15 to BO Ila.rr; in transit, 
(: l"l.: ll 1I"11C1i t he di.-Inner. (lid !lot CX(;I~cll IOU Uli b . 

. \ s .~OOl1 n<; it i .~ (!xlH):';rd to t hc 'IiI", lig-lliic hegins 10 lo~(! 1I1Oi~t\1l"(" 

al1d t hi;; 1I111y ("o I11ill ll", in a hnt allil c:oln l':lr:lt il" l.:ly d l'y tlilllah', 
1I11lit fin per o'nt (I[ I'he o rigillJi! 1I\oi"tul"e 111.1 .'; ht'Cli 1"t! lIiOI"I'(l. D III"

iH .:{ th i!' Ill"yi1)g" the lig l1i t.e brcuks up inlo ~mldlc!" 11 110 SlIl il ll l't" 
l'i\.",·("~ nwl more or l {'~~ "1i11Cl;" l"Csull. tr the li!!lI iie i~ !'ln1"l!d fO!" 
~"I\bid"r"hl~' IWt"lO'I..:., ~p0I1 1:111t!0l IS {,o lll hll~ l ioll 11I11} sd in 1.1 l1a UtC 
\\"ri l1'1" hl1S 1" .... 11 illf(JI"HlI'd of;] Iirc lhat 1~'W1tl i ll th i ~ wa~' , in 11 pih~ 

or T " .\: ,I" li.:.mij". :-; [lOI1IH IWlll1~ 1·"lIIh l 1.~li (ln 111,1.1' II.I"i",! rl 'O\l1 tl lc 
pn:~" tll'c or CX"I'~~ or "ril1l !~," 'li' ,1 11~1 , 01" fi IH'I.\" (li\'id ,'~1 pyl"itt: (~III-

1'1 ddt: of iI'on ) hut d()('~ 1101 ~I'Cl11 10 110.: ulll("h innllel1ccd hy Ili:;h 
m l;dilp l11,)lh; I' ill th e ligll il.!'. It i ~ ,hit· 10 ihe o:.;i,\aliClII or C'''1\
Sti hlo·ll i. ... ill thc ligtlik il~,.1f !Inri \\"11"11 the hcnl g"lll!!";)I!",1 1..1" I1 d .~ 

Ilxi,la l ioll i .~ ll u1" It)~l lhrnllgh l"H/l i'lllol1 01" cum'pc\ion n.~ 1"11pi ,l\y 11 ~ 

il i~ fO I"lIICll, t.he heatillg or the ligui te may lwcolUc ~u 1l1H1"h'd us 
In '·'lIl.~C il I,) "!ltc:h fil·£'. 

S,) r,11" :I ~ IHII(" klW\\"1l IhpJ'{' 11;1\"!' ll1'l' ll lit) ~.\·~ l l"I\;j l i (· t,'~ I~ Oil 0111" 

li .!!l1i t ,,~ In dcl<'l" lI lill" .ill."' wlm\ loS!'; Ihe!",! IIUly hi' Oil II"l',lll)(,l"i ll!!; 
]" 11 ill (,, ~ rt:l ill I [\illn i ~ ,!;):ll s, Ir ll ic·h, ]H)\\"cn' I' , dn n()I' (")rr( '~ pol,,1 1',1 

!i;:· lIi1t,.~ " ,I ,·nlon·i flc In .... " or r l"Hlll '1 io :\ per ('(' 11 1. il l [I . .I",'HI". 11lI ~ 

]'{'I'II 1"p. ]lol"ic<.l. 111 "Nlnin W'yl\lni ll.~ f"();ll~, t hen ' \\";1;;' 11 I"." or ·!.G!l 
PI'I" ' H )1 ill Ill,' !i .. "f Ibrcr 1I10nths :m,l fi r .'j.!lO I){,l" ('I'llt ill "?;} 
.r1~' II· .. ,. ' 

II i~ proll,,)I,I(: 111111, lip io" certa in poi nt, nlryiHg 1!I":;I'ly witl l 
tll( , lI;1ltll·. ' or thO' li.!!;l1 it e it"l' li" , t he I,l.~s nf 1l10istll1"(: inc·rea.'ll'S (hc 
\' ,,111(' or 11l1' li~n it.~ fill" f ll l 'l 1'1Irpll.",,'.~, !lIlt j md \\"h r. I".! lhi" poillt 
Ill:) \" I,, · I' ;1 111,)IIo·\" In 11(" ,,1"1111).1 r'1I" (·neh ('I)~C ~e]1'I1·'l i , :I~·. Oll:t 

'( ''' '''1 '' 1: ,1 11 . ;\,,,. t -Ili,·. III. En;!. \o:\l't. :->la . 1'lIln. ( ·lwllli ,·,,1 EII;.:i n' ~·I·, 
'-"I. It . . I nl.\", IH ltl, ~lI<l '1"(, ,'1>. 1'''1' ''1" NI>, Hi, Hul". ~ lill"~' \\·",lli,,;.:I .... ". 19l:!. 



J J,I, Rulldill of the Unif;{'/'"i/.!! of Tc,c"1! 

('UlO;ld uf mul \\""i.!!1iiII;.!" ;;0 lOllS. Im,l !!lor!'d, \\"!' lI"i!! ~ay. lilt) 1 1Iih!~, 

In 'l"t'X;l('., the fl'{,l;!"ld I;; l iO {'('lil';;1 (011 . 

\vitll flll IlI'Cl":l;!,' l'Oll tt'll l or 1lI01 ~llln' or 3t IW1' ('l'lIL Ilu"l1'" \\"1)111<1 

hc 9,;;0 tOllS of I\'a l el' ill 1 IIi .; "ar, Oil II"I,i(,lI fl'd.!!ld l,;I~ 10 I", (,;li, l. 
T ill' fn' i.rrh{ nn :;0 10111' of ll;!llitc ~t IiO ('etlj'~ ;[ 10[( i~ * 1.':, of lI"ili,·h 
~.'".-,:-; i· p:1i.1 "Il 111\' I\·;ll,·r. ' l'l l i ~ II"Ht(' I' i~ of 11') \";1\11, · III lilt, l i ;!1l11~' 

c .. u·{:('t ns a ~Ol' \" or IIiIH\(>r. W II!' II it i._ 1'('1110\('.1. Ill\' 1(:!lIll(' )",'nk;; 
lIP: ~n\l tl]( ~ (p1C'~ti" ll l~, 1I"11f'tller lilt, mOl'e ~oli,l li.:.ruitc 1,111"; th{~ 

wah:)' rUIl h(: 11101',' e"UIIO!!lII';l ll} l1~ed tll;[1I till' lill('l' U;{nitc JII inus 
Lhe II'lI tcr. Up tu a C(~rlH i ll poillt it if; p1'ul,aulc illuL IllNc IYOll](1 he 
u du·idcl! e(!Ollolll ,l' i l l n:ltlOli ug ,I 1:II'gc pl'oJlol'liHl I or tll i.~ w:llt~1', 

l,>=p(~'inll)' if lI d .~ eUllld 11<: duuc on d rying 1100l"s, or i ll n:lI.ll\·ing 
t'y ! il1drr~, lwntt~t l 1,.1' tile 1I"1l~lc ht:11t rrum lhe bullcJ'!o;. 

" ' l'/t t, It:1l'luIul dl:c(;t of cxccs:;i\"(;! muishll'C in ligllih: OJ] sk<.l1!1 
uuilet opemtiou, is duc to the Iud that n hu'gc part uf t ile Ilcnt 
11!:It! uJ t he ll\oi~turc is Lclow UIC tctllpernLul'c o( the 1I"IIIe l' ill tile 
uoilN, a nd hence is not al"ailnulc fo J' maki ng stCiUtl. 'J'hi s l'llll he 
i\Jlt ~jra lcd 1),1' a specific example. 
"~lI Jlpuse ;1 hoil"1" opcl"nl\'.~ llltd(')' a pressurc cOITcspontl iu;! tu ;\ 

:;i.I'H lI l trmpet'atlll'l) of :~!")O d(',:£I"('l'8 L::t!m'll i lcit (ailout l:L') pUlllli1.~), 

n\"ul ute), til,\t thc t(' l l1l'('l':1hlr(~ or tlii.' pl"Ududs of cO llll)l\.~lion I~ 

2,tlOO tlcgrt'C,; ,Falm:nllCil nnd that tllu tCllJpe l'Ht um of the allllO'· 
pi le;'::' ii:' 70 dcgrci.'s .F,!lll·Cll lu·it. fl wl<'r t!l e;>,c eondil ious, (me pOllll,l 
or t1wi~!lIl"c i n the 1'l"o<llJd~ ((r (·oml,";:.ti"n ("ulI!Jlins II('ill IIl1ii~ he!o\\" 
lll'~ h:mperattll'e of i lil'! ,nd:,'r ill the \,oilt,1' (uml hClln: not ;1\';l i l;1I,11' 
for nil._llJ'plilitt hy the bOl lt'r) a:> rolllJ\\"._: hclow 111~' ]'Oitillg" pOilll 

('!1'!.-'l'(J) 1 1 .. ~ H. t. n.: l;d ,-IIi' Il/'ilt vr ~kiltl1,!)(i;j H. t. II. ; SUpf'l'
heal i ll ,!! Slt'fllll h, ;;.-, 11 ,It'::I,('C~ ]~HIi ... ·tlh('i l ('i'-,O-:!l'~) x O, IS=l il; 

H. t. II. . 1l1;lkillg;1 toLl1 nl' I.t ~ ;i It t. ll, 
"'UIl' ht!at l!llit ~ ill tlt i ... pound (,f II lt,i.·ll1n: nt,me I I)!: tcll l lwnllut"<, 

uf the Willei' ill !t IC h.)i ler tnlld IWll"l.' ;ll;j i !,tltil' \"r llh.~ •. lI"p(ioll) 

aI'(' ( itJOO- ;;:jO).\ u.·b'':= ~~l·! n. L u. TI(('.~\< li ,:!uIl' ...... It,,\\" Ihal 

II>" Illl'.:!(,I' ]I,lI'l or Uw 111';>\ i ll 11,(: IlI<Jj~rlll"t' j~ 11,11 ;11;li l;[ loI" rill" 

lII:tkill;':- ~l l"llII, III rm:t, I Ill' IlI(fi~l(lrt: ill ligllitt: :111,1 lite tll.,i~illl·t: 

r"1"(lll,1\ h~' Im rlli ll,t(" I I I{~ Ilydl"P;..!"" u (l r lig:llil l ' nn' 1"lllirnll'ltI j l) II 

~llI;l r l h"ilt'I ' pluGl',l ill Ill!-' rn l"";l("I' ;Iud tllnkill,~ ~t.'alll "'lila I ill 
weight ill the Illu istul'c I'a~.~itl:! Hut of the r U I"II;[("', (hll~ ah._urilillg: 



11.-, 

ihat alllunnf 01' henl hcf()n~ t hc lila in hoilrr gd~ a dHl1lC(~ to 

:Ihsoru iL" 1 
.\ il'UlP"l<l ltl n.' of 1.-;(1 (0 11',) dl'gl"l'C~ F . lI"ou(d surlkc for ,hying 

t.he !igni[e lI"ithol11 l'el"ion~ly eUllallg:rrillg" (lie hellt [luiI,; 1hrong-h 
lo~.~ or rol:l[ilp l'ollliJui'(ihlc maU"r, for !i1l;l"e dnts Jitlt H'l'1I1 [0 he 
'an :~p]ll"l'('iahlc 1M" or such maHcr l!1Hll'l' ,'ttO dl'grl;l'" F. 

H H:I' lIloi~llIr,~ ('(luld II(' l"C',lllt"t'll fa 20 pel' cent there would. hc 

:~ gllin in hCII!' llnJlS of I J54R, OJ' 20 PCl" ('cnt; an(1 if t he lllojf;t Ul'e 

colll,l he I'P.IlllC('d to 1;, per cent, tIle gnin in heat I1l1itf:. lrolllil he 
1}13fJ, ()1' 26.30 lWI' cr.nt. Whell,cl' tlds gHin ill h('nl ltnit~ \l"oulll 
1.11' IllO!'t' trw u cOlll)i'l'1"halnnc('d I,y Ihc eost. of or,yi n!:\" nllil ti,e 1M!> 
o( Jin(~ li.!.(tlill ~ throllgh the grate, i!:l n qll t"Stion slill to he !<cttletl, 
go gl'IWI' [l1 rille (;ml 1I0W be slnterl, fo r lignites "ary a goot.! denl 
wi 1.11 l"c;.:prc-l 10 [hr pl"Oporlioll of "finc,:;" re!:lultillg rrOll1 (Ir.rillg". 
~rhc'y 41" 1I0t 1111 hr.II1]\·c alike 1I0r c10 they cxhibit the same rupirtity 
or (ll'yill~ IIndel' ~imila l" CDnrldi()tI~ . TI,e lliom trinblc ligllijc~, of 
(;nllllHlrHliYcly loo~( rl'xt11l't', dry 11101"(; I'apidly t,hnn t.hose or a mOl'C 
day,likc l!o.xlurll, n]jboll~h there llIay he no l"C!fIllukrible Ililr~l'ence!; 
in chclllir.:ul cOllljlo".itiOIl. '1'111' ,Iilrercnccs in friabilily amOllg the 
lig ll il e~ is \~sl'l'\·ia\l.\' nolil ;cHhle on grillll ing'J wlwl hcl' in a llI:lt::hinc 
ti l' hy 1':1Ilil in rl 11l01'it11'. Some of tlWIl1 gn to IwwIler \\'itilill n 
.~IIOL't \l"lIil(" while ol.IINi' ;Im more or le~s f>1)Ql1A"Y 0(" sllIc:ny nlHl 
g-o 10 POWdl'I' only aft('r 1011g gl"ilHling, 

'f hr LIl'W'" proporlion of "riIlCS" in tl,(, dril'(1 ligni(c, all(l l.he 
inJ1m'lIc'!\ or I1l1''';(~ "(lll(,.~" OJ) tI ,c ('oll1 l l11~tiO Il :In(1 011 Oil.: dillkPl"ing, 
hill' [11.';0 In be eow;ill('f('I1. While the IJoiler setling-, the ('Iuundcr 
of the firr h(J\', t hl"! position allcl II ITnllgr.lll(~nt of the lire lll'tll(~ ~ 111Hl 
11)(' l :ono1 )(l~ li ol1 ('('[( !l lller. 111(> r:lle (Or (iring, the size or l h0. rl1r l. 
11)(' tl,icklll'~.~ or lhf' 1'111,1 !H'd, lite nmo(lnl or fl i l' .c;l1]lp1ied fi nd tlw 
1';(10. ~llld l'n '~s(]r(' fll" whieh if is .~l1 pplie,l, nI'l' of great illl]lorlnnre 
ill fill !'-il':lIl1 in.!:\" oj\nntions Oil ~olitl [upl, .not flle.\' [lr!: or p;lrl iC'nlar 
Illtllnt'llt 1I"!,(>n "-e ('o n~it!('r li;!uilc, 

.It ;!> lTIlH:h 10 lH' l'rgTPtlrll tllHt in lile S('ale wh('rc thcre fir;' (he 
larg'(!~t ,. I('l'o~ i l~ or li.!:\"niil' 111111 \\'\'~I"t! '(he COllSlllllJll ioll of til)!> rucl 
i. f!1'('fI(1;1" )'Y rnr t hn n (,\.0('\\"111'1"1 ' ill ( Ilt:' ('lllInlr,\-, lli('r(' .~h"1I1 ,1 11;1\' " 

)""'11 ~" lil!I!, ".I.-I I'IWI!)(' o(lItl,Y or rhl; l'(''-'J!Omic me of ~ l1d , fuel. 

'J). T, 1~,,",1,,1l au,l ll,'my " .. ,·i._in;.::,'r, Bull. ~n. ~, Bu r. Uitlr~ , \\',, ~ h 

in:::.1,,". 1!l1O. 



])G Uu{/f'fill of lIw U1ti'/.'c/",~it!J of l'c:rllS 

H cn' nu ll IhC'I"C', il~ T~xm:, tllerr h'lH' I,t'('H altclllpb to !;olrc ~ tJlI1C 

of Ihc HJort! pn's~i ll)!. prohl l'lIl.~ in Ihis conllC'eiinn, 11111 \11('1'(1 i~ no 
fue l h-stiJIg .,; Ini ioll in thc ShIt!! wilen' ~llcll i ll\"l'~ligniioll~ 111;1 .'" IH' 
c()l'flnc\cu hy tra illl'd ob~('J'I"l'I";;, Most o f the ill fOl' lllnlioll \1"(' luwc 
on the subjed is l1el'i\'('I\ r!'Olil North Dnknln, will'I'(' 1110' li.!!llill ' 
flrl'll i;,: only llhou\ Qile-hnlf or Ihnl in '1'(,\"1,, , Irlll'I'<' lilt, 1'1",lutii"lI 
ur !.IIi" fud is not huH or the ' rrX ;1.~ 1)I'odlh'iiou, an,1 W\ II'I'I' til(' 
dema rHl for t'heap 111111 I'JTrdin~ fo('1 i~ ('pri :liul .\· 110 ~n'n\l!I' \1U11I ill 
'J'1''';1.~ . 

So rm' ku~k tl :;: ]H!)·1 Iloi1r )" il-,ts on N'lrih Dakobl liguite wen' 
made nt J:u llcst<mll. Nurth nako1,1, ulIdt'r IiiI' ('ilre of Mr, Thom : I.~ 

"Pdli~I'e \\', Chic( Ellgill eer [UI' ihc Ilo.;;]>iLIi rill" tlll! llI":IIW.1 
Unllcr 1H1lurai tlmrl, thc I\"ilh~r CI'11PO I";dpd pl:r })Otll ll\ or lig:lliil' 

ndllnll'y eommmcn was '1. :..10 pI)\l ll{h:, and 4,·.1.6 POIJ Udfl pc)" pound 
of eOlllhll!'tihl('. Tile n~h in lhe ligni le WllS i'i,~ I :J jW\, <'nnl. 'I'lIr 
i,oil{'J' I\"(lS 6 fed: in ilinmetcr Itlld 1(; reel lOll!!, with Ihirt .\' · !~-illch 

ihw~. T lw g l' fltC SIU·rn(1' was <I rl,C't r; inC'I)('~ hy r, red .. OJ" 22.8 

sq1l;lre reeL T he li;.rnite lJUrnoo 1'('1" ~ tltl :l rc root ur ;{l'itlp ~tlrrnee 

prr hou r wm: 18.72 r011l 1l1.~ . 'J'lw I.nla l flJ\lou u 1 or wail']' (~\':I])or<ll r<1 

0\ nil' I('mpcl'otme of lhe fed Irllter (74- rlCl!l 'CCS Y ) \ra~ 1".1 51 
pOUlltlil, rll compnrii'on \rilll YfHlg-hioghcll.\" (Pr.nnsyil'ilni:l) Ilitn
miu(lIls eO:ll, the mIh 'r evoj101'alilln pel' pound of combuslibk wn s 
~1.1 fi : 7.10 pOll lids. 'fhe cost or Ihe l)il"l1l11i110llS COlli \l"ns $G,SO, 
(Ulil or lhe li gllit~ :f;?-,RO n tOll. 

From ;llJollwr \e~l of :'-JudI! Dakota lign i te (sam!! HlIllw riix as 
ai )(we), with nntlll'nl !hnft, IlI nilc h.\· tl lc Mis .~OHri Yallt')" :;\t:illiug: 
COlllj1noy, Mn.11.1an, North Dfl kotn , tile fol lowing J"('j1mt \I'll!' l"('I1-
!It'l'ell : 

J)umtion of I <c~t ,. 
Kin,1 (Or r"",'oce .. , 
( ~nl~ ~u rr:>cc. . .. .. ,.. . .. 
Wi,ltll 01 "ir sr>~c~ in g""(" . 
Water heating $Urf3ce, ••... .. , . •. . .... .. .. . , . 
n ali" " r ..... ;oler hc a ti,,~ ~urrac" 10 ~rD(e ""''' .... ,. 
AveraII': ste~ul pressure, pou utls lIer "'luare i'lI'h, .. 
. ":vcr"l-I." t~.ml>cruL"re ot I~ed w;o ler enlcrbll boiler . 
I ol~J Ji/.lmlc led 10 r"ru~ce.,.. ., . , .. ,... . ,., . 
lI Joi . tu re in Hllnile . , ..... ............ .. .... , . ... . 
[ .i~"il~ ~o"."mc<l fler '<[ . It. 01 grnlc ""rra~c , [l~r h"", . 
Tor~J c"~1 or li~ nil " . 

11 ho", ,,, 
Smilh. White 

:[0 ~'r . It . 
1'; i""h 

l,:" I!1 SCI. ft. 
,,1 I" 1 

1111 
I i:, ,1"11 . F . 
12,~:.!1 p"und. 
:t."S l,cr ~'. n t . 

:n I'ou"d~ 
$9.77 

'F, A, Wild"r, U. ~ . 0, S" '''u.le? Supl'ly a no l Itrig"ti"" 1"'1"'1", N", ]] 7, 
1905, 



The Fuels US f'd !II Te:ras 

Cosi 01 ! i~ni lc delivered at mill, per 10'1. 
Tolut wei"ht "r w"t~. le,1 to I .... ilc • ...... .. ..... 
WB\e, cvopo,alool'er ho" ., from and at tit de l!. F ....... •. . 
I lorsc-pO\""r dcvdupcd.. . .. . . .. . . . . . .......... . 
CQ,l 01 fuel for e\'aIJ-O'ulinll ] ,UOO pounds or water .. . 
Avemlle horse'I,,,,,"e. or e"lIi"e. •. . .... ...... . 
COl<t 01 fuel pcr [I. _P . hour .. 

lJ1 

S] .00 
trti,3f>O pounds 
r. ,5a.1 pounds 

103 
] 7 .34 cenls 

IlIO 
O. ~7ccnt 

The t":I]1Olcity of t he mill II'ItS '1.50 hUlTcls of Hour pCI' duy lind 
tile r-o ... t of tl lC rlwl WIIS 4.'\G .::cnt;; per lHlrrel. 

:r rom a If'H ]]U.t.le un J\orlh Dakob~ ligni te Ilt the Flll'go-Ellison 

Blectric Light Plant, Fargo, :\, V., in 190], the following report 
W.1 5 l '(, IH1C I"Cll : 

lIr,ihr Teld.~ 1111 Nur/j, [)rll'oln '-i!Jnilr., (It Fargo, N. D. 

Natur~1 DrAfl-

R~i~~~o~~~~C~I\;'(; i~'~ G' it: ·t;,i.;,b~: ;';,;' ·:i-ili-il.:]i. i ic'i i,~ ·~·;,i~~ i;,~~:' 
Total lIeatiuA surhe<:. 
T o tal ll."te .u, fac" . . .. ..... . ............ . . . 
Avcr"lie .. Ieam I'rc. .... "rc-' 1'0"'''1. fM',' sqU"", i ,,~h .......... .. . . . 
Averal-!c \<"n] ... ""tu,r. 01 fced lV"te., dc/;j. f' .... . 
Tolal we;l!hl IIlliJl"ilc fired .......... . .••.• . .. 
Co,1 ur litlnilc I"'. net ton Qt 1>0il"1"1' .... ... . ... ............. . .. . 
T ota l ",,"I of Jill"i l " ............. ......... . . 
T ot" l weillhl "r w"tcr nl'l'nTP.nUy e"al.oml<,J . . ......... . 
Water "vnporalcd Jl"r I .... ""d of hH"ite. r,,'m "v""'lIe Pr<l!.ore a,,;1 

t~.",pcr"l ,",c. . . . . .. . . . . . . . . . .. .. . ......... . 
E'loivnlcnt wnter cV3L'or~te' l from anti 3t :.!]:.! dell. F .... 
Li ~ "it" burned ,.cr ",",uarc fOOL "f IIr~t~. ~u rfa~c, I"" hour . 
Cost or liHn itu tn ""~porat~ t ,IKll] 1""",J" .. 1 wnler . 
""l o isture in Jilla itc 
A"h in Jilln;t" ..... ...... ... . 

12 hours 

4 .11:.0 511. H. 
I;g ,01. fl. 

]oIU 
:l6 .~ O() 1"",nd. 

$2 .1;0 
S34 .32 

97.:>00 pounds 

3 .70 po,,,,ds 
1.10 ... uunds 

:.! :. I'''''nds 
35. 2 cenl. 

:m I"" utn l.. 
3 ::.0 per cen t . 

Auotlwl" n:l111ral draft test \\'ll ~ Itllllie on North Du kota lign ite 
:It till' Norill l)ukotll Agrkulhn:t1 C'Qllcp;c, ill 1!JO:3. 'l'lte "cport 
InlS as follows: 

Ilurnl ion o f Ir_'I .• . ............................... . ............ . 
Boilel1< ",cd- -Co"'mon firc (,,)),,19r . w;11I (;2 fluC"!! 3 inches in diameter 

and 16 f t. I" n ll: diamel"r u f .hull, IlQ 'nche.<. 
Tolo l h cu t in ~ .. " ""'e ..... . . . . . . ... ... . ...... . 
TOla l sr<lle '''rraee . .. ......•... 
T "u.l w~il!ht or li g nito burne,l ............. ..... ..... ............ . 
Water nl1l'Urcn l ly cvuporntc,' pcr pou"d ol lillnite bu,ned . 
Eq u;valen t wO ler CVa l'Ilralf.tllrnm a " tI at 2 ]2 dell. f' . ..... . 
Lillnil" l>IIr"e<.l pc, "'I. fl. of I-!ralc surface. IIcr ho",. 
Moi.lure in lilln.t" . ..•.•.......• ... .. 
,\, h in ligni tc. .. ........................ . 

II .:; hour~ 

\1(;2 "'I· ft . 
20!. ~<r. ft . 

3.007 pound .• 
:~ . lI> poun<.l. 
:I .:;!B pound. 

]11 .311 1>0",,,1. 
3(; I>cr ce nt. 

11 .0.1 I.e. ""nl . 

HlI<l l'r for('('(1 (h,)ft', ;J it's t Or l\fll"th Dakota ligll ite wa"o mnde 
Ht f}w [Jl1il'er~ ity or North n llkotn, in UJ04. 'rlte hoil('rf; WI'l"e fire 
tuimlnr, witlt :l ,liUl)wl<'l" of ~1t(!11 of ;,4 i!lcl1c~. "F.;1(!h uoih' r COIl

tllill('d ·18 fll1('': Hi C('('t IOllg HIl(J :q. i llCiJ(>S in tlinmi'.kJ". nnll IUlll 
f-l"ll.7G ~'1)Wl'l' f('('1 (If i1('n ti n!! ~Hrfa('e. Fir(' hdrk nrc'IIP<; ,," (' I'l' 11~f',1 

in ill(' fllrllIU"\ Tilf' h,~t Ift;;TI'c1 l\\"elY(~ fllld ollC'-hnlf hOlll"~. P er 
ponnd of fll('l flll'l"*' WPTt' ('vnporllic'rl '1.30 p01l1l(l~ of walrr. Arter 
fOlll" (by.o' nil" <'hying. till' LUo i~ture ill Ow ligni te wns 10 per cent 
lIIHl 11)(' :1"Jl 7.S~ prr ('('01. 
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UI' , Wild t' r r('mnrk~ that wilh hoilt;!" find ;{l'ilh~ ('oll(ljli()lt~ ;~huIl L 

like IhMc Ilscd ill f-ht· k~t ~It till-' .\ ~ylllll1 rOt, til l: ltl~illl( ' . {lir('f' Jnwa 
r'oar~, tcskd ~;j De;; ~lnill"~, g"i\\'(' n I\"a\(']' elllpOl"Htioll. frnIH ,H ili .11 
~]'! dt'g'I'('(I:< 1?, or ".,1 .1, :I.·~l '111d (L."! ]lHllllds pl'l' l'''''lld uf fllrl 
lIH·.I , :!lHI thal (<lu\" >;t lllltlrlf'(l~Ii ,;;:t)lll'i l'Mlls (!n\"(' ;;,S·1. I; .. ~:- . (i ,'!:1 

{Ill'] .;.:':(; )Jol1rHl ~, 1,, ·spC'C'iirei.\". ]ll "Ullll"ll'iug" ,IH"" ,.,,;jl~ wiil) 
lig:llir<', lw flll()w.~ fM Hie 1ig'lIih~ :11\ ('\"1[1"!"11ioll ~ll' -I ,'!I) l'''l1l1l1s oj' 

Irfller pel' pmlllu or fud .111(1 enll~idf'l'~ ilii:< ('OIlH'IT;!(in'. Other 
insi HllccS of Ih(· rll(·1 \'alll(' o[ Nodh llilknLt lignite IlI't' .zin'H h~' 
MI'. Wilcler il.~ il)lIol\"~ : 

The [iOO-LaITelmilliJlg plilllt "r ti ll' nll~~{'II- ;\[ill\' l' 'Iilling ( 'UlII
p:l1l.r, Jamcst\liI"lJ: .i\ "jllglt! hoilcr ~ .! ill,·JIP~ hy Iii rl't'!, willt 
slircnl.y, tll'o 1-im·1I n11l" ~' :1 ~h<lkiJlg- !!1"ah', ;)1; s<}llare It'd, with 
·~-indl nil' spac~'t<, Ionlc,\ d l·Hrt. The ~1J;.!illt\ was Il Col"li~~ l"()l11-
POlll1(] condensing J'aleti ;It Hli) 1101"f'C 1>OIrPI", T he rull ]lmI"Cl" WI);; 

IlIHillhlilled for twel\"(> hours wil'h 'r,m)O ]l<lI1IHl" 'Ir IlI~l, III' one 
hOI"t<c power from ;1.73 p()nnll.~ of the rur.1 JlrJ' Iiour. '1'1 ](> l·o.~l of 
lll<' lignite Ill, the mill lI"as *2. '.Hi II tOil. 

'j'h(' l\:.cnlnar;! Un]I"1" )Iill, l\('umnrc : HoilN Ij{i iIH :1H'~ 11.1" J{j 

(eel, 1\·i1.h 11 gl"ate or ~-inch 1'1JH(·c~. ']'111'1"1' II"CI",' lI~rd 1m pOlln,l~ 

of li~ni1c "Jutk pel' hom, ror :10 hlll';;e PO\\'('I", IIIH1('1" Ii;; p"nllllf' 
(.;1 ( ~:HlI pt·cssm·c. '1'lle 'fillot R)(\riri(, T,i;!"ht Company. Minot. ]uul 
tiro hoilel'S 5'~ inches by Hi fl'CL and ItiHiul'lilletl fill hor~ ]lntl"er 
(0]" ten llour" lI"ith two l<lll~ or ]",1\1' Ji!; llik. !\;I\II)";11 d1"nft wus 

ll.ot-Iu nnd the ell~i!l(~1'I" diu Ihc liring" . 
. '\ lIfOlllnfic siokr·rs illld fOI·(·('(l draft hnl"P .~ill'jl !!,.,o,l 1"l"~1I1l!', hut 

HI('sc Ilnnl aJ~() h('rl) !' 1 ~e lll"cc1 Winl untll]";11 ,lrnrt ;ll1el III 'diJlillY h:lII'\
TIring. 

Ollr of the lno!'t (,{) ll1plclc te~l;; or ]i~nj{(> Ill' fl1('\ 1I11\1p]" ~t;djonnl")" 
boil"l"s I\'a ~ c:onl1nci.eu hy D. '1', 11:1111\;)11 ~nc1 H Nll"y Kl·(,j ;:inger.1 

:11' WilliFioll, North Tlflkotn. 
1'hr iJOiler wns om· of !'ix SHrlinz 1I"II II'I'- \ Il])(, hnil('1'.~ inoh!llerl 

{oJ" l he Willi~blll ini,:!;utioll proje\"l 01" til(' l Jnilpll ;-;. t;\ll'.~ J:ednllHl 
lilllJ Sf'll·iec. 11 hll(] thrcc skfl]n ,\nlll1". 1IIIt' lIlud 111"1l1ll allil lllrce 
1l('.~ r S of tllllrs. 'l'he fllrwlce WH" of t.J1l' 1.1")11" whit''' ha~ hCt' ll termcd 
"semi-g;lli prodl1cer," with a rlcrp-~('! ~l"fth' nlld a 1I11IToII'ing- " f the 
.~p:l("(' hr.: . II'(~cn 1.1J(~ hridgc-\\,fllJ :ltH1 lllt~ 1'111\ of the prol(1l1;!wl firc-

'"1 111 11. No.2. Bur. of ~'Iine s, \V'l~hiu;:t.on, 19]0. 
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hrir-1; :lI'\~1 1. Thr ,:,:1";1;" ,,":1.>.·n illdl!'~ Ill·lolI" tIl(' 10WE'1" (lll.!!c or the 

l'llill·;.:-illg door. Tlu' ail· ro!' f·("JllIhll~jioll \rll~ pl'c-heail'd 10 ·!OO 
h' ;]{!O il('grc('~ F. :1!111 hlOll"!1 inin the rlll'lIl1eC IIll1ler 11 1\";1.h:r prt'~

Sill',· lOt ~-il'!(,)1 to l·illcl1. 'I')l(' !!rnlc Ir(l S o[ 111(' J'lH'killp:-,~r:d" type. 

:111,1 1111,1 Iwo ro\\"~ or l'~I·~. ( '01.1 [IiI' \\":l~ hlmrn Ihroll.~h :1 ?-ill (;h 
pip,> 11"hi ch f;lIp)lOl'h'/l e:l(lll ;:::I'lltc' lJ~r, l\,it'l1 tIll' hope tlllli ti le 

rOl'lll:llioll or r ) illk('I".~ W(11),] he le~;:cJh'fl OJ' 1)J'cl"r ntrd. 

TlI ilsmwh : ~." ('ml~i,l('I':lhlc <'nrc \I'll;: tnkClI t-i1l'ol1.r::hont (hi~ ill\·c~

ti.[!;)liol), it )1:1,': hr'rn tll()I),Zllt hr.,t to ~pl'ak of it at ~()nw lrngth. 
' 1')le pl'ineip:1\ dillletl~jllllf< Ilr ill(' rlll'lHl('r, hoill'l ' nlld grate II"('rC' 

os fllllo\\"s: 

f>/'illl:(p,/ OilJlr.nsi('1I1' of P1I1'110 t:a, n air('/' (llId G'mle fh;rr/ ;/1 T('${,~ 

of -"urth /Jakola IA!IH1~lc, lI'ilHololl, 1908, 

1'""",",.:
Wi']th ill rront 
Width hack "r hrid/lc wall , 
l.en/lth . 
Hdl/ht. .......... ... . .. 

no,,' "r r"",,,ce:
IA,'!l!lh(,t.r:,il:h l (.ortilJ,,) 

(. I; II. 
7 ~ rl. 
ILt! n. 
7.0 rl. 

" !,t .<'~h" ...... ",,, .. . 
'n m.d<.l (c ......... . . ... . 

8.;; ft. 
1;", . 1\ It. 
]5.:1 n. 

Ilni/lht io rcnr. "I",,' " britlsc 
w" I1 ., ... . , ", ... 

Nun,h"r of opcninl/"" . 
Si7.C or <ll>cniu!ls ....... . 
\\,i<!lh" part,li"" •..... 

liritl!!" W"U:
Wi<ltll "I hU M!, • . 
Width on tf>p. 
I-I eillht ... . ... . . . .. . . 
NUmh". of opcni"I-1' " 
Si.c "f nl>cllillg •...... 

Si<le dnnr,_ 
f.ow"r ",I/le "I"","" ~rQtc ... 
11dlllot ... ..... . ... ... . , , 
Width .... ... ... ... ... . 

2;1 in. 
" " III 
, . .. :!~oL..', in. 

2 in. 

,j It. 
:1 It. 

40 in. 
" . r. . ax~.S Hl. 

7 .!i in, 1 
]7 in. 
]!I ill, 

Firinll <I",or:- -
l.OWN c<.lgc, 3m,,,,, IIrnte , 
Ilt·;,!lhl. . ..... .... " .. . 
Width .. . . . .. . 

t:hill11lCY:_· 
Hei/lht .1100"0 gr"te . 
DiaIHeter ... 

H"jlc.:-
lI "il<ler'~ ",ling. 1'1.-1>. 
,,""lcr-IIMti"!\, ,"r1nooe 
Dinon. or .~ lemn d r nms 
'-"n,!llh nf ,tcaon <lrum •. 
J) i~m. of mild drtlm~ 
'-"n(:llh or "",d drums, .. 
Number or tlll>C', . 
Dinm. or lul>e. •.. 

G.atc:-
Width . ......... ", . 
Lcn~th. . 
W"lll, of I(r~tc har •. 
Width of .il> . . ... . 
Wi<llh of " ir sl'~cc 

21 in, 
11 .7:". in, 
H) .71"0 in. 

... 2:;8 

... 2.;;117 "' I. It. 
.. . ,12 in, 

10.:1-:1 rt. 
42 in, 

8.:13 rt. 
20<) 
:1.2" 

Dcpth or nir .• 1>:10" ......... . 

6 .6 rL 
6 .0 n. 
7.~ i n, 
1J..J4 ill. 
n.M in, 
1 .71"0 in. 

' N"tc.-0i'cnill).1~ ill foof M f!\nm~ wp. rc G.5 it. from front of fl1l'Hi\Cf 
'.KOl'I '-()I'~lIill!!" in hdrl~(, ll'.111 11'01'0 !l il1 ~hes from frnnt of bridge wall. 

Mlli<t"r" . . . .. .... .. ...... . 
VOlatil" c(j",hll"'ti~ lc ",,,tt,, •. 
Fixed c"rIJon 
As b . 

Sulphur .. .. , . 
C3rl"", .. . 
i'lYllrollcn. 
O~rJ:eu.. . . . ..... .. , . .. ... . . • • . . . 
Nit"'!!"n . . . .. . . ... . .. . . .. .. ... . . 
B. t 11., pN I"'UI"I. 

Pcr ccnt. 

~2. GI 
2 \.0') 
2f •. 27 

.. .... 11_-,,~7 ~.":.·' 
100 .00 

.. .. .. .. I 1 .01 

I 
~ .. Of :::: Ir~~ 

:1 O . 7~ 
7. 1 2~ . .. :.J 
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' l'lw loial \\"cigld (.C flwl \l~("11, wit h Iltu isht l'C U!< ahlll.,. wus 
'l;l1 . ;l·~G pOUII<11'=215.f;{, lid ion~. T he UI"Cl"flg-,' ulttout11 oe (·a rhon 
ll'it in lIw ash was 22. 1 ~ lt1'1" Cl'lIt, Idlil 'h, ill til(' Il('ni lmln)I\"t' . rep

I"C;:I'nt.~ 'Ill In't'.rng., lo~s o( L9~ pel" cent, due to illr:'OIlll'l.,tl' ('!lIIl
UU~fiOIl o[ tile cal"hull . Til l' equindcllt £IlIlOllllt of wntcl" C\·'lpol";lh,.l 
fl"Oll 1 :Itld Id' '!J'~ Ilegt"l'C'': F, licr pound or flll.l, ;1 ~ lin'd, 11'11._ 011 
111l' ;l\'1'nl,!f(', 3,:;0 l'nUIl.l!<, will! Oil HI'('l'11gr. 11""clopl tl iI(lJ"!';t! pOWN 
or .'!·as.s. The olH'-nll (:meicn('Y nf ihe hnil{11" :!ll(1 .[IIJ' nnce 11"<1$, 

on the t,\'l'1"llgl~ , ,"j:),SS ])('" ('('111. t'ltI"ula/('d f"olll the cll('mienl anal
pj~ of till' COlli nui! ush, 

Therc ',I":!'" cOllsi,lr.rnhle i rOllh](! fWIIl d ill];( 'l'ing :lIl t! Ihe )"('movol 
of the d iukcl's WIlH )'cniIC I"('d diJlil'lllt. both II}" thl' .1eep i<CUing oI 
the gr;de Ilnd the i!l!1 hilil'Y to It.-I! iools lhwugh the si de openitlg. 

TIle dlid condll:;iOll3 I'Pllchcoi by l\l es!'I's, llandilll a ll ~l Kr('is
illC't'r, fl'oll! t.he t('sls at \\' illi ~t(JlI, :11'( ' lhus ~btcd : 

" T he {'omhiualioll or lonilcl" awl fllrllacc 8(~li jllg \Jl!~r' r i l,('tl gircs 
gnod l"e".u!t :;; lI"ilh Nl't'lh IJ,lkotn Jig-nitr!. Stt'lI111 ('UII i,e IIlade witl! 
11 ru(,1 eifiei(,Ill'.Y of ::;5 tIl :;~ l'l'r ecll!. of t.hc lu~ at in Ihe wal, and 
110 (lillie· ttlly is (>x]l('riclt('('ll itt I>hiuin illg Jill' rull eillHlt"it) or the 
boiler. 

"T he rcsults (:ompare 1"1'1',1" rUI"IlJ'ahly with Ul(' "('~IIH.Q ohiu illeil 
ill tIl{' ul"(,l":tgc plunl lI ~illg n goot l ;,!fll(le or hitlll nillOll!i ('0111 when 
the heut Ilmilable i') the hoi)l'r i~ C<1ll~itlen!,1. 

"Lititp, if llIlY, ndrUllhl;!(' is .!.!n.illC'd by (!rllshill~ 1111' lig-n ill ' by 
hnllll i ll~tI>ud of in .1 1'01\'('" ct'lli:!ltel', 

"To r('{lnce thc mnistlll"e in thc Jig-nit(! 1).\' wcathc1'ing- Sl'l'lll .~ to 

iHlpron~ tllt' '!COIlOIll,\', hilt n\('se tt·~t~ HI' nol !<lIin('il'llt ill llllHth('r 
to dctel"lllilH! defillii('I.1" lit" COl)tlilion of tllc rul'! nI)(l the time 
rpl]lIirNl ror lI'enll'('l'il!g' to jll~lIn' I'lle Ix-;;t n';;l\lI~, 

<l< r lIP ~h'am hlo\\'1''' fol' Ihe :!!'}l pit is i'H'ffit·i r nt. 111111 IhN(' ,~ no 
gaill in ~lIppl)'ilJg .~ UpCdll'fll(~d ~ t( '1l1ll to iL A (:on"itlt'rahlv SOl ving 
in ~ tenlll amI cqlwl1,r good I'l'.mlh (-ould prohahly he ol,illill{'d by 
f(llh.~titutillg fol' the steflm hlol\'N 1\ (un "uelt as i:: C"IlJlIIIIOJlly l1~ed 

for t'O!'c('t! 11ndt." 

In te~ls Il t the r od \rnrlh Witlel"\\"u I"k.~, Forl WOd!l, '1' ('.\:;1::. Ior 
the fnel conil"ad or l~)OR-l ~)flU, li~llite [I'UIil the miucs or the Hell I' 
G"H~;; COlli Company. ;JC'lreH, 1'1 '(111 cuull l.\·, 'J' ~X il.~, glln~ the roll()l1'
ing- rcsults ; 
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I/ IIL1I''' rUIl, lili; 1"'lIlld~ uf li1!uilc, 1I~('(1. HI"!. l L~: .!.'ltlloll~ of water 

PlItll]l(,d, '~I:in.O;jO.: ;!itIlOIl": of ,,·;tll'l' ]l\1t1lpt'd pC'r 'pOlilltl or (·oul, 95. 
'l'hf d,~ lj\"ery \:\I .~t I)r flu : li~lIilt': lI'a ... Jj:-'! .n a ton, i. c, $1..'m lit the 
rnill('~ lind ~2 1'''11 1,; fn.:i.!!!I!' ' I.' ht' I·,,~t of til\' flll ·1. Pt']" million 
~nlloll~ o r \\'n!(' l' 1)1I111J1('o!. \1'11~ Bl l.c'lS. 

'l'hi,:; 1"~1 lI·n .~ 1I1alk i ll \i'JIIl'nl'i~"JI \\'ilh h i hl11dllOl1~ ('ClIII f !"Om 

Oklnhlllll:l , At"knll"'<l~ nud ' r ('xn~. '1' 111' ('(I~t of flll'l, 1'('1' million gal-

10m: or wafC'l' Imm1)(;11. \\"115:: 

"",,me or i':OUlI'any ~nd ~;,,, I nf {Lid. I 
SnLlIl"'.,n l'uc! (:n",I'~'~)" (11~];'hn",~ coal) .. . 
BCM Gr~"" (1 C""~ " /l nIlC, ""nr. 'Uti ). . ..... . 
n . J. f:lu.k (Okt"hn"," c""I) ....... .. . 
Oow Coal c.oml"'''ny ( Okl~""n'" c""l) . 
I nl~l"IIl"tt (;"nl Cu. CArbo"a" ,·,,"11 ... 
.I nn n )· !,in" C" "I C". ("'rk",,~,,~ r"" I) . 
Iln<:li (:rrr.k Co"l Co .. Tf""~ ........ . 

.' , 
I 
I 

9.7.1 
II .IIK 
II .r.ll 
1'.! .Kn 
)_1. HI 
H .H 
:.I.1 . :i9 

'f}1O \'I'~l"b of HJlllC fl'et~ IIIlIII£' 1)1 tilt' nnll;l ~ W·,!l,:I·\rOl·k,.. 1.);[!1 ;t.;, 
TI'"ns. ·1,0\\"1'11 {)I(' rn!JolI'in,:.r l'vH!"I !"nfil.n pet ptlllll''! of Oklullomfl 
cool, \I ittl wlIll'r Il'ntp"ndllrt, M 110 .l(';:::-I'('('!' F .. 'l':~~, 7.:W. 7..'~7, 

6.4 '!, 7.20, j.:1'!, :lI1d '1.~ll; UII ;l\'\'l"n~(' of 6.G1. l~olll' ' l\'XIIK Jig
uil!'!' 11'1'1"1.' j('~trtl ilt I II!' ~IIIUC lillie lI'jlh Ih~ [olloll"illg reslllts: 

- g\."~."r t"~ll~~t~;~. 
1-10 d~lI. ".! 21:l "~II. I," --_. ---_ .. -- ---- - ---.. .... I :I .',{;:' 4 .n.; 

", 1 '0"'1 .1.tiO 
. . , . . :I.!IIII 0( ... ) 
...... (>.4;6; 7 .aUH 

(":""10. Hapk; ,," r,,," ,,I)" . 
Alha. \\\.ull """ "Iy . . ... . 
lJ"yt, W,,"" >:o"n\)· .... . 
U,,3r ( ; r~"", Len" ~""nl~' 

&'<n'rnl .\'t:;H'~ r..g:r) .~Olllt' rllPI fl-;l~ \\"t' ro' mfH!C 11y ('Yl'l't!"" Bro!" 
Cultlwcll, 'J'cxm:., witll a (iO IIOI'!>C PIlII'N ",lw\l hoiler, ('nch Ir;;t beillg 
ror dghl.y-ronr J10llI"~. Bitllminoll s (~l:l l was charged nff ilt !Ii.i.50 

11 1011. I,lnek jH(;k (onk) wood al !j;:; .. iO fI ('(lnl, {u!'i oil nl .so ('enls 
11 11111'1'('\ of 'I'! .!\,nllons, mill Ho('k,h) it,. l\filnlll ('ollnl,l", '1'( 'XII". lig-nile 
fit *1.75 n tnn . 'I'h\~ rt'I'\l! t ~ ~Jl(\Wi'\J tlt:'1 11\ prod\\\·(l UIII' h"l'l'e
p'lII'CI' t hc rC'lnlirc ( ;o~l:< Wl"'l(' nl! foll'l\ri': 

I'or bituminous c.ml ., .. " •... 
For wood •. 
Por lu~1 <>;1 , 
I'or liMn; le .. 

._----
f~;I)lll>ll"d . 



It! IIlIw l' I\'QI"ls, il cll~1 11\':11'1,1' (lI'i('(' :I S 1IIl1dl p~' r lillI',"" ]lnl\,f'I' ro 

11~1' loilllHlinollf: u,al :1;1 it "(l.~t (.1 u~(' li;.mi k, 011(' all.\ n Illi l'd jillll'~ 

a ~ IH ud l fol' 11'0'111 m: fnr li.~lIit/" . lind :I litl],. 11101'1' ful' flll, l nil tltaH 

f(l r li:..:uiIP. 
III n !!'~t P1'1lI11lr-ip,1 h.\' .1. 1' . (~ I· l'\' Il\I'OIHl. ;\r. I': .. nil ll:l~ . at Ilw 

1'1:\1 11 or tll(' Cnhllnllin 'J':111l1f:lci!1l'ill,!! ( ·'lIl1j1all.l'. nal l:I" . T'.'\·:l~ . 

in ~"I ,I' , .LD1 '!, \I'iilt Iln.l't ~"I'("'IIl'(l hlllll' li;.!IIil(· (·<II1"lIll"·I'.~ l. i,!!
/li jt' ( 'OIl1]1nll ,") it II'n.~ a~I 'I' I'I:lill ('ll th,lt lil!' :In'I'il,!!!' !'\'npnl',l!iotl 
Pl' I' ]><111 1111 ()f lig-nit!' ))(')' 111>111' WM 4.11 1' ()11 11(1~ o( wall'l". 

' I'he ('f]l\ipllumr cOll~jl\le,l Ilf n II;tl kt,." or 11\'1) O' Dl' ipn Ilol' ir.nuhl1 
I'CtUt'l1 tuuular l.>oiJ('I' ... , in brick ~('Ui ll;.!';, with 11 J-ill(:h nil' (·htllllbcr 

lI'ull 1',: lIlc(] to til{) nlll~idc. En d l IJQil ('l' \\':1'; ?:d ill t:l",~ in 1.liIIltJe lel' 
HILl1 :!2 fc('t long, with tll' l' lItY-!' i" 6-im'h Inll",;. There II'lli :t 

fUl'IlHf't' or 84 Sqll fll'L' r(.~'1 oj' SlI l'l';l.(:l" I.;OItI)J WII In litl' 111',1 hoiler .... 
'I' ll(' ~bll :k 1\':l~ .! fcc! ill Ili;\meic'I' Hnd ]00 f('el hitr1t, .;oct 011 n twin 
II p-/; \JH' 'I I'CI' tile two hoih ' I'~. JlI l1l1~ IIp-tah~ UH:re \\"a ~ a hank or 
2-iudl pip!';; fol l' ill c t'( 'a~ill;..' Ihr \(,lIlpCmbll'l' of the k "d \\'al (' I', T h(! 

gr:t!I'''' \\'(' re ,l[ I'Jlcf'inl IlIHkf', j,;nOII'Il 11'; '"\'-cll('l," nod I\'PI'(, huill 
(0 1' 1I.~ill.!.!· fig-nilI'. 'l'hr.y 11'l.'l'e -! iudws widr h.1' () (pc'( loltg', Ihe 
wid th of lh" (lI l' !HJ('l' twillg 1·\ I\'ct. End l lill l';!!' fool or gr'ate 
~Ilrrn e(' ll1 ld 1\\"l'lIl,I'-li\c 1'01111,1 IIO I~;s, '~·-iJich ill diu meter. The 

Clrflf.t cl oO!'~ of the fll 1'1ln e(' \\'('1'C hric·kru np ~o li d ;'IJld ill th~ 1'(' lI ter 
o r (':I(·h rlll'I11I1:I' 1"I\{'1'1:! \I' :l~ nil ,\I'A'lIUci ~t('1I1I1 1')011'('1', 1l:1' ~Ir.fl lll 

('Utl ' rill,;! Iii' 1111~ ('~'1 d l'!' of a rill:; tllt'Ongll l'ighll'I'll h o tl'.~, l-:J'!-ill('Jt 

in dinm{' k l', 
i\.~ :t1n·:lil.,· slnhal. t ltl' fIll') 1I ~(',1 \\'n~ 1IIIIIp li:!uih' r l'OIl1 Ill(' mine;; 

or 1111' ('umll111l'I'~ Ligllite ('() IIlPlllI~', I r o~·1'. \\"oocl 1'011111.,1', T I' ''llS, 
S(']"'l'l wc1 OWl' :1 i)-inch ~('l'{'('n lIml it ~lloll'l ~ cl ~ .O;1O B, t, 11. pCI' 

!101l1l11. 

' 1'11<' 1\' 1\'('I'r. ~ix fUl'llll ('!, Ilnol' ; . OIIC fil'l'III:lll lIilillg' 1':11'11 ,lonl' :tll~' l'

lIn lel} e\'l' I',I' !'I '\\' l!liIlUIL'~, '1'1Ic lI\'I~l'I!ge Imlgth or lillie' \"lIP tjol) r.~ 

\\'( 'l'l' opo' H (!lle11 110111' \\'<l ~ '! ~ ]let' celli'. 

Tlw lil'c Ir;t~ i\epl 011 1111' ltill-nml-\,lll1l') R,I'1!h'lI!, Ul1 ;1(:("Ot!1ll or 

Il lt' large 11llll PS of h!!llii(' , lIlId ~ I r. 01'('('11\\"1)011 nh~errl'~, ill lds 

n'p')f'i, fllnl [Iii' lig-liite sltollhl h n\'l' h(~('n brokl' 1I iul0 i-; lIIall l!l' Illlllp~. 

'1'1 11' 1\' 1I':r~ It ',' - ;nc ~h Ml'lIlU pi pe fo r l'al'11 hJoI\'('t' lIml lit() \'1I1\"('s 
lI'ere ].;('1'( wille I)jll' li dlll'i11.r::: HI(' tc~t, 011 l!( 'l'() llllt of il l(! (k~igJl 

or HII' ltlOll't' l' ('(1 (lipnwnl. nhnoFt JlO ash ]'1'11 lltrol;.l!'h til e gl'nles , 



1-/"' .'.' 

'flu - li;1!! ;1~11 \\",'ul nl"t' l' l1w I'!'i']g!' Il"nli ,m,] W;I." Il"JlIl.:ikd ill the 

l'oJlIlhl1~iiml dlilll!1J(-r. 'J'h(' dillkcr~, :lJl1U1l1i1ing' to 4,r,O per cent, 
Ir(' !," 1;11.('1] ·,nt Ihrllllgh !lIt' rtlrJ)l'lCC (l",))'~. 

'1'110 ' hr:l~ ill .:.! ."1I 1'Lw(' or jill' 111'0 I¥,itt'r~ 1I"11~ -!.:1." ,. !o'fl!l~I'i' (pc!. 

\r /lil('l tilt' hlli]d!,!"";:: I'llli!!.!!' nil thr bol j l('r.~ Ir;l': -!01 1101"."1: p,nyr!". th"l'(1 

\l"H~ :Wlll;lll,'- ,1('\'('101"\('" 1.10 11()1'l;~ ]l0ln'l". 'f'hc (,8m!,iIW,] ('lTkj(,lw~' 

(If 111(' rU1'Il,1('C ,11U1110ill'1' W:l!'- 54 JlPl' ('cnt. (('oIllJlnn' 1"lIl' "{fil'icncy 

or ~::.R~ 1)('1' \"(' ,11- (lhluil1('.' h.1" \f('SH':, TII11 Hlall 111111 K n"i'''ill,rrt' 1" on 

NOl'l"h Dflkl)b lig-nih!, Irith Sti rling waier tube hoilr.r~.) 
'1'11(; 1111 1'nl';011 or Ih(~ test Irns ten hOI1l·~. Dlll'i n~ Ihi~ bU H' Ihe 

foliOlrin;:: :lW\rfl~('~ weI'(- ohtn in r,ll : 

- - , ' 
Avcrugc. _. __ .. __ .- - - --- -·----·I~~c_ 

Sleo,n '''~$..''rc. . . . . . .. . . • . .. . . . .. . . . .. . . . . 10:, POIl'''.!< 
.... ir \,·m,ocr:o\urc. . • ... . . . .. . .. ... .. . 1111 dell. F. 
U,'.l nkc t~"'I,e.,, \u rc . . . . . . . .. . . . . . . .. . . . . . • . :;,03 <leg. I'. 
recd'w~ t cr l Cnlllernturc . . 192 !I3",.~' F. "o,,,,,ls .. f {"d,mr ",,!l ure fOOL or ".atc surface, I,e. hour . . . . . . .... . . . 

~~::~~i~'~"r'~,:;~~,"'g;'j,~'r;"\~d' p~~ j,~",.~,j ~i"f"'~i:' :: ~ ~'1 

T he lolal :"IH\(llll1t of {uel ll"e\l was aO,~1)2 pO\ll\d~ ~\lld illI' {obi 
:1111<111111 of 1I·"ter CY:lpol"ll.led WfI); 1 ~\3,:HH pOll11lh. On:t fud hll~is, 

rhe ("<I~t 1)[ e\"flppl"flfill~ 1000 Jlounds of \rater II"HS HU) {'I'IlI;,:, :111011"

ing Om! thl:! (;O:l ! ('Il~t $1.50 fl ton. th'lil'c l"{.>ri . 'J'\li" l"cpl"e.~ellts a 
('051 of $ 1.50 rOl" 01"apnrnling R,SSO potlnds of II"lltt' ''' (('ol11p:"lre 
Ihe I..'() •• t nf 1~1.:1~ .. · . 'llt.~ for r.1·flllOrntin.g 1000 JlOl1Ihls of 11":"11"1'1" with 
Norlh Dn kotn Jiglli/~.) 

In 11 pril'ute I:Omllmllicfltioll (mill till"! rf) I l.~l1 m(,I·;: T,iguile COIll

pallY, .Tlliy 3, 191:..', it is stnteo tI,llt 0"flJlorlltil'e tesl~ 011 11111" nnel 
~llle!; lign itc, tlll'ougil n :1-inch ~cre"n, "llo\\"cc1 4.0r pOll nos of water 
!~r [)(IHltd of li;znite. The opinion is expressp.cl, ill t1lf1l ('onlEll1I1li
cation, l hllt with nn experienced fi rcllIllll nlld lllldt!1" .goo,1 l'nn,li
tion~. tll l""! Ho.vt li.!!l1ite will l'hol\' fin "I'npQrlltiOJl of ,j.riC) pOltll ~I .~ or 
Wilier P{' I' pOlHHl " f fnel. '.I'he nH'rngc for Oklnhollu"I ('onl :1p]1cn l'~ 

to h(' r..r.1 pOlmfh. 

111 n \(1."1' .• Jt lauc nt ::'no Aniollio, ' L·C .~fll'<, in 1!1.1f1, h.\· ~'l"I"'C~ V. 
(:n lt! l ) .~. {'hid f'll.zincf'I" of 1111' 'Lt}1H' RbI" Br('wilJ,!! ("" ,ltlIJM n .r . 011 

ji.!!llil(' .-lIpplic·,l hy ihr .·\lIlcri<-lI11 T,i.znilc Hl"ifJ lldlf! ('o11lpnll.'". f roll1 

jl~ IHill "";;; Ilt Big- LlllUp. ~ J i1:1m r-011111 .1". 'J" 'XHl', it \\";18 l"epol"iwl thllL 

Ul(' l' I'l!pOrntion or 1\·,t/('I· ( r'ol11 nllrl a t ~ 1 2 ~1egl'ecs F. PCl" pOlino 
of the flll'l \\'0;: '-: .. ")0 ]l(")II~Hl.". Fulto\l"ing 1l1'e the itf!lI1S of this t.'~I: 



/lfl/lclin of the U1!i vel·sil.'1 of Texas 

- _ .. _- . 

Kim] nl lillnil e ",..,d .. 
DII,nli"" of l'i"l. h • .urs 
I{i ntl of I ... il~r~ u ~ed 

_ ___ ___ '\ [)('MTil'lioll . 

.. , Rig [.11 "'1' 1",,,1' 
•• 1 '21 : :: I ] leine w~tcr~l uh<: 

Number nf IH.iler .• u""d .... ..... ... . .... . 
A"crallc ' IC"'" l>rc,,-~urc I>cr lIau!jC, 1"",",,1$ .. 
.h·crnlle knll'Cr:Olure 01 k " tI ,,""ler, .lcl/''''''' F .. .. ... .... . 
,\>'c':O<lc " Imo,phc,ic h 'm pc,atuI"<:. tlclI'cc~ l' ., 
Tolal lillni!c c"n$um cd ill 2 1 ho"",. I'ouo<l ..... .. ...... .............. ..... .. ........ '.1 
Tot"l wn!cr CVOI>Ur:ltcu in 2·1 hou ,.~ , I><IUIIUS 

'~f~~!~;;~l\~;: ~r~::1:~~~~N]~ ' j.~j.' ¥i,2;~~r ~~~.;,~~:~Vi~~il~~ ~ : l;i ,:,~~~ : ·1 
Ilu'"C-l'''wct cleve]"J''''], ptr h"'.. ... ...... . .... . .... .. , 
T " "'Ill',atu,c uf cJ;<:ur>inll. lI"seo, dell. F" .. ......... . . ...... . 1 

1(M' 
I :~' 

liS 

3~Lt\J 
N~tu,,,L 

3~" J!)U 
~ •. 50 

~n.!J 
51.1 .5 

III tests mad" at thc Temple "';\terwOl"k~, Teltt plt" '['('x n.~, III 

IlIO!), by Pat Brnckt'li. superintenileut. Oil lire difTt'r('l1t kiwI s or 
'J'exll" lignites, the rc~u1Ls wc!"e as follo ll"s, each (e;;1 hcing l"l lll fo], 
tll"cnt:l' -fo\ll" )10Ul'H : 

/I·line. 

---_ ._-
C~h·cr t .... 
1l,"lrop .• ...... ... 
Milano Coul Cu .. 
Burne! F,, ~I Co. ... . " 1 
Sto"tlnrd Lillnil" Co . ... ... ... . . '1 

Linnil" 
usecl, 

puunds. 

6,001) nt SI .511 
1I. 2011nt 1.311 1 7,1OI) at 1 .3U 
1;.,IUU ~l I .SO 
7,GOOal I . :m 

\\'nle r 
[lu'''t'ed. 
lIuliun •. 

Cust, 
I.er I ,OOll 

110110115 . 

,SO ,(KI611 
I) .IK):::06 
o .tKJ6·1 
OJKJiiii 
0.0054 

T he ["tllll cost of plllllping a million gnllolls or \rH,h' i', rrom this 

test, \'nrietl rroltl J!;5.40 to $0.80. The llllltlller of gallolls of walel 
pumped, pt'l' pOlllld of conI, v(ll"icd 11"OlZl 100.30 to 'I '! 1.00, with 
1111 i1ycr:J.gC' of 11<1.70. 

(tep(lr! by .f, P. Gl'cen/t:ood, fJa'h,s, '/.'e.rtI$, J)ecember I), 191 f. 

Ct'ull'n l Texas COttOH Oil Company, Temple, Texas. 
Durntion o( test, 10 hoUl's. 
Grnte ~\Il'fllee, 108 sq uare feeL 
Heatillg surface, 'J,G17 square fecL 
Sllpcr-hcating S1!rifl CC, not gin'l! . 
H\C'111l1 J?!lllJ!c . 1 ~() pounds. 

Dwfl, OJ) iudl. 
'J't'mpcr;lhl l"C u r ('.'de1"1lnl nil', (;6.8 li f'gl"(!(!ii. lo"llhrenheit.. 
'rcmpe ratmc of lirl" room, 66.S tll:!g l'ecs Fahl'(!Jlht'il. 
~r(:mp(:rattrl"c (J'r ~ t cfllt1, 3 UJ.o tlcgn:es F uh rCll hf'iL 
'j' (>t111)Craiul"I.' t lf uptnke, J(;3 ,!j degrees .l'ahrcli heit. 
'.l'(:]l1peratmc of fectl waleI', IHS.3 degrce!'; Fahrenheit. 



Fuel. 

l-igni te COH~!ll U I:!<l , 24,872 pOlmds . 
. \ ~II, S pel' (:l'ut. 

Wafer. 

c\ dmlll.\· el';llxHll t(\d, 10+,706 pOlllllk 
j':r:lporah·d riC l' pound of ligni te, '1.20 POLlIl ''J,,; . 

l~\,!lpol';)t('d per pOl1TIrl of comll\lstihl~, not gil'cn. 

T/flil! of ('ombl/sli(lII . 

] 25 

T.ignil(' pel' ~q ll:1l'e foot of gmt\) ),llrJll('C lWl' hom, :lI' PI'/l g-C ~;) .;j 

pOl1l l d~. 

t"l/lIllf l'e in l Horsl': ['Olfel'. 

(~ . l.~ pOl] nfl .~ water fi t 21.? Fnlll'Clillcit ) h. p., 3'20.1, lI\·l'l'age. 

Ha kn n. 1'" :3 hnilel's, enell 11:,0. 
M:IXLlIlUIII h. ]J . {lc\'c1oped, :~ ~1.5 . 

1\lini llll1l11 h. p. !lc\'Clopc<l, 295.4 .. 

LJoi/r/'.~. 

'1'lll'C'P, each 'l' :~ illChc~ hy 18 feet . Set in oue steel casi ng with 

inucpl' llllt.'ll t fnrtlflre::. of the halr-Dnle' l! oren type. 'J' lle !'teel 
]'1'(.'lddll.:!S Wl' rc ~i ll(' ornrt type nlltl e:dcndeJ into 11 n ipple Oil a 
J(l!j.fnnt sleel ~j ;h ' k, (;1\ illche~ ill lliam ptcl' . 

T it" fl! 01 WilS lto(·k,lnlc ligui/(>, 110 nnnly.~ i.~ giH.'Il. 

nrak ,"'1/1'/111'1' . 

Ru·11 lmiler 11 ;].1 ;11; ,;'IlIill'l' rl·(·t. or lOR (or the three. (;1'<l t<:S \I'(! l'e 

o~ I](:nin::;: botw 1.\'11(', Kith ;~-i ll ('h ;'I i]' !'pnr.es. 
'I'h" 1"ngihulin:ll ~pa('p \\'El~ ·1-ill(·h. 
'['1 ](, rlll'1 :l H-r'I.t!\~ p.'r hou r 11';)'; ·!,IS7.i ]l(lmHl~. 

Wn ll'!' <lrf'l ' ;l .~(' ]II' ]' II Oll!' WI18 10,l j'f).r. pOll nd",. 

T h" ;\\·(· I';lg.~ (·f;lpmnlio ll Pi: !' p')(1 lul or flwl per 111)11)' \\,;\~ ·L~ 

pound . .: or \l'M!.'1' rl'OIl1 ,\w l nt :2 1'! .leg-r" es F al ll·enheit. 
'I'l l>' nn: l'ag" ;)11101lnl uf tll l'l,oll i(, Hei{1 rOJ' the l Q houl'.~ \\',h .") .iG 

vcr ('l'IIt. 

Pel' ' ·'·II\. 

\" . 
No. , .. ...... 71 

No. 0 ., , . .. ... . .. . . .... . .. 70 

.\ l'kl' ck';llI i ll g: fire;: the high(';:t C\'''])(}r:l i ion WIlS l'r;t{·h(orl , ii .33 



12r; nulfdin of tlu~ U'l!il:c/'.~it!J of l'e.f{/,~ 

p(' lInd~ I\'hcn J.lIl'lIing l~)';i lHHll1d :;; of fuel per square (Dot uf ;.:T111e 
sn rfare, 

'1'1 1(: boilet· f<.'('d pumps, 2, wcre G jnchcs hy L ilwhcs h.Y G illdt\ ,~ . 

'1'he hent (l r~ werc of upcn type I,Xl. Cnscy~H\·(ll;c!'. :I ml nl i ~I''\ 

the lemp(' l'HtlH'e of \:lte 'rnt0r to 198 drg1'0CS F:t1trcnhciL 

lOud I Water. E"ur>"rnt;'1Il ,I Per ",!""re r,w; 
l'<>uuJ.. llaU"",. . !I"UUo.IS. fI( I/"' !~' ----.-.-.. -:-~- i-~---' -

2~!I[ .. H).52! ~.:.!:! i :!3 . 1 
:.!:In. 11). ,,21 ,1 . 43 :l:! .O 
:1531 . 11.l47 1 A n 2:JA 
2:;W. .... ............ 1U ' ,:':!I ' 1.]1:\ "3 .\ 
:lOW. !I:!;..J:1 3.:W Z7 :K (d"""illll ti"',1 
~\l, 'IJ'.::: '::'::::: : ::: ::1 l U, ,,1; [ :1.0;:; :/,7."(ch'"" iIl1::1; ,," ) 
" , I1. H7 ~,.:!:I 1\), :; 
2615 ................... 1 W.!',21 3 . ~'7 :11." 
2 13\). .. "'1' lU .!i:1 1 4.!Jl i H' .II 
2002.. ':~ ____ "_'"_'13 __ --, __ ' 1 :~ __ 1~~.::1 _ 

1u .Iuly, J!)18, Il'ilh tllC pCrlll iSSiOll o[ the J\llU't'j('1ll1 :r.i.~llik 

B riquette ( 'Olllj)U II.I', .\11'. IL l.. P OI'(:1t, Jr'" IlhH1c ~()nIC (lh~I · I'I'Il1.io!l~ 

for tlli~ HUl'('ll tl at the n ig L llIll1! milK'S, nl!;I)' HO('kdnl" , !lfib lll 
COll lll,\'. Hi" l'epO\' t is as follow,;: 

"fhS(;l'ipi.iuIl of the /'uwe)' FI(1u/." 

"1'he boile l' plant (;O/li'i"t", or L110 Casey-Hedge:> rl'11l1'11 lultulH J' 
lJoil l~rs (llll lf- J)llh·h tY)!l: ~eli i!lg). Both looilpl'~ IIt't~ (·ol1lni,w.1 ill 

t he ~lllll' Adt ing ,llld u~t' n ('QlllillUIl GO-f".)i. ~tll('k, lhe Itt'i ~dtl idJUI(' 

tilt' gnde~ IlC'ing abull! 7,) feeL ']']IC boill'l'~ Ill'!! I S f(ld iung. 
Ii 1'('\" 1 i ll ,li,lllll'il'l', alld t:ontain 8(; :.iJ-iut.:h Ll1hl~;;, gi"iug a iwalillg 
~1I J' rll!·t, tof 1, 1'!O squ lIr(' fed, fol' the tubes pl us l~o .~tIIl Hl'e fed 
{"I' t li" lootl(>1l1 {II' the II()il(']'~; 01' 1'1 total Iwalillf! Rlll'rnC'(' (If l,f.!h l 

'~'I'I;tn' II>(,I f" I'l',H·h hoilt'l'. 

I':ild. gnl\.· is Ij ret't dt'cl' i])ul .11 frrt Irid!!, gil'ing t',,,·h h"iiN 
a gt';lIc ,'H\rfiU'I' (J r ;J:j ~(It"ll'l' r,~d, ']'11<' f~T;tlt! hilr.- '11'\; Ihe ol'llil11ll'Y 
('al' t il'on hilI';; "'itll V-,.:1lnlll·d 0ll"llill!!:~. 

Till! ~tl'; !Ill jll'rsslI l'l" ('''Hi(,a is lOll pllluHls, altllol11!11 ii' ",1I'i e.J 
fit iilll{'.~ fl'nul SO·to 105 POlllllk E:lr ll hoil"I' i!' rat,,!l fit I.-,f) h, p., 
101;:1 :;00 II. p, Hnn-or-mill t) Jig-nil\' L. 1l':1't! jJi the l ~,il('I '~, Ihc 

I' i ('f'l'~ of lignite ioo lnl'::C 10 lirC' hl' iJl .!!' h,.(,1'('11 11 .1' hflild un tIle I,oil,· !' 

l'"Otll floo r. :-jow\' of tlli" ligllik ll.~('ll i." quile wet, a.~ it I""j('~ 
rrow tilt' IIljlle~, 1I1.~n tll1' 1",ilt:1' nlOIll ( illd mlill;.!; I itt' li)!l!i!t-) i~ 
~ 111' illkk'11 "(·(·;I~j"II,d!.\' t" lily (h., .111,:1, [Iii" Il'd li)!!1itl' h(,j llg Ii 1,\,,1 

di ..... ,.·II." illio [1l(' b"j1('r~ , '1' lw II(ikn; ilrt~ fi('(~I[ "1']ll'Oxil'lni(' i.,' ('H'''Y 





"",,! "'/II'ls (·.~I ''/ ill 'f, ',ms , .) ~, ., 
MIt','n lI: i llllil-."' , illl ' 1>("11 /ttl llH ~ .:.:'I"lll'~ Iwin,:.! (;Il"l'jt~1 frolll Ii t,) ]{ 
jllt'h,,, 11",,1" 

'1'1", ,\":d,·]· 1'''1" Ill!' 1" , i l ,'I'~ i~ 11111111'(',1 fl'''"1 I'll(' Ill i ltl'.~ I • ..r,m' /lIe 

,1:1.1' .~" i n ;.::(" '" 1<1 I\"!!l'k. 111"1"1' itl'ill~ 110 lIi~l,t !'.llin. 'I'he t' .~II<lI1~1 
~10:!l1I froll! III(' \'OIlII'l"(">'~"I', (I 'l' gl'''''I";]I'' I' ('llgIIIC IIlId tlll ~ h(lj.~t i l l.!{ 

"I1 .:.:-i li l' . . :.!"()l'.' thrllugh iI (j1'1) 1 '''Il,kll ~''I", no \\"Ille ]' h,~ ill,!.( (1 .",( ,11 ill 
til\' H)IHh'u~"r, hnl\"l :,'('I": :n!!] (lIP v"ry ~ lIlnll p:nt of tilt' ,.tl'il ill thilt 
f·nl l dl' I ]~" :' rllll~ rl"Olll Ilu' ,:oll,lcn:::" I' tl' I"I Hl,::11 111(' r!'t,,,, wllh'r lu::lte r 

;11);! i~ 111 1111]1(''] lip to flir ~lI ppl.\" ta nk. 'r ile 1I1lldl i llP;( t,) wlli(·h 
~ t C:111I i. i!-lIl'pl il'd COII~ j !'t;.: 0(: 

0 11,· 11i,l;.::way ClIgI Jl'~ (nt! ('d III 11m h. p,) drhing a ] tJu·k. '\'. 
(3li·l. HIlIjIl·I·" ."'J .!,;t/ "011."') I I. C, ' l 'IIl"I!P~I>I1-H}all O,'IIt·rn tlll'. 'I' lw 
lI()rIlHlllu;1l1 "II IIlc ;{c llc rator \\"i1~~:; ;\11 '111'1"1'.<: and Ih(' hig"itL"{" lIoled 
dlll"illg: Ilu' k~I' II"n :.; ;;;~o nllljl"rl'.~ . T ld ~ .!!I"l':ll" I"1lrin{ ioJl or tlit! I'lild 
' \'11'" ('Hu~, ·,l 11.1" l lil' ~I.:t rlill g: :11lI1 ~tllpl'i\l,:.( H( jht! \,1,,1'1 I'll! Ilh·l!Il10Ii,·l'.!; 
tholt nn' 1I~l'd rol' Ih,· III III"I",:.(I""lI l1d 11:11I1a;.!", ~i ll l'" 1'IIt'Y (111)" 'lllt·nlte 
a 1"1,)"1 "r !I". lilliI' .. \11 11l;"'CI'~oll- It:\Il ,1 ail' "lll\l l """ ~~"l' "r ,iI.,\11. 
:];, h.!' .. ;1 h"i~l il1 )! ,'"gilll' " I' :]1,"11\ Ii!) 11. ]I., ;]11 ,1 ;] ~:I\I"- lI lill ,')1-

gil1Q or al'''I1\ I.; 11 . 1'., 1.I,lid , nlw!I!t ;!~' P II. 1', 
'rll" rl":SlIlb "I' Ill(' Ii'~( ,I" 11,,1 ~II ') II ' 1111' hnill ! I '~ 10 liP rcn' nlpid 

f'\" ;lp0 I"nhll'~, 11111 "11 'l' 1l,'~,lil.r III(! pl:1I11 \l"a~ (lIWl": ll iu;.:: l,d'H" ;1;; 11"1'

lWII wud, ill;,:" " :I1';I, ·ill· ;11111 <>11 F l" iday {'1)\1 , 1i11011~ 11",'1'(' ~till wl'r.~I'. 

For t id" 1"(';1."<1 11 'J' I1I'Hln,('" nwl Fritb.'" ·~ 1'('~lllt~ ""'I"e k('p t sepal 'a ll- , 

ROlliI' sllI"k" \\" n ~ lln /"I',l .1111"111.:.:" l it" ('·."1 (:1 , 1I1('lllio ll ,·.1 elM'wl,tol'!') , 
1,1)( Ill\' IIl:lj()l" it-y or IiiI' time IIII'! stilt·" g";I\'(' uff no ~1110h. ' l'lli!'. 
!'('('IIII' tI to he Ihlt' to the tyl'" or ~l' tli llg-, wlli!!!1 g"in~~ :m 111111,,,,":dl,1" 
la l',!.(l' ;11"\':] (, r ('!llIlII1l~lil)lI> nlld p!l~."'iltl.,· :\I."fI In l"('.!!I1I:lI'jly ill lirin;.!. 
T he h\"']~ WNI: 11(,i nl kcd \"I"I') .. rkll P h) I limts n ,lay (lilly) Oll 
:\CCnlIl11 oe 11,,· lar.:.:-" :111101111\ or 1I1t1'III'11Cd Ji;';l1llt' '11;11. wonlt! f,lll 
thl""1gh ill\~ .~1"HI" in lo ti l(: n~h-pi!. 

\J"mt;lm .. f k,t· · W : W :t . "'._1:11.-. p . '" 
LiIl"iltd"m,..,1. . ' . . . ..... .. .. ... .. ... .... . . . . 
I.i"",i ' " hn ru,'.1 p..r ."' ,. fI "r Ilr"I,' <urf" ... ,. I"'r Iollur . 
\\":\ter ~\""I'"r; ' te" . . .. .. . .. . . ... ... . . 
\\""ler """1,,,,,,1" ,1 I"" 1""If . . .. . .... . 
W"I"r """'''''',,1,,<1 P"" 1",,,1'. 1"" h"il,·. .. . ..... . . 
W,~t,; ~ "":' ! :'':~''I<''' I"" h,,,,,' I,,'r I"IU'I<I .. ] !i1l,, ;I<- , " '1",,1_ .:;,hi .. mI.. "'1""" 

"\"" , """ " . ~'I""I, . .... . . . . .. . . . .. . . . .. . . . , . . . 
. \,h,e< ,It·""" r"r Ih,· I;u,,· ""~'lIi",I, 1.:'~K' Ih< .• "'1",,1,. I"" 1""1,,, . . 

; , h.<" :!.-. ''';,,''
( .. !til Ill". 

HI . I 1],5. 
19, tll\' 1"<. 
:!,5~ '\ l b •. 
1,77'.'. lb,. 

:1 .1i 1 H, •. 
(;! . ! Ih, . 

. \ HJ) Mn ,II ,,,,,,,,,nl ,,] M""k,' ".'S "nle,] :tt l'.'. .1,1 pIn .. 1 ::10 [I . m .• 1:1 ,; I' . m •• 
:! , Xl r> 'n. : I", I'. tn . "",I .I,:~I ". "' . 

. ,,, " ",,,u~1 ""'''''''' nr " " "ke fn. tI,,·.'IC 1",;1,'", ",,,.' ,,,,1;<,,<.1 ol 2 ::.6 I'. ,n ., '.'. :,15 I' , m. 
and :H~' p. ro ,. 
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Du'~ l i"" "I tcsl--9, IU .. . "' .-:-dMl p. ,,, . 
I.i""it" Im .... c' l .... . . ... . . .. ........ .. . . ....... . 
Li""iIC h u rolcoJ 1""' ~'I. It. "I IIrnlc s u, f:o ",', p·e, hun, . . . 
Wal", CY " I''''ated .. .. . . ... . 
Waler c,"ap",alml l'p, 10"", .... . . .... ... . . ..... .. ....... . .... . . . 
Waler ~Y"IH"" ' ,,d ,w, h"ur, I,er h"il,·r . . . . . . . . . . . . . ...... . . . . . 
\V" h" """ 1"""'0<1 pcr pon,,, ,,( lill"i t~ . 0 . ' ,.~ 11"1,, <"qual. " ,, ~ x .~ ,:~;,.;. 

'·'In"t~ . . . . . .. . . .. . , . . . . . ... ... . . ....... . .. .. . 
. hlo"s .I",,,",, I", Ill\" Im,p " ",,· ili,·,1. I Y I'] 110,., ,·"",,1., Il<" ],,,i l.., . 

7 h ,.,. .• :"'11 "';" •. 
!J.I Hi rlos. 

IX !) lb •. 
3 1 .911 Ihs. 

" ,:I.-,".l II". 
".l.171; Ihs. 

. ,\ wry ." ,,~II "",,,,,,,t 01 "",,,k,, "'."s ,,,,1<'.1 "t. :!'11. ".!::!,j . :.! : 11!, 1:1' , ,,,,,I I ,:!, I'. m .• 
wl"~ h ""'Y 10,,,·,, h~,·" tlu,' to> " It", "'Wll'''''~ ,,,kn'll ,,( tI", lire, . ,>r I" tI,,, ),,,,1,,, mon, 
~U V;"11 be" ,,, spriukl",l at ,,1 .... " 1 :!:,~t (' . m . Th" "",,,,,nt .. 1 ""Ioes "hl"i,,,,,1 ;" Lh~_", Ie. ," 
'S nul ~.,,''''ly curn·"'. IWe''''s" II,,, "","p J""" P~ ,If" , ,,n '''"''1'.'- """"j,," r ... " " :I:'~) ", ", . 
t o 7;lM) :0, m .• ""tI the ~n"',, " l " I ",to """h, "U''''1I tI,," Ii''' e h"" L" I~, L·sli " " . t,·d ~"d 
oJe,I""h,tl Ir"'" tt", 101,,1 "m"u,,1 oJ "" " .. 

l i lldl'I' (Ld(' Ilr . )IIIH'" 1 ;', 1 ~ 1l:: , ~\!r. .\. C. Kiil dl"l" , f-i 1l1l(' I'iuh'lld ,'ui 

or 111(~ Auwri('J11I Li~llit., Bl"i'PICUI! Cotnl'lHl.\·, Hi;.! I '" II1!" _Hi hll11 
cOllnl,\', Wl"oit' 1I~ ; l~ {"lIow." : 

.'\\'t, h'l\"(' 11m l.j!! h. p, 100il(' l' ;; 'lr tll(' halr- Duldl 0\'('11 ly pl1, 

Hlll ,lc: !).'" llio.! r,il .~('y- ,l[\"lW''': f' f))) l]lilllr , CII;d,lnnong"H, 'J't: III1"~S(" t', (I t 
011 1" Bi;.! 'Luilip Xo .. j ))I ill(", n lat h,ll"(1 h"I'n in 1'()Il ti Il11"11 ~ ope ration 
f l)]" I III' I' a~t tl ll'l'\~ y('ar~. \\"l1il<' II- \~ h;rl'e kt:p!. Il ') e.\Hd (· ... "I~ "Il 11m 

OIl<"I'i l lio ll (lr {]It'~t' I H)il<'r~ rill" .lIl.," )!Tl'a l !('IIg"U I or lill I'", I\'(: ll'll"l~ 

111;1( 1<, (1111 Ipali""II" wi l li illl' "lIll' }" \yl' .. .. ~ "I' Itll ilt' r~ u~, ·d 111 '1"1 ' II l1 dt'I' 

t he! id ,, 'l ltil' il l l'olill jUt'u,; ;Iud Jillli thnl II"(! 1'; )11 Ilfll1r:d" (In' .-"'lII i 

D uteh O\ 'Cll type ral' 111 11 1" .. ' 1',,·" II'lIl1k'II I.,", lI1akill~ :1 ~ ill' i )l;':: ill r ut·1 

lilolle r!"O lIl to to 50 per n' n!. 'r ltL' lil".~l r.:(I):t 0 11 ti lt' i ns{;dla i iHIl o r 

III1 ~SC llOiJ(,l":; Wil:-; high il;, ( '!l IIIP,!!·"d 10 ti l(' o ld l'!ryle, hI lt- \\"., r"d t lmt 
we have s'l\'e~1 tlw d ifrl' J"f' tll1' ~\'\\' r:d l'i l lll· .~ 0\('1", III I II" [I I('I 1'Oll

SlIllipl iOIl. 
1\ $ to t he a1t~I'Il('C o f ." lII oku: Ulf~ coltlbustioll i;; ~o 111orou;.!h that 

the)" /11 11,'" ht' ~ ,lid In III' .~ lI wh'h·."' .'" 'W ite)! jJl"Ol'Hri.r Iin.!lJ, lhere is 
fllll.'" ;\ thin Iii III of ~ 1t)uke ;tJld l",md\' II~\ 'd rnpor (1'0)1) lire .,;\;wk 

and U,i" 0111.'" rO l" til<' lllllJlleut wlll' ll Ole rt"($1t (111'1 i!< In·illA" fired. 
Altng:r.:Lllc l", tl1i.5 ~t.yh ' or hoile!' :111<1 ~l'ttill;.t is Ule lI ,i,;;t Ril1i.~r;I(-t()I".\" 

In~ hUl"e ~r(' 11 I I'I, ('."'pl,,·ially Irhl'lI li;!lI it(> i" tlt l' rur l ll !<ed." 
Under dil te or JlI1l (' 1<), 1!11::, ~ t l" . )r. p, SlliiOI, J\L)un~('r ur tile 

(l('orgctowll Oi l ~ Ii l l s , l ~l'''t";..:"<.'I')\ln , ' I '/'X ; I~, ,rri t.!'!' 11 ._ nl' roHoll"i; : 

"\\;c hIm;' heen H~ inJ! tilt' lJ;lIr- ]')llld l Il\'cn type or hoil /' l", with 
!;tL't' l :;!'lLill ~, I"m' nuoul t!1J'l'l~ .ye:I)",; ilud W(' Ii kc it ,'crr ]l)udl. ,rc 
hel ie\"(' i t, 10 hc )lIMe C(·unnll1io.·nl 'rhere a lUll" g"l'ildc or ruel, sndl 
.. ,~ iignil t', i" 1I :'<,d. "'illt Ilri $ ty pe of orell, il ,e ruel i!-l (;utnpl elel.r 
1r1l1'1I\:d <I lid t hen· is i l hlw;;l flO _"'1IIokt' . llnlc~~ It fnrel!/l dm rl is u>:;('(\."' 

i\[1". { '. ('. 11ul,,'r t. , ~ 1 :I)I; tgcJ" " I' Ihe L illiollia ( 'oj l"l1 Oit Compul lY, 

L fI<.luni:l, ' I \' .~;\~, I\")'il ('~ 1I~:t" r,) l1 lt1l"~ , 11l1.1pf ,'lal,' or ,11I1l!" 10, l~)ja: 





The Fuels Used ill l'e,l'(/s ] 29 

4(.\nslrcring ,\'Our". of tile n h illS/Hilt, with referellcc to our ex· 

periellce "'i tll t he Ca.:;cy-Hcdg(~d COIllP!lII), half·Duk11 ol'cn type of 
boiler al1d their 5oft'c] clising rol' ~nllle, !Jcg to addsc thllt wc hal'c 
hnd lmt littl e pxpCI'icn(:c wi lh <,nlil l ' , n~i ng lignile :I!' n fllel; hOI\" 
er~!', till! ;,: i :.;: or e igh~ weeks tklt we used Jig/lih·, \I'C [olHhl mlllc 
to he I'\'ry t'COlltllllil'1I1 HS ngll imt slack coni, :lliO l illlt our fllrn!lce 
wm, entirc ~:lli ~JHd iOJ I from poin t of (,OIl1h1l.stiOIl, 110 .~mok() II(~ i ng 

Yi~i hle fmlll ~ tiH 'k only while rlll"ll :wc (luor,: were 0PI'Il. 

The reason Ire tlOid lise lignite illl ogetl lCl' i.~ hl'l'n u~c 0111' boiler 

cnp:l cit,r i ~ ral1lc(' iin :itell, :111(1 wilen it 1)('('(mlC,~ nt.'(:('s~:ll'.r to d ean 
OUI' fi t'l'~, ally Iu;\" .1.(I';l dc fu el gin'~ 11 "; /("oul,lr, :I~ WC only }lOlrc olle 
UIli! nIh] n l illliJ,..1 ,111100m!' (l r c ;l jl:H·il.,r. 

'\'e Hn! \n'll pl ca.«'i! \\'ith Ihe hoill',. jo l, t Ill,! C:l:wy-He(lg.~..; penplc 
g'\ \"{' m, 115 \l"C II :ln: "f'llu('ef] OH I" file) {'o~ t :llmo·1 10 pe r N'lIt ~il1"c 
its in3bIl J<l ii,Ul, nuu. lim}lhnl lI'e c:nn l1!'1' nlly gl'nu(! or fil l'] 10 1II)l(;h 
IJcll l' l' ildl'ani nge (1,:1\, I'm'lucr),)"," 

)l11 Ch other k~ li llu'ny cOli ld ue IIddll('cd tu sllOw Ih'll , under 
propel' coJl(liti()n~, li;'::I1i!t' <,;'il' I'$ entirc "nlid:ltliull 1115 n fll\,1 und .. !" 
stal iolllll'Y hoilc l ~ nud tllil t il\':lll ),e :llId i.,; ulIl'ul'd wi dl ,il lIl""t Ill) 
s luoke, It 1I111)' a ppea r .<oll1l'll"lInl' iitl':ll1 ).;o.) (ilnt t h"lo.) ,..11 ( 11),1 n'II11li n 

in illc mind" or .-'4) IIIC 1'1'"]>1,, ;]"Y {kml,t n~ 10 the IllllH l d ;] r.l ~ "I' t hi ;; 
I ncl, \\'hclI we COIl",id cl' 0,,]( ' I 'l' .\:\'~ alolle \'OJl:';II11ICS a lIIi.lIi " lI 1()J\~ [\ 

yC:lf awl tll:d', the 1 )1I,.ille ~~ i .~ ~te:ld i ly grow ing. 
'ri ll' HC"'l'fOsil.I' or ;I (laptillg thC' ;!r:l le I" tile rllPI lell ]\ I l", II. C. 

Enl'l ll~;;t, l)llll:\.~, Te\iI~. tu t:lkl' (lilt pal ('nil; Ull wlli'l. l i ~ kurnrll ,I f; 
t he "\'cl\'l~ (· ' gl·<ll. ~, 111 :1 IdlCI' or , \lIg ll ~t 31, J!)I::, ~ r l' , E:Il"W:o,<t, 
who i~ P I'\!~j,h'lIt "r th\~ C"II~Il ! 'H'r~ ),ignitc COIIII"IllY, II" ri l.l's :IS 
follo\l"~ : 

"To sl,ol\' hO Il" l\h~ lignile Im."iJlC'':.'' has {1()\"( '] op",I, iH ]':\1' :I,; Lhis 
com]1:my j" l' OIl"CI' IWd, T lI"ill ~ 11,1' Ol:lt (·jglll YCill'.- ll;{o ji 11";' " tl lc 
CII;<tOIll to 10:111 "I dd l.r mi ne-I'll l! . Al ilOll.£!; $0111(' "'l't' I·,dllr.~ thrn~ 

\\"IlS a CHStOIll of rod..:ing' 11,1.' (i),11 ill !I,{' m i ll{,.~, hll! ill<' 1I!ill\'i'~ ~ot 

80 {,XPNt with tl ". fo rk" \.llnt very litih', ir 1111.1", dusl r:~i1f',l \0 get 
inl o lhc l'it-{',1\"!;, Wi th l h(, i(l!'n IIr pnH1u('J n;,: II i.l'ilel" ,!:I';] fle or 

cOfll, wc nlmost imm~l\ifltc\y imlaHC'(\ :<ert~'\l", Ittillkinj.! IInlt. \\"c 
{'Qultl d i ~po;:(' of the .~I'fcc\ljng~ ;11 ~(\llI e I'rie!'. 'n lll 11-,' Ji~~·I'\·('\"ec1 

that II', ' ('Quill nol el"cn girc thi~ ('oni : (\\":l~', and' tIl\' (!X I'CII~C o t 
merelr On·,,,riIW it ;lIra\, w:l~, ilt ' , i JlI\~~, [rOIl I * '!:,lll" !"., ,,':1 l\i"I:~:1. - . . 

Si nt"<C Ihat iilll!', til(' \cl'! l"d gndC'~. in t(l!llLl'di,)n wilh the 



~[p:l1l1 1.1(1\\"(,1">" Ilnrc ('nnhlcd 11.~ to I'cll th(~ ~tI'('l' nillg-~J 01" ('Il:!\ Iddt'll 

('n(IlC" tllI'oll~il IIlI' :~ - ilkh ~t'n'\'ll, nt hUlli .iO \01 1i0 (·('nl.~ n tOll, 
r. u. It. llIjlll' ~ . \rP \l:I Y(' 011\' c'lI~hlllll'l', fl hl'il"k lJl:llll1[ndl l1"('l', \\"ho 
will Ink,' illl \iI(' ,111~t 11"1' (':Ill l"'Olllll'{':' 

I II 1"'~1 !< 1I1 ~l' lo 11111' 1'("I(I , '~I . r. l ,'. l ~nl' lw~t killdl ,l' >'1'111 til<' 1',)lIowing 
,k""" 'jJ, lion of ili~ "\ '1 ,111·1" .:!I·nt(' 11:11', II·hi,·I, i ~ illll~I I·: lk,l . 

" Th, , \ '<"1\"1'\' ~I'nl l' 11:11" i" 1"~ I "'I'i:d l y i1d:Ij'I"d r"1" ],lIl"lIill.~ lig:lIi\c 
or lilly In;." ;.!nld,' flll'l, ,~i lh"I' 111111)1, IIli ll ~'- I"\II1 , 01' ~1:Jc · k. 

'1'1,.. l'rillf·ipnl ni,jlTI IIf 111\' ;.! I·ilt,' is In ;<P{'lll'l' n !llortlll; . .dl Il i ~b' i 

hllli"l1 "r a ; ,'ln III(' 1' 11 1,1 "II lill' i!1";'IP, il l1,"] {I,(, j'(,I('lItioll 111('I'con, 

idll'r "l1kill.~ til<' fin'. or ~l1n i l·i('111 i lll'al101t'''('(,l1l rm·1 Itl j;.!lIilr a 

f1"(,~1t ""I'pl.r or fu,d. 
Till' ,,\ 'l,lIet " ;.!I"nll' I>;il' , in if,.: gt' llcl':d Illli lim. i" lik,' 11", 111',11-

lIal'\ gral,' 1,;]1" ,'OlllltJ(lId.r lI,,\'d in l,oj )"1" F!II'llil('('-, )M'in,!! ili'I'I'(I:\i-
11l:II,'I.r n ,dilll;.''');! I· ill '·r(j~.':-"I '('li , m, i1 II ,) widl'I' :l1 j")1 Iltan Iloit"lll. 

H i" \I\"III'iol"11 "il il~ I'lp 1";1\'" wit Ii 'l1flr;..::ill,t! ,.ih." Hlld lj',j)'·I" I';:e 
rill" "" !,:l,. t itillll~, [" I" llIin;..:: it pllll 'illi!y or jlldilidllal r,lt,) I~wkds 

iHl:ljllI-,l til rdai" 1illt, ru, 'l. :lild "II iii; 1,,,j(lIl1\ [iI'·t, willi rf '(;" ,." .w~ 

r"l"IlIi,,;..l" llil' p"dil'i.~ (·"I'n'.~Jltll1dill .:!· III Illt' [111'1 1"1!"1,d,., '1' 11('~1' fll ('\ 

)"'I,l;d~ ill'" i) l lIl1l( u"p-Ji;, l f II) lin·-I,j.!!'lttll.'" (I f nil illd, ,it 'I 'P' TIll' 
1"11") 1'(ll'k,'(" iln' 1·"J!twd .. d Irillr II, .. il i " p,l('k"r~ h.l- \"('l1jililliug hol,'~, 
!ap,'rill.:.!, :lIt,1 lilr~~""1 ,Ii 1I!!'ir l"I\'l' " \'11'1."" h;, jll~ ,tlII'llt tlll·l'r-t' i;.!htll'; 
or ,Ill j"dl ill dh lll,'k ,' ill til" Illp ,llld fif l y ),")" ('\'111 lilI·;.!" 1" it! I)". 
J ,01 I 0111. 

'PIt(· 1i11'('I'ilig 1'''1"111 or fltl' H'll l il!ltilig lli.!,-.- t.'lIo!'" til l'i1H~\' a \li~

c·l:al';.'f' of (111 ' air ill jrl" inlo II'll rUt,1. 
111 o rdillilry grall''', "''''1'0\·i:lIl.\· Id'I'I'" n r,,("(·(',1 "I" illlhll'("\ drHf( j~ 

11;:.,.1, 11",,., ' i." it Icud"lll·.r of I),r ,IiI' tn 1'1l,,1t IlIl"ollgil I III' \\" t'"k,,"t 
]11:1('(',- ill !lIe fi n '. '1" t lh: " '"I,h'd " grat(' Ill!' il1l1iri,ll1il) ilir ]'llI"hA.:; 
Il!Hlt'l'l1l'i l tl, Il'wl I II \I1"t'Il'1l1" tIlt' ;Iil' rll"hill;': pil .~l ,~Oll\l' ,,( till' \"l'Il 

W:. lill g" lillie" :Iwl IIn,,.d,ill";.:ill.!! ulll",.", T ill'"' ' ai,. I'tl,·kt,l.; 1'01'111 

.~I'jlal":t~(' "" (11"( ' ( '.~ uf "111'1'1." til 1),(' ~"l'ilr;lk ;.! "otq'.~ IIf \"('l1fiIHtiu;
h0k,· :11 1') I':JII~C ilil I'W'll di .~!i'i I Jll l i(l1t o[ il,C! :li l' til ilu.' fll.,1 1'1I("b·l" 

in III(' I"p or tit " I'ilt' I h'·l.ltr!!llllul jill! ;trull' ~IIl ' fll{;" " 
_\ ~il':lIl! h1111n' I" i~ H~('d \\"illl I he.~c ;.!I'nk- .: the 1,1111\"('1' IlIn,l" 114' I'll: 

illl"Qug-h jill' :J"lt-l'it \\"all, "I' HlI"Il\l;.!1l 11~h-l'it ,l.,clI', 

" \ ·clre!." g-l"Ilh',~ !tn\"(' l'l" '11 IIl"til l )',,j at III'JI~' l lnll l I t;!) ~1e: 1I 11 p l.]UI";; 

in 't'<:xa~, R('I(J\r I\ I' l' til(' JI:llll('~ 01 n rCII": 



e n'('n"i11!' ]-;1('(·hi(· l .i!,!'111 ['1'1111' . (:rC('llr illl·. 

( ·il.\' Lil..'ltl ,Iud \\';] 1('1' I'lanl. 'l'Nr('11. 

n r:lJi,1 S<l lill ~' :-;all ( 'Ollll':l IIY, f:rnwl N'llinc. 
'L'yll'l' ( '"lj,'1( \)i l ( 'otll l"llI,\', ' I'yl(' r, 
'I' ,rh'l' EI('('l l' k ( ·( ll11l lnll.', '1'.1' 1(' 1' . 
. " lIIi t )1 ( '''"111.1' ( '0 1111'1'1' -'" ( 'Ollll' il l1.", ' 1',1']'-1'. 

rl " lI.~I " lI I 'nd,illl..' f'olllprlll\', H Oll ~loll . 

Fid(·lily ( ',,( 1"11 l) i1 :1 11,1 F('rl iiiz(,I' COlllPfl11 .1', nOl 1.~loII, 

,:\I:l.!!lwlin 1'" il',d, 'IIII ' " <lIIlI"I II,\'. { '( II·.~i(·:111<l . 

nl'ilzn_~ \'al l(,\' (,,,11"11 'r ilr.~, \\'(';:'1. 
(; i , ldill:!~ ~ 1 ;Ill11f:H ' ll1l'ill,!! ( 'lImpan.1". niildil l).':<, 
1; lIi,," Il'ul\ \\'"d,~ , jl ('II~~OIl , 

1)1I:;lIilll ( 'pii<lll (I ii {'IIII1 j1'III\', Q lliIlI<lll , 

'l" ' \: I .~ I'O\\('\' ,11101 I,igld ( 'o lll pil ny , l' all'~lilt(" 

11 ('lIili'I ' ~"11 ( '''11 ''11 \) il ,'i: (: illllill!..' ( 'OIl IP;!II,\', 1-I "l l( kl'~O Il , 

1.',II'n,,'\ ': nn,1 Ij illll('I'~ {'''I I IlII (Iii ( 'UlIIP:!IIY, ,"i ll lplllll' ~1 ' l'ill,!!~. 

F l'il~i'1' HI'i!'!.: 1 '''IIII':!IIY, 1:1 11;.:'1'1', 

UO lllllll1l 11 '1' ( 'O Il 'l,HIIY. llmillam, 

l' bnt"I'.~ ( ',,11"11 l) i 1 ( '''"lp:my, J:l)] lhn ll" 
n i)llll;1I11 ( '"II'n l 1 'OII1 I' I'('~< {'OIIl]lPII,", Hnlllwtll . 

~H11)1I' rlld i "IIl_-1111I1'I~ lin\'( ' t1l(' ( 'IT"I\(" !tI ,~ id"H th :lt 111"1'1' ]'"il"1" 
(-!'1,a\·ily ,,: 1II " ·"~~i\I"Y 1('lIt'JI Ijp:t1ih~ /'0:11 is 1I~I'd a~ fl lt'l . ' 1'I d~ j~ 1111 ~ 

i :ul'~lioll;( r fl,\' 111\ 11·1\1' \\11('11 ' · \ ',,1\"(,1 " ,!!I":I[i'< a l"I' ill ~t:IIIt,d, ']' Iu'ip 

;.!T,;f l'" III·, : ill.~I :ll1l'd "11 11 ,!!lI:1I':IIi1,'" or .~:lli_~r.ldi{)l1_ :1\111 11"111'11 h:l\1-

(lied IH·{,lIl'dill;! I" ill,..( I"lI l'ii{) II <, 111 ,·1'\':\'<1,11 dii,-i" lI '·Y lI'ill lot' ,:lmwlI, 
'' \ ',,In,I'' !-!rak,: ,1I'(: \"f111'1~'d I,.,· Pnl"IIL~ '\(\,~ . Hli'!:-:O.; ;111,1 !"I~/-! !t(i,; , 

d:d('d ,111 11(' '!l'" I ~ IIII, nlld (It-101,,, 1' J:-: , l~j[O. 1\ltrn l i ~ 0\\'111',1, :llI il 
i ll.·.("I\:lli"I1' :11'(' tIlH,h', 1,.1' I>. ( '. E:ln\C'.~(, l );,ll;( .~, ' I 't'~ n ~. 

1: ,·r,'n 'III'" 1t:1~ 111'('11 II I:I ,h' t" Ilu· l,oil('1' f','l l i ll !,!' r(lj ' \i,!:' lli ({' lilaH

u r, 'duI"I"] :111,1 ill .~ t: dl,'d I,.\, Ilw ( ':1~,y-n l 'd.!!(·,:. ( '011 '1>:1 11,1". C'lIn l l.l

l~i;i _)!;I, 'l' I'Jlll<'':'~('l' . W1>:1I i", 1.:u" 1I"1l a~ Ihl: !ta lr-DulI'11 lIH'1I ~t..,,'1 

""(Iill!! 11;1": 1"·,II't'il In 1,(' ICI'y "::lli~f;lI - tll r.\· "II T,'X;l,; ligllilc~ :11lI1 

r"l: 1"lri i'·III:1I'.< ,·HII 1 11~ ~1'<'II I'I·d rl'u m Ihnt i""11111IllY, \\-( ' \'ill l pre' 

."'('111 Iw1'<' Qllly n l",i"!inl li~1 or Ih .. ill~\:illlll i(lm in T .. .xa~, (,,,\\lpile,! 
III )f:ll- '!:L 1(1\ ::' 



] 32 fl ,dlrlill of If/(; Unil'eI'sily of 1'/?,LftS 

-----~-.. -_._------- -
Bo ilers . 

N~,,, e of C"ml'"ny l .ocation. Nu m ber. S;ze, 
In tJoe.-F~l ._---

Amerita n L isn it t Il riq utlle Co . lIig L"m p . , n , " Ce nt . al T u .:tII Cutton Oi l Co .. . T C"'I. le .... , n , " Brow nwoo d Ie .. ,,< Fuel Co .. . . Browll wfIOli. · · .. · ··1 , n , " Bruce ville Colton Oil Co Brute,·iUc • . . , " , " Car l.has" Icc &. E lcelric Co. C :tl' lh ao,/c . ... ., -., 
> " .... ,-

G . J.. hldIU~h . ... . .... .. . lJM u monl. .. ., , 7'2. > " G c" rlleLOw n Oil M il! ... .......... (;c<>l·ltd"",,,. , 
" , " Ln,lo ,, ;a Cotton Oil Co ... • •.... . Lad""h, .. . . . I , 
" 

, 
" l ,am l'~S"" U.~ h l.'< Waler C" •.. . L~m l ·a "" • • " •. . ... .. , 1,1/ , ", M idlo thinn Oil & G in Co .. "' l idl" l hi~n . I 

., ,., , " P a ri. O d .'<. Cotton Co. P " ri •.... , 7:!. , " , 

D tI!cr Illl'gc estllhl ishmenls Hrc IlOIl' <.'OIl(Cr ll l·(,1 MI'!' the rlll4;stlon 
I)f using ligllitC Oil sluh'l"ci and till) pu~.~i l lilili t' ''; ill (f,i .~ (lil"cd il!ll 
would ;1]>):('11 1' to Ir ll l't'IUl l :tll of tl1l' nikl1!io ll now I,,·ill;..( gill!lI 10 it. 

III .~ O Il·IIt1!1'J', l!Jl 3 .• ?Ii I" . ;Ins. ( '. 1\(,II11(,II.\", 1 ;1'cl1ll<1ll1, 'J'ex!1s, 
I'(';tli It p:qwI' on " L ignile Stokcrs" IIdote ti l(! ~ollthwc~!crlL l ee! 
'r. l l1 l1f;ld u rer.~ · , \ ~_~o(>i[lli<)n. 'll ; I:t rl iu. ,\ 11 '. 1\(,lll1er1.,· l"lS killd ly 

placed this pape!" nt om disll<J5,11, ;J IIU \1'(' IIIHi-e the fullow ing e!X" 

Ila!'!!! fl'nul ii, . I ~ l)curi llg pll l' lieulady 11[1011 Ih is .';lIhjcd . 

. \I r. I\t'nlletly SAyS : 
l<.I n hllll, flill,t;' iI](~ slIhjcd of lig:llilC .·j')k{'r~ . I eUJlllot dnlll" 

[rolll m.\" O\l'll l'.\"[!(~t·i('IJ{,(', lJUt JIll!.' ! l'dy ( ~ ll til"l':Y III'U I1 fads 111111 
fi;!I1 I"('~ II'hi,1I J Iwn; ol)LtiHetl hy l:O J"l l~I'''l1d('la~ ' Wit!1 [l'l rti'.·" Ilhn 
hnrc c.\"pNiJ1lcli!(·d II'ilh 1;j () ker~ U I" <l l"c lI,il1 .:~ ,:(.)\.;CI"" f(jj' burning 
li;.!lIiiu. ,hlst 111'1'(', 1 wi ll :-Hy ilw!. lltere )"lll' heel\ nnd 1II"l' .rt·t :1 

';1'l';1i wall)" c.\"ll(' l ·illl(· u(·(·r~, 1'lIl the u,,· r.~ al',) 'el'.'" s,·,\l'l(' . 

" '1'0 ;..:-:·1 to :l spe(·jlic apl'l it'a! ioll of il l\! ~loh' i' tu lignilC'-lot ll'lI ing, 
1 wilt {[Ike the Cfl.;!! of n ~Ioker whkh \I".h i llill~IJJe!d III 0 111' ]l1.II\\. 
'J'l t(' 11I'\'si,]cn t of our (;Ultlp:lIIy klls me ihat this stnkl'i' was t ile 

he':: l 11l0IH~y - t1Jnkl'r 1",lt hc IlilU eH' l" hnc1 oJ r( ~ I"(,ll 111m-Oil P:lPCI'

ll llll I",flll'c it sl:nted 10 orcrnh'. T Ile") (·'IIl ... drlldi'l ti Will! tll t' 11l'11:1J 
)l:d ten l (If chn in·g rilte STQk('r. T he ;:n)[e \\ liS huili to curer the 
lI"illi il of the IUfI!nrc I1n ,\ w,ls a nll i t withouL r1i Y] ~i(ln ... iWI,!!ill1r1 in 
nil."; bu t was Il rrangecl wil h ['ni l" :1 ])11 wll eds ~fI flS to allow or f l' 

Jltoring it for ill~pl'C l ion QI' rep:l irs. A l )u !t·II-IIH' 1l {'ot1:,/rud ioll 
1'~de])I1e,l from nbout 18 inches back of Ihe (1('111. \\"ld,' 1' 1,.1" ii fcct 
G iJ1cJlC3 on i hc horizonb l o\lt il l -Troll t o( the h()i1t'I' ~. '1' \'(' I"O[)r 

01 tim n ~l tc! 1 OW'II was lined with li rc-t ilc nml h:111 :!II itwlill{' (l ilt 



:1 11,1 rlO\\"ll\rnnl oj' .1110ut ],) \k~r('('~, from the hori wn lill. The top 
WHS on!' fooL rrntn the ;.!l';l!'l' nl the rron t rllll '1ll,1 two fecL ronl' ,li lt] 

Olll'-h ~l1f indl!'~ ,It Ihr: hnek cnd , 
"Tllf~ lop o r thl' Uu1r·h OYCI1 WH H (·nllf'll I,I' 11 11' 1I11ltlll l',Ir\ IIl't'I'S ~hr. 

"i~' l lil i ll ll :1l'r11," J lf'. j'\lSillt,.~s (n('('unling 10 illc lilN'n lm'c) \1".IS to 
~(t \1"hi ic h .. t ;\1)(1 i,l!uite the frc .. h li.~ni!c ~OOIi nftr r it ('nieTt'll the 
lllrnurc, 'r ite 11l,l:l'illiOIl tUl,~ I" I,I! this : Th(' nn~ \\":I~ to 1,(' :,;bll'(rd, 
as on :111.'" oilll'!, )!I'ntc, .1111 1 .111IHn'll ('0 h(':I( IIp til(' ~ Ilrfill'e's, HI11 1 

c~rrdilll.'" 1'11(' "i,!:"ni tion nreh;' :It \\"llirh lillie tile' .(0\';(. 1' 1\":1" ~\,t in 
oprrnlil'lll :!Il{l 1\"011 1(1 hlkc ( '!ll"!' of il"d r :11; IIlH!! n.- yl'lll fed it (·n:l!. 

'r ILe humin,!! fire on tll(l \ Pilr[ or Ih" p' l'n t" :llld of 1114" :11"I·h I1l1drr Il le 
tubes lIon ld J'lHlinLe l'nl11c-it' li t l lcn{ II! .lIl;li ll (:lin the :ll' l" h ,1\ ,I I\"h itc 
hent, ,1 wl t hc m(·h \\"ol1ld igBll" [lw ill l'Hlllil lg ligll ik , 'l' llcOjJcra li on 
/('(/I! Ihi~: ' r ile li n ' was .<:i ll l"!('l! ill the u,;uHl way; 1 ~ l'erythillg \\";IS 

b':I I !'tl III' l1i o.;l 'I)", a l~o tile ;1I'l'iI; lhel\ !l Ie !'lokc]' 11"11" placed ill op-
cril lioll ; 
ll ilppen, 

I'llt rig-ht I 'CI'(j lictinn Slnp!IC(! :lud :!clUal l'\'f'Jds 1)1.';.\"1111 10 
\V IICH the fresh li.:!!l itl' I\'US ~(rIH;k il)" t!Je heil t [1'0111 the 

ignitioll Hl'eli, the Illrge a lt t" 'llIt or moi~hll'c the rue] cOll l"n incu 

HI'O~C JIl a \'01111111.: fir ~kall1 nll, l , ~)olcd the Hl'l'Il, all.! ignitioll 11'1l,; 

delayed 1I111i l the fllel l'I';I,.]1l'd illc r UI'Il; ICI) I'rupel', Il wail a lso ,li..;
f'OH'I"l'll thllt the (li ('! blU"lIc(l Ollt herore it rNlchcrl lll(~ poillt wherc 
il wos iiupposc,l to be Mill);;. 'r lli .. ~.I()kf::l' wm: an al ,~{)hdc f:1illl re, . , . 

"Ill Illy cnilcllxOI' 10 u! ,illin in fu rllllltion, 1 wrole to \";ll' io lls eon

c;crllS \\" hi,'11 :11'1' repoilcil to hill"( ' 1)U I'lwd l i).!llite will1 IIlc,·lmllit;ill 
b(oken; .~lI(·Ci, ,~ rl1 lly . I IN C i~ all l'xl rad: fl'om iI let ter: 

"'Wc hlll"C hu rnctl II little lign it e on Iloth or tile!;e gril le'S with 
l"el',V gaOil tWlllt~, ,IS ('umjlIlI'Nl with hfln~l-/iJ'in g- . Howcl"cr, t hesc 
gl"Ht('~ Ire l'C not instal led lit thi ~ P],lIl t for the p\lJ"ro.~c of hurning 
ligllitt', They nrc .;;tridly '::t~llli-lU\thl"ncite.' ~\nolhcr parngl"l ]>h 
rClld!'. ; <Ill b!lJ"tling liguitc) II gl"(,<lt dcnl (iepemls on tllc IIl'eh. On 
this, if .rOIt .~ o il 'lo it, yon will probnhly hlll'e to 410 P. 01l\C c"pcri
menting' with (l i tl'C I"('nt ('on~(l"Jld il)!ls of nl'clics,' Illthlcr~tHnd that 
Ihis illf'.lallllii on gare II g'1'I'li t amount or trouhle whcn i t was ti rst 
pUl ill . Here i~ an CXlI':I('\ f l'lli ll anothcr lcttel' (rom H Illan who 
harl tlHUjC a !'tlHly of T c,xlI!'. li;!nitl''; : 'We \r i{'u Ollt li:; lli!c on 11 
e1ll1 i n-.~ridc sl ok!'!, llI)1lc r It 200 h, p. B. & W. boiler, but {ounll 
thnl it d id not Il11rn ~l1rl:e.<:~r llll y IH'CilIlSC of the llloi ... tnrc in the 



] 3-J JJulfdill of tile lJ'IIifCI'.<ily {If l'efWJ 

I ud. T he fln~ (lil'll nu l hcr"l"c Hie (·nd of 111( ~ g"mh' \\'ll:"' }"(·'<I(·II(-<1 

;1I1<1. of (~I1Il'~(', t il l' i;;ni iinil 1\"11)' 100 ~I()\\".' '' 

" T](,l'(' i~ <oUt from ( 'nlol"a,l o : ' \\"p I llll"" .~i); n .• ( \\". h"il,·r:"'. 
IOllr of Ihl:1ll ::041 I I. p .. 111"0 ..too h. p. ('qu i p)!I''] wilh l'liuill

~r: ll(' ~ l o l.: " 1"~. H Ul'e 11;1 <\ thl'1I1 i l l op('}"atioll ali'lid llil" ... , .n ·;II·~. (l lir 

u,l ,d (' .\»\'n.-, ' 1'''1" n',,:til '~ "II .:": I"a l<':"' . ;":-"i l l", " Il l-,dlll' 1 ... 11" :11101 I, r il·k~ 

1\"0]'1.:. II; I~ 111"('11 nl,ont *l!10 I"' )' .""ill ', \\"e lo1!1"lI lig llill' idl o;,:, 'l1 lel", 

(' .~ {·(' p l Irlll'lI 1111 ,'1'(' i~ lnh{O l" Ir"lIhl~'. \r (. ill'l' :"'ill'i ll .:':- 1'1"11111 '! I I PCI" 

, '1' 111. to .!,) 11('1" l'l'lll of ('uil1 "I'l'l" ~nod Ililllll-fil' in;.:. I ;UII "l' ndi H~ 

.1'''" nlla ly.~i.~ of t11 (, 1'((:11 I\'( ' bllrll , ;11"01 ~n ll l( ' nlh"I' ill rO l"l lla ii oll.' 
F ntll)will,l! ill"! ' III., illla 1 .I"" i .~ ;l lId 1!l'illlI) l"illi o l1: 

Ki"d II f t:<., ~I , C..,d"" ",i"" cu", - .. _- -.-- r-~",. rC llc-

""I "lil~ '''''It~r 
I'i x<:d ,.,,,1,,," . 
,'.h. .. . . . . ................. ,. 
1I1"i.," "'e . . ... " .. ,' .... .. . . . . ... . 
C n,,,. ilic v nlu.'; Bri lish Ihenu,,[ u"ils , 

.. ... _ _____ .1 .. _ _ 
. .. 1 :n.:!:\ 

'''1 ::~A;; · .. ·:::::':1 ',.\ 7'\ 
__________ l l~,littO 

W"lc< "' I"I'". "ti"" f.",n ""d "I :! I :! <I,''-C. I"" lb ., ""tll ''' [ ,,,,,01 
"'"Ie, cqapo,,,llu,, froUl "ud " I :!I~ d"I/ . 1><'( lb .• <1 . y ~""I. 
EUi~;""cy "r [",ill', ""'[ fum ile .... .. .. . 

!j ,I,," , 
li.',,-,Ibs. 

f,[;.\! [ler ccn l 
Dr:o f. ",udiu" "pl"kc ., 
h ."ft s ue.ti,,,, uvcr IYrc , 
t:"I' :o~i ly " f ['oitc', 
L",,,I d"vd ,,[,~(1. 
O,,<:r . " hllll .. 

U.r,7 iudl<'" <of ",,,Ie , . 
... U. ~ I inc hc. "f ,,":O[C •. 

II ~ ' II. I'. 
.. ,11m II . 1' . 

:!lJ I"" ce"l . 

"''I' ld.~ lI'il.~ r l"<JfIi ilil t' i;!lll-hQII I" h,~ t n m h(,run ~ .~ !."kl'I'I' Ir,'I 'C 1'11\ 

in, ~lflCk i t) llIl't'l"illul"t, (jill I 101 ;'O[) dl';.!.r( 'I '~ 1<". 
00 <.\Hnlh l'I' h' .• t l"lm llrkr f;.(ok l ' r.~ \\"('n~ iU ~\;ll1l'll. H!IIII' I'IW[ Il~ed : 

W:ok. M'''I."ralcd I,,,,,, m,d "I :! 1:!O IIC' 1"''''''1. "a[UI',,1 ,.""t. I~,,,,,d., , ... . '1· 
\\""",, ",·"""rakd ['0'" " ,,, I "I :! I'.! " lwr I"",,, d , d ry """1,1"",,,,1. . ... , 
I·: n,ric",·y "r I~ )ilc. ""<[ f"rn,."", I"" ,"<"" t . 
n,,,n ",udi"" IIlIla!.,·, ind'e' "r "'ak r ... . . ... .. ' ... 1 
U r:ofl "u"" i"" "v,;r Ii",. illchcs vf waler' . . .. 
l::op ,,"; I,· "I j,oiler, ·IIK) h . .... 
J-1 "'"""- r~''''''' ,tcvd"I,,;d, j(J".!. 
( h 'e r rali"I1,:<!l pc ,' """I. '\v," . illl" C I) ](I to I:!, 
SI".-" l e"'l",rill ,,,,''< hd\\"ee ll :>I!O "",I t~JIt. I 

" ' Hllth f,o"l" 11'\'1'(; rlln rtl1' I·ig-hl. hOll r:" ;m,[ HI till' (';1:"'1' Or tht~ 

"'{like I' II'e Irt,: rc nut i<\lIIil i,II' al lht' litll(\ \ri ll l (Ill' ht,~t. lIu,i1u,(I of 

Ii r i Il!!. 
" Her!' <11'(' 1110 i!1li1l.r~t'H or t ilt' li;.! lI itc In' an' !.lImill,!! a! Bl'ell

!tHill, 'J'i'X fl.~: 



N"le.-.'1I1" I~·,is 1\:<). ".! i< "'nr" rdiahle a. we hOld it 'lI:ode I, )" " repul"lok. ""hi"",,<1 
(hcmisl. [ ;nn 'lut so 'Hre "h"ut No. I. 

" I t llil.~ I.Ct'JI illl!,,),,~i[)!e f"I' II~, 011 HI'I'''11Il1 Ill" maki ll ;.! ;j ltl' l"Htillll,; 

iu 0111" pllllll, )jJ ).;('1 1'.\Hdly Oil)" ('\'al:ol"alillll fatl'li", hil t, ill li lt' k~l:s 

fli ll In,;1 .'"I·;!I", lI"e litH I Ifo,;!s I\"hich rail tiS h i ~1 1 n .~ .j p')llHd~ or 

\nIlI'll In ,I pOIIIHl oC li;.!lI i1c 11;; fil'e ol: 0 111 ' ~I\"(' ]";l g(' IK.'i ng" .I..j )I(l IIII,l~ . 

('uII1Jllu·i,,;.! Ii If' l 'hlora .t,l ligll ik I1lld Ihe Jig" i l,' whidl \\"(' Ilrc 

using, il ~l' ( 'I I I~ ,I" if '1'( ' wOlild Iw 1o~,ttl .· 1" 1i.\I,d III 11~1' II ~lllh' l" than 
I llc.I· nre. 

" '1'h(' )I \a llll r,\dllr~' r" oi" thr type or ~Ink{'r \1,;(·,1 wi il l Colorado) 
[ioll;!C dn illl 1.') 11;1\<..' JlI"I"L' IltaJ I .~i.\I.1" ~I"k l' r.~ IllIrIli ng l i;.!lIiIL'. ill 
( '1)lo)";ulo. 

"\I' hnt I llnl"c II'arll\'(111 1 ~ 1I 1 ~1"kt'I"" rO I lignitL" liS w' ~ lind it i n 
Tl'.\Il .~, f 'I)" "''; 1111 ' tn the t"udl!~ i(ln liI;11 !111'Y III'" ~T jll i ll 1],1' 1'1"(\("( '~.~ 

oJ tkl"l'lu[ll l leJII <lwl, wl,ile r 111';11" I"("IT i>i't~' n ()I \\"lInt h;l~ hl'I '11 :w

I·Olll l' J i ,.. ! \~'d fit thi~ 01" til;!! "I:1(c, it 111l~ 1" .'1'11 ilullH , ~ illl ,~ 1""1' 1111' to 
~("'lIn' au(IWltli,· r"~III1~ ,)r il' . .;.! . 

" T II" t·" all ~ \il r ia l'] , , __ NHllll'd "f] II ith l i .~ll ik \\"hi,.[ \ 111 ;1"(' d lit"-i,'nl 

.~f ll /;jng dinicu lt. 

" ,\ " .-,'l (orl h in ;lIIo!I1('I' pl;](·,'. !l INt' i,; thc Hlll i,,\III"' " fhe 1I,0~t 

Y:ll" illl,lc of lhrlll :111 . ] r il It';l\"('!' til ... IlIillC in fa ir, lh·.I' wrnthN, 
it;>. IIIf)i~l ll r(! ('out en I Iri ll III' Im\"N \\"lwl! it 1·1' 1l (· lw~ ~'<)11 : ;1l1.1. if IIle 

IH';I! I,('r i~ .['l!lIjl Or it i~ 1"1Iillill:!, .,'''1I l11I1'c 1t(0I"I' lII oi~ItU"l' . .\nd 
g"()/),l tl lll'l";liinll 01". ndl"' I" , .!!ooll i;.!niliotl fllu] ('01llhll~linll II} the 

~tokl'l", l"e ' lui l" 's ;«11 111' s\; lhilil.I' of Hllli ~llI rc, 

" T lu! ~IHtW ll litH''; 1111\·,~ hN'1l kn(111"11 [0 pl"ollnrr ligll i!c of YfI1·i

:1111 ... ..]u·lId,·nl "('l11l,,,~i li nll. J fil i i'].:: Ihi ., i .~ rn w "I' ;111 IlI im:.-;, ;\1-

Iholl ;.[11 0111- li)!llik l'IIIlS 1"('1".1' ll u iro !"l lily . 

<'The 1'''qUi8il('~ rnr !'lIt:n·.~~f!ll lllecllllni rnl .~ Io!;ill.~ )II'C tl H~ (,1 il11-
illatio n "f tlIl ,."t ,)r Ih,' IIIni~IIl I'C; tile hl",'nkill;:;- 11[1 of j'h,! lu lHpi:- to 
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\lniforJll sizes ~o ns to obtnill , liS fnr H~ possible, the SlIlIle grncl
ill;:!; 80nle 1I1~ ·11It1l; C nl JIleflllS f('1" <lyoiditlJ; 811 1"fflCC coking; 11 111 1 
!"I I(! cow:iruclion of i~ni!jon [l1"('h lIpplicnbl~ to thc pnrtict1iar fuel 
to bc \Iscll . I h!lYc becu in formed th!lt OIlC o[ the 1:"\I"g-e companies 
in l his Stnte is about to [·,11"1".'" "ll ';0I11 l· ~'xtc lI,iYc c.xp~'lilt!(,l\ls \l" ilh 
II li.:.:nil(' sloker. \\'e wi!! :1 11 he gbvl, I nln S111·C, io i;eC" snc~css 

("1"01, 11 thpir e!Torts, ns thc Inel !'.i(natinn ill this StA tC is beeolll ing 
[I ~C ri01I ';; 01lC. 

" I ll conclusion, I wi~11 to t('ll yO\l that rCC"clIti}" lI'e Ilr£! dcvelop
ill)! uhont 15 per ("~nt OYC 1· (';I!HK·i l y wit ll ,I bolle l' whidl formcrly 
llcre!" excee(lell 75 pCl· ccnt of its capllcity. The SOlll"Ce of this 
inrl·l'Mc eon~ i s l.s of til fl'C clen l('nl~: CO. Ueeonler; RockiJlg Gmtes 
:wd AfriclIn muscle. The lotte.1" is a little hard to keep mOI·jug, 
IJIlt is the only ~tOkt· l· II"C 11:1\'(.' 1X'l'1J :lhle to rely Oil." 

\\"i th respect to stukers \Ising lign ite: Wc IU1\"c ueclI "furnished 
with Ibl! resu lt s of II {('.4 madc 011 lignite frOtH the mines of the 
SOlltll\\"e~ t ern F l1e1 Company, Cll h-crt, RouertSOJl eOllllty, at Fort 
Wo]"th, Dee(' mbcr 23, lD.l 2. 'I'hc stl:kcr lI~cd I\'D S the Green Chain 
Gm t(', find the willcr empornl co per pound oC lignite, u nder actual 
c()nllition ,." WIIS 5.02 Jloll nd~, the hOfi>l'- I}() l\"er (lereloped 
,"cell 521, wilh II boiler cfficiency ot 73.4 pC l" c('nt., 

T he dl't lli!~ IIC tlliH tcst arc :u; follOI\":>: 

BOIl • .EH T EST ,\1~ FOH"r WOUTH. 

HOI r.rm. 

DUl"Il tioh of fest, 6 hOlm;. 

P lnut, Swift & C()l1l pn ny. :Ko. !). 

'!'.r(lc, 13. &; W. Wa h, ]" 'rube. 
D ialllet{,f or llhd l, 'l2 inches. 
Ll":'ngth of !'lld l, 10 fcct 4 indies. 
Nlllnl.>el' of tul.>c~, 2~4. 

Di:·lIl1d('J" of tllUrS, 4: inchc~ . 

H cali ng !;u rI;\("I', ·154-1 S(jllllrC h'd. 

'1)·pc, Horizonlnl L 'l 'ypc GlWO, 
n epth, 11 fcet. 
Width, 8 icei. 



The Fllcl~ {i srd m Texas 

Gl';ltc ar(,ll, 88 HI. ft. 
Kind of grllj(l, nl'(I('n Chnin Grate. 
PCl'f'(~ n/;lgc of space, 15. 

Ratio of bCfliil l:;!"o gl"dc f'.urfllce, 51.7:1. 

CO.\L. 

Kind or coal, Uine-run lign ite. 
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TIol!ghl from Sout l \lr('~ t(lrll Fuel Co., general offices at Calvert, 

ROJICr/f:011 (,01m !~·. 

Broken to egg .~ i ze for firing. 
Weight of 1.:0nl 11~ fired, 10;!OO pounds. 
Perccnblge of 1110i)ltlll"e in conI, 30.17. 
Weight o{ Ihy c0.'11 consnmeo, 13,407 pounds. 
Wdght of a;;he.5-, 1-1-41 pounds. 
Weigllt of combustible consnml!d, 1l,966 pounds. 
PNcentagc or. a~h('", to dry coal, 89.3. 
Calorific va.llle of fuel, 11ry, to,CHiV R t. n. 

eo,\), !'Bn Houn. 

Coal conslllnc(l, !letnal conrl itio11~, per hour, 3,200 pounds. 
Dry coni ('OlHUlIlC(1 pl! l" 11011)", 2,235 pOunds. 
COllilmsti lJl e pCI hom, 1,9% pounds. 
Dry coal, pe l" HI. [t. grlltf! ~ nrrnc<', per hour, 25.4 pounds. 
Dry conI, per sq. (t. henting surface, per hOllr, 40 pounds. 

Fixed carhon 
Volatile mailer 
~fo i stl1f(' . .. . .. . .. . 
Ash ...... . 

.\NAI.YSIS 01' COA].. Per C('!l t. 

... .......... .• ......... 24.03 
.. . . ...... . ........ . . 38.32 

. ..... . ........ . . 30.17 
. ....................... . •........ 7.48 

_\S.IIS.';P'; 01' .\;;1-1. 

Moi~ttJr(' ... ........ ... . . .. . . . . . . . • •• . ....... 0.28 
Volati le ~olllb\\;;lilJlc mfltter ........ . .................... 16.01 

\\"'\TER. 

'I'olal \\"(\t~r enlporrttc(l, pounds ...... ...... . . ......... . 06,363 
Equil"fllent wat!?r erop. from n!ln nt 212" F., pOI1!Hll'.. .... 108,408 
Wnter cvnp. per hour, ]lountls ....... . ... , . ........ .. .. 1G,061 



138 

Eqlliralcnl wilier e\'ap. pet- [10111 ' j 1"0111 nll,l at 2.l"? O Ii., 
pounds 

F :ldlll' of cl"llpO!'atinll ........ ..• . .. .. . ............. 

18,068 
1.1 2;) 

Wa l~' r CI"II]) . » 1'1' 'ill. ft. Iw,dillg SUl' rl1(;(', pOl1lld.~ . :1JiJ 
\\'uter I>I"HJ!. fit' " pound ('oHI, ,I( '\alll ronllitioll~, IU>lI llLl;: . :;.0'3 
\\"n l\'!' 1'1"11p. pl·r \,ollJld ('Hal, from ,lno1 ill '!r '~" F .. ]I()ulld~ . :u;~ 

'WIltCI ' {'I'ap. per pound (J)mhll~ti hl\', nctl1;d (~n lldit i0 1J .~ , 

1 ~11 1I!ds ................ ... ..... . .. . 

Qurrlily or SIC:1I)I , ]WI' cent, Ill'.'" 

1"iESS I" lll-:;: . 

8,05 

.... !l:J.3 

S!rnm IH' l'~~lIn~ , pOlllHI;: ... . .. ... . . .• . . • . . .. • ..... . . 1M; 
Dra ft lit. uptake in in (;lt('~ \\';tlcl',..... . . • . .. . .. • ........ 0.77 
DI'(lCt eut<:ri rtg CCO llOIUizel" orer lire .......... •.. . . • . . ..... U.24 

1'1{)II'I,; tl.lTU I:E~, 

Fl:'cd 1I',lkl', 13(;" F, 
ESI'upillg' g<l i;(-'~ from h() ilcl', riO;\ " F, 

Unilt'l" room, 51 ~ f ', 
JltHt:::E 1'011' 1': 1;, 

Ruh~1 1I0I',o('-1:0II"cl" of l)Oil(,,· ... . , ., ., . . , . . . ... . , . , ·rii ·J 
Jlorse-power (len- loped 1"1'0111 lind a t ;?r~ " I'~, (J h, p. ct}l1il". 

:~ Lu ]l01[wI5 wlliel') . . .. , . :.24 
Pere"llblgc ;)1101"(, l',l~ed II, p ... . . ... ' .15A 

l>:CO.\lO,\lJe' I<E."l'I.TS, 

Wrl1cl" (;\";1(1. l!t'l' pOllln1 (',m1. ildnal ,·nl1l1itiolli!. IHlllllds, . ••• .. . ;.O?· 
Eq ll; I·. ('I"np. (rom :till! ,I I' '? '1'?" Pt'l" p(}IIll,1 ('D:d , P(}ll1\,I~ . .. . .. ·:l,(H 
E(ru il" . Cl"np, fl'o lll au tl ai' .tJ. ,!Q pel' pOllnd ,11'.1' ('0,11. POtlllll" .. ROH 

I.<:qll ir . e\'np, frol1l nu d ut. t l '!" pCI' I'o\\l)d l"O lllh., pounds . . . . . !J,(/G 

H· Ff (' II~SI;)'. 

"RJ1ic'iCllcy or boil(' 1" (1 1l~ at nh~o!'hcd h,l" huil er 1}(' 1' pI)llwl or l'0111-
1>l1"lile, tl il"iil t' ll U.\· Iwa! I"nlllli 1 pllUlHl (:01111,.) . Iler 1'('11 1 .... 7-1.S' 

EJtic:i( 'Ilf:.\· of I)oil('[" (heat ahsol'bed hy hoiler IlI'l' pOl1nd d ry 
(:lIal lil'ed, diri:l'd hy tile lll~ :lt ntlup. (lr 1 pound tit'.1" (;(lnl), 

jll'I' (~ 'lIt , .. .. . .. . ,.,.,"', . . . 7:3 .4 





.\ lill".~'" IOllllU,!!!' "I' li,~lI it l' i,~ 1l( 'I\' li n 'il lIy h,llld Hud II'llih' nli· 

ItH'li:I,,1 1111(lllt'"l ioIlHl,ly ;.:-i\'(·~ ;:rI'!)11 ~;lli~r;ll t j"11 II'lh' l1 l)rOI~'r Ull'e js 

1,,', I"I\'(,d Oil II, ,\'1'1 rIJr lar,!!" 1'~1";l h li ,~rll\l!'tlt.~, lit,: IISC "I' ti ll :ll1to
I:in[i" "lok,,1' ,,\,,'111" 11\ Ill' 1 H' ( "''',~il\'y, ' 1'11(' 1'1 ' :11',' IHI i H ~lIp('l'flh1e nl,

,~l:'de, 1-" he 01'( ' 1'(,0111(', 'l'he IWlill p"illl" i" ('olll' i ll"I' al'e IhM in 
li,::' lI il,· In' !I,lli' it [11,,1 (J1l11. part" lI'ill1 i[" rnlal il,: (;ol ll l,ll"liI,j" lIli1t-

1",' 11101'1' (1II il,I\ly 111,111 onlill;l r,1' 1,illlllliI1l1(1" 1'(1111 do('_~, nlld UtHt ill!' 

li~ I ''! I'Hllulll i ,~ 11,,1 nf II ('o~jll ,!!' Wdll l'l', 'I'hi" 111(':111" lil; (( H lar;!I' 

'l il;wlil,r (I f :lil' ItIU"j- Ill' ~lfJlp li l'd lI'ililill fI ~ 1 H)rI lillir il rh'l' Jil(' furl 
Lt','!ith III I,al'l \Iitll ib I'ol.t/ il e l'OIlIIIlI-tiloll' ttlHIII'I', :!JIII ,'1I1'Jl1il~1 
ill Ill" n"]lIi.~ilc 11111111." 'fIll: ,~lIIol;" 11l11.~ 1 Il\' pn:I'('Jl II:<I fruill I'OI'IIl
i l l:!, r,,1' II I. dini"lIti \0) halldl" it a 1'1 ('I' H i.~ 11Il(',' r"n lll" 1. '1'1 1" li:'oicI1 
(';1,.]'''11 will lilk" "a)'" "I' jj,dl', I ( 1'1'1'1"'11 1('.\ 1'1'0111 rllllill,g 11Imll,!,(11 
1]1(' i lll-,'r _'lil'"" or 1111' grn tt ' ,: il i., 11)(' I'olitlil., 1"!llIiIlI"II I,1 ... maUl:!' 
t lta t II;)'; I" 1,, ~ (';ll'l'd 1'01', 

I . dOl'" lint UI'I'. ':l I' Ihl1l tltrl'\' :11,(' !--;TC;)("I' \'ill'ial ill ll~ ill Iltl' ,',)111-
l'!I" i li" JI "I' tigll i ll',. Ihall ill (·":ll~ wilh Irhklt t ltey ,1)'( \ 10 ""III1'cl,·, 
~. , ill'll ,I ,,1 .,];,'1' i ll~inl];t1ioll " lh'('I'.~,- rlll wir ll Olll! l i;,(lIil(, ~h()III,1 1)(' 

r·" I' :'Jult, " I' 1 '"l'1lill~ ;IllY 01111'1' ligllik, IIlld,,1' l'ntHjl:ll'ahl\ ' I"'II,l ili" Il,=, 
' 1';11' 1'1'I'I'Hl'!tli"lI III' tlglllj", ""('01'01111;':: 10 "j;w, IliI~ il ,lin'l'l IW:ll' i ll;':: 
11)1 I hl' (L~( ' "r :l1I1""I:lli(' slokt,I',~ , I tl t lli" ('1I1I1 11'dioll In' '1"(111' i\ 

1.'111'1' 1'I " ",i\'(''] rl'"tH lit,' ( '''II~III I I1'I'~ 'l .i,::lIil, ' ( 'OtHIHIIl,I', ' I );III;I~ , II-it'll 
I'I ·r''I'l"iIl -I' I" tl ,,· pr<ll'iit-e :11 tlt"il' tlli1I"~ ,Ii Hoyi. \rHO,] ",1111111'. 
"'1'1" , "II'illlill,!! "I' li;'::lIil,' ~1;1,'k. 01' ii" ~"PIlI"llil) lI illl" 11111 HII,I 
,1""1 , 1\;1." 1i1'~1 ,,"g)!I',~ll'd I,,' II", I '1';1..\ il'l ' 111' Ih,· F I',I','I' 1:l'i.·1\ 
t 'OIl'l"'IIY , \lr I b ll:I~, Hl il" I'llI tl l ,tt t : llI:,.:'t'I', n'llll ~ 1'(Jllllly, of lIIi>:
ill,~, ' '·"I'I<1ill ;titH'11I11 "r II;!IIIII' IIII~ I \\'il'h III(' 1';)11' 11111 1"1'1,,1 1',", Illak:
ill::' fil'C' til". 'I'h"il' I"'nl'li,'" 11'11" I" 1"ll 1111' ,~lnllllal',1 ,l:!d;- all 
md,'I'lnl Ihn111,!:'11 :1 ::-i ll,.]: I);tl' ~"I'I'I'II~-thl'llIl;!h;) Willi:III1,. ,rll~lll'I', 

~l' t ("I' :-III,.jI, '1' 111 I'",~-iloilily "I' IIlH];ill;:':l "" p:II':t1ioll .. I' 1I);III" 'i,oI 

" I' 1 1 1i,~ " i~" ilt 1111' 'ni!II'" 1,,01 j" I'XI" 'I'iIl7"1I1" ill 1111' !lli nl'." " I' 11", 
( ' '' ' ' ~II I II1'I'~ t.i;'::lIill' ( '0111)1.111,1' . . ll uri, \\'(lurl l'olllll,l', '1" ',\;1-, ill till' 
" II III II 11'1' "r I~Jl'~, IIl1d,'I' 1111' ,';)1',' "I' ~ I I' , ,\, .\1. l'l ll, lgl"" ,,~,i ,~lallt 

JiI'III,I,::I'I' , .11101 ~ I (' , 1) ('111'\ ~I, · \, I' :,illip~ , lIIilli!!!! ('II!!itl" " I', 
' I 'j,! , ~ r i :,:II);11 "' 1"11' 11 11'111 I'I'IlIid",1 I','t' ,I I\\' <I- !'.i~, .. ~"pnl'nli" I I, ,~,!Ta,ll'd 

iI- "1111111'" :111,1 " ,-l ild,," I III' 1111111' ''''i llg ;)11 fl l:\I"I';',1 <11"1' a :I-i lldl 
1",:, ,""" , '11 I'! 1"'1'1 IOllg mid :, r. '( ,1 wid" ,., ·r :It all :l1I:,!ll' "I' ahout :i.-, 
,h',::')', 1" ' , :t1l,1 Ill" ~Iil,.]' \Il'in~ :111 1II,lh'!'i:11 illl'<llIglt llii~ "\'1" '1'11 , 
T IH"" t lnl ,:!I"ld ('~ " r ('I)nl ;1('( ' ,11' lil ,'n '.I I,." ,~I>:tl'iiy tn gondola 1'1'" jg-ht 
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" 'l1'~ OIl 11m pn l';llll't l nll'h und er the tipple, wlddl 15 ror ~l nJlt' 

h(JiA illg. '!'Ju' HlrHllI1l1 o( ~hld, in mille-rll ll eo!"! t nUI!!(1 honl 1F: toJ 
,?1jIN' N.! ll t r(jr tile 1M! year, Allcratinw:. ill Ih(~ cx i<tillg ill~ln1t;I
Ihl! werc, of Im::c~~i t y, ' -CI"} iilllitNl llnd i t \\ ' ;l ~ urcided 10 prorid(' 
a IJin ro r fllc allst· ill~h·;\,l (I f lnallil!g it dir('(·t into) Ihe ('n('<. 

1'l'Cli lllilllll"Y expe rimen t'< on :.1 ~l!HIIl ~" ;II(' ~1tOll"l"] t!mt '11'! ' I',, '.i 
lll,ltel), '!;; pCI' 1'l'lI t or the slflek Irn.' o( saita hic :;ize nlll] ""11111 
be obtailu'll tlll'ollgh 11 prnperly ~ I,)tt ('(l S('l'('l'n . T ili,; p .~pe ri lJ((·III;!i 

.~C l'CC Il W;IS or orli in :l('Y cO l'I'lJgal l:d i l(Jn , slippoz-ie,l lwo inches aho re 
the noor' (I f the ~lad: pilll, am] exh!nd illg:- two ill r-lll ' ~ j ,(',Hm,] the 
101l'N cd~'C, :\eI'O~S whidl II"n;; fHtJ:ll a nozzle conn ceted 10 till! ;:;uti ion 
I'm] or H gi ll (nil . These expN il!lcnts were so ".uccc,"~ Cl! l liI,l t a 
linger ill ~ ta llHtiOll \\"flS plnnllcll, initial upel':.Itioll or II"h il'h 11llS 
~I! (I \\" II II ";II ;sractof)' t'x iTn d iul! . 

'L'I,,: Hl"rCCll at prt'scnt uscll fOI" lIH1kiug: tile ~1'lm rilLjoll inlo " lI llt " 
lind ''tl u.'t'' is of No . .11. ;4"allge g-ah,mizcd sllect slt'Cl, ill ,r)l id l 
ila\ (' 1.1"'('1\ uII ~lob · ~- il,d ! wid e lir .\ illl:llI:~ lung, T he S(:fCC Ii 
i.~ ] ': r('l,t loug- H1ul Ii fr!!t, V in('hc~ lI' idl', with ft pilch (I[ 3;, d('g- rt>(;~ . 

T ill: ~lo!.~ nrl' fllT.lIIgCtl in pm·HIl( ·1 stng)!(;l"('d l'nll" ~ 1,1 illches nparL 
wit ;1 ~ i llcl l'!~ or lI1('tH l l)ctlrcCIl slots ill the ,HI IIlC 1"011", 'f lius thel'(' 
art' :? I sInh ill a rml' nn,l 50 t"(}\r~, a (0(1\1 or 1,?O() ~lot!\ with Jlll 
an'l} of 1 ."'rll ;1l'(, i11 C'1I cne-h, l1la!dn~ l he arCH or op(' lli(J .t!~ ahout Vi 
I'(,f CUlt or 1111' t'Jtal n l"Cfl, 

G;dnlllizl'(lll n~ll! ir01l 5 of 1~ ilH:h nrC' r il'ctc,\ along c;\('h side of 
VIC :::cr(!Cn alld IIlwu)!h UI('se nng:lc irom; !\n~ d l" illel] ~ i x equall y 
spfl(:cd;- illd\ hole~, rO lTe,,')(JlHling lo similar Jloks drillc(l in the 
silk;; of tllC stuck pnn :l~ inehes aho\"Q the floor. T hrough tllcse 
hoie; nlld f!u~iI wilh the 101l'QI' stldacc of the screcn fire pnsscd 
':/-illdl .,d nd bol t);., H.'(' Il t'('(l h.l· j,llllh nllts ilt {Inch ellll. (r ile lowel 
c/lgc: or th i.'< SI']"CI!I\ ('xlelHls ~ ilwllC" heyond llH' lower eug-e 01 
th(, sl;"l/'k pnn proper, Ihn" nlTonling- lImpl !'! elp.flr nllec Ior' llw hlq:WT 
p! : J!j ell'~ that slide on the screen withou t jntcrIcl"illg lI"i lh tile finer 
Il lfolcrial that pa~scs throtlgh the slots and sljtlc5 Oil t he pan. 
E ~ tcJl(lilig acro~s tl lis luwer cdge of lIle slack pUll proper i.~ a Ilozzi.~ 
~(} clcsi/.: Ilcd liS to gi\"(~ il IIniform sHction aefO~S it s enUre wj,lth 
[w.l Ihi~ /lOh;';!C is l'ollllecicll wiLlI Jill l.l-ind\ ~hel ' t iron pipe ruu
nin!! 10 lIl(' sucij()(j "ide of 11 -~.,-jllr:h A. B. C. high specil ftl ll. T he 
disi;I11CI: rroll! the Illouth of the lIoz;.;ie to thQ filII inlet is 17 lcd, 
II" ill I n rise or !~ illche~, '.1'111"' [,Ill is hdt-il r ircll rl'O Ul lL 30 hone-



The File/II lisr.d ill l'CJYIS JH 

PC)\,"'l' J .n l l ~ i ng- l'ug inr, Idlh n llInXiJllllJll '''l1r('<1 or 1,SI)O 1" . p. m ., 

hul ti ll' Il('('e~nry ~rl·t ·,l 1";11"r\y rxc(!rri" 1 .. )00 l" . p. In . 'f ill! di ~ta llcc 

f)"(l1\l th~ FHll olltll"t to ti le hin i!i 'JB fCC I, with a l"i3C 11[ '"/ JCf!t , anll 
till' oIcliH' I'y pipt~ has II ,liamel!'!" or J ] jll(:I II'S, T he hin ill (;011-

Sll"~l(·t e(l Ii) di . ..:chlll"ge into glllHlol1l c-nJ"s tl ll'ougll fOLlt apoll/';; nud ha<; 
II NI ]llJ.city or 50 ton;: or dust. 

T he follo\\"illg I\llnlys('~ , lllndr. in (he lflhmillm.\· of (he Hmcnu of 

r~collomic Grolop;y, l"nin:l':,ity or 1 \' r.Xfl.~, ,.hOI\" /h<! (~(Jt llpo~iti 011 (,r 
Hie Ynrinl!."' .~ iz( '.~ , ill(' ~rt11lp l ('F. \);l\ jll .!! 11(':"'11 Ink" 11 ~jl\lll\lnnc011~h' 

at 011'('(' (i i/Terrllt p(ljll t~ . T h<! 111111 1' ;11l(\1I1lt. \I"l~ r() lab!Jl from r[lil · 

I"on,' (;;Irs Ilt·ing lon,l!;'] III fi lf'ir n.'sllO.,t·iil"l) sllllk~ ;ll ill III!' du"l Irll;; 

colll·dell ;Il the m01i1i1 of the Jloai!', 'rhe ;:.u lIplt) wold,e,1 ;' ,11",1" 
rl115j" Ir.'lf': tnk(,ll rrolll the I,in ,\1111 I"t :PI"P""lIh Hlll\(·t"ia l ;)1"10.) 1' i l~ 

p ;) ~ .'ng;r lllmll.!,'JI Ihe rnll :lIl tJ 1'.\J,O-IIl"(' til ! iLt, ;lir ril l" ~1'\""I";ll 11<>111".-. 

Al/ fI/Y·'I'S of !.igllilt-., [rom (,"lIi .~IWt(;I'.s /J i!l'lit~ CQ ., // o!Jt. 1\'01/(1 

COl/lily, 'l "';m$, 

S"LI.""r . .. ... .... ... •... ... ... 
llriLish Iltero" ,,1 ""ils pcr pou ntl. 
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CHAPTER IX. 
'1'1 11': 111:11) 111':'1"1'1\1: ()}' 'I'I': \ , \~ 1,lns !'!'!': , 

I:"I"'!! "r I' I'"r,'~~"r r: .. r. nnl ... ",·I" 1 'lIi\ " 'I'~i \ 1" .. I' \'''1'1'' P"k" ' ;I , 
(:1'111,,1 F(! r "'~ . 

\\"" ,Ill 110\ pr"jI"~(' (0 1'lIk ,' " 11"11 IlIi." ,.,l bjl't·1 iu 'h'I,' i l, r.",1' it: 
11'.,111,1 1"'ljl1il'(':l houk If! iI "~,'Ir. _\ 11 11 m! i~ 1 \l"·"~_~III'.\·:t! I lI i .~ l i ll((: 

i' (0 ,::il"l' U,e l"I'ol(ll ~ \\"I,id , 11,,1"1' \'( '('U I"IT"II(ly (I\'(lIi l ll '(\ rl'olll Iii •• 

iH·i ll lldlill;.!' "r tYl'i"nl ~;' "11""~ or ' r('S;l~ l i;':'lIi!l' ill II II' I'lill i ll;;-
1':':)I" l'illl<' III:l1 """I ,-.-hllj"l1 or Iii,· 1 'lIi\"\,I'~i!y or \''' '1\, Tlak,,1;1. I\"f\ 
.,Ilnll lI"t d i ~"(I~i' jll'~ l,r i'lI1<'1(;"g "f 1'<111" li,~lIill' , fll(' 11"., ;11'(' "f il ,l'\ 
Ol'i ll ioll IltaL I h;" Il rrl'I' "~ f'· lr. ir all,l, ('1)111 IIICI'I·j,1 I :IIh,,"lgr~ n','l" 

o!'I)iu"I'\" Jigu ill'. 
J .i ,~ lI il' · "l"il)III'IIl·." ~1t()1I1, 1 1,1' ,11;1.1,: IIr t"Hrl'Oll iZl',1 111 :1 \ l'I'i<1 I or 

1I',II"linl il1af } I 'l.~ ',,1,1 IIln~1 "I' Ih,' I""!:dil ,, !:o l )tl " ,-~lil,I" II la(I .. ,' .. ,,-
11\1)\"(,01, II'ltt ·tl,t' r ill ,·1 0,·,·01 1"I ·I"ri~ 'II' ill IW"-l1il'\' ''' ' 1'1',"" " '1" ,1" "" '11._. 

Ir,· nl"" '1\\" 11"\' o r 111(' " .\) ~ ·I' i lll( " !.' 111<11 I'HI,: 1" '1'11 11 11" 1,, 011 tit.· 
1': ' il l""l lill~ "I' 1'1111' l i;":'lI il'" I,"t 11", ' ,I" 11,,1 ,·III1.- j.I,,!" III(' 1" ''': '111" "i ,. 
[,: illl ', 1 ,,_ III' ~lIl1i, · i'·ld itll l'"ri'III1'" [0 lI"illT:lIl l rurtlw!" ,li~, ' II~~i" :J 

HI- IIli~ lillll' . 1-' 11 1'1 111'1"\11"1"1 ', il i,,, Ih ,1 "''l'{'.'~n l".' (0 d i~"I1~~ llt,· "I' i_ 

' 1" ,'lIill,:: h[ ol h,'I' l i )!lI il, '~, r"l" II" , ' \1'<1 1'1 of O'e In"llt- r l i('~ ill IIle 

1"(' :': \111" ll,·1 1I :1 11y n! ,tailll'( ] fl'''l lt 'l'I'.\,,~ l i;.!llil " .". 
'[ ,I''l' IIl)! lh" ~1I11J1""r or I!fl'!, 11",' ~"lI i If> 1 111~ H illillJ,!" Sllh-,~ l aii(>H 

"I' ti l(' 1 'l1in'l"~i t y or [{ltrl l l Ila !;t"lI:! , 11 11'1.'" ."('I,a I'III,' "llil' lI l" ld "~ "f 
1,IU )O 1'1)11 11, 1,; \,111·11 o[ t ill' r" llol\" ill .:..( li ;':lIih '~, ,·IIIII,·ihll((,,1 I,\" Ihe 

'""'tll,rll1 ; "~ ( '0 \1 1'1.'1'11,·,[: 

H"nl' (:ra~:; ( 'nill ( 'I1I11I>1 l11 .\·, ,J"\I"I'I(, 1.(",," (·""lll.'" , 
{ 'O I'''IIII1N'' l.i)!lIilt, j 'OIlI]",lI Y, Ht"lyL \root! (·Ullll t.1". 
l-ioll·l "l1 { ',!tllll." { ',u,1 alld )1'lllltl";(I·III,·ill;':- ("(ftllpll l1.l' , r-: \':III ~I' ilh', 

Lrlll! ""11111.1". 

\\" , "I.." .,l1i "I'I',l tlll l ~' ''''!"I'I·I" or ' l' l:sn:.: ;]~ I' \I:I\llIlil (pdl'U\CIIIll 

11 " illll('), i' l)lli"r ilJ lill'(ll ,.'" T Ill' T(,~;I:': {'tllIljlilH.I", ,110 11"("11, tu bt: 11,:('11 

n:.: a lti \ll I" l' ror Ihe hl'iI11l"l1 c~ . 
'j 'hl.' COIIJIIO~ili,," nr I I", I hn ',' lii!lIi l l-'; ~li i J!Pl:d II'M (ld'cl"wjJl('(1 

::1 1111' :-:t"hool o r: 3liJw,~ oj' tilt" l:lIi\"(~ I'~i ty "r Nodl, l)a l;"[ >1. :I~ 

f ul lQws; 
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11,1-12 

\\'hil\! Ihl',;C H.;d~ In'\,(' ill lnHlsit fl'()111 'I.'1')i;I" tn ,'\nrt h J)llkola, 
111('.\' 11',,1 n lar;:!c pad of ill!;ir "ri_~ i ll;)1 IlllJj~tllrc, 

'I' ll., hri'plI'lIill,!! 1 .. ,01" I\'er« 111)114'1' Ihe iUHlI(.'tlillte !; UPl' l'I'i !'io ll of 

l'!'nf( "~""I' 1:; . .T . Hahl'('l·k, Dean ()( I II(' ('oli l';.!;" or )Iinitlg E ngineer
ing', \Inin·r._ily or NodI! 1),11\01:1, \\'ho.~c t!)i(:d lt!nl 1\'ork on I'he 
)111)'111 lJitkoln 1i.!.(ldtcf' 1\\'(',l~ 110 ,·ot ll lll('rl!btioll hC'J'i.!. 

1n ahri,\;.dn,!! Ili .~ Ihul'Ollgl1 1'('POrt 1\'(' lillY(' Olllitt l' ll 110 c'i~('nt ial 

fa('i!, t'I'l l1' illg' Oil t lli,; i))\·c"Ii;!ntiotl . 

TIcpOr! of PI'ore~~ul' 1<:. ,J . BaiJC-fHk 
li t> !'a.r~, under rlnlCi of .Jltl.\· !I, 101 J : 
"'r llc tests gin'u ill I hi~ repot'\ 11'('1'\' (:11rJ'icd on hot], at the Sehool 
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of :Mines and the Mining Experimental Sub-station of the Univer
siir of North Dnkotn. '1'he analy~es and te~t" o[ the raw coal, the 
te;b of ihe eoul for the yield and quality or gas and carbonized 
residue, and the analyses or gas, resiljnc and hriqudtcs were all 
m~Hle at the cXl>erimeulul laborator ies or the School of ~1 illcs at 
the University. 

The l:al'bonizalion of the residue fol' t1:c: ]H'''lluclion <)f :1I' i'III\'lIe;; 
Hnd the manufllr:{u rc of the brjqn('!tI{'~ from Ihe \'arioll!' sumrile~ 

or coul an d thc I'al'i()n~ ~illd i llg IlIixhlre~, \\"IlS cnrricu on at the 
U illillg Experimental Snh-sta(inl\ Ilullet lily ;:,uP('I'\'i~ i l)l1, 

All of these tests were I'ery iholOUghl.r nnd (:aref\lJl~' Illallc with 
the purpose of nppronchi ug, as nearly a.; possii1le, conditions wIdell 
could be secured in a eomlllerctnJ plant. 'I'h!'! 1110st serioll;; iliniculty 
in these tests was the lack of sulli.-iellt IjlHllltity o( the difrerent 
kil\{h, of coal. }'or tid" reaSOIl, the ga~ t('~t~ 1\"('l'e all ltlmle ill our 
smaller plunt at t.be School of Mille:;, bUL th i;; haa pro\"cil very 
satj.~Iactoi'y. 

The smull expl.'rimenial gns plant ill which thi.~ (·olll \\"1\S te!:ilcd 
for gil:; is vcry eompletc anu of suHicicnl size to gil·c ncc11ratc allil 
rel iable results Ilnd it approximates very closely t ill' lIldhoo" which 
might be actuall)' useu in the manufacture or ga" fl'om lign ite on a 
cOIllJJierdal scale. 

'rile returt is so urt"anged thllt pyrometer reading~ C!l 1l l){) taken 
eOIl';tllDily tl\\\'ing the ca riJOllization, thus showing thc yicld ,11 
vllIJi ng temperaturcs. The retort i!; COllllceted by 1\ ri.-cl· 1:0 the 
hydrnll1ic m,lin. 'l'iJi:; hyilJ';llllie mnill is then ('c)l1ilC-C'll' lJ with a 
st'C(;JlilHry in!' exhndm' of Ilper.ia l 41e.-i,!!n. l?mlll Ihe l':\l'1",I('\Ol' tl1t~ 

gll,; pll~ses to tIle eondellser which \"Clllnre.~ \\'lIter, lill." I"pnwining 
bl\' ;"llld ol:her solid ~ or liqllilk Bt'.\'Om] this is the .000l"Ilhllcl' ]JI'O

" j(II'11 with ;;]11'<1.\"(\1", (·olie 1I" l."", cle, t"I"I)lO the scrlllllw1", the gas 
p!lS~C~ to the p\l1'ifier, hal· ing l'Olliparlnl(\lI t ~ (Ill' t'il1ll'r lillie or oxide 
of iron. :\n exit pille leads frolll ille plll'iJicl' tt) the J;'lg hallIe!' 
wllidl i3 very carefully ennstrllde.j a1l41 c·:,li :'J'"i<:d, an,1 i,; jll'ol'idetl 
wif :1 lin a('curately gmduatt'd scale reauing thc /.(,:s ('OllteHt.~ nt filly 

heiglit to the one-hundreclth of n cubic foot. 
'rile holder is so constructed lhal the gas c!ln he ,)Ulai nCll lIJl(l(~r 

nny pre.~snrc desired, HIlII w COlllJlemated Il~ Lo give n lJ1lirol'm 
pJ'(,~l:'lIre with nn)' quantity of ga::. It is a lso pTol"i ,lt'J "'jib ther
mometers l pres.;:ure ga\lgl'~, elc;. From th is holder the gas is pipetl 
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dir(:e:il,\" tH the 10s tc"ting lahoratory, where the chemical nna\yscs 
,1l~ll I he c', llorilic te~h rH'!, made, T he gas IleteJ"minflti Ol\~ I\"(~re nl! 
("('11 ,'('('t('I) In lItH'nm) tl'lllperatHI'~ and 11l1l"Qllletl"ic pressure_ 

:-;1:1I1I]lIrd IT, Ii, r. g-M; k~ling :l ppn l":lll1~ ;u)t1 g'OI'crnmC'nt l\lC'thods 
lI nl] :1 (':m,rnlly ~tnlld;]n1izl'll S:lJ".~I~llt g:1~ (,alorimelcr wcm lISelJ. 
'I'/l(' .i!;l;': nl1l1 ('ok(' dl!r(,l"lllill(l li (lIl~ II"('I'C mlll1e ill llii!; cxpl'rillwntal 
plant, (/\ more rnllljJlct(~ tk~e\'iption or thi" plnnt mao\" hc fonnd 
on pr.ge :10, bulletiH ('HUlled "Imcstigations of Lig-nite Coal Heln
tive til the Pro<l ndion of nns al1,1 Bl'irplC'ts," h," .K .T, TInhcock, 
lTlli\"('l"~it.r or Nor'tlr nnkoln, ]f)I1, ) 

T ill) ('UdIQllil.uliOlll ,)r Ole Jig-nile {or hrif]1wh c:> W;],~ ('II1Til~d on nt 
the ~ l iJJin;.:- EXl'cl"il llenhll Rllb-~I!lt i (", 11ml ill 0111" slundan] rull ~ir.c 

g"H 1'1'1 (11"t , 'fhc cxperillll'l1jnl gll.ii pln"t 1l t tile !\lining SII IHin!ion 
('(m$i~t~ of :l hench or orl\' ldort, Jlyt'lrnnJ ie Ill<lin, eOnclellJ;C1", ~'x-

11;111.01('1', tiro "erlll1IH?I'~" pm'ili l 'I', meter, 11 11 of thp. fnll ~ize w,ed in 
(-1;J;,IIlC'J"(,ifll ]ll:ll1j'~, :mtl 01lC' g M! Ilol llc r, together with IJL'cswre 
g:lllg(',", pyrOlllcj e l'~, il'1I11WI':llll]"(' rc('o]"Olin,~ a l) ]ln.l"i\tn~, ct", 

TII{ g-a,_ l~ 'll clt f:Qlll11ins ,I l<tfln,\anl IOCt011 n i'eet lOll)!, en]mblc 
of (;:,\"iJf111izill ,~ ahout ·[on pnl\lHl~ of coni in fOllr h()lIr~, T his pLlIIt 

i~ cmlll'ld l\ nnd cl)lIl:dl1~ ~l11nlhlrll full ~h(' :qll'll)'ni"m; of ti l(' lnk .. t 
i,l'pl'. '1'llc b '11ljll'l":lbll'I' nPP;I1',1111;; i.~ \"~I'y complete 1111(1 ('onl"t'l1i,,'I1Uy 
AI'I ';!!l;":"'] ~,. , that' til,· ieJl1pt>l'a/ll re or I'hl' rcl"ol't ean he j,akl!B at ally 
tiim: I,,\" 1!lt.'i11l;:; of :1 llig:11 h!IlI[1cl':lilll'l' p,lTonll'tcr HllIl i he i't'!lll'l'ra
illl'(, nnd JlI·t' ,~S1ll"C of Ihe ;!'<l~ C:1Jl he blkclI ill lin,\" pad of tit,· plllnt 
lJY Illc:m. or a ecnlral tempel' lltnrc reeor(ling rle\'il'c un'] fl CClIll'lll 
di t1"1"'rC'lllinl pl't'~,~llre gallgc, 

T Il l ' 'l'(' ,\i1~ lignite (";l rl l. )l dZt'd in tl ds [llnlll Ir:I S 1I~(,(] fill" till' [lro
(]udi,," or III' i (:n(>j' k~, ~(l ,1(' i('rl lliu;i/i(," of ~;ll' Ira~ llIi1!lc in t hl.' 
(':lI'I ;rllli~,:lIi"ll i ll 111(' LIl',~'2 1,[;l1,t n~ 1111'1'" \\"n~ /lo!' sHffit' il"ld qllillltij\' 
or ihe cou l, FH I'U" '1"I1I0I"e, t he l;nul \\":l~ not l;ollll'ldd,\' I'a rl,ollir.," !, 
:u it 11":1 ,4 1'l101lg"1t1' that with tlti~ par/i(,tll:lr li;;llit,,, ;tIld \1 1101<'1" ,rOllr 
djllluti" ('ollt]ij jom, it lI"olll~l lint be ncce~~'Il'y hI" (k~il"ahl c In lit.
h:!!:!,!. hI ,hi\'" (It]" "II or HII! \ fll,d ill' lIIillicr, ~() ;1." [n pro{l\we a 
hd'[lil'j[,l II"llidl ;")lIld 11<' 11,"1'.1 as :1 ~q\I ,'li\\itc [{,,' :mil ll';wik (,0:1 !. 

1-"" 1" [ !Ii, l" , '''~''" I II\" T{'\ll" l i;!llil(> lI.~il ill llIakillg lll"i(I'H'\(I'~ 'Hl~ 
OJ~h' l'; Il"ii,t\I,1" C';ll"h(01tize,' nnil in cn(;h (';)!'e n dilfercnt prnporii"l1 ni 
g:)~ \\H~ ('xj r:1I"11',1. l(,:I\'ill.!! (':1('11 rc:,illll(' Cll l'il'pl l" llilfl'l"l'llj ill it~ pro
pl>1"170n of li",'(l ('m'hon nnd l"ol:1til(' m:lti'er. 'J 'hill mctiln(1 \1'.1" pllr
~IH',1 pllI"pnS"],1" I)(,f'an:"(' of ill(' ~1lI1l1l fJl1illltily or ('onl !lI",l i lllhlc nnd 



til l' lal;,!(' 111II1Il"'I' or t('.~b <I(>,.il'\"'l. It Ira.' ill!>lI;.!llI ill;11 I.y IId"I"iltg 

Illi_~ 11 )('11« '11. 'I 1;11'.:!t, IImolll1l or ,tun "I'ul!! I", ~""III'I'd Iri(ll II,\, lilll
it( ',1 ~lIi",ly or I'OHI , \1(1 '1Ilnly~ .. ~ ar .. )! i l 'I' 1I "r llu' 1' .. ~j,III('~ 11 ,·.,,1 in 

1111' l 'I' i'IIIt'l I ('~ , 'I'1l(, 1'"lal i l',' a ll l< lI ilti "r ('nri'(llliw/i"l1 awl ~'IIII(' 

i.I,'a o ( lit ., dl,lra1'i1 I' o f I ll<' ),(,.idw' ill ".1(,11 1';1'(' t"11i "1' nlli nill" IIII,\' 

rl'i'lTriu;,! 1'1 lb' ,·I1"lIIi,,:,1 illlnly,,·- "r ti ll' IIl' i 'IIII'I(,· __ , 

I r ""ltll,idt' 1':'ri ,fttli;-;ni iOtl i~ oI l ,: il·<"1. I itt' 1'''IIII .. ".iliOIl ,,1' 11)(' 

1'<'." ld ll<' (';111 I'l ' ,"t'(' 11 1)1' l'I'(I'rrill,'! i(l IllI' ,:.!H~ all d n',"illlll' I I'~t~, 

Hri'llwtll'>' llIil'!(' r rolll l' .. ~ir1I I1 ' I'rultl II'lli(·h IIII' ;,:a,. l1a,< 11t" 1I III'arl,l' 

:1 11 ('x l ":rd(·r1, lI'ill. of (·Ollt',-I ' . han' 11 ~l) tll ('lrll:\t hi;.rJII'I' h( "ll nrllw 

illid will ;..:il'(~ a (ir'lI>t'l' <Iud ,"(lIIII'I\'llaL .-;11'01l),!(·(' '11l ,1 I,dlt't' prodlll'i, 

n ur il \r' t ~ 111"1':!hl Ihil l ill 1"0I1t} I ':I~". i ll !It(' '1'1:\11,. ti i.-Iri!'! il 
\I'ollid Illli 1>(, d('~i r;t hk 10 t'xtr:wt nil u f t ill' ;.rll~ . 

. Uk!' tin' l i)!llill ' \I'll" <';lrl,ol1iz .. ,1. it I\'a,. rClllo\'I,d rmlll illl' 1'('1111'1 

,llIIt '1111'1)('h(:d II." '~I' I'I! ... ill)! I\'ilit \I'M, '!" I i Wn.' tl WII " " un·.r,·d 10 I'he 

;:rilldill;! ["'11111 \rh~'r(l it l"l;;>'('d i l!roll,:.!11 1111' puln'rhr-[' Irl li,,1r ['(,

,111,,\ ,01 it I .. n ~i;-;t' l'l1l1l!i ll l! fr"ll! \\II~j 1(1 Ii lit' ~1 1O) t. It w::,~ tilt, ill-

1I'Illillll I.., 11HI'p :d luut i,l \11'1' \" '111 or it p:)~" II '11I'1ll" ,.:II , 1,111 I'l" 

I,lil ... .-: "11 :l '!11 01' ;lII' Ill~'~h ~"I'<TII, I II nlullil!g 1111'."1' ~lt,,111 ''''II l\I , II'~ 

il \r ; I~, h'IWI'I'('I', illll'0~~ i bip i o IHlt tll\' ~rlll!plr:~ 1111'''II,~11 lill i' 1;11;!t'l' 

'·I'1,." llt'l'~, dt:I:)I"r" ,\II.! llli",I' __ . ,-I ut,t' U (,OIl_.;.I.'I' " I ' \e 1mI'I "r I Itt' 

,.nll lp!t-s \\'111111\ 1,(, ln~t. 

1:,,1' Ihi.: n ';t"oJ\ it 11':1. n;'.'\ '",-;r r r I" ,:!l'illd 1111',_,' ~ : I IIlI'I . ,~ <If l ig
Ilih- ill II di~t, Illrlrc riz l'l' ,HId iI,' Ow T" -:iI~ li!!lIih' ; 1~,'1f I'l'OoIll""~ 

:I gOl,,1 ,kal (,f lilli' 1I1IIh'r;,11 ill . 'nl~h ;II!!, ,[wi j,I 't'all~\' "r Llli~ lyl' (' 

o r ;.:'1;11<11'1', l it" p l'opnrlioll o f 11\1'1' lim' 111:1 1"1';;[1 1\',1,. I,w Inl',:.!'" ,I .:' 

II-ill \ '1' "V,'1l Ity 1'1'1','1'1'11<'1' (01111 ' ,.I'I'('('llill).( (1·.1. ;.riH'1l ill 11l1otll t 'r 

1';11'1 {lr tl li~ \'I'I'"d .. \ 11 I',~I" '':'' "r litll' or "O'II'~ .. Inakl'i,,1 \I' ill. ill 

('iil ll 'r (,;1." . (.11 .... ·1' 1111' 'I",tiif,l- 01 ,h., III· i qll\'IIt , ~. "" IlO' ,,; ,rlly (ril h I'\'r· 

('1 1'1,,'1' t" ~ 11"'II .:.!(h nll,1 'I !,ril-;II' 'jll'llili,·,-. 

. \ i'I"l' I ll<' "" ,.. id Ut, 11"1': ,l!t'nlilld il 1\',1,. ""I1II ',r"t! T" it ,.II"l llI '.i :wkd l,,1 

!lli'\, ': ' i ll II' l l il'\1 it 11':1 ," 11<';11",1 I" lit,' pn'pl ' l' i<'I lll"'I'" IIIl'<' all,1 l l r1' 

J.i lldill.'! tun/Ni:11 lIl i ~I'r! wii lt it. Tit" hillll i ll ,!.! 1Il111 1't' i,d ('lIlI,.i~I(·d 
oj' \:lr,rill!.! jlJ'IIIHlrlill ll ,- IIJ' pill' )1 ;l il t! 11lI\' g-nld l, Hour. Ill' )!I'Olillil 

~!':"" 111 11 .~"'. 'I' l l{' 1II'(lI,urii"JI ,-. r ";)1·11 i,. ,:!il'I'1l ill (h" d" ,.( 'l'il'l i'O]I " r 
!III' r:lrj"ll~ IU'jljlll'l k 1'1111,. i ll :1IP,[ I,1' 1' pilrl " I' Illi.; )"'1"'1'1, 

T I: " I'rCll't 'l' pl'Op"t'lif\ll~ or 1\,:11'(,'1' '11101 ,.:I,"UIl 1\0'1'" 11t.'1l iltln,dlw(~1 

nud (it!' tlli-:! III'I' t it'lI'OlIl;.dl ly \1\1\01" , ,I ( a 11'11l1"'I';tilll'l' "r 1~11 (II l :oil) 

tiq':"I'("~ 1<' " llrt'lIlll'it. -'HI'I'11r1' Itrl_\ l lll'\ ' \\'a~ ('''"ljll,'I",I . ii Irn ~ l',~,I \'ll 
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In 11 11' 111'°11\'1' J,l'i'jll!'l!ill,:':: 11'1111 '1'1'; ([11 1'1' a lld II H'II l'a~'~('11 tllnll1;!h a 

r"I"t".1" III·i'JlU"/t,· 1' 1· " ~l' . )(wkiu:! 111'i'!,I "' I" '~ \l~·i.!!hitli! rr" lli .! {" '!.: 
(,(( ()( .,.~ . T l li~ pl"'':~ 1ti!.~ :I '"'1],;It·ily 11 1' :I lion] 11\"('11 1.1' {n il S Pt')" 1('11 

1111(11''' . Tht' 1 ' l" i 'III, ·I !t·~ 11""1"1' 11 1(' 11 t·" III .. ·.I·('d Oil .~ 1 · , H ~ lill;!" 1t\'1 1 101 t ilt' 
,jor:I:!" I,i tl .Iwl tlll'lI 1'."1'1"(' ~n..J.,: , 'd "('ady 1"1) )" ft.~1 i ll;!" . 

. \ ., 11111' aln·:uly 1'('( ')1 ~ lalt.~l l, ((',' WI'\"(' 1I1\H1' !1' In t"lIlt 1111":0',· ~:l Ul p l , ';: 

or I·na l j·Olllpl1'i I'I.\" Ihm!1.~h 0 111' lal"j';!' h 1" iIJI II ·lIil1 .~ phl llL 1111"<1:' lIt'I" 

I':'.-;}!"\" In tI .~( ' a ~1t1:11l ,!! l"iltdl'l" illtd mi xI ' )', n~ :li rl':ldy dl'.-(·r ilH"1. 1 h ill 

1111'1"1' h ( 'I' 1i slIl1i,·i'·I i/ 'j((iltllily or I ll1" ' I't 'xn~ ti;!lI ik (il ('ndll,HI) 1(1 

1,:11"1' rnll Ihl"l,ngh 0111" ('(Iltlpld" plnul, 1:I!1i'''i,h·t";lldy 1" ,11('1" IoI' i 'III\" II, '~ 

,·,,,li d, II" dnuhl , IWH' 1"'1'11 Pl"tldlll·(·'1. .tll1"lug'l , IIII' l' lIJa ll ~<llIlpl l' 

II)T.~ Il lI i,·11 11"(' IIIHd" an' 1"\'1'.1' gll"d , la kiu;! "IT I".\· t ll ill;! ill lu ,'o((l'i<l,'("

ntioll. 
' 1'111" I'xl)('r ill ll'II I:1i it r illlWU i ll;! planl nl IIII' 'Iilliug :";uit·."ta lio ll 

i~ n 1'" 1 1Iillll'"~ " I ll" I\'illl II '·'II':I ,·i t.1" or 11100'"t 111\'111.1' t"l l.- 111'1' 1"11 
IWIII'-, I II I I,il' plnnl. fb' IIlIl'm;)ll.'" " I't' nll('d, Ill(' ,'nrl''' lIi~.I ·1 1 l'I'l'i,ll(l! 

,!!1I1 ·.': l i l'~t I'" ,I di~ill l "g l';t {ur whit-II hl'l'lIk" 1111 I!llIq'~ .. r l'l'~idll(' III a 
qll.t !"!!' .. ill ,,11 all,1 Jim't· . T lti,;. i . .: I lwll ('I ,II I"i·.l"l',1 II! a ~ I 't "r I'I tl l" 

,rlli!':l n,dlll'(' it 10 tlt(· 1'''''1'('1' ~i%I ' ril l' / , .. i11"l'ititl;,{. "It i ~ tll!'!1 "II" 
\":I t",1 1,, :1 hill 1' ''''111 \,'I Ii ,·1! i t 1':1~~'.'~ tlll'lIlI .~h ;111 :l11(llIwd i,· r" I,d" r 
II"lti"]l ,~h'( '~ 1'1 11' 1'''1"1"' '1'\ l ' I"III'" .. tiofi "I' I"!'~ i dll ( ' III I,i lldill;,!" IIl af<o t' ia!. 

.\\ Illi" I'"ill l , fill Huhll IHdi " r"" o! dl,l inT,': al -<I Ill!' 1' 1'<11"' 1' '"II"lIn t 

"f J,!t"lIl1 w l "":"I'lIill;!.'" PI" I"I\" ;!nlll" liOIlI', 11('111"1'1'1 1 ! awl '! 1'("1" "I'lit 
,!!\'!It· .. nl lr I"' i ll,!! IH·'!. ' l 'hi~ II lixlu l"I ' I,r !!I'1I1I 1tI1 ('I '.~ ilhll· I,. ,1 "' 11 ti,'
l i l"l' l", ·.1 I" .1 1'1"1')11'''1<')' ;( 1)11 1'111 \1",·.1"'1' whit'li C'I' u \"l'Y~ nud II lix.'." 11 11; 
,1 1',1" ,""l1· .. i,,1 Hilil at I I", ~;tllli ' liltl(' I,r ill ;!~ i{ {II nl~'II] 1\111 ,I.';.!I"I·I '" 

FII I,n ' lIlIl' il HIli I ,I. .' l i\ ,·t"~ ii, ;)1 d lil' 11'ltl!'I""' (U I'I' , i1l1" 1111' II liwl' . 
. \ 1 Ihi,~ \,lIilll, III.· I,illd i ll;! pi h ·l , j" ill ll'I Hl u"t·d 111I,,";!11 ;1 l""l ar,r 

1111'1 , ,1' . g"ilill;~ ti lt" 1' \;11 '1 flllllllllli " r l,il"]l l ,illd"1" d","in'l l. '1' 1", I,ilt-it 

1I~I'd i" ;,:,'1 10 '1",.11.1' \l"lwl i" k l l"IIII"~ I.J.;, dl';.!I""'~ 1IIt,Itillg I'"illi . 
T lti~ I'ilt'h i" 11 11'11 ",1 ill" ~1t ':l1I 1 11l"III',1 tall k rnlill \11~i..l1 ii 11,,"',,: 

1',1" gnllii r 1" II~I' 111,,1.·(". 11' i., 11\1'111'1'(";1.1'1''] :111 ,1101"1111.,,1 wilh ,. 1,':1111 

ill I h,' lIIi"'I'. T l li" lIIix "1" I." .~I'·;)I~ I.j nd; (' II' ,1 ;)1111 "II 11" " (:-'111'11 IhHI 
it Ih , ' rl' II.!!·I~ly l lli\,'~ t il" l ,ill< l ill;: IlInl" .. ial ,11\11 II ", li.!! lIi l" 1"1 ,,; ,1 '1( ', 
,[I ,i ." ~'" II I' lilll<' 1II" l il l:.:" i1 ;"" 1"\1':1(',\ all .1 11. ' lil l'l' il1.:.:" il ;11 0'\:1",1.1' 

I III' 1'''''1'''(' -I k" ''\ ("', 111\ ' Ill"il llll'1 1ill;! I'I""~, I )" i!- 11" :1 .1 I " lilt' I, r i· 

']l ldl i u.:! 1' (" '."-. il i~ ' ·;l I"I·rully 1"IIIIII'I'l'd I,.'" :I "I""'i nl d, '\' i,·,· I\hi,·!t 
('n" l" 1111' lII ixlllrt' 1" il ll' 1"'Oj"' 1" 11 '1111"'[';11111"" :11111 Id l i ,'" 1';) 11 I.u 

tl!):!ujnkd I" II"~ ' I I III' I"IU1Ilg" ." ill n l l1 ll1~l'"I·,' i , · 1<'!Il I '1'I"111 111"(', 'I'1,e 
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mixtu re thc!ll pIlS.oCS tllrollgll the ]lI'0SS Iltld tlw h1'i~lIdl('~ 1ll'C' (lp
lin·rcd to !I cooli llg helt wl1i('11 ('OI)\'P,I"::: them In llt'ifjlll'U(, .~IU \·;l!!e 

l)im. 
T his plant i:;; tom plcle :\lHll1 0 ]I:-lllt] work is (10lJ(' rrom Uw lime 

I ll(~ r('~i,111(' i.,; {ldiwl'('11 jo the tl'11~111:1' .. \11 ~lr tll!~ 1I\:whiu(,J',r j,. \"(' ry 

t:l l'l'illil.\' t i!llNl ~o tlHlt en!)".\" ]).11'1 ())Wnlte~ .It jI'l' In'(lJll'j' ~ l" 'rll ;mrl 
(lel i \"er~ ('xndly the J"i)!lit 1l1'Oporiioli of lInllrl'i1l1. COll_~ i<l (, I'ahl(' ('nrc 
Ilnd skill is ]'c(l ll in-d i ll Ihe operatiul! of lht' plallt. \0 k,'r]l tll(' ,Hl

ju~trllent ('xudl,\" right, lJllt the plaut lin" hecll so coll'crull." lI"ol'kcu 
Ollt ilmt i t ope ra te.'! H~ry nni f()1'lIl J.1" ,llll\ II' illl ("lllPfll':ttil"l'I.1" Ii/lie 
atbmtion. 

\ .\' I" EISTJG,ITJQNS O.'\': TH E ~mp _\ll .\TE J.lONI'J'E';;. 

T he flnnly~ is of thi~ li;; lIit'c 11;ls nl!\~Hll.\' bCt'n giYlm . TI II~ ii).!"lIik, 
n~ rC('eil'cd, yielrlril ]1,1.30 r·u!J ie f\'rt of tll1l'l ll'iti,"rl g;.H ]1"1" Inn, 
the h!ltljll'rntlll'c of the retort 1";ltlgin~ f!"Om 1,17 '~ t" .'!,o:'"" ,kg I"C"5 
F 1I1 11"f'nl l('it (800_1,12:';0 C.) . 'I' lic ("omp(j~itioJ I "f tlli .~ ;':-;18 \I'a~: 

Carlmnic ac id ... 
Carl.>on mo nox ide . 

_ _ _ __ 11' .. cent. 

14 .1 
I lIull1 i n~" I.s . ...... . ... .................................. .. ..... . 
Ol(Y'lCn . . 
H yd l"t>IlCn . 
Md~"nc 
NitrO/,'cn. . ...... .... ... .. . 

' l1riti~h nll,l'Itln l units 1'1']" cllJ dc foof, ~:~-LS. 

17 .VU 
1 . ;1) 
n.:\() 

~ 1 .60 
]4; . r~) 

·1.80 

'f ile y i('lr1 of l\'~i,hll! \\"II .~ :, '! .:) t )" ' 1" CI'ut (If till' lignite ;I~ n'I·I·ircll 
amI it hntlll:c Iollo\\"in.!! \'()l\ll,u~iti(tll, Ill'.\" : 

---- - ----- I pcr enn t. 

I 
... . -- .,-fI . _,) 

-~ 
I ___ lOU.OIl 

VoluWe e",,,L,, . libl c 1llnll~r . 
!'i .• ell ""rOOn ............. .. .. ..• •• 
Ash. 

lhi ti8h tller'mlll uuit~ pCI' pOllnd, 12,8'!U. 
The yir· hlH of lar llJ1(l flllllliOlli;l(",d Ji'llI()1' 11'1'1"1' not IlclcnniliCu . 
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Rriff'l"flc "/'r,<k 

.\ ~('l"i('" of hr i(jll\'i!iug" tc.~L,' \r,\~ 111,[O.\r llIul('r \",ll'yiug eOnflitiollS. 
'I'll(' :;n .~ \\",h Hoi itll driH'Jl orr f rom the resid ll e' whieh wa~ briqllet 
It'li !llld Oil thi~ :1('('O\tllt all eutirei)' new scl"icf> "'liB obbdnccl . 'l'hr 
r:lrtl(luil.:ltioll \\'i( ~ ,·lo·dc'll Oil in n fln'ger gM (lrell, on ly 11 port ion 
of Ill<' ;;11 .- lwill;..' I"t·lIlOH"l. The r('si<1uc was cru;;hell to the fo1towing 

.~J7.f'S : 

C""I"lI(! r II",,, lll·m~""h. . . 
H"tween ItI "',, ( :Ill-m""r, 
Jktw""" :1/' ,,,,,I :~H"c_<I. ,. BNWC,,,, f~) ,,,,,I I<~)·",e~h . 

Fi,wr lhan 11M, .• """" . 

Per cent. 
0.38 

31.72 
~1. 66 
12 . 11 
:n .13 

lly rdcrCllN' to this it ,rill be ~(>(!n tlmt a lllrgc fl lHOltnt of the 
rc~ i (lIH' \OIS crt1 .~ht'<1 flu('r t.hnn HlO H1c~h . 'j'h i<:; wn_~ IIni ntp.lItionnl, 
H,; we ;Jim 10 JIlin' H~ ry li ttle ;]l; linc liS l UU Hlcsh. Th is I"csiulle 
~l"'IIWd 1<11' 1'11:;11 to n li ne pO\Hler 1Il1it-1i lIIore fe,ldily tllUu 0111' ):ul'th 
Ha!,o!.1. iigllitr,~ ,:11(1 was gro\lIl1l fine r tlilm we in [cl1{I(!d. ,\9 n re
~Illt. till, l;l·h,.;!etfe~ Ill"(' not !If' slmng us they would II(! if lllcl'e 
I\"{'I'l) IH.t ill fl lcm ~o milch n::I'Y fiu,: material. It will , howcver , ue 
oIilii"lIl! In gel' fl h11"ge propodillll or the right ~ i:.,.:e withollt (:ol1~i~l

('rahlc flnc ,lll!'t f rom this "I>!<itillC, as !he Texf1s lil{nilc ,lol'.~ Ilot 
F"CIIl to gin! U~ hn l',l II rc."i,ll1l' n~ Ihnt f)iJtainc<l rl'Oll 1 IIII' North 
Dakota lignite. 

nrilflldl,'.~ : ' I'his coni \rrl.~ u!'.crl for the prodllction or hriqucttC'S 
lllHll'r n nwiely of modifi('ntiom, SOl11P \tHlde of mil' coal nod some 
willi t!1(' ligni te r('~ i d\\e, und cal'll lot II"US mUllc with \"nrJing pro
podiOll or bilHling llHltel'illk T Ilc purpose of this 'series oC tests 
'.n!.~ In g('(' \ ! I'f' n ,rillcr mngc or briqucUc pl'Q(l l1 cL!; so thflt n com
pnrison of cOIll]losilioll, llcn! \'l1hw nl1,1 :;encl'ld qllfllitr ('Quill hc 
ma(le, taking intI) nc('onn t <lifTcl'encCs ill cost of prOllUf'lion , etc. 
'1'lle following serif'S of hd ql1cttp!( was ma(le from tllis CO)! I : 

T.niJora to,·y No, 2,S~7!\ , 'r ltcsc hl' iqllc1ics wcrc made frol1l 
s\ightl.y enrbOlli7.e(\ ligllilc re!;ioll1c. 'fIle f'lIrh01li7.ntiou wn ll made 
ill !! I I~ rC'glllar "l:II:,!nrd .- i~.e p:;l;; rctOI't. The I'oll,)\\-iug mixture 
1I'1IS nsed : 

G per ('('Ill. (:oal tar p il ch, nOOnl 145 dC'grees melt ing point. 
'2 pc\' ccnt. gl'ollnc1 serecnings, O!' 10\\" grnde tl.n lll'. 
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;, 1'\'" \,\' l1f, hi tI1Hlitl!) l l~ (,n:1!. 

:--7' pI'" .'t'II!, .~I i ;:d d)y '·i.r!,,11\iz,'d ligl1it" I"('~idl1(" 

'1')1" '·"III]I".~i ti"l1 (l r tl H'~" IIl'i'iI'l,tl l '~ j>, il .~ r"II "I\";, : 

III"i" ""'. .. . . ..... . .,. 
Y"I"l ile """,b", tiI,l" ,,, ,, t l 'T 
Fh .. ti ",'rb,," . 
A., II . 

British lh,' rlll,,1 Ullit. I.er I'"und . 

,\ , , ,,,"d. 0 ",' . 
.. ~r .. ~1I1. .l1"r "" 11 1. 

:, I. 
:\1 ,XI 
~:I. I :! 
11; .I;:! 

IIN'IN' 
11 • 1111 

ti~, ,NI 
11 .1;1(; 

Th",~(1 hl'ifJlIetl\',~ hill"(' rili ,.,y ;..(00,] p1f,l">,i.'n l 1"'oJledj , ,~ , n1!llol1gh 
nol H~ got)d " " Ih., utl lt'l" "i ll lll,It'~ IImil" rroltl ('ill"honiz" ,1 ,·\,,, i.I I1(', 
1, .... 1,," ,1.1" rol' ,1.1\ 1'"a~!)1t I1 m t tht' ... ,,,idue (roll! whi('11 Iii">,, , h l"il t ll('I/(I;; 

In"T 111>Hl., \\"il .~ ""'.\' "Ughtl.\' l'al'hUlli.wd .. \ " ha~ <1ll"l'iul,\' 11\"'1\ 0;-
1'111;11"11 Il~ ill tllI ~ ,·as.' uf IIII' "UWI" h .. ill" (' ttl·.~, 1I1I'>'l' hl"illl1l'II,'" m'(' 
Jlul il" ~I """g as 11I (),~I ~ 1Il:ldc f l'llill flll' 1,;)1"11,'1' ,\'01'1 1, Un/, ill a l i;.!llill' 
1'\",,;.1111', dlle lal";.!l'I.\' I"~ til(' fille Jluwller vl.\aillt'(!ill '·I"II.~hill;.! II .. , 
"1il lmrriz"d 1"1'~idIlC , T l lis ("HII pl'"I,ahly Ill' ""lIllii,lt'mhly 1\'1111("1:1 \ 

ill the OI"' l"ntiou (I f a "I ill d 11.1' ' ,ilI"dll I tulju'''lill''ll t "f til<' gt'illdi llg
HUh·h iut' I".\' : l)\d in {Ii i.,: II'~t till ' .lll:l ul il.l· \l" n~ \",. ~1Hall I,. :liImil 

0[" ".\"llI'l"i ll ll' lI\a l (,lInll!!\ '._ ill II ... g'l"il1d i llg. 

'!' llt,~ " 1'l"iq ll,'(I " ", 11'11\"(".""''. n:'\ ' ' (I, i l l' 'illi"r'l("loll".\". 'I' h" 1" nn' 
IW:ldy j l,l -hl'I !'" ill "01 "1" :l lId h:l l' l H I',' IT .!t""11 ~ lI l"r""I', T II<'I" 011'" 

~lInil'il'JII I.\" -t ro lll!! 1" hall,III' wil h" "1 ;":1'1 ':: 1 I'I" ':I":I.!!" :111,1 ~ I n ll .t in 
III,' :Iil' \1i!h'IUl !I'llo!('II"y I" ~!;I<·k . . \It IIOIl j.,d 1 luti' ~Ii!!li tl .r (·;t l"hOll

iZI',I . llit,y 1",ld II1<'i l' r"1"'1I 1\",,1 1 nwl hll t'li 1I"I,Ii ill t h,' flll" lIill','. 
,/,hl'~" 1"' i 'I,,,,jl ,'" hili'll \\"i l it;t l i lli" Ilion, 11:1111" I h:!11 Ih"",' \\"hi ,·11 

,"'" 11 " '1'(' rull.'" ,':lI'l~'ldzI ,d , hul art"1" I lw "'lI l1h ll~lioll i~ \\" ,11 1111/1"1" 

\1":1.", fl u' il:!! II" h,'( ·ollu'._ \"1 ' 1'.1' "llIillI :l nd 111"1"1' i ~ \l( l t ii i Ill ' ~Il lll l;,'. 

T II I'.\' I!l lnl ' Ill ifl' rn't'I.\", llt'1WI'I: 1I till' 11101'1' rlll1.1" "arlllllllzl,d :111 ,1 iill' 

1'.1\1" l i~·!l j lt · hl'iqlli'l(''', :'II! .~ ill( ' " il plldioll IIr 1111' l i .~hl l· " ;!': I .~ hi l~ 

IW"II 1.lh'lI II l1 t. tll< '.1" hol, 1 t ".!!I,IIII'r \\'1'11 II"ltil,' l)u l"ni!!g, T h.·,"'· h .. i
I lud1t,~ ,In' goqd r<ll" ~1t "!llI ill;.! ",,:d (l lId .. !' h"il.'I'~ ,llId ;11"(' " ,.·,'11"111 
1"'1' f Ul"lli ll;" ", lin' l"ill'I '~ ,llId I'n ll;: "~: ,I tid II"lIil., 11 11 '.1' HI\' hdl"1" 1:1:111 

fl ,,: I"II\" tiguih' " " ;'!III'II ,'" r" .. lI~" ill "" I f-fl,." li l!;": ,:Il\III":II,il .' ,I'!\" '~, 

f)",.'" :11'(' 11,,1 :I ~ ,h " il'Hill(' r"1" II ,i~ I Jl I I"! >( '~. ' H~ /lw 1 ' l"i'I ' :I' lk.~ lItildt, 
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f!'nlll l1u\ 1'''lI:plt,jd,'' {',ll'linniz<'l1 1'(' .~i4In(>, 'I'hr~{' hl'iq\l('ttt~ , hl)\r

('1'(01', Irnll/,' )11'01,,11,1," ;,rino rNy g·on.! .~;Iti~r'l('tj(l ll , 

I,:ll;oralnrr \,1, '!,1-\,"ii n, 'l' 11('.~I' hriqll l,jll''' 11"\'1'\' Inndl' rmlll filiI' 

li;rlli!(: Wlli"!l Inl,1 b'~'11 dl'il"l, hilt rl'HlIl ,dlidl 1'114' g';l.~ hnd lint 1!1~~Jl 

l't'II1I)I I'1 1. '1'11(, rnllo\\'ill!! lItiXIIlI'I' 1\"11~ 1l,,(~1: 

11 1'1'1' ('I'Ii! ('f)illlnl' pitl'll, nhollt '11.1 dt';!rct'''' IIIt'lfilli!' poill f. 

:1, .... 1' I·t'ni gl·'.III1,] ~1·l· '\(> l1 in,!!~. Ill' low gl'illlr fl OHl'. 

Ii 1)1'1' 1'1'11/ I l illlll\i\llJ11~ I·onl . 

In p!.'l' ('1'1l1 nlll" lig-Iliil', Ih~·. 

/\1";.1""" , .. .. ... .. .. ... ... . 
\,,,1:.1;1,, I'"",bust ihlc ",,,1\0', . 
F j.c<l ,·."1",,, . 
'''10 

Urilish Ihulll,,1 ""il. pc, 1''''"1<1. 

A.1'cC·", D,y, 
I"" cellI. I"" ~""I. 

,>.:.111 
:\11 . Jo;(j 
·l\i.!lK 
lH .!JO 

](~J.!MI 

II ,n 1(1 
\I~UIU 
1I,(j,,:\ 

T h" .-l' hdlillcltl'~ 1m ' strollg- !.'1I"II;..::h In ~(;UI\ 1 II limilt'll n11l01l!11 

ur .J I:lwlli llg: IHl i lin' \lot 11t'!!I'I.r ,IS ,.h'IIII)! :I~ 1111'.1' 1I"0uIII II(' if ! II{'.'· 
'1'1'1 '(, 11I1!tll' rt"Olil (,,11'1)1,1117.\'11 li;..::nitc flild 111I: I'dnre III!.' 11I'I'aka;::'I' lI"ill 

I)I~ (;OII"id('I'l1lr l." gn';ttl'/'. '1'It" {'/lIIl !" j., tlt~iII'I.\" J.1;J(k T !le >!h riuk:l;.:"c 
I'; ('Olllila f a Ii fl'l.\' ,~mall, 

Th,'~" )'l"ililldl!o~ ,~l nt)1I \'('\'.1' :;HtL~f;I('lrll'il.r it) tilt, ilil', hul ;I~ i.~ 

1I,,"a! 11"11'11 I'llII' ligllilp bl'i'I'!t'lj l' ~, illl'l""('I"iI('k ('((II~idl'l'lIhl~' i n IIt(' 
fin', .111" t" I Ill' 1'11]11,1 jll'IltllH'linll lind 1'.":1]'(' 'If gn.~. 11"\\"'1'\'1',1111'.1' 
oIn !I,\I jli.~in l l 'gl'lI rl' 'lilli 11i('.\" ~tllllli lip II"ik 1\"(,11 in 11lI1'Ilill,~ . . h 

willi 111 1 I'ill\" l i,!.!11ilt ' l tl'i'!""IIi'~, Ih('1"I' i" ,I \·oll.<idl')·; lhll' ,·,,111111<' IIr 

l1illlu, . 4"<I\(,,·inllr 11'.l i'·"'ll.lr, 1It1 rl'l,~1t lir l ll.~, ,Int! ill Ihi~ )\('I'i,,11 tll<'l'" 
i._ :11 ."0 l'I 'll~id"l'ill,II' ~ml)k~· . ,ill<' 111 1111' "1>;]1 1"01' l'i1l-11 1I~('d, hu l 111"11'1' 

III" lil 'l' Jill" gOITI'I1 \\'I 'll ., lil!'!I"!. til" I1nlll(' ,11111 1111' ~lIIuh' '11'1' 11011\ 
) 1I 1'.:!1' 1.1' I't 'J III p, ,.1, 

'I' \II'~(. ' l'I'i'jlwtr.'" ],III'1\ n't'y rl" 'I,I.\" nnd tlln rHl'irily 10 III' n.-,'rI I I .~ II 
- IlL~li\III,' 1"'1' illllhl"ill·ih" Flll'tlwflllll\'I', till'\' l'Illltni ' l I,,,, 11111,·11 

;"::;\ " I .. 1,(, 11._",1 with I'n lll'\' .<ali,f:I..t i"ll ill ~I'l r, r "I,dill;! 1l11lllra{"it·" 

., I "\"(·~' '1'111',\' 1':111 , 11"'\"('1'('1', 1)1' 11.,1',] ill rll l"l l'\I·\'.<, 1":111;"::"" i1ud llwl",' 
I'n i !. r.-. Ilid \\"ill 111,1 l,lIld 0 1\ ' lin' a" ,\",11 Ill'; Ilri'\\I,'lt.o~ 111,111" rl'om 
"illl,{'niZl',1 li;!lIil/' r{"~idll(' and lI'ill HilI "hInd hlllJt\1itl,!.! a ~ \\" ,,11 . 
'I' I 'I'\" 11,11'1', h(l'\'J'n'r. <I I't't'.\" gO(ld 1ll',ltill)! \uill(' . 
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COl/sume·,.s IAynilr. COfllpan!/. lfo!Jt. Ir ',Qd ' ·I"lIIly. 

'1'1 ,1: analYRis of this lignite hils u\rca'l)' het-n g- i,·Pll. T ile li;mite 
IB n ceil'cd, yiehlec1 U,U"lO cl1 llie feet I,.If unlHII 'il ip,1 ~;I;; p':!' ton. 
'J'he tl'1ll 1"lel'ntl1re or U:e relort ranged f rom l A7'! in ~U t l '! fl{'),!Tec;>. 
Fnlo l'(·llhf'il. (~(l(l_ l , J()() O ('.) ,\'he r:ompos- itinn nr \1 .i" !-!,a .~ \l'U~: 

Per cenl. 

C~roonic: lItid . .. . . . ,. .•. . . .•. .. • ....•.••. 
Carbon "",,,,, .. iUe ... . ......•....... 
IIt,,'n;nunt'. . ... ... . .... ..... ...• .• • ..•. . 
Ox~" ............... . 

~fclt~~~~ :::: :: : : : :: ::: . .. . ... :::::::::: . 
~~ln;r.:'J;,;~n.·,;t'~ niL~ I',~~ t~i..i~ 'r;";i ::::::::' 

'l 'Il\' ,dl"ld of J'esirluc WH S 5·l.(iH pCI' cent of thc liguitc n~ l'L'CI'i l'ed, 
!lnd iI IWII the fo llowing cotllpositioll, II!') : 

----------- ------ - J P"' ;;; '~ 
-- ----- - ----------- ----VoIQlite c .. n.IHLstil>!e muller .. ..... . .. ............. . ........ ..... II .:17 

Fixed ~ur""" .. . .. . . . .•.. .... . .. ...•... ....••....•.......... ..... iJ .::.3 

n~:i":ri i.h~i-I;; .. Y,j;'i·L~ ·,;~i i.o~;n·J ·: : . ·::.::::::::::: ::: : ::::::.:::::::: I A~~ 
-- -- - --- _._ .. - --- "._ .. . 

'fht' yieltl :; uf tar Ilud UIIlIlloni.lcal liquor werc 110t lll.'krmille<l 

I1rifjul'//c Tc;;f~': A ~1'I'i t , S (l r ul'iqudliug Ir;;t~ \\' ,IS IlHlIIc tinder 
vllIJitl~ cmulitiotl,:, on 1lI1licriul from wh idl all of the WIll IOld not 
ueC:I: l'eU10\·crJ. 'r ile cllrhoni;(niit'll Iras l'illTic,l un in a Iong-t'r 

orC:JJ at l lLe hdqueLtiug pllln !. 'L' hc 11·silluc \\'a~ (;l'It"ill'(1 to the 
lowing siz('i' : 

"US o 
£01-

I'cr r.cIII. 
=:-:;::-:c=:;:------------ - -------

Co;onoer th~n IU-mcsh .... .. .. ... . .. I .'18 
UCt ... ·een Jtl ~nd JO,.IIIuh .... .. .•... .• •.• 44 .f,;t 
Bel ... """ 3U Dlld :IO-"'''''h . 16S.! 
lIel ... ·"enr'OundHIO-n.csh .. ,. •..•.•••• 11 .11 1 
f'i n~r Ih~" 100-11""'], . . .. ..................... :W .J ·] 

.\ s ill tlle C'ISC of the pn'('{'~ lillg tc~ts, th,· large RllIrllllll IIf the 
f(,;,j d Llf' 1\'1t.~ ullslwd rillcr Ih'lll l OU Illcsh . 'fl,i." \I'll,; 1I1liutpll1.imllll, 
fo1' thc pl1l'pOSC \\'a~ to hn\'c W!IJ little matcrirll fill fill(' its 100 
1I'C'~II. 'l'lli~ re~idu{' ~t'elll{'c1 to c\'I!:;h to ;] ti nt' powd"r milch !!wre 
rcndily tllllll I,.I l1r North DltkoiH ligniiC', Hlill tlle urill"ct tes nrc Jlot 
li S strong as they wonl!1 lx.' if IIImlc lrOIll e();II"iIl.' t UlulcriuL 

Lahorutory No. 2,SS5 A. 'I'h(',;1: IJI'iql\l~Hrs WI'TC lll:1rJe rrOIll par
ti nll.Y c:lrooui1,cll lignite re~ilhll', with the rollowill!; tu ixturc: 



1 :,:; 

G I"" (·on; 1'0,,1 t,,1' pitoh, , hon; "'5 (log,'''' "loll ing po; n!. 
2 PI'I" e'ell! .2"1'Oll1Hl ~e l'ecniJl g~, 01' lOll" gl"Hlc 11 0m. 

[, 1'\~ 1' e('lIt hitum inous COll I. 

,1.:7 [,PI' (-1'111' pnrtly (-fll'holl izc>,J lig-nib! I'('~itl ll c. 

T lw ("<1l1l j>oi=il ifIJl of tllNI' III'iq ll eH('~ 11"11:'. (IS fnlloln; : 

--_._-_ .. 
i\-joi.tnre • •.• , .. . "" .. " ..... ... .. .. . . " .. . ",. 
Vol3tiJe cnmlHl s li hT" m~ltN ... " .... ,. 

,\ , ,,£.1 , ,I . flry, per cen t. per cent. 

.. ... .... :!~: ~~ "ii:oo 
::.:::: ::1 :lt~~ I _ _ V~_,._·~_ Fixed cur!.,," . 

A~h " 

Rri l ish tli<'TlIwl lInil . per I",u n ,.!. 
WI) ,00 
II,!);III lUO .OO I 11 ,&10 

_ .' _--------

Tllf'~I' !1I ' irJl I('i'lI'~ h;lw' f:l i rl.\ · ~ood phy;:irnl (l ll n li!i !o'~, fwd Id il pro],-

111.1.1' girl' ~: d i ~r;l('j i f\ lI. T heir ('olor is 110.',11'\,1' jet bInd. '['lwI" hHl"c 
It ]"(':lsoll,lhly good su rfn(·ti 'Ind nrc fnirlJ (It'm e, Tlwy HI'C ~1I1I-i!:i

cuil,l" ,~tt'(lll~ I" IlnwHc Il" i lholl! nn t'XI'L,~_~ j \"c amoulit. of I.reaknge. 
T hc,l" dll!Hl ill III(' ail' wilhout ,nl.'" holltlt)ll('Y to sl nek, The}' Uil ill 

lI'ii.ll a _~ 1II;11I (l l1101l1lt. of II UIIIC wh id t is noti r'l!flhlc lIlo"~UJ ,It UH~ hc
gjl lllin~ of t il\' fin'. hilt ~f(C'r cOlnlm .. ,t i(lll is Il'cll st,lricti, they hum 
Idi:h Iud: li{tlf'I Jl lI lIl!: nntl ~ l n\lkl' . 'J.'hC'y \1111'11 J'1'f'ldy and 110111 to
gcllwl" well \\"llil t~ {'lIl'l1iJlg:, 'l' llI'y ('1111 he 11.~f'I ,J in :1lI antll!';lcite ~('Jr
rel 'll i ll;'; _~I nl'l.' 111111 ill rll("Jlnr't'~, (i("\'l'! a l'e~, "I' rflugl'~. '1'1(('.1" C;l1I ,,1"lI 
U!! 11'1,<1 fOI' ~leH1H IJlII'llO,-;c~, "ltlwll;.:it wil it fI little HIOI't' lol nUlc 
HwHp(" tlll<,I' wou ld ;.:;iI"e n IOHger flnlill'. Fill' genel'll l fl1el ]lll rJlO'':,.~> 

Ill( '_~l' lJt'i'llIt' III'~ 11""11 1<1 l!i,'f'I n·n- ~; ll i ."r:l'·IOI',I' r('~ lIl1 s. 

L nlmnt lury Sf>, '! ,·'-is.:; H, 'J' 111'~e hr irpll't1t's WCl'e llla,lc [ ,'0111 

Jllldly ,'"rl.l1l1i;O:I,,1 li;!lIill: rc,,: idlU'. ' I'llt' f':ll'hullizu!ioll II"Hi' llI lIll ,! in 

il sfnn.l:lnl ~n .~ "d"r!. '1' 111 ' In·icrlld h',. \1" (,)"( ' 11l:lrle with lhe follu\\"
ing mixtnl'c : 

]1) ]11'1' ('I'lit l"Hallar pi le·h, 31ml1 ! I I,i !ll 'i! rl'l.'i< Illcll in~ p()int .. 

'.! pl'l' ('('lIt )!" I'lllllld ~e l' f'lcll in,z,', OJ' hilI" ;rnldc flOllr. 
;, ptl' I:C llt lJillll\1ill lll\,; uml. 
S~ per (,(,-l1t p:u,tly j'lI l'honi zt,a Jig-l1i ft> I" t'~i(lnt'. 

T llf'1 "<l IU/,o.,il i"n or 1111'~(' l'l'i(I III'l l \'~ I\"'!~ :l~ r"I1\l\l'~: 
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1\1";,(",,, .. , ... , .. . .. ... 
\'"r"wc ",,,,,l,,,,libh, ,,,,,II'-r .. 
I'i.~d ,·"rh"" . . ............... . ",to .. . 
Brili,I, (h.·"",,1 ~"i(s 1"" ,,,,,,,,,1 

". Tc,·-,I . I Dry. 
I"" .... .,1. I",r O"<'IIt. 

"' I~ 
"1"' f I 
~,i ' ~ I 
1:1 ,11, 

Ii. , (WI 
l :.u;".!, 

,. 
;I:l .if, 
~.:I . III 
1:\ ·1:, 

11M! .!MI 
1:!.K'l) 

TII"~" hl'i'pl\'ll{'~ 11:)1-(' railly gUII,1 Ilhy.~il ·ill pn'IO('r!i("~' ilil,1 \\"11111,1 
pH.baldy .~iH· ~;di~ I' ;ldiulI, nlld ill!' ~llIIU' 1'!'1I11111.~ iliad!· IImllT "! •• ";:-:;' 

.\ :11(' ill'l,li("llhll' hel",'. '1'111',1" ~1't'lI1 10 Ill' ~ollll'lriint ~1r<IIIJ!tT thnn 

hf iil'I("k~ ~'" "!.'1l'i,'.\ ;IW! wtlll1il ,IUII I Jlh'.~" ~Iilwl 1 l:Il!lllill~ "'''111(' 
wild )0('111'1". 

1,;!I'(11"11101'.'" \11 , '!.fiS.' ( ' . 'I 'IH'~'~ 1)l' i'IIII'I(('" Wi'n' Itl:l,I" 1'1"l>lll n lW 

Ji)! l :ih', rn>11I 1I'1Ii,·11 Jl)0,:1 or IIw \\ntl'l" \\"a~ 1'I'lIlO,'~'d, \llIt lI'i(llOlit 
(ite 1'(;111(1\':11 of (III' g"n.~ . ' I'h,· rl)lllll\"iH~ IlIjxlll l'(' I\":I~ 1l~,',1: 

10 l)('r ("("Id I'mil 1:11' pitdl. al '''lll II.; 1"It~g"I"I'("~ lIl('ltill;! poill!' 
~ IWI" ('I:Il ( g-I"nulid >:'(' n"'II;lI;!~, Oil" 101\" ,!!1"<111 ,' 110111". 

;-, pt'l" (1.'ld J.illlllljll'tll~ (·o:d. 

8;: fI"l' ""III ra\\" lig-nih', d,·.,·. 

'I' ll" 1'(llllP(\~iji'l\1 of 1\11"0'1' hri ' pwllt',: \\"ilS 11': rl)lh)ll".~: 

,\. ,,·,·'u. Dry. 
-- -- .---.-.-----~ 

~I"i.""rc . .. . . . .. . ... .. . . 
V .. b li!" (·,,,,.hu_<tihk "'''Hcr . 
l'i""I,·,,,I,,,,, 
",h. 
BrHish 111 .. ",,,,1 unit.. I)~r 1",u,,,I . 

\>o:r ,·"uL. 1"" ~~'nt. 

11M) ,IMI 
1:!.Hi!l 

11~I .tXI 
I:!. illll 

' 1'111' .• ,· 1'l"i!jUI"1t<-~ ill'I' proll:lhl.,' ~tr"II)!' ('lIIHIg-1t (0 ~(:I!ld 1"11LOIli l \.~ til 
:t liluit.-d dl·.~rl'" · . 1)111 lit,·." ,II', · Hilt IW:lrly :t.~ .~lrOlu;! utlr;t~ ~:lii.~r:\,·

Itlry a~ I i \(' hl"i'I'It'!II'~ 111:1011' frolH 1)It, "arh,llIiZI',1 li;!lIill'. '1' III'II'MI I' 

i l l "I'I'a!,: ~;!,' II'ln·r,· 11\('r,· i~ 11I1l<·h J I :l ll l llill.:~ 1\"<'111,1 h., , ·'I\)~i d'·I"'II , II·. 

T itl, t' 11I·)'1"(,fj,· .• ~lnlld '1 ' 1'," ~"li .~LI,'I"rjly ill nil' :til', 1,111 ill illt' ~I'" 

tl uy ('1':1<'1.; 1·()1\~id('r;I1tI.'", dll!' 10 111\' mpid pmdudioll ;l1Id \"'''1',1111' or 
g:'.-'. 'I' )" 'Y 01" 11"1. 111111','\"1'1', di .• i lll l')!,I';tll'. IIll! \\"ill .~hlll,) lllU!"!1 p"k

ill,!! \\"ltil,' blll'lli ll,~, T h" I"\ ' i~ ;\ 1;11';,\'" r"llIlIll' I>r Ihllll", , •. ~»I· .. i;,ll.\" 

11('l i,'!'nhl,· I)[! )"1'. ,,1< Ii!"ill;':' . ;Iud ill Ilt i._ '~ · '~II('..1 tlll',l" ;1('1' 1'('1'.'" ~j lllil'\l' 

t" 111".1' li;!-lI ik. '1' 111'1'[' j, a1.-o it ""II"j,]'-I":lhl,- :1111"11111 I>r 'Il I"k,· HI 
Illi~ [il,,·j .. d, ,ItH' (I> tll,- "",1\ Lit' )Ijll·lI """,), Illd ,1)"t"1" tI,,· lin' i~ 1("1'1l 



] ;),; 

,~\; lIlt~l till' 1];11111' i .~ .~O llll'\rl lill l"I,dlll'I"I, illlll illl' .~ , "nkl' ];lr.~·('I.\· di ~

:lppl'nr" 'l' llb,' 100'i , pld'I"~ hll l"ll n'ry r)"",'ly. :lI,d 100 )"; ll' i<1 ly 10 I~' 

.• ;:li.ral·Ior.,' ;)_ n ~ lI h._i it ((il' fO I" anilmwih· : nll(l t lu'.\" ,(1.,0 ('I II I1;li(1 j"u 

lItlll ·i , .!!:;I." i<l III' 1I~(.'d ill ,I ;'-\' If-f('vd in,:.:: illllh l";I('ih, .~ I"I·I '. '1'111'.1' I:(j ulol, 
h',I';\"I"I'I', 10\' 11"1",1 ill flll"lI' h·('.', nlll .!!:!'.-, ,11111 IIl1d l,)" 1 ~,i lt' I"~, hill 111('." 
,I" 11 01' 110101 UII' tir·' ;(.~ 1\"<'11 Il~ !llt' hri'IIII'I!t-" IIIHlh' f rm ll Ilw (',ll"h"ll

i;:('l! IigUit l' 1"I':,;<l11l'. Thl'," "0111,1 not hI' (,1l1l'''id('I"l'd \"l'r.," f';tii;, 
("don' (or .:!('IH'I;\I rOIl1Il1('rc-i;rt 11.~1' . 

1.,, 1"'I·nl"l}" \". ·!.NS:j n. TII('~e hri l llH'I!I'~ 11"1' 1'(' I1I1Hll' f!"01I\ r,l \I' 

li~llil'" fl'''"1 \I hidl mo-I or tIll' lI"at!'r IlIl l'I hl't.'n n· lll, m·d , hili' lI"itll
O!!; tlU' l'I'!lmlal 0 )" t ill' g1l .~, ,11111 ill Ihi.< n'''pu:t 1111 '.'" 11"1' 1'" ,.:i llliLn· 

I n 100·i'llh'ilt-,., '!. ,-';I'>.', ( '. ' I 'II( ~ follow ing: IIli.~I\ll"c 11';1" lI~ed: 

1.'> 1'("1" ("\' l1 t TI'x il~ pel I'/lleum I"e~ithll', 

/)('1" (·ell l !!!"o111l11 '''I;rt-cHili/!, 01" low g"rndc 110111', 

.) 1)('1' (Tilt hit lllllillHllS (" Old. 
~ fl 1'("1" {'<'Il l" 1"1111" li,:,::"i\(', li l·Y. 

'1'llI'ir (·')IIII(u.~ jji')1l Ira.~ n .~ f(1II"lr.~: 

~I"jsl",,· ........ ... ... . ... . 
\'""'~i l,, ,·,,,,,I1,,~!illlc ""' lIer. 
Fi,,'<1 " ~rh"n 
,'sll . 

I1 r ili.1I IlI e,",,,,,1 Un;(. pcr I""",d . 

--~~-~::-~. J Dr). _ -----I~'..I:~._I~M: r ~,· " t. 
C, 1,\ 

• .1\) 1«1 ~\ W 
.11 -.'1 ~7 IH 

····I_~L __ '_I .~ 
IIIII .(K( HlU.(M) 

.. .. lI ,!I!MI I I:.!./I ),-; 
. .. -. 

'1'111 '."1' hri'rll l'1l ,'~ :11'(' Ij'IT ;":,,011 phy~il ·111 1 .'", ' I' h('y ;(n' 'Juit e 11{' llH' , 
llll,j ;1~ ~Ol li l '1.~ Iht·.\" i1l"1 ~ ~Iry r"1I1l1 tlte p n.'~~, tllt'y "lund lH1lllll i H~ 
n"'Y 1\"\·11, lIw l , lliillk r!(;ll til(> 111'1';11.:;1;:(' in 1I1l .\" 1·(· ;( .';1l1l;lldl' 11111l11 1ill!; 
Ir."d.! I~ · I·HlIlP,Hiltil·.".I· ~ 1Il ;dl. T Ill' ("llo!" i;: 11\) 11"."1 ('IMI 10I1I1:k. 
Tlu' ~lIrfil "" i .~ n'!',I' ~lIlo"lh ;lIl, j ~;ll i . .;f;)dul'y 'lI!d UII'.'" ~ I; II HI ,'.\:
I ' (>-(;n' 1', till' nir Il" i llioll I a lly "1;:11" of i·hall.!!l'. T hl·.1" tl">!,·1.: ill lil'" 
Ii,'" (·ull.,illl' l·a ld.r . hil i dn Hnl di~ illh ';,,: ,·a t . ·, ;l lt1 I,,"; . .dl tl lt,\, ,10 11111 
~ ) ;II:d lillii'll UOlkil1!! ,,"hill' hurnill!-(. 

I I I\·ill I", t}t.lil·(·d that 11"1' 1"\·,1111'1,11 Ih., 1'\ 'r('I~l1bW' nr AOll,. il)(,1 ,!1\ 

'1>; ,;ili"ll11 1 ' \)11" 11111 "I' '.~ p t11l 11 lli( - u~. ·d, nlld il i .~ P,OI"l!'I,· Ihal 1:, 
J,,"r , ... 111 ,,]" :h,· 11.",11:111 "'!llld 1'1' ""'11 II"ll!"'1I1 III'lkill!! till' !,ri'llIdh" 
t"" "0.,11.1" '1' 111'1"<' i ~" I ;( r;..:~ 1'01 111111' ')1' 1111111(', ''''I 'I , .. il1l1.\· I lnli( ~ 'ald , ' 

,011 rl ·,· ... 1l Jirillg, ),1!1 !lH) 1111 11 ': •. ';111"/.;1'. T I!I'-,'I!I'i ' jI!dl("~ ' Ir ill ( I .; 1'1')' 

1"1"11: I'dl'"I"I"" I'·· ~i d lll· ,In' 1II11l:h ht'l ll't· t lwlI Illt' Ill 'i'! "I'1 I l'~ 11Ill d,' 



15C nutldill of tlw Unil:c1'sit!J of '[ f:t·{/~ 

frllHI ]'fI\\' li;.;'lIil.~ Irill! t'itlicr 10 or 1~ per (:('111 (.Ii' l'O,i1 lar pHd!. 
T ile 'J'exns petrolclllLl re;;ic]uc scems to he all CXl;clll'tll hill!]ing ma
leri'll. [I criclcJllty l'c'tluil'cs n littlc longcl' 10 gnin i(.~ ,:i!'{,lIgtJI Illnn 
t·nal Illl' pit('h dll(>~, aJld it is not qui te ns h:1I'11. .It H'i'llI~ 10 Ue 
IIll1dl JlI"J't' 1·111 ~Ih-, nnd t1!crefol'(' the uri(]u,'dt,,, Irill ]'1',,10,,111.1' -l lind 

111l1l,!lillg 1'1111,1" H:; \fcll :h Ii\(· III'iq IWt!N' 1I1<Idl' ~ ,-,1' 1'0,11 til' pilch. 
It ai.;() 11n .~ tlie nJ\'fmtn~c o f Miring 11lileh I('~;; ].];I(:k !'lHnke. T hese 
hl'i'plt'II,' ~ l!Urn ,'\~ry fl·('{· I.r, (tnd prohahly too mpitlly 10 be 118('(1 as 
a :;al,~lilufe tor IInthrncile, 11111! they nls(I (,ouLiin 100 IUllch ~ns to 
be u8:(1 to good ,ulrnlltage ill a :'('H-rl'edill~ allthra('ih~ ~tov('. 'J'hry 
eould, howeYe1', be used 101' the SUHII-' PUl'pO~I'S as briq\lettl'~ ~n. 

2,8~ii 0 . 
L II,ol'lltOI'Y No. 2.,R8!) K ,] 'IIC88 brifjuettes wcre madc (rOIll 1'1111' 

lignilt. il'OUl which lI\o~t or the wuter hall becn l'clllO\'cd, l,ut witJl
lllli- the relJlo\'IIJ of the gas, 'J'he following mixtu]'(! lI'as lI ~e ll: 

1'~ pct' ('C11t coni tal' pitl']I, 11hout 1<1(j dcgrcf's Illelting poin\'. 
~; J1~r cent !;l'ollJl(l etJ'eenin;;~, or low g ruclc flOIl1' . 
. J pl'f ('f'nt hiblllliu(lll.;; coaL 

80 IWI' u 'nt- rnw lign ite, dr.\' , 

'('Iwil' composilion 1\':lS :19 £olloIl'S : 

----.- . . ---
Mni.t"re .. , . ........... . ...................... , . 
Vol:ttilu ~(lml.>"stil.>l e mnllcr. 
I'iud c~rLo" . , 
A"h .. 

Bri tish Ihcn\\~l unil s per pouno.! 

As ree'"l, Dry, 
pcr cent. per ""nt. 

~ . 17 
41.211 
4!', ,K!) 
8." 

100 .011 
II. I MI 

'43 :0..', 
.J7 .gO 
9.:''0 

'00 00 
II ./;1>6 

Th{,SI~ JIl·ifjIlCI](·s nre n~fy sillliim' 10 No, 2,8S!i C. TI I(,," ~l:l·tll Io 
he ,1 lillk ,,1t'OIl!!(»' nlHl lI'il1 prohal>l.I' 81:11~ ll 11H~ 1I1Iing, 10 (l li mited 
(l('g!'( .. 'C, 11 lil(\e h(·th'l', 1ml, tl lt',r :11'(' nnt as sal isrnclor.r :IS No. 2,885 
D, t1l,,<1 .. with'!i pCI' ('ellt or '!'(!\Il~ pdrolcnm 1'esi(hw, Til e color 
is n h)'olrlli!:h hhlrk . Tlu.';:.c bl'iqncttC's nrc crl1lsiilC'l'nbl," ~llWl1('1' !lwn 
UI')~e llIade fl'Om carhonized re~idue, '\ 'he shrinkagt! i ,~ greater on 
il ryillg tJlIIn ill the briquettes mmle from clll'bonizcd l'(;'~idm', (lut! 
:llso greater thun in tile raw lignite b l' i q \lcUC',~ ill wllieh 15 jlei' cent 
or petroleum rCl>iilne II'IIS use{l. 'riley "tand I'N," sat i8rl,ctol'iiy in 
ill(: ail', hut ill tile lire tl ley {'l'lIck eonsidernhly. ' I'II{,." will not 





,-hI lid tunrh pnkin.~ while burning. Thcrc i.s a Inrgc rO!lIll1e of 
/ln u l" :lllrl (.fl lI .~ i, lcn\hlc smoke. 

Tt will hr' nnti("(,a th:1t ill Ihi.~ llli:dl1 r( ~ :I la rge per ,:e Ll~ nf pitc:h 
JI m] flour l"{' n . 1N.~ the hinder l"nther expeJl~i\"e, c,·pCt'i;(lIr wheu IIP
pli('d In )':11\" li!!Hi te. T hese f:ll\" Ji!!ll itc hri(Jl1(.)t h· ~ ('n111 lot he eOIl 
~i(kl'l~l NlIlIlI l"l"ri nl ly s nti~r;lI":tnry . 

1I01/S/olL {filll ily Cool Gild Malillfrll '[lIrjll9 OOll/ jlallY, }\" "ou~Tjlfc .. 

Leon. Comity. 

1'11(> nlllt! .\·>: i~ fir tile li,znitc 11M. nr l-end~' IIC('II !!in·n. Tt.t' li;znitp. 
:l ~ ]"f'r·drf'lj yip\,lt"l ]ll,?iO ('II hie rt'<'t of nlllHlI' iti",l gao I"'" lon, 
the tcmp{,(,Il\lIl"P of the fetort fli nging- rrolll ' ,7.1'! In 2,Ol'? ,lc;,!"r('cs 
Fnl' l"rnhC'i l. (1.')0-],100" C.). T ilt' ('om pn~ili"n "f Ih i ~ WI~ \l'1l .~ : 

CQrh"n;~. ~e',I ... . . 
r:~rM" , nn,"uid~. 
1U"""n~" t" .... . ........ . 
(hy~n ..•......... ..... .....•...•.... 
"~·d rn",,·n ....... . 
M r.th"nI' .......... ... ....... .. ...... . 

r~r ce nt. 

··· ·1 .. 

1·1.00 
17 J iO 

I . fln 
lI .r,(1 

'11 .2~, 
\" ,lIi 
R. I II ~:Ifi!t."':'h~"';';'·1 ·,; ,;ib. .~ .. ;'~ i';'; ·r;';'i. ::: ........... j :S:l~ • . 20 

'flle ~' ie1d of l'l'.oi ,lll (' wn8 1!1.:l l'el' cent of the ligll ite n~ I'('('(' in"cl, 
:IIHl it IlIll\ the [flllfilring t:fllup. l$itiull, th.r: 

.-=:-::;;-;---,: -.--
\ ·<IIM ;'" "mOb"" l ibl" 'natt c~ .. 
Fj~~'(\ r.urhnn .. 
A.'h ...... 

Hnli.'"ll!.crmal unil! pcr ""un<l . 

Thl' yil'lol or j:II' and ;l\lIlnonia 11';18 Ilot uetermined . 

4 .i!1 
,7.111 
11I. 1i 

I t.IIMI 
l:l.:r<!i 

. \ S(: ric,; o r hl·i,!llt.!iiillg" tests Inl,;. !!I 1l(le 011 lLIllterinl rrom ",IIiI'lL 
lint :I ll of til!' gn~ lm,1 lJC(:n l"CIIIO\'t.~1. 'rhc rcsi(l ue WI'l S cl'usllc{1 to 
{\l'~ r"l1,,\\"in;! :, i7.c~ : 

-- - _._.- - ----
Cn,,, .. ·, llin" W_n""h ..... . 
ll~ ' w~"11 III ' ''' 1I :\(I_m .... h .. 
U"IW~,·" :\( ' and :.o-",c.,h . 
lJd .... co·n f,U :o nrl JIM,.,,,,,,,,,, 
Fillu I h"n l\IU.mesh .. 

" C" ~"C·:·O":' ·_ -'-
" 21 :t! II i 

\ :\ !J:i 
If • . r., . 
17. /(11 



T !II' ,,,II ' II~ u'tllal"b ill n';.!ill·ll jn siziu;! <11'1'1.\' Ill'l'f' H~ itt ill!' " I II\'I" 

1.nhot'a t ory ~o. '!./'i.'(fi ,.\ . 'I' 1t!'~I' llt·iqt!,.jh·~ Ir('I'I' IIwoI,· fr"ttl 
I,at'lly ,·" d "lI,iz,·,1 lignil\' n·~i'hl1', (1l(' ,·"rl'OttiZ,lti"iI h,,,·itl.~ 1,,'1" 11 

IlI:!.I,· ilt (h, · n·;!tt!;l t' "jnllol<l",l "i~.(' ;!n .~ 1'1':/11'1. 'I' h.· 1',,1 I· ,wi 11.::' IIII\~ 

I !It '( · wn~ u~, '. l : 

H 1"'1' I" ,tli ,·\),11 IHt' pild" it],oltl 11:) 
-, 

1ll'1' "I'H! ;'::1'01111'] ~,·t'(1'lIill;'::~, (11' 1011' 
_. Ift'l' n'll i I,i I It lIti 110 'tt~ c":!!. 

~.j 11('1' I" 'n l pilrtly nll'I'Olliz,'d I i;.::tt i I t' 

----- --------
i\1"i.Lun· ,,, .......... , .. 
,",,,];,tih' ..... nh""l ilolc .""tto,. , 
Fj~",1 ",,,I,. ,, , 
A,'h .• 

li ri ' isll tll"",,,.,1 unil, Iwr I'""nd . 

,1";.::n 'I"~ I ""I( i tl .!!' !~Ii tt t. 
;'::1'"01,, 11 <Itt 1'. 

I·('~idltc. 

,\, ",,·' oJ . U ry. 
pa ... ·ul, 1'1" .... nt. 

I I~UMJ 
II . I ~~ I 

1111),00 
1:!.U:I:! 

'I'IH '"'' I<l'i'lIl"I[('" lliln' ;,!o<l,1 1'11,I'"i(:,,1 1'I,,,!,('rl i,'.:' :I"t! I\'"uld .~i\'(' 

;.!ol.;1 ~a i i"fill'li(t ll . '1'1"'1t' ('olul' i" 1)I' lI d .\' jl·t IJlnck, tilt',\' hnrl' ;.::"".1 
~ 1 't'Li('I' Hl ld Hre 'Jllil e ,h'I1~", ' l'ht·,I' HI'(' "u nit-il, " n,\' .~ t l'On;.: I" l"lll.II,· 
wi(II(lld ;':I'('al IIl'c:lkng"" ' 1' 1:1',1' .-lilm1 ill !he ilir withnn! HII\, 11 'lttl

I·tll·Y io ~I;t(' k, ,11111 ill lite rll l'l lll(:I' Iltl'Y Ioul'll In'l! il l ,,1 h"loI IIwi .. 
fmlH _""ti,.rnt'iltnly, T Ilt,." h"l'1l Irill, ,) >"111,)11 ;JlUt>lIJlI or J1nllil' 11'11\';1 

l it.· tirl' i . ..: lil ' .~ t ~1'1 1·1t'tI . I'lil n([('I ' "OI1lI,",-liol1 i" wl,11 11 11 .1,·1' 11'11,1', 1'111' 
1111""' j" 1'1'1',1' .,li;!'l lt allol 111"1'1' i" Itlll Jijlll' ,_III"kl', T IIt '.r j' "1'1I rH'",I.\' 
:l Il ,1 hold (ogl'llll'l' 11',,11. Tllt,.\, I'HI1 III' 1\.-(',1 ill Hlllhl';wih' "1,'r-r"I ',lill,~ 

.-1"1",-, ill r lll'! I "(" '_~ , tit'{' 1,lm,·.". ";III;!I'~, ,·11' . F"I' ;!1'III'I',11 rllt·' P"t'

I"'~I '-. li:I'''I' Il r i l (lll'lh'~ wi!] ,:firl' I'Ny "idi" rnd ory 1·1· .~ I t1L". 

Llh"nl l "l'\' .'1". '!.SI'i(j 1\. T It","I' Iori1Iudt(,,, l\'t'n' IIln.), ' fl'IIlI 1 f;lI\' 
li .'.: I;i11- 1,'ltil'!1 1"1'[ 1""']1 .ll'i .. ,I, hili 1'1'<>111 Irhil'll I ltl' gH~ 1t", 1 Ullt 

I",,·!! " 'itlu\'t·,\. Till' follow i ll;,! 1lIi.\! III I' 11':1._ Ibt'd : 

!'! 1'('1' "1'111 ('\I,d lill' l'il(·II, ;lll1 lld 1 1;j (1";!Il'I '" 1111'11 i ll;.! 1'00inL 

.J 1"' 1' "1'111 g""1111I1 ;«·I'(·"Jlill.:1" . ,)t' )(.\1' ;';:1';101, ' ~""r . 
. ; 1'.'1' 1"'111 j,illll1lillllll~ I·nal. 

:-; I 1'<'1' ('('111 rail' ligllill', III',\' . 

'I'llI'il' ""lIl),,,,,il:,," ,,'n" n" r/ll l 0\\,~ : 



I.I!) 

, . 
As rcc·d . I Dr.\·. 
I" " r,·" l. I"" rO' "I . 

~!";' I "r~ ." .... " _ . 
'""I"tilc ,·",,, \,,,,IiIM "",11<:, . 
F;~col ,·,,, I ~,,, . 
,hit . 

British \1H'cmol \l"il~ I"" 1', ... n. l . 

. --~- ---~.- -::~--I!II :~~l~~~: 
. ... .. . 111 .·111 ;-, 1 . (~ I 

... . ... lI! :n 1~ . 1I() 
---- -- -- -

I!~I (~l I!X ' .lM' 
. .. ".. III .'I\HI 11. 11:17 

L :ill'"ll'Htnl"Y .\In. S1'>4f ( ' . 'l'j l('~I' IU·j' I'I,· t il·~ In'I"I' Illilrll' rr"lIIl ra\I' 

Ii!-! uih' lI" il id. Jilld (H'I'II Ill"i('ll, hilt froll! wll ir·" til(' gn~ Jwd nol JICCIl 
1"" 1I111\"(1!. '1' 111 ' r"ljllll'ill)! lIlix1 II 1"(' 11"11$'- lI~( ' o l : 

111 1'«1' ('I'lll (·.IHI tnl" pill'h, :Ihll ll t ! -I-i d('g1"e('~ 11I clt ill;.! point. 
~ 111"1" ('(' 11 1 .!!n '" I1 ,1 ~( · ("I~ 'l1i ll;.!~, ' It· lo\\" ;.!1·'I,k' nnll l·. 

;; 1,,'1" ('(' li t hitllillill"u,; l:()nl. 

HI 1"' 1" (·(',d 1"11\" li;.!lI il l', dq·. 

T lle,i r l"OIIlPU,;ilioli \\",1'; ,I'; r .. l l()w ~ : 

~J" ;, I "" •.. _ . _ _. ". 
,""I"hle ", ,,,,1111'111,1,, ",,,Ilcr Fix ... I,·,,,I,,,,, 
,'"It . 
lI,i"_" 11"'ruml " ,,;\ s I"" 1'''11,,41. 

""", -' 

As ,,·,,·d. Urr, 
1" " o" 'nL pcr "p"l. 

7 .1i1 
:11 .:11 
:,\ . 1;, 

~I III 

IIWI .• KI 
1U.\M~1 

H~'"IJ(I 
I I . ;\17 

~".~. 'U'iSH Il ;!w l '!,:-;:-;I; C >11"1' 1"'111 Illlull' rJ"(lIll I"al\" I i;.!l1 i 11-. The 
,li l!NI"lh ... I"'illg 1!Jllt ti l!' 1"'1" ('~'rl l or pilt'lI ill 1\ i,; '! )1(' 1"1 "1"111 Il i;.!IIl!I' 
/lullI i ll ( ', II"lI i l,' Hit' 111"1" (Till or IIOllt· ill ( ' i~ "! 111" 1' l'l'lll Id;.rllct" 
Ih:ln in U. I {'''lhid''I ' II I( ' j; H I,' IWln' d" _·it·,IIII,, hri'llIl'lil'. TIII"~l' 

!1\ · j«(lIt"t I '·~ Iln'~" 1I('lI d .'" o f till' ;>,111 1<' dl ,lI"ad,'r Hilt! {"/ull]HI~ili()n illal 

111(' r,,1I11\l"ill.!! .~I :Il"lrll'Il1~ :Ipl'l.'" 1" I,ul lt :Ili\.;,, : 

'1'111'.'" :11',· 111',,1.:11 ,1.'" .~II"!III .!! "!lol1gl1 10 .~hlild IllIlld lillg In ;I li lll i tf'd 
,I"p' t "", 1'111 1111" 1" :11"1' 1>111 n.~ i"!l"I>ll.!.:' u'; 111(, hri'I",'(lt' .• 111:1111- f l'OIl I ,' :11' 

h"I :ii . ,,1 l i;.!llit.- n· ... idllv. ' I'lli'.'" nl"", I" 'W" I-"I', l ,oiil 1"1'1".'" ;.!I""I rO I" 
1';11" ii;!llii " l , ri'll!<" lt, .~. Till' \\";I~!" i ll 11I""'lkn.!.!:(' \\" llI't·,· I II.·,'" i,; II l11 f·h 

lliludlill:! 11",1111,1 I.,· Il i;.::I"'1" 111,1/1 ill 1111' l'l"i'pll'lk~ 1Ic;l!k r l"<>lII ,",Iri.on
i'l." ,! li.:!llil,·. T Ilt' (·,,1"1" i~ H IIII,.~t 1,J,w1, . >111<1 11 1<"1"1' i~ " " I"\);II""l i1d.'" 

Ii i !! ,· , lIri lli;:!.!!,·. T I" 'I" _1:l lId \\-,,11 ill TI ll ' air. hil i ill I I,,· Iii',· 1\11' .1" 
1o" ld I " ,·t"ill"k ""II~i d'·l'idd.r , lI"ill1"lIl, ho\\",· \" ·I". di~illt.-;!r; d ill).!. T hel"e 

l.~ ,I ];u'):" I"nJlIlll,· "I" 11:1111(' ;1111 1 ,"lI~ i d"I';l loI (' ~ 1I ,,'k\' . 1,,,1 ;I ("I, , \" II II! 
lil'c i~ \\, ·11 ~I;JII",I III(' .';1111,1;1' i,; 11,'1 ;I .~ 111 11 in':!""'. 'I' I)(,~I ' IIl'ilj lll'l1t:s 

1l1:1)" III" ' ""II~ i d( '1" , ·d 1"1'1'.1' .!.!:u",1 1'''lI~i,l('j'i l l ;'': t it,· f:II·1 t h,,1 1111'.'" lire 



lUO 

PI'(){llH"cd liin.:dly {!"'1111 nil\" ligllile, hilt it i~ \'I'I"\" ,1ouhlfn1 ir I"IIV 

li;.:nih' III'iI1I1e tl l'~ will p rint' In 1)(, W'IlCI'HlI.1" ~:lIi ."f;I(-l')I·,\· ror CQHl

)ll('I'"illl Il~e, 

Ld,ol'al<ll'l' So. 'U~~R 1l:"illllp!l(,S ma,ll' (l'OIil p:ntly (',nl.onizCll 
\"odll n llkol:1 ii,2:nill', '1' 111' I"Illh'lJi;m\"inll \1":1;; "III"I"il'11 011 in;t mod
ified h"I.·-l lil"l' on'lI : :1lL,] Tl'Xil" pf't l'oh ,lt ln 1" .~i,]n,' \\":t" 11~t'll fl ·" n 
hil"lll,'1" ill~j,'n ll or "onl till' pill'll. 'I' ll<' rnllowi n;.: 11Ii.\11I 1"C WH!'. u"ecl : 

(j per <'i'II\ 'l'e.\il "~ I'l'Irnl"1l1l1 l'('~i(llH~. 

2 P(~I' ('l'lIl ;..:-r(\lIlld ~1' 1'("'lIill.!..'l;, 01' II)'" ;..:-nulc 110\11' . 
.'", pel' Cl;!nt hittllllillOll": (·oa1. 

87 pel" ("I'nt p;lrl1y (':ll'I,ollizt'd Norl11 Dllkl,la .T. i;":-lIi!e. 

The ':OIIIIIO~itio l1 of tl te",' Ill'iqllelles W'Ii> ns rllllo,\",,: 

111";"".,, ........ .. ....... . 
Volatile <:",,,lIu,(i l.ol,, 1l1~lter . 
Fhc<.l cndx''' . 
A.II ... .... . ..... . .... . 

Brili"" tllern",1 ""il< I'e,' l'"u",I " " 

.- .. "" -

I ,b l"<:c' , I, I)r\', 
[W' '"C"t. [W' cen t. --. --~- --:t- ,\ 'r(-· ;,~ 

, " , III :ill w, \IU 
I;; Ie. 17 6U 

-- - ----
H~) m H~I 011 
1:.!,1411 12,'IX I 

III t hi .~ 1'(1111)'1,' till' ;I.~h I .~ IIll11.<IWlil" hi;..:-h I-'(!I::lll."~ of. ti ll: fll ct lhnt 
SOIll,! ()[ 1.11" J'I.'~il1tll' W;t~ retilll"l'd to a,~1J ill Ille lH1l'lI iug' nlld !Jncnch
WI-{. [lwh'l' OI'lliIlHI'.\· \'l)l\dil iV/l,;, 1I11! ""It I\"ould he eonsidemhl.\' 
10'.\"(:1. '1'11.';:(' lI)'i ljl1(' ll('" hn'."l' C.\I"('Ii,'ll t phy~ i l'HI '1l1<1lil"ip_<, T lw,\' 

an: I"C!I'J "tron.1.{ nlltl h:tr'll :t !Hl ~laud C>;POS\l I'(! (I) Ihl' air lI"ithollt 
:lHy 1."lldelle}, to 1<1 ;1\:\;, T11I'," lll"C ;llllIost jet blHcl;: in ,·,)101", 11;wc 
011 I'x('cllenl slIdnr-(', amI :11"\' 11'1",'" Il cl1 i;c, ' r iley sland h:lIldJing rc· 
Jllal'kahlr l\"t'll :lIld 111(' 1"1 ' i.~ '"cry l i ttle Url'n "ilg~ " In tltl: lir'(' the.l" 

,51;11).1 11"1,11 ilull h~)lll th(,ir f01"lII ;:ali.,rndllrily, nlLholigh IIII',\" flo 1I0t 

1'.1'('111 (0 he quil e ;l~ Iti1l'l1 :I.~ file 1I1"iqllCllc5 lllmlc wilh (:oi,1 till' 
pit('h, Tllf'y bu rn I\"ith ;1 ;:111,111 tblllC :tnd hut Ji l llc 81l1nlw, 'fl lcy 
1I"0nl11 lIIall\' all t'WClll'lll- :<lIh~liintc rm' :lnlhr:tdtc in Hf'!f-fcC'din;; 
~I()\"('~, Hlill Iroul'l nl;:o he :m ex(:ei!eut. nwiel' iul ill fUfII;\(;t'S, fin! 

pl:II"';;, l'allgeS, elC', For gctlcml fuel pU 1"[lo ~es t.lteS(! hri(lll(,lltoS 
\\'(Hlld gil"(' ('x("('lI('llt "ati~(il(: ti(lll, 'Ph is lest U"I1!" l'111l fo r tl](' P!11'
p"."C flf Il l'[t'rmi ning' illl' l"ilh1l' or. '1'1>>;11$ !whnlelllll rI, .. <i,l IJ1! II !; a 
~lIhslitll(e ),illller for ('oal t:ll' pil'ell, nlHI Il~(! 811111pl(> Idlidl \1"(' 1lI11dc 
I-his ic~1 with I IH~ prOI"('l1 \"{; l'Y ,~nli8 r;lctor,\" fOIl' thif! PIIl"!lf1S(', Tile 

hd'lll('tl('~ fl l'(' 11nl" qui/e ,1~ ltrJl'd !1!; those mfl{lc from tIll' 00:11 In r 



ltil 

pHdl, wl.iC:!1 we ha\"(' (]1'8('l'ibr{{ find mcd ill nlll{']" ir* in Illi.~ rc
por; ; bll t Ihr.\" fI l',! \' '..) 1".\' fOll!!11 :iI1(l r!H~iir, nllll T think wou ld ~Iilwl 
hlllltll ill!! rully ilS \\",,11 ns hri'1uetirs lIInde wi1h the s,lme ]ll"('('tllt
nge o[ h,l1"(lcl" hut" 'morc hrill]" ('0,11 lar pil e-h, 1m,] \\"011111 girt! II'Ss 
brr(1kngl" 

'J'h j~ ' 1 '(''\"'l~ pr1rokum r('~i{l u(' Irnl'k~ \"('1'.\' .~aii .~r;l ,.j llril.\' nnd ]1 1'0-

Ihleps nn ('\"f'cH('1l1 hrifJlleilc. 1! hn;: nn nlllf111I:1.!!J' in the rnrt ihn t 
i~ pTodt1(·c~ llll1rh I ,·~~ hlacl, ~mok(~ Ihn)) coni bl' pilr-h docs. 

C()}/ Chli~i(.I/I.,' . 

'1'h,' 1"('~l1lb oIo1aill:',1 in IlIl'.~,' I,'~I" 11'0111,1 iudi"nl,' Ih,l( ( 111' 1111·111-
od~ II"lIi,·h \1",; IInl"l.' wurkc(l tll1l ;lnd IrllidJ ,11"0..: ;1»plilCallh' III XOl'1h 
DHk"t.,1 liguiH'>', (·,:11 a l ~\1 lit' 1I,,('d with ;I rair ,I"gT"I: o[ "' Ul'ft'~" nil 
yOll r 'l"I.:X>I'; ligllih'~ . T he ;;pef:i'l l clIHI";Il"kl"i~lic~ of t he ' l'o..:x:I" li.:.(
lI ill'~ r"(llIil"l~ sl ight lIu)dilil·'ltioll in the ,·t) llI lo l(c'l·("i:11 :l l'plil':lliull (II' 
Ilti.~ l)l"()('{'''>' . hn l no lIlah!l"iul clulIIgl'S ill »riuriplcs l) 1" mdll(llk 

OJI lttrOllJlt of till' clilllfl\iC rOl1d ition ~ :Iud fhe ro)Ot of fuels, it i~ 
])l"ol):1I)le !lInt tit,! (ype of briC"Juelll' ~lloliltl he ~lighi1y ']iffe l"l'111 frOIll 
t lt: 11 w),i dl ""0111,1 Ite eU II ~ i dcI\'d 1I 1f1 .~t dc~il":llJk {·ullIllII·t"\·ia lly ill 

KOlt11 1),, 1;01;1. 'I'llI' IIIU iH Il iJfel"t' IH"e wonld pl'Ob'lhl.1" lie ill the dl'.!.!"l"ce 
to \\"hidl lit .. · I'a t"i,ll lliwi ioll .-IJOn],1 inb~ pl:H:l", nllol l'o."'.,il.I.\· ill \1)(' 
\1.~C or cnul!- I'l"l 1"011'1111 1 I"r.,ill lH', if it (,!III he oliinin"d ill .'u!1i,·i,'11I 
f]llanlily :l lId :lll<lIl1ki(,lllly loll' pd,·,·, a>' ~1 ~(ll)~lillll l' fOI' "n:t! 1;11' 

pitl'lL 
n.1" rd"!l'J]'"l" j,) till' earlit'l" pari !If lid.;; I'CI'Ori , ii will k' "('ell 

IImt !I I!' ~:lll!pks or nil'-(lri(',l 'f" \Il ;; li.~ni!C will PI"OilllC1', 11<']" lon, 
i l'IIIt, !),IJOO I" r l.OWI ('Idlil; ted of g"; I~ lOr ahoul ;~;;.-, n. I. II., UJl
I'lIriJil'd . . \ 11111111.:..::11 11)(' Ill·,t! \",llw' i .• "t)m('whfll 1"\\,, /I I(' .vi"I,1 i~ 

I"('ry gooo, l. Ii i .• I'l"Ol,a hle Ihal if thi.~ ro;11 l1"("n' \·fl mpldd.\- d rica 
1I(' fol'(' ,·;)rhunizill.!.!" nll<l jhc efl1'bol\izill~ \\,1'I'C vone nL a I:'IlIllC\\'hnt 
10\1"('1" h 'llIlh!r,llul"\" 1he gil.> 1I"0uld I,,' of I,igl,el' Iwntin!-: ":lltll ~ hnt 
of corr()l;pOlluill).{I ~· smallcr yield . M ()n.o()~{'r, if til l' ;;:1 '; wl!re I'uri
fiell, :1~ wil h "("Ilin'\I"~' {·it .... ga~, it" H. t. \1. wuuld III! (1)1l.~il] '~I·:lhly 

l"ni~C"(l. 

I n CUlllnlcl"ci.11 J11'i1!·licc i t wouln rr"bahly IJC morc c('()IlHlUicnl to 
dr .\" th,: ('!l;\1 ill H l"" Lny dri ~'I" bdnrt cari){' llizi!J;; ii, a~ lhi.~ \I"')llld 
in('rerw~ tile rapi,Jily of (; 1l r\)I)llizing: nnd tlir C"Jllahly or till' pl"Ollud. 
By ~o doing, it i, 1'1"01,,1"11.' {lial n .vil'lt! of g,:")()O to rl ,0(10 ('lIhie feci 
o f gns ('0111,11",' '()unh ..... l Oil ill a ""'lItllt"rcin] pl:llll. 

'nli~ ~'l" iii \'all1:lll!l' f OI' 11"nl '11 101 1"011"(' 1" ]l111·I}ll.~e~ :llItl if Il,:ed 
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trill! 11 '1I!IIlltle' i .~ ('.\("I,I/I'llt {fir li:;l lfill;:!". ('ol1.~idNiJlI-!· 111(1 (I,l~l! with 
Irhi('ll it (·a ll 1,1' Ill'Ulllll"'oI illlll !lll' In\\" (:(j~1 of t hc "1·i:.:- i ll,)1 l i;!n it.c 
;1U(1 1111" I"alt ,, · "r Ih,' 1 , ·.~lI llill;! I·,'~idll(" ::'lId l H;!lI ill' ;!H~ !"hqlll(l , ill 
!tHlIl.1" l'lI":lli l i t·.~ . Ilill"l' il ;!"n<i ,·"I1III1"I"('inl ,- ,, 1m', I r 111'011 11"1',1 liS n 
1,.\"'1,)"<1:111..1 ill (·((IIIU·dipll \\ilh illI' hriqll"iiio;!"r li;!lIii,'. ii I·"u l!! he 
~o!o! 1I11I'llril1l,,1 :It il 1"i-l"1" lo\\" I'l"i(·I'. ('~iof'(·i nlly ir 1I ~1·,1 rrlr II('ilt ;Juri 
p"I\""r .!!'!5.. .\ 1"1"Y rE'\\" "(lld~ ~1l1 iHg on ihe hy-prnI111l·t .!!:t~ wOlllfl 
II" !' it (·I>II~i.I (l1"H II:(> l"('I·'.'III1C 1'1'1' 1011 (If h rif! lIt'lh'~ ' 

I II :I<l.lili" 11 III I hi'. ir ,h'~il1',L ~« lI le ~nrill;! ill HII I)Il/)uia ')Ild 
li;!lI iil' lar \'ull id I", ,·IT' ·I·kd . TI ll' .,·il'lll _, I.r Ih"~I' hro "III,shl ll('('S 
\\"1'1". ' w,1 Ildl'rlllillt',1 0 11 1111';;'" II'~I" "r '1"'\"n~ li;:!"llilr, 1,,11' il i."' not 
pn,l,nltlr· Ih:11. 11"'.1' '1'0111,1 1'11".1' ;!I"j·nll.r 11'1\11 1 (1 ,, · 1'1'''1111._ ol,lnillcd 
wilh !\'"r1 h [)" k"l;t Ji,;.:-n ik { .~('(' ' ·lnl·".,li.!!:tii,, " "' <lr l.i;!lI ilc Con i 
Hel'ltiH~ I" th~' l 'I 'O,l11dtOIl or t;n~ "1l11 TIriqlll'h, " by 1:, .1. Bnh, 
(-(H·k) . '.I' ll i ~ li;"::lIi\(: !iu' ,.,llO u l~1 lw \"(' cOIl,;jtkl"<tl) l\~ ("j)lll llll'l·tiit l n1IUI'. 

Till' re~ i dll(" protil ll·t'li artl 'I' 11l( ~ ga,~ has llt'ell l'xt1"ud(!~1 I '; or JlIgh 
rUl"1 'illlll'. 11 i.~ I' rolJilble Ihid ill l",lI11tllcl"(' iili i'l"ild i t'l~ ,t!lunl 50 pe l" 
,·,'ttl "f [lli~ "ilt"i,IlJlizl'd 1"e~jdll l ! l"1l1tld hi' olJlil iJ tI"l1 PC' t· tUlI of ('aW 

Hit'-d l"il :d i i,!!uilt will! tllI),,1 0( ti l(' g:I" (" ("wOI"I'd . \\'11 ':11 (I ll' lo il1llll1g 
IIln!t-"i:,1 i.~ ,it·.lu<-l(',l it willi", ~l'l'll tltil! il \Iill l""'luin' :lloollt It lOll 

alit! litl'(,(>-I]ll:lI'lHS or I'u,r (:0:11 rOl' 11 iOIl o f 1iJ\ i ~II{ld IJI"i~ Jl I('HI'~. 

' 1 ' l lI"~I' tJliqul'!/(I)<. 1101\"1'1'1'1", \\01t1tl I'l' III lti.2"IJ fllel \'itllll' 11t!!1 if ('lll"
IIOltiZ('(] tn ii,,\! ('X(('lll ~llOIlI" Iw :1 11 ,'x,·,'lI.'1l1 ~ll l,~lilll'" ror :tll

:ltral·ih' ('0,11. S!! ( ' !I l,ri'Jlldi('.- \\"Ollill 11:11"1' lI tallY il,Ir;IJtliI~l'~ 111"('1 ' 

!i:(' J"ilW Jig-nilI'. TII , ·~' \\"1I\11r1 II(' 1111:1·11 Ili).!II'; )· ill hc'a tilt .:! ("film', 
1),,·.1' w(luld lin t (lj~ iJ1!t';.!I",tl(' \\"1ll'1I 1!\I)o~l',1 :0 11.(' 'Ih' 01' (.n lourlli ll!!. 
lI'ould lie lI 11irOrtlJ ill Fiz{' rmel rOIlI"('lli(l ll t II! Ilf<lldlc :111<1 wOlll(1 hc 
,""If 11 igh (,('otlomie vallie. 

'I'lti' I"CHI\t!> of 'IIIt'H' I,'.~I~ II'illlm,' (0 l'I,l i('\(' ihi)1" in \·"Il."id"I·;l lio n 
o[ 111(' c1 irt liliic ('Il11diiioJl~ ill y"ur ]"( ',l!iOll, II II' I;,,_"t or ,dill'" rll,'1 and 
Ih,' ''']10('i1l1 (,hl\l f1 ('/Cristil'l'l or IIIC rnw li,!.:"Jlil;>, it 11"011 \.1 tJOt lJC 

(l('~iflll.,l(', ill IWIII.'· ("il~(,~, tv lIInl,l' it cOllll'lettl.1" r,l l"hOllizl'd I"(';;.ililic 

hrif1llctt(', hnt !'atll('r all illh-'l'lllcllilltc qllalit.l· ill whic-h t l!1' lig:ni tc 

II'vult! IJC partially ('flrl,onizcd by fI cher,p awl sil!lple ]tr(l('('~s ami 
t-11Ilr, Pl"lJl ltlce a hrifjllCHc whit'!1 c(on ld be tJl:lrkdell ill :t tIll1 (;11 lowl-' I" 
pricc lit :lJl IL cOlllpletel.,' (::trlJ()I lizcd r·c.~ i flll{' hriq11ette ('''lilt! III' ",0\(1 

{Ol", 11111('8S n fil i r' !,riCf' ('oul d he nhtn illed fM j);c glls. 
SU(' \t fl IJ1"ifJll('i tc from jlHl" tly Cit l"lKlllized rcsillu('J \\-0111 11 proH.1; :Hl 

cxcclh:nt s[(,:lJJliug rUt,\ Hiltl :l Is.) gOOll ror Il Ul~ t hOll",d l,) I,l PUI"-



pn'l'.~ . .l ! IrO il ld br or gNul hrilting \"lllue, IllllCh <1llorc tile rail" l ig
iliie all d II"fJllld lie ~lImei '!ll !1.1" siroll.:.! (or ordinary hnlldling . 'J\lw~c 
1·lllll·llI~illll" :l fl' 1,01" IH· 0111, I 1"I,i11l;, h.l· 1'\:;111l inflliuli oe till! il('(;UIII-

1 "'lIyil '.~ iu·iq lid Ie"' 1IIll!1(' 1",·(1111 11,0 pllrUnll.\· ca l hOll i z,~(1 l"C.~illl((" IiiI' 
161., (.( wllil"i, :lrr' .:.! i l"" )1 ill 111i~ r<,port. 

Hy "'11,·1, 11 p:lI·!illi (·:1rh01lizill.~ l'roel'~~ . ti,e Hloi .~ llIr(' ;l)1.j iighlcl· 
1"111,111\(, ,~n .'(·": \\"ould I", llril"l'll olT ('<I:<ih· and ,dill liiil{, l·o~1 :ll1,l 1I 1t~ 

r('~i,hl\' .rh·ld \\"oliid III' . nr l·onl"!'I·, l·orl·e~pnl1t"1iII.:.!ly lill".:.!('I". H !/u',.:e 

ill"j,!Ilt·ih.' In'I·C !JI;lll(' Il"ilh the ]H·OIW.,· pI·oporiioll 01 l)iJlll('[' (hcy 
WHIII.] 1111110111,11".11.\ .. :.:: i r, . " -al i.-r"d"n· Vrn,llld. (",. Ihc II ;;C;; ))11'1\

I ;<lW·'l. 
0 11 1!1t: "tilt'l" halld, t l U" ~" tc.~h \\"oul,l ill,I;!·;)!:c Iha[· it l\"lIlild Hilt 

I'l' 1il'·i,·"I,h· 111 "11' .1111,1 til prndll(·l·, Inr ,·uIl1I I1Crdl\1 ]J"l·P""':<, raw 
"1" l !lll";i ,·I,, "iZ(· 11 l"i'ludll';:', 111111' li~lIilt' b .. i'1I1(' l h·~ Irill ),ul ~t:1lhl 

Ihe 1,..·illl ,,'I· UI" hH lldlill;':: r,·".'" ~;lli~r;It·loril.'", Ih wil\ III~ 1:'(\('1 \ hy I"d:-

1·1"(' 11 '·(' I" II!!: .• ;1111\,1,·., lI"hi\11 11IT""'1"'II.'" 1!li .~ n·pol"l . 'I' h. ·\" c)";!ck 
all ,1 .-l·,IIII I,]" ' Iu il,· 1·1·;"lil.r ill Ih,' flll"lHU·I" ,1'1<! til 1"I IC nll,id \11·0-
Illidil lil :llId (·:;,·al'" lOr a .1;11·.:'::1 · '1 " 11111;1.'" or gil~ I\"lddl i.,; pn'~"ll\ in 
ill;' rill\" li;:"II;I(', .F II I·lhl'rtlllll"l', lh ( '~ ,· hl" i' ludll'8 hnl·I' nut as hi;:d: 
111'HI I·IIJ,II'. I:n,,· ligll;ll· 111·illlll'tk~ \\"1)111,1 ('II~T llC'lrly II."' 111111·11 In 

jI!"OdIH"<" il.~ tl1(~ i'llriilil k (';1rilllll.izl·.i 1" '8idll'· III"i'lll('It.,~ I1tld wo uld 
lie 1"I·y 1I1111"h illl(,l·il';· ill (lll;d ity, '1'111"·' ·;-"\"1', [ II"/"Iul,\ 1101 '11h ;."" 

1111.\· 1I11' ·lIljlt II I I!,,· it l fl ll n t".ldllJ"C Ilf 1",,\\' 1>1" II lu·arl","iz(·,; Ji.!!·lIih, 

1,,·i()II,·11 f·~. 

I. Ildi('\·,~, li()I\"(\\·('r, Ih,iI Ily III" 1"1IIi1l \ l·nrll'Hli~.ilIiHII " f 1111' 'f,·XlI ::; 
l i ;";:llil~' II Il .l ihe II .""· " I" 1"111" prop'"I" prllpodi"l1 of " T,'.\n~ l'I·lr"I'·lIt1l 
H('~i'hll'," i]' it (·,,11 1,1' ."I ·I·IIJ"(·,] 'II 101\" CllIlI!!{h 11I"i,·" nUt) ill Ln·;:I· 
(j11;]uli!;,·."', a ~' l !;, ra,.]" I".r (·"II\II1PI"(·i ll l prollu<:t (·all 1,1' Hl,·,·('.",~1"1I11.\· 

Pl"lldlllTd i ll I(".n l il ; (·~ "I· IIIHlP,· 1·",!<liiioll" where t hen: i~ lint IJp-

111;111<1 r"l· :111 nr Ii ,,· )!n.' Irl,id, I\"mlld It(' ]lr,1{lIH"I"ti Ily ' ·llIlIpll'l!· 

(·a' ],"Ili~.,l\ i ",!. I r, 11 01\"('1'\'1".. tllt'n! i._ n gllod JIlil rkl'! ro]" tlli~ ],.\._ 

1' .. ",]lIt:I gM. III< · 11101"(' ,01111'1"j, 'ly cnl"hou iZl'd n'~i.ltl(, 11I · i'lll<"He.~ 
.1,oll],1 )1\. 1'l"",lll(·~·11 lit (\ ('flIIl Ult'l",·i,11 ,l<l nml;lg-t.,,' 

'I'r,i._ l"OIl'·\III\t·."' \ 111' "I·pod ur 1 'l"o rl~"~()r l\ ,lh{·ol'k. 
TI,,· ill\",·.li;.::ali"II' lIlH<i,· !II" ·\J ror' ·~ .• 1ll" jtll],, ·oc·k ,Irc lilt' Ii\"~t nt

kllljll.- In 1!I·in;.! Ihi~ 1II ;1 \1l'r illt" the ~p t ll'r(\ Ilr {:olllmer .. iH\ po~.~ i 

I.ililll". H" la/.;,·.' II"hnt ~t·(·I1I.~ io II.~ to IJt: thc unl .\· l"Ht ioJlI1i d ell' 
ur 111,· ~illla j ioll 1r! ,,·n 1't' ~'l.r~ tllnl 
he ~Ilu,h· inlo 1\(:N·ptnl,]c h \" i'llll'i l {'.~. 

it i~ dOllht(u\ it raw ligniie cn n 
H is 110\· llt'cl's;;ary to Il"otc t I,e 
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results of (lxperil!ll'nl.~ that werc Illndc ill St, Lolli~ um) ("i;:.t'\I'i ll·n~, 

br the 11·l\ i h~d Stlltc~ Geologicul Sun"(!y, fa !' 111" .1" II,) 11U{ k,ld us 
in Ow right dir(lr:tio ll, Thes.: eX!J(l rilll(lJ!L~ Inokt·,1 t.oJ 11i(' 11l,llIU

(,It'\l1l'e or. hriC)l1cllcs from \'1\\1' lignite !llitl il ;«!('III>! to \li> to Ill' 
qlli l(' 1I ~(,(-,1."~ 10 Iln[ll' for n jll"ofihlhlc cxploiHllinn i, f I1d~ Prl,l. 

\\"" lit"(' Ikt:i{lClll.,· or tllC opi nion Ihal 11le 1o(,~1. if un! th(' ~:)k " 

outlook I!; in t Il(' (l irc('lion of hritllll'lt('~ 1!111,1(' (1'0111 (·nl'lIolli"(.('(1 lig'
HitC, wl1t'Uler thi~ c:lI' l>o l1 i;r,a tiOIl i ~ pHl'ti;ll 01' ' · /)11lpld,~. wi tll re
('Ol'cry o[ g llS, fat' HLII.\ 11lnmoilillCnl liquor. The ,h'I"C'lnplll{'nt or 
tllis industry will , In! 'think, dcpl'n il all the ul ilizilli()11 or ,til ()( the 
jll'OllIlC(S olcril"il t,ic rrolll ligllil<', " iz": IIJ(' "o]i{l n.'~illll(' , 11 ... ,i:!;:Ii;, I lle 
tal' (nlLll pn.dllc!:; or its (li~ti1];lIion) ll ll ,l 1111I 11I"lIi,1 '·"ItIJl(.lIlnu~ 
to ue ol)taincd frulII tllo :l1lltl1oll ia("a l li,rtwl'. 

III ordcr \0 throw SOllie lighL 011 Ihi~ ~l\hj ~'(;I , "1",' huil t in 0\11" 

011"11 luho!"al,,!"y all cxpC'riltlC' ni":ll ~n .~ 1'1:1111 J UI' cli .~lil1ill;! ligll ilc in 
n d'm~l rclod' lind (letel'lll ining 0 1(' yi,·I.l ,llld f)lI:llif.1" u( ti l!' lli'nd
IId~ (lI '/;l ill('(1. 'l' ll i5 ill l'C'slig-H!inn 11'11;: nn ('Iahoratinll "I' ('Ill' work 

on ~:HIIJlle,. or all (If t ilt! (:oal;: 11l1d lig'lIi(.o" Il1 i)\I'(1 ill '.l'1'~;a .;, and 
W,H confin E;'11 to OIW padiclI!:II' iigllih' I,,'\·,l ll;.e it \1';1- illlpr:h:!icllb1c 
tn l·ondl'd so (ld"i lc'd :11\ ('\"l'critll t!ul 1111 tll/ .re t ha n "11'-' ):;)Inplt', 
'j' hi,~ "'1lt"dill \l'ork OI'('lIl'il" } II .~ fill' Iwnrl .l" fn lll" 1I1001ih~ HII,'1 hilll II"C 
,,'xlrnd(,(1 i l' 10 l'IIII"'iln' iill nlliN 1i,!!lI i j," 1'1"<):1 11,'( '.1 in t he ~HHte , 

it II'unld han· \;t;'( ' 11 11t1" '1' .'",'al ·.~ J.d,)!'" !"Ill' \\·01' 1\ "(11110"1 IUI \'(, ht'<' ll 
J1 n i~h('II , 

] )1 Ihi "~ ';1'('f·ii(1 imc~l i ,~:l li oll \'"0 \\"('1'(' g rcllily ni,h',1 I,.," '1)1'. 'r. 
n rl',ll i<:k, a ll,,1I l'mi,!11 dlcllli~l 01 'I" ide t'l: pCI i,:II(-( ' ill :'1I1,1l Illnlk r~, 

:III,! Olll' gr:d.d'1l1 :lcknoll"k·dg-IIICIII;; a rC! tlll (' hilll, il .~ :11-" 1'1 \11". J. 
E" SttlJlkC'll, n~~ i .';hlilt t"i ll' llIi"t to t he 13 U1"CHl1 , The dcl :\ilcll results 
of Ihi." ~l'(-'('i"l wU~'k ,II'~' S\·( fodh ill CII:1p\cl" :\ l. 
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CHAPTERX. 

TJ'l' ,ILl 7.,\TT ON OF RHO,,"N (O.\ !. :\\1) f.IC\ l T P, J\l 
EUJlO PE. 

JI'!: W. llHEIH,lCK , 

'J'hr ntili1.;ll'joll of t he 1,t'OWll ('o~ll;; II n!\ lign ites or Enl'O])c, by 
hr i'llleiJi n,!! i111(\ hy (\c~ii'llf:i i n.' lli' ~t i111l1ion nn,l 1'{'CQW'I',r or thc hy
p1'O(hld~ , litl": 1'(1,1(,11(',1 n ldg-h ~bl;{(! or Ilc\'clopulf'uL 'I'h i~ i n,l lI ~trl' 

lt l:l,\' hr· ('OI11]1,1I'cII, for tllc pnrpn;:(' or i1l11~ll'n l inl1, 10 II\(> h i;::;:hly Ilc
l'I'IOfl('{\ pc:holclIlII indl1MI'.\' in thc l1 nitetl Rhltr~ , ~\ bnl'l'1'1 of 
('I'IHJc: oil j,:; \\'01'111 :l ].nu! !i' I,nn, "II ll,r fI \'l'l'lI,!!e, lml Il1 ny he 11l '1I \P. 
10 yi{'l d ('on"i{lcra111y mo~c lllllll thi~ by Ili~l i ll flliol1 {Iml refill ing, 
T lw hl'olrH eoal~ 11 11 ,1 lignj l (',~ of }:nropc 1111\'(' heen ~n l1flllC0cl in 
\'lI l oc hy bdrilid l in.£;' Ol' Ilw.1c to .r ich] IJy-pl'Ol\ Ucts of greate r vli llle 
(!lO n tIle origin al snbstance hI' Ihe proc(:!'5 of dcst t' liclil'c Ilisl ill a
t jot!. 

Till' (:n!lIl'ilri~(j1l Hilly he (:n1'l'il'll !;till [n rt"her, CrllIle pet roleu m 
(1'01 11 011<; ,Ii ,~ fl'id HI lly (liITcr wil\l'\,Y f rolll that or anot her lli.:;\ r ict, 
f'n' !", f n)1I1 Ililfcl'l ·n! 1\-l'Il~ ill the >"ll1le {li~trid, yri. I hc~c tlin:e l'cnt 
1l('It',)I(ll1m ,~ ellll flll 1m l'diu(>l\ 1>,\. s imililJ' proc('~:;cs ant! l lHHk to 
y ield Jll'Oll ud~ o[ tligllcl' nl I 11(', I n like Ill flU nCr, illC hro\\'n c(fIIls 
a]1(1 1i;!lJik~ o[ ":111'01)(', of Ir/li('h t llCl'c 'Ht' m:my \'nrieUci; [tll d 

gnH\I';:, l, illl<.:1' ill'(I or Clln he ulilizcd, within cr.rin in limih, fo r t.he 
llla ll UIadu r(l o( 1lI01{' ('olH'l'ni rntrd (uels, Rill! ro ]' their yielll or lJY
Jlro,l ucl~ , 

.Ill l'i('lr o f nl {' (;l('1 tJ);I1 )11,111,\' of t he~(' l~urop(,:1n ru('h" which 
Ill'() t111 1 ~ hei1!t',1. [In.' 11111- onl.l' ~illlihll' 10 hut ~IlIllC He:ll'ly i,\C'ulicn l 
willi all e\ otli (' r ~ (,\"'11 i ll (l'l'j" I' 10, I-lIe Textl :; ligni lc~, II c]c.'<(: r ipt ion 
o[ Hlc i n llll~h ',\'n~ dew'lolled in l-:lIl'1lpr is of sp('!.;inl in terest, 1>C(;IIII;:(' 
t he lI t il ; ~,lI l i{)n or f l \'>:' I ~ l i ,~lI ik~ ,rill lIalll l'nl ly (ollow ~illl i b]' lines 
('If dr:l'l'lo]llll ,'nt. Ollll'l' ,·llilJ '((·]'£ or Ih i ~ lHlUclin girc Il le \'{';;Ill ts 
ohta incd ill lite Llbonllol':' of the Blll'Cilll by t he lJr,r d i,,:tillu\ iOll 
or ']' CXll~ liglli tc, 

JI Illily hI.! ,'ilid of l i!,l:ni tc thut i t iii a EO IllClI'hnt i nfe rior fllc\ ; 
111111 i~, i t.~ II1'Ht ill~ I'l)wer i., JO I\'Cl' t,lllin {lint 1) ( cO'lls in or/l illnr." 
IISI' , 't his i." ,l l1c lll' imar ily to thc fil t:! that lign ite I'ontnill;; n mIlch 
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l il l 'ge l" PC I'(-(,IlLl~I' o r II'Htcr than !l r<litlHI',r (,.,,11, nlHI, i ll"I), th,d it 
nen d,\' 1I 1 11'n,r ~ (:nnbli ll ~ mOl'.' ox,r,:!.'n Hlld ~"l l ll'lilltl'~ tllfH'C n~h. 

The hc lldkiatiOlJ) "r Ji;,;'lIilc I!l ily ],1' ill'.'OlI lIpli-1H'd 1,,\' 1I1I 'I'1i,lIl ical 
a lHl dWlllif'al Ift'HI Jl wnt. ill lhl'('(' l\'il.I~. 

T Ill' Jlr~t, 11 11I1 1'd ,l' 1Il,:(,lwnil:al tl'. ·'ltlll ~' l\\. ""II~i~l~ ill ,lr,I' ill),! I !w 
Ilid. H,I- ~1 L' ilin;,;' olr lhe II l1> j .~(lIl'e, \I .~IIH\ly 1'1'''111 ;!:, I .. :,11 P"l' .'('nl, 
t he })('1'(C' lI tng-e 1,1' l hc 011 1('1' ('D Il ~ ti hH'IH" i~ nlisC(1 nwl !l1(" 1 1(> n l in~ 

)lOIr e I' i llC-1'('II",·d. 'J'Ill' elimi ll ntiull of Ih,· Itl"i" t lll'C l'C~lIlb in pn l'ii al 
(li"in l(';,{rat i')1) fi r ill(> f!l l'! with ti ll' 1'( ' ~ 1I1t th:li it (';H\IIol IH>,II' t l'im~' 

pol'inlintl Il l' IIH ll illi ll t!", T hl ' oI" i. 'd III Hj('!'inl II lII,~ l ('OJl"C' II1(,tllh- Ill! 

( ·I1 I1I)1 I·. >~"I·d inlo I' l' if]llf'llcs ('itJl('r Irith 01' Idth()lI t n hi t)(II 't'. 
TIlt' .~(:'(, o ll , ' 1 1l ldhn(1 i ~ lite ,11'.1' ,)( ' I]p.:trllf-t-ill: di"lillillin ll, n pU1'l'ly 

l'hpllli("tl ll" ' ill l11 C'll t , 111 Ilti.~ 1'1''1( .... ,,'', whir ll i", i ll I'ri lll· ipl., al It'rl .-t, 

idcJlli C'i t! wit h th,lL lise' I ror tho.: 1II1I11I1[lIdlll'(' or ('nh: rill' lIH'hll
[lIt'gi<:il l pll l ' I)tI .~t!.~ . lite l i;;lI i k i ~ itralt ',1 lI"ill l III, ' ,'xd tl .~ i"tI of air. 
'1'1((: I l l'lId ud ~ l' .... slI l1i u,:.;' .11'1: n~ Io[loll"~ : 

Pi I',"!. .\ I'\'sidul' (;'lllIpO ~('d of IIlc lixcd ,',l d'OI I il nd tui tl c' raJ (;011-

tn illed ill IIII' liglli te, 
Set-om!' ' I'hc 1"01(l l ile I'Y-]ll"od m·b, " OIl~ i ~l i llg or .~ . I ", \; 11', 11 11.] 

(lltlll llJ t l i ;t(onl \ill){) I' ~. 

'I' ll(' n:~ith \(' iii /lot 11 ('fll" , ill tit.· () l'dill ill'Y 11."1 ' tl r II I .. \I-o ro l. h" iug 
tl i,-iI1 ito.:;l il led illl " BIII,111 )li(,(·f'." i l1~j l ';ld or n;.!;.! I"lIl1'l"ilfl:d ill l" lrIa.~." c" . 

' ['r iC ).!as J"{' _~l'l l l ],l!'~ t~al gil "- 1Il,I de ill t l ll ~ f'HJrh' )H.lll llr j' : ih0 :1I11-

IW1IIi n i._. of t'OI1I'~I', lIl(: ~1I 11l ('. 'r ltr 1,1 1" i ~ <pli h: d il1'pl"('l l l. ii ' lI" ili })C 

,:111 ' 11" 11 !iller. 
T i ll! oldc' . .::. t di~l i l lil!ioli ]1111 11 1' i n E II I'npc i~ ~ 1iI 1 it! l'IIIO'I'al i'-' lI i ll 

S'lx\l I1-'.I' h llril ~;.!C Jl, i ll 00.:1"11 1<111.1" 
'f Ill' Illil'<1 1I1t'l hOI] fi r h" lIli t! ~ 1i)!rlilt , j,; llml or .'.\lnldi" l1 Iritll 

~"lrl' lI l", '1'lli", i" it lIel\' i lldll .~ll'\" II"!ti,.[1 l!I':.!;lIl In nOll ri.,,11 onlr . , . ' . 
,11Il" itl),! 1Iw pn~t ,I' ('ll l' , It Im~ (oll ud jll'ndi c·n l Ilp plil.: it/ iuli lI"illl the 
!;ill1 l11i IlOIl ;; li.:.!ni k s (pyl'Opi~."i l ) " I' Iii.' :-;iI ;"I HI-'I' 11I1 I' in~(· ' 1 ,li.-tri (,I . 
T li i,,: ]>,l r (i(>n lill' li ;,rll il(' cont il i ll ~ :1 ~(,llIhk .~1I11.- 1 !l 1l('(· Ir lli"; l (';m It(: 

l'I'IIIOI'C,l Iril liOIl ! the 1t ~lIn l d.:(:IIHIJ" •. -iti<l11 hy [Wil t . T IIi" Illis 1)('('11 

kll(l\\" lI ."i W·l' t hl' j)('gi nllil1,\! fi r )I,\"t'IIj1j~~ i t- ,1i.-! ill l1 tillll, h il t Ill il t i t 
(-i ll l 1'1: l:nIlIIl U'I'(,ial ly a("'I Jltl l 't i~llct! 011 a la rge .~l.: i1 1e i._ it l!lndel' ll 
:1(,lIit:\(·II II·II I. Frllill thi~ ligll ik tIl(' .",,1111,1 .. p')I"li(ll! i,.: ("(' III (1I'e.l hy 
tlll' oil .,: lI t luI\" l,oilillg p"i ll l, 111* 1,· rrlJlll 1'1"1111"11 f' II ill. ,\ )lint of t lli~ 

I:XII:1( '1 i" pli n fil',l by t ltc .Bnyen ~ :111<1 ,_ituilH r 1 110.:1l1t)(l.~, It is tI ~ l',1 
Ii,; H SIII )-tiI1l1t' f,,1' l 'il !'lIilll],a IIlI\ ;11 111 i " 1I1iwd lI illt 1 · \ ·I'I · .~ill . :It 



The Fll e',~ Usr,J iu T c,1'(/,<; 

is bJack-hrowJI ill (-OlinI' 1111,1 JIll':- :l ('nll d wi(lrll [r:l(·lu )"I ' . "II i ~ ll~ 'tl 
for ]llf1ld llg: l'hnllo;::"l"npll 1,ln l t'~, 1" '1" tilt:' 1I1.11111 f:lo.:{u]", ' nf ;:1iI)('-l'flli",h , 
fOl' ~hillg p,qU''', d,·, I f.~ ('XII",ldl'!II ( ';111 hI-! ('IIITi t ,,] (I ll I'l"Ofi li1hly 

only fl'l'lIl ligu il ,' ('on i;ll nin,!! a (' l' ri nin .ll1\!)lIni n r II,i~ \1"iI .~y ,,11\'
~"IlW (, . lI (lIrer('!', al l ki lll' ~ or II.!...'11i!c ((,fi lled l)l"IlIrn ('0:11 i n (:('1111',11 
Eu rope) ,, 1"1 ' 1)"1';]\",1 t' ithcf ('11I ' lIl i,·all.,· 01 ' 1I101"11:111 1(';111y OJ" hoil!, 
fOl' lhe PII I"P(H ! of (·(l IIN'IIb-nlil l)..!" till:: \1f':d in.Z )lowl'r 01' fo .. I!w I',,· 

tore!'.'" of h.r-]ll'Odl1d~ . 
, \ ~ 1"(,.!!!ll"d.< IIl l' i!" Iwnpt:' 11ic~ (or illt' pllJ"J10~C or 11"('11 11111'11 1, \hl' 

l i ;!ll i\,' ~ (If ("\.'1I11"nl 1': 111"111'(' lila.'" h(! d:l~~I 'd IWI:OJ"lling to 1"111'1 .. 11."(' 

int·o till' r'l l1flll"illg" gl"OUI" ~ : 

T, T,ig-nih'~ 1I"{'d :l~ fnpl lI"i l1 ((\1I1 'H1Y lll"l·p,nniion. 
IJ.. Li;..("lIile.~ lIml ;HI ~ hri(j llCtlC(1. 

n 1. L ig nih'ii t hat arC! .) i,. ti lled , 

'1"0 UK' l i l·~t ;;J"(]np !tP]Uilg" th(' ,\"01111;; Jig'uilr, H'ally II flJ.~~il wood , 
Illen tl u' (O IllI1 I(lil 1' 1'01\"11 (,1):11, ;lwl Ih(' ligll ill ' '\ I1t11l'llt·ill'. T h(' 
lJHJj.~11I1"I ) (;o ui\'nf or ( lte~c ligl!H ,'" I"al"i(,., fl"() 1! 1 JIII)('I" l"C'1I1 in ;]1) pel' 
cent . ' I'he.\" arc all 1011" in a~h. TJli~ ;": l"IJ I! )I i~ l"I'I II'l' ~I',d", 1 ill nil 
grild<ltilln s )J)" the Holtelll inu li;;lI i1t ,.~ ,I( ilil' lI,nt llll"l' .• 1 11l"1)\\'1l e();d 
l.fI.~il! . T hey Ilt"1l lI ~(~ll ,:xf"i Ibi 1"1'1.,' \11")('1' ! ,,·,il,' r.~, )"1)1" .!!" I11,,·;l1iu.!; gn~ , 

for ni l " i nd~ "I' ~1l1 , ' lIill.~ ;]",1 IIlI" 1'''11., 1,11,,101 1'(111"'·~1 ·~ , T ho~, ! ridl 
in :;:,1~ ;11l' 11."1·,1 1"01' Ih(, lliHIlII(;ldl1l"1' ,) ( iJlIlIJli l1.ll ill,:.! :;;1"' . T hl ~ only 
1 11~aI1l1l.~!l 1 t h l ' ~\'lig" lIill" ,.",·t'il"t, i~ ""I""'lIi ll':':- t" ,ize 11 ,('111 illl" llllllJl, 
11111 "ud gl·,ll.,·1 ,"»11. III .1:"I'ellli;] , ~IlIII!' '11: Ll H'~" li.!!u il l'" "n~ I,,'i
(plCl1<',j \\"ilh till' aol d il ;<)11 nr:l hillllt- " ,11101 ;( ,.1II:d\ tl l1i1l1 t ih ' i~ (l i.<
tillc,l In (,lo1 .• lil1 Ji.'.!lIik 1·,,1;:1', T I1l' iud l1 ~I1·.I· j~ loc;)l, \101l'r\"(' I', 

T(o t!, (, ~I'(-<\;lt1 .:!""u l' h,:l('"g :llt' j,ri'JIII'((C ('o,ll;;. T h{'ir lIIoi-: i.lIt"1) 
contl 'nl i ... 1,<'111"1"'11 \0 p .... ('Pli l n n ,11;0 I"' '' (:('n!. S in('(' 1 11(·.~(' l i gllik~ 

firc 1 10 ~ i:( llll ]lnd ,Ind O rtill l(' .~ :11'1' .~lil ny f rom c .~I·(·~"il · " 1IIn;"III I"I', 
t hcy flrc w>i. ;'lI ita ',k' f<lr fm·1 ill UU' NIt,]I' .,Int.!, P\t·,,),t 11"1 ,(' 11 hl1l"llt'(l 
OJI n "p('('i:1l form "r ~i('p gm t" " I' \\'hl"lI ,1I"i('(1 I,dor\! fi l'ill.~ . '1'111',1" 
arc ll $;(!ti ill IIl"i'llll:I li ll ;": f"tI " ri l'~ fO I" 1<1(';d NII I ~ lIm l' ~in ll, I1~Hil!l.I· ill 
I!lcto1" i l'~ i ll ti'l' imlll\!l\i,lle r idnil.\" fir tlte lip:llih~ mi ll('~ . '1' 11" 1' :ll"e 
foull ,' ill im llll'll-l' laY"I".-, ~" III"ljIlH'_ l'! ' j 1"1'<"1 thi,'" a\ n ,1 '"Illh or 
only Ii I" In red l.l·IOI\" !ilo.: ~ (l l"f,({ ' " or till' " <1)" 111 , ,·~I(\~e' !ll\·ntl.1" tlu,y 
RI'C !lIill"') !"-),i t, Il.I' 1,.1' "pen-t·(d \l"or"ill.:!.~ . Ttl 1'\"(' )1'11 '" lhrl ll rUI" hri
q ll dlill.~, 1111 ('11 ' ·el ·.\ · tno i~t, 11,,: IUl"g('I' I'II'I·t'., ,)f 1I",1t)1'] ;1 1"<' 1"('Il )()I"('d 
,'1n,l Ih' lI t he l'(' lIm il1!lel" i ~ l'i .oinli-gn1\I',J nllol ~irtt',l hi ~"lml':\lc Ollt 



Hi'" Ull f/dill of the /"ll ircuif,l} uf '/" ':1'(1.< 

Ule HsII\" li)!nitl' l'olrd(" j', T Ill' hnlllogl'lleoll": lignil'l' i5 01(>11 lit' ied in 
r(,r(icul ,0r horizoni.li {;.rlillllel'~, IIntil it' ('(!lJti\in~ oll ly l a to 15 per 
,'cnt J ll'~ i ~tll l'C , l'nrlcr a pl'('.~':;(II'e or ~ In 1 1 ton" this dl'ieu fmb

FhUlCC j ,~ pre~~cd iulo lJ1'jqll;:ll('.~ or \"ill'ion~ r{l l'll l~, T Ile li),!llit cs of 
(;\' 1"111:111.\' (·,m i)(, pl"C'""C'd inll) 1I1'i'li1rltl'~ (h:1t Hfl' 1\""lltll(ll' :1 1111 wnter 

pI'Cwf wilhOlI!. the ",I,lil inll (Jr :111\" hinitillg lJud(!.-i;d like br pitch. 
01 ' p{'il'ol('ulI1 )Ii ii'l l, T III'."c bl'ifjlU,tks (10 nol snffrr lin." lo~s hy de
h.:l'iontliOIl Oil ('xpn.,nr(' 10 tIll' 'IiI'. T his i~ (I nc pn!"!!.\· to the nature 
of 1111' lignit(> 1I~('(1 nlH1 pHd!.'" to ('!illla\ i(· l'onditiOIl". T hey 1I1'e l1 ~cd 

t .\TCII,.:hcly [o j' dOlll l'~ ti l: 1'lI r l'(j~('" not \)111,1' ill JII 'ating storc;; but 
; tl.~o ill touk s\ow.; . .Fur ]'oi!C'r hca JJllg and gil:' J, rl)d lld ion, ":lllilller 
iJrir]lldtes ;I1'C IIwde Ihnt filHl :1 l"t'ady ~ a ll: ill 1.'1'lItl':l!, *'lI JIt, lind 
l1'e~t Gel Jl1n ll)'. 

T his lignite, M mincrl , Illis iI hl" tf qliuc or a,oon to cLiOU R t. u, 
TI le h J'i llllc1tc~ llln(l(' rrom it wi!) ru n from 8,:lOO 10 V,'H)O B. t U, 

'.I'lli' cost of mjnillg i',l' 0lwlI l:lIt \\' orkillg~ i ~ 011 Uw arcl'il.~e;lO cel!ts 
per Ion. ' l' hi~ i.,; the ('o~t or UI\' nil\" malt l'ild re' lll il'l' d, ;: jnce 110 
\;jmlel' is 1 Ic("e.~sn r'y . The plOfi l in I,r iqudt i llg IIli~ ligllite ('o lliii ~ts 

in l"i l i ~i n ;; its hcat " fllllP rrolll ::,U\!()- I,;jf)U B. t. It. Ill'I' pon ntl to 
8,;)00-\),'/"(10 B. t. n. pCI' pou ud . Tu e"pres~ the relntion in <:o~t 1)(11' 
1011 or uri(pwl( ('~, tl le roJlolI in!! ti!{ul'e~ HI'(, .~i·:('II: 

b Ti q\l(,\h-~ , ill ·10 (:cn l ~ 1.02 tou .~ lignitc 1'(,I J ui n~1 for 1 1011 
]){'J' Ion ror tll(' rill\" llInh·ri,tl. 

1 ton for power " " . , .. , . , , , . 
.. . , . , ..... . "" . . ,$0,170 

T,n hor .. IlrprN'irtfi"n, lllain(Crlill1f"(', intcl'l',t on tl l(' ill resllt\('nt , 

O('Hcral IHllllagcUlclIt ' .. . .. . .. , . 

O,-I ~ ?i 

O,7.'jO 

O.l '?5 

$2,080 

'l'JI>.~ ~t'1till.!! pl' i,'\' 1', ' 1' 10)11 ill n"1'lIlHIlY i", Olt the ;"\\"erage )j;2JjO. 

mnking n profit Ilf 42 ('Cn:~ pP.1' Ion on lilt· hri((llcitel:'_ A plant 

with 3 (,:Jpihtl of $110,orH) r llll mnnnf:wlme 30,000 tons of 

hri(fll cif cs per ye,lI', elci1J'ill ,!l: a prnfil of :;; 1 \000, or HenrI,r lilt per 
'.'('IlL Since 5 pCI' cent int (' rc~ t is inc\ mlc(l in tlle al,O\'(' Nt1('llln
, ion 'undel' th£: itrm of "TJahOl'. <lepl'ceinlioll, Il:ninicnml{,(" in len:st 
,)II iJl n'.~t!ll ('nt;' tlH' I'riqlll,th' fndOl'.\" 11\'(": ,I !' I'o fi( or 1 ~} pC I" ('Nit, 
Oil the 1ll'C'l'ngc, 

Ot'her lil!nit('1", likc tho::e of Bohcmia, lleetl a hl11,[(,I": ortcn a3 
high n~ S tn 12 pCI' cent hcin.!! nccc;;:al'~', In )!l.'llrr;ll, 111(' n\(h'l' t he 
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lign ite' til t , 1111)1'(' bindiug Illateri:ll i,; llCCCS~lIl'y. Wcst Bohel1l ian 
ri~r1jl('~ arC' ImHlc info hriqll£!li cll in only tlll'co fftc/or ips. T he 
hi wkr Il.':t'll i~ pitrl! . The ]l1'Orl uction in Boju'lIIia is rer)' smllll in 

cnllqll!r-i.~(lll willi 1111' outpl1t in Oc nmmy. 
R{'~id('~ llJ"i(pl(~ tling ,r itll H pres!'-, tlu' rl' is fl1l00Wr m('t il on in use 

in Willi' lor'a lili" .- 1'01' worl,i ng li .~n i h',:; . Tn ol'c1inlU',1" hri4)llf't ti n.!!:, t he 
he~ l jng n 1hif' i_ t"<li,.,rll Rn III !lO 1'H!r ('cnt , or morl', unil tIre l i~n ite 

is fl l<;o fl tt ('l(l raJ' hlHl(l lin.!! nlHl tr;ln~portntion. In the method ahout 
t o he' (lr~('rihc , l. the li ra I \":1111(' is 1"fI i;:(lrl only 1!i tn 'm ]I('r '"('nt , and 
t il(' terri/o]'," of ":l Ie i ~ li11l ikol to ,:;mull I Ii ~tnnc(' g frolll the point of 
Jlrudud ion. The lignite i5 .'preflu nn a flool'. WooII .\' pieces arc rc
I1I(W('() Hnd il i_~ Ih('11 1I10is/('IW'1, T hc ~I) ft IIl :1SS i~ tlWIl thol'Ollghly 
mix('(i by t l':ll ilp i ll;{ 1111 it. Thj~ IIIns,; i~ tl]('1\ pi;]('l'tl 011 n fl a t sur
r:l('c lo Ihe deplh ur ~pY('n illdw~. I I is ~moothcd, 1II0i,;lell ('1I ngain 
mi.: i.~ nllom'd to rir,r in tile opell nir. It is Hum tnmpe,1 (10\1'11 with 
a 1Y0!HI"1l b lmpcl' :111f1 (;11 1 illtn <-ul ,i r·: 11 hl(l(:b. T he.<e hl(ld,~ arp laid 
ill rows Il1l1k,· d rying Hhl'IV. 'l'!ii~ work is W'nernH,r tlone j,y hall!], 
hili e:lll 11(' dOllr liy a 1II:1(·h in(' .~imi1al' to thnt lt~I'( l i n :1 tile rndol'y. 
'I 'hi .~ 111 ('111<·<1 or p1'Clmrill.£! li.!!lIih~ i~ in lI~e in Hf!;:~i:'l, Sllxony P ro
tin('r . ill tI,l' T hlirillg'I'1l :-;I:lk~, awl ill t.he 1\: in);rlO1I1 or Sn xony. 
TIl(' 10/;11 proilwtio!l of I h l'~r hnlll] lni'lllettes in c, crmn n J' renche(l 
its lIlilxillllllll il l l !,Ol \Iith fi ll Oll l pill of 710,000 ton ~ bill \\'a~ re
dur('d 10 ij R:J ,OOO ton ~ ill l UOii , 

'I' ll(' Ih i l'(l g'r(Jll]l of Ji~ lli l" .~ i n rllld(';: t hoM flint fire nlili:l:ed 
t llnll,.~ll (ll'Y (li~ti l l)] lion , 11 dlCl lliell l process in whit<il . -I(,CO lllpO.~i

li oll is cIT('d.'d \'.'. I]('ni. '1'0 fI,i;:: group 1Jl'll)llgS tht! (,~ll' j lty hrnwn 
(,0;'11 will i loig-h l. il\lll1('n ('oll le ill cn1\eu pyrop i _"~ ii. Hiluill inolls ~hnl~ 
lHe n l ~1) 11·~" tc(l ill I1d .• IUly. T he hrOlrn co:d, pYl'opissi l, i." worked 
011 n Ir\l'ge ;:(·1]1" at pl"(';:(,111 oul.,· in S;]x(l n .\·-' I 'h\l ritl g~' l }, of fle rm nny. 
n ('oll"i."I;:: of pyl'Ojli:<.-il lIml fuel ron l. Bctll'('cn Ihc.~(' two t>xb ts 
tl, \! n '1I1 (li"l·illatioll ('oal, "ailed Schw(!l1 coal. Accol'C\ i ll3 10 its 
eOlllpositklll, I'Yl'opi;;."il h('Il)n g.~ 10 lhe W,I.X (':onl , the I!leI (-0,}1 10 
the hll lllU':; coal. [ '\ origin, PYl'Oll i ~" i t II I\1!;t 1J\.~ I () ng to the H'geblblc 
w:'xr~ nli{l L'1.~in~ of Ihe 1'l'rli:u.,· rig". T hi;:: p.xplai ns wh,'< these sub
,,1;IlJ(·,·" ~o 'II'{ 'II.'.:I:: n',i,1 Ilt'r:IY ;In .l ,li"sol((liol1 .wli tl'(:I'('fo re Irem 

pre.~(,fI·ell IIlHkr cond itions limier wli idl 0111(>1' paris of pJHnl~ were 

(,on'~l l c1('k , -I('~troy('fl. 'I' ll(: di.4i11afi.ln COlli in t Ile aamp 120nli ition 
in whirh it OI:"IIr~ in till' mine" rO I' II1~ II pl;ISl ic 1I1n!;~J al timcs 
grcn;:y :I n\1 filt tr 10 11)(' 101kh. Whrn dl'~· it i ~ of n light (:0101' and 
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rcscmhtn!; fi ll c!ll1h.r brown con i tlull i~ ~uflkt'd IllUl"~ or l('~ ~ wilh II 

wax -li ke hilulilCIl . T he dCJlo~il, which is mined hy OJH:' 1t t-\ll, i~ nut 
hOIll0ftcrl ~O Il ;;, Lut consist:; of laye rs of ligllih'~ rid . in lJitlllllCll, 
f'yropi~~il, >lUt] fuel (·onl. 

'fIle olllcl' 1I11lkriili IIl fJ ulioncd for dc.~tnlc:ti\"(' cli-li1lil li on i ~ hi
tl1lHino \l .~ sII:JI1'_ 1i ],elon;.("~ to lhe .:;npl'opd cl);11~ and i~ forUlNl hy 
the u(.hlitiOl , l, f eli!)' 8'!il ill l(; ut to the tlccH'ying hog. 'J' Jd.-; ~h;1lc OCtlll'S 

fit H('s~cl, ncar J)a\'lllsli\\ll, Germany . ' t'lle hitllllLiuo\li; slHllc of 
ScoillHld resemhle.· i1Hlt llcm' USJ"l flShul1. The C: cnHIlIl .~halc el i:;
ti!111linll W01'h flrc !lot 011('11 to the pul,lic and lhe litcl'nlll1'C on the 
SUlljl'(:i, so fu r ai> (lcrlllall pl'a!'iir-C! is (-onccl'lll·d, ii; lIl t 'ilgCl'. 

'fhc ,1i sLil1lltion o f i)roWJI cOi i l !lnd bitn millr)l1 " ~hn l (! i,i similal' 
in tlle scnse that in Nlt:il e!lSC II hillllllino!1'; ,< lIh,bll<'C i ~ t l'cnlcd, 
II;; lias IJCCII Htil t(:r], in lhe 1Jf(lInl cOl'll 111,i! (olliaill< p'y l'Opissit, 
11.~1I:l11 'y there oc(:tll's !l lso lhe rllcl-lignilC', Tt h (Inile (l ifTicll lt to 
distingl1 i ~h bctwp.cn \1H!1t1 in a Inoi,~ t condi t ion, B OIill r"nl\ !l 
ll\f)fe 01' 1e~;; ph~l i l' h "OIl' II mf!S';; \\'l li('li, in Ihl! (,,\~I.' o( ]I,\'I'()I'i :'!~il", 

tl\l'll ,~ 011 11I'y ing' t" 1\ ,n'll,,\\' or white ('0101', '1('('ol'dill,Z 1" its I'lIl'it,'" 
Di,~lilling'-J i ;ZJ)ih>, wllcn (II',", ~ho\\'~ 'Ill enr(]I," fl',ldnr(' 'III (] rcchlo 
glo,;:;, Us '~I}(,I 'i l i l' g nl ril,r is 1.11 01' !t!~~, IrltiJ,. lh,l1 or rncl-tonl 
is 1,2 to 1 A , .l>i slilling-l i ,~n ile 11)('11" ,1/ :lfl'? ~n :1~ 1 '? 111';';:1'(.'('" 'Pall

rCHli cit (150 -2110 (l('gl'('("~ f '.L IrhiJ,.. fire-li ,I,mill' 111""'1' 1I!('lt,~ l)(d 
hurn" with II ~h'ong sooty /lame nnd rllint orlor II'lli eh c11i1Il!;e.'l, 
on I)('in,!!; 111011'/1 OHt, 10 thc odor of IJlI l'H l ,<hl,lIlll'!. PUl'e {li ,.[ illillJ.(
li~lIik i~ rl'('l' froHl \t'!!I'i:\\,II' l"'IIl,\in,':' , It ( 'm\ .~i.·b on ly or 1111101'

plH)ll .• r<',~iIlOll,~ ]1artit'l('~ i h,d: 5'1\'011i(I' \llwll h l'llh'd wilh :tn "Ikali, 
'1'11(' (:olll posil'iOJ1 or Jl,\T(ll'i~~i l, ,] L,tilliUg'· ligllill·, 111111 rl1l~ l - l i:;nilc 

]'('spC'di n'I:I' w.u :1S(,('l'hl ined hy J: l'iid:lIfo1' ;I,~ ('n d y tIS 18,:;2,1 
'.l'l lnl((g'h ~Ucc(,~,;in, CXl l'l1c/ioll lI'illi o i l~ ,111,1 nit·ollol :111'] nrtl"'-

11'111'1I ~ by Ili~ l i l ll1tiOII () f 11 1(' ('x l nl('t~ , H 1l'llnl\! ~(,l'i(',~ or WIlX 01' rusin 
pl'f)d(ld ,~ wn,~ o],iainNL 811r.cinl 11:1 1111',' allil rOI'IIHIL,(' lre'1'I' ,!!il'l'u 10 
tlt t· j~ol;d"t1 IIOfli(,,;, J lluSJIl\\(:1I 11.~ Jl.rl'opi~~it i,. \lot H urJini[e l'h.)ItI

iral "(oBlI'(fulHl I,u\' a lIIixillh' , I,rin,:': n Inlll·ilil1H 1'1'1l(11ld" r l'<, 111 

ti le \'{'~i n of ]11an(~ to ftlc l-l ignil (" Ihcl\~ i ,~ n difTc],{,lle:C ill ill(' '111:11,\'

$C',~ g:h'cll 1,,\' (lilTr]'('nt chemists. Al'COI',]ill;! io 1: i.,lll" "" pyl'ol' i ~~it 

1m;: the frl l lf)\\ing' ]ll'Oxillln i c lIJlnly~i~::: 

' ,1","" fiir f'r~I; , (,h(,l1I .. y ,,1. 57, 1', I. 
'f:nH:fc , D ie IIr n t(nk"l,kn l.~,1' In<lust!';!', }!lflii. 1', 3, 
' Zts, fnr Iklrg-,H nU<' !1 111 1<1 ~il 1in(:nl\'" V(l1. 2-1, )', 3;:;1), 



The F'1wls [/srd in '1'C:t'flS 

-~--~-------- ---· -- l~" ;~", -
, , ,, 4 10 
'" , ~ID 

. .• , , 11 G.1 
----

11'1() 01) 

It.~ nlijmatc alli11\'~i s IS a5 [oHOIr5 : 

Pcr cent. 

fofo.:N 
!() . : . " 

() .Ol 
Ill .;I ) 
9 .116 

IOO .l ~) 

FII C!( -li.~l1itc 11>1~ !l Ie ro lJf)wiug !:()lIlpf)~it i l)l1 I)y 1I 1 tir)l:ltl~ anal.\·~i~, 

Oil lin ai\'-(lri('ll SlUllplc (Y. Bll'lli ik) ; 

"arhun .• 
Hy' l ru~~n , 
Ol<Yllt " .. . 
Ni1rollCIl , 
A~ h . . . .. . ...... •. .. " . . ....... .•.. 
i"'l"i.,I "r~ . 

l p~~ c~~. 
:ill. :.!! 

:"d J!:l 
26 . 11 
!l.a l 
0.:." 
!) .;,0 

100 .1)1 ) 

T ill' (li~li l lin;.(-l i :.:nit() ,k"'rioralc.~ Oil CXpO~IIJ'C II) Ih ( ~ ai!', as 
rl'lI1~,lr. lin:; .~hO\\"l 1 allnl.rticnlly,l 

JI p~TOpj .",."jt Ill' ~lIhjc('b'd to ,hy d i .~lil1Hti()ll, it i.~ (lto('ollljln.'<!fl, 
ncrOl"din~ \n Wl'iJcrk, into 

----------
Tar ....... . 
Wale r ... ,' 
"okc .... .. . 
Ga. IIntll"",. 

_=! P·e. ~~n~.-
--- ----- -I ,, -, , ....... 7 .7 

... . .... ...... ..... . II\ , :~ 
. . . 11 ." 

. _______ ~J. __ IOO .O 

l) i~till ill:.:-ligll i te, ('o n ill(! oth<!r 11.11111, yi(lll1:; 

T " r ... ...... , ... . 
\\'~k r ... . .. , . .. .•. 
Cokt , ....... . 
G u nnd 1,,""~ . ' 

lOil.O 

'.\ )(gVnl. OesterT, Chern. u. T{'chn. 7.1:;., IS!l2, p. 017 . 



Fuc!-liglli k ,I'il 'ld " hy di~ t il i lltinll: 

I" 'r ,·,·u t, 
· I ~ ........... , .... . . . ..... . . - - ..... . -:~I 
\\'" t" r , . 
Co ke ., . .. .. . 
Ga. :""II"s.~ 

F"OIll 11 ,/'""'1' figll l'l '>', ii j" SI~I"1l Hint ih('.~(' ~ uh,,1;'IIt ·, ,~ g-il..: ,)ilr,·)",· ut 
.I i(, tol " of Inl'. I II rn rlller liIllOC.~, ;.:)"C'nl ('m'c \l"a ,; taken 10 ."p pilr;lh~ 11.c 
di~lilli ll g-lil[tlit( .. rm!Jl !uC'I-li;;lIik '1'0111<., IIUI'(l IIYI'<llli" .• il . l'u(,I
ligni(' lin d 10 he lloldMl, "i nl"', 1\"lwll nlolle ill Ii,(, ,l i"HlI ill:':- "1('iI, 
il 1~!!'1I('01 1111d n""·,,,], makin;.:" dj~ti ll, tlion ,l ifliqilL .\( tll(~ !,n'"I'll l 
tiIH" : Ilh' .' IIPpl.1" of ve!"y l, ii lllllilluu" lig-nil!'" 11<1" hp(·u "'i l l :l u~ted 

lin, I Ih,' nl" 'fll l' l], lIIU;;f. Ill"! R,l l i,,(j",1 I\" illl n Illudl I>oon' !" g" !";I,lf' r",' 
Ili."!:) I;!!i."l. Tho~c now tn-ntr,rj hI' tI ,i" !!l('(],od .l"if'J'] )111 1 ., )>1 '1" 1·,'lIt 
lal'. 'f he jll'imlll"'y 1'\\l"J 'O~ ( : or di"lilliu!; Ole>'" iigllik~ j.~ 10 n1.1l!ill 
1:11' I hl'ou:.:h Ihe dl)("Jtllpo~i l inl( 1,1£",'1('01 11.1" JII." II. I II :-;n ,\OIl-'I' I.II I'io

;'::'.' 11 Ilw li;'::l1ilc ('O kf~ i, tll(' h,'"-p,'."II1(:1. 
FUl"IIlI' rl)". the ii;.!uitl' 11"11.- di~l i lll'd i ll ( · n.~ t il'''ll ('< 'tnri,.:. :-:ill c(~ 

I,~,j""; , rll't ieu I ('okt oren; 11,\\ (' I,('ell \1 ~c(1 I.'xdll ~ iwl,l". Till!.\" ilrc 
n!Jolit 18 (e<'1 It igh. \\"ii lt in is 11 s.r~ kll1 or 1'P,I"I'k,d ~ ' I .;:.t irull 
rin.:!'." pla{"('d Olll' l'l>O Il till' ,,!lil'!" ill fIll' !"()I'lil o r II I:O!t1l1l1l. .\ '·r">'.~ 

:'1'('1 ion gi\"('''::ln :tI'P"'Il',I IH'C nf ""ll<'li:, n I l l in,I~ . ' l 'h(>~I' i1 :1Il ,:!I'~ lire 

r:l ~j,oIl II11') l'llf'h 0111('1' in rhe ('(, l!lrnl ,n i;; h.l· a \"l : dil~nl I'(),l Jla~~ i J1g 

Ihr()IIg-11 !Ill' {"yiiwlt,l". .hl~i,1 1"! tl li ." (,.d iH.h,\, Il~t'll n hollo\\" ;:1'<1('1) is 
r"I"IIII 'oI nbonl' -l f"l't ill di:illlctel' , T his 1'01(1 11\)1 o f " ;' (;111 ,11" n<ln;::"l's 
i" II"nlll'd ill II itll ,I lin'-I'roof mnh'I'inl 1"tllf',1 Hi ll ,l<'; lilill.~ . T he 
"jln,·\: 11.-11\""1'11 t lli,. 1"11\'11 o r t ilillg 1111,1 t ilt' (,,, llI llin uf n;lJI,\!"':< i" ;Ibollt 
I; ill<:l ll'.', ,: 11" il" II,,! ~!"WI' 'l("l 'II)' il'oI Ily til" ligllit..' ,lul"ill!! ti l!! pm('cs~ 

,,,. <li. l iI1:l Iioll . '1.'],., Jlill lll' fr'>l1I tIll' Il!IrHin,:! ,:!'\-('" ror (1i.~lillill;.! tIle 
l i.~ l\i l (' I':l .·~t·. U)lll"ill'tl (!lllllIg:11 "Ilil('~ prol"idcfl ill 01(' Di ll'l .~ li lill.!!, 
Irhid) b ~n C-fll11"i l'lll'i pd Iha! it i .• i ll l'cal it\" .1 IIOI1')lr ('nlum n with 
J!il ~.:;a::I ·' su al"l"i l ll;;l'ti lllill Iht, l1Hl1I(! illsll'<l(l of g()i ng din',,;!"l.\" up
\\' ,1111 il" (0 1'(·('(1 10 rollOl\" 1';I'.";\gcI\";:.'":; ;11" ;11 11<1, "pirnlly . T ill ' Ji;.:"lli le 
i" d j ~ li llt·,1 1'.1" {"olllin .:..:: ill {'''lItHl-l Irilll Illi ~ lh!n/,·,1 til iJl~ "Iut ill 
1" 'Idiiy i. 11(',11 (-11 1>.1' radiati on . Ihc IInlllc Hul {'U lllill,:( ill ('Ollt;l"j I"illl 
till' liglli k, TIl(: ., , (criur fir thi~ l)ilt[IS jil ing' i~ (' lIdos.-d wilil lil'c 
III·id , 11.HI Ul('M! ill tU 1"I 1 I\·ill l nrdillnry iJ l'i f'k. .\ 1 il· IIlIn'I' " 11 ,1 lhe 
d;~l j lln l i "J! (;,r Jiw!.>1" j" (·onital. '1"0 th is Cline i.~ joil1('(1 i1 )"0.;1111 
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flo" . 'f lit, t"p or Il le (',r1ilHkr is (1)\'cl'e,1 with nn i!lI,('rtt'll fnll
ncl-s! I:! !>"'! hilL ' I\\"() pip!'" ellrry orr. Ole pl'ndl1d~ of ,1i"ti llniioll, 
olle ill t11(' lIppN ]>:11"1 nnd OIL,' ill illc kiln']'. ()II L~ i'k tlU'," l111il(~ 

Ilnll r:lrr~' ihe: di,,~i!1n t j()n 1"'0I111d~ t.) the I:OlIlll' lI ~i n~ flpP')l"nlw:. 
'flit , Jign i(e j~ charged at Ole to I) :lIld Jl:l S~Cf; H>I'l icully d"ll"tlll",t1'lb 
h«hn~'11 I h" ": I ~t iroll I"in~.~ nlld t he hr,\! e<! tili ng. T he ()H:II j " 

fill'd II iill ilH' ;:l\." PI'(I(hh:C'd h,r {i i.·lillation artt'!' Il w l!iI~ )w .. prl.~ ~,·{l 

!llloll.:::h til<' (·o1l1h'n~:djon ;Ipp;\ndll.~ awl Inl._ Ill' p.n 1'(,li,'I'cd " I' i! ~ 

\:11' PlI,l :111I:w>tlia ,·!lnl"III!'. T he {o 'III]H'nl l ur<' i..: I.)lre:;:( i'l lIlt' 111'1,.'1' 
Ji"riioll :111,1 " i ~lill~ "IT llu· Int! ,,1' fil'.-I ,\ .' tile 1i.:::ll ill' ;< illb it 
('lI l ''' lI l1kr:< I hl' hoih')' pad of {hi' rlll' lI fco.! , J)i.-tillalioll "( ' C(I),.~ ill 
1Ii1' 1,,1\"['1' [hli'd of 1\1\' 01('11 • . \1 til(' 1,,) 1.1(1111 o f till; Olen II ", fI ' ,::; i d ll~" 

a li.:!' lI ill' (:0];:1' , i" dnlll"11111t llml ([IH' lwl ll '11 Iril l l \\":1(1'1". T lr!' Il' rllpl'r' l-

1111'1.: rrulI! HI(' to!, IQ Ih(ll,ollo)1Il i l1<"I"'II ;;\''; ;,!r;lIlwtll.r 10 a 11111\111111111 

of .1,1 )) J at'.~rf'\''; F;l lirl'n l u ~ it (U 10 '(";.!;I"t,!" I ~.), (Ll~ I",;.!ill" In f'''' 11i 

al f l'''ill '!I.'-: to ::w! ,h' ;':I"N'~ F,lli r('nh(·jj (1 '~() \01;)0 ,k;.!I"('\'" C,I, 

j~ dl',nl"JI f rom till' inll"]"iol" ;;\,;1('1' (If I\ I,! 01','11 hy Hlea ll .~ i .{ UII e\:· 

ltll11~I" 1' ;)11(1 I I:1 S~\ ' .l 10 1he l'n i!,kll~:ll i on p1alll, Ilrl"OlI~1 1 Ihe (Wi' 

ll i l " "~ Im'n iion!'d " hon'. 
'!'I ,\. ( '() 1 111I'H~;I(i"u plnrd (·()n ~ i ~b of il ~Y" ll' llI or l,ip..:s th rOl I.~,dl 

II" lli. ,11 I);l_""~ t h,' ;':;1 ... I\"ill! ih ltlu"jpu "r {HI". COi,lill.!!: W ; I .~ r"l"lIlI'rl.r 
.Ioll t ' \\" ilh ail', hilt t) f lnle 1I"Ill<'l" (,Nllin;! Im._ 1>('('11 iI11)"(1Ill)(:, ',1 10 
Sille· .~p;le·C an.l 10 Ie~."(~ ll !l Ie amnnn\ of jlipil,,:!' np(,C''''<lll'.I·. The ('on-
11"11.""11 ~lI h~"'ltc(! 1I01\"~ into II reservo ir. 

J)i .~till; lti"n - ll ,~Jlite I I,),,· h .... iug" \I'C,Ih-d .'" 1.' ld" .'l],n ll l I,HIt!) \:1I1, ir: 
f""1 or ;.!n~ 1'1' 1' !o m, Irit ll;l 11(!'lL l 'i1 l r\(' of :.:1 0 n. I. 1\, P"I" ('III ,i(' fl)oJ. 

' 1'1 1(> gas IIII~ : I 

I Per cent 
Carl",!! <li,,~jol,, __ .... 
nc~\'y Jo y<lH"'ndlOll~. . . . . ... , . • 
g~:r.:;:: ·n,"·n·,,·':;;I;' .. ... . . .. . . 
llr ilr<'l.l"" ' . .. . . . . ... . 
,\,ktlo,,,,,, 
l:: , lon,,~ . . . . 
Nit",!!,·" • 

.:::::1 11 
.1 X.!i . . "., 

. , (iA 
;! . tJ 

. •.. 1 ,I:.!.:.! 1-- '-0;;-.0 

FM1II,·rl.1" liI(: /pI.' wns nllmrl',j In (~""Hl'e 1111 .. lilt' air. '1'011.1 1" it 
1_ lH'tl tol 111":11 Ih\.! ()\"(~IIS :11\ ,1 Ill \: ;;Ilr)l l\l ~ i; ul iliwd in g:l>! I' llgilll';; 

r')r 1 ill' ;!"C'IU'nlii"lI "r l, I",-tl' i(, ('IIl')";.!.\', 
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T l ll' aIlI1ll0,lIi;\ i;:: not (:OIlH'J'\'l'd, Fil;(:I' Oil! )' 0.0';'- 1'('1' 4·en l i~ rOll lid 
ill 11 14 ' l·oIUlt'II~I'd 1I"'lkl', in til<' Sn .\olly-'I'Jlllrlll!::'l' ll i ll dll ~l r.\· . 

'1'1 .. , I·ok" i ~ 11 ;.!1"1I 1I II [;11 ' prll,llI(:t fir p lll l~ 1)lad; 1:0101', '·I'"(;lillll;.! 

I:, III '!If \ ' \'1" celli a .~lr nllrl '!If ]'1.' 1' t l' ll t 1\·;th'l" (1"1'11111 '11I C' lh·ltill.!:') 
:In ri 11:1_ ,I I,,·;t! \'alth' ,If S,.-,II I1 I" ~).rI1JO n. I. H. II" JrIII'I!!·,1 III ,I ~lIi l 

'l i ,l, 1"1I1'Ilal"·. il I" ,III 1'\ ' "1"11"11 1 fll..! I h,d I'lIl j l~ 110 -Ill " ];". ,I, I\"-il~ 

"" "'''>I ;l!U! II :I!' 110 flHlII<', 

'J' \tt' I' r llll"il'nl f't'",llI d in I'l)i II I " r I"allil' i ~.III;·. '\" 11l'1I \\ ',Il'lll it" i .~ 

;[ li' l" iri . Id "' 11 (·,, 1,1 il ;::l'I)\r~ -li lT I .. ;t l' ldl" r.,· (·oll-i.-kll l·." , I I lli l."' ,I 

],1'1 .\111 (·,. jlll · :In, I nil ,l l'llIlI ali,· ,,, 101", II ~ ~l'l,, ·il i(· .~T' I,·il.,· i ~ 1"'II\"l'I '1t 

11, ,0.;,) Iltll / IU II . 'I' ll, ' li.:.::!dl'r Il u ' hfl' II II' ;':"" ',d"f i." jl u' j';!nlfliu 1''',lku/ 
:,1101 () ... n·rlll'!· till' .~n '(l I,·1' il ._ 1,111t1·. '1"11 1' !t "i l~ !"'\\\ I'I '1i :;I I '! , 1 ";.!I I'I ' ~ 
F.Jlm·ll ll l·il ( 1:;1) d";.!n ·,'~ (',) ;lIto! ;:,'! ,I";.!I"·'" F:litn'lllil'ir (100 

,1t-.:.:n'I'~ I '. ) , fllti \'''I d ;[ill~ ,I -111:111 'ill'" llily "I" .~II\'-In lll ·" '" lOr 1,"1\'1' 
'111.1 h iglwl' I:"ilill ,!!" \'o i1l1 .- . It 1'''II.<i -I'' dlil,II1 I)r Ii/pdt! ;tll ,1 -< ll i d 
P" ' lI tI"'r~ <I I" l it,· I'a ra lljll ;[ 11 <\ loI"iil! ."Nil ·', Hlld "Lit I' I' 11 .\· t!I'IH'a rll()Jl.~ 
" I' IIIII' 1'.III1·II!!:I ' 1I \'1111\1'111. tH :l1 l1 lli:tl i " ", " \,~Ia ll l·t.: i( 1 ' "Il (; dtl~ "til.\" 
Il" ' l! " '.~ III' 1"'!I~III :l1l. 1 ii~ J I' "IH.I".~II(" ~ ' ·1I 1··i , h '~ tltt·_" III1'n' ('/TII" ~1I 1,,11 
'JII,,"lil j l'~ " r r r~:I ' ,H, i d." i1lld 111('il' , ·.-It 'l"~ Ifilll al ,', )III) I ~ or hi .~1t 1Il,,11'I'-
1'1 " In·i.:!!I!. !lNi l'I't1 rl"IIIIl IlI ld, -I·"" IjJlI.-I"] l, jl ll llll'l!. .\11 iU(I'grnl ,·,,11 -

~1 i1 I1 I'tll ( Ir li;!nill~ Inl' i~ ~1I1 !' 1t(l I' itl " 1".1..(:111;1' ('/llIIlrillH1iOJ\ , t'n:!! alit! 
,·"kt.: rlll.- 1 il_ \\"dl ll~ 1\",d l ' I' nl',' r" utlll ill 1:1 1" n._ j llll'lll' ii il '~ ' T o "l'l'
nl',til' 11;(, II'nkl', I ill' bl r i ~ ~·" IIt·, ·k,1 in l' il~ 11'11 .... 1' il l"I'lllaill~ 1\';[1'1\1 
allrl I1l1id r"I' SIIIIl(' till ll ·. 1I·lt idl !,1·llI l il.~ il lI ' ~1l~11(' lId ('d 11":1[,,1' til 

~I'IIIt' olt!. 
T ill' tal", nr!t' l- il lt, lI'a(l' l" h,l.< l'I'I'1l ~('I ""'nkd , i." il"t';1\I'.1 1'01" 1:.lf 

.. il alld jl<lr,]1Ii 1l ali t! til(' I)Y- l' rll' l lId~ .~;t~, {, 1"I'~ (lI , ', ;lllt! ('ot; ,-. T ltis 
i~ ,'II'I'dc-d h.1" ( r) rr,ldil) lIal rli~ l i ll'lliIlJl, ('?) dll'lIl i(',1I 1 I'l'a l 1111"111' (If 
i lll' d i~i i lJ,] It-_": illl.! (:1 ) ('l'y~la \l i ~;llillll, 'I' lli' 1I1I~ 1 \ lhll (l r (1"'Hlin!; 
tl l'- \;11' fr"lIl l , ilnlllitl"It.~ l i;!Jlilt·~ ill Saxlllly · ' I'lwriugl'll_ il l(' iar 
1"1"11111 l, i tlllll i IUI11,~ ~1 1il It, .• , ;111,'1 ti ll' I'l l" tro lll till' Hoh"llIinli l i gllil ,'~ , 

i~ 1'1",.,1 .1" BII/eh tllc SMllt', Flit, 11 1;. 1·l" I.~()tJ , Ihe lud ltOl,j ('I1)IIJIIOt! fu r 
,til lI'ill hC' de~( ·\'i ht.'(l. 

'I'l l<! S<:of l i."'1 illdll.~fr.r sill(-(' Ufi'! I!ll.~ II:,/'d (:\"('1u.·i\"(')1' rJ 1Ii!\lm;-
T ltis i" fHlln.] ill Lili lil h-

g"\i" :lIld .'I [ i.l-(; .... tlt;1J1l ('ol]Jlli{'.<. ft I~ ,I{'jl0,;ift>d ill I1l t.' \01\"1'1" l)i lll lll
ill('I1~ I'/ul l rOll"l lintinn, IInl 11I'lIn'l' n 1ilYCl'~ or (·():tl , Itllt 11I! i1\" l~'1I limc
~tnllt' HlI11 .;tl\d.~l oll! ' . . -\ Ili~j iJld i ll ll i.~ iliadI' l)('t ll'I 'I'11 two l\i ]I '1." /lr 
~h a l(', Oll t.: Il'ltidl It: \~ a ~ I [; l k-likl' r!aciul'I' ,ultl i .< ).!T'l y, \\'I,il(, tl lc 



TI,e F ile/IS CSl'd ill Tr:fft.~ 1'l"5 

Otllt.H" hll~ II (·onthoj(\nl frlldl11\' II IH\ j,; liJlIl:k, I II 11 tlloi~t ('onditivn 
i t III!;: il gl'(' il .~,\ · r('l,1 amI i,: tou;!h , wit!( the oclor OL day . WIlf'll (l('i l'II 
i t is slml.I' and wi (II I, 'aflik(' In,l'cr::', T he (·llc mkal c:ompo,:il irm of 

SpO II·11 ~)Ia.lf' i~ n~ rollol1"~:' 

Carbon. 
Hydrogen. 
OXYGen. 
Nitrol:Cll, 
Sul(,hur. 
A,II., .. . .. . .... , . . 

'f! J(' l, ilutrlirH)I(.; ,:.ha l(' o( }'r:lI l(:C i. nnalogollS 1"0 hogltcad (Oal, 
I:oltllw-l :m" 1I1a!'~irc like (·oll1pl"e,~~l'(1 Iwat, uncI lin;; nbol1t Ihe ff,l
IUlI"ill ,!!' '·'.I!I I I<"ili"n:~ 

Carltun 
[1),lmI!C" 
t\,troll,'n 
O~n:en .. ... 
5"("h,,. , , , 
A,It. "' . .. 
lI·!oi.ture. 

('cr. CO''' \ . 

1;o.~O 
~ . 18 
0.78 
,1.31\ 
n .32 

21. 18 
O.3!l 

100.03 

'I'!IC Litl1llli noth !'Iiall'.~ II" llj,,11 111'(' ,li~tilll'll ill 0('I·1I11111.\", FI";lIlc"f', 
EIlg:btltl, ,'Ic:., difTl'l' rrom Ille t1i':li!liHi!-rigllil,'.~ of :-\;1\"ony-'I'llI1r
ingcn in .... l) lIl p".~ilit)11 ali t! in yi('l,1 or tlil' "find!lnl h,r-l,rodllcts. 
In til" (·n"l' fi r ' Ih(' li;!lIite.o, tIle ]>l'illl"il'lll lJ1'odlid is tHI', tile lJY-
1,('o, I11C:I.. ;11'(~ (·ok!' ,(1111 p-aJ.: . Sllnlr i.: !li,:l i ll<'il fOJ' \;11" Ull ll nlll1llOnin, 
;11 11 1 lhe l.y-.p!'O<lt((:t .~, c'okl; nll<l ,!!;l.~, 111'(' nol l'fl ll ,:i(lr J'ecl, Si nce s!ullc 
in 'E!l;!llIn,l ('''!lhdn~ f,1I pf'I' (·,'nt , ill (:1'1"111:111,1' 50 pel' ['ell!, Hno in 
1;'1':(1)<'(' '!I P"(' (', '111 !II' lIIiHernl ()l;IIIt:I', 1111' 1'('~idlH) r!'Om thc l'l'torts 
i~ or lil1l(, I":l I 1I1' a,: n fill' !. '1'111'. ,ridol of l;n.~ is llot suflki('ni eyen 
\0) ~lI p pl.\· til" J]{.'I ·"~'::I1"y rll<" (O\' ,li . .:ti!hlt inll ;11l11 \lIe ref()rt~ mll~t 

he Iwnli·,1 Iritl! (·,,;11 ilirt:(-t 01' wi l li jlro,lllt'cl' ~a .'" 

TIll' ro\\oll"i n~ "l1l1ll11<U'y "Il(lll"i< Iht: yid'l or ,lilT."nml hitlllniwlUil 
~ll;l\{'~ , ill lWI'H'IlI;"\;.!e.~: 

'D,'strllct, ni~Ii!1. )1i1l~, p, 38. 
' Diet. ,\!l ('h"lUit', \\""r~, \'01. T, pllrl \, p. O:JR. 



I 71i lJullelin of tlt e Utlicersily of Tc~·u ... 

I ·1 -- . _.---' 
ra r. ' Aonon,mi'j Hc"duc 1 (, ns. 

1 I 
.,,,, 

'! I Jl,1e."lSCI . HC."~' .'. L; ero"Jny . 6- Hl .10-1"; 4 ( ~-:;O I 
3. U~~as,uHI ,\ utu"uj'.["m"e~ ... IJ l U III .:' :l.r. 12 IIroxhu r .. , 1··" SI.,~ lI . . . ··· ·1 " ' I 76 -I 

4.) S u F,o ti"i.Se"·i~... ...... . .. . . . . 3 1 II 31l .~ I IIA7 

T II\: dj~ t illfl l ioll ,IPP' Il";llll~ Il~e\l ill t he ~ha\' ill(l ll .- t l"\" i~ 'Iuit e 
cli ffcl"Clli f, ·olll t hnt f'u,ploycti in SllXUll-'l'h lll" iJlgl.!ll. E~"\'lltially it 
COll.-i.,b of a \"('l"t.i('a l caet-i t"llH \:ylinucl", f l·OI Il n io 1 ~ 01" C\'en to 
Iij red ill heighf, ,ll\,l from q 10 a feef in ,lia illctl.!l". 1l is hcntcu 
dil"el·tly wi th (-oal 01" will i proihH"cl· gao; ~ \lPI'I(,III(,lll "'\l wit!1 l ilt' gm! 
from il l(' " i~iill fl H lln . In ol·d (::1" tu "i ,in ill tbe .l!"1""ah:.'.~ t I l\l ,;..~ ihl~ yil']ll 
of llHHlIOll i l1, SlljK'rlll'lllcI\ ~ICfl l!l is 111011"11 illl" lile rdorlf>. l~y Ihis 

lll C;IIl~, II ll' Iixctl Cllrbon ]Jl"cscu l i:; CU ll~II! I,,:J . T hl' gHSC:; arc u rnwn 
lilT hoY Hlcl iou IlII(J (;')Jl lle ll ~C( 1 by ,IiI" ,llId \\"ak l· I: f)O) l ing lind hy 
wfl>,hillg lI lc g;l:; ill I'ara lfill oil. T Ill' tooled ga._ i- OII~() "' lJllll'\"I'~;,Cll 

to .)I, tnill Ji 'l"id 1I.\",1I"0(:nI"IJul1". 
'I 'he :.(ll l' or UI(' t:;(~Itc:h ilHllistry J ':l~ llll' roll"lriJl.!; {",I1 I I',,~i!il!ll ::. 

Curb"n d iuxid" 
Carb" " ",u"oxide . 
Hytl rullcn. 
Mcth~"c .. 
Nilrugell . 

I 'cr cen l. 

15.4U 
w .n 
:u .. ')3 
·1 .0"1 

3,;.33 

100.00 

On0 10 11 of "hall' .ri('I(I;; Hhullt 3,01111 (·Il l; i\· I"I:'('t or ~;I". 1 r the 
(]i ~ l"i ll;di()H rc.;idlle conlaiui; "nlm: ~·nrl,oll, il i .~ 1!lIl"Ilc,l nml t l)() ;I ~h 

usc\l 10 !1Ink~ 1) l"i{·h. T Il{, tll!· of (I", :-;eul(·I, ill<I\\~t r.\" from rdod;: 
or fhc oilh 'l" ".\·"{.l'lIJ (lI"iUIOUl tile (I~\ .' or ~lIpedll'nlcoi ~leM11) h(l(1 
Il "pc(·i li(' gralily of 0.88 lu O.!Jo, nl e tar or tilt.' Ill'\\" R.\"HIt.'1lI 
(with slI j1f'riJeflte,1 H!"eH III) IlaH a .~ I I\..'\·i(i(' g:!";l\" it.r of tU~~ In I).H7;;. 

it ~lifT('llS a t 50 lo GtI deg ree::: l!'ahrClLhl'it (10 to ;w tlegrees C. ) , 
l b l"olur is brow ilish rca, llw uuor iH mi ld, tlml it uoils (rom 158 
10 i;i't degrcc~ Fnhrenlwit (1U 10 100 uco-ree:; C.) . l!s composi

tiUIl i .~ similar lo that of t he ligniL() tal' ur Saxoll-' i.'l lIli"ingcn, ex
cept thnt its llihogcn content is hi;;lwl", l .W 10 1.'1.;: pcr <x' 1lt..~ 

'S('hl"i tlon urr, Die l'l\orik (]C'r .Mitu'ra li)le, p. ~8. 
'J'! Soc. Cloem. In(]nst. , Vol. II, p. 10(). 
'Did. 'k C,1,,·mie, Wnn., Vol. 1, p. G38. 
··· V<·rlllg Ikrlincr ," )887, p. 27l7. 
',1'! Gn ~ Li::rht ing. 1893, Vol. n , 1'. 30!l. 
°J 'I Sue. ("l ,em. Iu (] ust.., ISOl , If. 12<1. 



I · . 
" 

T il,· ri,'ld "I" allllll"I1I;1 i.~ hi.:!!! illl'''t l1 pari~''11 10 tlli' ,,-il·ll1 ill "lhe'l' 
\li~lillllli"l1 1'1·<I'·'·~~I·.~ . Io"ill,:! ill(·n'n.,·,lIJY 1,1!lII-ill;! ill l!i,' .~llp('rll .. nlt'(l 
~r",llll. '\"I'llnl i n.:! I" ," "nn;!" ;tIU] 11,·jlby, llle llill'l);.!t'1i \'1J lI l,'ni ,If 

111,' ",'11,1, ' Itw[,-l'i,,1 I~ ll~ 1,,11.,,\",.;" 

P O" "' -llt I',-r "",,1 . 
wil h,,"l skill". wilh "1 .. "" •. 

As ""'''''''';'' in """"UII;:O "" ,, I,·r . 
:-li ' rHIl" " in I~r , .. . 
1\ilfl'Itt'I\ in r,'Si .hw 

._i<l,·· ,I ItlItlOlli;1, pn' idilh' ,I lid "lh.'I" ol"gll ll i,· 

1I .': lIil1ly di~lilll'd "III in hOl·j~."lItill (".rlilHl ri,·nl 

1 ~ .n 
:!ll .n 
Ii:! Ii 

71,:1 
:''11 . 1 

I.,) 

,'(>111:] i Il~. j ,(" 

Til " Wilt"r i -

:; 1"'1' (',-111 ,,1:1"".1 li lill" 'rill' I\',:,:d .~ 11,\1\' ;1 ,";ll'l\("ily "r 1'; .• t" :;,,0 
,·ul,i,· r,-d alld !In' 11,':11 .. 11 1,.\' din '\"! lil"1' "I' 1,.1' :uol i ro'd ,~kil il l. T i ll' 

),:',1-1"111.· ,1I1l1l1"ld,1 I!"l',' !lll"llu,!!il II ':('ml,I'I'I' ,11101 I': p'I""",1 ill l " II 
Ir" u.:.d( lil1l'd lI· jl ll 11';1,1 ;11111 \·"ni;1iuill;.! ,.ull,l lllril' ,11·ill of 1. ·' '1',-I ·i1-i .. 
grill'i!.\". ' l'lll' l·r.\"~ liI!." "r ;(l1lll1lll1ill lll ':lI l l'hHlt' flll'lIIt', 1 ,tn, II!"it·d I>y 
,II'I',ultuti"ll. Th,'.\" ill ',· lwl lillil,' I,lli'(' httl 1"1,11\,1111 >'lHIII' rrl'\' ':\11-
l,hllt'I" 'Il·id . Inl"I'~ or ,:ull,h \l I·O l l.~ I'Yl'i.lilll' 11tat II,,('~ IHII (·r.\·,:I ,(lli;-:,', 

,IUd ;( l il il.· \\",llI-l" tl Ul' lOll (lr .-;11 ;(1" yi , 'I.I ~ ,;!l pOlln,1." "f a ll l

II I .. nilllll ,:ull'llHk. rl"l1l1 II"hi,",1 j:, 1'''1I11l1.~ "r HllInl"ui;! i." <It'I'i,,'' 1. 
.\., al l,,., .. I.\· ~lilh'll. till' 1I"l)I'i.:ill,:! "r t h .. till ' of th l, ( h'I·lt1'111 li)!lI i! L' 

,li .-tilll1li"" ,IJ),I ."11:11,, Il i .~tillalinn i, 1,r;ldi(·,tlly tilt, ~'Il\U' <111.1 1',,(' 
i l ll~ l'('a ."1111 Ih,' tl\"ll pl"n,~,.,,~(,,: \\" i llll1' Ih'':''rilll'd 101!!I'llu'r. 

l. i,~.!"Ili1t, <li,:lilia lioll :IlId .~h'lh' I,ll" di.!illill ion lII;1y lot' 1·1I11 .• j,It'r,',J 

1I11,k .. llll" '\~ III'i"I.,, : 

I. F l'ild illll ill in;.! ,I i,:1 illnl ;' 11 1. 
" 'I"rt' illlut'l)\ "I' lilt' ,li~li1hllt',: ,dih ,·IWlHi('ilk 
::. ,\I H 1111 LI.'! II 1'1' or [',Intllin . 

. \ n t'r 1111' 1''',1 1 Iii I' 11'1.. 111-"11 1' 1',-,·,] rl"OIll IIIOi"IU("<', (.,,1; (. 1111<1 I·" al 
\ llI~L it i._ ,Illtjl"l't(,,, j , ~ till' lil'~j di."'tilLlti"lI, .\·il'hlill,:: lht, r"I111l1'ill;": 
1"1 ;1,'\ inll.' : 

I. 1' >ll'<lmn - rr,~\ IIi\. 
II. 1';)l'ill1i1l lIIa"-, 

11 J. 1:1'.- 101Ih'. 

T \lI' .li'li1lnti"ll I .• (Imd(' ill il (·;I .- I - il'llll l'd,,1'! or ~(J to lltn (·ttilk 
r,·l'1 1·;I1" ,,·il.\·, \\"llil"ll ha, n "1'1'I"i'11 ,I i":l -haI',!.:"\' r,, 1' Ii", n,·j ,LL. 

7.,';1.,·1< , Hi t" nll;.!'-'" ( '1"'111" 1;<!t:I. I '. I l!.~ , 
' 1l",lnl<.(. Ili,lill. :\11 11. , \1, 20. 



1 is Hll flcli ll flf the Ultir {' r,~i!y II! T {',n/.< 

T Ile n.fort lias fl fil'c-ul'itk sett ing [lnd tile firin;! is ,IUlll:' un Ilori
;Wilt ,II stid iona r,I' grntc~. 

'r ite fin;! pa d oC the c1 i ,~t il l ll[i ()Jl i .~ {',!I'rit'd nn IIl1llel' illlIlOSphf'l'ic 
p twsu n', When tI le wut('1' Inl.~ lwcl! rPllHII·",l . till' fli ",tillot ion is 
,·()lI!illlll·,1 IltHI('r rflUUllll , IlhOlit Ilr\l-tllil'd ~ nf thl, d i4ilLIfioll I'o(':ug' 
,1"lI t· ill tlli~ II"<I.\". 'fhv Jll"n, l lId~ :H,' ~I'Pllt'lIt('.] int .. 1':Il'ilftin-l'r(·\ , nil 
li nd I'n l': lffil1 JJln!' ~ , T hc~c nrl' ,li.~lill~lli~llr,l in lI d._ Wil.\· , T he 1"11'
a fJill- fn~ ' nil l'Olll('~ OH'I' RI'"L Silillptf'.~ UI'P n']lrnlt',lly lak{'n HllI l 
;111011"1,,1 10 drup nil i(·(' .• \ ~ "nOll n~ {lll' oil sl ifT('Il", in.1 i(·,d iu;.! the 
[l l"l'.-l'Il("(-' of p;ll"illlin, the 1'{,l'C'il"l' l" i" dl:lIl;!t',l. 

'.I'll" luI' i~ l't,hhllil d i.~ I i]\ , ',l \ \1 drYIlI''''-' Ihal i.-', In I: ' )\.;e, ill thc 
~ n lll': l"<'lol"t. l· .';llflllr ahollt bro-lhil'll,; i ~ di .~t i lll'{l ,,(1" illlt! th", f('

lll ai ,JlI('r i" <li ~dlHl"1!I 'II iJlI I) illlotill'1' n-tort all ll IlIl'rl' drit'd III ,·okr, 
J II ll l i ~ Il" fl.l', fllerl' iHI' rl'I\'CI' r('bJ]'l~ to be lIea tcll t o <I Il i,!!h 1II" lt, 

nll,1 I lI l'l'i' i~ iI ' ~I) a Idgllrl' yi,·l tl or pllrflfli n, T hcsc ~ I '('oll i l rctorts 
HI',' ~i l1l j"Il' 10 the lil'~ t l'~('{'pt Hwt tlH'y (I,) n"t II:! 1",' till! I' i jll' for 
l'II'l,tyilli! 111" Ihl, h(.l ltHII. TI ll' J'l'~idlll' of I'okl: I." r~IIl /'II'll 1 • .1' ehip
ping- ii I>lf. 

Thi~ '~(" 'nll d oIi."lillntioll i .~ id."n IUllll,' Il i!iler l"l'oIl1"" il 1'1'1'~·lIrl' . 

Til'.' i"l,dlldi li ll ill Jl '·i '''~II I'l .' i.~ IIlml,' "jUwI' 1,.1' UlC;II I~ "r til{' .1\:<;1'1 illg 

.-k:l!1I {'xh n ll~t III' willi il PUlII\', 

III tl li l' pit el l n:l(.1"1 the lUll'll [I:Il'H/liJi 111:1:<$ i" oltt ailtl"l. 1'011";11'01 
tIl\' "!H I "r till:' ,li·lill" ti"l1 'I~ ,I 1"1""1111 (II' 111\' iit'·ll'lIdi"11 .o f 1'.l"l"og-I'Il(' 

(h" I'(' :11'1'(';11' g:n':l.~.\· l'('(l,li~h vwwn li lfl ."~('~. ti ll' ~O-f':!ll",' 1 ]"(,,1 ]HI):I

l!l"I". T I I('~{' Illll ~t 1,(, r.udur ly .~t;Jllll'il(,o(l (r{lill til(' pnl':lfTiJi m:l"~ . 
... iJllT tll"Y inll' rr( 'I"I' wilh till' I'lIl' i fi(':Hi"lI Hr III I' I'H l'il lli n. 'J' ll('Y 
("0111:1;11 :1 (· 01 L. i.IPI"llhll , 11111011111' of ill'Ull lali l' IIYl l n ... 1Irl"'II.", pl' i lw i-

1".lIy 1';("'111' 'lild (·Ill'Y~l'l1 (' .. \n lhl"ill '\'II(' !liI~ li" t lIP"1I 1'1"011 ('11 lu lie 
l'r('~ell \. 'W""" t h,- n,t,,!"! i~ ,(!IIIWillJ,:' hoi 11\\,\,(, :tpl'l'nr )!I"l'ilt l1!i\~'(';; 

"f;.!M \\"1 1;(,11 ilJ"(' ilr:1I\'1\ (.rl' 1 • .1' 111(' nl('ll11))1 1'111111'· 
Till' (il',,1 gil~( '~ to II{' 1'1'1I1OH',1 :11'1' t h ()~l' illnt 11:ll"i' 11{'I"11 :d .,:orlll':l, 

"."PI'I·iillly hy,lrog"(,1l .~1I 1 111Iid(, . '.l'lwH f"lluw pmd\J(-t.~ (1 11(' In II,no
W'lIc'iJp"lrll C'i ion. ' I'll!' !!il.~"~ h.1" \\'pi!!ht nlllOlllli tn nuolil .! IU'I" ('{'li t, 
.0 rh,d om' tOil of pilt- Ii will yif'ltl fnl11l :;0,0011 !o ItUHl(l l'u llil' rt'l't 
nf !!"~. 

The illl:l1y~i~ i,: n~ fo llo ll"s : 

P~r cenl. 
---------

Lig ht •. r 1 . ~,I "' ''·Dr''''''~ .. 
l-! ~·"r" l(cn. ' nl pl"'],' .... . 
{'~rllOll lh"u,le .... , . . 



Till' Fllrl/.< U/lNI III Te.f{ls 17!l 

H C'''' ic r h)",lro~"rh,,"s . 

g~U;:;~ ·,;,;;,,,;,,i;I;·: .. 
Ily,t'''flrn . 
I\lell,,'"'' 
E th"",· . 
Ni ' r(l~~ n . 

Pu cent. 

6 .8 , .. 
1.9 
4 .9 

:.!l! .::' 
11 .2 
1:1 • 7 

T h(>~(' f!~t."('." Wily II(' 11;""11 r(Il·li).!-Ittil1~, rdlN tll l, llyr! ro.'((-11 ;111 ph i,lc 

11,1!' I,,'(>n 1·"lIlOl"t,d . Otl ll" l"\ri"' l' t lu'Y 11 1",' 11$('11 f n!" hl!nti n).! l11Hllnl·cl.\· 
111{'Y :11"1' 11 .':" '] n;.: fil l·'] fnr ~n;:. (,lI::il H'~. T(, l1 ('ll hi(' f,·d will f!"(llu'mhl 

011(' 1,,,t'~ (I-POI\"('J" 1'(1 1" hour. 
Ti n· 11i ~ii ] ] , >t i"l1 i"(,,,id w', II"hi,.], amount." to .! 1'1' 1" ('(' 11 \ 01" ti ll' tflr, 

i,: N,k,' . ~ilH '(' il " (luhlin- hu l .1 1t';1(' " or 1I . .:h, i t (huh: n I!l>lrkt,t II ." 
(";ll'h"l1 rl,," (,II·d I" i (" 1'1111'11.-('_"" nfl,·!' III'ing" I I"I'~'oI n r 1IIld('l'(l1l11"1~('d 

II.nll'(Wnrl,nll ': 1,.1" IWlll il l;.! I" 1"'11 11" ':;< . 

. \ 1111 ' 1111l"i llg ,1 "p"<"llil' .!!I·;l\i ty or IlH(j, yil'lll~ the: follow ing ])1"0(1-

11('1': oIl' 1" iu,!.!" lin· nr."i di.:li li nl ion: 

j\J " j,lUr,> . . 
1'",,,11;,, fro-, ' "ib 
I':..-:.ni" ""'_" " 
1'\.,<1 p""h,,- '" (: .. 1;,. _ 

IH 11 ,(· 1;,1 1"'1 "" 111 p'lrnflill Itlll':.', ·!rt 

.\11 di,:li l lnl il>1l 1'1"O,11I \'!': "r I III' arc 
I,(·il, .:':: " "orh·,1 fllrth!"r: ~;'III(' ,l l"e t n ·'ltt'd 

_ __ I P, 'r ,,,,, I . 

. '---,,-,n-;-;: 
, :\1 1.11 

':10 
:! u 

.,! :! II 

til Y.-, 1'1'1" ('cil l 1 ~ pnl';l nin, 
tl'l'a l"11 (,j, (· lII i(- ,]lI .\' h ,rot!, 
~c\"t'r;]1 jillll's itl tl wir dif· 

1"'\'1'11 1 fm..tit)tl ~ , '11'11' 1" ;1 ~(.'d!ll l i nr en:n II tllinl Il i ~i i ll;l!ioli . l'11(I 

,'I II ' llIil'n l ~ 1>1'I1iwlI'il.r \1..:",1 :n"t. ~l1l l' lll lli c ;1\"i ll .1,[ .')0 In (iO Ik;! I'( 'I' ': 

RnlUU\', ;111 11 ~"dil1 h l j,~· dr;tlt· . : ; ~ Ikgn 'I's HUlIn:c, 'fIle lnn,hwl~ III"(' 
1I":I ,:I' f"< 1 il l I\u· r"lllIwill).!: Ot"d~'i·. 

l. 'I' r{'nj"I[w it h ;'in <1(-;.( 1"1"(' IIdrl, .. 
.' . 
I. 
.,. 

T n 'ail',1 wi ! It I~O '\( 'gn'{' n!"i ,1. 
\\"a~ !lI"d II illt hoi Wi ll ,·!', 

'\'\"(,;\t\·d with 11 sm,,1\ :lHl«lll1t of :\8 (legl'{'C ~0I1i lUl\ 11.,·0I 1'<11i'. 
TI" {, ;II{'o] willi n ]; , r~I' ::lIV'lInt (I f ;~R dt'gll'" ~olli l11ll hy,l rll \{" 

Ti ll' \:11" ,I i ~t i ll ak~ lin' 1f:1 .. :lwd Ir illL Ilillite ~lI lphll r i(' Il('id I " I"C-

111"" 1' Ilw I'I ~I 1m"" nf IrHit'" ,11111 to wn~h Ollt Ihe hll~i l' ('lIl1lp"llcni.- , 
"lIdl 11 ._ 1',\"l"id i ll" h:I~f'~ . '1'\ll'y ill:" tl"('uh-d witl l r, (i ,kgrr..' HlI Ull1i ' 
~1l11'],\ll"i (' nc·i'] In 1"('llW"e Ihe ('olOt"ing (;OUlp()IH' III~ , not ollly t h."~: 



I'n'~I'l li a.- ~m,ll, lnd al-" Iii",.,· lllii,·11 ,illlI"lI,!!h " r igi na ll ... ,·"I"rj,.~~ 

lI"ili ,',111 __ ,· the pl'!ldlld~ \" ')'lI'b,u wl" '11 ~1"I\'d ,I\\"ay, 'I' ll" I,art 
,.1.ln'd II", ti ll' Ii'; <I";.!I·'·'· 'l<·i,1 ill tlli_ 'I a.-IIi II.!! i~ 'plil" "' lI lIl'li,·;II'·.) 
rl'<>11I II 1·1I1'l lIi.-f .• IH.i lll or \ i,"L 

.\ rkr (lll' lli~rill:lll'~ Ii"q' 11""'11 11'(':1),·,1 with ~ul)lllllri . ,:). iol . I i iI'I" 
fin' \\"1",1,,,,1 Iritll \\',1\"1' al1l1 11"'11 Irilll """Iill ill hy,lnll," T lli_ i'" 
dn,,,· in Ii:; 111(' di~-"hf'il alld .-n"p"lI,kd 1"1"11'11"11 pl,,,llId-. hili ,,~_ 

pl'('i <lllr ill t·\' ttlO,\t: till' I'IIPw)I-lik" i,,,,l i.' .• , " ~I"'t 'inll ... :ill j l l(' II'JIII"
IO~~I1"" nf tll(, phl' lwk 

.\nPI· lilt' I I"I'iIlIlJt'lIt lI'ilh h.l"dmit- ~"llll i ill\, 11"<\-11 \lali ' I' I'" a;alH 
uppl il',l. W:l .~lli llg illI' di.-lillnli"l1 pl,,"I IIt"i- i~ ,·nrri, ·.) "" ill In t".:.! ' , 
('\1\'1'1", '.) III' 1IIw,nvn,,1 ",11111111'1''' ",. I"'II~ li ll,·,1 \,-il\l 1.",,1. ,\\ Ill.! 

101\"('1' pari a 1"lIlll'al ha~o.' j~ ."",,101\' 1' .. ,) "11. Uhi,,;.!' i~ ,1"11" h.1" IIU';lII'" 
"I' " 11,,1'i~." Ilt:11 !It" \"I'rli"ill pl"op ... II"j" Ill' Iwltl' l" .4i ll. II.\" Itl\,'" I ~ Ole 
(·HlJlI'I,,·,."('d ail', II"lIil·1I '-il ll al"l1 I", 1I"l'd I" hilll"I',l!'1 111\· li' IlIi,) lal" 
Jlr<ldlld~ <lu,1 I'll" l·h"lIli,:"I" Tit" n"ldioll JI(''',!ud~ '11,I<li1l",1 ,( 1"1' 
~lI·ill ,tl-In,< alld .~(H\illlll (·I ' I·o._I1\ (·~ . 

T h,· :I("id ("I,.in" lIn' IIII;I!'.! \\'il11 .• 11',1111 i ll It'ilil-Ii lk,1 I " """~I· I ~, By 
IlIi ~ IIIt'illl~. tltl' ~lIl ll j llll·it· ,,,·;d f'll'lll l',1 Ity '~l'litiill;! Ill' "I1II,llo-a,·I,I.. 
, ~ 1'1 111"\1.' ,1 'l~ n 111'11\\"11 lIt'i,1 Ir,l<\" .. r :;t! [" 411 ,l . ':!t'l'l'.- 1:,1111""'. ' I 'hi,~ 

i._ llwlI II .~,',I t" dl·(·"IIII"I.<,· t ll(' ~<f(I;1I1 11 "·n·,.(JI,' .~. j) tlt"ill.~ ,lti .• .)1'
\·HHlp""ili() l l . ('I"\"h' "n"I~"I I ' "lid iI ,;.,hltillil o f ,..,,,l i1ll11 '''1111,11,11,' ,ne 
rl!]"III1~,L TIll' ,-C' I',tr'lh'd !,n~ ill 111101 l'l"lIIh' \. I"t '''~, )h- ill"(' lIIi .",.) l"w,th,']" 
illlll , li~l ill \', l, t ll\' pl·,,,lIwt.- I,('ill.!!' ("]"'II,-Olt, "il Hllli hll' iI.-plllllt, T Ill' 
pnntlliu IIIH~.' illill litl' di _~ldhti"Jl pr,,,II1.-1::' lie 1111.' l"n"llill-ft .... · "il. 
I. I', 1,,'111:1'110" iltlo! pll"!!>,l!'!'I !. ,11'1 ' 11"11,,111' '] ill u "il";)'II' 1I Ii!llIlI'J" . 

Till' lt1.~_"" ill wl"-Itill,!! t:I)H~i"I" "I' : 

11,·",,'"'' 
1'11"("11"1) , 
n""'",1 1',,,-,,IIi,, '''" .. . 

, , 
I.; 

III I" II 

'!'Iii' lI"il::,h"d 1'!'llll" "ii i" rr;l,.jilll"ltl~1 ill ~ ill lil,n' l"t't"l'l~ itlln: 

.1. .1.igld 1' 1'011"11 ('Old \,11' oil. .~I'\'(·i(k .!! t'ill"itl" O,~~)-Sj.' 11",,11 point 

n In .-;:; , II'!.!T'\·~ F. U ·' 1<1 :;:1 dl'gr'I" '" (',): )'"ilill ,!! I~'inl '? !'! In 

:]~I'! dl';!I'I'I"~ F. (lflll i il '?WI ('.). 

,) Li;!1 11 ('1'11<\" pllltt";!"ll. "p"I' rn,' ;inll'il,\" 11.10;:;:; I., (1);:-10.' 11,,~h 

l'villi i-!Ii I" 10-1 dl'.:!I'I'I'~ F , (;,11 10 .1-1) d' .. ;!I'"!",, ( '. ).' ]"Ji it I I.:':' l'"illt 

;]\1'.' ,ll',!:!"ro.'l'o" P . ( 1:,0 d:;:n'l-' . .: 1 ',) . 





18~ Ru{/ct iJl of thtl Ulli,.er,~if.y (Jf 'j'1!J:(/.~ 

'f llt> punlffin ~('a lc;;, ," ~ PRnllf'11 from tilt;! oil" hy ]ll'c,:.-iug, flrC 
tE'cHtef! in the ,;III11C ]W1l\1I('r as the llandlin H" lh ~- Ill' tl w IH'!ml"lIlll 
imill$t r.1" A description i~ \lnll t'l'e~~lll'y ~itl<"l' t ll,~ ,\111 t'l k<1tl 1II"ldit"t.' 

is well known. Jl ~holllJ lie 1l1l'lltiOlll'd, 114'\\" ' \"1' 1', Ihnl I ll(' Ii'lratlill 
51'll ll' '; o( till.! pci r()lcll Il! ill(lll:=.II'Y r'l1I (l1il1 n" 11I)llh)III:!lh'- 'I I' tllO~ 

ph('uol-, II"hi((' lho,<C of tl J(~ lignit'.' lal' in']I1-II'Y ,1 " "OJI\\'lill Ih,·.,.; 
Iloll1ologl1(,"; in ('O ll~illcrnhl c (}llHJ1tilil". II I \0 1:, IHT ,·"nl . Wh"11 
lI'as!;e,1 with ,~od i lllll IJ}tlml'" a 1Ii ~;1~rl ."';lhl., ''']01' i~ _"OI1lI' i i1l1l"" jU; 1"
ccplihle :m,11l yellowish 1:()lo\' in III(' li;!ht ( ha t ,;til I", )','1 11'1\ ,,01 ,,!tly 
by l'cfiuiJlg". 'I'lIC lignitc Jl'Il"a!1ill, (II'rcfon', !lIll.-\ I,.. Il't',Ih:d Ill<Jr~ 

tlw l'OlIgltly lI'ilh lJ(' w~ill~ illl~l JL'(:uiul'ing" Ii,md '<r (ll<l ta~.-i l lill h'nu
cynni(I,', JJUtus~i Hlll (errkY;llli, lc :Iwl 1'lIln:1"i;,:,',1 ,·1,1.1') (1 1:111 i ~ IlCl" 
c,,~a rr Il"itll t he p;ulllliH frow J>elruklllll, 

It h,l,; hl,.'f'lI s ll<lIl"n lhut huUL ill t: ligllil., LII" ;11"<' 1ll:lnuJ.ldlirctl 

oil~, pal'uilin, 'IIlJ ,·oke. _\ hde[ , le~<:l'il'l illtl .,[ 11"'111 illtll IJ",i!" 11'l'S 
i ~ as rollo\\" ,; : 

BC'lIzillC i~ <I col'ldc~~ 1i'lnid wilh ;j blu i."h lJIIIHC.-C,'II"l', ~I'(' ('inc 

gntlity O,7~JO t () O./He), hoiling P(JiUl hdII"L't:1I '~::O alld ;J~)'~ dl.'gT( 'CS 

F. (l1 0 10 ;100 d~grQ<.'5 C.). Jt is Illrgch' tI~cl1 ill Ihe H1H Iln fadurc 

of puranin. 

:'-; (I(,l r uil, a I:o\oill's;; li'\1Ii11, "peL·ilk j.(r'l\' ily il.K"!:i 10 0 .8; \11 , boil
ill .~ poiu! :!R.\ j {) Hib clC'gr0<''': V, (.140 to ?40 degrce,; C.) , cnn 

Ill' IIs(:(1 in \<111)1'8 ill i'll'illl of kCI'O '<c IIC, onl.\· il H'f]uiJ'(,s n s!J'ong 
drnn,!Jd li l,t' !lu~ ~inn "0111 oil; (he r('n~HIl rVI' ild~ I" ' in,:! tJ1'11 tilt: 
P('rCl'Il\;lgl' ()I' ,';l rh(lH i ~ lt iglwJ' illlln i ll "nlill<lry ,\lIl t'1' i,·,111 kl'!'''~l'IlC. 

Jb priucil'<l1 u~e i;;. in cXJllo~i(Jll 1II0101·d. 

( 'Jen ning uil 1'11011'1; 1\ ydl,m i.~ 11 lu.-It'I', TI ll' ~I)('l:ilic .:!ntrit:.- i.-
0.S.50 to lJ.S'i,j. ho i!ill/! IKliHl he\ weC'n :~~).! and .;7.; '\I'gr('('s F. uon 

fUlIl ~O() dl'g'I'C'CS C.). H is IIs('l1 ro r (+'llJillg" rl\ 1t.~· .~I1IJ~ i ;lIil·C'i' : fll r 
CXi11nplt', :llc cxtrndioll nnd prcpl'!ltioll o[ lI"ilg,"j1l gr(!'I~" . 

Yellow (Iii ;Hill H"] (lilll!ll'(! ~ ~till dn!'~c'r' " iI!'\!' !lUlU .-,Ienni ng" oil. 
8jlC(·iii(· gral"ity O-fW,j to 0.10;:-;0, h"ijiuj.( I-"iui l,d\r"'~'t1 ;l!)t 1IlId GJ7 

'h'gn'coS F_ (200 to :1'25 degl'rcs C.). 'l'hc,\· al '~ \I ~ed ill thc PI'(']1''I.

I'HtiUIl IIf oi l g'ns, 

G:t~ oi l, I"l'1.1di.,h brow]) 1.;0101', ,'pcc'ili\; gTll\·it. .. U. $SO to V.DOO, i ~ 

lIse.] a ~ the 1\;11111:' indi(nh',~, for gcnei"lI tillg" ga~ . Qll e lOll uf gHS uil 

yi('ld~ lG,OOO to ;:0,000 ('nhi(! f l:l't of gn;:, :10 to 10 ]11.'1" cent tfll" , allli 

3 to 8 I'() I' t ent I:uk .. , depellc1ilJ l-l" un (he terllpe r,ll'Ilt'C ~)f the retort 
antl thc r<lpidi t.y of til e pr()(!l'l;", Tht! g'l~ 11:15 nn ilhullinaliug powcr 



of S to I? eandl('s, when IIsing 1:/- cubic fcet per h0\l1', (l;I~ oil is 
nl"fI IIsl'll 10 !'Ilri('h WI\tcr g'l;;, 

1'IIrnfTin I)il, F\1l'(,in(' ,!{I'lll'it,1' O,flOO tl) o,n;w, llll,:: IllIo!!!. til!) ."11]))<.) 
U~!·~ 'l~ y<,l1o\\' oil, 1'('(1 oil MId WI.'> oi1. Wilh the l'npi!l in(;l'C';1l'(! in 
ti,e lli'C nf th(o DiC'."l'l cn~il1p ill GCl'lIInll,r, n new Il nt! 'llml).~1 cx
d\l."il'(~ mad,l't !In,:. h('cn iounrl for Uds oil as fnd Jor Ihi;; Illolor. 
f he DicEe} rngine Idili7.c.~ f1IJOllt 30 per tent of ille ilcnt ('llt'l'g,Y 

of Ille nil. II'llil'll ltas;1 llCiltiU;.' PO\\,('I' or 18,000 B. t. II . pel' pOllud. 
1n 1:.101,111)1)111 :;,(iO() tfln:< of t"hi" oil wel'!! eOn"llln0l1 in Di("~" 1 en
gine:; in Gel'lll!ll),". It" i". Ill",) n~0<l :1;; n Inhr icllIin)! oil. 

UOllliI'HIl, II J;lo~~y ~ll.'el' ')lack Jllll,~.". hl'jH]c Hilt! ()[ cOIIl:hoi,lal 
fI':ldul'c, IlIcll$ ilt 151) 10 'n2 (leg!'cC':. F, VlO 10 JOO df>grl" " ~ (' , ), 
ami Il i ,o.~()Jn~s eOllll'll'il'1y in \wl1zol. It i~ \l~ed, in n(kJ itioll 10 

nnturnl lI:.pllfl1l', ill tllC Illlllltd:ldllrC of \,(Il'lIi~h, 

Pamliin, ~pe('i1i,: gl'llrity O,~7-l \0 O.!I1,;' ml'1tillg l¥li ni !)!),;i 10 

1;)(i,.1 degl'{,(,l< l~, (37 to 1)8 dcgJ'f'CS C.), hus [l c .. y~bd\illt~ ~j l'l1C

tnrc, is trall,;pHl'm!l. of hhli~h linl, t asb'lc.~s ,md ollorl l'.".~ , 1'111' 
hard(')' nl1'id ic,; h'll'l' :I ~right ring \\'h~'11 .4ntek, ' r 'Il<~ 1I10 ~t ;;l'lH~I·;tl 

me o( p!ll'ilHln L~ i ll th,~ manllrn<:tIll'C ur ('IIl1,l\t',~, It j~ al~.) u:'(;,1 
for imlJ1'('g'llillill,Z ]lUpt'l', [oJ' tlrc" ,~ing it'll ther, r;lhric,~ ,Ifill lUnll,r! 
railillh":> IIlil.lc 1,1' Y.~W'l:lhl{' lIn.l :lIIillWI lil ,cr , Cll'. It ~l'I'H'~ :IS il 

protcdiyl'! . 'o:llin,~ ;];!'Ii n~t ilL'id ;]nd nlbli. aull H~ il \'orNing for 
casily flxjdi7.~'d hl)lljl'.~ , 

Sort paraffin 11Ii",!! with ('1n,r i.~ Iw,.l i1 ~ i\ finj~h rO!' gla 7:I'd \);lP"'f. 
'lI L-, nl~,) II"{'II II) n\,<:ndl thc ndo!' or nn\n'I' ,~ ill tilt, lI\[l!llICadmc or 
/>1'J 'fll llll' filii} 1.)ti()n~. In gh,-~,;-blowjllg il i~ ll.~l'l} tl) fill tIll' 1;11 11 ]1'; 
lind in t11(~ lliml ~IM~ fadol',1' it i." II.~t'tl jn {lh' 1'(Joli ng' IJI1!11~. Tn 
cl('d l'i (: Ifiring' il ~p.)'\'l'';' Il~ lIn in,~n]; ,h)J', '1'1", prn' \ lIdioll 1) ( p:lnlffin 

h ill"l'I 'n".i ng, rnr it 1':11l Sf'n'l' IlIHII)' pIlI'jH) " !'.~ .lIId iI_ all articlc of 
('OIl!mcrC~' it if; al \l'a.r,~ ~ilh':'lIJl,', 

According 1<1 ScJII'i l\t'luer, Ih,' J!l ' <).]!ld~ r", 'Ill li:;lIih~ III)' HIlI'y In' 
(,X)I],I.'~f;e,l il~ f,)II,)\\'~ : 

i I'", "",,1 
~,;-:-:-:-.-. -.-. -.-.~--~~. ----:-~ -~._:_-~-,- ' -l' .. -~ 
Sui", ui! ." , , , ;,~\II 
Li!lht ,'~ralr,,, "il ,. ttl 
1 !c~"Y p:>,an;n IIi! , :111 ·~U 
liard pnr"mn I \11_ 1.-, 
~,o{(J'mOi" , "·'" 1 t ~ 
( 'ou ta" . ,. 
Coke, Il".', ,,",,(p, and """,, \,, I :.!l) -aO 

,! .. 
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a 1038. ' I'lle coke works 1r<.' l'o.: ust:'d then (>Illin'I.\' f')r d i .~tilli rlg Ii).;· 
nite. T he lignite wa:< ,li~lille.1 i ll \"t,rti,,'al ,·"k,· O)\~'II~ (IIlQ,lilil"\ 
Appolt OH'ns), .yielding tar ,md rtUIIII"nia ;l~ h.\·-prl~,ll1d-~. ' I'he "111'

plll~ g;l~. II"hidl :Ullonnlc<l (" -HJ pe r j'cnl, W;l.~ lISC,] 1';\1'11.1" ;1' H rUt'1 
under (Itt' hoil t·1'~ nIHI )i111"il~' in g;a:" , ·n.L.'in ,'~ . 'I'l l.· rp·idl1p fr"lIl lh,' 
di ... :l i lillti" n, H li)!,lIit<· ('Okc, was 1I.-L-'] Hlo~tl.r for Sll',llll III ;\l in;; :Uld U~ 
II filI'I in gt·nenli. Only n purt or it was 1I1il1!l' inlo hri(]lld(e~ with 
the :ldd i tiOIl uC tur pih:!t it .- n hilld('r. :-;jllt"!' III,' l'b lli :11 .\I1 ".~i!-! 

\\'a.~ 1101 d(!~i~l\cll rOt, lignite Ili~lilbii')I\ itl (h,· (:r.-t I'hl'<'·_ ;Lu ,1 fH!'
till-nuol'c, ~ i ll(;C lln:rc were gru.;:~ .~r['lfr~ ill it:; 1·"n"iru1'ii',n, ,I Jo~,; 

wn.~ sll.4,li ncd. \\' hell till! pl'kc of li;!nil.· ilkl'l"h .. 'll, tllC plani' 11'

sorll',l to) the plln'hl1~l ~ uf Ilmly \\'nsll~ 1i;:;'lIi lc. On tl,i ., ;1\'1 'OU1,1, 111(' 
f']!liIlity "r the \'<lke ~lIlf(>l'cd ,111,] ,lit' yi l·I':! t, f hY-I'I"l,llld~ ,lilllill
bht·(1. [" i ll;I II,\', ehmll!l's were tlladc in tlt l' I'HII~tl'Ul'li'm, hut lite 
111;lill dl'a\\'unl·k W;lS the di8lam·c frOIn lhc ligll i!.: willl'.' amI Hlc 
cost rill' freight ('oulu not 11(' I'~lneed. The I'l'~uh \\'a .~ pl;.lIIis 
werc q~tl1hJishe(1 i ll the lignik .1i~t.·id .". <11 1(1 lit!, 01,] planl \nl~ 

uS('G on ly for \\'orldllg thc hY-I"'(l.ll1d .;;. .-\Ulwug-il lilt' prou1nc_ 
tiOll or 11 1 11mOll i;~ \\'lIS sati~r;\dfll'y, til l' l'e.~II1i~ hom tilt' t:l]' ,li,
tillatioll 1I' ~l'c 1I0t.. 'l'lw 1IIi;;tllk(> hl~' in lI"t Illldl'r~tal l!jill ,~ 1101\' to 
trcal UIC tar, sillce tile tar [mil! noll(>mia (;lllti ;t\.,. i'ro ,m '[\'X;l~ 

lig:nitf') i~ qui tl! dilferclit. fmlll ntHl of ~;1X,)ll - 'J'lllIl'jng"II, 'It i ,~ in 
realit,\';\ tl'allsitioll pl'odlld hdwc(,11 Ult' S;\X,m-'l'hlllill;.(, 'n tal' ;UII,I 

COil I bl l', nud 1)[ ("' Ul'~c shl)l1ld Ioe \r,',lkd ;\~ ,~ Ih'h , 

T he t h)'('e pl<lllt.~ thal 11;1!\ h"~'1I 1·~t;tI)lislh',1 ill B"lwIlIi,1 ('!lUll' 
i ntu tile )Jo~,>c~,~ ion of people 11'11" 011' 11 I'l'ndi ",llly nil tl,,' lig'll ih' 
mines ()l Bollt'uti!!, .. :\1\ .~t)1) 1J 1l~ tit"." ,-U III,' illin pO,~~(· ,~iull "r till' lig
llil e ll lilj("~, tllCy (-\O."t ' t! li'lIl'll lilt ' ligllil,' .j i4i il:l tioll WI)l'k~ ,ritil 
OIW (',~CI'Jlti()Il, Till' ligllit " i~ ":1]1.1 ;t~ ; , rile! .1il'!x'I1," to ""lI_~lll\h"\'!' 

OHI,I', awl nil lig'llite i ,~ ~roll\ to ;I llY di~tillnti'-'I' ,,-,,1'1,, t."\ -;Illf't! th(' 

b,r-pl'oulti!l coke i ~ a c()!lqJt'iilil'(, f ll.·1 II itb 1I 1c 1")\1' ]i,:,rlllk 'J'lw Olll~ 
plant (:()Jl t ill llet! 1'1 tn.'lli ;tl~)111 j'! .1,01l1l lllll~ Ill' li;;uik 1" '1' atllllllll, 

but ligu ite eoke hriquet!('~ ar(' lJI)l In lx' ,;I 'O:Jl ill Buill'min ,: all ;ll'l ' 

exporteu 10 Uf"l'l\lany, Tile iIY-l'l'odlld!'. IiiI' ,\111\ :lImn.mia, ;\rI' Hlil
izc(l, tit!' surplu,; g'l.~ i,~ \l.~~d ill g;] ~ ~lI,i!jll':~ 1<) g t 'lIl'I ';ltt' dc<'il'i.: 

powcr wh i l'h i ,~ ~nl'pli(~l In llei,!:{ldJorill,:.:' ligllit,· IIlill"', 
T Ile lignite il i ~lil\r.11 itl BohClli in al jJl'I ' ~I 'lit tl)IIIC- frolll il ll' ri

Cillit,l' of 'I 'eplih anu has ,m UI't'1', Ig'C ~p,·t' itil' ;!I';trily or 1. 1~ , It 15 



scrccned fllld !l it' .} 10 ~ inch ~i%f'!'. a rc l i?f!O (or di~lil1fl l i()]I. An 
flYCr,l,;!\! of lhid.I -<'ight :lllllh~c,:. i,:. IB f,)lI()w~ : 

--~-- .~ - ~-~ .. -
~1"i'I '''~ .... ..... . .. ..... . 
V" IMilc e'H"h,,~\ .1>1" nl~tlcr . 
I' j~< • .J ~"rh,, " 
A.II 

Cok" (rcsj,l lI r ). 
T.,. 
AnllI,o" j" "",,I"f _ 
G~ •. 

~-=I . . .. 
P". c~ "I . 

"!7 

~J .1., , 

",., ,."", 

H~ ).f) 

0 11" 1"11 .\·i "ld~ (i,:laO ell hi ('; fed of gll~, 11IIJ :IIl;lly~i,., of wlli1"l1 i., 
:I .~ full!)II-'; : 

_________ _______ . ______ . _______ --:....-.- --i ~ """t,:.. 
C~rb(/n dH.l~ i\h:.. . .. . • . . . , . . . . , . .•. '.'·1 :l1,lll) 
Ox Y.II(!n . .. . . ... . . "! ,Iill 
C~r""" "HHlt>xiJe..... . .... . ... . . . ..... . .... 7 ."!U 
MdIl3nc . . . .. \ ?J_1Ui 
1'lyllroll"'L ... ... ... ... . .. . . . , "!II , (H) 
N,trogen .. ! ;1'-, 7·1 

'nil: IW:lt l,tl ll l!! or tlti" gas j,; :\()t) l,) ;1iiO JI . 1. 11 . )I Cl" I'lllti !; r,U )1. 
T lu· :IIIII1Hlnin Irakr coula i ll~ O:!:I ]ll'r C;IJIlt. of :ll lllllnilill, 1 1 '~rl('\' ollIJ 
l ou llf 1":111" li),!Jlii't' y il,lds J..I 1'1)1111(1.< or ;It!lttloui:1 II'lli<;]1 (-()ITI':;pnnd ii 

thl!'Hdi(·,dl.l· t" .'.J i p(Jlllld~ of :llItlllnllilltll .<ulpll:)1u . . -\lIoll"ilJg r'H" i1 

;) ]WI" CN lt lo~.~ ill tltt! IIlU ll llf,1dl1n', ih.) J ielu is 5. :; IJonl1,] ~ pI' " hltl . 

T he n'.<jlhll' {"ontaiJl,; 17 IIl.:r {"('lit :\~h, J 1'0 .J. PC I" (;~' nt lllniA1Ht', :1 

pe l' C('1ll m!ahle combuslih!c mati cr. lts heat \"I1\ue i" J J ,noo 
to 1:3,OO!l U. t. 11. Ill'r ]lound. H good l ig nitp i;; u~cd, IHl\-i llg n low 
n.~ll CII1I 1L'lIt, nil excd!cnt rc~it1ul' i~ i)hhl inc,\ lllid hi\~ II he'lj y;du'~ 

()f 13,nnl) n. L \1. 

h I Sr'utlilll.\ Ow pml'n,\' of the lli~IiIl'ltiol1 i ~ In oliinin l iU' ,~1I11 

l1I"h' ('~IJl'~·i:!II.r :II1lJll onia ; i ll Saxon-'l'hm'illgl'lI t lte .riell! or lnr ii 
tltl' iJIIl'llIi:lIlt itf'm; hilt in Hohcmi;l, jll~ t ;1.'; in thr. d isl illatilJlI 
of hitlllUi ll t)u._ coul, c,)kc is the J!rill l" ipal ohj~d, lhl' J,y-pl'ot\ tld~ 

an' tar, ;11I\t\){lllia und3urphlF glli>. 



_\ .~ :dr"'ld.'" ~/; d~·oI, (ll~' di~ti(la(i"ll "r li~llit.- i .~ l":1ni"01 "II ill 
"·l"li,·,11 tlI'l'll~ 11·I,i,.(1 .In' 11!"lj,·d I,.'" lil'ill!! lI"ilh :1 1',.1"Ii"lI o r I iiI' ;':iI~ 

1I!a(I~' ill di~(illill .:1· tilt' lii!llitl'. 
f i r Ill!' .!:'I ~ 1"t'~ullill~ rnOiIi lilt" di~lil1;)li"ll , 1',::;;0 (·lIl,i,· f"'l 111"1" 

1"11 (Ill Ill<' ;)I' ·1"i I .~~·_ (;11 111"1" ,"'111. j~ 11,\"01 f"I' 1,,·nlil1.:! llH ,,',1'11 -. !,' 

I"' " ,"'11 1 l "'illi! ~1I11'11I~ .:..::,1., wl,idl ,·,tli 1)(" 1I~, · d 1""1' oIlh"I' 1'111 . ,""" 

-",H·I! :1 ." 111\, .:!t'n' ·l"nli,, " ..r "h'!"!I'i,';]1 "lIl' I";.!.'". {'!t .. 

. \IT''nlill;.! l(l"h~"I"\"illi"l1~ 111>1,11: al . \tI ~~i;.!, '>111' h"I"'"" - I"'II"" 1" 1:1>111" 
1"" 'llIil"<" ;::; "lIl,i!; r, ·,·j of 11, i ~ ;..:' : I.~ ir 11.\,,1 ill :I i!n~ I"II;.!ill('. 111 <I 1"0'
,·,'nlly i!l ,~lilll l'd li;":-lIil ,· di~lillnli"l1 plnlll, 11"1"'1",' 'lh,,"1 '!;,I (·,tl .~ 

'11"<' 1\"" ,·k .. ,1 up Ililil.\", (111'1'" i.~ n !-!:1" slll"j ,1\l~ "r (j .. ~O . OIl() '·llloi ,· r,·, 'I, 
Tld ,~ ('"I "" '~pO ll,l_ 10 ill'OIIi "!().lJ()1) IWI"~"-I''''\"'')" 1"'lIl"~. T" 1I1i!iz.' 

t lli. , 'm -.. ;.!.\" :1 ""II\ml 1,,,II"{'1" .~ tilli,," W:l~ 1· .~!ahli~I,~',1 " r 1,1 1<111 11" ;" -\,, 

P"" ·"I". ' I'il l ' ;":-il~ \"1I~ill\'" :11"1' di n 'd ly [·(lIllIl,..,led Irill, til,· .:.! "II,·llIt,l["." 

;111,1 nrkl" ,10,.1 lid i 11:":: til, ' I",\\"t'l' 1"(" {lI il·,',1 al III(' I'lillll. Iltt' ]"( ',":1i ", Io'[" 
I. "old III III'i;..:-llIlIlI·ill.:.( ..iii,-•. 

T ill' :lIIIIIIIlnia 1"'lIdl'JI~ ' lli" ll ]J Ill II! i." ilI'('(ll"ding III II " , F" ld ~y., 

11"111 (I'nl(,lIkd i ll III,~ \ ill itl,d ;-;In h'~ :111d 1·:l1; . .d,lIldj . III li1i~ ~y.-lt'lli 
till' gil .~ i~ 1\111 ~~",h·d tl> )011" 1('1111,,'[",11111'\' ilud Ih\l~ II lIIi\II1I"<' I, f 

illlIllIlIlliil lI"al('1" HlId 1111' i~ "hlallw.1. '1')", l"1)1l' )"lI~;ltil"! i ~ 1';II'li'll 

lIlll.\" d(']>('l1 dll1;! Oil Ilu' d,:I\" (,,,ill! or (il" 1<1)" ,Iud O1lllllh,nia. 1-: ,' Iili" 

IIll"thod t,r l :n ,,·,',llIlI', 1\"1·,10 IIi, t 1l11101il\ a lal' IlIi .\II1)"1· 1'111 a ~"I"i,~ "I' 
fnld i"ll nl ~'IIlIll"'11"1I1~ wilil,lt :IP' lilllit l 'd ill llwil' ""lId"II-:oll"" I II 

Ill\"ir l,o;liu!! [lnil! t ~, llif'~~' (lr iligh j"IIlin.!! I,,,ill{ I",i ll .:! {·"IIII"I1."",1 
lil"_' :I~ II" , r\·"II,,.I·:dlll·,' I, r /1)1" ;.!i!.~ i ~ gl":!llll'llly 1"11"('1". ·, 1. -':iIH'" Iii,' 

:!a~ i.< 11'11 ('ol))('d lllldi"I' l it,' ']"\1' ]loilll "r 11":111'1" wi Iii,' 111('''' "it ~ :lr~' 

1'''lId''II~illZ "ut. ';1\".I" ;11'(, uh!:IiII<',1 rn'(' rn'lII III" i~ llIl"t·. T I1I" '"'I':l~ 

!":llinn "r lral: ' !" ()('('III"~ ill ,I ~1'''I'i:0 1 1\":t~ll!"r :01 01 \,,11<)1" ' 1·,,1111"" or 
1 !0 to '!O;; d('gl"(""~ I ~. ('il) ( I ~ ~I :, d,';!]"('('~ (' ) . ill wltidl 1<"lI'1'l'ra

jill'" 11" O1llllllOlli:1 ( '''n(jllIll!1I1~ with ~Ill)lltill' ,·,m h,· f"I:lIlt·,1. I II iI 

.-It·\lnd \\;I~I,,'r ,· ... :1l1i,· iil·i, 1 i~ 1"\'11(111\·01 witl! l'I'''''II,il;1\I',I ' il '''" ""i 1(, 
ill llil'I'P""Il((' 'If lilll<" (Iii., l iltll' l'l"I,\"(·td~ '1],~I)I'l'l i "l1 "I" illIllIl"l1i'l) 

lI"ith I II ,' rOl"lll:ll ioll "f i!"oll 1·.l":llIidl" 'I' ll(' .:!il~ Il1'ill;':: (II'" I"r""1 iii)", 

f l"' lill \·y:1tIll)'!l'll illld l h~' IIlII~1 "r (III' lI"il1l'l' (olll.l· '! ;.!"I"alll~ 1"'1' " Hitl t: 

1' .. 0 1 IVII!;lln in;.!"i tlw ~{'lli ll";\lil'll I,r 1111' :1l1ll1l<l1li:1 i~ 1·ITt ·l·t, ·,!. ')" I!i~ 

I" dHIlI' ill il l!' l'I .~t \\"'I..;!till;! ;it ;] ("IIIPl"l";]jll)"e uf 11:) d" .~rl '( '~ F. 
(,I .; d\'gl""('~ (".), all,1 II itll tl", ili,l IIr til!' "nI'lHI/I dill\j,!!, ill 1)1l' 

.:!:l~. 'l"llI' g;l~ i.~ \1';1-111 ' ,] ill :l ~I\ lt dill" or milk "r ;!.'·l'--lI tll (1iIl,·I ... 

. :"::1"111(11,1 ''''P~lI''l ~ 1I~1 "- 1II1 " ,1 I II lI"ill"I'). T il,· ... ·01l"1i"I1 . .: l"'· .~\11t III 





• 
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But siJJ('c hrown coll I far oils are knOlr!! to pO'~'-;(';:s \\"o(lfl-pr('~rl"\"

ing- quaUije.-. tilt'.\" fll"C ;;0\1\ IInrli!'tilk'tl nt hi~h pri,·('.-. 
'I'll /! p l"olif (,r il lign it e lli.o.ti llut inn plllllt in Bohcmin, p('r hill of 

l i;;ni t (' (:ok(". i ~ ;:lIllwII in tl l(' fn H" '\"inj! ;;dwihde. 

,,"fl' I lOll ( :!J~KJ 11, •. ) ar~ ,,,"<,,1,,<1 :! .. 1:! Ion. o f . n"· Ii.o:rn il~. "I SI).!J' I'~r 1<>n S:! .25 
I\ullninr:: CX I ,cn '~'. ,,",,'rh~aLi<on. a,,,J I:cller~1 m~n~8cn"·"I .. .. ... .. . .. . . .•• . .88 

T ol"1. ..... ... . 
Profll 0" by-product-. 
I'roflt 011 ~I.,dri r. 1'0 ....... 

T o\" I . . 

t.:o<;l. I"'r I"" . 

. ... . .. . .. .. . ... .. .... .. ... . $3. 13 
SO .73 

.... .. ..... .2·1 
-- 0 .(17 

50 . (17 

$:! . It. 

T1111~ (' 11(' \011 (If li;':-lI it(· (·oki' (·".~b :j;'! . I.(). Silll 'l' !lll' '''I'lli!!.;! Iwin' 
i;: !j;'!S.', Own' i ~ ,1 profit I)r .,~) el'n!;: I'CI' lOll . \ pbl1l! 1\""l"kiUI! lIP 
.IIIfIJHh l tUl I~ o[ \"fm lil! ll itc <I II 11 lIal1y, prodlll:";: ~;;,ooo lOIl.< of lig-
lIi ie ,·"kc, ,ul d .l!iH'~ 1\ l'fofil uf *:! .;,OOU. T ile llel."('.~~;l1".r (") p i(:d 
,1J1IOIIIl\~ 10 :H'i"O.UUU, widell !lin ... - a pfo fil of Ul llluH 1., ])('1" (·t·nllitl 
Ill'.' jll\"(,~jhl (' lI l. T ill: l'y-pl"o,I\l<"1"~ 'Ill tl ~1l 1"]' 1 1I~ !.;"iI .~ !'l"I'I"l"~t'lIt 4}. 1""1' 
(·"'Jtt ur t Ill' ~XJ'l· H ~\· ur l igni '" (·okl'. 

Oulr 11 g-1'IIi'l"id i ,11-,l (,r ti ll' I'l"ofila1tI('Il" ~S of Ihl" li~l1i!<' ,li"lil l11l ioli 
ill ~a x(ll1 -TlillriJlgt' lI fl ild (I f III(' IJiIUlll ill ()lI~ ;:h;)lc, ill S t·ut);,lI d ,·,lll 
Ill' (J/,j,\lm'lt '1'11(' (: ~' rtlli\J1 . .; 1'111,1;,,11 H,) r~'l'urt!S (J1I tlt t·ir ;lIdll.-lry 
<l lld lIlt' EJl J.d i"h g il'" 1)111.1' W'IIl: nll dnln. 

T ilt· p];1IJ t ~ Ill" SH shrJ- ·J 'lwri ll.!!""J\ )111.1' l :~ JlPI" i '('111 dililll·Jld. 0 01' 
pl:llli Iri (]l fl "Hl'ii a l or :r,;, I) ,OUU \\",,1"1,;: Ill' .'lo,ono 1 "11.~ or li.l!uih' 
'1IItlIlalJ.r. lllld ~l(J'lr .- II I' roli l or *!)O,O()II, whkh ('''1"1"1'''1'011,"]'' If, .1 

pro fi( "f 1 ";".r.:j "I' lt h: ]>('1" hi ll "r nil\" ligllilt·. ft tllll~( 1", n'III I' IlI
I,( 'n'd IIIHI Ill<' ; lI l\o l"ti~llf ion 1"!lk i" hi;!h i ll (;L'T\W11IY ill "rd"1" 10 
n ·t!lI(-l' (h(, l"'"fi ! hr'{'!\I\F(' or !lIt' ol:t ' u piltiIJJI tux. PNf'{llild I,LX lIlHI 
lilt-OllIe 1.1X • 

. \ l"(-o!",lill.!.:" \(J JI( .. ilhy. 11 1l:! rl"~I1 I I~ or ~colt:ll !;1tnle (li.~ li llat i ()n gin' 
JIll' rullo\\' ing :' 

YI.-1 ,$ ller \'''' - I (:(·III ~. 

- - - 1 
Shah· . .•• .. 
Ik lo1<li ,,"!. .. 
H..ri ,,;n~ .. 

T"'nl. '" 

Hll r llin.ll "il. II. 1 .Il") . HI (). II:! c<:lIls. 
I.uhri, ·alinll <oil. :1 .·1 11,,1 . "I \O.3)! '·cnh. 
l'nroolhll ""ax. :1.10 gal. lit :!1<.4. ' , ·""I" .... 
,\,,,,,,oll i,, ,, , .,,,11'11;, 10'. 1;0 11" . :" l.1.J r~n, 

T"I" I . 
Lt·", . 

Gro .. , pro li t . 

'J'J Soc. ("ltt'tn. Jntl., 1!Wi , I)' S>;!i . 

, ;-" .'~II 

I 
21 tit! 
I< L.I Wl 
I ~ ' .I" l 

1
'- ';:;1 "";;;-

': . liil< (M> 

1-·-I . f,l; (WI 
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'fhe profitab\('ll{'~ or the S(-otdl shale indui!try represented by 
111(' tour ll'illiing plllnl~ i ~ ~een trom the following tnhlc. The 
ntl1('1\ln ' ~ gi\"f'11 Al'e ill r Ol1 lldc: ~tc'r1ing.2 

' J>pjTol('UIlI \Vorl,!. 1111 2. )'. 24 7. 

N:llur. 

I . Br~~h"t lL ... . 
2. Onkb"nk .. . 
3 . p"rnphel"'hrn,· 
4. T"rlorll" 

O IJliIlR. 
lion~ in 
bondl. 

'fAIl1.E XV. 

!'re. 
fcrrtd 
st"d. 

Ii .r. 10 ,0 
I ~.() 10 .0 
50.0 SO ,I) 
1:, ,0 7,r, 

21 .00 j 23 .33 
:~.2 J :.!7 .:n 
fi2 .119 , 6!1.00 
13 .39 14 .'19 

_., .-
:\wnllnt or l'n .(ij ('IIlTicd r(\fwo l"(l --pol1u(l ~ Sterli ng: 

."''''''', 

1. Br"~""r" .. 
2. n"kb"nk . . 
3. r·" 'npl",,,,,tn,,,· 
4. 'r:"I",,~ . . ... 

.I n l !lll. n cn llll ny 1I1'()oIIICNl: 

HiLu m ,,,,,,,o co~I .. 11,,,,,,-,, co,,\ . . ............ . 
lIri" " cit e" ..... .. ... . . . 

~.j "'" 
6,003 747 
4,2.',r, f. ,783 

11,02] 12,r.98 
I .M8 3,1'195 ____ M. __ 

T nn. 
If>lI .7~ 2.:0!72 

7:1",11;,71\'.1 
16..'136,6;11 

fl llC' 1011 (Ii hl'iqud lf-I> J'c'll1i l't's l. ~ ;j tons i'llii' lign ite II.; IIlIlt('riai 
Il tl tl o,~, ... trons ns fUPI, 101:'11 '~,r.:l, TI!I~ 16,S:1G,67!) 10l1~ nr Ilritl'lcites 
mentjom',1 :'Ilo(In:' r(>(jllirt'tl fOl' their 111:mllfil(:tul'e 1-l,28{!,O()11 ton,o of 

lignit(·. Th!' di,. ti llntioll l'lillri" or S'IXolI .Tllllring't'1I used 1,;')7",5,000 
tO Il ~ , TI le !lIbi IHilonnt (If H;,:nitr· \l'{'olt ... 1 1])('11 WIl'" 1:;,R:i5,OOO t OilS, 

or (j'!", Ilf!r ("{'lit of tllfo {'nlit(, li,!,!'rIitl' prrnludion. 
~flbrit h ",I HfI{li ng 111(' fnd thll t ill(' morc concent rate(1 Cuel~. Elig. 

Ii~ll nnd " r,'",lpl lllli;m ('0:1\ 11ntl IllIth mdle, nl'e mnrketed in Ger· 
III /IllY. lignih' willing' ('''nlillll l';; to /I (' III'i.~h . "But tile ligni le, in 
OTtJi.. h, c;nmpeh' .~lI(·c(' ... ~rllll.\· \\' illl tlll~ utile" \:oHI ~, mml It(' put 
into ;1 C'OIK('nh',lkd {"I'III. 1>1' . a~ i~ 1\011" ill S;lXo\l -' rhlll'ing~'n , tIle 
li ,!!.' nit (' wu""1 II(' h'I';lll',] f·!t ('mi,'IlU.\'. 



--------

CHAPTER XI. 
111 .<I'I1.T..\]'JO\ OF.\ '1'1-::'\.\:-; 1.](:\1TE. 1-'111: BEt'o r]·:nY 

O"F HY-1'!:ojll "l'T;-;. 

J II 01"llt'I ' In 4]!'kl'ltliw' ti ll' ']lInnti!,\" nwl wdul',' of Ilu' j,Y~I'n"IIIt1~ 
10 10,· (,hlnilll'd f",HII til<' d(·~tl'lldiH' ,li .~till'lli'nl "I' li;.!lIit.·, a ~;lIl1l d ( ' 

\\" M "'ITIII'l'oI rmllt till' '1\·\;,1." {'o,\I ( 'OIIlP:l1Il". 1( 'lI'kdnk, )[ i1:1111 

(·()UIli.I", Ti ll' l'1)1lI111)~iti()t1 "I' lhi~ li .~nilt· W:l:< ;I~ 1',,1 11)\\"": 

" .. luL_l uI" . . ... , ........... . 
V"lal ilo · """,/0",,, ilol,' ",,,ttcr . . 
Fi.p!l ""rI",,, 
A.II . . . . 
Sul"h"r .. 
Nilrol:~" 

1"\' « .,.',1. I I) ,-y . 

I . .... ·· ·1 . .. .. . 
.... . .... 

... f~'I ' :,1, ' 
:I~ jlJ 
I I I"' 

I.:.!::' ., :,:J 

'J'JII' ,Ii"t ill:l ti oll \\":Il' IlIil!k· in ,1 l'lL"1 iroll I"i·rt i{',d rf'i","i". pl'I(,pd 

ill tilt, rUfllnt'" awl (1jl"t'l"I,d IIIl'I" Ir ilb (·tlkI·, wili!'l, \\"il " 1\1']>1 Inll'lIillt! 
with 11 I-{;!:"olin,' 1I11I,tH,!, a ,~ 111 '("\("1. Till' 1' I'(((ht<,I.~ fr""1 tit, ' , ]i~ l ill;\ 

liull 11'('!'l' 1(,01 iuln a wnjl'I'-C'(loll'rl ('ollllt'll~"l', 111,'11 illl" H Ir;I~ It

hoUk" tlit' ll into ,Ii luj e ~lIll'lt\l l'i (· ;H,id , owl lIwll 1111'0lligh ;! 101'1'\'1' 
Iilll·d lrill1 ;l l l~"dlt'n l- ("ollnll. ' I'lli' ga:" \\";).~ ,4<!1'\'<I in ;1 1;11').("1' la llk . 

. \j r il' .~t (111' I",;tt II" fI :" :l1'),l i"\I .,10II"ly. I JI ah"lIt 111"1'1111" millllll '" 

~fl':1111 <lPIW;II't',l in till' l 'OIWI,'JI:"I'I", alill ill tltin r lIlin\lh'~, ;\ yt"!ltflr
i:;11 !!,I:" (\;11" \":ll'ur), J)urillg" IIH' lin;1 11,)111' 'If , 1i ~ li llillioll . ahout 
1·1 \, , '1' ('\ '1 11 or th" toLd !!n~l'" l l'l.~ .~ed 11\"('1', ,1111] 1111' di "t iIlHt i'lll 
WlI" "'l1l1pl"'I'I] ill ;]I"HII ·!,tltolll',-;. 'f it\' yh')d of ;!;l ~ \\-<l .~ di .~I·, ';!al'l ) ,~tl, 

~irl("" IIII' alllOUllL 11I'ldill,l! powl'r, (·HII,lIl'-I~)ln'r. (' \(:., ilHd 11\1'11 .. 1-

1'C<Hly (ldcl'lIlined, 
TIl(' "c"lIlb or [" Ill' "t·pill",t!l' d,'b'I' !lIinal ioll .~ ;11"1' ,:.::i l·('11 h('I"Ir, ill 

Iwn·cnt".:..'1'~. 

,'"",u,,1 "I. 

1l ~ .. i,I",· ("'''' li!luile , ;os d' ~r(.(l"d. 
R,·.id"" f',, '" dry 1111";1<' 
Am""",;",·" lli,! '"'' .. . 
1'0,,,1 ",,,,,,,,,,;a ill """· Ii!!,,i!<- . 
T ar. raw lill"i''' . 
T~r, ,I,y ha~i ,. 





Tile Fl!ds Used in 'l'c.I"fIs 

Tile eOIll])().,itioll or tile rc~i(llic was 110ti ro ll()Ir .~: 

~ ___ -_~ __ ~ __ -_~!_~'~' ___ I I : __ '_H_, _[~ 
0 .(1:"1 I Moisture ............•... . . 

Volati le eomhu_.tihlc m~tter . 
Fixed enroon. 
luh .......... . . . . 

Sul l' hnr .......... . 
Ii. t. U., per pound . . ,. 

O. !l.-, 

2.
27 1 --, .. I.). " 

2 1 . :";4) 

(UH I 71l.!il\ 
1 ~ . 7~, 

l .on i 
2 .77 

7:1 . lit; I 
2"2 .;,7 ' 

1 .011 
1 .R5 

72 . 17 
2 1 .!11I 

"""""100:00 Ioo.IM~ '1 IOO-:OOI -j"iill.~ 
'I' I.rot I [ .'I.J I AI! I 1 .11, 

.. 10,701:1 1l,2Ri" i 10,22'1 . 10,462 

It will1te lloi i(·{'d t hat the: ;1~11 ('onl('111 (lr I, Il l. 1111 (1 I \', i.~ :tlu'lut 
til(' SfllltC. Jk~ iduc No. I I 1IIIIIouir l~.; ,'i I'l'l" ('('nt "f it~ll, IJllt in 
tllis part ie'lllm' ('iI-l! ti le lig nite r:t ni e.l N [WI' ('rllt or il~h . .I t \\'ill he 
unlke<l , :11 '"'1, fllld Illc \"Olalile tIlIlUI'I' iu n(·~ idll< ' \')' I I i:= IUi~ 

pf'l" cr.nl, sho\l" in~ t hnt t il,· hculill)! \\' ;I~ nul l';Jl'I"i l"] LlI' "!lollgh, 
'J ' llr .drll] of i l llllllOlli" ill Ih i .~ ('il~' lI"il~ iil~o h.'."~, ~illf'!' lile il Hllllonia 
(iHlI])olIll,l~ l"(" lui!'" 11 lli~h Ilf'!ll to h!"I'ilk tlll'lII Itl', ilnd they ilre 
:In\(lll~ 1111' \a."1 ]!("(H\II(:I~ 10 l 'Ollle olf. 

Ihu'iug- lhc 11i"'lillnli'lII, 'Ihuui 10 pel' CI~ 1l1 or t he li;.!lIil c nllllllJled 
illto (lll~t. L i .~ lIi l(· 1"c;:i<lI1 \~ i ~ ,Iud, g"l"I.I" i ll 1'01,)[', ;..(!o~",y . sl igh tly 
I)eU'OIl", h;! !"d, illl1l hll." :t th~i1l" lIwlnlli,· ['III':;:. TII\~ I'\~ \ril~ n,) il:;;..:101I1-

CI'al ioli of IIII' pHl'ii(·I(~;;. illl,l no ("II, i llg:. 'I'i l~ n'"ilhl t ' 1'111"11'; \\" ithollt 
fhllllC or ,;Ill')"!', M1<J hig;lll al·l"rn;.::!' II<'Hlin!; ]\,)\\'1'1' fIr In,.ion H. t . 
\1. P('I' pou nd . 

Thc y i!\ld "r IiiI', 'l~ wdl ;\~ Ihe 1I:1tlll"( ~ ,Ir iI, ,II 'P,':II'." I" ,11!pr.lId 
011 it \"iHid .'" ,)\' d["(·III1 I .'t'Ill(,! ·~, ~1I('h 'I,. tll t~ wa t;>,. "(lIl \:li1\('oI ill li lt' 

rnw lIlil.1"t ~ l·iill; t ill' pl"l'~"'II I "1' ill till' <li~l i li llt i()H ~1':! t 'I'; Ihe ."' iz,' or IIII' 
d i~lillnlioll il"p;tt':llll~; tIll: .~ l11"r:l!·I · I' f lhe WillI,,,, o( il H! apl'flntltl fi : 
flit' r:l)lidi(\' of lh,! .~III· l i on of I h, ' gil~I ·.~: I-h., h·nqwl"nlm .. of Un' 
,'li"t illlltion , r" l)f'(·illl\,1" ill tlH' (!lId of till' IH'o,·(·,.;..;: hl'lI"(' il i~ 111)1 

ll"~~i"'e to '/lIl'li"ilte ('olhlil ioll.'" \"{'I'.I' ,·In . .;(.I.,", 1'~l'l'( ·j it ll.\· whl' lI one 
tOIl" i ll{']'."'. a\;;o, thl! I'arialj'm ill 11m ral\" Illni.er i:lJ its(,Ir. 
T nr, 

'.1'111' till' ll,ts 11 ~pcd fic g r,n-il), or O.AG .• ,It 12 .1 ,,;..( 1'('(,':; F. It 
dog..:; ill IH) d(lgl"l'es V, nlHl is of hllth-r-j ik.· 1·"nsi,.I I'Il / ·Y III" .'m 111'
~TI.'(' ~ F. Ti ll' (·ol"l" i~ ,111rk hr("'IIrll ;]1111 III" fr(',' (·urhlll 1'''lItl'nt 

(!lll;;l, l"e."i dlll ·, (11,·.) is 1.0 pcr CI'1l1. 
It I\'il'; 1' .~J.lIljnl ~,1 hy fradioJl :I \ di~lillati on rnl' il~ ""nli-lIl ., f niL", 

],Y " /"I"ill : liin;::-" rM ill\' conl r n! (If pllt':lllin, i1l1 <1 \ ,.\" wil~lling- with 01-
k'l1li [111<1 add f<>1" ;[(·ill il l1< \ IJ,lsil' (·;j lli,·ut. Sim:t' ti l(' Ill!' nr '1'exH,; 



H!illclill vIaII' Dnin:/"sil!/ (Jf '1'1'.1"(1." 

lignik ;<"l'!II~ to O("'III'Y a I""'itiotl hl'! \\' ,' l'lI II I<' (ar "r hi lllillilHH1S 

I,oa l,.; nlltl thai nf I'YI"0l'i ""'~il, ;In,l ~illn', ilwl"(·r" I"l·. ;In'lIl<lIi\· Ib Irell 
a~ ;l1;1,1mli(' ~ 1I1,~ i ll l 1l".·~ ill"\" ,01 I,,· ,·x l,,'d,', !. ;Itl" I'h"lIn1~ <l lld I'l"l" iilille 
hil~{'.< or lit" fil"~1 ;<\'I"il '.< 111 11 .• 1 I,,· ~('pal";ltl',l 1""0' 11 till' IHll"all1l1.- (I f 
11", "1 I,, ·,'. 

'I'h" \;11" f,., OIIi '1"1''''11." li;!lIilt-"' \r,\_ lIi."'lil\,·,1 illt .. f"1I1" 1" 1" ,[(·\inll>'. 

T hr l·I·~ i d\l<· nf l'itt·11 Ir: !.~ "1')";1(·1,,·,1". '1'1 ", "ik I'ill"allill ma"H'i, tH';11 
;1I1t1 Ilil,i,· ~lIh"I;Ull"~, ilild (1 '1'11 l'anil1in \1"('1"1: d(>il'J"lrli,H"l. 

'1'111' \"\''';lIlt,.; \1"1'1",' 11~ r"l1ntl"""': 

I 
Fr,><,I;"". --_._---_..1 P~ r cent. 

0 .10 
!l.81 

17.% 
211.75 
1:! .OO 
~;! . ~,7 

\\·okr. . . . . . .. . . . . . .. . . ...... . 
h L fr"d in". I" :f~'~ .t~l:. F .. 'illht oil . .... . 
~",I [r"eli"". 10 ,,~7 tl~lj. F ., ",i<1dl.: "iI . . . 
:Irtl f",~'i"", In (;tNI ,leg. , .... h,,,wy "il ..... . 
,II!, f., ... tin" . 10 I;J~ , det:. F .. "oft pn."m" "if . 
H",idllC. ",fl I,itdl . 

Wh"n "~ r: "'ked" t hc "i leli !la"o Ih" r ... llnw'n!l: 
l1 :ml I'"ram" " " IS" . .. ........ .... . 
I\,' d "Tf" h"" ~. 
C ... koJ ........ . 
(; :1$ :"',110 ..... . 

! 
····:1 

.. .... ·.1 ., 
I 
1 

1!1.01 
1 . :10 

11 .00 .' ___ ' _' ~-' 
")"o'al. . ••••• ••• •• 1 

. ----.---------.. -·~-I I'e're"t . 

II . 

Ill . 

IV. 

Fradi"", Jilllt' "i1~. '[l~ci lk Il",,·i l.'" 
Ad;,·c phCllOI C<>lllcni. 
1I ~""" . 
F . :or( ion. jnl~rn,.."iAt" oil,. sl.e,·ifje 1:I"~"iIY 0 'r~:{ 
,,," i i,·o l' h~'H" Cllnlc"! ..... ... . ....... . 
R"."·.~. 

Pr, ... li"", hcavy oil ., "I,crilie It""'il }' 
A,·tIH 1,1i'·llOI ... "'(cllt. ...•........ 
l.I "so.'~. 

() . 9~,1 . 

!'""·Uo,,. ""II " ara m" oil. ~""eili" IIn"'I.'" n .~ I.; I . 
'\~Ii"" plic",,1 w""·,,I . H",,·,. . 
fr"~'li"nh't:tr<ll'~r!lm" oil, "pc",ilk IIravily I! !121 . 
,\,· I,,·C I' un"l '·'mleo t. ......... . 
Il :l"" .~ .• 

I 
I 

·Ift . .'ii 
3 .20 

. .... : :1' ~7 .,,11 

·::I· ·· · ~~ ::· 
:1 .tXI 

. . . . . . . . I . 
·:1 

.1. 
I 

. · ~ . i ' (Xi' 
3 .00 

" iidlO' 
J .OO 

T ltt' (·okl' ('.l llbtiu('/l 7 pl"f ('(,llt of \"(lIable (-{,"liJw,tiIJi(' Itl,dtf'l". 

PlII'a ll in ""'!illlalioll III th,· ad,l ,Illll !Ja~l' (n'I' lIi l ~ : 

In t he h"",,~· "ik .... . 
I lI l he ""II "".nllin ... il •.. 
In the h~ rd par:tflin o i l~. 

. ·' .t8 'J~r cent .• llwll',,!! p(.oint. . 

. n :17 ItCr """t., m,o)t'"lll'ui"l, 
. 12 . 13 pur rCll l . . nlcl l ;nll!'o;,,' 

. 12~dcfl.F. 
.•. 12\1 .Jell. :::: 
. . . t:l~ deg. 



T-~---

- -
Yi.-l,]o/"il.<. .. ... .. ... .. .. .. ... . ... . . . 
t .. ", to." w",Ioin..: I" n'''''''''' "dd, ",,01 10 "",,, 
Iknm;mlcr an"r w:.shiti ll . 
1'" raJiin ""n ] ~nl or wnsll<"<l r~,i d u~. 

;\ Idlinj.! IH,illl. CI'n!i!!r:!II,·. 
i\-l rllill):I",," I . Fnhrcnl".,t 

I II,',~~· 
, ni l •. 

I 
~8 .7~ 
:!.] JMI 
21 .1(, 

-1.:\0 

1 ~l.; 

I 
SnIt p" r,,/- 11",,1 I' " r

li ll "i t. . I "fi" '''~~_ 

12 .00 I(I .IM) 
I :n . (MI :! ! .(H' 

~.i'; I ;-, .(K) 
I:! .10 12 :,(] 

.\ ., till" 1''' Il;!t';il i l1;! I'" i nl~ .~I'H\r. 111(';'(' He on l.\" Ih, ' lInr. ] p;lnlJ1iIl~ . 

,\~ ,I 11I,1111,'r o r "nl'/' tll(· In,· t "lldai ll ~ ill)(111 1 S pt'l" ("<' n l. o r I,al"ilnill . 
1' 1""(11 :1 kclmi,·nl ~tiuHl!"H i lit. th r .. p fo,·ItI~ "I' illllll lO ll i,1 ilia.,· lu' 

" hj ili!,,·,I: I. ~""'Illl('li "fl'''''" ' i\1l1ll10Ilin. 1r1lil"h "an 1,\, .ll"il"l·1I olT 
fl"oll1 ;]1I11I "' lIi;l \\',Il<'r '11101 \\"Il ~h \\",11'('1", 11Il1- ir i .~ ,l"lIldrul i[ t herc 

i,:; nll.l" 1"1"1 '" H'" !II'I,in ill ';(1('" ;!il.-".~ It.- \1"(' (11"(' \\I'W dcalitl.!! \I'illl. 
t . {"II II I,ill<'1I allllllllll;;1 11"11 ;(·11 ('all he 111;1 ,( ,· lol"till! II.\' u<t'lin;! Illl 
:l1kaJi ~·Hrill. d .. \!II nlnlli;) 1!"llid l (·,111 hl' \abon lip ,·htllp l('1l'I.\" II)" 
~1I1!,)llll"i(· 1I,·i, 1 nlily. 

'111 (>)'(1,'" I" ,It·krlllilll' IIIII\" 11I]!("it uill"fl;!I'1i ('llllli1il1l!d ill l i;':lIik 
I ~ r-llllll .!!,'d illin :l1I11II"l1ia, t it" (I,ir.] ']i~ 1 ill " II' ,ll"'I"l' \\'"" htk~ 'l\ il~ 

a I,n~i," . '1'11\' lIilr";!('1I ""nt"1I1 II';I~ ,]." roll"w . .:: 

:\;1"'):"11 ,''' '''0_''1. Pc r '·CI'I. 
-----'- '-------- -----

I 
I" dr~' li(.!I1; \'·' 
In ('IT. . .. .. . 
In l lo r. rc.,j,t".· 
I II lhe !("~ , 

. . . . . . . . . . . -I 
:! .:i:1 
:t.x:! 
\l, IX 
·I ,BII -, 

_\11,,1 1](' ]' \\";J .I" Or il nlill;": liti" i" ,l~ rl)lIlll\".~: 

.1.000 ]lilrb IJr I'i lll" li;! l1il<" II-jilt "!li 1"'1' (·pnt "r 1\"lltl'r . . !!II"I'" .l1'i . 7:~ 

pnl"l" of niirll;!(,Il: I I!) l,al"1, o r n· . .:i,1111'. ~ 1'i. 1 1'(11'1" "e til", :uI,1 :):10 

pa l t.. (If IraTer. '1'1", ."il·I,1 (If ;!il" ill ('" Ioi(" rl'd 1"'1" lid t'"1 i~ ~.;-,llO . 

1111 lIiI" h;l~j." . it lid l"ll, '!,fI{J1l P"II I1 I!.O, or rilll' ligll iic l\'Imld ('011_ 
tain ii, (,,\10\\"":; 

_____ ._, __ ___ c:,_"_"'_"~~ . __ _____ _ 

.\;i lr" 4"'" ,·"11',,1,,11 .. 1:,, :""""'''''' .... . ..... . 
11<-,;,[",· . 
Tnr ... 
\\' "Ior . 
l..'"'' 

, 1'",",,1 •. -. ---- --.-, 

':: 1 'IS.:U; 
)l;1X 
I :~; . X 

"I~' :llWI 



] !Hi Bullefilt u/ l-h r: Ullir<,,.sil!l ()f 'J'r.l"t!8 

'1' 1 11~ nihngen (;OI tqJ{lIlJl ll in th~) (~ I11 ,ll'n ~ell wah' l' Itln\· cul!,"i~t 

of t:yn nO;!l'll comjloum1s allll II t ('lHlwr~ ' If the pyridilll' <lnd ('lli1l0lil1 

gl"lI1p~ . Or tlw,l.c ("OIllPOllIHI.-;, ;:.!"IS PCl" ("l"lIt un' ill ti l" I·"kl'. ELi!; 
}lI'l" (·eu!' in the t ill", f).;j() per ('(' Ilt ill·C in the at1l1l101liil . ·Lj .. if) llt'r 

(·"td :1I·~· ill Hll.' :!Il~, nml :-; 1.,li ]1"1' n'l1t Ill"l' 1I11:11"'''lIl1kd r')I '. 
T ho: dj"ll"ihlliillll " f the llit1"O~"1l i. 1!,lilo' ,111)"" 1'\' 1\\ rr!lltl IhM "I" 

,,1111'1' 1,itllrlliIlO\I.~ IJ llltcr i al.~ ,mlljl~' ( I'd t" .11 ',1" d i ~tilint i l) ll . In Ihe 
B.·oldl .~ I I,dt:!,., 'i'-, pel" t'1~1lt. or thl' lIitl'ol;\'1I i~ 1'!I<IIIW'd to 1I1l11lltllli'l 
11.\' lJw U~I ' or stCUltl, llUi in tlli,. ca.~C Ih" "adJOIl "I' lilt, n'.~i ,lt h' I\"oul<l 
he eOHSUl IICd . 

\\"U bClII Snlit li ' Imlll ri lIit.rogml Ill : 

Ordi"ary II"" ""I<c .• . 
Uc~·h i,"" ~I)kc- , ... .. 
S(,,,,,,,·(:arvcs coke .. 

: I',·, ",·nl. 

. . . . . . . . . . I . . . . . . . . . . I .. . . . 
1 .:17 
1I . ~,3 
U .JII 

"\ . Hl'llIliJl~ .i" of the opiniull ilIHlHnllll"lIi;1 i ~ ["lI lld ill '·"HI "Illy 

ill minute ,1 11 10Ilnl.", hilt tll 'll it j.~ rllt'lIIe,1 'I ~ ~' )()II :h lilt· 1"1:11 hns 
rj S\~1I to :t teltlpenlllll'C of 1,800 ,lc;!t't'co; F. ( l.O(1! 1 dl'grt'l'f; t '.). 
1I igll('I' 11 ~ ll1pl'nllun'~ tltfllJ this ,10 HO\ ~('elll r.1\"()l'it IJlI~ 10 it,.: rot'lIIa

(iO!!, irIdIc :It :l t(o ltl jlcnll ul'e 11l!1m\" 1'('(1 ilcat, Ole rOl"llinl ioll or 
,tlllmon;a \"lCa~('s. 

III il l,' T" .\llS li;..plile \\'lI i,·11 11";/" jllr l'.~iig:d , 'd, 111>('111 !o PI']' e\~ ll t 

I,r l 1w Ilil l'lJ.(.(t:.'JJ i!; dl:1ng:('(1 to alll lll"lIi a ; \\" h i!l~ ill the :=);I.\(ony hi
tllmi uou:'< (!():JI 0111.1' G.! Jll't· t'\'ut i~ dl:lll .~"'" :1Ilt! ill .~(lItlC 1': ll gli~lt 

('ou l , 10.8 IWI' ('ell/. 
I n trl':lting tIll' h1"O\l"n (·(tn! in \"\!rtit-H! IIr,·Il." ill ~ HOllY, Ihe ll('a\ 

iu;! fir the Illllkrial i.., Iliure gl"ldunl th11ll ill lilt, ho)"izoltLll IIrCII., 

.11111. Il1l' Up"I":ltioli ur {;<lrhuni7.iug" ("fIJI I~~ didlkll illtn IlIn'I' oldinill! 

mlll'~. ' I'h(' fir~t i" t hc lI]1IK·I·llI"~ t · ;111" ,·,,,,1".,,1 :t.l>IW. a lld llI:1.\' he 
l'ltll.'tlilic dl',lillagc WIll', Io rt h\! "tcam (~~(:: t pl~~ lritl! liulc 01' til l 1"111", 
Ol" Illllllloilia . . ' l'lw ~1'l·o l l(l W ill' is t.h:lt or ti ll! {"l"llIa!ioll or ;!Ho; Hud 

lal', with "OUII! utnlllflllin . T he t lt it'll :t.onc is l he mllC (Or tlll' lti~III'$.t 

helll, allll ('oltlpletes the di.~(illal i lJll with thl' fllJ"lIw ti" lI II r :1111-

1I1'lll i,t. 
111 01'111' 1' t·o tcsl t Ile :;cpnJ'lllinll of thc walel' rrolll !lit' illlI ItIOUi'l, 

II Ili~t i J1iltiliU \\"[\:; HInde in whid l the fil·~t jlvr/ilill or Irilt .... l· Ih.li 

'. 1'1 ell~m . Soc., 43, p. 105. 
".j"[ (~a 3 Lio},ling, lo!}2, p. 29(;. 



19;'-

('flm(~ OY(' I' Wll~ ~{' p;lraj('ll rrOlll tllf' I'cHl<Iindl'l', thl'll anothcr portion 
Wit,.: .~ep:Hl1tl'(l, nHiI Ill(' .::!n~ wn ~lled i' l 1111' rC llwil1ller of tlli' \\"Iltrr, 
Tlu' li~tli{ (' h enh'{l cOlltuinclj 28 pN' ('(lnt Ilf ni'/)i~j 1m'. ' I'hl' \rllter 

('o)nlaill!'ll nilimon in n .~ CQIJO\o: 

l st portillo .. . 
2nd lIortion." 
3rd [lort;lIn". 

Per ~Cllt. 

O.OB 
0,012 
0.900 

TIll' IIlllount of W:liN to he tn'nlC'll I:H Il Ums lot' l'cli1l1;cd olle-half, 
Ilnd tht~ mnmOllin (-1m hI' "(>(:0\,1,;1'(,(1 i n ,I I.:olum ll ~till, IlIH'! th(! g':lS 
)HIS.';Pll ini'O i;O de,Q'r~~ R ~u l rll1lric acid, fOT the man1lfnctme of 

HlIIlIlOnilllll ~\llpll:lle. ' l'he g':lS(lS formcd (luring Cal'hOlli z:l l ioli (,Il ll 
h(' 11":1,,1 to Iwu l' Ill(' ()\'{'1I. UI1I1, il{'('(l1'Ilin;! 10 'RUroP<"llll I'l 'ndir-t,. ill(' fC 
i .~ an ('.'( ' · l'.~" of .jf! l'('t' ('('hl to 1,(, l!tus u":{'l l, or " l'lIt 10 j.!';l.~ l : n;.;'ill1'.~ . 

'1'111'('1' COll l,1 lie 1'I '(:fl\'t"'I'ol (rOil! ,1 tOil (} f ordlllHr.\· H' ld.,<lnh ~ lig;niie 
('ar"YIU7 2G pet' ("('Ill of Itlui,lla'n 111111 !) pl'l' {'erri o r H;:I I. Ihe r"l 
Inll'ing: 

Residuc. 
Tar ... _ . __ ... , . ... . 
Sulphate o r ammonia .. . 
Sur(ll"~ g:o><. _ • .•. , ... . 

. • " f«JO plI"n,l. 
l .'i!'. "1l,,,,,1.-1t) . 17 1,l~1 •. 

_.. . . . .. .. . .. \It IllIUl,ds 
. .:l,OOO CII. fl. 

Til e fnli{,\\'ing f',df'ulali nn of I1h' \'l1lue of HieS(! !>(:!]1l1l'nle p l'OIl ud!> 
i.~ 1/1;111" with Ihl' 11i~tilld llJllit: I' . .;hIJII l in;; IllHl 1o('nl 1'()!lIlitiOIl~ Irill 
" ft. ' lt nffl'(,j th" lT~II1t i<cl' ioll~I,\·. 

T lr,' \-,liIlC or 111 (' I'('~hhlt' ("ll! I" , "n[,-I1II1\('ll in Iwo wny~, ;I ~ ,Ill 

ir1' 1 11 .~"'j; 1 1 fllf'l , nnd n._ n hOIl,,:('hohl fm'l. ,h ,In illflll . ..:(r'iH1 fUf'1 it 
,-,III 1,1' 1I~"o\ ill 1Il{' [ ;'1'111 ill Irilil,!r it ~ ' f1rll(,.~ rroll) tIl;' )'P("I' t ,.: 0)' 111'1'111> 

II iil illu! 'Illy pn'pnl'illi,,", I I~ 1'Ii!IIP \\'011111 ill' pl'tlll 1111 1111, 1,,(·,,1 If"il'c 
{, r r lll 'l ~ wit h II'hir·h it 1\'''111,1 (·I\II1 \,(, lr. 111 Sail .\11 lolli ... ror in
~ 1;r11('(', ltol·k<lnll' li;':-lIill' ilJul HPltUlllOli t oil an' 11":(', \ n~ rl\('I ~, 1111101lg' 
ojlll'l'~. '1'11,' pd,'" "r li;.!ni!. ' j .::. l!\ I ,(;~1 \11'1' tOil , >1 11 ,1 it '''l~ n 11( 'al \,lll1e 
IIr ~- );Oll n. t . II. 1'1' 1' !'Mil id. Oil 11I'('''llllt (,f thl' hi,!!h ('lIlIl t' l!! fI[ 

1II(,i~ l lIl'\ ', w(, \,-il t lIllI,,\, l !rn\ onl.\' :;0 1'1')' c;('11 1 h",11 (· I\',d /"nn he 
n l,hlill (,l l, '.I' llt' 11\';l lill.:: \,11 \\'1' 1' 1) [ thl' lklllll\lont oil 11111.\' I ~ : 1111, \,11 ,It 
l~r.IIIl'1 \\,iU I ;( h"n, 1'11'('1'\ of , 'I; pel' (,~'1It. 

To dl,termine Ih(' J'I ,lnti\'I' \';tI\l{~ o[ lignitc, I'l'lIdl' oil, ,m.! li~'lIitc 

1",·i ll1 ll' f, l]' ~leallli1)).!; pIlI'P(\~I';:, till' followi ng (:ill cnlalion i~ Illnilc; 
II il II a ll allo\\'I1 11('(' nf ,;(1 pet' {'I'nt Iwat ('Oicicll (,j' fol' till! ligllib', 
j.-.: 1'('1' r,('lIt. 'rol ' til l.' (>il, ;)1111 'l"~ 1)(>1' (·(~ ttl rot' Ihe lil-'llil( ' n'.-iollie. 



I f 111' idJn\\" (Jl li l tile ntlllC of t ll(~ li;..(llile n'~il!!I<' i~ *:1.1 11) pC'/" I,w, 
nw! 11 1111 it" Ill.l~ 11,1:\.1- 11. t. U, I~'l' {" ,uud , t il!' I" '; r-t' IWI' 1IiIIIdl't' jl 

poul\d~ i ~ I .• l'I' Il I" T o ;:,' 1\1'\" ;1110 l Ull I'n llllll~ "I' lI"rllwl ~ 1 .. ; l lH n '· 

tpli l 'e~ 1, 1.".0 H . I. 11. 

7500 B, t . u. x 50 
--- 1150'- ' = 3,26 pounds normal steam . 

1011 1I"lI l ~(h ligni t e' e'f);:.j~ ,"i.?:; cl'III~==::i.'! (; pounds lIo l'lH :d ~Io-mll , 

flJld II'" Inln' IIII'll 100 l:oll lld ~ 1I0)1"Inai ~ ' \';I t ll <."._\~ '! .:;;l '·"III~ . 

Fwd Oil, 

19,000 B, t , u, x 78 . 
-_ .. - --1150---- = 12.88 pounds normnl steam per pound of OIl. 

I h:u'["(·I, I -? i!ill ~" ("l~l ill i! $t. '!O, will ;r if ,. ,I ,·,l._t p" l' hWHl red 

polilul.;; or ;; j' ~ t i'Il L". . \ .~ .100 !,Olllllls of oil wil l ;r;I'(' l , ?8~ pnU1Hh 

or nOI'ma! ,;t('l1111 ror ;;7~ '~t·n t;;, Irc haw ilU' t'I)~[ ur IlJU pU lllul ~ of 
1I01'ltl:t! t'tl':II 11 , 2.ft l t Cnt8. 

11 ,134 x 72 
Ind- = 697 pou nds of nor mal sleam . 

. \t *:3,OU p~'r lUll. 100 pOlllld ~ (." ."1." Lj l ·, 'nt~, lJt' l i !J~ 1 ~ln l" l~ of 
IWl"It l:l ) sit'ltlll, l:o.<I!' ] 5 celll l' ; II lltl l OU 1'01111( 1" "r 1ll!l"lI llI i ~k;l lJl 

lI"ou l<l (,1).4 ;~ . 1 ,j ('enLs. 
T he SOO pl)ll nd~ o( l'(·~ i dlle "ht;li ll\ 'd \\"o1l11~ h,· \\" urth * 1. :'>0, rH!' 

ful'! IHI I' JlO~t·';' 

'l'al'. 

T IIC 15(; POlllltlH (L(i.17 o:aIlOlI.~) of t:n' l"( 'tOl·'·I', t! ,h· rrHU I t Ile to n 

ur 1il!n ii c t·mt!i] I", ll~tl ro l' tll~' IIlHllutlt·ttm' o f lll'nl".1" \li j ~) .-oil 

)1nrnl1in oil" and hnnl pfll'llffin () i l~ , .\i'l rr n!lIlnr in)..' IIII' iH ·i,],.; ,lilt] 

l ' iL~('" h.l· ,,- ;t.- li ing, ilJt~ re wonld 1't' JJl:lin in till ' \\";I~llt'd l1H ·: .U';:; prl' 

et' li l or 11('111"." nil~, S.7G per ':t'll t. of ~u rt pa mll i ll Ilil~, ;ll ld 1:; ]11"' 1' 

ct'l il or lW l'd l'il l'llfIiu I' ils. T he totHI hard p'(l"aIH II ill tht' tm' j" 

pmlmlJly :lI J\'ll t 3.SB pC l' ('cut, Ih,' L<lLal pnrHlli l \ hci llg nlJOll t H pel" 

('C1l t. 

,\ nt,t· IIH''''~ oil~ HI'C dis l ilit'd £1'''111 till: Inl', ilwn.' ["I'IIHli n at.,jj" 



, !)t) 

pt· I' ('('Ill "t' ~,)rL pikh 111101, <1~ iil l't'Ull,1' !'-1:l1cd, whrll "cril("k('(l" the 

pill'll .Z;lI'I' tlw rnllml'illg": 

-l---- -Per e~nt. 

. . .. 1!1.01 

... 1 .. 10 

.,. . ! I .!~) 

.". J .:16 

H .1.d p~ .~m" mn<S " .......... . , . 
Had I,rotluct~ . 
n coi, uc .. , ", . 
{;'" "",110"s . 

Therp wa.~ of p!\1'llllin, in the uC'ill ilnll1;<l~c [rcc Oil3, a~ follows: 

Tn the havy oil • . ... , .. 
[ n II", soft I'Mallin 0;[<. 
III Ihe h~rd I':I,-,Ilin oil •. 

4.28 
n .:17 
I:! .4.1 

' I'lle I"ll11nllio/J () r lOll' i.~ il ltig-ItI ,I' t,,(,ltni (',ti nUIlf<' j', 31Ul \\"1) d o not 
pJ'opo;.;e 111 Ihi ... tim" lo ('nil' r Ilpon il, (-,H·CP\. to pOint olll the pro
dur-b ohbl ll illol l' I,y di .~t i ll11 I illll . 

Tn n brj'l"dlitl,~ pln ll [, 110111 lhe ~\!rt :llli! l he hanl pileI! {'OlIld 
he \1~eol H .~ >l j,ill.lillg lIIilkrinl. 

Thel',· I:,,"l<l he l'l'{'on'ret[ frolll il tOll of lign ite 1."::' J'ollnl1.~ or 
SlIlphfltt': ot: i1111111011i'l, 1\"III'th, :I{ ;1 (·e11 ls !l 1'01l1Hl, ;:;-1 cell/'< . 

.'i1l'plll,l· o(/.~, 

Till' .~I11"p lll~ g"i1.~ 11'0111,1 be :1,000 {"nl,i(· rl'pl, nl1d we tllil11, i t ,.:hol1ltl 
lit' Irodh :10 "('lit.. p,.~. t 11oIL~i1Iltl (·l1l, i,· I'(-'('l nl the \\"ork~ : il tnlal 
VlIllll' or Uo (>t'lIt~. 

TIl!' follmring ~t:lh'IIll't11, tllen,rlJl 'l?, indlldes the yuille of the 
h.\' -l ll'O,hll'1.~ tn II<,' lli,LtilWd rrow :1 tOil nf lignite: 

~"=.,="C"C,"'ro=''':;''-'-'''-'-'.-IIUU pouud.', "l $:i.DC) =,,0,=",= .. ----------
lil ~a!s . <>f t a •. :>t!i cent •.. ......... , ..... . 
III pound ... "ll'hnt<! "r ,un,nooia, nt 3 C<'.nl>! .. 
3000 (uhic f~cl ." .pl ,, ~ ~a", at 30 cenl ~ .. .. . 

\'"I"c. 

SI,20 

"" ~Il : : I :JO ,---
.• ,.,_ ·<1:1 I ·] 

In onkr io' flni\"(, ilt ill! 111'pro.\il1):llinn or t ht! 1':ll\1l' or 111(: $1.11' 

pIll'; g:fl" lr11rl1 1l~l-'i1 I .... .!!(~n ('ralc l'ow(;,1" itl :1 ~:I" cng i!l(', the fnliowinl! 

culc-llinlinll Illily he llH~I : 10 gl1nn1ntec 1 h0 1"~c-powel' in !1Il Cl'onOlll
ie!dl.r W"rkill;! g:a .~ motor. 1O , ~' OI) B. I. II. nrc Jll'ec~riar.'". One ellhic 



200 Btdlelin of th.e UnivcJ'sity of Texas 

foot of this gas has 387 B. t. u. and 28 cubic feet are required 
for 1 hOI'Se-POI1'CT hour, or 1,000 cubic feet arc equi~alcnt to 3'5.7 
horse-power hams. 'rhe 3,000 cubic feet of surplus gas from the 
ton of lignite will generate 107 horse-power hours, and the cost is 
nbout 1 cent per horse-power hour. 
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CHAPTER XII. 

DHY D1S'I'lLL\'1'IO'N OF l 'EXAS LIGN]'l'ES,* 

In order to ~ttld.r ligllitrs Witll rcIcrcntc to the amount and qual
i t,l' of the g'l ~ and !'olil] resitlllC 10 hc obtained from them hy dry 
d i.~jil ll\ ti on Wl' S('lec'h'd 2:! typiC'fll lignites from tlifTcl'()nt pa rts of 
the State, 

TIll' met/lotl s IHt'll han:- alt'(!* ly b('Cll de~crilJed in Chapter IV, 
rcilltillg to til(' dry (li,<tilin\ilJll of conl:-, Tn Chapter x r we gaye 
tilt' r('snlti' or li lt' (1I'inil(!11 eX !llllillalioll or n :,amplc or Hoek(lale 
ligll itt, ,(Ill' nl! o~ l ilt, l'C( 'OI'('nlhle l)!,otlll(:I~, !'lIt in i.l.js chapter we 
cOllsid('r lllcr'dy till' gil~ ll!ltl solid re~ i J\le. 

'.l't1l)lc8 X \-1 'lila .\ \ -1 1 ;!i re j he r('f<U 1t~ ohtuincd . 

"In the &cunol ~\nllnH] Hl']>ort, 'JI'X115 (;I'u l. Sur" ISflO, pp, ,~8·52, the re 
is :m ~ I' licle L~' Dr, Otto l.(']'r.h nil "!.ignites 1md Their Utilization with 
Spccinl Heil'l'em:e I" t lw TC~:l s lJrowli C"nls," Th is paper dcscrii.K>s, to n 
c(','I;ti ll ('xtcnl, l he condition (Jf tile imil1stry ill O('rnmny llt thnt time, ]<'or 
iniol'llJlltion ns tn pre!;O'nt uJI'lhotig, ,'le" the n 'l .. dcr i~ refcrr ... d to Clwpter 
X of Uli~ Bulll'lin. l'r"pa l'cti 1.,1' J) r, \\'. Bn>,\tick. 
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327 . ...... . , Ii , :329 ' I. ,-, :U; ·!\l.S · :n .31 H.1l . 4()9 i 2.51 5801 
1l71. .1 6,O:,!;1 2.0 17.24S.0 i 2:\.4 i !J .O :446: --I. 494 1 
429 " 1 !)"!~9 i 4 . G 1\1 .·( ,50 .·(: IOAI 1i .2;5:\7' ~ . : 5581 
1ir6. . . 6,68,' j 1 .0:1 5,514Ii.8 28.7 i 7.0, .405 , _ 520 ' 
130..: 1 9,02/3 ~ 1 , S . Q1~~ : ~~:~ 11() .45" i 9:3 544 : 
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1 

' I 489 48.10 0110,, : 
496 55.70 ' 30.o\J 
56!l, 5\1 . ;-.O J 3 1 .71 I' 
5M· ;;;;.00 ' :3 1 .91 
5701 4·.), 80 3:L8!) 
:;60 4-1.70 '12 .63 ' 
560

' 
5~. HI 38 2~ i 

489 ' 4U . 18 , 43 6" , 
5 13: 58.60 :~() . ol l 
!',131

1 
56.1 X, :\7 .20 . 

;.2:,) 52. !lOI 3:~.!l() 
575 45.(W): ,1:lOO. 
5 19 ' :;0.71;1 3!1.5.1; 

~~g 1U~, ~~: ggl 
5401 51 . 201 :~8. 7};! 
'198 43, :i8 ·11 ,4:\ . 
490; 47.GO! 41 .3 ]; 
422' 4U .(10 ' ·j ,I .(KJ, 
5::141 4J- (l0 i ·10 7,1 
498 4 .• 66 , 41.1:! 
140: ,,0.52, 39. 20 
5491 50.51; 37.55: 

'0 
<= 
; 
~ 

'" ~.. d Co ? ~ 5: _ 
~ - ~ § .; o ~ I 0 Z :ci 

:--__ -;-___ . .L ----'-. __ : ____ _ 

10 .85: 0.80: 56.001 4.3,,! 2(;. '181 

14 .31. 0.78 '1 5:1.80 4.1};1 :!·I. !l;'i l 
8. 75 , 1.01) 62 .77 ' ,1.11 "~ I 1·1' 

13.0() 1. 3:11 ~~~:.1i 4 ' ~'!1 20 :00: 
2 1 .3!. 0.!l7 ,!~.h~, 1'.:,I'.',i (;'.;;7. 
12.67; 0 . 601 , ;" .Ob , '. 2:~. 70I' 
9. 641 O .~ II 61 . 11 -1.7;')' ~!U~ 

1~,.,L.~6,f,_~11 V : :;~: ~n¥ Uf; 2:1711 
0.6:), 6 1 .42' 5. 121 ~'11. 6~:! 1 

1:1.11 . 0 .80,57.20
', 

5.:1Ii' _ 'I 
12. 00 1 .40, n. d . n . d .1 II: d. , 

1
(3;1..ZOI ' o.nol 60.72 ,1.0:\ ' 21 . \1:! ' 

Q 1 . 001 5!I , !>8, · 1 . :2~t :!o .OH: 

: ~~~ I A :~i : jt~~i n::; : ~M 
1:;. 19, 1).5 11 :.7 .·I:! III:l i ~O " ~ ~ i 
11. 091 Onl; , 01 .211 ' .1.0Ii· :-_/.-.I .. ;_;(SI ! 
7. 00 0.87, (lO .·17 ' ,1.7X I 

11 .49: 1 .2!l i 57 . X2 ' .) li:\ : 2:I.(JD , 
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ln~: Ugi gngl U~ 22 . 14 ' 
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I .';') 1O.:!20 
2. 08 /l,n7\! 
2 . :.ti H.~ :~):) 
2 .2010 , 510 
1 .7 1 ().2H 
1.'-':\ )O .(lIiO 
1 .7 1 10';,10 
2 1·1 I O,K40 

.H8 \1.7:->2 

. '-)0 10. ;.40 
I . Xli 10 . 120 
II . d. IO,~:->O 
1 .7:l 1O.22(i 
1 .3:\ (),701) 
1 .:·\:3 \1 , 70\1 
I .:W 11 . J.~2 
2 .3 11 0,\100 
2 .0\! 10.0:30 
I .701 n. ~J;17 
1.1;/I ' IO , O:lO 
2 .;;O ilO ,-1-l 0 
~ . [)~ i ~'. K-) ;) 
I 8510,20() 



TIIl~ "t'Y I II 'Lilli" .\\'1 i.~ il .~ r"II,)I\".~: 

\n. foli:. "\ IIJII - ~rlll; lI, olr L iguile t '0) . , :\ Ill<l, Wood r.olltll,'· ' 
So, ;~fi J. . \ II'('l'i(·lIl1 l ~il!lIit,. Hr il),u·ttc ('0., Hi:; LlllllP, Mil ll lll 

,'011 ,,1.1', 
\ 11, :1 '!,";. Ikar "lrn.,,' ( '(la! " ,)., ,I " ln>II', .u..olll·onllty . 

;-\,), ;lIi.";, Ikrtl'!\'i {'on I ('0., II,rlh., ~It'd illil ('()Illl iy , 

.\n, 
:\ n, 

;\n. 

Sn, 
(·olll1 l .\" , 

;1 .!~ ), 

Illi"':, 
.,,)-
"." 
I 'f!I, 

(';In \\"01101 So: ( 'orll l '0" Lyilt,. 'Ie,ljllil ('onn!,\' . 
( '''11111 Li;.!lIil,' ( 'II .. ""11,,, , JI "pkin .• '·()lIn l y. 

('''I1 .~lInl('r.' Li,:!lI it ., " II .. 1[",\1, \\"ou,l (1)II Ht,1". 

, '"ol;l"ill l' , ',,;] 1 .I: T. lll l1il{,,. ('" ., )11, PI(': I ~;] ll i , Ti lu~ 

.\ n,li JIi, EtlW'\\'(I('<! ( '''il l .'i: FlU'1 { 'n" 1':,lgI>\wlIIl, "11 11 Z<lII111 

('0 11111.1', 

;\ 0 . . ):;0. JJ ""~I"11 ( 'lllllltr ( '11;)1 S :Hallllr;(I'Lllrillg Co" Crotkt,!I, 
11 "IISI""'1 ('Olllliy, 

,,\,,. ;~:il, IJnllf'\()1I COll nly ( '",II .\ ~l;lIIlIrnc1nriJig Co" EI"l1).~-

dill', Leon (·nll ll iy. 

,"lo. I!)!). Ind<'f)< 'llOk'llI"" i\Iini,,)! "" .. 1'1 11:];111 , Ha.4 rop t'fl"U l,r . 
:-.In . .')17 , Lone ~ 1 : \l ' Li~l ,i h' ~li llin.~ ( ' ,I" l'om!), !l.ol'kitl.~ 

(·ollllly. 

\ 0. :, I !I, 0) :'11 1-11,1,('1' Coni & CI:1,\' ( '0 .. (J'Q Uillll, F Il.\·cttc (,Ollllt.\' , 

\""f) . (; , '11. llo('k,lnlc ( 'onl Co" ! I i tj.,~, l ,(,{, (·nulIl.'", 

:\11, t j{i~l. Hod" 'lal,, ( 'oll~n!iolH1t',l ( ',ml ( 'n. , Uo.;I,rlalc, ) Tiln Ul 

(·nuHly. 

i.\II, ,'D ;'. 1I"l"k.blr' L ig:nii{' {'o., 1:,)1'1,,];111', Hi hll il (·"lInl.1". 
:0;;". ,Yj'ri, I:owldt .'i,- \Y"I I.., ]t" ,'k,ln l, .. ;ll i lulIl ('flllllt.r. 
\ 0, :;no, F-:<)1dhl\'('~lr' I'1\ FI1('1 ('n, (r'JI'IIINI .,· ~()ll!hll"c~lcr tl F lll'l 

,v )Tr.::·, / '0, ) , ('all"pd, lI "hl'l'I~"n l'fltl nl.\·, 

N/), H:;I). ' I'( '~"~ ( :0;11 ( 'n., JI",·k, I'II", "i!;'l11 (:01111(.1', 

1'\0. /il)l, \" 1I:::'1'l l '/utl >1wl ,\ I ;llI lIrndlll'i ng e n., .Hoo.:ktlnl", ~r illllil 

"')lIutl". 

T IIi .~ k"y Ilpl'li('~ al~" (11'1',11,1
" 

\ \ ' 11 , 'I'hl' (ltl,l'!" fi;;':l1n' .• in illII l 
t"hl", 11 11 ,10,]" 11('1111 "I' .\ 11;11.'",.,.\". 
n l',It"n lHl11,1 I\'l".-, 

Thl' l'l' I'l"<' oS I'rin(:il'lll {hill;..(~ t(, III' ()1'~I.'r\"\'d 11'0111 ,I ~t\l,ly .I f 



2M 

1. '.rite yidd of :::n ~ pl'r 11(,1 lOll or d ry \ig:nite YU l" il'd from 5,:lii8 
lu fl,')'!).:; £'nuic feet, til l ' gClI\'I'al UYI-'nli!" being: 7,i; !!l cuhh' red . 

~ . '1'11(, clIIHl le-powcr of l1a, ga~ was In 11', oilly +.11'0 SH lI1 pl(l~ giy
ing n ~ Illuch n (i ('Il1Hlle-p(lll'cr, nile of i he~e giyillg f). ~ tfllld lc
/,0\\'1.'1'. 

:\. T Ile H. t. 11. vc r Cl1 Uit foot. nu-i(',1 frOIll -t.!.) to .-)";0, llle ,!!\ '11-
pml HYf' I'agc Iwilll,! fi ] :1 . 

. 1. .\ hi)!!1 y ield of I!n .~ ~('CIlII'll to hI" nc('oJilpanicIl loy n tellilclh'), 
t{t\rn l'd~ n 10\\'1' 1" llenlill)!, l'il11(c ill tllc ).\'11,<, hut the (lilf(:.' l'cl1(·cs wcre 

(I"t e~p(;'cifll! .\' lIolcwodllY, ' 1 '1\11.~: 

Whf'll Ihc .v ield (If g:Ils \\'H~ : 

C.ulli~ fe~l. 

F..,,,, ri,!IIJO tQ G,OOO 
F r<lln li,!M )II to 7,000 ........... . . • .... • ... •.. , ' 
I'r .... " 7,I~ KI to 8 ,00(1,. 
Fr"m 8 ,(11 10 '0 1) ,000. 
F ro", ! 1 ,f~1O to 10,01)(). 

TJ.~ 11. 1. u. per 
cull;": fool rn"IjC,1 

Irom ~,j:1 to :;74 
from 4114 10 r08U 
from 4115 10 ~, 111 
fr»m 42" to 5:lI'l 
Ir»11( 4511 to ,,58 

W ilh ~" 
ovcro ~~ o f 

I). \\, ith l'esped to the coml'n.~i liolt nf the A'a~, the followi llg' 
I'Hl' i Ht ill ll ~ lll1i1 nrerHg('~ 11'1'1'(' oh,:t, ,'\'(~l: 

l liumiMnts ... . .. . 
C arl>O n ",ol.ox id~ . ··· ···::::: :::::::: ::::i 
~lr~1h":~'~'~ " . . . . . . . i 

F.",,,. 

0.' 
" " . I ~ .!l 

T o. .. , 
22 .6 
:>6. 2 
41.6 

Avernlle . 

u. \\'il lt l'I'spcd 10 file COltl l KI.~iti lln or 1111' (11'.1' li).! lI itc~ the 
(oll(lll'in)!, \'''rialjnll~ 'illd rl\'crng:{'~ IIrc io hc o!lsNl'ed : 

v"t~I;'" ~" I11 I"'" tj hlc nllln". 
F ixe,1 ""ri.lO" , . . . . .. . , , . 
/\~Il. ..... 
Sul l,hu r . 
C"rlHJn .. . . . . . . . .. . . , . 
lI yd r(l!l~" " . 
Oxy).!cn . , , , . 
Nilroll"'" . ... ..... . . .. , . . .. . . . 
B.i tisl, th(Orm 31 un ils, fler ]lound 

The \,; .. Id o f $I"" :. ~~~-l-Th" II. 1. u. 
CUr' le kel pc r A, cr~flc in the 1:3 . 

tn" wa.' WNl". Imrn 

F-.'-'-m-'-O~"-'-.'-"-. ~~~---I""",-"-m-,C-,c"C.j t" 7'~)f, Il8IO fo l'l to 5!i1l 
I'm", .]r, h J rIO . . ... ,. , . from MaS tu III 10 75\14 ~:.!" to ',3!! 
Frum :.0 1<1 ~ rmm ;,,,76 tn <)2 17 7637 400 to aRO 
Fro", ;'5 to 60. from r.:158 In 117,,5 7903 494 to 5 74 

['cr ccn t . 

A"er~..:c, 

:,o . ~ ~ 
.17 .,,,, 
I I .1)4 

(1 . 1)3 
~I! . r.ti 
4 .48 

22 . 14 
1.8~ 

1U.200 



~, The 1II() ~t 1l(,tC\I"OI't1I,1" (;il't:IIII I.~ ll lll('(' ill ('oll:wdioll If il ll Tahle 
XY T i .~ 11tH! fronl lignik .• nr (' .\I n ·ul!' I';!,'in t i"ll ill ""Ulpn~il i" l1 , 
ii i~ l "l.~~ ilil, ! [0 ""('((rl', Oil j]1(~ :11"~("fl gl', r"HUI I; , :-inll 10 ~ ,flOO ('uhh; 
r,d nl' g;' "' ]'\ '!' Iwi tOil, ,(11 i1 !' Id" g:H ~ ('arrj,'d r) " 11I -l;o; j j" ,i:ll 8. t . U. 
l~'I' ('Il l, ;,· rUIH . [ II It'',, li n,!!: 1'0 \\"'(", fll i, g";b ( '(lII lpan'" I'nY' >1'llltly ,\"ith 

on llllM'\" ,·iIY g':t"' al liliO I~. t. U. 1'1' 1' " lI llie foot. H lI"e :l1k .. \" {!t:lt 

.zooll )!;.I~ i·<I.ll ( ',,- l~ *li. flU II lil li, ;lIl t! .r i ,'lil.~ O,000 cllhie ft IC \ of lilll) 
1\. I. It. ;1;).-, Ir,' would I lit 1",' 1,> (·ubi" rl ,(,( (=!l,!lOO B. r. II.) ror (J/lC 

('1'111. ]r II',' :ll]uII' [ h:1l .Iry li ,~ltit " ,'Il."'I., *·!.oo H 1o1ll ,I wI [Ilid i l 
.vi ,·l d.- j , .-,1I0 , ·uhi .. [",'ct or ,;11 (1 n. 1. II. g:l~ we \rl) lli ,\ JI " \'t~ :~i . ;j 

I·ul/i,· 1' •• ,.[ ( _ _ I ;o;,j·.-)II n. \. 11.) fur 1l 11l' '1· rt L T Il(' \"illr Jl lnli'ria\ 

('<1 .• 1 ,)r ,·",,1 .:.:":1" f" r rill'] )1\\1"[",,.. ... - i,.. IlI"i"" it" g'!"t';(1 ;1" 111111 " r li:; rt ik 

'I'.\BU: XV II . 

C'IIII{I(I",ifio" (lilt! !fir"l "f I",'..id"" 
II/'; /i!l lI i{(',~ 1·1'11I ·t!~I · n{, ·" U! 

II'fl II, n/uri nllcr 
Tablc .tT I. 01".'1-

Wil lo <:"''' I'I~t" rc,r.o val or 
"ol"lil" ~.'''nl'''''t i hlc 

' ''~ t1 " r . 

. \ .-llId .1" ,, )" ']"; (1.lt· \\'11 . till' ),:" .'" I,) wlli,·11 ;l l'l"': I1" ~ IInd"r 'J'Hhle 

~ \" I, ~ 11Il\\"~ : 

1. T !It' 1'"I,,[ i !1' , ·I1IIl],ll.-iihl" II"!!!! ' I" \\": I ~ 1I"i ""llll'ldl'ly l"I 'm<l I", ·,J . 

'I' ll\' am,,1111 1 r·" II1:l i lli ll.:! i ll 1(", l"I.!."'idlh ' liIr i" ,1 I" rum 1.1 .,; t" ,'-\ ,117 

1"'1' lHlt. lI'j llt all il ,,·r'I.C: " 01" .' .!I ·! per n·lI l . 



,) '['h e (hl',1 I 'Ht'I'O Il in \1,,· I'~" i d\lt, 1,11'1".\ i' rom I;,-" I l I" ; ~u ll 

P( 'I' " ,'ul . lI'i l li :l 1l :1 1-('1'<1;.:'1' hr ~'! ,~J I 1,, ' 1' I" 'tl t, \\" ill l ,'olllpld ,' 1"'II"'l a1 
II I' I I" I, ,' lali l,' 1 ,,,ItII'II~l i lol,' IWII\"I', tl,,· li,wd . ':11'1''' 11 1\ (l IlI. 1 1;(1',1' 

fl"Olll 1 ; ~ 1.1,j til )q, :;:~ 1" '1' (,,'111 , lI'i\\1 an :II' ''I 'l~'' "r ~ j ,,-, '! I~' " ",'nt , 
,' , T it" ",I I ill 1111' I'(, - iol ll" 1,II'i(',1 fr"111 II , Ji I I'l '!! I,l~ I"'" I'd ll. 

I h,' '\I" 'I'n ,:.!:I' 1",IIl;.!' 'l'! . ll 1" ' 1' ""Ill , \\'il !1 ""lIlloIO'l,' ro ' Iil"I, l! " I' I h(~ 

1'(,I,di l" , 'u I 1l1 , "~l i l ,1" 111 ,11\, ' 1', Ih l, ,}.,II \lolIl,J 1"11',1' r l', ' 111 1:,, (; ; I " 

:;O,.'i,-I 1)('1' ('l'l d , th .. Hr, ' I'a;.!'" It , ' ill ~ '! '!,I S I"')' ""Id , 

L 'I'l l" ,,"lllinl l' ill II" , 1'l '~i l lll" "II'"\'t'11 a IlIal'l;.,<I i l1l'l'1 ',1.'" ' "" 1' 
I lml i ll Iii,' 01,',1' 11~ ll i l ,', 1':I ,'Iu+l ill ,l! tWll 11 1"" '1'111 .1 11,1' l,i,l!I , n ',,"II,:. 
IIII' illl 'n '>l~I' \\ ' i l ~ [ 1'1'11 1 I, e!,! III '!,:] : l illll'''. lI'ilh ,I II n l(' I',I,!!t ' " I' 1,1;,1, 

JII 1:11'0 (;a ,'l' ,~ 011 1 or 111'l'II IY-" IIl', I hl' , " Iphll l' i ll 111l' 111',1' Ji,c; ll il t, I\' H~ 

IIIUI'(' tJlil ll i t 11" ;1 ,- jn l it,' 1'<',- ldll(', 'F"r tI l" JU,,_"I 1':ll't ti l" ';0 11,1 '111' 
" I'I 't are',1 ill h(' :i." (': l lI:ill lli ,"'"ll oI ml " ( ':'::YI ' ~ IIIII ) , 

d, 'I'1't H. I. ll, 1 ~' 1' IHJl ll ld \' i!l'il'.1 f l'!ll ll !!,:,liJ l u -I'!,:,I;I ;, Iht: 
,II"'I'il ;!" I)\'ill ':':: II ,: ;"!, T hl~ 1m," ;111 i mportan t 1H';l l' ill;.:' <Il l I III' 111: '11 -

II rnd ll I't' ,If )) l' iflupilt'!< r l'Ulil 111l' I'I '~id!ll', 'F"l' I li diJI' I' illrO I'l Il :1l ioll 

"II thi~ ,:ul .j, 'd , ,:, ',' { ' lwl'l l'\''' 1,\ :lIul ,\1, ,\ " ,"I I\(' " r llu: \'"I nl il" 

("lII dlll "ji)'ll' 111<11 1<-1' \1'0111,1 l'I '" I'nl ,ly , '''Illai ll "l'I'l a ili l lenl 1I 11 i1 " it j_~ 
lI ':l'I ,',:~ III ,'a it-u i:lt t' 11'1);( 1 Iii" II , l. II. WIIIII,J I" , i ll I Ill' n'~ i ,llw, ir 
l Id,: 111:111 \'1' 1\" ' 1'(' pur i!',,1,\' t','1 11"1" "1. 11 i ,~ , h" I\" 'I' I'I', Il o l pI'I'II "II ,1,· Il li l l 
lli ~' I" " won I, ! h" :lIly Io~,,, i ll lhl' 111'at Ilili b i , l ~lId l I'I',: idll l', 

I i, T ill' yr,' !,J of ,"" li d 1'00"iol ll(' \',l l' i.'1I I' I'Htil ,iO,lI0 It) H'f ,,-, 1'1'1' 

1'(' 111 , tltt, UI"'J'<lW' "~'i l1g :) I , ~I 1'(' 1' ."'111, \\, il:1 1'''' lJ l dt'l{' n' III" l'a1 
.. ( r llt, ('" I,li i l" ,'(l III IIII,t ; Io1, ' '11,, 111'1'. l ilt, ,l'i ,'I,1 II(juld ril l'y I'ru lll ,-t '! ,ll 

10 70,~S IM' I' ,',' II I. ti ll ' al', 'I'ng, ' l~ ' i ll ,~ ; .. "';,: ;:; 1'1'1' ," 'Ill. 

WI' IIli1y a ~_~lI ll1 t' , fill' ti lt' 1I1 ,,1t1(' 1I1 . 111;11 ill I I." o l'.l in:l l',I' I'I'OIdi ,'" 
nr ,] ;,,1 ill i "':':: li ,),m ilt,," ill .1 "1"",,,1. or pl'iIl 'li, 'nll.\· du,-I"1. 1'1'1"1'1 , 1 11t~ 

1"'':10I 11l' II i ll I:OIHil iu itl"1II1 I; 1"'1' "1' 11 1 " r rol :!! il" ('O\ "d,u,, 1 ;1,]" Il lil l-
11'1': Ibid l it" ,I' i,'I ,l " r t hi" 1'l'~j , l t 1t' , r('(lm ,1 1',1' Ij .~ lI i[P, lI'ill J,:. OI i" ,"t 
,;,-, 1" '1' " "11 1. il JllI thil t il will .'nld " l" rr"l11 ';" '; III ,:; 1" ' (' "" III "r 
fi _~I',J " ill' h(111. It i ,~ IInl li l>(·I,I' tllil! Own' wi !! bl' ~UI ,\" 1'('1' '' ''111:' in 
l'Olllpl l.'ll' l." l't'tllUri ll,!! llil' IIllal; II' ( 'tl lI1 hll~li l lll' i!la(ll'l' , for II II' JlIII'

I~'~I' will I" , tl! ,Ii,-tim l')!," l it l, n'{lIr!" H ~ ,.noB a~ ( I II' 1\, t. II. in ilH' 
ga," llt',~' i ll t .. ~hl ' II' <1 It lil !"",'d!,\' )1'" \'alill', ,111,,1 11'11,'('(' llli " poin t 
tll: t,\' I~ ' ,1 "lIl 'tHl" I, ll il 11 11111]",., "r ( ", 1t ,1 i t i,, " ~ \\'ltkh, r"t' 111l' ltHl,~t 

1''' 1'1. l li l \'( ' Hot 10('('11 il ~" .' rril i ll"' 1. '1' 111' ,\' i,'1,1 " li d til" 11,,1 111'(' ,,1' thl' 

" .] " ti ll ' llHlf k r ,Ji~t i lk'd rl't,t ll "11,,11 ~lI h~I,lI)( " '~ <I~ ( ~ )"I "ltd li,!!llill' 
d(' IIt' II ,1 1>1 1 111:111,1 fHd " I",~, ,~OI I11 ' " I' r lll' l l1 Il l' UI!',I"I Il )! 1I1 1>1 II" III , T ile 



1"ludp,]1 ']Il"~ :'I'p."ll' I" I,~' ;l~ (" Il/)\r~ : lit" ~iz" lJf lhe lllRkrinl; 
lh" :11I1O'1IIi1 o r di~I'".~;lhl(' hy,lr",!!"I\ , i, "" t1u,~ h,l'lll'ogrJl Ihal i ,~ f ree 
I" (,,,,"loim' lI'i l ll ('HrL' 1lI 'l~ H Il,I'dro-('lIr1 "m: the rnpillily with \I'hith 
IIU' 11'1I11,.-rallll'l' i~ nli~t',l : illl\ ICIIg:lh n( lilllc (ill ri ng Irhieh n lJni
furm 1\'111 PI' I',llll l'" i~ llHl ill!":1 iucrl : I h I: 1II,1,X illlllm 1t'lIIperallll'C wit hin 
t il(' rdod nn,l lrillliJi 1 1~(' c-o:iI il~e1r; the ~jze flll(l tClllJ)cl' flhll'C of 
111l' f':1lll!'(\ iulu ,r!!id, 11I t' ,!!iI.- i~ 1'lol Ullltif',l; ti le !,ilpidily Irith which 
tile ,!.!n . .: i ~ 1,,'lIl<l\f',l rl'Ol1l 11 1" I'd"d ; ,111 ,1 tllf' ,kplh of. Ihr. 11(,,1 or COll i 
whi,'11 i._ I" 'ill,!.! <li"l ill.,,1. III ,iI 'al ill,!.!: Irll'l1 ('0111 ,1))11 li;!;niic, wc 
hal"" I" )'\'111,'1 11 11,'1' Ihill ill"y <1]'(' ,~ulJ~1:IIIN!,~ wltich, lln c1t'I' tllc in

Hm'II"'· "I' l)('nL OI l( ' d""lIl1qlll~'lhl(' Into II 11l 1';!r. tllll1l!)f'I' or ('lltllj101lml s 
,111,1 llial 0", "I'i),!i IIHI 1'<lllq"llIlHls fUl'lilcll 11 11'.,· read HllIOlig Ihem

~('I I\',; 11 1,,1 Iln"III" " ,,jlll'r "IHI, I'l'rll nl )~, Innr(! tOlll lllie;ll, ' ,1 ~uh,,;lnll(1~"', 

\ril l, I1ll' (.II"llIi, "-I'II."~i('a[ _.ilk "r lhi~ IIJnlll'\' we hill'c llll t lil l lt· to 
,10 ;]1 ['1'1'''''111,0111' lII:1ill 1' 1I1'j1()~,' ('t,j,,;; II) l',llI llttt'nlilill to the flld 

lId 'J\'.\>I': li!-!,lIi';t'~ 11 1'(' f'apahlf' (,r yield ill ,!!:, in <11',\' coltdition, 7,.')00 
('nbi l· r"I·1 o r !!;1~ ]It'l' Ilel 1"11 and Ihat tlli ," .!!iI.- 1':11'1'i1.'11 ijll(\ B, L II. 

]lI'r I 'lIloi t' r "" I , 
llT\,,~p('..1i\'(' (,I' flU' lu'nlillg' \,fllnt' fi r tllc ~I,lid r('.~ i dllc Crom the 

n ·II)I'i.~. 11"\' llill-" ill li;':-lI il., .!!'I~ ;1 ~()lI l't"" of (·h(';I]1 :md effecti\'e 
('II(']'.!!.", wlll' lh,·)' Ill i . .: ('I1I' I',:!." I~' ll"ptl ill IIINt.' hf'lltill;! ctfcr.ts or 
(11111""11",1 ill lo \,I,'dl'il' J,,'II"\'I' Ihr'oli;!11 thc IlIt·,[il\)1I or gll,~ engi ncs 
IIlld ;!. ' n '·l'illnl'~ , ,\ 1'1<1111 ""usumill;! lIlO IOIl ~ "I f ,11',\' lig nite R thy 
\\'011101 ]11'1111111'" ,,-)0 ,111)(1 "liI ,it' r"d "r ;!n~ Ihill \\,flilld ('ont" in 
a'7.i, IIIIIl.OOO fl . L II., lIu d !t'an' .;,; r"u,; or ,.,,,Iid I'l,.",it\u" CQlll nill ing 
l ,lOlf,IlItO .Ol)l l H. I , It. III ( 'h'(I'I(' 1' 1'\ , I' r"rc,' ,"HI' K ,1. Ba ht'ock, 

hil~ d,'s('rihl,c! a 1I1l'IlI()rl fm Ihl' II tiliznt il)ll of tl lC .~or i tl Iwid\IC 
ill til" IlIIlIIHI':ldl1l'l' nf 101'i'lllvlll'~. nll<l 1'1'kn' II ('c i. h,'I"(' 1Iiade to 
thai ('lml'lt:I', 



208 Ihlllel1n of Ihe Unh·e,.~i[!J of 'l'e.ra<l 

CRAPER XlII. 

FUBL OIL. 

Fllel IIi) i.~ of t wo ki lld~ : 

1. CnullJ 'Petrolelllll, ;;l1ch as Texns cl'lHle, Mcx ir.o u crude, cle. 
? Pd rok'llm fmlll whicll c:ertnin '1i~lill i lre<, .~l1ch 11.5 hcm:inc, 

ga~oli ll(,) etc., hnyc been relJloved ill the l"l'O Il C l' jC~. ' I'he ~lcIJl;ln,l 

for these Pl'OdllCls during the In.,;t F'ill' ha~ \K!CIl ~o actirc that a 
good ,kill of 'l'r.xns f'TIllIe that \1'11$ [ol"llle!"]y ~oJu for (u(ll rm poses 
direct now goes to the rcfinerie~ fo r tile re<'orery of the Jig-hier 
dhtil lntcs. 

'1' l1c l'(' nrc ItO ~t<lr i:;tic:; [)('nl"ing un tile proporti on or thc;;c t.wo 
kind ... of f lld oil nOI\" used ill '1'C,\ U8,' 

Some cOllt l'nct~ ILH!'y tuk(! this lllrlticr into cOll.~ith'r;lIi()n, IIUI 
ordinarily tI le slX'ti ficll lions (!,I1\ foJ' rucl oil of Sl1dl nut! s\lel! 
a grllvity null of ~o mUll) B. t. II. P(~I" pUll ud lI"itiloot regaru to 
whether the oil is ermle UI· re.~idue from t ltl) slill~. '.I.'lle oil mml 
be CUlIlJllcl"ciallJ free of SrI)]{], H'dimellt and Wincr. Owing to the 
Q(hellt of Mc:dcnn crude in Ollr 'w\1"kcl~, thi~ oil 11Hrill.~ II gmril.r 
of o . n,~ t'1 O.!)42., nUC'lltion will Inl\·e t'1 lIe giw·n to the killU. uf 
pnmp" i;llpplying the oil 10 the blll"llel·s, The vi~(:o~ity or this oi l 
is hell)w tlHlt or wille of flip. other rud I)i ls 1I01\" ht-ill.:; u.~t'·d, {lnd it 
is plllnpC'd lI"ith more (l itnel11ty. 

1\('col"ll ing to the F uel Oil ,/tHHwII, Homlol1, .Fchl" ullry, Ull'l, 
the l·o l1 ~ u nlplion of fuel oil by Snuthwl)slcrn rflihoi1<ls during t11(' 
yellr U.l.12, l\"iIS:l~ rollol\s, ill bane! .. or ·I··! g,lil l) ll";: 

Syslt·",. 

Southern Paeilie (Tc~~s and L"ui"ia,,~ ) ... . 
Santa Fe (Tcxa. lin",,) . ... . .... . ... . . . . 
1o'ri",",')" m~ln lines (Texas an<.l l.(>u isi~nuJ. 
KO n5as City Soulhern (~ II lin.,..). 
Ail.othcra .. 

I H"rrci". 

. :1 ,!l2·I,~U3 

i:~ :~2~ 
I .:.!.'>t ,nij/:\ 

7()U.OO\) 

!J. 5(l') .29.3 

'In 1Il(}4 there were mnnufacluI"I.'d jlJ th.! \ 1niu·.l States 7 ,20!')~~1I u:l. rrels 
of fuel oil of 50 gallon.:; and ill wun ;H,Q;U,5 j7 unnt'I;;. 





[ f \\",. nil,,\\" I h'll. Oil rh,· all'l';],:!'·. 1'''111' lIal'l'd;; "I' f uel oil an' 

"qUil',dt'lI( 10", """ (Oil (, r "1·,jin:]l'.'" l,ilulI)ill(jU~ "u:ti, thj.~ 'lllMltil,\" 

"r ,} il 1\"')11101 r"l'lal'l' '? , :l'~ ; .:; .!:; 1"11._ or , ·<l1I1. 'J.'hi ~ i.:;;, pcrhllp;,:, II 
;!'·IH'J"OU .~ all<l\\';}1](", ', >:,0 i r \\",' nllnw ;;} r,;)rl'1·l.~ a.~ ('(lu i l',lll'll t 10 n 
("II of l·n;11 1\"{' lin\"!' il n'I,II\('("I)I('1I1 n( '!,7 I1i,!Jll Ion . .: o r ("(UII, nn 

;]11)<)(1111 (·oll.-i,1cl'nhl.\" IIU)1"(' Ih'l li 1111' clilil'l' ("Ial lind li;!llil,' jll"U

dud ioll nf 'I" ·.'\ il ': ,1 I1fill,!! Illa l ,1',·,1 1'. 
We ,1" 1101 kn,,1I' lr1wl Ill<' a Yl'ra ~(' pri"l' of tll i,: oil \\";l~, Iud il i,: 

)H1/ iikC'\,r iil,lt it Ira,,; k,,,~ tll1l1l S.i (·cnt:i fl lJ;l1'1'l'l. Thc· Hulli01'it,r 
jlt~t (Illoit'd girt,,, the JlrJ('('~ or [[1('1 oil nt dilrc1'I' 11 \ jl()illl,~ ill 11ll' 
.... tili(· oIl1l' i ll)! 1111' .n·a]' ]!I ,j '!, a,: 1',,11,)\1.': 

'I'll<' 
Slnh'_ 

n'l~ "r 

J I""""" . .. .. ... ... . .. .. , . 
11 "",IlI,' 
I'ur l .\rl lo"r . 
Sail;",· , 

l~::~~,,~~;::~II' ~. 
1)"11,,.. J 

" "I1:" " IIIJllj"1I "r flll·l oil I,\" 

r l'"ltl I!l(ll; 

I '! ~"lIolI.~ 

I !~H; .. 
I !H', , 
I !~m . 
I !H~ ' . 
I !IIU 
1!1I1 
I·I I:.! 

ill 1 ~11"!, i n..t It",j \ ", 
(1),ll"i.1 'I' n'I.\") : 

~II .X 

ti ll' 1"lilro,u1..: IIf Ill.· l · uih-.I 
II'U." nl.01l1 ;t .- ro\ll1II".-. '" l,a l'-

'l' 11~' :I\" ":I~~' )1111\11'l'r nr !ll ill '': !'lIn 1"' 1" 1"11'1"1'1 "r fll,,! Ilil "1111-
~1l1l 1l'0I lill"i",1 rr.'I,1 :1.H:l III l!IIl,·. 10 :j,iii in l !l lo!. \r hih· '"'"11' /\1' 
th\· lill\'~ illl'"I I,·,1 ill~" II ~\" I ,·onl 1111' 111 i [":1;'::" "[1"1"11[,.<1 I,y fh,' II~\' 

"f 1"11 <,1 ni! 1I"i!': 1:;,,-,7:1 in lHO,: 1:,.1 '-; 1 in 100;-;: 17,(i')"(; III 1!IO!I; 

'!·!.~U ~ I ill 1:1111: :lll.lI:l!1 ill 1!11 1 illl<l ·!s ,-l.; ! ill !!1]·!. 

T Ill' r"l1"\\' i ll;! i." Ink .. n rl"<llIl ,III arli"I,' I'.r ·HI. ll nll:lIh! s. I:('illis. 
Edit"I·. FII,'I (I ii .r,,"rnal. ! r ,," ~I "lI, [,lIldi.,llI'd ii' 1.111' ',Jilll' 1"HI I II· 

,11I.1 ... 1". Y.,r. '.'\,\ 1. p:l.:!", !;Il: 

'"[II lill<' lril l , II,,· .:!"III"I':l1 ,,<lUI II I'\' ill , '1'11,1, · "il pl"i'T.", 1111' · J \'~; I .-

1:!:II"i,!,! ~11"'II':':IIi"Il'''! ill'I '!""'i,; I,!\ ,IIII' iw.! 1!1" \"';>1". III r"11!: T"~iI -. 

till' [ll"i,'" "r lighl "il :11 It,,· 11",·1 1- lI ll .!,lIlllil ly 1. 1 ~ 11·!. 1\";1_ .. ,,-, ""11\'-. 

:11101 1"':11".'" oil. :,11 ""Ill~, (III !1" l'I'IIIIoI,l' ;11 . I !Jj'!, li.:!111 "il I\"U."' :ot:-i 



(T l d~, ,111 01 11<'11\"." , ~O t(,lIb . ('''l1lrnL"i:.: 11" \" '1' IlIlIIh' .Inti lla .. y .l , I~) I ·?, 

ill I ii" ,·o;) .~till tit'ld .~ 1'0 1' pl'I'iolh of l'! in 1:-: lIIo ll rh~;li ,'! ;.1101 ~'?~ 

I',"nl~ 1'1'" 1'11,'1\,1 (fir IWin·.,' "il al llll' \\"1·1 1". ~IlUl\' Ilf jh ,·~" 1111dl"a<-is 
\\"' "1"" 1'1' 1IO '1\"l'd ,T ,II1IHII·.'" 1, l~Jl:;. ;)1 *1.00 10 * 1.07; prl' 1';11'1"\,1 nt 
j)l(' \\",·Ik :-:OIlI!1 ' l 't'x'l~ ")" II, h' Ili l -,,1<1 (Ill ."i ulI1);ln· I, 1~)I·!. ill ")0 

, .. III.~ 1""" l,nl"l"I·1. "11 1",,11<1. ,·ill".", 1'('1' rllt,l 11.-". .\ .1""11" lal<-I" IIlI' 

I,:i,,' ',\";t- ·0::.1.11) 1., ,!, J ."!O 1" '1' 11;11"1""], 011 lal:1!'11 'iIl".-, 
"1 'il',·.lilh' ,·OJl."Il"lltl i"l1 ill T, ' .\,,~ ,Ill rill;.! 1~) I'! \\"' l ~ ,I ;': (,,11"1\".<: 

.\ 11 .c.; ·i ll.-.l l lill\', ·.H~I IIlil,·._lou,:!, \\"'I~ i,lioi loy i ii,' :'I i ".!! .. "I;" 1'.·II""h'\)1I1 
l '''IIl!'HllY 1I\" I IH'I'11 EI,·,·! ,·" nwi 1\<';111111'1111, ,·nlllwdill.!!:lI" ,1 .. - laH"j" 
I'"i II I wilh 11)(, ~;lIl1l' '·""1J!.11y'." l i lll·." 1'·'loIill.:! 1" ,'i,"'1' 1\".l k r ;It . ...:n· 
I,ill(', ")1 .Il<' I'lilf ,:oMi. T ln"'lIg!1 til,' IWI\' lill" 11l(" MH;!lI l1 lin l ''' " 1' 

I'Hlly ;':1I1'l'lil'< ,·rllll .. 10 it ~ !"I'liI ... ril·."" :II CI"'~il:'III;I, >li:I,ul Illilll\-'I)" 
1~'h\"t~\' 11 E k'dr'l :1 11 ,1 til\' lI'l"l\\il1\l~, >l lh\ .It l{l',lllllloU!. T ill'\"(' '11"1' 

fhl' 'fILlioll", IllI' oIi'Lll](" '~ 1.,.j'\"""\1 tllt'lIl Iwing a~ rolloll'.~ : 1':"'("(111 
til .\i\"" .. oI, !l! 11Ii1 , '~: .. \I wl)"(1 tn L'll .. ~ i c; llln, ! 1,' lIIil" .<; ( ',,)"~i('allil 10 
Il i,·l l:I l"d .-, .I·!O lt lil,'.~: Il i(·II:lI"I\;': III I:l'i l lllll,mf, 11 ~ mil,,- . Ill' l .a 
" '''''::11(' " .. 11011: "il '·lI;!i ll l'.~ rll1"lli~11 th,' JlIIII'I'I" ,11 til" ~ llltillll ." r"I' 
jllllllj.ill).!· til(' 'Ii I. T Ilf' lin(' II" nl'I'1"~('~ 11!f! YiIrj(,"s oil ii(·1,1;.: "r ))orTh 
'I" ·XIl~. 

"'I'll,' 1;lIlr I'ipl' LilL,' ('''1111';)11.1" t'oll~II"III"1"'1 il !i·im·h 1o":lIII·il 
Jill\~ ()"('Ill il~ llliliJl ~·illd l ()kil1iIlJI1li1 · 'l'I'X'I~ il"lI l1k lill< ' ilt :-\;)ll iI!ll 
III Furl Worth. ;1 di.~i iHH' · /,( 1:;n IlLi h'.~ , ro(" rill" 1'111"1'0.,,· Ilr rill', 

Hi,hill.:! ")"1111" to I ii,' (;u1f: f:. 'fillill;! ( ·OIl!!II1Il...-." Ih'\\" n'IiIIl'''Y al 
r'od \\""'f1 I, '..!Iidl I\"a~ (·Olllph'h·,1 iH1l1 1'[;1("'(1 ill lIj1t'l"ntillll i ll tl ll.~ 

~ l' l" i t1~ "r 1!1.t ·! . The l ' it'n·p·Pun!.\·{1' (l i1 . \ ~~O(·iill i oll ('011 11'1"(1,,1 11 
r" IiJll'l".\" ill F"rt \\"nl"tll ill 1111' '"i 'l" i ll~ or IHI'!, ol,t'lillill.!!" it~ " I'Il(lp 
':111 '1,1.1' 11.1' Link ('ill"': rt'll lll }:J, 'l"frn illlil (lkl u ll '''llI il, aliI! nl>'l' I"IT"i\"ilig 
"ii fr"l11 1111' l'i",,··lilll' IIr allul hl'l" ,·01l1I'i1 11.'", \l"hidl pll~.~l· ;': I l.r"I1;.:11 
r UI" \\'1I("lil. T II(' T I 'XiIS l'lIll1PilllY ,·'IlI;':II·U .. h',i 1111 S· illdl l'ip,··lillc 
fro m 1!)I' II",,!!I 'l"pxn;.: oil !i(· lds I" I)n lli\;<-, II.\" \\"<1.\' of I"nrl W .. rlll." 

) ';",,"o:,1,',, .. h·,'c '1;1 A"","·;"I; .. " . 
1';""',··I'"r";·"I· 0;1 As.".r;;,I;"" . 
(;"If H,·li ,, ;,,!! C"Ill)lnn~· . 
Gulf IId;" ;1l1l (:'''''I'''''~'. 
l\]"l!lInl;u l 'plrole'mll Cb" 'IH,ny .. 
~1"~lInli" 1',·t,,,I.·,, ,,, C"' ''\l ~ ny. 
T ... ,,~ C" ' ''I,nny 

l..or,.li"n. 

- ~--- - -----1 
T,""" I.il.,·., 
Furl W"rlh . 
Port Arl h ll r ........... ... t F"r t \\·"rl h . 

. Bc"u",,,"I ... I 
'.:: \ ~;~~~;Aa:;t, ;,;.·· ······ 

n"ji\" 
'"" 1',,";1.'", 
h"rn·ls. 

:!.' ~l() ., (~~) 
:)4'i: U()() 
:',.(0) 

:..~).UO() 
: 1. 'W ~1 

)II,OOU 



:--;"""'. I J.,w:o l; <.>n. 

---------- .. -.--- --
I (;"Io-~ ..... . . T<"." , .• ' :"''''':'''.'' .. 

T,'"'' C,ot"P"".,·. 
1'";Io-,lll,·]i",·,·,, C' ''''I,n",·. 
W,· !>,..-r Hdi"i"l-! ,:""",,,,,, . 

-r"I,,1 

..... .. . Pur! .\r!I",,·. 
. I 1\<""",,,,,,,1 
"j (I""'H'·. 
I . . . . . . . . . I 

'!ll 

l~, .IMM' 
:J .IM"' 
I .:"~H' 

.-~~ I 

]/)II. I"H' 

~II j"nr n~ l\"t' ,In' 111\"11)", ,/ 1111"11' Il l'" 11'1 ~1;1lj~l i (';: I"l'lll1 ill ;:" 1" 1111' 

'·"1l.~1I11l1,!i"ll " r ril<'l "i ! I,y ill , llI~h i;11 c.~t 'lhli.~lllnr!lt~. I hl~]libk 110-
ilk ,to·., 11111 IlIi - 'illlllliily 1I1lIy 1,,· hlk<'tl , wr think. M II willi(11i 
\':II"I·I·I~ II \"I".U·. with II 1"11,11"11,'.1" h'I\";lI"I\.~ " 1,·.~~(·1· '\1I;111l il.\", ,,\\"i l1~ 

I II III(' i 11I'1"I 'II-i II;": \ ' I"i("I' ,of "i I. 
\l l11" ill .~ \111' tir~ t _i.\ IlJlllli\i.~ "I" I!J\:), n\"l ·rn.:!\-, "lIl"1",'nl ' 1IlOtHlillu;: 

'H' !"" ,I- r"JI,,.,\".·. I"'" 1,111'1",· 1 or j'! .::III\IIII ~ : 

II,,,,,,,,,, 
11" ",hl,' . . 
I" 'rl ,\.Ih"r . 
. ..;"i,i",· ... 
l'"n ,,'''''\h , :.,r,,,·,,,,,, 
11:111:0. 

, 
J 

( '1IlIlj 'llI"ill ;': t h,,,,, pril"'~ wil li tlI0.~I' th'lt III 'liul,li lWd dlll'jl l .~ (he 
~" "Il' .!!/l'! il will 1,\, ",·,']1 ll1nl 1 Ill' pri\"!' "r I, ,," "il ,1t 1101 1-1,111 

1111"1'1':1.-,,01 r,.<l1I1 HII ,'\' ·r".~I' ,,1'::;; Ivnl~ til * I.'~·! .: :d .ll'"I1I,I,·, r ,'<llil 

..... r. :) ('1'111.- In li'1.1'! .-,: II I'o!' t .\d lllll' ,111,1 SHI)illC', frQt1I )oi!").i· ("'1\!~ 

10 $J .·!li; ;Ii r .. d "',,rlh, ( 'I)r~i" illi ll ,)]),\ '11nlll\;':, frlllil !Jl .. " " "III ~ 

T,) * 1.1!1l. III till ' I'nrly 1',)11 "r i\<l1"t' 11I 1"' 1', l!l]:l, ti l(' l"·io.;c "r :\lv.~

i""11 (·l"lIIl( '. Il t,lin, !"!'d t'l ( ~l1 l r p"rt~. \·H)·j('I] froJ)! lj; 1./I() t.-, *I. ·!II, 

Wr h:II'" 111'\110· ill (,) 11' 011"11 la lolt)·'lj'lr.l". ,I 1111111\1(·]" of nl 1i1 1.r.-t·~ of 
filI'I nik H"lIn'I'1l \"",'I IJ\",\" .!(;, I: l t·!, lind .111111' ::, J !l1:;, IH' " .\ 

;lIl1i lWo\ I!I ':11111'1,·" r"t' I lit, .";1,,1,' l' IIl'l·)nl."ing: .\!!(·Iti . . \ II~ lil1. or 
f11I'1 "i\ d"li ','(oI'(,d il> ti 'l' ,\itTen'lIl ~Ia ll' i J1 .~titllli"n" f,,1' whidl h(' 
.- (·t·II I'I ·,] "11]11'111-.• . 'I' ll(' ~!'("'i ti l' i!I"IlI'ily mri,',l (rom 0 ,1)1;.') to 1I,!J:il, 

Irilll ,)11 "\"\'I~';":" "I' 1\.!1I1: tIlt' 1\. t. \I, I't'1' 1'''1111'\ 1' :Hi"I\ [ r(lill j X,!H; I 

10 l~J f\UII, \\"I\h nn nl"l'nq..::1.' nf 1:1;! 11. \\\' I.'X,'lIIilll'd t·! ~l\II!\'It,~ f,,!' 

\la"!1 p"iHI, ,\1\,1 fnll lld IiiI' 'l\l'i,dinT1 til hi' rW1I1 lI n to ·!! X 11,,

.~I',·t .' I: .. II illl 1111 ;11('1",1;,:" "I' 1:01 d'·;'::I"I'I '. 1-' . \rt' t'X;ll1lim'd III -:1111-

Idl' ~ r<lr l.\l1"1Iil1;':: l'"illt ,1111\ rllHwl tlw "alll(' in ,',II",\" froll] \.-;ft iQ 



'.'7(; dt'gn'C's F., Iriil! l111 nn.'1"llgc of 2'?.l ,legl"t~,; F.l '.I' h4·~o.: ~i\IJl

pIc;: \\"cl e " II (·o!lllll C'1"dully fl"C'c f1"oll\ sand, ~cdjm<,nl HlU] \\·lli t' 1". 

\rc 11;l l"e examin ed onc s; llII plt, of Mexican ("1"I!,k. I!.-l''] r"1" fli t,] 

/111 1")108(1);. The ("0101" \I'US hl<l(~k; s]weific grad!.,' , O . !):J,'~; \·i"(·o,,,it.I", 
:1,liflO !It 70 degr<:'l'~ p ,: flash point, HI) , k;!l"('(>.~ F. ,: humin;! ]'lIi nt, 
l S ,) <1 4'£'1"('(15 V ,,: hcnting PIl\I'(:l", ]~):! ;.I'? 1~, t . II . )11'1" pound, 

J" ',j'ic'U/ ('!'II,[,' Oil, 

.\I·(·{l l"< jill.:.! to I llI' l: lIl,1 Oil .1 "1\1"11;11. 11 "\\"\"11. lill' l,r,,,llu'li'>lI " r 
1'1"lIde petrok'HIIl ill ~ Il'.\i l·o fnll\! U!07 t., l:ll '!, jlltl\1~ifl', lI"a~ ,I'; 
rH l l ll\\'~ , in knT(>I~ uf I'! ~;t!lon~: 

~---~-.=~ ~~·-Il~=~-=·=~· ·~ ~· I\K". . . . . . . . ... . . . .. . . . I ,1""1,00°
1 

1\1 11 . ... .. . .. . 
I~M I~, . ...... . ....... . :l. .IIH , ~IU ! 1!!l:L .. ....... . 
I !Kr.) ........ ,. ~ •. I"I!, 7 1 ~'I· 

1!11O ~~I~:XU] , ~~ ____ ~ 
T ht' ill!l'ortHiiull of ~h' .\il"llJl t l'l1 dl' ,l it jilt" T\'X ;l .~ p"d~ fur th is 

.'"<';11' , lip til tIlt' '!olll "r Jllm-, \\"ll~ :I .~ rnll"'I-~, I,," 11i ."'[rid~ : 

I B"",'ls. '1',,\:11 IJa !lhl., 
, ·"III!>. ...'n l ~. 

i I -- --\'~I~ . 

--- - - -------- -1----- - - -- - -- -
Snhin.'""d I'Ml ,\rl hur. . ... 1 ~,14;t,;;:t l l 1 ,31)3,m~1 "'; .51; 
(; ah'"s\ .. ". . .. .. ... ... .. . 1- 1,~p,r~~ 1 '!II'~~' ~IU~I 
Port '\I '~ """ ..... .H, . . ,"" .,~.,~I ., !>,III) 

- ---,-~~-- -~ I---
'1'ulnl. . .... 3, :;:J L GI!l! i 1 .!)77,IOI! I ___ _ 

'; :-;H lII!'1t'~ of ' l .. xi";111 (' 1"11 ,]\' hi) [nkell h"lil .... tll.-;.!"," ~liipp (o(l 

rru!II '1'lIxpall alill ']';l\ lIpi,'<) ~ )lI\\I"I'd livat \;dll,,~ ,\._ r<JIIIl\\",. ; 

O.!II3 
1I,!'·ll 
O . !~II 
II 1.:1 , 
1I,!n, 
O. !):U; 
n . !l:j~ 
II .!I:\·I 

,\ ,·er~!(c . .. ..... 11 . HJ"i 

lI . I. u .. I,er 
I""""!. 

1!I,·ltll 

' I " I I", .nrin ,,, IIlHnllllH" t" nl' in~ tile lIIilliruum H;I"!. 1>""'\ f'lr fu ,') 
uil~ i~ ):.0 d,';!, F. ( .-\1.<.'1 te,\l, and in t he " ;,,.~. ::!nn ,:.,;.!'. F. [n Ii", 
Uuil,'.] :-'1"I('~ t ill' ""lllllar,] Iln"'lI p" in t i._ 1-10 d,')!. 1'. 1,\I.,'I ,I'I'll,I;,\· "I' 

l'''U,\;I"-? r",.t.-u< "'_,I) . In nll , ~ in, H'" l!tI'W;" ,,,HI 1: .. rutnIlY it ; .. 1,1; ,I.')!, 
F. ( '11,,1" '1'1.,, ) Ji,',)",!}",). TI'I>;\I;"> " ll l'..rr"j,'uul. ;:,1 1';,1 .. \!II::' )" ::>11 . ' 

' 1' ... ,1 Oil Jm1l'l!:ll , \ 'ul. 4, No. I , ,lul,I', J!Il:\ , I'a;,:.· :l::!, 



'I' ll<' IIw; .. tuiill,j, .. ,,( II!: .. "il <-;ll"tyiu:! 11·;),k. I II ~tl';11I1 :11 1,\ ':I i iill;f 

\,·_--, ' I~ .. i .~ ~I I /)\\ I I 1,,· tit" f,, 'lm\"il1.~ SI:lli~li('~ 1:1).;,'J] 1"1'11111 H,,\"(' dlill 
r: ,·,llnl, .. t".~ .. .. 'j"n·;lti;..-l, Oil l'ttl"IlI"IIIII ..... :~,I ",li\1011 .. l!I.l:\: 

( II' LlIlk ~1'·;III I "r~ .. II\' .!!i\"\'~ ,I !i~( "r ;:,;:: .. lI"ilh;1 11, ,1 lo1I11W.!:,,<' I"nl"\·~ 

ill.!..: fl"""1 .1illli ll lllin! ~l:';lIIU.'I"~ lit' :: : [(lII~ , ,m·h ,1.- i ll~' "·( ';11"1.,,1 :11,',' '' 

,,1" l:nllll',"tl1, III \,,\,~~ , 'I ~ "f :, . ~ ,I; tl'"~, .~III·ll ,I.'" ! !,, ' .\",'n ll .:!"u~I'I( . or 
(: I"'~·III ,, - k .. 1[" .:!i\"\'~ :1 li~ t I,f .-,~ Inuk ~:l il; ll;f \I'~.~(' I ."' . I\ illl :I lid 

t"I1I1:1.:... ..... 1' :ll"y i ll.!! 1""1111 11 \" li,!I;(l. I n hi'" li .~1 "f \"1',--1'1...: f;I II") r,'l" 
lI.ill,!! li,[ui,' f", ·1.. II<' 111t'lIlj ,,"~ "!If:l .. Ih,' ;!I'II.";": l l1tlll:!.!..'I' r:!l'yiu.!! r l'.)111 
: . ., ;I.~ ill II " , ·"I\J"lIIJ!-!I III'I'"'' or till! I::n",j .. \,iill i ~' t 'IlIlQ l;llly .. I.llllil l·d, 
III 1;: .. 1 :,~ : ;1 ._ ill til<' "· 'I",·IIY" 'lal" lI;" "r t ill' '1"".1"0) Ki."'l'1I Killoll~lliki 

I\<li.-hn .. T il, · • .... I"·\a ll ..- .. ...r II", .. "\111<"1";1"'111 .. 1 [;1\l"ilii,1II =-'.~. \ '''lIl[l:lI(r. 
ll;! ~ it (II IIU:I!!, ' ,. f ," .. (il·' ... :! !"O"'"'. 

\\"jllt 1"' .'''')<\.'.\ t,,, ,,, .1 1",,1 .. 11 111 :I ~ 1'1I t-!, t ill' r"flIlII·ill.!!" i ~ l:d'l'li 1' 1"0111 

J lol"("I"I,," III·oI\\"I",r~ .... T ... ,>lr;_'· 1111 !',' lI'ol ,'ulI '..'" ;11/ ('oIili"II, 1 ~Jl.:], 

1,,1.::·'·- ::."; I til ;; ~;; : 

"'1-""1" 111:111.1" y";]I~ 1: 11 .":."'1;] \\';'~ II,,· ,,11 11' 1·"II H(I'\· 111·"dlh-ill,:! ,111,1 

' ·'"~"'Ul!ljll~ li quill rile! ,It I ,I .~I-'III · ur CIl IUIIII' I'I·i :11 nlH;!lIilll,I,·, 1111' 

, -1"11 '"]" 1"'tt·"I"lIl1l rl ·" 11i tl,,' I'l"olili,· "il lid,j .< of Ba k u dl'ldill;..:" II ];II·.:!!! 

1' 1"0I'll l" li" 1\ 1l1';1 ~1I; ta l,I ~· 1'1"<111111"1, 10111 r",' ~lI\11(' tillll' Jla~t lli('I"(' lUI'; 

1'1" '11 ill jIll' 1·l lill',1 =-'\all '_'" ,I !"ilpi,' ;:1",111"111 ill 1111' ;!1' 1lf'I",t/ ('1111'10,1"-
111' ·111 'Ir li'p,id flll ,l, la r.!!l' .~ IIj1j1 1i, '_~ ),,·ill.!! 0111:1 111,,01 in \ ':)Ji rnl"l1i:l ,11101 

" 1.,,,,· \\,,1,,'1·1', '1"11(' l\lIl'< 'i di~h·id "r 11"t"lW" Iw~ 'II~" 1",',·1\1 11(' ,III illl-

1'"I·Lul I"ad.w III flu' ill·!II ,"'II".I" . ti ll' IdI'III"lIl1 l rOllllll 111('1'1'" yil·I<lIII;": 
illl . ,x,·,·I1"111 rll,...1 " il 111101 h"ill;": '1I'P:! I'l·Ht l.\" olotn iU>1I,ll' III H'I".I" 

Inr.!!.' 'IJI;llllitjl·~ .. \ 1111'11;": Qill1'l" Iln'-"1I1 ;1111] l,r.I"'I'('ciiH' .-OUI'n·s or 

~III' I ,j\ .. j" wllidl lb· noll" ~"lI("r;11 n·""I!!ll il iOll or 111(' ndl':lld;}W'~ or 
!i' plill flll·1.. (· '~ I I('(· i'IH.I" r .. l' 1II,ll"il1(' I'lI l" pO-·(';.· .. hn~ 1·1111.<;('d :111,'lIii0I1 ttl 
lifO .1il"<'d,',J .. ai',' IIIMI' (,)" n·ll' II1:I, l'(','~i J1. 1':gy !'L 'l"l"il1i,l l1l1 .. \ r('\i,--o. 

{ :;rl i,·in ;11101 l1 ,>IIIII:1l1i: l, ,11101 1\1" 1""" 1·;111 10(' 11,) 11'1111.( 111:<1 (III' ",rll r l ~ 

II"I\" I",ill.!! 111>101,> In ,1" 1"" 1,,1' rl", '~11 "'0111",'1'" of _"'111'1'1.1" lI"il\ 1"('!'lIli in :\ 
\"" 1'.1" l-oll oj.krn],J.. illt'I"I';1"'1' i ll II,,· ' pwnlity :11 pn'~(>1l1' :wni1:r1,II· .. 
It \\"IIld,l , l lO,,·('ro' l" .. I,,· IIl i ~l t·,loI;II .~ hI " l l.!!;!\ '~f i'1l·1i 11,,' 1'1' i~ 1111.1" jl I'O~ .. 
I"·..! "f :1 g,'lIenll ~ul,.«illl(i"l\ of "il [II I" CI ,nl n~ rill·! ill ,.tl'; II1I .. · 

!·ni-i :t.:! all,l rill" ,111\'·1" 1'1Iql"~'·~. 'I'll" ;111 111(1 1' p., iul ,'.! 11111 in ~ i \· ill.!! 

",,·i' \' ·I"·'· 1",1".11"· 1\'1 ' I:"y:t! ' ·"II1Hli-__ i" l\ ')11 \ 'o;t! :-:'u),l' li, .. _ in 1~11l:;, 

11"lr if 11 1(' ;lg;!I'I 'gnlt' 01111'111 <If jll' l l'ol l'ultl in ill(> 11"11 1"\ ,1 11"1'1"(' 

d" lI i,\,·d .. nlld 1111' wll"I,· (,r 111
" 

~lIr]tlll.~ III\I~ 1'1'(>,11,·,] \1"1 ' 1'1' 1l<,·,1 ;]i< 

11)1'1 .. \Ii;. ~1I'"11111.~ 11""111,1 .. i ;l kill.:! infn ill'ponul tIll' l'I 'IH ti,'c I!II 'I"II.,II 



diil·i'! lld (o~, ,ml\" Ill' l"lu i\" ill t' ld h' n\, ,,ul ;, P"!" '·(>111 ,Ir 1111· 1I""l"I,\"

ou·lpld \lr l·t);"l\' 
.It )lil~ 11 1.>0 \0 II,· tak"u iu\., ,11·,·"lInl tl li1t \rilh ill(" d"\"(·I,,p'IIl'nl 

of IUn.~1 oi l li,'III.~ \11 ('1·" i~ a P)"l);!I"l'~~i," , 11'1 · l",'a~ .. · ill Ilh· l ,nl !,o l"li')1l of 

fll ,'1 IIi] .fit'l,lt,,) hy lilt.' cI·ud(, pdrnJ..\lI Ii. tilt" oil ,,1o(uill l',1 il l ;! I·, 'alt' l" 
11'·I,lh t!~IIi1I I .\· (' ."duillill~ u 1,11·;:" 1" l' I"')I"OI !i " 1I 1)1" ,I ll' UIIln' \" Inl il,· 
Ily,II"",·aJ"i!"Il~. [.i\ .~t[y . Ih,· "Xhilll~II"1I "r 1[10 : nld ,· )" ,I ii fi,·111 ~, \\" l lkl l 
i.~ p'·'ltl,("li n;! {!IIfi {!IIK~II \\"i\ li Ill<' "!"·Ilin.:! ttp of II,'\\" lil'''I~ . !II1l."t 
Ilot· I", 1",\ "i;.rlll Ilr ill rnrltl i ll)! illl ,· .• Iillllll,· 'I f (h, · ,·\!" III to) II" l li l"1 1 
1111" WIII"I,I" .. ~ II(1)lli(',; 11111.1· I~· iI1li!1I11·llft"I. III thi ~ ,·,wlh ... (i"JI. nlll"lI
Ii,,,) ~h!\ lIld "1" dl";lll"tl 1'1:1 r(·I,nd i ll \l hi,·I, 1)r. J);( I;,I T. [la.l". th,' 
(·X!,,·,! 'Jr 1111' ' · lIill·,l :-ilill".~ \; '·'JI"g" il·a l Sun·'·.I", ill dUII·.:!c I)\" ]ll'· 

il"ll 'u)1I · ilt\"l"."li;!ui;,Ul, WII·I· the datil ou II"hi,·h 11,~ al"l"i\"('.!, ~lJlHe 

II'th· .I"t·itl·~ <I.:!", nl li n' ~ "I!I"I,· hill .,I ill·llill;! ,·O) lldu.-il)ll Ihilt at the 
pn·.-I·'l1l r.ll,' " f iIU·I"I"H"" "r lil\' 0\111'\11 " f III"Tml"IIIt1, III{' kWlIrn !Iii 
~('III~ "r UI1lt (·<lullll·.1" \\"IlIIJd. "II Ihc 1'<I~i .~ of III" ,'.,timu lc,·l lIliuilll1llU 
I")lIillttil.'" "I" lIi l ,,1!lilillal,ll", h" , ·.\h illl~lvol \'y ih,: .'",';11· I!t:.i, Irh il -I" 
if tlH' 1"'\':'1']11 outJ!ul I\"ITC <1111.1" llliliuLlin,',1 Ihe :'lIl'pl.'" 11""11101 flll 
lh" ~HIII(' l!il~ i ., onl\" In~1 for nill. 'I .,· .r, ' ;lI"~ . 111 ( 1)(, .• " .·i!"'·I1I!1~ til1l "'.' 

il i~ rOl l"ilillilic tl lilt Ihr"l1).!'h Ih t, ~1It:(;. · .~ " \\"hil"il llil~ 11Ih'lliit-d Ih,' 
illlIO,lud l'lJl .)r ti lt, JJi('s • .'1 (·' II.!iw', 10 1\"[lkl, 1",· f,.("O,u.· ,· lI" il l t." 111111 1,. 
~ 1I : '~I"'llll · IIII .,·, 11lI (· 'llioll is JI<I\\" h('i l)).!' i-!";\",·II Il) till' "lIh~ litlll io ll of 
Ihl' im(,J"W11-(·"lIil'Il~lio li ("1I.!!i!l1' [01" il ll" ~tcH)II ... ' n!!illl', In" ,lith till" 
lIit'.-d I.'"]>" 01" t'lIgim' . if i~ I,,) .-~il,j •. \0) olilaill al.'HI! llin ',: tillll·" 
"." 1Il1l..!1 pOIn"!" I"r')11I :1 i-!"il"l"ll 'lualllil ..... r oil .IS i." Il .~\lally yiddl'tl 
wl lt'l) tli ., "il io; u~,'d r'lI· " i"HII1 - nli~ill!! ill I·Olljlllldiu lI wit l l l ite 1H'"t 
I.'"p.('.~ of ,h"I III-l'ligilll', lI ,oll;:h. il ~ i~ Iw !"t'ilr\,· ,· pnillh·,J "r! , 1I1 0d ' ~ I·1I 

i!ll[H·lln' lI l t'lll ~ ill tilt· ]"'Ii~ill!! ;111<1 Il~" of .~ ""'III 1I1<1\" h., 111'],[ t,) 
1Il~·I'.-~ihd,' II t",'ri~i"l1 of t1li~ (·OlIl1p;ll·i .~OIl . 

[n tllI·i]" tiltHI fl 'PO I"l. <i" I.',1 ·)'tll .l illl l l'I!" .\" . 1\10:;. I h,· l '''II)lIli:,."i'' ' I · 

l')"." ('XIII·""" Ihl'llIH'lrc;; 01 11 ti l\' - lI hjt'l"l " r 11 11' ~ IlII.~lillilil'lI "r "il r" t" 
""ill. in thl' following II' rtll ~ : 

" 'I'IH!!"c hil~ hl~·n Hllh·1! di~jI(),.iri,," ill )"' ·'·"111 .'"l'ilr~ I .. "1 "·llk o r 

oi l rutl a~ if it II"tl"l' a :;(, l" i,)II~ t·n ll l1·" l il"l· " r I·"ili. nll,1 1I \"I·it! ~u l, 

:::liillil' f(l[" it.. Til(' rac-t:' 111"'1"01"\ ' II~ ,h) 11"\ I.,.,,\" "ul Il lili l"i"II". 1) 1" . 

B"'·('riflJl H,!, ilrood ill ld ~ 1,,"i ll, 'I1<"I ' h'l~ ;!i,,·u II ~ il I"illll"ill,' 111·(·')11 111 
or tIll' 1!J·t:.~t:l . t HJl.illJ"ll".)w(-/in> ~Ilur(·.'~ " I" . .;tll'llly ' lr ]II'ir,)I'!lIl1l all,1 
i l.~ <llli('<1 pro,ltlt·h, illll! whUI' III ' tllHll;!hl llll'l",· Ira " ;1111\'\" ,;(""pe 
fOl" ('w·!".:.!.'· 111111 (·upitnl ill ~l·:ll"t·h i ll;! fo r ;ltI.! <ll'l' lIi tlg" 11[1 fl"t'.~h 





,",our,·,·" "r .-lIppl.'", III' 1" .\pl"1·""'l"d Ili l ll~df H'I".'· .• lnlllg"l r il.~lIill~t 1101' 
jl(),·.,,;I.il ii .1" III" ill!.1" Jill·god.'" .,,·tl' lIIl l',1 II ."· of p,'1I"H)l"1ll1l ;1" ;1 .~IIIo"rilll l c 

fIJI· ,·"HI. Ir" p"in\,'<1 (lIlt IIHd i ll" 'I"IJI" I,I"" PI"'Hllldi"l1 " f ,·,,;d in 
JHtlJ lI"a:, ,1 ·,· million tOil .", ;,1111 Ih,d ill 1111' ",H",· .\"I'n]" 1IH' 1I"0dd·
I'l"Oillll"i ifl U or pdrlll"11I1! Il"a" .~,! " ,illill!! I<In .~, .". (l1l 1.\" '! .:-i 1,,"1· ,·,·n l 
!If tI't, w.'i; . .dd or H,,' .·n,11. 

"TIle ' ·" II (·I'Fillll 11"(' han~ linin '. I M. ;1.~ rr!:"a rd" ti ll' H.-'· Il r .. il 
flll,1 in til i" ,·"ullll·.'" i ... ti,,,! Irhi..!, i" "-"Pl"l'.""~' d I,y Dr. ·noH'n,ll! 
It,'.llI"o'l1l ill 1111:"11"1'1" io (1Ill'4ill ll J:: .'-'.'~I , \\"111'11 II" .'"i, l : ' I 1ili ll k 
1I ,,'n· \l"ill I", ,·I'rla hl ",.,1 1' .. 1,·,) ,'pl'ljl":lIillll ~ IIr li'lui.! r",'1 I\"h,·n· II, .... 
l1flnltdn;.!"'·.~ .I r i'lIl]llo.ril\.~ ~m·h n r11('1 ill·(' 1""1"'('iilll.'" ,)Iol"ioll._ : I,ul 
for iln.rtl,in;! lik., ;:1'111' 1"111 (, 1I 11 " ".I"IIII'ld, I 1·,lltIlO! "'~' Irh"I"I' WI' ,Il"(' hI 

lo"k f".· ll.h"PIiIj" .~lIl'plic;;' " 
l,i'luitl f",·1 i" lHl"gcll" 1I1']llk" \ in 1I11'tnlllll"gil:a l "llI'l"il l i'JIl'; all,l 

Il a._ n'I,I,I,·I:.1 (·"n1 in IlIill1.'· ;..(lil" ... ·\\"I1I"I;" HII ,I "llh' l" jllll ,,,,, ]"iil! c~, 

t; d"i.~hIlWIl t.< . 11· Itn~ ill~, ) hl )~·u rllu lll1 Hl"a ib"!I' r" .. 0I111U,' . .: l i,' 11"'·, 
Iml Ihe pI·ju(·ip:t ! ilJlplj(·;ltioll IJfl~ hi lhl'd,! I,,'t'll fO I" .<I" illJt - 1"; l i~itlg, 

'I' ll!' r(1l1()lriu,!: "1lt.·t-ili,·ll1il'll": for II II.! 1'111"(·1111.-,.' " f rll ~'1 oil 1" )1" ihl' 
(Tn ih'd :-;Iilt.'.~ (; "\" 1" 111,1(·111 \\·iIS i .-;~IIt',1 1,.1" 11,\, 1:III"'·ilU "r ;\ [; 11" .< ill 
1~ 11 : 

"I. 111 oI,·lo<nllilli"g II,,· illl":lni (If;1 ,·o nlr;,,·! , (·oll.-jol,·rH l i,,,, lI" i ll 
I,,' gil"ell j " t il\' '1""l ily o f till' ful'i "tTI'I·t',1 1,.\· Il l\.! h i d,l ~'r.-) il.~ w,·l! 
il .~ (Iii! Pl"itT, iln" ~1\<l,,1;1 it npp('l\r 10 I'l' til tlw I",._t inkl"""! of t!1 . ~ 
(" )\,'I·tlllll"ut III H";II·.I 11 (·nllh·ire!" ;11 il l1i;..("III'1' pri,." tllllil Illtlt 
WIIIII', 1 in lilt' I () \\""'~I l.i ,1 0]" I li"~ 1" ('(·(' il"" .I , tit!' ' ·Ot1i1";lvt \\" ill I,t' $11 
il\l", 'n1 .. d. 

''"!, F ",·I "il ~It'll1ld 1", ('i lllt'l· a 1111111]";11 !tQIIII'f:"I'tlI',nl- oi l 'H " 
llOltl";.rI! tI,·I) II ~ n'~ill il c fl"{,m a 11,"111·011 oil : if th" liltkr, ,oil '·"I1 .~ (it

('!J I ~ Itil,in~ ."l to"r fia.-lr-poi ll l ~hnilid )1'11"1.' be('11 1"(' 11 11)\"(''' I,y .li5-
l ill"lioll : it ~h()I1I.1 !lnt he (·<l ItlI" l,,~·d of a lig-ill oil itllll I l lwil\".\· r('~i

,itli' lII i.'\(>,1 ill ,'"dl p,·ol'or/ioll n.- In ~i\"(' \1,(' ']Cll"i(.\" Ih'~iI .. ~d. 
,.:;. 11 ~ holiiol not l<nl"c t,eC'n ,1i;:t il\crl .It il 1,'m]lCl"ilh'I·(' hi;.rh 

\"ll"n.~h I,) hum ;1. Itu]" il t il h'H1 l'crn\nJ"1.! ~I) 11iglt UtilI (icl·k- o[ I·ill"
IIQII;I,·C<IlI.': 111;1110.'1" j'L'g"iIJl t l) ,:;,·piIIUI, ' . 

•. . j. ·11 ~ \I ()\lltl lI " r Jlit_11 Iwl,,\\" (i(} d~·.~r('t'~ l '. ('~Il dl";.r l\· l·~ Fail
... ·lIllI'il") ill n d,)~,',l ,\11(11- 1','11 .<1;: .\· Ilr ! 'l"Il ~k.,· - :llilrt'·I1- r ,·~,,"I". 

:.:,. . II ~ -"p",· il i,· I!TII\·ify ,,11')11101 l"i' lIg"' · t"r"llI II.,";, II> n, ~I I; at I:) 



/l1l1it:fill uf Ihe ['lI il'r rliily ,,/ 'I'e.flls 

d('.!.!l·('('~ C. (;)0 liC'gl'et!.~ F;II Jl'C'lIlwit): til(' ni l should 1'1.' I'ej,de,l iF 
jt~ .~p('(·ifi(' gl'ilri ly i ~ llh.l\'e O. ~J7 l\( tJwt t l'tllIH'l';}l lll·'·' 

·'U. 11 ~ho nld he lno1Jile, rr!:'c I'm]}] ",o/i{1 or ';"mi -:"nlid l'od i ('~1 

;IUl I ~ll('II J II flo\\' t"('(ldi!y, ,I t ol'llinnry ntmO:<)lhcril' r \ ' l' lp"r<l rn l\'~, illll1 

11111 1" 1" a 11('nd of "lit' 1'''01 of "n, rhl·I)U.l.dt n l-i m·1 1 pip" 10 rl·(· j 1Il 
kn.l.!" l h. 

·'K. 

11 _~h(lJd ,1 lIot l 'Otl)!l',d ntll" 1'1'(:(111 1< ' 10" ~l ll .!!;! i .~1 1 In nOI\" ilt 
C. ( ; I~ dl·g-rL't'.~ Fahl"<'llhl·it), 

I I . .:holl1,1 I I;} \ " il (",l llll' in" \':'1111(, (,j' ll"( 1,·-.: 111;111 (.";.111,0 

n l"itj~rl thl'J"IJlnl H 'lit.~ 1'( '1" 1'1l11 11d : J • ...:.:ir,O H. 1. 11. I" 1',·IIi(· ~t;lIl(l ill",l . 

. \ ],On l l.': i~ tn 1,(' pni d nl" n p"un it.\" ,h'(IIIl"i l'd ;}1'1 '''l"llill g" 1<1 Ihe 

lIldlio(1 ~btlpII IIt l. l pl" ~dioH '21. ,1.': tJlI' ru('1 nil (l ... lil"!·t·,·d t.: ,.h"rp 

" I" ]'(·I"I\" i hi~ ~tall(lat"Cl. 

· '! I. JI .• lto ili tl I'l' Il'j l,,.j, ·d i f it (·nnlnil1< lIJllf(' lh;\1I .! I'l'I' ,.,.lIt 
\I',lt.·r. 

·'ll!. II .-11<1111,1 III' n ·jl ·l"1e,1 i f il ,'{m lo1 i ,!.;: Hli)I"V t llilH \1111- I'P \' 
t t'nt ""ulpilll l'. 

" 1.1 . It ,;Jloli id !lot tontaill lIIOI',· nl,lll 11 It'il.(' I)f ~,md, (·Iny, "I" 

dirt. 
" ') '!. 

l h..: fud 

(,' ) 

( " ) 

I':ul"il l)id dt'l" 11111." ( ~lllolllit all ;1l"(:lIl'UI!' ,;lil l,.ll INlI J'l';!;]rdiu!! 

nil h(' prClI'O,':(·.' 10 flll"lti ."ll . T l li~ ~((l! l'I1I('nl ,;ilOlli(1 ~ltn\l' : 

'1'1 11' ('0111 tIl (' l"da I 1I11111l' III' I h<' "i l. 
'I' h(' ll iUIll' OJ" d,·.;:j':;Hal'i<jJI o r till' fi(·id i' 1'0!1I Irhid! ti lt.' oi! 

\..: olotaill." l 

(tl \Y 11~tht' l" rh(~ oil i." H (·l'n'!.' <IiI, ,I ]"('111]('1','" rI'>:'i<hH', tl!" a 
(lbt i ll<lt(' . 

(11) 'I'lli' Halll(' an<j Im'llt i"ll nl' tIle rdill" I'Y, if t l,,· ni l h ,l~ lIP" !! 
l'd irwll at ilil. 

" J ;}, ' I' ),C' Jut-·I oil j ~ \n 1)1' Ijclil'l'I'<:" ! r, o. I ,. (·,1 1"." or \'C'~~d, ,Jr
('nrtliug I I! the IWIIllWI" or ~ll ipllll · llI. <1 1 ~lIdl \ , l il""~_ III _':11 .. 11 ti1 u('!:, 

;!lld in "ueh qlllm Jit irl; "" 111:1.1' 1·,-· rNillil'CIl, d u ri ng t ht' fi"'(';j l .w'a r 

, 'n ,liJl,!!". 

" J,L Rho llill 111(' c'olltl'nd ol', (ur nn.r rl'll~OJl, tn il to eomply wilh 
a Wl'i ttCIl onl!!]" In lIInkp (lclir(,f.'-, I'he (;orC'I·IlHlt'I.t i" to he a t liI,<"l"i,I" 
(. . IIlI.," Ili l in till' open tllilrkcl ilud d lill'ge ug,lill .~t til t' l:< IllI l";1I·1u I· 

,lilY ('x('I'~.~ of Pl"jl 'I', ahon· t he ('lIldl"ilct pri(',', or tile f11('1 "i l "Il 

1"tl"dlll;;C(I." ' 

TIle ~1'('I'iti l'H1iOIl ;; adopted I,y !III> :;talc Pllr('hll.~ i llg ,\ gen t, .\ 11 ""
tin . T t'xm:, for tuel oi l to I.e slIpplie,] if) tll(' nl]"ioll;; ~ I atc i ll"l il u

tjoll .': fIJI" whit·h Ilc ~el"ll re . .: ~ lIp[lli ('''' o1l'C:1 ':;' ruIlO\\"~ : 



21 , 

PII"/ Oil. 

"']'0 I,t' l:a ~II:·llJ. ('md(l, (li~ i il l(·<l { I l' rf'(h~('('d IH·lrolelllll, fref' {mill 
":;] 1101 (,I' n ll l('I' .-lIli<1 1I('111!'1' H(;'\f \l'ilI illl]w{lc ')1' prc\'{!Ilt hondling 
fl'l'f'I,\' Ihl 'OIl!!11 nrdiu<l l'.r ~iz,' pll mp._, l,irl's, or lml'ncl'~, nll(l 1 .. be 
"f ~11\·h d~l·"~ily liial Irill 111'l'lll i l of it,.: I,cing hnlllllc(] freely al a 
11'1Il !'I'r;ltufl' ,)1' I;U ,1 ... ;!1" ·"~ Fnitl·cni1cit. It ~hflll ]IC conl lll(!l'("i;llly 
]'1'(" .' of \\"at('l': ,mol Ir!lt'n-\'e l' I)rnf'lital!lr, all frl'e Wilier ml1~t he 
.-!rill\'l1 iron. the (Jtoli\"(~I'I' bUlks IJdort, (li .~d );lr!!ing . '1'hl' ~I)rl ·inc 

, ' OJ 

J,!1',1\ ily. n._ l\pt.' l'lllinr.l II.\' tll(1 II'n;.dialmf' HYllromdt'l", ~ 11:11l hf' II(!
tw,· ... " ,~,; d,·;.r,·.·.,~ ;1",1 :)tl ,Ie';'! ""e'" 1:fl11J" .. ·. The hUI''''' "Hl\' " ('f"~1! 
In :I<'('''''! 1111.\' 1'11"1 flil;. ~ 1 1('\\"iJl;':-" l!:I~h I'"inl or I(I~" (J'Hll ·!t.Ul ,k;.:" ~'·Pli 

F'llil'cnileit \\'hell Ic!'h:'II hy the 0P<'ll ('lIp Tnglinh1l( ~ lIIetll(}(l; 1l!llllrl,Y, 
lll?,d in,!! til(' nil al II I( ' )";11(' of·? rle.!! I·(,Ps pcr IlIil1l1l(1, na11l(~ Ie .• ! tn 111:~ 

!lpl"icll en'!",\' .? d"'grcc.~ "flc" Iht.: i<'lUpl'1'lIfun.; nr t he oi l is nli~t;'d, 
heginning 11 1' DO Ill'~".?(,~ Fnl ll"!!niu,; il. The hUTTling' point of fuel 
Hil ,~ha ll not I'l' I,eloll" 21'! (legrl'c;; !+·,llIrcnl1cit. T ile B1"ili ~h tllc l"lllaI 
Ullil!; pH !)()IHld 'Jr .rlll'l oil ~IHlIl 1I0t bc less Illan l!l,OQfI." 

' I'lte tnhll 11I'oI1Ildi"n alld ndl!1~ (If till' peil'o1c11Ill in '.L'exa~ for 

tilt' .\·('Ol"~ l:-;l'i~) I .. l~fl'!, iJII'III .~il'l ' , ;(r, ' a~ folllllr,.:, lIarrel.- or -12 
gal!oll,. : 

I ;;;;~I. . 
IN !~' . . 
I N!II 
III!!:.! 
I N!I;! 
t~!I_ t . 
I N~'.'j . 
I N'IO , 
I M\j' .• 
I Ni!M .. . 
181m .. . 
IIK)fI, • 
HKH . .. . 
]\"1'.1 .. . 
I'Kn 
I !WI.! . 
liM):; . . 
t !104; . 
11K.; . 
1!lI1II . 
l!MYI 
I (I III 
1"11 . •. 
1!l1:! . 

Vallie. 

• SII:!, /,. 1 ,:.!!12 , 
'l'h(' ful1o\\' i ll~ Tl1 1'] ,' ~, .\ \ ' ! I,J I" X:\ I , ,!!in> thl' jlro,llldion ;mll 

\:, IIt.· Or 'I'''XH - pdrolt'lIlli 1'''''111 l!.ll.f·! to, l!.ll·!, im· lnsin ', in borrels 
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of 4? gllllon~, the ~i;t t i Aic~ u~t' ... l lle ill;":- thr,,;.t> of Ill(' t!ui lL'd ShIt",,, 
OeoJogiclIl Sl1\'\·c~· : 

Pm(/ucl;(}/l of Pelr(lli' Ul l ! 

vf _p Callolls . 

T.\UI.I:: .\\"111. 

ill z.;fJI'f/. I>" ... TI',m.~, W()2-lfJl:! . 

.r;.'I(tlil'lil·,~ or /l,(' r nill!d ,'~·I'tle·~ 



--"-- 1 
. ... . . .. ····1 

'l' .\nI.F \T,\ . 

lYa7'/1! of /1(!{{'(I7(,{lIiI '111 }\orffta'tl T(':,"/ '~' {!i!i?- I .rJ}!. (J(!r{'('7.~ of -~! f."tlllJlI.'''. 

Value. Value. 

I 
\ 1 arion COlluty . I Total 

value 
"alnc. of all 

IIc nrie lla (l'drol ia) . I Eledra . Cors ic·ana . Po\\'ell. 

Vai ll c. 1� _ ___ '_'_n_lU_C_,. _ ____ 1 

Tota l. I Tolal. I Pcr hhl., Tolal. Pcr hhl., Totnl. 1 Pcr hhl., ToLal. 

1 _____ 1 ._'_" '_"_Is_·. ______ ,'cnls . I-----!~~ 
Pcr bbl., 

r.cnls . 

-P-c-r-'-,'-,'-.. - ' di st"i"ls . 
c(: nt s. 
---1·----

.11O ,;,:\(i1 71. S!1 \I,I'I.i: \ 21.m' . . .... : . .. , . '11 
... :5 ·12I1,:\!I!1 

4;,X,071 '1 11 ·1 . ;.7,2\11 : :" . Hi '. I::: : ::: ;, I ;,,:I I~ 
:! I :; ,6~fi ~.2 '.! "" , (j II I 4:1. (i:. ,4:.:. 47 . ;, : : .... .... . .. , .. .. .. '.1 ·II:J ,:$liO 
:l:,x.:,\ll ' l 0' lili, ·I:!:3: :,0 . ~,:_·',. ,,91~.I,~,i i, 'I·I,.-.!, ' " ,·1·,, · .. ,·· · ··, " :! lil,(;().1 

I \lf):! . 
I !IO:I. 
190~ . 
1\10:; . 
1901i . 
1!11I7. 
11l0R . 
190!1. 
191O . 
1!1l1 . 
191:! . 

:J2X,XL, 101 I 1117 I Xli nX .2 7X , \1lli !II .X I 7:! I , :177 
:no . !111 !I:I." :1;,Ii, 1·1-1 :.2 !l 1 , ·111, :; 12 

7'_' -, :_' -,.1 ', .',." 1," '. '. '. '. '. '. '. '. '. '. '... I ' , 
U;U~~ 72. 1 1!l\l,!1~2 1 g12 ~.~ : :~;\'t! ~U ..... ... .. . ::::::: : ::: :::::: :\~:L~~j ': I X7,(i2:1,' li:I.1l :!·12 . ·1·10; :,:I .X (iH , IIXIi. !)·Ui I :,O'-,.:I!lIi 
74 "I:I!I :)( . !I I Xli " ,:!x :,0 !J2,1I~(i ' ;,.\' :', '" j,'r', ' j':'; ;>i , • II " 1'\ '11'11 

14!1.:i!I:\ Ii-I . 1!1:\. 'I:I\I ___ '_I_i _g _ __ J:\4.liXII_~1; . 2 :\, :I 'lii:x~x : '!I.:!!·III:!17 il I;II:J ,I : i'I ~ : idli 

To;~~.;~,I~~ .. 1 :J , ;,77 ,!I I SI---S-II-.-0'-"': :! ,f)~ ! I. -I:! :J I ,,3 (iii! n:':J , %S; 4iUI,I! :I,X:\:\,OO:II---(;I; . II;, :!!IO' ! 17~ : i\O 2'~~-'R-,-r-.,-,-g-:! 
------~------------------------~------~----~--------~--~------~-----



'1' . \1)1.10: XX. 

I'ro'/lIdi()11 IIf I, r: tro/(,IIII/ III <. 'o(/ ., {((l l'c,fIIS, lIW!-J'Il!. /III lTd, ()f Stlf!is/;I's (1/ the [ ·lIitl'!;' '. ) " / ' ., 

HIli:.! . 
I !III:I, 
I !IIII . 
1!1t1.-, . 
I!IlIli .. 
1\1117. 
I !IIIX .. 
1!IO!l. 
1910 . 
I HII 
1!112 . 

Total. 

Bal F-o n, 
Il ardill 

CounlY· 

Sn raloga. 
ll " rd in 
CounLY, 

.';" fllf! 's (/ cllt()!/ ic({ t ::'nr Cl'!/. 

sour-=:(~~I~ l a LagO rd: -~:d IC TOP.I- ~)a~~t~~: . ·--==, --------'~·~-t :-"-.-
H ardin County. J l'lTcrson I.iflcrtv Tl arris Oll,,'r !lIdlidiltg 
Coun ty. County. COllnt~· . County. dis l rids . other 

dis t ricts. 

a B(~x :1r (,'OU 11 l y. ~ole.-Thc produc tion of Saratoga nu d Sour Lake for 1901 ~lnd ] !}O:$ is ill('ludcu in the grand totn!. 
TIll' Spill dl e Top (Bt':Il1lllonU li('ld came into prodll('tion in January. HJUl. During th al Yl~ar the y ield. was r" l X;-).x~n IJaffl'ls, 

va lued at S!)·H) ,:JU7, ur l S.J Cl'n ts per ha rrel. 

;.:. 
,~ 

C 

--........ : 

--~ 
:::: 

:::: 

'-. 

J. 



J!II I:..! . . . 
1!lIn . 
1 !11I·1. . 
J!){lj. 
1 ~)(IH . 

1 ~H ' 7 . . 
HUlK . . 
1!l1I!1. 
I!II(I . . 
WII . 
I HI :! . 

Tol.:II . 

\ '1/ ' 111 ' OJ" fiI'/ /'ulr II I! .' /II (, :l({S/ ftl TI·; /"{f." . .l n li..!- l!i l .:. ]jlll"}"('/S o/' .~! [1 ft/ lo lls. ,':"'tofisties oj" 1711' UnitN! 

,,'f(l/{!S (/('o7o{Jic({/ S{II'CC!/. 

Uatsoll . SaJ'alogn. Sour Lak e. 

" ' 1 
I 

;1- I Il <'l Ut!('!" I I os k ill ~ ;'\I oulld . lJ-lul'iIt<1 t,'s (ioosc Cn'ek. c:-Y nl w.'s of Snrntogs and SOll r Lake ('ombined. l'slimall'd at :l;,) (' (' Ill s a harrel. 
TIH ~ Spindle '']'op ( Br:lulllont) field came illto prodllction in January. l ~ )O1. During tllnt y t':lr th~~ y ipld W:l S ,-I , I ~ ;).X,"I: ~ harrds. \" ~l l lll' d at 

~~II~I. : HJ7 . or I ~ . :~ ('t'nts Iw r 1J!J1. 

T otal. 
illcilld illg 

o the r 
dist.rk ls, 
do!lnrs. 



T he l,iglHI":lh'l' tm'l'k or pl'ldlll·tinn Wfl~ 1'(',lcltell in 1!11 1.-" 11"1)1'11 
ilw alllQllnl WII- ;!,-.:.l::t;. 1. ...,~) 1';lnd~, hill 111(1 high-willi')" lltH I" ).. of 

ntlu<; II'H_ ill 1! HI~ , ""]Il'1I till' II)!:I] \";\]11<; wa.- $HI. l"ItI .. -':li.i. 'l' 1i,· 
l ·~ . :):!·!J;!H; 11,11"1",·1" l'l"Ildw'I"] ill 1!ltl j I\"NI' I\"OI"t h !j;·!,S.-.. ';'; .I;II:: 111"1'" 
t lnlll till' ;! .:";. I :lti. I S~) 1'111')"" 1.- pro,IIl"l'll i ll I!IO.'. 

l ' l'ill " to IIII' .'"",11" J!ltiO pml"ii"lIlly nil or tit" 1"'II,il"1I111 1'1"',,111,·;-,1 
ill T "\:il- ",1111<" rl'Oli1 til<' t '(lr~i'·'III;1 01·101 . :-;illl '" I . ...,~I . ..: th,lI ii .·:; i 
Ill;" Iliaillrllilll ·,i it." 1"l ' l'ltiali"lI 1'''1' ~ 1I1' 1'1.'" il1;.! ' ,i).::1t ;":1";(,1,· "il. !III' 

;I,",·I·".~" I'l'il", P('" 1.,11'1"1 '], lH'iu;! SII.O!I ,'''111." .J1Irill.:! ,11<' 1 L .'", ·: Ir

I<Jldi ll;.! wit It I!II·!. T tl(' I,,(;t! 1'1',,']udil)l1 "r IIII' ( ·{JI".-il";tIl;1 li, l d 

UBI." h.' 111].., ' 11 ;11 .i:!!I/I,OIlIlI"1I ", '1.", I'Hlllt'd al: * .I ,iOf).tH lll. '1' 111' 1',"\"1·1] 
ii, ·I.I, IlL"'1 ill Sanlrl''' <,:"UlIt.l", .ri , 'ld~ 11 JII~H\" i ,'1' oil Iltnll III" " "1"
~it,lIla li<.:].l II 1',11111' ill\o "r'''IJlIl"Iioll i ll J!It)·~ aud I,a"' ri,·l d,·.1 
:;,.-•. j~, .-oI " IJ,II " 'I'I~, I"il l", ·,] al *·!,U ~ ! ) .. 4·!;; , 0)" .-,;;,I"i "I' II I~ a 1' ;11"1"" 1. 

T Ill' 'I klll'i (,i! n fhold . ("lay 1:'IIIll!y .. f·, l lIll' iull) 1'1'1I, llI l"I i"lI itt 1 ~1I1~, 

,ll1d lilt." dl,I,]",) ~Iti~· , ' ·ll bnl'I"\'I.", 1""111,,,1,,1 *(;:;;1/)'-."', "I" J:->.!!l ". '111" 
11 IJUnd. 

T!'l! E ll" I,';) li.,1,1, Wit-lIil:1 (;OUlll,I', ";jlll(' ild" l'l"ulllld ion in I ~III 

and I'H~ pl'oduH';1 '-',l'!ti,":-;:' l 'nl'1"l'l~ , 1,I IIII'd Ilf $:U;;;:l,on:l, '''' 1;1;,.-.:."; 

H' IIt.~ II Imnel. '1' IIi" j,. ,II~II ,I Ili.~h-,!!rll ,I I' oil, 
' /'1,1' "tI'l'" "il li,·I,] l' la .-~l'd ,,~ 1,,'1"n;!ill,!! to IInl'lih'1"1l ' I 'I'\,I~ i" ill 

~ I ,Il'i" 1I wIII'!.r, in 11I'1"1"I1('1I-! '.1." ' \>1 .-. I i i ~ II". ('il,],I" I."kl:' di~,,'jd 
JIJ 'l'I'XiI.". ;1l!!1 Jlwy 1", till' wl'~1 ")""I"Il .,,jull of 1111' ('nd,lo (i,,),l ,_ h 

r."\li"i"l~a . It f':11l1(' jllJo !u'nriul"li,)l1 in 1!1I 0, ,wd 11:1"' ri"I.[(''] 
l,'!! l'? : !';"/i h:lITI'I.-. 1"<1 I 1Il""1 ,t! *·!! ,II.!I, L 0 1' ~II"! ('I'ul~ a 1,,11"1"1'1. 

'1' 11(1 l"ulil"(' jll"Odll<1iollllC "II ,,( lilt' IIllrtl"'I'1t 'I" ' .~;I~ 111,],1._ JlIIII" lK' 

1,1];1'11 nt Hi .. '!:;., . i 1'-, h'H'I·, ' l~ , r:lllll',] ,II * .11 ,.':,:;j.rl·~ I, 
I II ('0)].-1,,1 '1'(>:>;,1" Illl' 1i ,..,:1 "f Ill(' ;:-rr:tI lil·I,I" 1" ("'!III,' i~ll,) ,'nt

,llIdioll Wil" ill.lt Ht ~1.ill.ll,' T op (Tl"'\l!III(lnl) , .Tl'lr""~ol\ """111,\'. 
It 1'(,.~1lI1 t" ))1"111111('(' ill .THIIII;lr.r. l !Hll, :11\," ~i11('" IIIH \ li ll l( ' ] ta ~ 

y i(·h1f'1l-l_i, 1' ,""~·!!) 101lI'l'd .-, r:d,ll"] nl ~I.i,?.-;:;,Stii· , 1ll":111 ;l1","").!"" (If 
3::'~ eC-IlI ." ,I ba rrel. 

~ lIl'll t O;!:l ,ltltl ~u\lr Litk<', H;tl"tlin "Olllll,r, ",. UII: into l'rlldlldi"u 

ill 1 !I(I·!. 'I'lli' ."Lli i ",Jit.~ f(tJ' I hl'~" t \\"I) fit, III " :11 '(' ('olilbill".l r" t" 1 he 
Y( ' :lr~ I!)O'! illld .l !ln;;, IlIti ~i lll' " I!I~II ,"ill'nt"g";\ IIII~ "i,'!,kd 1·! ,1)(;'!,

::7~' II1lI'1'('I~, 1";1I(1I'd ilt *'''''."'-''',:::,(i, 01" .ii.:: l"I;,tlt~ " 1',11'11'1. ;-;i lll"C 
J! II H, :-;0111' T ,aJ.:~, II; \." -,"i('!,ll',1 '! ! ,(;i'!,lf'!!) Ilil rl"l'1~, I·alll ':'! nl *1],~ ';!1,-

117"1" .-,:.,:: "('nl~ Pt' I' 111!1"1'l·1. 
Tlw 1-:,\!#)11 li...J,I, 1hudill (·"lIIH.'·, (';jlll\: iuJo pro,ludjtlll ill ]!)f):l, 



Thf. Fuels Used in Texas 

but it WA5 not 1mtil 190-1, that the yield was considerable, Since 
1903, it bAS produceu 2!,9HJ,B63 barrels, \'aluetl at 81l,7G6,!J51 OT 
51,26 cents per barrel. 

nhtngonlll county (JIarkhom, etc,) C<1I11e into producdon in 
HilH lind has ,l'ielc1ed about 2,()OO,OOO bal'l'el~, vfllucd at ~1,137,52-1" 
Or 55,1"7 cenls per harrel. 

Dayton, Liberty cmlnt,v, ('HUle into pl'mll1ctioll ill 1905, an.1 since 
111ftt time has. yieilJed :1 1-1 ,RIl-1 hn1'1'els, n'lllle(l at $188,604, or 58.95 
C('llts 11 hflrrel. 

T he Hml1 l)lc fkll1, H lll'1'i~ NlIlIll,l", (,flIne into llro.lllctioll ill 
1!)05 Im(1 lias .dcltl('(l 3.5.8(;.5,G:JO hlll'reh, \"fllued at $17,·llO.!).'H, 
or OLOa (-ent;; pt'r bone!. Duri ng it,; fil'ilt YCllr, this field prodm:,ed 
15,:jV-l,31() barreli', JJul fell to 3,;j '1,·H5 bllrrels the following ),ellr, 
fllHl in 191 2 ]ll'o(lu('cd anI ,\" 1,S'?fl,9?3 hflrrel$, 
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CHAPTER XIV. 

('O ,\JI'.un'J'lYE J:VFIL'[E.\L'Y OF [TJ.: L ~, 

[ 11 the fIlJlO\\'ill,:! T'IIIh'~, \.\' [[ , .\.:\11[, :\X [ \' ;111,1 ,\.\\", 
,,,hid,, 1'01' ,'Q!H"cUiell(;{' of J'pfel"cl1r-c, .11'(' I'inl'l',j t'l.:;,,·l h,·r, w,' h;)\ l' 

\'Wk'll'Ol"c(i 10 e:l1c I, 1,lIl' Iii .. rll,,1 1 ·<I .~t III' l"HI"'l'il l ill,:':" l.!lIli l I" ' IIII,I~ 

flI 1I':11el' by IIIcnns or eo;)J, lignite, file! oil aml llarllrn1 g,t$. BeInl',· 
l)(',2'ill nin '{ II (li~I' lI ~ . .: ioJI of [hr..'I! tal,Il'~, it llln,\" I'L' ,,'I 'II 10 CXpl;l i ll, 

;I~ ',dell,' 1I~ pO$~illl(', ,~OIIiC of tll(' t C I 'lIl ~ 1I~('d ill ,.:L!!ill,:! 'lH all,ll.r~j~ 

of a flwl. 
A~ IIl'di nflr ijy gi "ell, ,In al1nly;:i~ of co.,l ,Ill,] li.;nik eonla in . .: 

l'ix ile1H ~, ril.. : l!loi.<ill l'l', \'ol,d il,' l'(,Ill],\l.-iih)" H,all"I·. ijw,\ ('111'111 ' 11 . 

11 .,11, ~IIJl'll1 ll' illlll l~r ili~11 IIH'l'llIn1 IIJlil~ jll'1' puulld . 
']' 11(' lI\oi~tt!l'(' in ~ \Jdl (lid i~ Ihe 11~lIa l ;dlllo.~plu'l"ie IIloislnr(' atH'1 

i..: r l'llIo\"l'd ill ()I" IIC'a]' till' IJOiling puint or wnler, :!l'! dl'!!I'l'e~ F 'lh 

'r(, l il ll,jt, If flle tl'IJlI H.!]"1i"!1I'I' he illen'iI'L' '"] WIl(,h I" ',r,wd Illis l)Qint, 
im'ip i\:lll IICeOIllJl()~itiou uf the "oal 01' ligllit L' ~"t.~ ill 11ml ol'l::I..j'111'; 

II 1 ,,-·~ which i ~ nut ehnrg0. ,d)Je to ordiu,lrY IlIlli.-IIIl"\' alnlli'. It ill
d ude .• CNtn in \'ol,lfil(, .':\ll,,,f;IUf'L"l' \I'hid, lII;'ly III" IlI'ly lIul (~ l\lt;lill 

Til ,jfrill" l'lIal 
. 0 

lwol li;!lIik. t'ill'(' 11I1I !;.t hi' l akpil Iluli tIll' It'JlI['(·I";I.lIII"I· ~h;ll1 Illit 4').;

N'L" I :!1 .; In t·!!) d{'.i!Tl'(·~ Fa!,1"('1111t'il, [n ~"Ilil' li,:!llil,' n ~"I'i'lI l ~ lll~~ 

of .-"ln1i1!' (·nl!ll'"~lilll" 1U1IIll'i' j~ 'ljl t t il " 1·, '111' ;1 101J \"( ' ·!·!o ,I \;'~ r"l'l" ~ 

Fnll1"4 'lIiwit 111111 ill \'\('l'l'lill llnl (::I .':" ~ ,1\ h'1I11'I "':l1111'L'~ t"' II ",i(h'rn!'\,r 
hpl",\" tJlll t of i,,,jlill,:! W;)\(ot", 

Jf we Inkc: (lIP ~;ltlll'l c which 1m" 111','11 d"l'l'il"l'd uf ib 11I00 .~tIl1'(' 
amI Iw,d it ill :J pinlinllill (' l"lIdl,1" ~(,t in.-i.]" "f ;111011,,'1' CI'IICihl(', 
to:u ,h il(' i ng' prol'idl;d willi II ,.]0,_\: liltiug: \,',1\"'1". I",' 1I"li ('(' III,d \,:lpon 
;1 11 ,1 ,_111""" lw.~.dll I" llri ,-(" ;\ flnUll' nltIK ';II" ,~ ,111.1 r,'~lrid ( '1 1 l',jlllhm;;
li"tI ~d .- i ll, .\rtl~r H r<'\I' willl/h '.-, t Ile hro ~ ·J"lII·itll, '~ I".ill!! n 'd-llnt, 
1IIl' >'(' I'lo"llllllll'tI:I ( ' ~'n-I' ;tlld liIL'!"I' 1"l' llIuill,; ,I ~"Iid i"I"Si d lle i ll I IIL' 
ill~j,]" t'("I!i,i l ,k" 'I'll" 10._ . .: ill w"ig:lit d oni I\'L' rll~ ,1 "'\I~I'litl ~ i._ (P1'll1" ,1 

"11I1,ltil l , 1·0Il,I'11~lil,lc liIaltl'r. " I t III"." ;111,[ "rl "a 4 1, x' ~ l'olti"ill g>l"t'~ 
th:1I ;In' !lui l't\ l llhnsjjLk·, ;:;1I("h n~ j':lI'\)OIlit- acid, clt:, : I)u t, ine
~I'!'din ' III' tla' (·"ntellt (II' ~\ldl !!a~I'.', it l (; ! ~ h" I'1l u;.!I"I ,,'(T ,IIIIOII;! 
d,, 'w i.-l..: 1,1 111I1,· ilier Ill\' l,!~.~ ,1- r"lll" ~ ('Iltill.:! I'll\" I"latil" ""IIII'li-li
,ole I II ;tlivl' ill !lI t ' rill'!. 



'1'.1". ,.'",./., 1 ·~,··1 ill '/' ...... , .• 

'1' 110' ""li,1 I,,· .• idlll· ill I Ill' d·II ,·;l,I,· I~ Olt' lix,·t! ,·:.,.l"'11 "r I!)(' 1'111'1, 
plll.~ lh,· 111111" 1";1 1 111<111,·)" (;I .~III. I I" th,· il\llI'I' ,·I'II,·j l,I,· It .. II"\\" "x

I'(I~",I I" Iii,' "II' nud II ... "nl'l,,," in 11", n ·~i,IIH· \'(' \'111'11,·') ;111";1.1", 

\1"" 11:1' " ' ml.1 11\0' :I~h l"l·II\ :I\II\Uj.:". 

'1'1 ,,· IOdnlil,' ""IIlI ' II~lj\" " 111:1110·1' :1Il t! Ih,· li\l'.\ ,·"rl'llll :I n ' Ih(' 
IH':li i',·,,·1 1l (" 1 1I .~ ,·"II.,lillI(·III· or 1111' rll,·1. /10 ;11"("(111111 1'1.'1 11 :-' h,k " 11 Qr 
tit, · ",,:1!,111l1·. a'" Ihi~ yi,·1,1< 1'111 Iltll,· 1,,;)1 \\111'11 1I(I I'Ih·'1. 

'1'111 ' ,,"I I,hl1l" ill ""ai nllol li.:'::lIii,· ,·\i~ I~ . 1'1',,:,,\1 ,1,1". ill 1111'1'" "011-
,llIioll .-.:I ~ I'Yl'il,· (·"ll'iI;(I(' "I' il""n) . ;1< .:..:"."1'<11111 (~lIll'h:lh' "I" lill\(') 
or nl l.('1' :llmlo;...'""" '1Il pl' ;III'~' nlld :1· Ilion' "I" I.· . .:.· ,,1 •. ·,·11 ... · " 1'.:..: :11\1,· 

t"I'II'p"lIl1d.,. 
'1'1,,· ,·\ I'I"I· ... i,, 1I "I: I il i ·I, til" rlmll IIl1il< \",1' 1'01"11,1" i" I I,,· 1I1l'III'HI 

or ."':'Iin~ II,, · 111':11 IIlIi l< ill a 1'''111.,101' 1'111'1. ill I ii,· ": I ~(' "I" .• "Iid :11,,1 
l iqllid rltl·I ~, 01' 1/' :t ' ·III ,i,· r""I . :,. 1tI gil·,·.·. I I 111" :111." III,· 'IWill1ll.\· 

HI' 1"':11 \"<'II, i l"'<\ I" 1'.li",· II,,· 1"'III"' railin ' "r I ,ll<' 1'1111.11\ "I' Ilal,'r 

.\I\(' , I,·g ... ·•·. ill(' . .:I:ldill!..:' l'"il11 I,,·jlll-' ;;~I.I d ,·.:!n·,'~ l,'nhn·lllu·i\. . ...;"IIIt· 

.lttIIH"·ili,·,, Iwd, '" I" 1:11>.· Ih,· .<I '. l' liill-' I,.,i ll l :\1 .->1 ,l " gl"l"'~ 1-': .111""11-

1 ... il. ,,111t" '· :\1 Ii'! d ' ·.:.:'n·,'~ 1,·;.III·' ·IIII,· il, \,ul [111'1',' i .• 1I1f I'I":\di, ·:\1 
,li!r,· ... ·II,"\' ill ti ll' 1"1· •• \111<, Itta< ltttt,·" "~ till' i'IH·,·ilit· 11" :1\ or \\" :li,' 1' 

:II :, 11 ['.nll'-!· I·:tIIl ... ·" 1'1""111 I lw r ... · (·~.ill.~ !,,,illl III II,,· l,uilil1;: 1",i ll l 
j. lidtt:III.,· II,,· ~HIIil'. If a I"IlI'! i.~ ~;t i,ll" 1", \"\· 1·!.t ll10 1\ .. ili .-" tI ,, ·I'-
111011 Hllil.· (n lol "" 'riilkd h. IL 1. II.) 1"'1" 1'''111111. 1\,' 1IJ\ ,I, ·r.I:I\I,1 Ihnt 
,·:tr·I, 1'" 111101 "I' llti ." 1"1,,·1. ·.l"ill'll I'fll l"' rir 10111'11(·01. \\"ill .<..:il'· (·II"II.:!h 
IU',,1 I .. nli~,· II .. · Il'lI11"·I·,'IIII'· "r 1·!.l11!I1 ]H," llll,. " r 11";11,',. 1",',1111 
:1!I.1 d(·.!.!T'·' ·~ 1" 10. 1 ,,, .. :!, ..... ,. L IIII''''II, .. il . r"UIll .-,~ ,1\-.:.: .. ,.,.< I" .-,., 
d \·;.! I·I·' ·,' F,t\m ·lI lwil. "I' i"n>111 Ii'! ,h';:n"'~ \0, t;;: ,It· .~n·'· .• h t\,n·nll,·il. 

T it.· it I. II .. IIH'rt· r" I"· •. ~il" " :1 1·"'II·I·tl i,·!)1 111\'11 ,.,.\ "I' '· "tI'I" I\" i ll .~ 
"n, ' fll,·1 lI"il" HIl "IIII'I", <lttd il I~ In ;!1'1ll' l'a l \I';,' ill 1·:H.~ l all,j :11111 1111' 
l ·llil,·.1 :-:' Inl, ·~ . lit ( "'\1l ill l' lI\:1I 1(111""111' . IIII' \"I"'lI " ,·;1I"ri.: · i .• It"",l, 
lIlid llti· 111\':111' III" 'jlwlIlity "I" Iwal 1"<" l lIi n ',j tn "OIi,, · li lt' "'1111"'1·,1-
1111'" "f "'H' li ilognlill ( -.-, .. ! .. !.! l'o\l I Hl~ "r \\",11,·1') 11111' d' ·;.!I"< ·(· ( "'Idi

gT~I,II' : I. 1' .. rmlll II 10, I "";": 1"1 " '. 'I'" , '« 111, '1'1 I \. I. II. 1" "al " I'il'~ 
Ittlll1llo1.1" 1,,' 11.:,:; .-, : I., "" 111"1'1 ,·al",.jl'.~ II) U. I . tt .. IlIlll li!,l..- II.\" I .. " . 

T il.' n. I. II. i.< 1" plil":i!l'lll j .. ·~ ;x 1'11111 -1'11111111. II I' \\"111":" . 

'I'll 1'1"n1'",.,ltl' "II:' 1'''111111 or 1\":d"I' r1'1I1I1 HlIll ,d 'll'! '],..~n ·'· ' Fn h
T'·l1l,,· i ! n·'I'lin .• :)j;.-,.; h,:d II1Ijl~. "I' :,: ::,.~llj 1':!I'>I·i , ·~: :\1111 Ilt i, i~ 

(''1l1i\,t/''lti 1<1 I Ill' II);iol"I;OIl d n .III;(;.' P"lllld~ "I" ,·,\l l ,,,tt. (I, I>' I'''\"~I'

P"WI'I' i.< \"llIil":ilI'1I1 (" ·!··.II.!I."~ It,·~( ttlti\" 1"'1' h""I·. 
T il,· In':11 lI lIil< ill \.lri"lI~ ~111 , .• I"m·'·~ ,' ilkl' '\1·\·"I·dill.~ {,' 1111' ,.]" '\11 -
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itltl l'oIIJPo~itiml. \\'hen the JlUTl'~t (ol'm oC cl1l'bon-cry.~tlllJ i7.cd 

<lillIl!Oil'l-is hurned to Cllrbonic ncid, thCl'C He generated '?O,O<ll 
n. t. II . pCI' ponnl,l; onlillnry soft coa l gires rrom 12,000 In H ,aDO; 

li.an ite (nntlmtl condition ) "f,oon to 7,MO; nllturiLl gas. f rom GOO 
In Ll10 jlf'T cuhic {Qot; fnel oi l from ]8.000 to 21,000 ]J{'l' pound. 

TI I() n. t. \1. per pound of the h('~t (uel oils nre nUout till' snme 
;];; fhe n. I. 11 . or 111(' ,lhllllOllll, nlthongh Ihr i'hclllirnl cOIllJlo~itio ll 

i" \,{l~tl.\· ,1ifrercnL 
1'11(' qlllllltit.'" of nil', in ('nhi\'! fect, requ ired fOJ' the prl"f"d ('Olll 

hll~timl of 11 pou nd 0C fuel, ,"nl"it·~ I' I'Olll n, in 11.(' C'n~I' of Ihy wood 
tn IH'! rOI' coke. Ol'dilJllI"Y .'oft ronl ]"'(jllirf's ll:l 11 11 .1 lignilt' 112·, 
CI'Udl' pCHnlCl1ll1 (ftH'! oil) requires 173 ;\11(1 nntu1"i11 g";l~ ?27, 
'J'h(';;e I1g11T(,S are .~llhjpc1 to Hll'jnti(lll:< (lepemliug on tIll' (·olllpo.oi
tit:n of the' fuek lH('thOfh or hum ing, de. 



Put l cost of 1!1'1I1J{)l'U li1lY 10011 jlOlIllds of I/'u /cr (l'i/h co,,/ . 

Price of coal per ton 
Cost of evaporating 1000 pounds of water= 2 X evaporation"~ -



T .\nLE X.\lII. 

FII1'7 (:{lsi of ('/'0lln" ,-liiIlD 10f)n /10 111117., of 1('0/1'1" lI"il7l 7i~ltlill " 

d 
Pri ce of lignite per ton 

Cost of evaporating 1000 poun s of water= -2 x- t' , evapora JOn. 
--_ .. _---- ------, 

cos,or li gn ileP~rtonor2 ,(lI)OPollnd s ' l ; I.(~) ' S IlO S I .:lO 1 S I . :lO i S I .. IO · S I .~() I: S I . OO-! S I 71) i $1 RO i $1 .\)0 ! S2 .00 
·-.--1-----'-- 1--1--;--:- - '---- ,--

~ .!. ;!. \ 1' Cents . . Crnt s. C~nl s. Ce nts. 1 C,' nl s. ' Cr nt s. ' C,'nts. I \.~ nt s. I Cents. I Cl'nl s. Cenls. 
~~ :LO ~ .~,,;:: l~i.~~ 1 ~ . ~:~ 2~ . OO 2 1,. ~Z ~; L:S:~ I ~ .-).()~) ~!; . ~~ ~x.:~:~ I :;~.~o :;! .ti7 ~;:L:~~ 
,,:, :l.'. i:~ . I .\ . ?~ L • . !! 1, . 11 I ~ . : :! _~ . ,!n _1.~~ :;_ , 1;1> ;-I ,,)~ ::;: •. , 1 ::;l !~ ::;!j ," 
::: ... " '1 .0 '-'£";; 'I' 1_ " , 1.' 1.1.'" i:) . (~) W ._.' 1/."1.' IX , .• _1.' .1.'0 21 , _., _2 .. '1.' _.l./ .' :; ' ; '. !~,~ 

::; - .1. ,-. ::::="..: 11 . 11 I :!.:!:! ):1. :\:: 1·1. ,11 );;.:".;) Hi . li 7 17 .7X Ill. X!) :!fl.nO :!I . II ___ _ 
'";::";: ,-. ,() f.~:::.:: I 111.111) 11 ,00 I I:! .O() 1:), 00 1-1 ()() l:i .O() W . OO 11 .00 1); . ()() 1!I .nO :!1l . OO 

I X. IX 
If) .Il jj 
I : • . :\11 
l ·l .:.!R 
1:\ :1:1 
I:! . ,.0 

~]~ ;) , ;):= - =. :: \ '\ H . {)~I JO .OO lO ,Hl I1. K.! 1 2.7:~ J:LI)·' 1·1':,') F) .-L-) IG.:n 17 .17 
~ (; .0 '";:'=~"( X:l:J \1. 17 10 ,01.' JlJ. X:l 11.117 U .GO 1:\.:):\ 1,1-.111 1:i.On I : • . X:' 

~1:~ Ii,:. - -'i 7 .1;\) X.·Il; n . :.!:; 11.' .00 10 ." 11. :".... I :! .: I I U .0 7 I :I.X·I 1·/.1)] 
c:s... 7 .0 ~~-- 7.0·, I.X:> 8 .:17 ~):!x 10 .00 10 .71 11 . / l ; ~ l~ . I ' l 12 .o ~) 1 ::'~)7 

? 7 ,;' ~=,...., I' n.n, 7 . :t~ X .flO R .U' H .:lJ. I O,nO IO . (il 11 .:3·1 1:2 .00 I :.! j)7 
'-' iI . U t.. ~ Ii :!:. [ Ii .X7 7 . ,.0 iI . l:.l ! ll. '"~ In . 31 ](1 .00 10 . (i:! I I. :!.-. I 1. 1;7 

'"" ' .. ~ 
:::: 



FI!(,i (:I)st ilf C/'u/'or,ifill[! 1(11)0 llulInd::; uf wulcr lrilh fll(,! oil. 

Assuming that 3.75 barrels of oil (=1200 pounds) are equivalent to one ton (2000 pounds) of coal w~ have: 

. Price of oil per 3.75 bbls. 
Cost of evaporatmg 1000 pounds of water= ------- -- . . ;-. ---

2 X evaporatIOn. The price per bbl. starts at 80 cents and in-
creases by 5 cents up to $1.30. 

------ -----_ .. _ .. - _ . _ .. _- -.-------~-----.,.-- ---;----,-----;------,---------_ .... - ._----------

Costoroill",,·:3.7;:, "arrels . $3.0 I' $:3.0:; ; $:1. 10 ! S:3.);:; I $::5 .201 8:32.:; I 83.30 I $:33;,! 83 . tO $:\. ·1;; $;\.,.0 

(Equal olle '"11 of eonl.) ____ ----I---:- --!- --!---ll.---II---il---.---_____ _ 
.=~ ! CO,II!'. I C'CIl~S" ' (:o,nl.;' . II cc._n~" . Ce!,ls. Cc.n~i; . C,,!,t;,- . Cl'!,~s" . C,:!,!s. I Cr2'~~; I Ce,!.ls; 

111 .0 
10 .;, 
11 .11 
I I .;-) 
12.0 
1:.! .~) 
n.o ):\ . c, 
11 .0 
1-1.:. 
1: •. 0 
1:-, .5 
16 .0 

~ \ ).) . 01) ).) .. 2:1 )..> .•• 0 I.,., .) Ih . IX) 1 Ih . _"; Ih .• )O ilL' .) ),.011 I, . _v ), . .• 1) 
"" 14 :!I\ 14 .;;:! H. 7Ii ) ;; .00 I f> .2·1 );).48 i J;"i.72 I;;. % JI\. 20 It; .,\-1 II; .Ii~ 
:::=- 1:3 . 1.·1 1 :~.X7' 14 . 10 1·\. :\:\ I -I .;)(j I 11 .7(1 'I l:i.fi:l 1.-' .2,) ];:;. ,li\ I 1;;.7 1 1".\1·1 
~~.: I ;~~) I I :l~(j 1 :1.;1 ~ 1:1 72 I :l.\)(\ 14~Q . 141'! I:~.f>~ I l(j~ I', .!~j I'.!I) 
-- ~ L .• 0 L . II I2 .. L 1.1. 1.1 I 1.3 .. \·1 . ).\ . .•. ) 1.1.,,, ).>.9, 1·1 I i;: 1.1 ...... , 1·1."0 
;0::::;/ 12 :1)0 12 .:!0 12. '10 1260 I:! .XO I !:l'00 '1 I :\ . :W 1:1. '11.1 1:3. 1;0 i n.xo 11.00 .: :t." \ II . ;'.[ II .7:\ II . n 12 . 11 12. :m : 12 .4 \1 I:! . (j~ 12 .1\7 1::5 . 0f> '1 I:'\' 2" ]:1 . .. 1 I 
':"~(' 11 . 11 1I.2!) 11.'18 lI.f;(j 11.1;11 12 .02 12.:W 12 .38 12.:,1> 12 .7·1 1:! .!12 
~.~" 111 . 71 1II.xn 11.07 11 .2.:; 11..t :{ 1 11.61 11. 7\1 1I.!!7 12 .F. 12.:n n . .-" 
=.: 11):\.1 10 .. -,2 10.70 10 .118 11 .01) '1 11.24. 11.42 11 .1.\0111.71\ 11.% 1 12 . 11 
,,~ 10:0010.11\ w .:n 10. 50 1O .1i7 10 .84 11.0111.1811.:\;, 11. 52 II . /;!I :S ? H . f>8 !l .!-:1 10 Oil 10. 16 lU . :-12 '1 10 A!I 11) . (it 10. 1\0 1Il.!)6 11 .12 II .2H 

0; 9 .:37 U. 5::5 9.G7 9.8510.00 10.1510.::50 JO .45 10.1.\0 10.7" JO . ()O 

-------------------



Fucl C()s t of c'('Ill'orrtiill.rl 1000 j)()lIl1d., of /Cllf!'1' willi //1I{",.,, 7 !ll/". 

Assumption: 30,000 cubic feet of 800 B. t. u . gas=2000 pounds coal of 12,000 B. t . u . 
'--, 

, I I : I .' I . 
Cos t of natural !los per 1,000 I Cents. C?n~'. Cen_ts. I C<;.nt;,. I C<;nts . I (:~nt;~. C7~ts . I Ssnt,:" C~nt" . C~~ l,:'" C(:I~tS. 

cu bIC feel. 10 12.;) I,,! I I.:> 20 22.::> 2" 2/ .• ) .~o .3_ .. , I .~.) 

... ~ GOO 0,6 "; \ ' 20 .00 ~;). ~(J ; :m.(IQ; ~G.091~'1 -1;;.00 GQ.oo :\ :;;; .011 : ~rl.Q! ' ~,).III! '~ 
,3;:g !i50 0":'" I Il. IS 22./d 127 .21 3 1. 82 ,l(j .• ~Il · ,1Il .flO 1:..'14 4fl . !)H . :>-1 . ,)2 .,!l. Ob . l>.l.bll 
~~: . GOO :..::::::..:..: i I G.(jI) 2083 25.00 29. 17 I :i:L:14! 37 .;) 1 4 1. tiX <1;) .8;) 5(). 02 !"d . H) i ;)X.:3 li 

" '" 650 ~ 0;8.3 I 15 .38 19. 2:~ 23.08 2IU):l 40.78 ; 44 . ll:l 48.48 52 .:n · 51i.l XliII. 0:3 , G:3. xx c-;:j:g5, i OO :-j, =O " ~ 14 .2U 17 .81l 2 1.4;~ 2:>.00 28.57 32. 1·1 35.71 :l!).2~ 42.X.; 16.42 1 4!1 .!1 \I 
", ... " 7:'11 C ·- ~" I 1:3 .:33 Hi .G7 . 20.00 I 2:~.:l:1 :!ll.1l7 30.011 :l:~ . :l:l :Hi . lii <10 .1111 ·1:l.:n , ·IG.G7 
~~ .• ;;;C 800 'Et:f.'e , 12 .;'0 1!i .62 IS.75 2 1. S7 :lG .OO :38.12 '11 .2.! .)·1. :l6 ·17. ')X " II . lil) ' :",:3.7:.1 
;;; _ 850 ~ E'= I II .711 11 .7l) J7.G;' 20 . ;;9 23.53 26. ·17 :.1!I.-11 32.:l;', :15 .2\1 :18.2:1 41.17 o:6S 900 0~E 11 .1113.00 16 .67 19.1·1 ~2.2 1 24.98 "27.7:> 30.[)1 :33.2H ;W,UG ;3~L8~ 

. .. --_.. . - -- -----

.-:-0 

'-::: 



1·:.\f, lnu:lljoll M ' I \;)lill' ~ XXI I, :\:\111. \,\1.\ ' . nlld S\\·. 

T lli' ),1101,·" I"(·lniill .~ 10 I·".d . l igllij,· ,Illli 1'11,·1 "i l HI'(' 1,;)-,·,1 011 t llc 
n~.;'lIllIl']j" !I 111:1\ ilw (·,,4 or ('\"np"l"'l] ill~ 1,11011 1'[)III)1 I ~ "r 1\",lkl" 

f1'C1I 1 'llI,1 ,II '!I'! ,h'.!! I"1 " '~ F,d ~)'~'II I U' il i~ "ll llal to II .. · Pl"j!",· ... r t ill' 

f ll (· 1. I)("r 1"11 '01' 1"'1' l'ill"I"_ '1. ,Iil·j ll ,·,j 1,.1' IlI"i"" I1H! (·I";lp"r,dioll. ,rind 
I'! I~ I,. I,, · k'10\1 II, 11 ,,·n·r,.rl·, i.- Ih,· PI";I " or (il t' fud illld III!' 1111 111 ],"1" 

of 1">llIloI~ "I" lI"al , ')" 11,,11 0))(" I'''IIIHI "I" (I ... rlll·1 II·ill"I";) !'lIril lo-. 1 11 

1111' (.;)..;j' of (·oal, 'l'nl ,]:' XX II, \\"I' I,,,u' ll~-lltlll ',] t ll,1I 1111' [ll"i"I' o f 

11 11" ('"n! \;ll"il · .~ rl" ll lli )!;:1.on II) * . ...:.1111 IWI" 1<>11 of ·!.tiltl) pnllu.! . .: allli 
11,,11 ti " , !"I"nporillil"l' POII"IT. IlI'I' I~'IIII (! of (·,Inl. \"ill'i , '~ I"nl1l1 ;, I,) I I 

1"'III!!I.< "I" \\",1 1"1". II 1\'II, 11tl I'l~ ;I ~i ll glll;)d ... illdl"it-i('lll ("'>nl 111n] 

\\"0111.1 (,I"''I ,o l";)l!.! ns IHI II' :I" , i 1'01ll)( 1 ~ "r I\",d(·:r 1,,'1' 1'01 11 1,1 :lIHl i\ 
\\"'1111,1 I,,! a ('o:d of ":" I" ,IQI'oIi l1;ll"l" ' pwlilr . Iml"lIl '.l 1;11011.:1' \'n y ('.\' 

,"'piioll,l1 ('ond ili"ll~, Ih,lI 11"0111,1 gin' ;) lIigllt'l" 11":11''' rat ioll IIHl U 
I!. pOllnds, 

H Ir." {"(HI I ('MI;; $3,00 n tl)ll, till": rU t.'1 ('Mt of c\"'ll'or:11i ll~ 1,000 
pon!ld ,~ Il]" \\"nl l']", lI" il h lin CI"Il!"))";11 il t, ))"11",. ]" f)f :;, \\"oli id hc 30 

('cnt-; i] would I". '~ ,) trllj,: I\"ilh illl crilppl'l1ril'c 11011''' 1" "I' (i: uBiI 

:!!. · I~ ( ·1 '11i.~ \\" idl llil f!l" tlpomte llO I\"CI' I)f 7, U Ihl' COlli ~I It JIII,l ('0._1 

Jj\1.o0 a Inn I h('~(' li,!!I!I'('': IW" nuI(' ·1,; n'Il I~, ;:" .-,0 tellis, :1 1111 ;l·?1i

('('n i~ . I"~'~ p('(:!in'ly. 1 f tJl(, ('onl .~I1"uld (""~I .~ ,1.f1l1 H 1011, t hl'f'c figu res 

11"0 11 1,1 l ie :jll ('('n t,: .. 11.4'" I'{'ld~ , 1111.1 ::.i.71 ("\" ut~, l't'~]lrdi\'(' ly . 

'I' hl' hig-hC' I' Ihe' t'l"ill'onlin, ]'''1\"' '1'. till' 11 101',' ("10 nn" a ll'onl i" 
pi"!y fO l' (I ll' ('0<11. '1',) ~\"fI] 'Ol'nlc 1.000 pO\ln,l~ f\f Ir;tIN will i fl ('(,ul 

('o.;; li llg: fi::1,OI) n 10:1. 'l!Id :11l ('\' ''pol':llion of r.. co~t" n ,~ IIItIf,1i :1~ 111(' 
~ ""1(' ~f'l"ri(·(' \\" i l11 (·"n l !II 8·I. r.o :1 (Oil illltl a ll (,I',II)i)r il lillll II r 7"i, 
nl" :I~ 11 11' ~ :I) II(' ':('l"l"i«' \\"i l h (,oill III ~ (LO() 1\ (Oil ,ll1d :m cl" il po rnlbn 

of In. ' 1'111'1"(' i;. i1 ,.,· ,,1 1'1''' II''lIly ill 11.~ il\!! II IP I,('~t (·onl 11 11,\ ill 1mI'll

i n.!! Illi~ ('on ) 1lI111f'l' ('olldi lions thnt will ~(;urc il l(' hir,rlll' ,:1 ('\'''1101'11-

jjoll . I I' IIw I>('~ t (''':II''allllo/ I", ."'('("1(1"1'11 , 11lt'1l H. I, rol\('l· :llll'nl iolllo 

till' (·0 1l~0r1',llion :tIllT \1."'1' "r II " , 11(" '[ tllI i l.~ i ll Ill\" illf" dnr I'o,d will 
ofl('1t ('1\\l 1I1(' I'hIlIIlIlC',' iln' IlifT(' I"Pllc·t' in CJ Il,dil.\·, ' I 'h i .~ )loi nt" i~ fir 
l'~IW( ' i'll .impUI" t.lll(·" i ll 1II:lI Iy jlIHI't'.~ ill ']'('XH~ 11"11 \ '1', · t lll'l"~ I,~ II )l<l~ 

~il,il il l" or ':' IIIII'di l il>11 1'('11\'1'\' 11 "'<11 ;Jlul li,!!llil " , ]'1'1"11"("'1\ ""ill 1111.1 
fut' l .. i!, im,? /)(:/11 ','(' 11 li!! lI jle: (111,1 fll( ,1 oil. 

'In I'Pgilrt! 10 l i,!!l1 ill' , 'J':lhIQ \::\ )1] , I\"P l.n yc :l .~~lll'('ll ih ,lI \h(' 

pri,'" II ill 1' ;11"1' fr"tll $1.00 h i *'-',1111 it j')I1 :111,1 Iha t 1111' 1','npol"illin' 

1'''\\"'' '' Ir il1 I;H.I" from :1 j,) g !"'lI I1ils P('I" ]10111 )11 or Ji.!:' lIitl', Fn ll'~.~ 



,}" " 
~ " '" 

(lry lign i( \' ,~llOldd 10(. 1I~l'd, il i~ 11,,1 lil.:l'1.\' ih :l t w(, Irill 11:11'1' lu 
,·,m"i,jer It,~ Il i).;1 1 an l'r:I!Jo!'nrif/) ,,,,11'1' 1' 'l.~ ~ , 

'\r illl l i,~lIih' at '!iI,WI <I 11: 11 :llId >Ill l'I'Hl'lll'a lil" (,nIH'!' ,,1':: 1'''lIll< t" 
the rue1 (,,,~t nr l'I'(IPU I',i!i Hg "1,(JUIl I'0llwl~ of II-ilkr will (,(' 1G.li7 

I·,'tll~ .: I\"it II li).!n iit: ,t! !j;] .. 11' il 1011 Il l\' {' ... ~t lI"il l Il l' '!.1 ('('Ill~ ilild wiih 
li;':lIiilo ;Ii, :t: ·!.on :1 1011, 111,' ("f)"~1 will )" , ;;;:.:1;; (·"Il l" . 

I f. II0ln'I '("I", I\"t' lake l ig-n ii{' Itt $.1,IH);t 1,)]1 , ' lllll;t tl 1'\"'I'"nll i,ul 

·,r .), II". 11 11'1 {'o.ot or erl1jlor:llillg 1,lJon P"III Il I.~ or lI"ut"t" wi ll l ie 
10 1'l'lJt ~ : with lign itl.' Ht * 1,.:;0 n \11 11 , 111\' ('0.,,1 Idlll1\' 1 ;' ('I ' lIl.~: ;]1111 

ilt ~'?no :( hlll, '!O {'t'II I~, 

1.(-'1 Il ~ li'11\, ('(l1ll1Mn' caul 1I ll(] lig-nile 1\ lHtl(! 11 1l1H' II! 1],'ln !!. 

\\'" \I·ill il:; ~ UlII{' tllill ('alii ('. I .·I ~ * -1.1111:1 Ifill ilIld tlwt it willl'rll l'''r,i!C' 
ri ,.j jI(),IlJld:: or wllli 'r 1ll.' !" [lClllJIII. r ll!]p]' 1Ill'~(' l' II" l it iutl~ , \!I\' I'lld 
l'O~t or .'nljlorali ll).! 1,( 1)0 POllll,h "r I\"dl'!" Iril l II( ~ :\0 .-'/1 (· l'nl s. 

'l' )li~ f tll'l I·()~ t i~ \"( ~ ry !lea l'l,l' l'(jui\'al,'ld to li.o.pli lC' :11 * "!,IJO a lUll 
II·HIt HI I l'I'apOl"U/!Oll or;: pOl!lHI~"r 11":11\ '1' )I{.'!' jlouud .. \I1 I',·n!"ll 't1-
l iull ur ,i jI"lI l1 d,.. of wa lel' P"~ !' 1)()1l ud lIe ligll i tc llil;' 111'('11 ('(';tell,',l 
i ll :11'111:1 1 pl"Hdin' ,llld lI udl'r I hi~ (;h lHlitiI) JI . i r the li;.!lI ik 1',,"~I !! 

*"!,410 ;1 lOll, t he fu!'1 cn~t of crnpo!";ll iui! I,nnn !'oullIl;. of Ira!t>r Irill 

lip. 'W N' ni!-l. 

)11 01111'1" \\'n!'!r~, i( !);[./II} 

Iln,< :l f!h'l (·o~t. 1)('1' 1,(j f1U 
rt'uh, I ht:' ~ nll H' ~t'rri (-(~ t'ill l 

at ,'j:'?JlI) n tall. 

l'n:tl.I..'r' tp"l"tlilig 

..... :lll"lIS II I' ICIIl')' ., 
hI.) pl't"rol'llll"ll fo r 

li.:; )ll\IlIld-.; 1,1' Irnll' \', 
,~ r ;ljl nr;d ('I1. "f ;:().7'l' 

·!O ( 'I'nl~ lrill! li;!lIih' 

It 1\"1)111<1 ;11' 1'1.'Sll· I" hi' 11I),~ ·' il ll(' lu ;:' '("111'(' (rllll1 lii!lIit(, ,HI (' I"IIP"I';I· 

li" n <I f :, .. ", . If Ihi~ (': 111 I " 11(1)(' , il 1I"II1IId 11I1H' 1111 :1,] 1":111( ;1 ;':'1' 01' I '~ 

" ( 'l\ I.~ 1)(')' I Jf(\(f l'U1!JU~.~or wH \(or (\1'1'1" $Lon I'n:ll with ,111 l'I' ;tjM) I':Ilinll 

lI [ I'Ll . 

I II n ';:":!!"!1 in rud oi l, In' hnr(' n~~1(tll('11 l'ril'I' ~ P"!' l" Il'I"I,1 "f It 

;:'11110 11"'- ( = ;]'!() ]l()ullrl;: ) 1" ;IITil li! rnlill so "I' ltl ." f,) J!:1.:;0. Hnd ;11l 

('I'Hporlltilill rl'()l!l 1n io Il; plllllllk '1'1" , Inhl., i~ 1"1l11.,irlll·I(, ,1 '" ' tlK' 
1 1:1~i~ "I' ::'7 ·11,a l· I 'I'I~ nr "il I'l'i ll;! 1'l[lIi rn l" lIl In " rw 11\11 "r (.,,;!1. Hl'

~1111~ or ( '.\It- !l~i\"(' ill\"('''li!!''lli ''Jls 1)111"1' ~lltl\\"JI tlmt lilt' 1I11l/)lIlll o r 
nill 'fllli l", t!,' l\ ! to ())1(' trIll or ('0111 \,:Il'i('~ rrnm ;;~ III 1 h;l rl'l'l.~, ~I\ that. 
W( ' kll',· 1,d,('11 :L~:; l,,;n,'f~ <l~ ~lll :l\"(' l"l ~\' ('(]llinlll' ul. 

11" \1"" I:l~(' fll('1 "il 111 ~ fI ('I' ll I" ,I 1,a1T(,1. nll'llr (!tn l ::.~;, l,:IlT");; 

;11'" ("(l lil"nl('I1! in n lOll "I' r'II,,1 'III'] (h at tIll' ""'IIIO !":!!i,," i ~ '10. 1\"(' 

han' I:; I·('tll." ; l~ liw rlll,1 I '·,~I 01' (""I",r;,filJ;.! 1.(U lil I1l> 1I111) .... "I' 1\':11,,1". 
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'l" ili~ "II~l i. lh,· .-alll" ,I,. Ih,· "IFf "r '''',It,u rHl inJ; I .\U III 1"'IIIHI~ fi r 
wall-I" lI"i1h *:;.00 "!lat !lill illg :111 1"'II'''r'lli,," ,,( 1lI '1ll,1 i .~ 1111' ~alll< \ 

,IS 11 11 ' ""~I o[ I"1'1I1I11"'llill;": 1,!lOO P"III!!!.' i~r Intli'I' lI" ilh 1i)!lIill' ,11 
~ I "!II nlld ,11! "I"'Ij '''I";1lioll 01" 1. 
T h('~, · I·"~I.'< dn 1101 il"·l ud,, lin ('M! "r 1 1; l!1 dl ill .~ til(' ('11,11 "l" li.:!llih· 

i lll ,) Ill,· 1' 1, 1111 . Ih" 1'11"1 "r til·in.:! r.r (ilai or I'l'!llond or :1~11l"'" ,11101 
l"> · rll~I'. Slidt IlInl11' J"~ inYilll-e i(l,'" I IO(>l I ,lili'lll~ /il'll I" " .1 '1 ntll 111'1'(' 
(Ij~r'\l~" H~ !'ndl l";I~I' h,IS In he j llllg,"! "II jl~ nl\"l1 n ll· r it~ . 

. \ 1 !,<linl. or 1")II~id('t" I),k' f'nn~l1ll1pli()11 lI"iihiu thc Shltt- . I"lwl "il 
I~ IIll,r .• "lljl1)..:" 'II ~ I :!o ,I /}"I"1\'I. Ir I\"{' all,)I" Bwl :I.',:; h;(I"I"( ·I~ al'c 

" 'llIinll!'nl In:1 1"11 of cea l, I h ,~ li)sl o r cral'Ornling 1 ,0110 lllll11l,b 
flf \l"a l\'1" willi tili,,: oi l (c,·,,!ml"'lii'm . 10) j " 1"7 ("' 11 1-;: \I"inl "\" Ij'"I'a
l i .. n .10.:;, it i .~ .lG.·W ;";1Ji;;; witli t!I',IPO I'<ll jllll IT, i l i.~ 1.1 . Ii) "clll~: 

i ' iill " ·''1)(11".'"I lioll H, it. is U.1 8 eCllts. 

If!' hr i llJ! 1111 ' 1I1<1I1I'r ill (o a m:;J'<" 1 '1I1111' lI i " ~1I r!ll"l )! In ~llo'r I llI! 
r(> /'lli,'" mill, ';; uillni!!:;!,J,· fl'/1I 11 *11)1) e\ t"'ll! l, 'd "11 (·<Ial . jiglli(, ' an d 
ru,' 1 ni l. \Y,· lI"ill ,!IIO\\' (11:11 l ll~' (,(I,d ( .ll.~;'~ *·-,./)u ,I Ill u n! H] h;1~ atl 
C\';]!'IJl',ll iutl "I" :: (hnl tile li g-nili' . ' o~t . .; *'!.no ,I hil i II l1d h :!~ :111 
H:ll'oralioli of I: "II,] llml l h{! (li l 1·'I.~ I S * l .'!O it l'i1I"1"I!1 alld II;]~ :Itl 

o!l"ilp"I'atillll "f I'!. 1' 11 ,1 1"1" 11l\'~{' '1"'~ l llllpt i "I1 .• , ho'r 1II;111y pn\lnd~ of 
HIII"I" {·,1I1 1,,· ~'rnpo l" ' l l ('l! fO l' *HIO. 110 ;]('(,fmli! IlI· jug ta k"ll ,)1" il lc 
r.i,~I~ ,>1kn,lali i "II tlw lliludl in;..: nf Ihe fllt·1 or t he I"dll~e rl"O lII tlH' 
coal :ll1d ligll it ,!: 

Sltllll\"~IIIH!.'" ,"n .:::) h;ll"lt'l~ "I' ni l. ·.I"hid:. 'r il lt :1. flll" l llr "r I'!, lI" il l 
~ \";tP!l r:II " ;)J!).~IS~· l"III ! ! , I~ Id' 11":11 ..... 

*H III lI"ill loll .1" '!(I tO I I.~ Ilr (·,,:d . whit·h, 'l"i lll II r:Il'(lIl" or ~' , will 
€1":l1'''1":lIt' '?~" I ")I)(! !'HI!II,I~ (If 11',\(,-1". 

)1;10(1 wd l lillY :11l IOll~ /01" liglli,,' ,dli t" ll . willi a fnd'ol' "r I, ,,.ill 
Cl"ill'" I'nl" 11I1I.0orl l~lIlJ)d~ nr \rnlt·r. 

'( 1" II '" ,·xl.· I .. 1 l lt i!: '·'IIII]'; l l i .",OIl II' i 111"1 III I,· nnll1l"nl'::'I>; (~l'" '!" II!lC 
X.\\·) Ht 10 "" Il l~, 1'1'1" 1.0 1I1! 1·.II, il· r .. d , :\1101 ;I fad"I' Ilf ~' If( 1 WI' 
lil~d tl':ll ·-:; 1/)11 'li11 ),IIY 1.0(1(1,11011 ('III,il' r"I'I. II"llidl lI"ili 1'1"1) "'1",111' 
~· II!f.lUIO 1"'lItIll.~ ,,;, walt-I". 

\1,lilll",iI .:!:I .• i~ 11.1" r,lI ' 11ll' 1·11I·:tl'r.~t :l1I!1 1"'4 rll('l, Im t il i~ Il"t 
ni l llill 1·,·",,11 " r l[;r g::·, ',dl''' p:lI'l' of 111(' :-< t.II,· . 1':1"\'11 i f it 11""1'\' . \\"~ 

illin],: (lI,d il.~ 11-,· ;:) " '111,1 lit' \"f:~Il"ir'I (',1 to 11HllhAi(' I'UI· I~I~'·~ . in 
(11",1"1' IlInl !11l.' "lIPP'.\· mig-lit hi' (·nlt~(·I·\"t·,1. 

:\'1'.\1 it) ,·,,111\' If! 1If111ll":J1 g-:l~ ;1" ;1 ru, '1. ( 'Oltl"~ r!1l"1 oil. Thj .~ i .~ 
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lI"illllll )', 'a<-ll U)' JI('arly all pal'/" Ill' lli(> Sbill', Im!- Il"i' ;11'\ ' lIlIa blt
III .~'. 'I' 11<11\ IIH~ supply i~ lH kt~'jI JlM't' \\"ilh til<' di'1I1:Ulil. IJ'I)'iu.~ 

fh(> 1;I~j 1"1-11" .'"":11'."', "'1' Ini\"(' H'I'II tIll' pri(-l' ,1"lIb!I' it"',,!f ;II";IT, ;11101 

fi ll' 11'11I11')Il~1" /lOll" i " ;:I:':ldily 1I]JII"flrtl. I r 'I"! ' ha,'" lint HIt-'·iloI.\" n',klll'd 

1I IP pnillt WII,')'I' Ol!' HdnUJtlgl;~ or Ihio hiI'I an' oI('bahllol\,. "II ill.:.! 

t" III" ilh'n':I~I' "I' l'l"in'. "t' "1"1' ""rI,lill ly 111>1 fOIl' fl''' l11 il. \\"ilh lIil 
III ~l :!O 11 l>and alld :111 1":II''''':o1in' f:wi"l" "r 1'!, il i~ 1"111' '''1'1'1' 1,) 

1l! .. " li.~lIili <II :t'!.t)!"I:I tnn 'liid a r,II'I'> I' (lr !. 'I'lli " ,]j"l'al'i l .1" illl·l"l'fl."l'~ 
lI"ill! !III' illl"l'(':I ~1' ill ]ll'i('(' <If 111, · nil. nll!l till' dpf'I'I':H' ill 11I"i,'(' or 
I"h(~ li)!lIitl" Fll l'ihcl'llllll·'·. till! Hdnllll·" '~ Ihal hn\".:! I'PI'II '1111<\1.' il l lhl' 

iJ lIl'Jlil',~ "r li;!'!lil.! 111,.1.-1" ~j'C,llIl 1",i l"I"" will 1>l"uIHII,I,I- 1"I'~lIlt ill 

gn'akl" l'1·1,Il 'Hlli l ."' in ilii~ di"l'(-li"H ; ;lHI this 1ll1l\"l'lI!1"ul i~ 1':1 1" 111"1"(' 

prIJII"IlI1(-(,d 11':1 11 tll (' 11101"1' 11 11'] 11 11)\I"OIr1l;: HllI1iliuWl1 ~1l1 ' l'lil'"' of fll('\ 

oil 'H'Il"':I '!" prin',., Jll li.~!lil(' , Wht"tJll'l" IlIlml,,'1 "" ~lIi·h IIl"l'''II\ ' ('rtl~d 

il ll ll .:':iI~ . tllt'l ojl r,"",~ it;:; 1110·,,"'1 :"I 'I ·j"",, ri\'II. (,\!l,. id" "r 1'"HI~\lIIIJl{iun 
f"I' n\ill·(.Hlll'"J']III~l'~' 

\rilll H,,,»,'d 1'0 lI:dllraJ gas ~l)lIlC a,"'~llIllJl{iom Il:lIc to \'" 111,101", 

JI' ,1",' nllo\1" 1I"I ! il 1"<'(Jllil"f's <~OJ)()O (·II J.ii: t','i-t "r ,:.!iI~ 10 ('qual 011(' 

tOJl of ~!)rt I'on), ill 11('lIti l1 .(!" POII"H, 'n' hal"P to ,j,.Stllllt' lltilt {bi" 

~Hf; (':ltTlt-'" n ':I- rl:till 1\(\1111'('1" nr It t. II. 1'('1' ('I,hk foot. :111,1 Ih'll 

it i~ 11111"111',1 Ht ,1 :'l'ri'JIIl trlllpc-r:lt11 !"(' :11111 HilliN" l ,t'dHill Jln'~~I1I"1', 

't if-' illljll',ldi(';ll tn (·oll~trllct Il 1:lhle !1m! wi l l tid;.' al l or I hi',,",,' 

(hil! .~~ iJd" ' ~lI1~id('!': I\i"II,,.O ill:1 lll"ilnl W(' ,",Jl:tllll:II"I' 10 oIT,'1' I,: 1111"11'(;' 

of :I .!!:i'lll 'r,jl fJ'lll1 II spl.'l"ific sbtf'lllcllr. ,rl, \rill ;dln\\" (h,d :IO .MlfI 

(,111,; \, rl~,t i,r ;':il~ or ,<:;00 n, !. 11. )'t'l" 1'I11.i<: fnni aI'" t'qllinil"111 tn 
tn 01!1' (011 {If ,:on ('nnl P1UT\"illg" l,!,non Tl. t . 11. pt'1" p01l1I,1 nlld 
tha t tlte g:l ~ j" hlll"l1\"11 :1 1 'In dl>gl'('I'~ F ahl'l'llli('i{ all,] 111101('1" I 
nllW'(,~ Ill'r ~"'lI l"r. findl']' tlll'~i' ("') lIdilil'lj~ Tallll! "\0, S" .I ~i\· (' .~ 

Ih(; ('o.~t of 1'\'npol'nlillg LOO/) 1)olI lI<i~ of II"n/i't, ir llw ,!!<lii '-,Iries ill 
l'l"i("(' fl'olll 10 10 ~j:; l·t'ut" I fI'I' 1II,1\1,,:111d {'lil,ie ['('rt. 
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FlII ': I!;!I'!' 1:'\'1'1-:-'; (1\ ( '0 .\1.. 1.1,;\1'1'1: ,\\111 1'E'I 'BOI.EI " 1 
'j 'IIOIHTT:-;. 

1:.\ II.W!. \ II ( o~nll :-;:-;I\)\" 01' TI ':X,,\!<. 

( "" 'II JIlUllit .,- T" r itl' :Xu, .1· ' :, ,·\I' I.I.,"iu;! " " l ""al ami U;::-nil'!'--( ';lrI",ul ... 
E II'('(:tiY!! M arth I n. IS!)!). willi "!lit" n dnl('lIt~ in "I1""d 0,'1,,10.-]" :11. J!l\:!. 

J1 njc~, ill (;(:111,: P"" lOll or "!.OO1I IM'" Il (I.~ . FO r 11,(' Im ll~purl"liH tl 

by I'ailroad .~ 1w1'ln'('Jl poilll~ i lt '1"""'1;;, of ~hiplll\'n' " of .~orr "(lld, 
sb:k (·oa l, "lIlilhill~ ('0111, illlfhl'il"jl<' ,·onl. ,"okf', lig" lI i/(' a l ~,l lignite 
il l'i ljllt'lk,:, in (·;lrln;ld .~ . 

. \ 'crtinlt I. 1'ahlc ,,/ I,'nll'.~-· R:tphlllfl1if!lI. 

( '011111 111.'1 1'1'1101(,,\ No, 1 (',,"(nin ",ill'S fo appl) OJ I !'itiPIUCllt,: 

"trnn,.p"r/(o,] 0\"('1" 11 .~ ill ,:!ll· l illt, of l':1i 1 1'0;11 1 01' 01"('1' 111"0 or HI"!'!' l ill(,~ 

/)f raill'O;l,l which I1I'C IItl ,lel' fi le 1'1l1llf' 1Il1tnllgCltlt!llt ;111,1 (·Ollb'lIl. 
( 'oh11lIlls It('tlClrd Nil .. ? f'/}llbi ll j lli u! 1'111\'1' t,l npply (I ll ~hil'lII('nl !! 

trnnf:poI'it',J OH'I' hm OJ' mort' Jill!';: of rl1ill'On,] Irhir-J, [1 1'(' oo! 1I1l11('l' 
tI lt' ~nllw IIHltI:lgCHlCll l nml ('otll t'oL 

T ,II<i.Ic K'n. 1. 

!.',tI(' .• · fill "nO (,(>(11 ( f :.l'rfJli1 ..... '!III·k ), Smilll"illfJ OQnl (/lid ( ·"].·fl. 

, I Nn.~nt:n. ~ 
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4U"" <1",",,, ·:iu: .:······· 
!)(J "'HI o,","r ,111 ••••.....• 
nu ",,,I ,,,"'r f.... . .. . ' 1' 
711 ,, ".1 <lnr I ~'. . .. . 
00 ""., "wr ," . .. .. 
(\0 ",,,I "wr l>H. 

11 K. o" r! "wr 1M.. . 
I HI ,,,,,1 ""~r IIMI .•••• ····1 
I:!II :1 " ,1 O""r I I" . . .. .. 
I :!U " ,,,I {Owr 1211 .. . ... • 
I·u) ""d ",' ... 1:101 . 
' ;~J ., ,,,, owr I·tll .... . .... . 
J(~! ,,,,d uHr I :. , .. 

~ ~; ~:::: ~::: :~ :~::. . .... " 

~~: ~:::: ~~:::~ :~: ... ::::: :! 
2 1(\ nll<l ",...r ~'OI1 . 
~~U a",1 IInr 2]11 .. 
~:IO n",' ',,""r ~~I1 . 
~!U an,t """r Xln. 
2.-.(j ,,,, <I " nr :.! ]I' .. ,. :::1 

,,:, 
(~I 
(;fj ", 7:. 

~ I •• '.l:. 
'00 

1<"" 1' IIH 
1I ~ 
I '..~ ) 
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l:il' 
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1-1 .• 
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laf, 
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1(\;' 

70 :!I'~) ,,, ,,I "vcr 2foO .. 
7.-, ;!"i(, "",I "ycr ;WO . 
!:Ill :21(0 ~nrl "vcr :.!7n . . .• • 

~; i~J~ ~~:l ::~~~ ~M:::' ... , 
!I:, 13 1U nn" ,,"~r :«MI, .. 

lllO :1'.." , ~ I"I o,"cr ;110 .,. 
W.-, :l:lU a",1 uY~r :I~!. . , •. 
If!) ,;\ In ~ n, 1 'wer 3an. . .. . . 
II :, .:I~.o nIl '] """r:] tn ......... '1 
I '''' 'I :\ ' ~I 3'''] uv,'r :1:>0 ... , ... . . . 

l]"i ~~: ~ :: j~~~~ ;l~~ : ::::" .'" 
):\,-, I:I!~) "",I ""cr .1110 . ... 
lin I u. , ,,",I "ver :1!Ml .. , 
1 1.-. 1.1 10 ~"' . "vcr ·HIO. .,. 
I ;"~ ) . 1~'f\3nd,,'"cr .I W. . ..... 1· 

I f,fj ·I :I!! ~ml nvcr 'I'..>Q . ,.. . .. 
!(~ • • 110 ., ,,,r ''''cr ,I.lU. 

m~, l'foO ami "vcr '. In., . .. , .. ': I Ii!! IHI) ~n" o\'cr "$0 . 
I i!", ,liO "n,1 " " cr ~r.o .. ,. 
1110 ·I!)jl ;Inti 0\'''' ,riO. . .. .. 
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Ili,,'1'''"''<_ ",ile.' 

J'~) ""tI "W,' I.~II . 
,-". , ,,,,,I "wr 1~" 1. 
:,W II"d ",",'r .-~X ) . 
,,:.III "".I "",," :. IIl . 
,':~II un.! """r ~.·.m . . 
[0111 nil!! ;,,,,,r .-':1" . 
:,.-~I "",t "'"'" .-,10 . 
:,I~ 1 ".,d n,","r ;;;~) . 
[,711 ""d "'""r r.1~) ",',1) ""d ,,""r ;.711 .. 
~.!H' ",,,I u""r ;.:1(1. 
I~"' ",,,I ",",'r ,'!H' . 
'l ll1 ,,,,,I "we (~X' . 
.i:.!U ,,,,,I "n'c 1;1!) . 
tiJl! and ''''(', I;~~U . 
Ii II~ "ud "wr ~~;I! 

Ihto,. Ila(o" 

nist"""~,,, . ",il ",. ~- - -. --
_1~~1 N" J 1 ____ _ ·~'~I .2:: ".:.:. 

.!,,!) x;\ 11"·M."ul",,,.r •. I<l :1:1'-, ::1:, 
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:!!It ".!~I:.! 71M) ,,,,,I "vcr I;!III . ;\'~l :17(1 
;ll\.", ".!! ':' . 7111 '''1,1 ,,,ocr 7'", . . :\lj,-, :IT. 
:"~.I :\!~I I ':.!II ,,,,,I \lv,'r ,III , :1,0 : ~>('I 
:.!~I:, :IU~, ,:IH ",,,I ''''' ' r ,:III : ~>(~. 
:\1" 1 :1111; III ,,,,,I "V"~ ' :IIl.. . :I~"I 
:\11:, :\1:, I ,:~1 "",1 ""or ,Ill ... : ~~I.-, 
:\1<1 :I:.!" I ,'~I "",I ''''~r , :,1),. . I'MI 

: ;~~-: ~ ;:;;-: n:l ~:~:i :;~:::~ f~:: ::' JVj-: 
:12:, :1:1:, ,\11) ",,,I "vcr ixn. .. 11 :, 
:1:1'1 :1 1'1 <)""r ,\"1. . .. .. . . 1:1'1 

:17:, 
:\1101 

I :IX:, 
;\\MI 
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1' ~ 1 

I 11),-, 
110 

:\""l,·.- I:\\II'~ ,,1\ alii III ''''jj". ",,,,1 ~h:dl I,,· 1" \1 ( W ) 11<'1' ""111 hi.,-!1Ir<" {\,au 

II". "nl " ~ itt '1":,1.1., ~". I "h"l"<". ( (" i ... ·"lal' ,'I". \ !I:m, ,-ll',-,·tiv.' 1),-,',. ,,, ).-,. 5, 
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I H.,," II nul,·s 
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:!:.!o "",I uW' :1 111 . IX:, ".l'"' '1;',«1 ,,,,,I "",'r \;,u . .. :1 :1\0 :\:M 
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'~'"",I"\"' r I" . III '"''"'i ll~'''''''I'' ... r;t\JII ........•• If,1 1'; 1 
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'lfi 'II''''1I1II lrriyhl.- ' I'lic 1111111 1111 1111 1\"{·i.:dll or l·a(·1i { ' i ~ d";lol ,.1111 1\ 
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~!ti l 'IlIl '1I1 (~>1t1:dnf'd in a (·ar 1"1111"(1 to it;;: rlill '·i11'1I,·il.l· ~hn!! he 



II'~" 111<111 1\\"('lIly 1011;'-. ihol ilu' adu;d In';gh! of .~lldl !;lliplIH'ut 

~11:1Jl IJl' d l.ltgcd for al f lu' mi(' 11\'1' 11011 '1 I'plif.,tillc nullt'r llii~ blrilL 

.... ·cdi,,1i .!,.- /~""'·('/J{t(JII~· . 

I. j ;id\"'.~ ; O!1 . IlalT i~lll!r~ S.: Sail .\H I'\l l i" 11:1 i!\\' :IY : 1 : :lI"~ "11 
t·u:d l'l ;-:.'W . \ll t"lli". fmlll ILu'l z, l'iO l·t 'lIl~ P,'I' jlO ll. <l ilt! 1'1'1>111 I':;I.~"~ 

1' :1~.~, ~IO ,·. ' lIt~ 11l'1' tlal. 

.J /l in t: r' l l'd t , S' F:lgk· 1';I ~_~ 1::lilll":I\ null 11I1,'I'II<lli"lInl & 
l:n·nr Xortr.('1"ll 11:1ill'0;u1 : Jill!" 011 ('oal I' rvII! ) [ iHI'I ': 1 <Iud ( ',I IIUd 
tl) S,III ;\ltI {lui", !lO (' I'liis 11\'1' 1011. 

:l, :IIi,) ( :rnudl'.\': E;I.:.:l!' I ' :I _'.~ 1:;lilwn.l" : 1::11,' olll·uni . t ' : ) I'l " :ld~, 

fr!l!lI )]"ill('l·!l. ( 'a 'I II ('J nw] ,";all ,Jo~e t" Sallcl lez 'III ,'{ L :I l"!',]n, ,_i\I.I"_ 
lin' (Ii:, ) (".'Ill.' Jll' I' 1011 of '!,!)Iltl 1'<) l llId~ lCin'lI lar No. ·!;!~· I, 

d r", ·l h., ,/,111111)\ ' \' L I!:IO'::;.) 

J. Ilio {;f~!I<]" S,: E:! .~I(' I'a~, 11:lilll';IY ,!lid TlI li'I'lI,tli" u:l1 & 
(;n ':I! l\"orlhcl'!l H' lih'"n.J : J k'H~' (:')H1, ill , ·;lrl";ld~ , lII ill ill ll ll ll \\"('i<!ht 
'!(l lnrl," I){' r (;)11' . f rom { ':\lluel :llHl ~Ii!l l' l"l1 l(l Snn .\ Il ihl lio. S(! I '\,llis 

!WI" 1011 "r :! ,I) (lfl pUllll j l.', (tin 'lIllll' Xu. 1':-:.1, drl'di lt, .HI ].\" 10, 
J $!1!),) 

Ii. ' 1.\~'\"ll rklll\l1 ,\: r"d Stllitli r::li!lI' ,I\" : Cna l, ill ('aI"1O>l(\';, 
fn Jl Il lk,lIltlioni 10 I'url .\ 1"111111'. III l ·l'II!,. [lcr [on of '?,II()O pmmd,. . 

«'il-~'ldHf No, !)(I!;, df{'('lin! . \ (JglI~ t l.J, J8f1!I .) 
7. Il olI .~!()1l 1~1'~1" .( Ir c.~t '1" ('\"11); .l{" ihrH'y: L igllih', III ('11 1"

JUI)(b, [ 1'0111 l ig llitt! Illille :I t O,l lT i~;(/I to hr i('], ya rd !I I Car ri":')Jl, 
:,<;:~ . UO PI'I' (·,11' . ( Ci re:ulnl' .\ n. 1]11 (', clT{,(;/,il'c ,-\p l'i ll:!. l!>OO.) 

~ . L ignih!, in (',Irloil(\s, rl"Otll Lytl,' to ~11 11 .\lI tO ll io, :1/1 {'{' Il ls 
Pt'J" tUIl or 't,O/l/i JlO ll l l d~. ( C ircuLI I' Np, 11/)!), t:lrcdi\';~ lILI\' ~, 

J!HU).) 

n, llollslull Ea.~1 <'I: \r('~t 'I'('X II~ Hilihnl}': L ig-lIile, ill ( ·,11'· 

)t l11t15 . jmlll ' I.';uuty 10 Tj l1l p~cll . $ .... 00 P('i' ear. (t'irtullu' :-ro. Il ?!;, 
d T('t:li\"(' ?1 1I'y .I R, n on. ) 

If). ( :;t1q·.' i/) n,lral"!'i~ ll\1 rg &. ~1\)1 A l1ionin H,li!lrll,l": Jr,I! ' · 011 

(: o!"! ] :t lld ~nn'llil1!!" , ill (':lr1n,\ ,[ ~, r l'OlI l lIin "!J 1':t\·o lIlilll',;; 10 S;l1I 

.\II1 ,, " ill, ~o "cn\', 1"'1' 1011. (e ire-li Lli' \: 11. I tl;!J, dfcdin' FcLl'IlIl ry 
!1.. !fIliI.) 

II. (l; ll\·('~t01 I, \l an·i~],ln;'.!' ,x· Sail :\u tHlli,) II,j ihnt.r: ('1M !. i ll

dwling ~(·IC'('llin:.:.~. i !l ' ·:1"]0;11\.c:. , lIIi lli ll lll lll \\" ~' i g-hi ;!n ton .~ ]1('1' ('a r, 
from J)"kl ll)l1 r~ (llill .1\ 1';1\"0 ) nil '! lI nrtz l lli l j('.~ to En.!.!I ... I'n~~, 



'f/,') Fue/.. ('_"." ill 1'('.1"'1;: 

11fllllY ('!1I) ('<'I ! I~ Pl·t" 1<1It. (l"ir,·uti l" S". 1!I!J4>, dh·ctifL· .);lIIIWI"." 

'!"!, J!IO!.) ,., , { ; nlll·~t()ll, 1 1 :llTi~lllll"g S.: :--:nn .\lIlolliu I:nilll-'I.'": J ::lll" on 

I·"al. i ll C<lI"IO' llk ["mill EHg"II' lJ ;l o; ~ 10 1·: 1 I J'I~V, * '! ."!.) 1"'1" l"ll "r 
·!.illlI) p;'lIn ds. ( i ·i ,.ellll1l" No. ['-""!, cll"edin' '~ I iu'dl .'l, I !III"!.) 

J I. (; ,III(·.,-ll)lI, Il il( ... j~!'II!"~ & ::,nll .. \ll(ullio Ii n i l\\"~ly: ·1':l10.m 

l ·llid. ill l·'Il"1() . I ' l.~, rrOlll En,!!!l' 1 "I.~.~1 1J RI ·,!!lIiJl . * I.ou 11I '1' Iflll or 

·!.IIIIIJ pIHlIId". ( (" in: lll;)r \ -,1. !fi.'I L (~n" 'I-lil"c .\1l.!!11 .~1 H;. I !l ll"!.) 

I:,. 'l"l''\:l~ ("cll l J",1I !:., i!rowl: 'I;ait' Oil " (lill, i ll 1·;ll"l"ild_~ . rrOll 1 
( ' ''HI .Him·. :\f. 1'. 1. .• :-;. I·, (· i.~I·{). ;~' :~ ""Id" I!pr lOll II I ·!.tJIIIJ 1'''111111,:. 

( \ 'i l'<:I[I,H' :-';If. hi III, crl'l'cl im :f llile 15, Inn;:.) 
I I). Hil) l; l"l1ll o"i l' & I·:agle I' n.~.~ I: ilih/H.y : H')ll l' (''',11 >II" 1·ltlliJl.~.~, 

il! " ;II"l<);III~ , f l"Oll1 poiub lilt !ll c l lio (:!"nllllt!.'\: 1-:,1;.;11' l'iI':.~ I:Hi l ll"<I.1" 
I" I,,·ill!'; 1111 lilt' St. L<llli~, !1 1"'\\' lb;lillc ,\; :'I 11',i,·" I:ililll"il.\·. ,:a llle 

fat. ' ,: as '1[1111.1" <>11 lii-!Jlill ' \0 1111' "'1111 1' !,,,illi~. ( l ' il"l 'U [;11" \'" '!'! :, I , 
I"Jr"I -lin' Al ay !, 1!H)".) 

. j.} '.l'exHs <'\: -Pill·ilit.: l:,lilwilY : COllI, all kim];;, in l:;lJ"l";I.r~, 

["!'HIll Fort \\"01"1 11, to I'OI\"l ' I1'S Sl'lll", l11ininllllll II"ci,!!;1t1 ;;0 lOll': pl' l' 

1';11", flr('nly (:!O) Cl'lll,:; /'('t" 11lI! , Id U.: 11 -(<JII."ig lll!ll \0 :11111 rOI" II_~<' 01 

illl: l·ify of Fori " 'Q1"I1i. (Cirf:ll lul" Ko. % ... :1, c l['",dill! 0 1'\11111'1' 

'! '. '~07.) 
·!:1. ' 1\·.\:lIs :-;hfl ri -1,;11I' ,I:,lilllll)': Shll'k li,!!;tlil\' , ill l·ill"1tl.1I1~, 

111;lIillllllll In'iglll (;0,0011 !,"1I1111~ pr(" 1';11', rl"Ol1l Jloyt t() ( :nlllil 
:-':tli!lt" 1I1"1'IHI' ("!O) 1-"' I1 / f; [ll'l" {IIll . «'i)"(:1I1<I(" 1\'1. ?iJ.', I'Ir(·di\"(~ 

l)"f'('111111'I ' -U::, 1! II)7.) 

·?I. L i ,~ ' lill" in l·a l" 1n:ul~ , fl"om Alhn. 1'0 Or-ani l ~alili l', I-ia li lt! 

) 1., K. (\" ' I.'. n.,·. 01' 'l'( 'x a _~ alld '.I't'~fI .~ Sllort Lill,· l:aihl",IY IIr 'I'. ,'i-
1'. Th., I lt idy-lIlo ( :;.!) l'l'ld;: pt"'l" Ifill or ?n()o IHlllll,k Dnlr,.. (I'om 
;1I1I'1"111(\,I ;nl " l'f) i ll l ~ lint 10 hI! highl'I', mill 1<) i ll ll"l"nH'di,1 1,' [loints 
lIut to hI' alfl": ll'(l. ( r il"l~111ill" :-.ro. ?S l !1, I' fl"l'dil"l ' :r ll lll) 17, l(lOS.) 

'! .'. J:d\\"('I'1l l!"nn.<:jon 0 1' ( ;ilh·(\ .~h)H :1Jl(T 1'1· .~11.~ Ci h-: ('onl, 
Ili~ I 'll, (· ;l dOilil~ . i! ~ \"('Ill.~ 1'(,;' \011; l"uk", l"lIdWH1~ . Ii .• (:Pll f .~ P" I" Ion . 
«( oj 1"(' 11 lill' .'10. "!.-';.j'!. elred il"l' . \ 1lg"1I,,1 1. l!JOH.) 

'!4:, rn!f'l"llIl tih~I,t1 ,~. (; I'(',I{ \"vdlH"1'1l na i l l'oilo! : Li gnih" I'ill'

)<1 :111 ,. 1"1"0 111 ( 'illT ('(Iill ~ lfl lJ' 1,\ 'Lyl l(" j\rl' lIt r- lin' ('!:i) "{' lI t~ ]"l<'J" 

i flll. (l'ir('lt1I1I' .\n. ·!.':(i-l-. d r,dirl ' . \l! g"II~I· om, r !)o~ . ) 

·!i'. Jll k l"t);di"'wl S. (:I"('ill ;\01'1111'1'1\ I:lI i ll"o,lIl: L i;,!llit ,', ,'n\"-

1<I;Hl~. 1"1'1" tl i~l;llll'('" 1IIlIlIl',ll ... hl"t'I'1i )ll.lill l'.~ IHI Oll' T. & n.\. 1:. n .. 
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Nil. ·!;-:s;; .. l'1l"t-l'Ij·.l' 01'1,,11\'1 I, 1~ltI:4.) 

:!~I . Il iu l:I";I!I,1 &- 1':;1;.::1" I '"~,,, 11;\ill\"ny ;11,,1 1'llt'i'Ililii",,:11 l\: 

111"(;111 '\"l'tiU '1'1l II;li l\\;lY' l'oni, i" "<11'11);1< 1", frolll !,,, illl .~ " II t he 
J: io ': rilllol" ,'i: i '~n,!!"k ";I'~ ltilihl";I,r III II VII~I"Il , )';d,'~ nl illl "r ll!l'di~ 

a!.~ (loilll~ l\dl Itl 1,1' al\,,'(·i ... 1. *1.~:, 111"1" 1"11. ({'il"'ldal" .\". :I(;IU, 
,, 'lr .. ..{il(· .\"1"1'111/0:-1 ' 11"i, 1!)jJi.) 

:;11. I 'ill" is ,X' ;IJ\. J'I I'~l1 i(/ l t: .llnil""tHI: (;I) ( 'p,II, all kill,I~. · ill 

l·ilr1 0:ld.~, rroll! l':iI·i" S(,tlioll I" E;I.-1 Sid!' \\" .. 11 {two II lil,·.· "H" I ')1' 

I 'ill' i~), lil"l' ( ~;,.I)O ) d"IIat." 1".'1' 1·,11". (('i1"('I II <l1" \0. :i(i:: I, "Ih'dh'l ' 
il"" j,lIt l)( ' 1" 'f, nl!ll.) 

(I ,) . ...;I,'..!; 1'0,11. ,':ll"i'I;I.i:·. fl'Oli1 I 'a r i,: In 1:;1;.: 1:111 ,1 , ( Ilidy (;;0) 

I"'II L~ 1"'1" 1"11 (,r :!,tlOO p(jilltd~, f" ,. IIiUtl i"illa! plll"('''.,,'~. ( { ' il 'el!iH1" 
.\0. :;'1;;1 . 1,Il·I·din' \o\"(' illilt ·,. n. Jrl l l..) 

:; 1. Itln (;"illI(h· ,\: ·": lIgl., l"1~~ It:liilrny : Slllitil ,:i%\'d j '''ill-

"I'II~ l l l'd 1'0111', I"'"r . 11111 IllId ,lull'. rnlill ~J ilh'l'il, (';1l1lh 'l. .';'111 ."I II~I' 

illi oi J) lIlf \\"'1,,11<' 1" I" 1.;[I"('lIu, lirly-lill' (:'i.-,) 1·('III.~ 1" '1' lUll. 1':Jf"I'
fil" .Lillllnr.\' I . J ~I!·!. ;It,,1 1'.'I.irill,!!" 1)"""l)illI'" ;n , IHI ·!. 1':x"I'I'
lioll !'\u.:] \\' ill "" I'lillll<' 1" ;11'1'1.1" "" ,'n,d, ,lllld lld". "X""lo! ,I" al",,\, 
Ik"n;I",,~ . ( { ·iI"(1I1;It· .\'<1. ::H~'-,) 

::'!. T"xn ,: ~J ('\k;lll 11;lihl"ny: Ihnl' ""'11,11111 (''':11. \\;!~ll<'d I1111T 
nlld niil{'1' 11.\·-I'I'''!lId.~. 1'1"<'111 i'lIini.,: ('11 lilt, Iii" ( :I·<llItI, · & E;:;.!'!,' 
] ' :t".~ .I lnihrily Itl I'"jlll~ <III liu' 'I''' ~ a .'' ?l1,'xinlli I(ni lwity , li.!.:'lIin' 

InrilT nd ".-. (('i l',·n) ;!,. '\" . . ~II:,:, . dr,·rtil"" '\l'l"il I, I ~ J I·!. 1·: .~p i l ·I '~ 
.\prill, .l~ fI :;.) 

;)1. ( hllr ,~. l,d"r"j,!I,' Irailll";1.,· " r T"\;I ~ : () II "",t!, ('flk~ ill,,1 

ti ,~~IIi1,:, '·ilriond". r('O'1I1 Por! [ lo"oIi';l1' II) p'Jill!., ill 'rj'XII ~. (;;111-' \+'11 
r :lld', ( ( 'iI"CII/;11" ''<:'' . :1!I ~}i', dfj','lirc '.IntiHar.'" 1, UII ·!.) 

:).i . ( ;;111"1',,1<111. 1 1"l"l"i-hlll',!.:' ,~. ~:III .\111011;') ll,tilll"lly: ('(lIlI.I'ul"

I,};]d,:, froll1 LIIIIH;- '''!,IIt' (0) E'I;.!!.' 1';1 .~", IIn'llly-lill' ('!.') ('rllt~ 1" '1' 
tOil or ·!,oo/) JH'lI nol~. (t'in'llln l' :'-in, -i101, ('fr"dill ' ,Iuly ,,; . 
1!1f'!. E.\ jlil"l '~ 1/('I'('jllhn :; 1. I!J]::.) 

'111 n, ldil ioll, nul !iul"il,1" 1I':l~ g: il"" 11 to !lll' (;,III"t·~t"ll . 1 1 "11~("H ,," 



1T \'lHl l' r,~,m ll11 il rOlld ('OlllP~lt l ,\', A]1I'i l 'IG, !f\!)S, lu dl"rW' 7~ Co('i ll:< 

l'er llllllilrC,l pOli llch rOl' 1Ii(l II'f1l1spodn. ti oll of ks,: 111 ;111 ('nl'loiIl15 cd' 

I·nnl. in ll)t.~ or :!,OflO 1'0I11 1.!1< or lllOl'C', rl'nlll H Oli,:loll illld nil l \'t'~[()II . 

1(> :111 po i 1l1~ on Hl is !hl!'. 

CO~I.\ I OIHTY ' !" .IIIIFF ~ () . ?'-( '. 

, .... ·('clinll l ,-'l'ilblf fit 1.~lIlc'$ . 

H,,.,dlWlllioll ,- t'olll llltlS 1ll':lClt'l] Xn, J ('Otll ilin rflteR (0 npply ,Ill 

"llipll1culs Inlll:>pol'lcil Mer a ~ ill~1p l in(' o[ l"rlil l"Ofld ,'>I" nrC!" br" 
01' !11M!! ] in l'': or }" f1 ih'OI\ (I wili(,h ;n't' U ll lh~ I' t liC' ~a 1l\C 11IS110gCI1l(,llt 

:tl l,1 l'flulrol; colum ns hC::Hled XI) . . ? ('on tlli n [,;1 11's (<I IIpply OJI ship-
1l1l' ll j~ lrHn,~por!eil oye l" 11m 1l r II1/)fl' li n c.~ nr 1":li] ''(1:111 \\'llie]1 tin' lint 

ll uo l!'r til l' 1"1111(' tll il nng-clIlC'nt 111111 1'll ll tl'U1. 

I II~"'~_~W . ni.: ,~.=, -':'ilcs 
No I I :-Ic"_·-c· jl_~~~_ _~~~~-j /,:0, I J ~:.=-

' ~::~ ,-,-,"-.-.~ ....... ]-~.".~- ,I l(IO~n"o"cr 1«1. 
III " ",[ "v~r Ii. .,(, ('l" ~ ",l ''''".r 1 1~1 . 
I:, "",J",'"r lH.·········· ;1: ;,. !:A'n",l owr l'l:; .. 

:,111,,,,,1 "".,. Ir,. '1 r,: l i,-. ",,01 "ver 1:~) . 
;lU "n o! 'w"c '.lll, ,I I Ii ~ ~ , n,"1 ovcr 1 7~ •. 
10 ",, 0[ o,',·c :11) . ;, Ii : l'.l'.l.-. ~ " .. 'We' 2tMI. 
~III "noJ ," '"r ,HI ........ ,. ,'.: i '.l'-~I "" .. ovcr '.l:n . 
I ~' "nil "",'r :~. . 1\ i: Ih"'f '.l;-~ I . .. . ... . 
1«1 a"d "wr 1 ~1 . Ii : 1-1 il 

7 Ii: ". " ., ! I: 
1-1~ \1: 

" '" !I\ '" '" W\ 
1<1 \ I n~ 

Srdir.u ,!,-H.r·crp(if/II.~ . 

'1. IJ(lj'{'1'I~II/;,,1 /,·al, '.~,·-lI al,'" flll ~ l ljpl1le ll l~ 1I';lU~ ! O('J'l<',l 111<11'\' 

tl,:1I1 '!:')l) lI . ilrs r l'om n l' I" I'"i ll l" i ll di tr .. n'lI l ial 1,·ni l" ,'.'" ( ,I.~ .1,.
lilH',] in (:('111'1"111 'I'm'ilf or ( '1,1'" I: ;lk~ ~fl , ;:) ,;],nll lu' Itlil ' 'It' I.y 

:ItWill;":: I" 11,(, 1lI:I\"illllllll . " '111 ' 11<111 po iu ! I";lir- "r lil t ('I'U(.'; 111'1' lOll 

1""11111.; jil l ' roll')\l"ing- ,lin'('i', 'II! i ;o 1 I"''''~. i ll ""Il(~ lwr 1'1111 pOlllIIl.., 

I" apply h.1" ('o"liIlIlOIlS lIlii<':t,ZI' : ' 

I)b'", ... r_, ",il,>, 

:~ , "",11"" .. . , 
" ~I ''',,) ""',. "II , . 
I'-~' ;"'" "".'r H HI " '.l'"' "",1 "w. I '-~I . 

i II ::"~) "",I " wr '.l'.' .. 

.1_ ~ ... ~
: I(~I. " ~l<1 " "" r '.l'-~l, ;; ( "·,'r .1' WI . . .. . ., 

~-~--

] 



2·12 lJu lfclift vf the f.jllivl:l"~it!J ul'I'I,.nt.~ 

(;l"IIt1(! oil in c!1r1oad lois fl"oll1 H umble to H.Ol1~IOl I , '! ~ 1'(' lI j~ per 
100 pOllmlr<, minimnm $15 per Cfll" . This rate i~ to Ill' lll;rd nll !Y 
on sh ipHlCll tS Illodug locally to Houston, ,lila i ~ lint to lw 11 "1',1 II;; 
It (adol" in making throw;h rates . 

. ;";olar oil, g;lS oil, ."'It'lltll'r oil, ill 1·;1I)~ , IJ,, ~,·d . ill bilrr('I~ HI" hi 
la uk (',Il'S, uehrCCIl poi lll~ ill 'l'e);I1 ,;, will be ~l1hjrc[ to Ul(' ,",lIe.< 
Jl ti mr({ ill t IlL.;; Il1 l" iJ[" fo r ('I"\IIle illld fuel p("troiCUlII, pili . ., '!~ l'l~l1t,:: 

p<'l" 100 pounds. Estimuh-li \I"( ~ i ght of 7.'1 POUlllls Pl'l' gH1I1l1i will 
nlsn apl'ly. 

Section 3.- .1[illimf!111. e(lr/fwil::. 

I. '1'1,(' minimuul II"ciglit. o( ship mcnts lrnns1u .. ·tcll (111'1" li llc~ 

oI slillldnnl gaug(' r<hnll he :lA,OOll poul1ds Pt')" ('ar: jlt'''l"i oil'd, 111:11 
wli (,11 the netulIl \\"f'ight. of Ih(' PC\1'OIClllll CXln[ailtl'(1 ill ;1 (·"r lou,I(>(1 
to its luI! c,l pacity simI! 1)(' Jcs~ tJ lan 38,000 j)ollJJd~, Ihcl1 Il te adW)1 

weight of sueh shipmellt shull III.' <:l Hl l"ged J" I' (II \lll,: rntcs pi"~'

sc.·ihctl ill th is t ilri lT. 
'J 'J"lw lllinint lt UI \\"dgllt of ~h i pJUeJ1t:' I ntt 1.~pol"h·d ,)rCl" !inl'.~ 

of lwrro\\" gilHg~ ~lJHIJ lie :!n.tlOO p<HlIHls pr j" ril l": prnriill'.r, tl l:1 t 
shipments originating at poi!t ts "1I lim'~ "r ~ jall"Hnl ;!;t tt/!,· :tIl,"1 
Ilel'lin('d 1'0 poit1j~ I:n or reH('lwo hy i it1 f's (If 1111 1"1'0\1" :.!llI tg-" .~h n l l hI! 

I"hntXt'd ( .. ,. nt the \\"C'i::!ltl 11("(1'l"lItitWoI h.1" !lw ('al'" ill \I"Iii"Ii ille.\· 
1\"(' 1"(' hall."porte(l 0 \"(' 1' J iul · .~ ()( ~IH I Hlnl"11 g n U;!I'. 

:.1. Tit" \\"pighi or ; .,1 1'<)( t!I ,I~ 10(' 1" ~at1(ln r<hu ll II .. , 1t~1'(1 ilt ,klcl'
lI1ininp: IIw l'fO·l!>'HI 1\"('iJ.{hl~ ;11 ,0"" pl"Ol"Ill,;d ror. 

A:'pIHl!i.UIll. i ll f'al"lolllhJ llIinililltltl I\"\'igl, i '! 'l,IltlO ]l0 !t1 111~ pel" 
t l1l", h'ansror\cll h.I' rnill"Onl1" i)rtll"rcn poillb in {;<I! t11l1on poi nt 1('1"
ri\ory, flrtr('n ( 1;' ) cril l" per 100 l)onTlits, except II" hrt '(' ('1as~ n 
i ~ l('~~. 

Ra il'S to 01" trom iloin ls in Ili(rt!rcutiat te rrito ry ,;hall be 1t1:ld .. lJ)' 
Itd ll iug to the rfli(' "h()l"c illlthori7.(,tl tll(~ curr(' nt ("liIS~.n di l rl'l"' ~lIli:ll. 

I. 1"rolH I'on .\rl!lItr li nd P ort Secli(:.s to (lnln'4"11 aw l ']'('X;t~ 

(' ily (nI !t ,~ fit" i nil't"itt('(t illi c poil ) t ~ 1101 to 1)(' afTl'i·I·"d). I '! ""1111'. 
'r I'mlt) UU h 'cs tOlI , Pnl'i' .\rlhlll" fiml P od X,'..tll' .~ In L ll"l'do 

(I~dl"" to intl'rnll'!1ia/f' pl1itl!~ :101 to hi' l!i~II('r ). l R (·I'ItL~ . 



TIll' FI/I'/s (' .<1'11 in 'l'('.m.~ 

::. }\O!l1 n(lirf'~loli. l'ort .hthm aud Porl Ncc!)('~ to Engle 
T'(I.-s (rates to intcl"lIleoill/C' poi nt;: 1I0t !n lle higher), IV ccnt~. 

4. j,'rOIl1 Gn lrC';;ton, Port Artlllll' Ull(l Port Neches to El Paso 
(!"flIes 1"0 iniel"lllcdil1tc lloin/I: )10! to he higllCr), 22 cClIh,. (Cir

('111I1 r Nil. ?0(l2, cfTedirc June 8, 1D01.) 
;:;. "f rom BC:l1lmont to Gal\'P.~ l ol1, llIinim11l11 weight :30,000 

pOllnll~ Pl')' rar (rllt('~ to, fr'lJl1 or hctlrc{'Jl IlLtcl"me(lintc pointd 110t 
t!1 he ntrrctc(1). Jh"c (fi) {'('Ills. (Cin'\llfl1 No. 2070, cffcdhe Jlll1C 

.~,<..:, 1!JO'L) 

(·I"('!.'.~de oi! 01" ull1('1" 11'0011 pl"cserrativc, ill cflrlofllls, transported 
II,'" rnih'o:lds iJetll"('en POillb in Texa;;, will he ~ubject to the mtca 
pl'('~(;rihe(l ill nils tnrilT fOl' crude Illul rUf,] petroletlm, pltl~ '!1· C'en.t.~ 

per 100 P(lllnils. J~s.lirnnteu weight per gallon 8.2 poltnrls, lIml 
llJi ni mllHl carload \reigllt ilS,OOO pou nds. 

Exi~tiug" r:rl(';:, "'Iwi\ lower than thc rnte;; hcn'in IH('';('I'iLrr], will 
n·n(.lin ill flll·pr'. «("il'I'lll:lI' ~o. ~(lS,;, I'fkdirc l\'"or(,lIlher!i, J!t07.) 

gl"re pi lflllK 

I. (·rI'Q.<()tl! nil, jll ll;llT('I~, c;]rload~, fro III SIlLiuc 10 He;tultlon!, 
fir,· (II) (·('ut s )It I' roo pO\ll(l'~ . ('I'. 8; N . O. Aulhnity Xu. !j'j"', 

(:Ifr'(:tirc .Tullc 5. 1!t0:1.) 
.; ( :rt'()~o[e oil. ill cnrlull,I~ . Illillimllll\ weighl to he nl>lri.:crl 

(,~lpa!'i t y or rill ' used, at (' .. ;!imnl('d II'cig-h! per .:l"'lll nn of 8 . '~ pnl1nr1~, 

from Unln' f'-toH It) ]3<'mlltlOn1. ~ix (Ii) cCllff'- pC'r 100 Jlo1l1ll1,:. «( 'ir

I·,dm' ?\·o. :I'tW. <'frectin.' Oc!olX'r ~G, ]!to!J.) 



~·II. ltllfldin of llie {i /li cl'I'sit.1J oJ" Tcnl.~ 

CHAPTER XVI. 
1:11: I J I O (; H~\pn Y OF COAr" LIG NI'l'E, NA'l'UIL\ f, AND 

PHODl)UJm GA~ AND l'BTHQT,lWM TN 'l'ES .\8, 

llY \\·~r. 11. 1'1Irl.1.lI·>;, 

'Iltc li rt:t l11inin~ ,'uinpillly luwrpora lcd I.y Ow 1I"rlll ldic "f 
'l't' ~;lS ~'·C IlIS 10 hare bc'.'Il t ile 'f'rillil.\' l 'oal & )fiuill ;..r l '''lIIpall.\'. 
Til,· ;I(!l ercnling Ihi.~ COUl I';\ U\· \\':I ~ I'a .~.",{'d I,y Ihe FOll d h t." 1l1I.!l:1"<':;~ 

"r ilu:~ r:cjllThlic :md WM !<ig-n,·,! hy I):lri(r H. J\anfI1111n, ~lWlTkf'l· uf 
11", I 1" 1l 1 ~~I', :Iwl D ,n·id (:. DUl"Bel, J' J"C.~iJcllt of the ::;'~ lIal (', 1l \\"a~ 
:1I'i'mrcd iJy Prcsj(lcnt i"i rni.lrll11 1t LllIlI:n·, ;IllIlIIUI'.1" ~,1 . lH.J.O, 

Tilt' I 'CI'~nll;; lluiued i1~ tl lc jlle')J"JlonlloJ'.~ lI"ere : Fn,d"rid. H. l'a;.:c, 
}: Ii~lu\ ,\, nJlOtlc~J H. ll. .fullm"ll , Led ,lone.;;. alld \\'illillill II t'liry 
1 ):1\i tl~ UII, ' I'lie ('UUIPllllY W:1S :lutlloJ"i%t'd t o 011t'11 and wurk lII i ll('i! 

"I" l ·O:t!, l e:ul, irOlI, alit! "l1u' I' lIIiul'ral., HIIII to '111:11 "1')" ,- (U ll t) Oil HI" 

Ih'ar tlh' 'i'rinil} l'il"t'r, T IIC (·apital ~tock W:J.~ ( 0 he in '!;;on shlll·('~ 

"r til(' r.lhl(' of *1.00 ~nt:h, hill p(~nlli~"i'J11 was gircll to ill(:l'('ast~ tIle 

'·:!I'iillt !';i"u('k 01 *,1(lfl / IVU, ir i[ ~ II ,,"I,I I",,·utlle ll e ('('~~a ry II> ,lo ~" . 

, \ ,m'jOH~ 1) I'Ori~I" 1l ,A !lIe n d \1",1" I hat (hc (:()!)IPMI.\" In'r! ' 1"I"jllirt,d 

'- from (iltll' to tilll (' 10 (·olHlllUl1il·aje jo tlw Prc"i!ll'lI ! or il lt, 'nl'· 
10l il ll i<: 'II' 10 /lll ' t 'OIl.!:T\'~S !J1('il' l!l'u;!c'" ill Illillin;;, null .~II("h (JIll, ,!' 
;lIr"'·llIlIl illll ill ).fl'o),,;.!r . 'lIiw'I·'II,,;.!.,·, or t lH' art", flS IlIi;.!llt ht,111(·rr

, ' ~!ill;.! i ll ,,,d"I1"" <II' 11 ." ' 1'111 ill <In,\' or l1lC I II·Hlleh('.~ of dOllll'"li" i l l
, 11I~l r,I".: · I t i .~ jl\ ~ '> I"I'''lin.!! 10 W)t",- ill t1li~ ,·,nulI'd ioli tlla( ( III' ,·o:ll 
f li:.:"lI i (I') H'l\II I;:; Il"i ll lili I"{'n"h or Ow '[\inih' l"il"l'l" II"\'1'C I" he flIH'IW') 
:1 11,1 In "'ked, H/1 11 (Iti~ i s one! or tllc pl'cs~ lIl plll']lO~r.O nr II", allpn.· 
l'l';alioll lIlull l' loy 1111' [ ' lI ili'li ,""hd:,." (:(>1"1'1'111111'111· rill" IIIl" ii ll )!r"r.,. 
11 1<'11 1 or (ltl' 'I.'l" illi:}" r;I"Cl', Tt 1\"0ll ltl nppCIT!' t l l(\ t 11'-: rill' had, a" 
tS111 tliI'!"" \\""I"e 1'1'I"-"(' n ~ \rllO h:"u] in rjCII' IIII' :Hh·l ll1(;IJ!C~ to ]". 
"Ir"n"l 1,,\' II ,i~ l'i l" ('1' fol' 1"(, (!'all"por!:llion of (·"al , 1:1,'. ·Il ill r,," ;· 
.I, 'al ~ ]I""I· i,, "~ In !l lj~ (i lll{', ;111,1 nl,:l1I 1. the Y(';11' H,;l(j, tIll' '"jih'rn, 
1111"(" " 1' (111' ' 1 .'1" ' n~ S· ",'II" (1'(,111 11, 1 ·I,;tllll ('Ollllpn IlY ,·Hl lta ill" n' rl' r· 

'· I I' ·"~ In t(1I' ,·oal ,d"lIg Ihr ni" 1:!':1II.11', h!'IOIr T,:lI'l'<lo, alld l ,il'ltt, 
n, t', 'l 'il,ll' lI, ill "\()k~ 011 , III' ., 1"1'1" '1" ·ili " (~mtll J,'." I'hihl1klpldn. 

1.'t;', 111"(0 ."pl"lk!' " r ((I(' (·()id lII 'ill" 1,:1)"1'.1". 

WilliHtli K.!'lIll l'dy . ill Il i ~ · " I " ' ."I ~ : II II' l:i."I', l' rt'.!.!",~" :111 ,] P I'O~· 

ilo·l"I." "r lil l' lkp!l I.lic' of '.J', 'w<' 18 11. ~I"'ak" of Ik t:u;l l l l.~ it WITS 
11'i" 'I' tt'(·' I" Ililll rl"'11i \ ; ,ri,,".~ 1':1i"!." o f I II" n'l'"bli,- . ;llld il l \ ·nllltll(' 



1, p;lgc 111'i, Ill' qlll)l('~ rl':))n . \l lllll!lh', Irho WI'"fI' :1.lI"nl \):., ,1, '011' 

.1 8:11 , Ihnt ' )illimino !1l; Cf):1i Irn.~ filll1ld Oil IIi(' I'in'r :'i;111 H('1'lI,11',I, 
n!.01d ] ;j 1lIjl l'~ f l'f)1)1 SHlI VI'lipI', h} I ll l ' I'oad Irhidl k'nil.~ 1'1'<1111 

tlllil 1(111) 10 r.t1117.a l{'~, H e '1110[, '," ,\l nlHu lP H~ i<ayin.:; IIIHI 111'C·, 
";,"1').1' ill li :(' lIlil)dk or the ~tr(';]tll Il'1tl'I'O I Ii' h;dlu'd ;It h;tlr pn ~l ~i\ 

in till' n fieJ'lIonn or tit.., lI l(1 ntll or .\ II;,!II."I. 1 '-::ll, IH' ftl1 l11d Ill!' lI';lh'I' 
~il 1\';lI'II1 Owl 110 eCllld not IW"I' il 1'01' :! ltlillllti'. 

I I i;; 11 ,,1 nll l' illlf'lltiflH in I h i ,~ llihli'I~I';lplty III qllntt' i'ft''',\' ~il l,~I,' 

rd"I'i'U"/' 111;11 I'n~ l1]lprnJ'N1 in huo);s and :lflii,lt ';; """ ,'('I'llill ,:.1 

T" \;l~, fo r i ili" \1'11111" lit' ;Ilt ('IlI11i'"~ la~k. nnd \1'\' "'fIlfi lW "'Il',~,' h, ~ 
I!, ]'l'r(']"'IH'\',_ 1'1'0111 whid l Ihe ~I\I(knt mil," Ilcril'C 11Scful illf"I'II);I

l i"l1 l'nlll'('I' lIill ,~ "\Ja l, 1i;.:' lIill" 1I;'tlll':11 ,~>l .", jI)'O),lm'rl' ga~ :lui! 1;('11'" 

"'llill ill Ih is Sink. IlI , r,,1'1' hl '.!.!inl lin g Ihi,. h ihli' I;:l'aplly. hOIH'I'er, w, 
'rill i l llfl/(.. I'ldil'l ', II \(' 1'\' illkn,~nll,:.! " /;liPllll'lIr '~Inl h~ ,'(lll('el'11i Jl~ 

'I" ' .\ ;I _~ . Il\' (:, c . '1';1,1'101' ill lti,~ "Kl;d i ,~ tit .. " IIr ConI." Ph il:HleJpizia, 
t ~I~ , I f 1' ~in~,. iH 11i ~ a llthol'itit'~: 1'1 11' nO Il ~llln ' l.'l'lrgmpll: t il,' 
""II' ()!'h ';ln~ Pil 'UYUIl(, ; ),I'otc;c ~lIr Ii' Texa~. r101'1111\t'1l~ "'UI' ll ~ COlll-

1l l('!'('I' ,' ,d "'r i l~ I11': .J II i lid, 1 :-)-I'~: ,[, 1211Il('dy'~ '1'(':\11;:; ; ItcJlOl't in J 1'.:)·1 !" 

1Il\ ~ " ]t io Ul'ilUtlt; .!.Hn,] COltl]lallY" ; .'IJf,C II110p.h, fld. '!'('XlI i< ; l hll',. 
TI'~;I", :llIiJ ";\ "tt'~ 0]1 The l J!'l't 'r Ino (;"","11 ':' 1,,1" I. i, '!!!". I:, I' , 
THill'll . I'Jl il;lddpl li;l , JS t?'. 

He "ny~ ~ 

" I'il('/I I."/;c,- A" :'UI1'"lU<'<'Ul1'ul II"" I>"~n u,:],k " r 1\,,, .. ~L"t,·"" .. , in 
:r(' ,~ " " , within IfIO,mil l'~ fl'Qlu 1Iou ;; l<IIl, o f ,I ~ I\I,,1l l:t),;., 110, (( .'i,,~,'I," ,., ', 
", ' n,hl~ ~ lli .. l'ikh I.akf' ur Tri lli !l"d, It I;; l ill!',] \lith l,il 'I ""'" "!' " .. 

1'Imlllll". :01<[ i~ nlH>IlI n ' f'",,. l i' l' "f 11 m ilr in l' in""ln fl'l "'I1(,", Illll'ill;! 11", 
, .... 01 lI'il11 1'1' nHJntll ~ i t" ~lIl'f;u"c i~ I,U',I. "lI'.l i;; ",11',,111 .. <> , ~ " ' Ltittil,:: ,I 

l"'n'OIl, 1'1'<>11 ' No""mlwr , .. :lIard, it. i~ j!"uf' rall," ""n: rr.\ wilh "'''\ '' ,', 
,d, iI'1 , i .~ ,,,,id {" I he I n ~ I(': (ron, ",I,irl' f' :ln~(> it h"s 1""'11 (,<lml"'''II,'' " l ilo',1 
11\1' "!';"llI' " .. ",1." lu thl' ~ Im""(>, , "I,.tl h." :1 ~ r'riu;.!' ')('t'IIr.". up:!\, Uit. ""'It .' r 
or I he lakr. (I'HllI ",hid, "" nil," li'l' ,i.) /1' ""1,,, 1,1," )wll'nlc",") (0(1111,"",,11," 
ttoil;; up, fnul! Ih,' looUm .. , Tld~ 1iqlli.r ,:!r:u) ""Il," h:,,'ol(>n~ , 011 rxp"~"I'" 

10 thu :1;1', nll,1 f"l'Ilt~ n hl,,,.k pill'},.\' " uhSl nIH" '. · 'uli lal' tn Ihat w!,'" lo 
f.lI""~ 11,,· "i,rr~ "f t l", I,,),; ... , It i~ ~ni,llo ,.,·",,,,I,h·, I' r"I';.el~', IIi" l.iil( lI"''' 

,,( T l'iH id , .. I: at,, 1 11", T .. ~"". """".';'" ihnl, ,tI _'" .. ,' fu lltrf' ,1n,'-' il "ill 
10" ,;,I ' I;(!,I. ' f"r Ih,· »\'I"I"<'1i" " "I ;.:". 1,,1' 11<(>;" "iIi"., I I ltll l' ''~ "i l l, :I 

"n,r ,'1.·al' 1,l'i~1d l i,\."1<I, hul ~ i\"( ' _~ 1)'" :1 plln~N' 1 ",1<,1'. 
" ,'(In) i.. n<>", ",'-)1 )';11<)1"11 )" ,' ~i~1 ;11,(\",1;11111,1' i ll '1'",,,", :111h"" ,~h II", 

""Iml l'.\' loa~ 11',1 b"'11 ;,!" " I" ;,!ii'al l.1' , 'x~(\li"f',l , 'rhf''',' i~ Ill' ,1"nl ,1 1,,' 1 "" ,,1 
\'''''' ':1 ;1 < :II i"I"'T;ll" " lIlil,,'I," :"" '"~,, II", <"W ll tr." , in" ""1'11",,,·1 :",,1 ... tllt " 



Ire.t directi"tI. 1111 ~'<! n el"nl I)os it i,," is abml~ two IlUndretl ",ilc~ fr"l11 (he 

t'ua~t. 

"On t ile T rinity r il'er, ll\"o hunJnotJ lIli l '!~ ahol'c Gull·t',lon, th ,' <'oal 

re;! iou thcre WU$ ill\"es lig'ltctl in IS~(l, nlld found t " he ulorc "~l<·n~i\"f.! 

tll;>1 1 \\as 1Ilitidftllt e,L A <'{llujlany. nnde!' lhe t.il l" of tl'l' 'T riui ly C, ,,,1 
:IntI )I"inin;.r Con'l';'".'".' \\"1 ' ~ incorl'0rat<>d by (\11 ad of Iile Tc.~"n COII;D""~ 
in 1810. IHotl, anth racite 111',1 b<'lIIi ·lJi t nudnotls C"'I!. som ewhat l il.;<, the 
ra n n .. !. ill ap ]l<.',ua ll ct' , (}I!~ ur~ here, 

" .\liuen,1 "!Ill I, in ~rcat auundnnec, pr~,·" i1s not far fr om t he Mllstan;.l' 

1'I '; , iri,~. !l b "hn fu,"It\. acco l1ll'~ llicd with l'XCI'lh'lll in,n 01'<', in (I,,' 

" iciuil,1' lOr Xa,'"::d,,da,.", .\c",onl in r:' tn r~p,~rt, Ih i ~ CI>:II is nhlln<l'1I1t, rich, 

and of 1I fin" "I'f"'.' r n:orf'. 

"Mr. KCII!1C,I.I·, who Imh !:okc ll J>:lins to col lect in fol"l ilatioll relative t " 
tllc I'CWUI'Ct'S "f T •. " >l ~, although lIu t all o r i;::inal ifll'cs tigutor, snys, in a 
lI"ol'k published ill 18'11 , th:ll ' in ",Idition to iroll. the util i tarilln ~o" cre igll 

of Illdals, T exas f'0s~tl~se~ c<Jal-the g rond anx il iar.'· of the arts which 
tend to c nrich (t",1 ,·i"iJi~c thc 1I"0dol.' Goal, bot], alLllm lcitc anJ lJitumin· 
ous, IllJouJlds (r"ltl !I,c "i'1'inity ri\"l' r to tho l:i" (; n'mlp. The co"J 011 til<' 

J"th'" riY .... , Ul)(\\",. u"r" rcs. I" ,s lx'~11 rppl'l'~"nlc'\ r.~' till' 'lgcnh o f t he 
1't;J·tI.~ (1",/ .\"~". 11'I:!'I)1<1 I,,,,,,] GO"'/"'''.'I (1111 ".~o"iali"n lo ,okclI "I' h." thp 
1'1:"olll, i" l1 ill 183(;) as of C.H",nen t bill lllli llOll ~ 'lllali ly. 

"1-'''rll",'i''l1 ~ vf ~l'(:(>nd;II'.1' 1i1l' l'stum~, with othH .' 01 c:lfooniferous s'llId· 
~lUll t·~, ~ hal,·s. 'trgi ih,t cous ir<'1L c r<.!, a mi bitun,inul\~ "on I I.oed~, "I''! ,, ~i,1 

to OC{'IIPY n ]"- r~c l'Ol"li" lI uf t he i ~l;(' r iur of T,' ... a~. Wcstward of Ihe~e 

oe"m'~ llll: inferio r and S ilu rian sl.-ntn, {.-il,ohit., J;I\I,,"tolU~" "nd tmIlS;' 

lion ,·I.I!!'.' . HI',I"on<l nil, ha sallie mill "fi'm,r.'· ro.:k< of the Hotky Moun· 
I"in · :1ri ... ! ; 1I"1Iill' 1Ior thw:1rol i .; lIw i!' reaL .~a!l I:lkl' tl f Ih.! Ur:l 1.os, :Inti 11,1' 
l'U~t ,, '<1 ~"lif{' I"' ulS p':,!ion \\',c\"I: I" "d h.l· IhO! '·x l ' loriu~· , · .~pNliti"m" of ("1]1' 
bin I'il.;,· a,!d )lajQr J • .,,,:,! . "'HI ~i ,,< · , · 01,,,,1,' HI" lT familiar tn u~ b~' :>'11'. 
(: ," ';,!g" " ,,,I " I her 1 n1\"plcr~. 

".\ I~"I >If ('0, 0\ c.~t(,II,I~ "I"I'O~' 1101' Br,'l,,' rin'r I'l\ral'''~ t loe V ul,' 

llraz," "'HI 110,· 8" " .. \ "dl"<'~-, ,Iown which " t l'~a!ll it lIlny Witl lOllt d iffi .. ·"I !,'· 
I", 1 1'''n~I'U''I('d a t hi;.!h wnl"r. 

'·.\'('nr th" Pit,\' o f Austi", 011 Ihe cI,sln" \'''1' ,\''1' ',f the Oolol'ndo, ;, a 
,,,.,,]... ,· "I1<·d l\J"III,t. JlOHlU-lI. oVl'r lookin.z .. \1I .• li n . "nd ha dng- " fall o f 
"''''' 11 ]"lUd,..·" fccl ]lcr]lc n(H ~ ul;tr to tile bed of 110" ( "llol'(luo. Th is all' I 
"lhn ],iH~, aUI"lIIgh lint ~cir llt i lil·"H.v eX'll"i!,c,1. ,U'C knoll'II to (·()U tn i" 
1o",l s "f :lulh,.ndu' L-o:o\. 

" 0 11 110.· IUo (:"m"I~. ~outhl\' {!;! t of Dc.x",', ii , ~ ;.!n.'u t :110\111,1,, 11 (,<'1 o f 
foil llUli " ous eoa l. '1'10(' 1I'''' il-'"l ioll o f Ihi~ l'il'H i~ n'I'<ll"lel\ 1" II(! fI, !.' f" r 
"i;:: 1I1 lloollt-hs in the ,l"Nll'. 

" J II lltnny parts of the I"(l llill~ Il rai!'ic rcgi'lu. c",,1. <>i fa ir '1u:llily. and 
" '011 <!I'C IIn ,'c IICt:II IUUlld; 'UBI i t is ~ 11]1]1o.{'{1 lI' :l L betl~ <Ii Ih,·.,. m llluMe 
I> ,;nrntl , c~lel!ol OI"'r :I l!1""al pllrt 01 lhe c<J11 11{1""', 

"H'e ha"e !" cr,·in..:l S"lll" r",-e"t illl"rll'''' ' ''" "f 11,,,. ('h~n""t.·I· "f t],p 



('Ollll l l)' 1. II·d,'ring nl'''l1 I h .. R io (':rOl nd,., a~ far "I'''~ Ih" j'l'c"i<1io ,I" 1: i,) 
C:ralld+:, 11 '''111 (he nult,:;; of ljelll~ll:"ll\l B. P. Til ,h~ll. 

;'0" "I'I'I""'1<'li in :;: Loredo, within forl y or lift.,· ", il",. h.l" (I,,, ,· .. "r.~" "f 
Ih,· rin'I', and l'.\(e,uling nor lh of th a[ t,' '''II, ::J. <,"a I f''''",,,Oo l1 j, Ir,,"" I"'''''[ 

.IIl " i,,;! ( hal II i>l ,1I1I"P. \3t'.ls of "<>nl lire fr~~ I" en1. l .'" 1<, hi' '<,PII . a .. "I'<' 

.1"I""ih of lI it"e lind oulphur, nwl ~h;n lhi(>k hed$ of good /in",·la ,I·. ;I t 

Ih" I .,, ~r~ of tl ,,· bluIT.. Thc.Of> strn/,;,. :tlld tI,,~ ~{"CO"'I'''II)'illg ~andA"m~ 

I"(lI'k" " I'<' "UI'I'<I."" I , ,, 10" a l'rll \oll;!rltioll .,f ~h ll il lll' ,(n,t a nt (:\I(>rl"cl':I. 1"11 

the THo ~,dad". t n (1«, ~Ol1 tlLl1'l'St : II~ th t'~· n.gref' in their nl ll;!" rlflll lli p. 
The \1" r i\l"', wi", " 11!,<1r~l\l1y i.~ )Jot "cry !: lIuil i,,)" wi t h J!'c"I";!il·,,1 I' huno"u:m:"l, 

.1o~ I< nL ("l'lli .qh ;Illy furthcr details." 

iHI'. T;I.'"IOI"s s{lI tel ol'nt ill regard to I he t' .xis(encc or he'cls \,[ 
:lnOlracil(~ co;i/ i ll ")J('UJIt BO/well, u('ar Anstin, seeUlS to I!llye beel! 
ilul: to lhe c\:cJ'cisc oJ n lively imagination, as al~o his ... j,atement 
with H''')lCd to ill(' llf'u::; o[ nitre ~nu &t11plllll' on t he Bio Grandl" 
l)(' lol\" l ,lll'(·,lo. :-:0 f:"l " na k nowll , there i ~ no rn\hrncite coni fln,Y -

1I'11I' l' r ill 'J" ''x a!', 1101" anr U~lls or nitre. 
'.1'111' pl'inc:ipa l 1"(·fl'1"(' nu ;,s to COll I, ii){nitc, 11,)illl":li g a;:., produce,' gll ~ 

:lml j'll' (ro]Ctl lll in 'l\'.x".~ flrc n~ r(llto\\"~ : 

cOc'\ r.J AND .LIr:NI'l'E. 
04 ""111;/. G, I. 

,st '·II{igrflphi(· H('lat iQlIs of th~ n~Il H('(l ~ 10 !III' C;u·!,onifer
Oll~ anll P crmh"tn in N"orth(> rn 'l'rX1"l ),. Bn l!. r.ro. Soc .. Am., 
Yo1. XIV, 190:1. 

Adfll)"~ ' W. rr. 
COllis in Mex ico- Senln H()~a Oisl1·id. 'r I"lJH ~ . • :\m, T, I.~1. 

Mil!. J<:ngr~ ., Vol. X, p. 272 . (Mentions T~lIgII' P'l ~.~ ('on 1 IIn(1 
hl'Ow n eonl nenr Slln Antonio.) 

.. b ld.lltUer, Ohas, II. 

'I' l lI' Brazos eual ]."icl(l, ' I 'exn~. 'l'r,m;:.. AliI. I llst. ?I Ii ", 
Eugl's. , Vol. J X, p. 49:,). 

Tile Cos! 1')'(1(lc 11)1(1 i\lill(>I,.~1 Wllgc,~ i ll the [ I llit'("j Sbltt'~ 

fm' the Y ('lI r l RRR. ' I 'l-nll .~. Am, J lI~t. :M i". ·!<:ngr,; .. Vol. 
:,\Yfn, PI1. 1 '! ·! · 139 . 

ConI in 'l'('X1I~. Min. Ups. or the 11. K , ISSG, lSii1, nIHl 
, .<;;;88 . 



flo'r;" (")(11 Jlinr, Ji/J/lf"f}"c COli-lily, l'C.TUS, Th e. 

r!l "~ ip' l lI'd ilrlic-le in I'~. &, ::-. r. .1'1, Vol. l~X, No, ]9, X /\\", ~) . 

ISH,i, 

/:/'cci:ell1"idYIJ, r., P., lIell!"y 11'/'('/\;11 ;11'1' (111/1 w. 'J.' . n l'II' 

:':(('<llIIiug T,,~t~ or ( 'Oll!' .null. '.?~, BlI l" , )I ine~, Wn~ll itlg, 

V'll, 1!11 2, 

('flillpfwO. Jl . N. 

'fl it' COlli n('~('n"'" or ihc Un iled Slnle's. 111 "'1'11\' {'on I 

ll('!<~I Il'(~('s of the WorM." XTl, I lltcrnn tioTHll G<'1l1. CUll ,!!' .. \' 111. 
11 , iVl3. 

H OII' T .ollg: \\" ill l ite {'na I Hl'~Cl'\" '" <I [ lI'l; I'll i l('ll :-;{;I1l:~ 

Ln"t '; ~\bt. GC'ol. ) [;lg" 1 ~\'hJ'lInl".r, }!)Oi , 

( 'lns:oiliClllioll o( Conk T nilis .. \ 111. 111.~t. -'f ill. ElI~\"~., 

\'01. ,\XSv r, ]!p. ;J'.?,!, :1.jo, 

Cow ll lt'I"(·ial Ynh,c o[ l 'n;11 1ri lll) S'llIlpl i JL.!!'. 'l'\" l ll1,~ . ,\ m . 

Tml. ~!ill . EII:;)"S., Vol. X XX V, 11)1. :111':\03. 
~!; 'jJ ~j lf)\\"i llg ("}Ht 1i"I,I.. or Ole Vnitctl ~tll ies . Bul l. 11 , :-;, 

C. :-;., No. ,'H.l , 1!t( )7. 

('u!IIflbrll, 111. E., and ['(trkcr. R . 11', 

CUll! I, jelds of the ( f lljl('tl ~Int('", 1'1";111 1" . ,--\ 111, 1m;!. )Jill . 
}:II.~ )".~" Vol. XT~, pp, :~r. :- ; , tGO. 

S('(.l I1I~o lIlH1I'I' HolnH.'f', .T. :\ . 

('olll l lldll.\·{rlj ill Ihc l.'1l;t lJd Sf{/(e.~ TJllrillY I:H/. 

COll i '.I' n1(1I: Bull .. ,1.1 n. ?', n)n, 
r" lIlIm iliS, 11', P. 

'l'lte ':;;oll(h(!1"ll ]-\onlC'r or iJl(, Centr ll l Coni F il'lll. hi All. 

l1"p. RpoJ. Sli n '. '1' rx., I f.lA!" 

Ilepod Oil the l~ (lol0f!Y of :"iort hwc~t '! 1"l 1 'l\''(:I~. :~,l All . 
Hl'P, (h'u!. :;111'\' . 'I'l'X .• 1,'1!lU. 

i\Oles on rIle 13eulogy of XI)rfh·.re~t T('XM. Ith ,\11, J:l'p. 
Geol. S lm·. 'rex., 1892, 

'1'11t.' rlM I Firltls nf TC'XH~, Unlluf, U('(; . , 1\fa rch -10 , ISfI ,s, 

/I"I/s.~ell , . i fl'.ffl/lll,.,', 
i\I";!P of (,lilY a lll i Ligllitl' Fit' l d ~ II('n l ' 1..(,111\ , ·Fa.\"('ite ( ·ollll/.r. 



'! I ~l 

hl "gok~ 011 Smu(' C;n.\·,~ {!'OlIl 'l't'\,l<' ,Ru ll . U. !". Ii . :::i .. ~o . 

. 171\ T!JlO. 
~Iincl';d H('~Ot lfC('~ of 'J'('xn ,~ . '[','\;1:< AlutllllmH: and ."'i ln tc 

llH1. Guilll:, 1 HO<J, l!lJ/l. 1~11 1 . \!H I. 

1}!'(fl.-f', .17, F. 

I/C)lc' l' t 01' Colon!!ll\ C'lnl hell];; or ' I 'CX:l~. ·!l1L An. Uep. 

(;('01. Rllr. '1'(' \,., l RP '? 

])' IIIIV!e, R. '1'. 
" llnl in TCXIl,~. Mill. P.cs. H. S., I HDR, p. ;l(jS. 
GC(llogy of HOlljh\l'c~tcrn '1'I:.\n~. 'I' rHIl~ . AliI. lll.~t. ' lin. 

]':ng-I'S .• " 01. :,\\,:x rn, pp. !"l1:1-0S7. 
Jlrpod (Ill the .TIrolrH ( 'oal a ll il I.igllih .. in 'I'1 ·\iI .~. '.1'1'.\ . 

1:1'01. ."\ 111'1'. , Pi! )'! . 

1'l'{oIi mi'HII'.1' U('p'.rl Oil tltl ' l :l il i;-;ll1iHIl or 1.igllil cs. ·c\, . 

t ;coJ. :--; ([ 1'\'., l S~1. 
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:"('1' 11 1';'0 ,\n . H, 'p. '.I'(' \' . n col. St!l'I'" rf:f:f: -1 S!l2 . 

I' ll Wo()i{,I1 ',~ ( 'OIllPrI ' ItCIl-il' (' lTi~tory or 1'{'xu~, Yol. l1'. pp. 

l~l-!i l G. 

"'milS, 1m If. 

('on l J. r\!l(1.~ ill ?lbn' l';"k ('nlln ty , llrlll' l ~ :lgl e I' ,t '::~. 1';1 111 _ 

phll't, All ~tin, l!) l '? 

F I"/l/1'/lfl, II. S. 

i\rlkle Con I ill :\Iill. 1m!. , Y" I. I I, 11'i ~);I, PI". 21 1-2 1;. 

era!/ ... lI l'in . 

InTII(' 'Tin{'I'i)1 1 1I1!n~ tl'.l'. Yill. XIX, J !)HJ, p. I '!!). 

/.r'/, f'I'UI', F. F . 

. :\ spJIIlH lind li s lJ ~c~ . 'l' l'll ll ~, A m, J ll~t :I\l'i ll. HII,!! r~ ... "111. 
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I-I {(yes, (o'. 11', 

III ]1u lie0l1 -:\0, 21;), F. S. ( i. S., 1~ 11f 3, [)p. '?3S-'?GH, 

11('1"11(/011, ·1, '-I. 
I II <elkport ,m I n'll Ort' I lj~lrj(·: Il l' El;:i T~' _\n~.· ' ?d ~\n, 

Hcp. TC'\, . Genf. Run'., lS!Hl. 

lI ill, '/e·~se T, 

Coal Tnterests of the SOllUl, '1'r*lc~lIIAn, .I:m. 1, I S9,),. 

lI ill, U. 'l' , 

Coal }' ;cltls f)f 'J'(>:\ !l ~, l li n. n(·.~ . r. S., Hi!ll, IS!) '!. 

l 'he T're~rn t Condition of Knowl r (1.!!c nr r.('ology ur ' 1'i~:\ a"5 . 

U. S. O. S., Bull. No, 45, ISS7. 
G{.'{)gmphy and (i('ology of ill(' Black 1(1((1 Cmllll \'ra iril:~. 

'.l'cxas. 2]st An. Jlep. U. S G. S .. P t. V IT. 100l. 
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