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COAL MINING IN II.I,INOIS 
By S. 0. Axl~~ios  

1NTROI)UCTION 
' I ' l ~ c  i l n l ~ ~ ~ r t a r i o e  o f  n nilti1111 01. n s l ; ~ l ~ ~  I I I * ~ I ( . I I I I S  I I I I O I I  i t s  

n g r i c . ~ ~ l t u r u l  r o s o u r c c s ,  i t s  (:on1 p s ~ ) l l t ~ ( . t i o ~ ~ ,  111111 t11(! c!\1(,111. o f  
i t s  i r o n  ~ n n l t u f ~ t c t u r c .  C;OIII i s  ~ I I ~ ~ ~ s ~ ~ ( : I I S I I I I I ( :  lo I I I ~ I I ~ ~ I . I I  c i v i l i -  
z n t i o ~ ~  t t n d  i11011s t r in I  (l(:\~elo11111(?11t > I I I C I  ~ I I I !  ) J I . I !S I . I I~  ~ I I ~ I I I S L I ~ ~ I I I  
p r o s p e r i t y  o f  I l l i n o i s  i s  c l u e  p r i l i c i l ) n l l y  l o  tl11. 111sgc I I I I ~ I I  of' i t s  
c.onl f i c l d s ,  :l(i,125 s q a n r e  inilc!s o f  i t s  t ~ t r s i t i ~ s y  l ~ ( i i ~ t g  I I I I ( ~ ( ~ ~ L . -  

I n i n  1 ) s  c o n l .  
T l ~ e  n l ~ n u a l  c o n 1  p r o c l u c t i o ~ l  o f  t11(. \\ C I S I ( I  is I I ~ I ] I ~ ~ ~ ~ I I I I I ~ I . I S  

1,450,000,000 tons, o f  \v l l i ch  ntno11111 tlit: l J t ~ i t ~ ~ l  S t n I ( : s  11ro-  
tlaccs n b o u t  40 pcr cent a n t 1  tllc. S t n t c .  01'  I I l i ~ t o i s  111or(. ~ I I I L I I  4. 
I l l i n o i s  is t h e  t l ~ i r d  I n r g e s t  p s o d u c - c ? r  f c o n 1  i l l  tltv ' i J l t i t c< l  
States, b e i n g  csccetlctl i n  p ro (1 t i c t io11  t1111y l ) y  I ' ( ! I I I I ~ ~ ~ \ ~ I I I I ~ ~  
and I V c s t  V i l . g i n i n ,  n n ( 1  i t s  I I I I I I I I I I ~  to111111gi. i s  n l ~ o u l  11 11cs 
cent o f  t h e  output of tile c o u n t r y .  

3 h p I o y i n g  80,000 11it?11 \v11o 111inc ~ I I I I I I I I ~ ~ ~  (i0 111illi011 tolls 

o f  coal \vost11 o v e r  $0 i n i l l i o n  i l o l l n s s ,  1111% c o n 1  ~ n i l ~ i r i g  i ~ ~ d u s t r y  
~i iust  be r e g n r ( l e c 1  n s  one o f  t l ~ c  inost i 1 1 1 p o r 1 n n t  i n d ~ ~ s t r i ~ s  i n  
tlle S t n t e  n n d  i t s  e c o n o m i c  s t n t u s  i s  o f  v i t a l  intc!scst.  

I\?ith n t l r s i r e  to i ~ e  i ~ ~ f o s l n r t l  a l ) o n t  tl1c3 t l rgrc!c  01' s i ~ f t ! t y  
to t h e  ~ i l i n e r s  rind t l ~ c  c f f i c i c n ( : y  o f  ~ n i l t i n f i  i n t . t l l o ( l s  tl188 I i 'or ty-  
s c v c n t l l  Q c n e r t i l  A s s c ~ n l ~ l y  o f  t l l c  S t n t ~ .  o f  1 l l i n 1 1 i s  n r i t l ~ o r i z e t l  
nn i n v c s t i g n t i o n  o f  the c o n 1  rcasour(.cs n t l ( l  111i11i1tg ~ ) ~ I I I : ~ ~ C C S  of 
I l l i n o i s  by ill(. l ) e l ) n r t n i c ~ ~ t  of J l i t l i ~ ~ x  I i : ~ ~ g i n ( ~ ~ r i n ~  o f  the 
1,;nivc.rsity of I l l i n o i s  n n t l  t11(: S t n t c  ( ~ c . n l o g i c n l  S ~ ~ r \ ~ e y  i11 
~ : o - o l ~ t ~ r n t i r ~ n  \\.it11 t11c l i n i t c t l  S t c t t ( ' s  1Z11rcv1u o f  Xlinc~.;. 14:11<*11 
( Y I . ( I ] I ( ! ~ I I ~ ~ I I K  1 1 n r t y  to the I I ~ ~ I ~ I ~ I I I ~ I I ~  ft11~11ita11<vI . ~ I . I I ~ I I ( ~ I  spv(~ i111-  
i t i t s  f o r  p ~ i r t i ( . t l l n r  ]11111s(sti o f  !It(! i n v e s ! i f i n t i i ~ ~ ~ s  n n t l  1111: \\*IIL.I<, 
I I ~ ~ ~ I I I I  it1 1!)11, 1111s 11c!t.11 c o t ~ t i n n t ~ ~ l  t111<1~~r I I I I I I ~ I I I ~  s ~ ~ t i l i ( * t ~ t i ~ ~ ~ s  
o f  t l ~ c  i n i t i n 1  nfirrc.rnt'nt. A ~ ~ ~ I I ~ ~ s I I I  S I I ~ \ ~ V ~  11f I l t c  S t n t e  1111s 
11co11 I I I I I ( ~ C  11y ( l i ~ t r i ( 4 s  t ~ n d  f i t ~ v ( , r n l  s l l (~vi111 111.0111t~111s II:I \ .C I I ( > P I I  
s t u d i e d  in  t l c t n i l  n ~ ~ d  the ( l n t n  t1111s o l ~ t n i ~ l t f i c l  I I I IVC I I ~ > C I I  111111- 
l i s l ~ c d  ill 111111~ti1is issl~tld fro111 t i ~ n e  10 t i n l c  11s tit(! \ \ ' I I s ~  p r n f i -  
rrsscd. 

(7) 



'I'i111t  ti^: \vork of t l t ( 2  l f i i ~ ~ o i s  ( , ' ~ I I I I  S l i t ~ i l ~ g  l ~ t v ( ~ s t i g ~ ~ t i o ~ ~ s  
is 1111s\veri11g to t i  ri~111 I I ( ~ O I I  i s  ~ I I O \ Y I I  I)! tltc* I I I I I I ~ I I ~ ~ Y I S  of rv- 
<luests for  l ~ ~ ~ l l c t i t ~ s  \vlticl~ Itil\,o wIlncb 1'ro111 I I I I I I I ~  I ' o r ( ~ i ~ t ~  (:OIIII-  

tric?s, fro111 over!. Stclto it1 tllis C O I I I I ~ ~ ~ ,  ru~cl I'tx~in 1111 11nrts oS 
l l l i ~~o i s .  , i , 11e ol)j(~ct of this 11111li!ti11 is to i111str111:l I ~ I I I I  S I I I I I I I I I I ~ ~ Z ~  

titc ~ l i s t r i c t  r c ~ l ~ o r t s  so 11s to  C O I I I ~ I I ~ ~ ~  I I I ~ I I ~ I I ; :  11r1irti1.c. i l l  t11c. 
<liffcrer~t (listricts rt1111 to ir~ctltc ~ c ~ r ~ ~ ~ ~ ~ c t l i z i t t i o i t s  1111 t l t r :  ~)t.rtetic~: 
of the S ta te  us n \v11011.. 'i'lt(: n(tc.11 for sucll 11 s11111111111.y 1)1111~- 
tit1 i x  cnrp l~ i~s izc~l  I)!. t111: rttiii~y I S S  I cb~lrlirr llistrict 
rc?ports \vllicll ttrc I I ~ \ Y  out  o f  11ri11t. 

111 ortlrr  to i~irllte tllc? 1111ll(~ti11 I I I O ~ ( I  vrt l~~:il~l(:  to tltosc i l l -  

tcrcstcd cot11 I I I ~ I I ~ I I ~  in l l l i~ io i s  1111 i ~ i s t o r i ~ ~ ~ t l  c1111pt(~r ~ I I I  111~  
c~conomic d c \ ~ e l o p ~ n e i ~ t  of tltc? i~lcltlstry 1111s I r t ~ r f i r ~  illc!l~tllcll 111111 

r l  J>ildiogrnpl~y of tlrc geology, trlrc?i)tistry, r r ~ ) l l  csl~loitrttir,i~ of' 
t11e d i f fe rc i~ t  scnms )Ins 1)cvn i~l)lrc.i~~Icvl. 

Tile operntors, s ~ t l i c r i i ~ t r ~ ~ l l ~ . n t s ,  rni~~c! nltiltilgcrs, rultl 1ni11o 
\vorkcrs of the  chosei~ 1ninc.s I I I I ~ ~  tllc Stlit18 . \ l i t~v Ins11c~c.tors 
ri!ndcrcd grtlctrous nrlrl vnlunl)l(! i ~ s s i s t l ~ r ~ ~ . c  i l l  t i t(!  c:oll~~:tion 01' 
llntti t111c1 i ~ ( ~ k ~ ~ o ~ v l e ( l g ~ ~ ~ c r ~ t s  I I I I ~ I L  l)e1311 II~I I ( IC:  t s ~  t11et11 wit11 p11r- 
tiotllnrity in tllc tlistri(.t r(71orts. l~'t~rtlt(!r ~ ~ ~ ~ l i ~ ~ o ~ v l ~ ~ ~ l g t ~ ~ ~ ~ r ~ t s  
tiye (111~ to  ASr. 17. S. 1'(-111>111ly, 11 r. A .  J. . \~ooI . s~I ( ! I I (~ ,  31 r. iq. l r .  
ASO(IC~WC!II, l r r .  T ~ ~ ) ~ I I ( . C  ( ' I I I ~ I ~ ,  11~. I .  I .  ~ t ,  MI..  (;. ur. 
, I  i r ~ r ,  Arr. ( - I I Y I  S ~ ~ I I O I Z ,  1 1 ~ .  G ~ I ~ ~ I ~ I I I  ~ ~ I I ~ ~ I ~ I I I I : I I I  I I I I ( ~  h l ~ .  I). 1 ~ .  
I ~ I I V ~ I I I I I I I I I  for  f ~ ~ r l ~ i s l t i ~ t g  S I I I I ~ ~ ~ ~ ~ I ~ I ( ~ I I ~ I I ~ ~  ~11st ( I I I ~ I I ,  1111il 111 Mr. 
I 1 '1rri i1go1, l ' i s i i l i ~ t  I i i  1 ,  linitcacl .\li11\, 
o r e  I '  \ ~ i i  for r (~v i (~~v i t t g  tItc2 ~ ~ ~ i ~ t t ~ ~ s ( ' r i l ) t  of this 
rcl'ort. 

r I11c 7 t ~ u t l ~ o r  i s  g r ~ t i y  i t t l ~ t l  I I't.oSt~sst~r I f .  TI. 
S e l  I of I ~ I I I I I I I  of I I I  1 t t i 1 1 i i 1  o f  t11(! 
IJilivttrsity of Illiilois for  his i i~ \ . i~ lun l ) l~~  l ~ s s i . ~ t l ~ r ~ ~ ~ o  in rlrrlung- 
ing the s n l ~ j r e t  mnttclr of Otis report. 

I 1. Copy of Jalirr's map made in 1674 (From "A tiiston oi the \li~.ir- 
+pi Vrlicy." by Spcara and f -hrk)  



1-1 I S T 0  R Y 
1'1~:1<1OI) 014' 1~:Sl'l.O~lh'l'lOS (l(ii:\-ISlO) 

1111 tn tile 11rt~sc~11t tinre tile first ilrelrtio~~ o f  ~ 0 1 1 1  i i r  t11e 
eo~llrtry \ c l ~ i ~ l ~  n f t ~ r \ v ~ ~ r t l s  I ~ P ~ I I I I I P  tlrt' 1Jnite~I Stntes  luts l)c!eli 
e t r o~ i t~o i~s ly  crt.clitrcl tc) YntIr(.r 1.011is IIe~~l~l!lrirr, \v11tr sIro\vs 
~ r l r  21 I I I I I ~  ~ ~ ~ t l ~ l i s l r ~ d  ill tlre 11~cntiolr o f  it "$:I)IB I I I ~ I I I ? "  

I I I l i ~ o i s  i t .  'I'trc credit  ftrr this first rlror~tiorr nf 
coal 1l1rc.s ~rcnt, I~n\\.t.vt.r. lrt~111111: t o  1lt.1111rlrir1 f t ~ r  tire first flis- 
c.oscary o f  c.ot~l i l l  tllv l ' l ~ i t ( ~ l  Stziteu 1)y I ' : I I ~ I I ~ I ~ * ~ I I I S  \vtrs 1111111~ 1ry 
.Joliet a~r t l  llacclttzttr in I(;;:{. Mnrgry's nw~r~ir l t '  of  .Toliet's 
voyngc! suss,  "'1'11t. suit1 l l .  .lolirt all6ls, 'Sllnt IN! 111111 set  rlo\vr~ 
i n  Itis ,Torrr~~aI 1111 c~stret l)t*strri~rtiorr of tlro Irorr-lIi~ic?s tlrc?y 
tlirc.overt~tl, a s  alsn of the Q11nrrit.s of lIar\)It-, lrrrtl Cole-l'its, 
I I I I ~  T'l~c11s \vIrerc! t11t.y fill11 Snlt-I't~tr(., \\.it11 scvt!rnl otltcr 
t l r i ~ s . "  .Jtrlic?t's I I I I I I ~  of 1(ii-l2 (Sce l i ~ .  I ) sIro\ss the locntioli 
of " ( ' l ~ n r l ) o ~ ~  111. tvrrc." (vonl) nc!ar tilt, ~rrchscbt~t city of Cticn. 
1.n Srtlle il l  his 1t.ttc.r to F'rontelrnc: (IfSO) r(bf~.rr.i~~g to  tlrc? 
Illinoix Ilivt~r' says, "We ltnve see11 ~ i o  I I I ~ I I ~ . ~  tltt.ro tlrougir 
severnl Picecx of Copl)er a r c  found in the Sam1 \vllen tlic River 
is l o .  Tlrc~rc~ is tltc* I~c*st Ifc?n11) in t l~ i l t  (I~rulttry T 11nve 
see11 nny\vl~erc, tlro&h it jirotvs n n t ~ ~ r a l l y  \vithont culture. 
Tlrc Suvrrgc.s tt.11 us, tllnt tlley I ~ n v r  ftrt~ncl ~ r t ~ a r  tltiv \'illnge 
solne yellow llcttil ; l111t thnt onnrlot l)c (;old, nreorcling to  their  

l lelntior~,  for  t11u Oitr of (Ioltl cnr~riot IN! too fine nlicl 
bright nx tlley tnId us. 'I'ltvre a r c  Coi11-Pits II I I  tllnt Ri~t!r." 
lliircl~cetti?'s .Jorrr~li~l \\.as first ~ r u l ~ l i s h t ~ ~ l  ill  Fr.nllc:c! I)y Tl16ve- 
riot ill 1651.' ~ \ r c o ~ n l r n r ~ y i r ~ g  the nnrriitiv1? \sns 11 innp (See  
fig. 2)  eopit!cI lry 'I'l16\~(~11ot f r n ! ~ ~  o!rcb I I I I I I I ~  lry >Inrq~~t!tto. 
130th origil~nl alrd ropy ~llo\\ .  t 1 1 ~  r;atlrc! loc-trti~~lt of "(!l~url)ou 
tle terro" nx cloex .Tolict'x innl, 

FntIlor I,ot~in Iier~nel)ir~,  11 it6ao11c.t.t pric.~t, trcco111lrnnic%t1 
Ia Snllo's exl)editiol~ to  tlrc Illitroin con~i t ry  irr lCi90 nx chap- 
lain nnd in his "A New Discovery of 11 I,nrgc Country in 
America," pltblisliecl in Enjil isl~ in 1689, nl~cl tlvilictltetl to  \\'il- 
l i a ~ n  111 of I fn~ lnn t l ,  says  with rcfr r~nrn.  t o  tltr. conrrtry nlong 



the  Illinois I<ivt*r frorn i t s  sollrrcL 1<1 tilt* site of tll~r 11rvsttltt city 
of Prorin: '  "l'l~c*rc art? 1li11cs of ('onl. Slntr ,  nlltl I ron ;  n l t~ l  
sevcrtrl pieccs of fine re11 copper, \vlticl~ 1 Irov(: foulrtl ~ro\v 
nlld t11c11 11po11 the  Sllrfnce of tlte Knr t l~ ,  ~l lnkes  IIIC 1)elieve 
tltat tllere nrt. .\liues of i t ;  lr~tcl t l o u i ~ t l ~ ~ s s  of otllrrr 1Ietnls 
u11t1 l l i ~ ~ e r n l s ,  wlticli 11tuy be cliscovcrcal olltr t i~ t le  o r  n~totl~c!r. 
Tltey 11nve Alrencly f o o ~ ~ c l  ;\llo~n i l l  the  e o u ~ ~ t r y  of tile 11.0- 
cl~loisc." Ilrnrrc.~~in's I I I ~ ~ I  ncoo ln~~~unyi r~g  titis ~lnrrirtivc' lo- 
cntes n ' . c ~ / c  I I I ~ I I ~ "  011 t \~(!  I l l i~tois Ilivcfir nlrovc Ia'ort Crcve- 
e<eltr ( I ' v ~ ~ r i n )  eopi1>11 ~ ~ I I I I I  .Joliet's I I I ~ I I I  I I I I ~ I  . \ lnr( l~~ct te ' t~ .  

OII tltc tsve~~ty-sevcrrrtl~ of Scpttfir~~l~c!r, 1720, 14'atllcr C:llnr- 
Ir\.ois nrrivctl $11 t l ~ e  jtuictio~t of tl~c! I<tulkakce ci~rtl I l l i~iois 
rivers.' I lc clesct*~~tlt~ci tlte Illir~oia t t ~  i t s  j t ir~ctio~t \\.it11 11 ri\rc!r 
w l ~ i c l ~  IIC ~ l ~ e r i t i o ~ t s  its r i g  n l l  tltc! I'isicoui IIII<I  \ v l~ ic l~  
flows fro111 tlte c o l ~ l ~ t r y  of 13011idrc. "l)c:c.m~se they li~lcl I I I I I I I ~  

n I i t  I : I I ~ ~ ~ I I I S . "  ( T l ~ i s  c o t ~ t ~ t r y  \vns in tvllrtt is I I I I \ V  I,n 
Snllt! ~!111111ty.) 

111 " 'I 'r~iv~~Is tltrt111gI1 t111, 111terior I'nrts Sort11 L \ I I I ~ ~ -  

icn it1 ythrtrs I ,  7 I li(iS, 11y . J .  Carver,  I':scl.", t l ~ v  
s t a t t ~ ! ~ ~ c . ~ ~ t  is ~ r ~ n t l e :  

" T l ~ c  .\lississippi, r1111s frt1111 110rtl1 to s o ~ t l ~  I ~ I I ~  11nsses 
throng11 the  i~rost  fvrtile a1111 te~~ll lctrate pnr t  of Sort11 r\rncricn. 
Tile more i~or t l lcrn  pnr t s  of i ts  vnlley c o ~ l t n i ~ t  I ( ~ I I ~ ,  COI~JICI. ,  

iron, n l ~ d  conls." 
I'ntrick l<c!~~netly ill his jotlrrlnl of nrl c:spetlition 1111tler- 

tnke11 in the  yenr 1773 frola Kasknskias Yi l l i~gc in the  l l l i~ ro i s  
e o m ~ t r y  i11 senrc l~  of n col) j~er  I I I~I IC,  uncier tile clute of August  
ti, 1773, \vrites,' "At  SII~I-se t  $vc pnssetl 11 r iver cullccl Xlicltili- 
mncki~lnc (.\In~.kir~a\v ltivctr in l'nze\vcll (lo1111ty). Fi~ltIir~g 
norne i~it.orx of c.onl, I \vns ~IIIIIII:C(I t o  \vnlk IIII  tltt: riv1.r ti f ~ v  
~ni les ,  t11o11gi1 not fn r  rllo1lg11 to rt.ttc.11 n c.o~ll I I I ~ I I ~ .  111 1111111y 
plna?n I nlxo ~I I I I I I I I  c!li~tkc.rs, \vIli~:lt i~~c~lint!tl 1111: 111 t l ~ i ~ t k  tllnt 
n con1 a ~ i n e ,  r ~ o t  far ( l in t t t~~t ,  wns IIII lit.($, I I I I ~  I I I ~ Y U  sitl(:t! 110ttr1I 
t l~art .  \vax." 011 1111, 12111 of  h u g u ~ t  \ v l ~ i l v  Inwr IJtivn Ilc \ v r ~ t c ,  
"011 tllc? ~ ~ o r t l ~ \ v e s t ~ r ~ ~  si~lc! of t l ~ i s  rivtfr is  II conl I I I ~ I I C  t l ~ n t  
estentls for ltnlf n 111ilr nlo11g tlttr ~r~itlcll~! of tilt! I I I I I I ~  of the 
river, tv l~ ie l~  is I~iglt.'' 

AIorsc's i\rncric'nn G ~ r ~ c t t c c r ,  ]~l~l~l is l lo t l  i l l  1797 t111(1(!r t11(? 
cnption I l l i ~ ~ o i s  1tivc.r s tn tcs :  " 0 1 1  t111, I I I I I . ~ I I . \ ~ ~ ~ s L ~ ~ ~ I I  si~lt: of 
th is  r iver  (tlenr T,n Snllc) i s  n ~ w n l  I I I ~ I I ~ ! ,  \\./li(.ll ( : x t e ~ ~ d s  for 
l ~ n l f  11 11iiIe 111or1g t11c ~~i i ( l ( l lc  of i ts  I I I I I I ~ S ,  I I I I ~ I  n11011t tilt! S I I I I I I ~  

~ l i s t n ~ l c ~ :  l)trlr~\v the  (.on1 I I I ~ I I ~  11r1' t\vo snlt 11r~11~ls.  I00 !.111'11~ i l l  

~ i r c ~ l r n f ~ ~ r c ~ ~ c e  nrltl sc!vc.rnl fcbctl i l l  t 1 1 8 1 1 t I 1 . "  

, I . 11cr grnd11111 I I ~ ! ~ ( ~ I o ~ I I I I I ~ I I ~  CIS 1.11111 I I I ~ I I ~ I I X  11s I I I C  [ Y I I I I I ~ ~ ~  

11c(!nrt11! sc t t l~*( l  I I I I ( ~  its I I I C  I I ~ I I ~ I I I I I I I ~  i i t 1 1 1 1 v t ~  st1~111Iy \vns ~ Y ~ I I -  

s111t1cc1 is l ~ a s t  sIto\v!~ 11y (!xtrn~.ts frt1111 1111, < I I Z ( ~ ~ I ( V I ~ S  01' L11e 
~ ~ c r i o t l  I I I I ~  fro111 111(1 j1111r11nls of r n l l  to t I i ~ *  I lli~tois 
~ ~ ~ l l l l l t r y .  

It \vns only I I I I ~ I I ~ I I ~  tllnt I I I ~ I I ~ I I : :  S I I O I I I ~ I  I I ( ~ ~ I I  ~ ~ < r i t r  t11(! 
:\111cri[~t111 1311i.to111, fo r  11s 13~1*1<' snicl, "'SIII~ I I I ~ I S ~  I ~ S ~ C ~ I I S ~ ~ I :  n11<1 
fc!rlilc \ v i t l ~ i l t  t l t ~  1i111its of Illis stntv, is 1111: ;\ I I I ( ~ ~ ~ I ~ I ~ I I  l3ott0111, 
I I I I ~  l i ~ !  it I I it C O I I ~ ~ ~ I I I ~  I 1111rt of tllc 
\vc?stcr11 l ~ o ~ ~ r ~ t l n r y  of t l ~ c  i!~ril(vl Stntcs,  I I I I I I  wl1ic.11 it 1111s cvor 
since rt>tainc:cl. I t  con1lncncc.s nt  thc  C ~ I I ~ ! I I V I I ~ Y ~  of thc l\'nskns- 
kin river, nlltl estellds norll~\vnrtlly to tile 111111tt11 01. I I I C  Xlis- 
souri, 1)cing l ~ o ~ t ~ ~ d r t l  or] Ill(! t!nst 11y 11 I * I I I I ~ I I  of I I I I I I ~ s ,  !\.I~icll 
il l  solnc plac.cbs a r e  snndy, nlltl i t ]  ot11et.s rovliy, I I I I I I  \.>try f rol l~  
50 to '100 f c ~ r t  in llcigl~t. '1'11is 11ottt1111 is I I I N I I I ~  I00 I I I ~ I P S  ~ I I  

length, nlld c.ompriscs nn nrcn of rnorc 111111t .I00 S I I I I I I ~ C  ~rtiles, 
o r  320,000 acres. Tile first sc!ttlc~~lc.rlt of this str~tc! \vns coltl- 
IIII .II~!~(I 11po11 tllct t rnct  of 11ui1l nl)o\.c ~ lcsc*~ . i l~~b~l ,  IIIIII i t s  1111- 

~0111111011 f ~ r f i l i t y  jinvil I ~ I I I ~ ~ ~ I I I I ~ S  II f n v o ~ ~ i t l t l ~ ~  ~ ~ I I ' I I  o f  111(' I ~ I I I I I C  
1~11111try. ('on1 I ~ S ~ S ~ R  i l l  I I ~ I I I I I I ~ ~ I I I ~ I ~  0 1 1  I l l i s  i ~ l l ~ ~ v i o ~ i  I I I I I ~  I I IC  
1 1 l 1 1 f i  \ v l ~ i ~ ' l l  11o111td i l .  l l ~  lirtil (lisvovery \v11.1 I I I I I I ~ I '  i l l  I I  \.(try 
s i t~g t~ l t i r  I I I ~ I I I I I V ~ .  ~ I I I I I ~  y ~ ~ n r s  S ~ I I I ~ ,  I I  trot8 111l<i11g fir(&, < Y I I I I -  

I I I I I I I ~ I . ~ ~ ~ ~ ~ ~  to its roots, 1 i 1  I I I ~ I I I I  I ~ i ~ r l t i ~ ~ f i  I SOIII(! 

lilucb. I I ~ X I I I  esnn\inntion, the>' w r r r  f<\itticl to I ~ ~ I ~ I I I ~ I I I ~ I ~ ~ ~ ~  

wit11 11 I11r1l of I-OIII, \ \ , I I~I*II  ~ ~ I I ~ ~ I I I I I ~ ( ~  to I I I I ~ I I  1 1 1 1 t i l  t l ~ c s  Iirv \vns 
(!on~l)lct~tly s ~ ~ ~ o t l ~ e r c ( l  1)y t11c fnI1i11g ~ I I  I I ~  11 I;~rgcr IIIIISS ol' i l l .  

c:unil>cnt ctnrlll. T l ~ c  nl,l)c!rirnr~cbc of fir[* is ? t i l l  trvirlt*111 for 11 

'.A Grzrttccr ol the Slr t rs  ol Illinai. utwl Ui..ocrri. 1HZ1. 



co~~s i~ l r r i r l r l e  clistn~~vc. Xl)oul t\vo t~riles from this place 11 

voirl I)irnk 1111s I)PVII npc~~~t~(l-t l~(!  vein is  11s tliivk its i111y n t  
I'ittslturg." 

I t  \vus irt t11e po i i~ t  ~ i ~ e ~ r t i o ~ r e c l  by l k c k  t l ~ i ~ t  tlre first I I I ~ I I ~  

wns ol)ene~l nntl svct I ~ i ~ v e  11 record of the slril)ment of 21 flnt- 
\)oat lou~l  of conl to Now 0rlen11s in I H I O  froxir l ~ r o \ v ~ ~ s v i l l ~ ~  i l l  

,Jnckson ( ' o t~~r ty .  
7 ,  
1l1 t t  t . s i s t t ~ ~ ~ c c  of vonl in ~ ) t l~ t ! r  pa r t s  of l l l i~rois \vns ~ I I O \ V I I  

11t1t loc.al i~rccl else\vlrrre l~irtl I I O ~  irriseu. 111 " A  lq't~ll l)l?scrip- 
ti1111 of tlita ~ l i l i t n r y  I .~II I I~ , ' '  I'IIII Zntidt i t 1  1818 siti(1, " A I I I ~ I I ~  
t l ~ c  ~ n i n e r i ~ l s  irr(? S ~ O I I C  eon1 ( . o ~ t t n i ~ ~ i ~ r g  I I ~ ~ ~ I I I I ( & I I  1111(1 s~~lplr r r r .  , , I l ie real is npl)iirentiy of u very good qnulity, untl miry l)e 
fot~r~cl it1 very g rea t  i r b t ~ ~ ~ ~ I n ~ ~ ( ! ( t . "  'I'lte I I I ~ I ~  I I ~ - ( * ~ I I I ~ ) I I I I ~ ~ I I ~  

Sc*ltot)lrralt's Xnrrntive Journu l  of 'l'ravcls ill IN20 sl~o\\.s 11 
c.1111l I I I ~ I I ~  irt the j ~ ~ n c t i o n  of the 1,'ox i ~ n d  Il l i~lois rivers. 
Sel~oolcraft  writes, "'I'here i s  n vnlunl)le n ~ ~ t l  c s t e ~ ~ s i v v  l~cll  
of i~linerirl ~.oal ,  n l ) o ~ ~ t  forty rniles s o ~ ~ t l ~ r v t ? s t  of ('I~i(.ngt) O I I  1 l 1 ( ~  
I*'os river or  the Illiliois, near  t11t: point of c~r~ l )ouc l~ure .  'L'l~c 
s t r n t ~ t ~ l ~  of cbotil, - tv l~ic l~ nppenra oil the I)ii~tks of t l~ t?  rivt!r, i~ 
s a i ~ l  t o  11nvc 1111 ( ~ x t t ~ ~ ~ s i v e  rtrngc to\vur(ls tl~tt ilortl~\vest, untl 
is only crovcre~l I I ~  ti light deposit of i~llttvial soil, of 11 few feet 
in tl~icknesu." 

A11 lhc. early esl)lorers nr~tl travellers refer  to oute.rol)s 
ns  I I I ~ I I ~ S  ~ I ~ I I I I I I ~ I I  111) I I I ~ I I ~ I I ~  I I ~ I < I  I W ( ~ I I  ~ O I I C !  in ~ I I P I I I .  

1 t lescr i l ) t io~~ of l l l i~ tois  'I'erritory i l l  "A i l i s tory  of 
hn~ericba" prtblisl~ed in 1x20 says, "(:oirl wtrs ol)servcrtl c?s 11.11tl- 

ing l~trlf 11 111i1e i t l ~ n g  the l~iglr I~i r i~k of t l ~ ~ !  rrortI~-\vester~r sillc! 
of tho Illinois river, 276 n~il(!s fro111 i ts  o ~ ~ t l ~ t ,  50 111i1t.s 11I)ov~ 
I'iorin Inke, n ~ ~ t l  nenr t l ~ e  l i t t l e  lioeks, \vI~ic!l~ a r e  60 r~ril~rs 
fro111 Forks. I t  is nlso ~ ~ I I I I I ~  c t r ~  tile 1.11 Vi~at?, o r  l l u ~ l ~ l y  
r iver . '  'l'lie nitme ~ ~ I I I I I I U  I I I I O ~ ~ I I ~  hfr. I" (? I I~OII  S I I ~ H ,  "'l'l~tt 
i r~l~nl)i tnnts of I l l i ~ ~ o i s  rnny, ~ ) e r l ~ n ~ ) s  l)e ri111kc11 11s follo\vs: 
Pirut, the Tntlinn 1111r1tr.r~. 2od, T l ~ e  "Sc l~~ut tcm"  w l ~ o  nrc 
I~nll-civilized nnd l~alf-snvnge. 311, 11 nlc?clley of Innd jol)l)ers, 
lawyers, doetor* tint1 f n r ~ n e r s ,  w l ~ o  trnvc!rsc Illis ir~r~r~t.~rsr 
t :c~~~ntry ,  f o ~ ~ ~ ~ c l i ~ ~ g  H ( ~ ~ ~ ~ I . I I I ~ I I ~ S ,  i111c1 ~ ~ r ~ i r g i ~ ~ f i  i l l  1111 ki111ls of 
specolntion. 4th, Son~c+ oltl Fre11c11 settlers, possc?sst~cl of (:OII- 

siderable property, and living in ense nntl oo~~rfor t ."  Iteck's 
Oazetteer of Illinois and l\fissottri publisl~etl in 1823 sl~olvs 

t1111t a t  tltitt tinre tl~crct csistcvl II rc~nl iz i~t io i~ of 1111% \v i c l~ t  ostc811t 
of worknble con1 senms. S11c.nking of tltc i l l i ~ ~ o i s  rivvr, 13e(:l< 
snys, "C:onI is  very ~ r l i t ~ n d i i ~ ~ t  011 this strv~ttn,  iir~d is  \ ~ I I I ~ I I I I ~ I ~ I  
on nccol~rlt of t l~c!  scnreity of timl)(xr." T I  is r e f c r ~ t l ~ * t ~ s  to co111 
in the  various counties nre  11s follows: 

"C:lnrk ('ounty. ('on1 is very I I ~ I I I I I ( ~ I I I I ~ .  

( i r e c r ~ e  ( 'ounty. 'I'l~c b n ~ ~ k s  of tlro hlis..i.ssil~l)i in I I I ( .  s1111tl1- 
orly p a r t  of this cour~ t ry  nrct g t t ~ ~ c r n l l y  ( .~~!~~l )osc .~ l  of l)lLrl)c!~l- 
(li(:rrltrr cliffs, vnry i~rg  in lreifiht from 80 150 fctvt, cotlsist.i~~fi 
of I~nrizontul s t r a t a  of snnd I I I I I ~  s1011c, l i ~ i ~ t ! s t o ~ ~ ~ t ,  slnle n11(1 
tron-i\ltl~ougl~ the  la t ter  tlc~cs !rot ir~)pcnr OII 11111 f n ( ~ ;  of l l ~ r  
c*liffs, it is  fount1 in grc!nt irl)l~ndiurc.e it s111)rt clis11111cct f s o ~ ~ r  i l  
ncSur :\l1o11. I \voul(l r e ~ n n r k  t l ~ u t  r:onl is  ;tlso fol~r~cl sitnilnr1.v 
si tui~teti  on the l)anks of I<icknl)oo (:r(~4{, II  s ~ r ~ n l l  strcn~rr 
er11l)Iying into tlre Illinois ncnr 1"rt Clnrli. 

.Jn(.ksorr (:orrnty. hl~tdlly river, mlricl~ ttrc~irn~lcrs t l ~ r o l ~ f i l ~  
1111: interior of this county, is  ni~vifinl)lc for it ~~ot~sirlttrnl~lc! 
d is t i~~rco,  ir11(1 nffords t o  t l ~ e  i 1 1 i I i t i 1 1 t  c r y  i t  fo r  
(.sporting their  s l l r p l ~ ~ s  I ) ~ o ~ I I ( : ( : .  011 this s t r ~ i r m ,  111~11r 
13ro1~11s\~iIl~~, t l ~ e r e  i s  II s n l i r ~ ~ ,  wIiic11 11ii.q I)c(?II I ( ~ 1 r s ~ ~ ~ 1  for 10 
ycaars. A lnrgc hodp of good stone conl is also sail1 t o  psist 
nl)orrt 25 miles up  th is  strcutli from \vlli<.l~ tl~ct s ~ n i t l ~ s  in tl~ct 
viairrity recc!i\~c their  sopplic~s, nrlcl so~n( l  is c i \ . c 2 ~ ~  11tltc11 t o  Nc\v 
Orl rn~ts .  

Pike ( 'o~tnty. i\t d i f fcre t~t  plarc~s 0 1 1  t l ~ c ?  I l l i ~ ~ o i s ,  tl~c?rc? 
nro immense s t rntn  of tronl, of tlrc: 1)est ~ ~ ~ n l i t y .  

Snngnmorr (:otmty. Con1 i s  also I I I ) I I I I ~ I I I I I ~ .  
l i e  mnkes f ~ r r t l ~ c r  rne~ t t io~ l  of 111~. coirl rc2st)~rr(~lhs i l l  his 

description of towns, creeks, nnd rivctrs, 11s follows: 
Altort. S t o ~ ~ c t  caonl, of 11 goo11 q~titlity, is folmcl i l l  ~ I ) I I I I -  

< I I I I I ~ ! P  irt it x l ~ o r t  tlixtar~t!c from t l l i u  111it(.(fi. 

l l ig  hft~dtly river. 14lro11t 25 nrilcbs ~ ' I . ~ I I I I  its r~ro l~ th ,  rte)~rc~ 
ctonl of n gooti q t~nl i ty ,  is  founcl in 11 + ~ ~ f i c i c n t .  clunntity to 
supply tilo surrounding cor~ntry ,  I I I ~  i~tTorcl 11 snrl)lus fo r  
tssportntion. 

( h l ~ o k i n .  C.:nl~okiu, n post villirga i l l  St. ( ' l i~ i r '  I . O I I I I ~ ~ ,  

t l ~ r c e - f o u r t l ~ s  of n mile cnst  of tlre blissir;si11pi rivc.r, 1111cl f i ~ c  
miles s o u t l ~  of St. L o ~ ~ i s :  ( ' o d  i s  found i r t  111~. vic.inity of tliis 



1)lac:e. I t s  iiiscovcry \vns S ~ I I ~ I I I I I ~  I I I I ~  d ~ ~ s e r v ( ~ s  to be inen. 
tionetl. ( IIcre he rchpents tllc st~bry of the 1)nrning tree.) 

('lrirago ('reek. 'l'lris s t r e o ~ n  l i ~ ~ s ,  for nearly n trentury, 
heen one of t l ~ c  most c o ~ n n ~ o n  ro t~ t c s  to  the Illinois t ~ n d  htissis- 
sippi. '1'11~ greatest  1)roportion of tile furs  of the ~~or t l r \vc~s t  
rrrc! convt.y~.tl t i~rot t f i l~  this c11n111ivl ti) t l ~ ~  Io\vrr lakc$. 

( ' r ~ o k c d  ( ' r~srk,  ('(,a1 I I I ~ O I I I I < I ~  1111 the l)n~rks of ('rookvil 
( 'rc?c?k. 

Iq'os 1livt.r. (I1ec.k c111oti.s Scl~ool~rrnft 's  sttrtcu~c:nt given 
{ I l l  ~ l l L ~ t S  14.) 

l< i c~k t~ l~~ to  o r  I~C:~II)II(I ('r(*ek. 0 1 1  tl~t! 11i111ks of Il~is 
strt.rrrn is IIII c!xtc.nsivv l 1 ( ~ 1  of cotil, w11icI1 f r~rnis l~ci l  f11r.1 to tltc? 
gnrrison nnrl tile i t ~ l ~ n l ~ i t ~ r n t s  of f'roritr. 'I'lre s t r i l t r ~ ~ n  is idrout 
12 o r  14 f ( ~ - t  I ) c ~ I I ~ v  t11v s ~ l r f n ~ v ,  zinc1 is c)vt?rlt~i(l 1))' slnte, l i ~nc -  
stone, nnd sandstone. 

Ot ter  Creek. Conl is fo t~ r~ t l  in nl )~t~~t l t lnce  on the brinks of 
this strcnm. 

I'rorin. ;I srnall scttlerncr~t in Pike connty on the 
1)ank of tire Illinois river, iiI)ont 3U) n~ i l c s  nbo~( !  i t s  jnnetion 
wit11 t11(1 blis.sissipl)i. This  scotion of country is not very 
I I I I I ~ I I ~ I S .  CI>II~, I~osvevcr, i s  nltnnclnnt on the 1)noks of 
I<ickal>oo (.reek, n l~ont  orlo rnile nl)ove i ts  1no11tI1. I t  \vns first 
tlisc+ovc>rc.tl I,y t l ~ c  aoltlic.rs stntionetl nt tllo fort  (C11u.k). nn(l 
I~czinfi of rr pontl clunlity, \vns nsctl 11y tllcrn for fl11.1. It is f o i ~ ~ ~ c l  
1.' o r  14 fec4 l)~blo\v tlrc surfarc?: i t  is ovorlnitl slate, lime- 
xto~lc. nncl s ~ ~ ~ ~ i l s t o i ~ t - :  nnll c n ~ ~ t a i ~ l s  vc.firtnl~l~! re~na i r~s .  

 spoor^ rivcbr. Coal, of n very finc clunlity, is ~ ~ l ~ n n t l n n t  on 
tlte 1)nnkn of this s t n w n  nn(i will 111! 'i~ttlusl)lr, on ac:cor~nt of 
the scarcity of ti1111rt.r. gnrtiel~lnrly in the nortl~c.rn pnr t  of tltt! 
~ni l i tnry  trnct. 

S ~ t p n r  i:rt.ek. ;\ s~nnl l  S ~ ~ C . I I I I I  i l l  tilt! \c.c!ntc?rr~ 1)nrtw of 
3ln1lino11 ru~il \ \ ' n s l ~ i ~ ~ ~ t o n  corintic>s. (:o111 is ~ O I I I I I I  in ~ r e ~ ~ t  
nl~nndtr~rcv O I I  t 1 1 ~  I ~ n r ~ k s  of this atrcnr~i." 

1 y  1R:lO tl~c. IIS~! of 10(-111 c.~~nl I)? I~ l~~ckn rn i t l~ s  wns clrtite 
~ e n v r a l  aucl in t l ~ n t  yvnr J o s l i ~ ~ n  Ifnfil~('s, II l ~ l ~ ~ ( ~ k s ~ ~ ~ i t l ~  of Con- 
tervillr, St. C11rir C'ol~nty, 11enn11 tnkinp c:onl from n l~ i l l  sill<:, 
nl)nnt n 1111lf 111ile sonthenst of Centerville.' - 

*Yllrrq ol St mlr County. Y ~ D o ~ o o o ~ h ,  1881 

I I ,  i.hc incr t !ns i~~g 11se of ~ o n l  nncl tilt! l ) ( l f i i n~~ i~ i f i  of 1111 i n ~ l ~ ~ s -  
I 
I 

trinl tle~nnntl for  i t  nrc sI~o\vn ill  1'oc.l;'~ ' ' A  ( ; t ~ i t l c  for 1':nti- 

I grnnts", publi%irc(l in 1S31. l l ( ! f c r r i~~g  to  .t:i~~l;son ( ~ I I I I ~ ~  
i ~ 'eck says  : 
I "I t  is \vntcrr(l 11y h l u ~ l ~ l y  river nngl i t s  11rti11(.11es. 'l'\vc:lv,~ 

~ltil(!s 1111 tltcs str(.ntn is t11(: \.illnfie of I I ro \v~~s \~ i l l~ . .  ' ~ I I < !  \,iIl11~(! 
i I I O \ V  c :o~~t l i i~ls  o111y fiftc(111 to  t\v(!nty fiintili<w; 11\11, tit(! I I I . ( ! ~ I L I . -  
I ntions t l ~ n t  nre  ntnking to I I I ~ I ~ I I ~ I ~ C ~ I I ~ ( !  snit, n11t1 dig  con1 will 
1 I)(: liltcly to  ctnnxc tin incrcnsc.." 
! 
I I )oscri l) i~~fi  I%c~Ilrvill~! ~ I I I ( I  i t s  in(111strics 11,. s t n t [~ s :  

" I t  \ins n stc11111 Ilo11ri11g 111i11, \ v l~ i~ l r  IIIZ~\;I+ thirty \ ) n ~ . r t ~ I s  
of lIo11r per 1I11y. !I'll<! O I I ~ ~ I I ( !  is of t\,Y!l~(! l lor>l~ ])O\\Y!r. '1'11,~ 
lire consumes t\vo corlls of ~vootl ru~tl SI!\.~II I)usli~~ls of i ) i t ~ ~ r n i ~ t -  

I oils cronl in t~vcnty-four I~ours.  Il'l~c \vood costs one dollnr 1)1!1. 

coril, n110 the con1 five nnd one 11:ilf c o ~ t s  per I)usl~el, nntl is 
l~nulctl fi\.emiles frotn the  blufls.'' 

i t  reference to tlre \v i t l (~spr~~nt l  I I ~ . ~ - I I I . I . ( ~ I I ~ ~  01' coil1 
I ' ( ~ + l t  snys : 

"Stone con1 nbonntls in lllinois. It ~ n n y  111, s ( ~ ? n  f r (>qne~t t -  
Iy i l l  t l ~ !  rn\?ines ant1 gnllics, tint1 in tlrc 11oi11ls of t11c: 1)luff. 
ICsl~a~tstless l)ods of this nrticlc exist i l l  t l t ~  1)lltl'fs of S t .  C1ni1. 
County, 1)ortlcring t l ~ c  An~cricnn 13ott(11n, of \vl~i<!lt li~rfi(% ~ I I ~ I I -  

t ities nre  t rnnsporte~l  to  St. 1,ouis for  f ~ l ~ l .  i t  solls in St.  
1,onis from ten to  t\\.clve nntl a 11nlf c.(>nts 1wr IIIIsII(!I. l'rorn 
t\vclve to  fiftc.cn lnrge o s  wnfifions 111.11 W I I ~ I I ) ~ ~ ~ ~ ~  n ~ o s t  i ~ f  I I I ~  
ycnr i l l  linuling i t  to  mnrlcct, t l ~ c  ilistnllcc 1 '  S I ~ \ . ~ ~ I I  111iIt8s 
ncross the An~cricnn I3ottom. Tl~crc? is s(:nl.c~.Iy :I c:o~~itty i r t  
tlte Stntc! I I I I ~  \vllnt CIIII fnrnislt con1 i n  r ( ~ : i s o ~ ~ : ~ l ~ l ~  11111111tititxs. 
r,nrgc beds nrc! finid to  exist ncnr t l ~ ~  j u n c t i o ~ ~  of 1'0s riv1.r 
\vit11 t l ~ e  Tllinois nntl in tltc \,icinity of t11e rnpitls of tltc Irtttcr." 

' 1n11er  I A vie\v of tlro Vnlltby of 111,. hSississi~)pi," 
1)11l)lis~tcv1 ill 1834, 8ny8: 

" l \ i t ~ n n i ~ ~ o ~ ~ x  ronl iu  f o i ~ ~ t ( l  n l )~ t~~c lnn t ly  i l l  1111 1)rtrt.s O F  illis 
stetc,  i l l  t l ~ o  I)lnffs, 1mt1 the l)rrrtlcs of t11v \vntt,~. coursca. 0 1 1  

tho l l l i ~ ~ o i n ,  I I I I ~  01)1)ositc to  St.  TAotlis. i n  St .  C l i~ i r  c:onnty, i t  is 
vvry nl)undnnt. Ant1 Innny t l~onsantls of I )us l i~~ls  nrc sent to  
St.  r,onis nnnnnlly, nnd .sold n t  t l ~ r  ra te  of fro111 ten to  twel\.e 
nnd n 11nlf cents per  l)usl~el." 
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111 I ,  i .  . I + ' t ~ z ~ t l ~ e r a . t o ~ ~ i ~ l ~ ~ i g l ~  1111111~ II f i ( 'o l~)f i i~~il  re- 
port on perts of Illinois. IIe stutcs, "1)11ring 111y Illto to11r I 
1111(1 occnsion to  P S R I I I ~ I I ~  t11(> I I ~ ~ I I I I I ~ I I O I ~ S  cot11 beds i n  v~ l r io l~s  
lutrts of llliaois; nncl in tltc? l)luff, clist~rnt n1)o11t s(!vcn inilcs 
cnst fro111 the city of St. I,ouis, a line \,(!in a l ) o ~ ~ t  caigl~t fettt 
thick is opt~nctl for the c o n s u r r ~ ~ ) t i o ~ ~  of the! city." 

I3rc.111lse t l ~ c  \rater courses \vt!re thc only \vuys ~ ~ l o ~ ~ f i  
\vl~iel~ t l~o  1)rodul.t~ of the country o0111tl l ~ c , t r n ~ ~ s l ~ o r t e ~ l  t111. 
~ n o v e n ~ e t ~ t  of freight \ ~ I I R  of i~eecssity tio~itl~ivnr~l. 'I'II~! II(!(vI 
of 211) o~~tIt!t for frt*igl~t i r~ to  I.II~I! M ~ C ! I I ~ ~ I I I I  I I C ( ~ ~ I I I I ( !  ~ppt1rc811t 
~ ~ n r l y  ti1111 i l l  1811; the 11roject of ~rniting tile wntc!rs nf  1,ilkrt 
I i 1 1 i 1  I I Illir~ois river \vtrs co~~(.taiv(s(i I I I I ~ I  grc!\v i l l  

o ~ ~ l r i t y .  111 15'23 the rout<! was t.sl)lt>rr~l \)y 11 I)onr11 o f  
c 8 0 n ~ ~ i ~ i s ? ; i o ~ ~ ( ~ r s  zit111 a!f~gi~le(!rs \vho csti11111tt8(l tl~t! ~ o s t .  .\t II 

sl)c~cinl scssiol~ of the legislnture an act \VIIS pass(.(l i l l  . J I I I I I I -  
rrry, lU3(i, nutl~orizir~g the constructinn of the coxlal. At this 
p!riod in tho IJnitcil States c8vory class \vns filletl wit11 tl~ir 
spirit of sl)ec:t~lntion nnd schen~es of interrlnl irnprovt:~t~(.~~t 
nl~sorl)c.tl tile \vl~ole ptrblic nttcntion. Tl~ct c~inui scl1c2111e of 
Illinois con~l~ir~et l  with its plan for fnrtber irttcrrtr~l in~l)ro\,c.- 
nlents provet1 lncking in prneticnl utility ant1 resultctl i r ~  disas- 
trous consequences. 

I3ro\vn i n  his "TIistory of Illinois" publislied in IS44 says : 
"The rontc of the cnnnl wns principnlly over rllnrsl~y 

gronnd, tmvcrcd, for n ronsitlernblc portion of the? tinle \vith 
water. ~ i cccss  to it \\.nu exceeclingly tlificult, nntl to fncilitntc: 
the work, nntl ennl)le the contrnctors to  proccetl, forty t l~ous-  
nncl clollr~rx nntl ilpwnrcl, wero expended 1)y the ncting corn- 
missioner, (Inring the first year, upon n rotitl I(tnt1infi t l~ithor.  

T l ~ o  country nlong its route wnn, nt t l ~ n t  t i n ~ ~ ,  in 11 st1it1. 
of nnturc.. I.'our ycnrs lint1 xc.nrec*ly e.ll~l,xc.(l, sin(!(? it i~ir(l IIV(!II 
t l ~ c  tlicntro of nn 1nili1111 rnnssncrc, I I I I I ~  t l~(! \vlrole of its n(!nt- 
teretl pol)t~lntion 11ncl x o ~ ~ g l ~ t  ret't~ge fro111 sn\rrigc! fnry, I~c~nc~ntl~ 
tile RIIIIH of Fort I)enrl)or~i. fnxtcti~l of snpplying ~ I I I !  c o~ l -  
trnctors \vith provisions, they \Yere xupplietl tl~cmsclvc~s, fro111 
hlicl~ignn, Ohio, nntl even fro111 Xc\v York. ITn\~ing no sur- 
plirs for lnnrket and there being, nt  t1111t time, but few settlers 
in the coltntry, the necessity, or  ratller the utility of n cnnnl, 
at  that  pnrticnlnr time, was more apparent to the a\vners of 

'(:0r11er Ints,' 1111(1 .\v11t(!r lots,' ~ I I I I I I  to tlit. cn~l(li(l or jl~<li(:io~ls 
011scrver." 

Rnilrond corrstrnc.tio11, to  thtb 1rn1o1111t of 1:141 r~~ i l c s ,  w s  
iiuti~orizc!<l i n  15:17. 'I'l~e s c l ~ e ~ n c  as 11 \ \s l~~lc,  r111~11ctcrizt:tI by 
13ro\v11 ns 1111 111)~11rdity, collnpsetl untl in IS42 t l ~ o  Stnta 11iitl to 
s l~ow for  li clcl)t CIS 12 ~nillioli tlollnrs, on(. railrontl only, fronl 
Sl)ringfi(:l,l to hlcrctlosia 11nt1 the \vI~ole ~ I I C O I I I ~ !  of t l ~ c  rnilsontl 
\vi~s i r~suni( : ic~~t  to kcvp i t  in rcp~lir. TIIC cn111il I\~IIS fil~iilly 
( * ~ ~ ~ i ~ l ) l e t c ~ I  ti1111 0~)~~111!11 in 1848. It \vas 11 t l i s r~pl to in l r~~(~~~l t  I)( :-  
(:n~tsc tito I I ~ ) I I ( ! ~  Illinc~is nocclccl r r~ucl~ artilirinl nit1 for I I I ~ \ ' ~ K L L -  

tion. 
1)11ri11g this ~)(brioO of  ex l )n~~sion  nntl s l ) t ~ ~ . ~ ~ l n t i o n  tl~t: con1 

111i11ing i111111stry \vns nffecte(1 by tl~tt ge11tbi.111 t(>11t1[:11cy to\v~~r(Is  
inflntion nntl o\vners of sn~ull  mines tlesil.ed to i ~ ~ c r e i ~ s c  tlleir 
protluction ns sllown by tile foIlo\\,ing lettcr i l l  t l ~ o  .J011r111iI of 
the l+nnklin Institute for  1836: 
' + T o  tile corn~nittce on Pnblicntion 

Gentlemen-T l~nvc  recei\,etl t l ~ c  f(~llo\\,inji infornlnt io~~ 
i n  relation to a locnlity of con1 i n  Illinois. f r o ~ n  Mr. Ilnll Scil- 
son, of Ricl~mond, Virginia, nntl consitler it of snflicic~lt inlpor- 
tnrtce to nsk you to place it on the pngcs of your .lot~rnnl for 
pern~nncnt reference. T l ~ e  conl nlluded 1 0  is n tlry I)itnrni~~ous 
conl, of \vl~icl~ spccimcns l~n\,e bcert plavt!tl i l l  tho (:nl)in(:t 01: 
the Frnnklin Institute, mlil of tile An~(!ricnn I ' l ~ i l r ~ ~ ~ ~ ~ h i c a l  
Society. 

The l lount  Cnrbon Coal Xlinos 111.1. o n  tht, ~ilnrgin o f  1 3 i ~  
lfutltly River, nc!nr llro\vnsvillr, .Tllcltstir~ (:011111y, I l l i ~ ~ ~ i s ,  11 

s l ~ o r t  distlinco from its j~~nct io l i  wit11 till. >lississipl)i Ri\.<!r. 
'I'l~e 11ppc.r s t rn tu~n  of con1 \vl~ic:l~ is 11o\v ~ ~ j ~ c n t > ( l ,  I ~ I I I I  I I I IS  

I , W I I  \r.orlic(l O I I  n l i~i~itoll  strnlc* for IIIIIII!.  yt'nrs, is 111)o11!. s i x  
or  s ~ \ ~ c ! ~ i  I'ccat thic.k, ant1 lit% in t i  h o r i ~ . o ~ i t ~ ~ l  1)usition 1111ovv l~igll 
\vntcr ~ n r ~ r k ,  icnving I.OOIII fo r  \v l~~~rfnf io  I,r-t\v(~*n 1111% i.ivt81. l11111 

tlie 111inc.s. 'I'lris c:otil oon~l)incti t l ~ c  <lnc~litit~s 111' t l ~c !  tr)lllrrcrcilc 
\\.it11 1>11rt~ ( ;1~1r ro~ l  \\.it11 11 rc!ntarknlrlc 1'1.tvvlo111 fro111 sulpln~r,  
slate, nn(1 o t l ~ e r  inlpuritics, inctkcs 1111 ollcn fire, igr~itcs very 
ttasily, m~t l  1)urns \\.it11 IIIIICII  ~ I B I I I C ,  I I I I ~  11 strong l ~ e ~ t ,  p r o ( l t ~ ~ -  
ing little smoke, cnindcr, or  nshcs. 'I.'l~cs(~ rnrc qunlitics rcandcr 
this coal of grent vnluc, nntl irnportnncc! ~ I I  t l ~v  11111111lfnct1lrc of 
iron and steel, and pnrtic~llnrly so, in the pro(luction of slenm. 



('cut1 tnust t.r.1. I I ~ I I ~ .  1 ~ :  gt.nernlly ti~lol,te(l for t11t: ttsc oC s t c u ~ n -  
buats, 1111cl stlgnr ~~ lnn t l r t io~ t s ,  tin tllc .\lississippi, unrl for fonn- 
tlries, stcnnr iuills, sugnr  rcfinericvi, cotto11 ~ ~ r c s s t ~ s ,  i111t1 other 
\vorku nt S e w  Orleans; tlterc \vo~tlrl, l)csitics, if this cot11 were 
in tile rnnrkrt )I(! n large  t l e ~ i t ~ u t l  for tlte ot~t\vurtl  i)ountl s l ~ i p -  
ping f n ~ n ~  t l ~ n t  port, nntl a s  bnll t~st  for tilose ~ I I  t l ~ c  lfn\.n~tcl 
untl SOII~II ~ \ n ~ o r i c n n  trnclc, i~rliecd tile ~ C I ~ I ~ I I I ~  nluy IJI! COII- 
sitlereti ulrnost unli~nitctl. 

Tt. is  undcmtood, tlint the r e s e t  l~ ropr ic to r  of ttrt!ve 
tnines wislrcs tllnt tlleir \i.orkir~g slioultl be u n t l c r t u k e ~ ~  11y 11 

trompnny, t o  f o n n  wl~ic*Il IIC 11ns innde nrrnngellle~lts. 
A (. 'orc~~t:sr~osr~~s~~.'~ 

In the "1Iistory of St .  ( ' lnir  ('otlrtty" tile infor~nl t t io~l  is 
givrn t l~li t ,  " l ' i t t s l~ t~rg  is  s i t t~nted on tile l)lulf, irl tile c!xtrt!~~~c 
enst r rn  11ortior1 of Cal~okia  prtteil~ct, i r t  sc.c. :l. It \vns cstnl). 
lis11e~I in 18:lF, nttd tit one t i l l~o It1111 11 ~ O [ I I I I : I I ~ I I I I  of I I ~ I \ ~ I I ~ ~ ~ S  

of 200 i ~ t l ~ ~ ~ l ~ i t ~ ~ ~ t t s ,  ~nos t ly  t-0111 I I I ~ I I C ! ~ ~ .  ( 'CIIII WIIS ol)tui~tc<l 
itere i ~ y  rlriftirlfi into tho l)lt~Ll', wl~crn  i r ~  1)lac.t.s it t:r011pc.~l O I I ~  

to the  s ~ ~ r f n r e .  A s  I I I I L I I ~  11s Y ~ V ( ~ I I  d r i f t s  1111ve l)et!n it1 oper- 
ntior~ n t  one limo, and fro111 twenty to t l ~ i r t y  cars  of coal 111irlet1 
in one (in?; b t ~ t  f o r  sevc~rtrl ycnrs t l ~ c  nlirles l ~ : ~ r e  l)ec:n c r -  
Irnastcd nncl ~rbnntlonrcl." 

I'cck's "Xcw G~iitlt! fo r  1~:11tigrtiuts in tllr \Vest" ~ I I I I I -  
lisl~ctl in IS:{(; st21tc.s: "'l'ltt%rc. is ?;c:nrce 11 C O I I I I ~ ~  i l l  the Stiitc. 
I)nt wllnt trail furnish ctoal, i l l  rcanso~r~ti~lc ~ l t ~ r ~ r ~ t i t i c s .  1,lirgt: 
beds n r e  sni(l to c!sist, near  tllc \'t.rnliliot~ of t l ~ e  Illi~lois, u111l 
in tltc vicinity of the  rtipitls of the  il~t(br." 1 ' ~ k  g11ve tilt! 
following tal)le fo r  incrcnse of population in Illinois: 

1810 I L H  .................................................... I&% . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  55.1 1 
lR10 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  IZ7 , j7 i  

27L.427 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
110 rc,fers Lo ( ' 1 1 i c ~ i p 1  11s 1111! Inrfit:at I ' O I I I ~ I ~ . ~ V ~ I ~ I  tt)\v11, 

snying, " I t  i~ nitil~bt(vl lit 1110 ~ I I I I ( - ~ ~ O I I  of X ~ ~ r t 1 1  L I I I ~ I  S<III~II  
l)runel~es, nn(1 nlonfi the n1ni11 ( ' l ~ i t . ~ ~ f i < ~ ,  II~\:IK i ts  ~ I I ~ ~ I I I I < : I !  inttn 
lake Ali(41igt111. ~ I I  t i  l(~vel pruirit! I I I I ~  (~levl~tt!~l  t~l)ov(! the 11igi1- 
cst  Bootls. A recent c o n l ~ n u n i r a t i o ~ ~  front 11 r t ss~)c~c~tal~lc  111er- 
cnntile I I O I I S ~ ,  gives the  follo\virtg stntistics: 'Fifty-orte stores, 
30 groceries, 10 tnvernu, I?  physicinns, 2 nttot.neys, nnd 

4,000 inlral~ititnts. \Vc Ilavt! So11r (4111rc:111~:, 111111 t\\'o IIIOIY: 

I ~ i i n g ,  one t k  1 3furi11c 111111 I ~II:IISIIII(!O I ! O I I I ~ I I I I ~ ~  

libout t o  g o  into ol)crtition, inld 11 brivli 11111c.1, ~:r~nt: t ining !I0 
npartnients.' 

Tllcre r\-erc I) u n i v n l s  11nt1 ( l c p a r l ~ ~ r c s  of stc:~~nboit ts  ill 
1835, ant1 X i  of brigs and scl~oo~rt:rs, (*olttililling :),01.5 tolls 
of ~itercltundisc untl 9,400 barrels of sill(, l~~%.s i~ los  l ~ ~ ~ n b c r ,  l ~ r o -  
visions, ctc." I Ie  rccords 1\11 ~ ~ l ~ t t t ~ ~ l t i t t ~ ~ ~ :  of +.SIII\  i ~ t  thc  I'~)llow- 
i ~ ~ g  c o ~ ~ n t i t ! ~ :  liontl, Call~oun, Grecnc, .J:n.ksol~, J r i i  Sztllo, hllttli- 
son, Alor~roc, l ' t i t~ll~tl l  rind S t .  Cltrir. 

I n  1837' the  first railrot111 i l l  tllc hlississippi Vullcy 
<tailed tlic Coal Xfiric 13111ffs R a i l r o ~ ~ t l ,  \ \ a s  c c ~ ~ ~ s t r ~ ~ c t c d  fo r  tltc 
purpose of tlclivering con1 front t l ~ c  l~lttffs of tltc i \n ic r i c i~~t  
I3oltoni t o  Sf. 1,ouis. "It \\,us 1)ttiIt 11y ( l o ~ t ! r ~ ~ o r  l tcy~~ol t ls ,  
San t t~e l  1%. ( ' I ~ ~ r n d l ~ ~ r ,  (:enrye \\'lrll<c!r : ~ I I I I  i1 :111 ic~ l  I'icr~:~!. In 
'AIy O\vn 'l'inlcs', ( ; o v ~ r n o r  I l ~ . y ~ ~ o l d s  s :~yh :  . I  11r11l 11 IIIS:(! 
truct. of 1n111l Inl:ntcd OII tltc hlississi l) l~i  1iI11~1', sir r ~ t i l t ~ s  frcriit 
St .  I ,ot~is,  \vlticll conttiino~l in it int!rlirt~rstii~lc ilt~nntitics of 
I r i t u ~ r ~ i n o ~ ~ s  colil. 'l.'ltis col~l  I I I ~ I I C  \ V ~ I S  t lie ~ t e i ~ r c s t  to St. IJouis, 
hlo., of any otller on this sitlc of the h l i s i s s i i i l~ i  Iti\'ctr. 1 1111<1 

uiso most of tltc lnntl on \vlticlt a r ~ r i l r o n ~ l  ~ ~ t i ~ i t t  be eonstrnctc?ti 
to convey tllc con1 into ninrkct. Untlcr tl~t.so c i r ~ ~ t r ~ ~ s t f i l ~ c : ( > s ,  
ii few o t l ~ e r s  wit11 myself, dc(:idctl i o  c o r i s i r r ~ ~ ~ l  a rnilron0 front 
tile 1)luff to tile hfississippi, opposite St. I,oui,s. !I1Ilis r0:ilI IVOS 

~ ~ l ) o u t .  six inilc,s long, ttnd i ~ l l l ~ o ~ t g l ~  sI11,1.t, I I I I !  C I I ~ ~ I ~ C < ! ~  11111tlt: 

it11 erroneous o lcu la t ion  of tho c!ost--~l~:tlii~~: tltc c!stintiltc Ijc- 
ing  l18ss t11nn one-l~nlf of t11c. 1.c8itl trost. \ \ ' c !  r r l l  ~ ~ ~ ~ t b i i r k c t l  in th is  
enterprise rvltcn we knew \.cry little c l l ~ ~ t ~ t  tlte construction of 
a railroad, o r  the ~.npncity of tlle 11111ri;1:1 f < ~ r  tlic IISC of tltc 
conl. I n  fnot, 1111, compttrly 111td n o t l ~ i l ~ g  I l l 1 1  1111 C S O C S S ~ \ ~ P  

I I I I I ~ ) I I I I ~  of  enttrgy : I I I ~  v i ~ o r ,  l ~ ~ g ~ ~ t l ~ t ~ r  \v i t11  S O I I I ~ !  \ v t h : i I t l ~  ttnli 
t i t ~ ~ r l i ,  i t  l i e  to e n t r t ~ t  t 1 1 ~  t.1111<1: 111111 \YO IICCOIII- 

I i l  i t  \Yc! \\<c+ro I'orcc~l t o  l)r i~lgv 11 I:II<C. o\'l!r 2,000 f t ~ s t  
ti(:ross, l11tt1 \vt! drovt: ~ I ~ \ \ - I I  piles I I I O ~ < .  ~ I I : I I I  t!igl~ly feel inti) 
t l ~ c  1n11t1 nncl ivntcr of 111t! I~tlic, 1111 \ v l ~ i ~ . l ~  to t * l . r c . 1  IItc l~ri<lg~a.  
\\'c 1)ut l11rc~c piles on tllc top  of oncL : tnt)t l~~:r ,  f :~s te~ted the 
~ r d s  togetitor, i)uttc,ring t l ~ c  piles clo~vn :ritll :I ntetltl I>uttering- 
rnln of 1,400 pountls lvcigl~t. l lhc  nle~~ll)c!rs nf tltc colnpnny 
- 

'St. Claii County Ifirtoiy. 2f.cDonough 



tI~t~t~rst!lves l~irt-11 tltv 111111ils-t~t ti~tttas O I I ~  I r ~ r ~ l ~ l r ~ ~ ~ I  ~t tl~iy-li~rtl 
overlooketl the work. '1'11ey built s l~t t l~t iev  to board tlre lrutrtls 
in, nncl pro(.urc!(l provisiotrs nnd loclging fo r  t l~etn.  Tlroy 
gmtl(?cl t l ~ e  truck, ctlt ntld I~nrtlctl t in~lwr ,  piletl tlrc lrtkc, built 
the roa t~ , . r rn i~  had i t  r~~ t rn i r rg  in one s c ~ i s o t ~  of tllc ycrrr 1837. 
r 1 litis \vt~rk \vats e r f 0 r 1 1 1  in o s i t i o  to I I I I I C ~ I  C I I I I I I O ~  
ugltinst it, t l l t~ t  it \v011111 not SIIC'C~!(!~,  tlrnt \ve \vonld I)reiik i ~ t  
i t  I I r l i l i ~ t r s .  \Ye i~tl(l 110t tlre IIICIIIIS 1101. tire tinre 
in one! year  to Ilrocrirt! tire iron fo r  the r~t i l s ,  o r  tllc loc:o~trotive, 
so we ivvrc t.o~lil~ellecl to work the road ~vitlrout iron, ~rntl ~ i t l t  
I ~ o r s e - l ~ ~ \ v e r .  \\'o dill so, nncl tleliverctl m~tclr (:on! to tile 
r i v e  I t  \vus str~rt lge how i t  wnu possible we ci)ttlcl c:ot~struct 
the  roltil under tllese c:ircttmstunces. It wus the first rnilroatl 
1111ilt in t110 3lississippi vitllcy, t t~rd s~tc l i  nn inr~~roverneut  wrrs 
tre\v to ever). (~lrc, 21s \v<!ll 11s to o u r  cornputry. Tlre ~ncrlrbers 
of the c:otnpuny nntl I-one of tlten~-luy out  on tho premises 
of tile road clay nnd n i g l ~ t  ~ i l ~ i l e  tlre tvorli WIIS 11rogressirry; 
unil I itssert t l ~ ~ t t  i t  WLIS tlre 6renti:st work o r  enterprise eisc!r 
perforzrletl in Illinois rtrrtler tito cbirci~tnstatrccs. 1311t i t  \veil- 
niglr i ~ r o k e  11s all.' " 

Tile gro\vt l~  of ( ' l~icago, the begidning of tvt~rk olr tl~c: 
Illinois-lficlrigtrt~. osnnl, zrrrcl the settlement of rlew tomns rtt- 
tmctctl t~ t tcot ion t o  v t t r i o ~ ~ s  ilrlworkcd cottl deposits in t 1 1 ~  
Stntc. hlitchrll irt *'Illi~rt)is in 1837&S," refers  t o  coal it1 1loc.k 
Island C o ~ ~ n t ) .  ns follo\vs: "Iron o re  utrd stoue-con1 a r e  fort~ltl 
in sevcrnl plnces nlong t l ~ e  Upper  Rnpitls of tilt? hIississippi. 
Tire lntter  nrticlr, of n g o d  qunlity, prevlttles tlre Rock river 
bltrffs esterrsivc~ly anti will, before  long, 11ctco111c 11 vc!ry ini-' 
~ ~ o r t n t r t  nrtiolt! of t rade wit11 tlre Icad-~rrint!s, wlrtrrc tile (:ott~rtry 
iri i l e ~ l i t ~ r t i ~  of it. 'I'III~ rc!ca.t~t ir~~l~rovt!t~rt~trt  i l l  s t ~ r ~ a l t i t ~ g  ~ I I I  

~ n ,  I I I I I I ~ I I I I I I ~  ~ I ~ ~ I I I ~ I I ~ I I I I  I stcantt~-ctlh' ' I I I ~ ~ S  
to t h i n  tlru ~rlinew olr 1 1 1 ~  11ltr11 I I P  11119 tr~i~tt!rs of ('orrr~vr~ll, 
I~:nglnrrcl, \vl~i(.l~ rr~nat hrke 11lut.e I ~ e f o r r  I I I ~ I K ,  will c-rtttsc tilt, 
c o n s ~ ~ r n p t i o ~ ~  of 1111 ~ I I I I I I ~ ~ I I S ( ?  c~~tutrt i ty 01 s t ~ t ~ t ~ - ( ~ o t t l .  'l'l~ry now 
sell11 to St .  1,t111is fo r  it, ttnil frciglrt it 1x11 s t r t ~ ~ t t ~ r  300 r ~ ~ i l t : ~ .  
I t  will not be rrrnny ).curs 1)cffora tile 1)usincss of srltclti~tg will 
11e done nc!trr tlre rr~ontll of Rocbk river fo r  nearly nli the lctrtl 
regions nl~ove,  from tlrc circu~nstnnces tha t  tire nrinernl curl 
he n i i ~ l ~  rnsier flontecl tlown t o  the  fuel, than the  f11c.1 cnn be  

f re igl~te t l  1\11 t o  the  lninc!rlrl. 'l 'l~is \vill ~ \ I Y C , \ Y  ~ I I ~ I I  \ I I I !  \ I I ~ I ! \ ~  

loctttctl sea t  of justice of Itocli lsln11(1 ~:(nlnty IIII  i ~ n ~ ~ r e r ~ s t *  
trade,  wliicl~ is not genertrlly lookc!ll tr11o11 i r i  l)(litrg ; I I ~ C I I I I I I I ~  
front tlie ir1111lc.dintc ~ r c i g l ~ l ~ o r l r o o ~ l  of t lr~:  I I I ~ I I C , ~ . "  

I )c~st r i l ) i~rg  t l l c .  to\vn of o islit~r(l,  l i l ~ l ~ l l  s l n t ~ : ~ ,  
' l l r  ( . o ~ ~ t ~ t r y  in lira i i i  is I I I I I I I I ~ I I I I ~  snp]~lit.tl \ v i t l ~  
t i ~ t r l ~ t ~ r ,  l i t ~ ~ ( ~ s t c ~ r ~ ( ~ ,  I I I I ( ~  roz~l. 'Y111~rt~ 1111vta I I < L I $ I I  si>v(<ritl l)o1i1 
loittls of coal tnkclt fro111 tl1~81.e illis S ~ I I S < I I I  1 , )  ( ; II~(!IIII ,  i t  11ei11:: 
t11(! trenrest (.ocrl to ilrnt po i~r t  yet ~ l i s ~ ~ t ~ v c t r ~ ~ ~ l .  'I'11e ( Y ) I I I I > I I I I ~  

\v l~o o\vtr tlris si te ol~trritrct(l a cllartcr itt t l i , a  Illst s ~ ~ s s i o n  of 
I l l ( !  I(.gisluttlre, fo r  11 carrnl t o  rult frt1111 l i t~~.l i  i t i 1  OIV 
i\lississil)pi, tcr rninat i t~g 111 tllis ~ ) ~ ~ i t r t ,  I(~nvilrh. I ; t ~ ~ . l i  r ivc~r i ~ t  

t l ~ c  Ircnd of the  r t r ~ i d s ,  nvoidirtg 1111- 1111ly s t . r i i~ r~s  ol~stircl(: 111 
t l ~ c  r~aviglttion of tllat s t r e u ~ n  by rr  ~ . l r t r : i l  01' (11rIy f o t ~ r  ~rlil(xs i l l  

letrgtlr. 'I'l~is )rill open t l ~ r o t ~ g l ~  !4iIur1 1111 111~: lr1111i~ of 1 1 1 1 8  

I'ek~ttooicn untl Rock rivcr co~rritry, \vIiic.l~ is ctntL oi' thc! hcsl 
ngricultnrnl distr icts  in tlre stat,,. ' l ' l ~ t !  I ~ I I I I S ~ I I ~ ~ ~ I I ~ ~ ~ I I  of 
(:oal I I I ~ I I C !  \vorrld intrkc tire stock 01' t l ~ i s  ( I I I I I ~ I ~  good ~ ~ r c ~ ~ ) e r t y ,  
tllerc. Iwing ineslrn~lstible beds nlor~fi tlle \i.llolo lt!~rgtl~ of i l ."  
'l'lris pol~lictttion nlso refers  t o  "rt Inrgc v c ~ i ~ i  of VOII I ,  severrtl 
feet thick, and npparently c s l ~ n ~ ~ s t . l c s s , "  \ ~ l ~ i ( . l ~  t\.irs sfrt~r.li 
ill esc!zr\.itting tire Tllinois-Alic11igi111 I I I  I 11 point i t  f(!\v 
miles belo\v Ottn\\-a. It 111so stzrt(?s ti1111 11 IIV(I of : i ~ ~ t I ~ r t r ( ~ i t ~ ~  

r:onl wns rlisco\~eretl on lIntl(ly rivi?~. ill .ln(.i<sot~ Ctltlnty 111111 

tlrat "tl~c? stone con1 n r n r  I'eoria is sllill t o  I I C  littli: inferior 
to t l~trt  of Pittsbltt.g trrrcl is f o t ~ r l ~ l  i l l  1 1 1 ~  11l1rffs of 1111 il l(!  

(.rcc:ks ltncl Illinois river. Tt i s  g r t~vr r~ l ly  11sc0 for fncl 11t 

1't!ori11 ill winter;  is 111t111(4 fro111 1t11c> to ~ \ I I V ( ,  I I I ~ \ ( > S ,  l111(1 is 
\vortI~ I 2  ccat~ts pe r  1)11~l1el. 

:it Alto11 11rit-k t r t  lit(* kiln s i b 1 1  l'or i t,o ! I  ~ I ~ I I I I I I ~ S  I N ~ I ,  1000; 
l ~ i t i i *  I ~ o n r c l ~  '15 (11 4 0  lwr 1000 ( f l y  nrv o ~ l t  1'1.0111 1 1 1 ( +  
O l ~ i o  r iv~hr ) ;  \\,oocl fat* f~ te l ,  $3 p18r 1.orc1; V I I I I I ,  211 ~ ( b r ~ t s  11vr 
1111sItt~l. 'l'lre lntter  is  oi)t~tin(!cI fro111 t l ~ c !  Irills, O I I ~ !  111i l ( !  in l I l t a  

rcnr  of t l ~ c  town;  und I ~ o t l ~  \\,oocl rrtl(l ~ v ~ n l  c;tn 11v K I I I  for  very 
l i l t l t~ trrore t1rt111 tire c!ost of ( * r ~ t l i t ~ x ,  i i i ~ ~ i r ~ g ,  : I I I I ~  11nrrIing. 'YIt(*  
c i ~ ~ ~ r n t i v l y  I i g l  1 I i 1 1 o  I I f ~ t r ~ l i s l ~  1111- 

otlrer e\.itlerr(.e of tire I1ig11 l)~.i~.cfis 01' I I I ~ I I I I I ~  ; I I I ( I  nsslrrc! C ~ I S ~ C ~ I I  

Inbolrrers, \\.Ilo ctre \\.orking tr t .  t11i.q stat is or^ ,I!' IIlc, ycwr fo r  40 
cents n dtty tlrnt Irere tlrry mny s o ~ r t  r~.;rliz(b ;I littl(, forlt~nc.. 



r > 1 l1i5 (.it\. ia st~rro~trtcletl fu r  serer111 ttriles it1 c s t c t ~ t  witlr 
1:ttc uf tho titlt.st l~c~ciies of ti1111)cr it1 tlle s t~~ tc t ,  Trotn \\.lric:lr v ~ ~ s t  
i l~tut~t i t ies  t ~ f  I \ I I I I I I ~ ~  rony be l~rotlnt.ecl. l l i t r ~ ~ r ~ i ~ ~ o u s  coil1 1:s- 
ists in g r v ~ ~ t  I I ~ ) I I I I ~ ~ I I I I ( * I !  111 0111y 11 s11ost ~ l i s t n t ~ ~ w  fro111 tire 
to\~-Il. 

I ' V ~ I I  is t l t v  [ J I I ~ I I ~  I I ~  t ~ ~ r t t ~ i t r t ~ t i ~ ~ t r  I I ~  t11.e l l l i t ~ ~ ~ i s  I I I I ~  llielr- 
ignrt I.IIIILII  L I I I ~ I  is s i t~ t i~ t (v l  i t t  t l r ~  i t~i(ist  of 11 triost fertil,! 1.1.- 

giolr, al)r>~tntlir~g i r t  grain. itr cr)l~l, i t 1  irotr, I I I I ~  ill I t y ~ l r ~ ~ ~ t l i ~  
I .  'l'l~(.st. tltirtgs I ~ c * i t ~ g  ctor~si~lt:rc:~l, is it \ \ . r ~ ~ t r g  t ~ >  sltl, .  

[msu tI111t 11 I~trgc. i t ~ l l l t ~ ~ l  city ivill I~t'rc! t~risc.?" 
, I  1 It(: ~ ~ o s s i l ~ i l i t i r s  of (..'lrivngo its 11 futltrt! ~ 1 1 1 1 1  11111sket \v(.~.e 

f ~ ~ r o s r c . ~ ~  in 111t. follo\vir~g t~rticl(t on the (it-olofi!. of lJ11pt:r 
Illinois \vItivlt n1111enrlvl in 1S:M i n  SiIlitt~ztt~'s AII I (>~~( - I I I I  ,11r11r- 
11nl of Scit.tlce, Vol. SSSI\'. 

" r i ~ r ~ ~ t l r r r  point of itttc:st~st oc8curs irt !It(! t o l ~ o g r i ~ l ~ l ~ y  of  
the  vn1lc.y just i)t.forr \vc rcnc:l~ I<oc~k\vcll. It is ulrctrc the  
Cosogi11 rivchr c-tits tlte 11luff trtt(l c t ~ t c r s  tile t~tctr~lotvs. 

, , I It(. 1nirtc.rn1 resot1rcc.s s o  rc~tnnskal~ly nc.cu~~t~rlntc~tl nt this  
point, tltc f ~ ~ t u r e  t l~~\~elop~t terr t  of \vIric.lt is tl(~stitrc!tl t o  cor~fc.r 
upon Rock\vc~ll r~ttrttc~ro~rs c~ot~ttrtc~rcic~l nrltl I I I I I I I I I ~ I I ~ ~ I I ~ ~ I I ~  ntl- 
v n n t n ~ e u .  

I t  i s  \vitltit~ 11 fe\v rods o t ~ l y  of t l ~ c  cnstcsr~t t.str1.111ity of 
tit(? ~ ' I ~ I I S I I ~ ~ I I  I~nsilr, titnt the  Inrgt~st oltt-cro11 of co111 i t t  tltc 
valley of 1111. Illirlois oecttrs. ;\ rnvi t~v \vill ~~otiec!lI a s  OIIP 
<lruecncls fro111 tire )rig11 prniric., irt 11 ~ l i s tn t~vo  of 1111o1tt SCVCII- 
ty rotls fro111 tltc? c+nstertt I ~ o t r ~ ~ d ~ c r i c ~ s  of Ilovk\vc~Il. 'I'liis is  t11(~ 
S\vanson rnvirte. I t s  Irc?<1 i s  c?tttirc.ly tvillrit~ tl16t c:oal strntrt, 
nrtcl very 11(~1rly c!ortfortrts in ~lir~.(-tiort to t111,ir I I I I S S I - ~ ~ I I C  ~ ( l g e s .  , , 1 lie s101)1.s o f  tit(! r11\9itle c o ~ ~ s i s t  slil>arlieit~ily, 111 11 eot~si(lt:r- 
nllle e s t ~ a l ~ t ,  of soil nn(l looac ~ ~ ~ n t ~ : r i t t l s .  Slight cxcnvations, 
Irowcvcr, ttre 1111 t l t t~ t  is roqitisitc t o  ~ I . V I ~ I I I  t111- s t r t ~ t l ~ ,  \vl~i(:lr, on 
the  \vest sirlc. nt l c ~ ~ s t  nre ~lrtiforttt n~t t l  ( !~r t t i t t t tc~~~?i  to the  VIII- 
ley. Co~~rntc.ncit~g nt tlrr n~orttlt of tltt! rtrvitt~. otr its wc~stnrrr 
sicle, \vc llavt. II goocl victw o f  the  positio~r of t i ~ v  ~~~~rrl-l)c?tl,  
\vltcrr it Iias I)c.ot~ pnrtinlly Inicl opelr, fo r  s t t p ~ ) I y i ~ ~ g  t o  S O I I I ( ~  

extent f11(,1 to tlre \.i(:inity, espccainlly for l~lncksrt~it l~it tg pur- 
Ix'ses. 

I mn nnly s tn t r  \\.ltnt I xvtis 11lr1(: to It:nr~t ~ I . ~ I I I  o t l ~ c r s  
respectiny: its course beyonil \'ern~ilionville. r i l)~tndnnce of 

cot11 is S I I ~ ~  111 oc(:~tr n t  sev(!rnl 1111ittts for tt:11 o r  t\vclv~! 111iI(ts 
111) tile river, 1111 of  \vIticlr I I I I I ~  ~ ( ~ I I S I ~ I I I I I I I ~  \)I, (;oltsicI(tr(*cl 11s I>(!. 
Ioltgitrg to otrca ntlcl tltc S I I I I I ~  s1r11tut11. I I I I I ~ W I I  it is 11o1 i ~ t ~ p o s -  
s i l~ lc  t l l t~ t  f ~ t t u r c  rc:scrtrclrcs will p 1 . 0 ~ 1 ~  tl~c! rstctttsiotl of t l t 1 8  

pr(!s<:nt outcrop q~titct 11cross tltr vc~utltry, cvc.11 t o  1\11. \Yirl~irsl~, 
it1 I I I ~ ~ ~ ~ I I I I .  

\ ~xwtilrl cligfiit~fi 1111s I I I I I I < ~ < .  inti, t11cs I I ~ ~ I I I I I ~ I I ~ ~ I S  
slrnlt? nnil corrl-scrim of 1<11ck\vc~lI. 

.,\t111 ~ I I ~ I E I I I I I ( ~ ~ I  11s I r c ) t . i t ~ f i s  fat. sitlt 1 1 1 1 ~ 1 1  \ 1 ( ~ 1 . 1 1  I I I I I I ~ I !  to  tl~c. 
11cvl1tlc of one I~onilrc~tl ~tncl t l ~ i r l y  fcc!l 1)1~lot\. tlrc, st~t.l'rtc(? III '  tiltn 
river, 111 11 p1111:o {ivc ~ n i l c s  \vest of Otttt\vn, I I ~ ~ I I ~  S t ~ i r v v d  l<o(!l<. 
\ye. a r c  t~lrlc to soy, titnt the  coat i s  not ic~pc>ntc~il for 11 rlt:ptlt 1)s 

~ t t  lenst one i~nntlrct l  nntl sixty fc:ct, stu~clstor~ct I~e ing  tl~ct o r~ ly  
rock f o r  the  \vl~olc of th is  ilcptll. 

\\'c slrnll now t rea t  of tllc. ~ ~ C O I I O I I I ~ ~ ~ I I ~  V I I ~ I I C  of t l t( t  COIII 10 
this region. I % i t ~ ~ r n i r ~ o u s  con1 is va11111l)lc i r t  cvc!ry p ~ u t  of' o ~ t r  
c o ~ t n t r y ;  bn t  to a rich prniric. srctiort, \\-ltcrc? tllc: clirl~ntc in 
winter is se\.ctrc, ntltl \vilere \\voocl is scnrcc!ly n l )~ tn ( l iu~ t  eno~lglt 
t o  sopply ntotcrials for frtleittg a~tcl \)\tiltli~tfi, its irnportnii~l. 
is nlrnost incnpn1)lc of 1)cing c r ~ ~ g g c t r n t c ~ ~ l .  

7'1112 tlel)osit, itpon \\vl~ic*l~ ltinitr r r~l i~u~c.c~ is i l l  to I ) @  
1)lnectl fo r  conl, n t  lenst f o r  11 c!onsicl~~rnl~lc~ tilltc to COIIIC,  is 
tilt? strntunt \\~lrielr cbrops ou t  ill ~ I I I *  S\vr111so11 r i~v i t~v .  'l'l~is 
Itcd will prol)nbly I I ~  folmd \ ~ ~ ~ l i t ~ l ) l ~ ~  u r ~ d e r  tlltr c,ntirc? trnct. 
I~ourrclc(l by t l ~ e  rn\.itrc. IIII tllc. c ~ s t  tt1111 t I i ( >  lritllo \ ' (~ r t~~ i I io t t  0 1 1  

tllc \vest. ,\t \vItnL ( I ~ p t l ~  l)(%lo\v 1110 sttrfne~t it will \I(! ~ O I I I I < I ,  
sitnntetl on tllc \vestcrt~ portiotr of this tritc.1, it is of c-ours? 
i r ~ ~ o s s i l ~ l c  t o  I I front \vIlnt is Ixto\vn of c*onl-fic.l~ls i t 1  

otllcr e o ~ ~ t t t r i r s .  \v(. 11rc nutltorizc~cl i t1  l ~ ( ~ l i ( ~ v i t ~ g  t1111t 11s t11c~ 
l1 (~1  is \\.orkrll clo\\~11, its proxc>nt pitclt \\,ill  111t('r, 111111 t l t~t t  111 1111 

grttat t1ist1u11.c' frotn t11(* I it I I I  tt 11ori%o1it1iI 
positio~r. 

'I'lle tl~itt I I I I ~ ~ Y . I I I I ~ I I ~  I t t v l  or  I.IIIII ~ v l ~ i c b l ~  I I I I S  I I W I I  o1)~11vcl I I ~  

so  illany p o i t ~ t s  I~c~t \vc t~r~  ITtic.11 1111(i Ottti\vn. I I I I ( I  \vl~i(.It is \vorIi- 
ell nt scvcrnl o l ) c n i r ~ ~ s  rlcnr tllo lnttcr  1111lcc. is I I I I ( I o I I I I ~ ~ : ~ ~ ! .  
rnpnl)le of fnrnis l~i t ig  n lnrjic supply of this f l t ~ l .  n u t  t l l v  
clifferencc of expense in \\.orkit~fi 11 t l l i~t  I I I I ~  II  thick strnt11111 
i s  so grcnt, (.specinlly \\.Irere tlt(t tltir~ Ilecl, ns  in the  prcscnt 
irtstnnce is  ltorizontnl in positiort, nntl c~\.c~rlr~id 11.v I I  v r t s ~  n i . .  



cumula t io~~ of lisailt. s t r~ t t a ,  tlt~rt it givt~s to tlte 111tiin tlcposit 
tin obvious a~~periori ty .  It is plain, therrforv, tl1at the cunal 
co~nrnissionrrs ltnvr jitclge~l correctly, itt ~tllising n Iiigh vtrl~i- 
tttion to tlte ( .~t t l - l t~in~?s of the stnte 011 tictction tl1irt~1511. 

'I'lte coal tit Vermilio~~ville, hesitlcs I~eing 11 11111111)er I I ~  

miles fro111 nnvigal)le water, is 80 situated, \vitl\ regnrll to  tilt. 
I)cd o f  tllc river in \vl~iclt it occ~lrs, 11s to r~.rtcler its c ~ s p l o r a t i ~ ~ ~ )  
~tnusunlly inconvenieltt nrt~l esl)c~tsive. I t  will t~o t ,  tltercfort!, 
I)e likc4y to come into 11111rket, 1111til the s t~ j ) l~ ly  I I I . I I ~  t i i t :  C Z I I I I I ~  

lu111 t l t v  Illinois river llns I)I?(*II to 11 tlcgrrcs ttsl111tistvcl. S ~ I  (!olil 
is ot)tz~inccI from tlo\vn the river sllort of Ifeltry; nor even lit 
this plnce \vitl~irl scvernl miles o f  the river. 

It nppenrs quite certain therefore, tllut Clti~tigo 111t t I  tlte 
r~ :~ io i t  1)11rtlt~ri11g 1111 the upper lakes tire 11csti111:~1, nn t11v corn- 
pletion of the ct\~rnl, to receive their 1)iturninons fnel vtBry 
Inrgc4y from Itock~vell and its immediate? vicinity, sine(! tl~erc. 
is little prospect of the tliscovery of any r1t.nrc.r source of sup- 
I At prrst>nt, the region refcrrecl to, is furnisl~ctl by tile 
I t i  o f  0 1  I I n l  It \vot~l~i  secbnl, lto\vever, 
tltut co111 c:nn 111. delivered clleaper a t  Chicago fro111 Ilock\vell, 
t l~nn nt Clevela~lcl, for nltho11g.11 tlte distance i s  t l ~ c  salnc, yet 
t l ~ c  dimerrsions of the Cllicago canal nnd its smaller a n ~ o u ~ ~ t  
of  lockng~s. will givt* it a tlrcitlrtl ndvnntngc over the 12ric cnnnl 
in the esprnstr of trnnsportntion.' 

Tltc t8ltst! \\.it11 \vlticl~ it I~urns  and tho abundant fla~ne i t  
emits, rnust serve to rentler it n jnost valnnble fool. F o r  wl~ile 
it will nfforcl n warm and elteerft~l fuel for tltc grnte, it is pc. 
ct~liarly uclaptrd ulno to stcalm boilcrw, and to nll tlto operntior~s 
of l l cn t in~  a n ~ l  ctvaporntin~ fl~~irls. Tt will also give r i ~ e  to n 
coke of u inecliut~~ clr~nlity, the presence of iron-l)yvite~ not he- 
 in^ fotrntl HO C ~ I I I I ~ I ~ P ~ I I ~ I ~ I !  itn to illtorft!ro wit11 it* ~!ni l~loylr~~!t~t  
by tltc l ~ l ~ ~ c k s ~ n i t l ~ s  of tltc coi~ntry, wlto prefer it intlectl in 
their \vork, to eltnrconl. 

Tlte rl~tnlity of cbonl, so f ~ i r  ns en!, be tlutcrmil~ed frorrt the 
limited explorntion tllus far  rnnde of tltc Illinois heds is in no 
wny inferior to that of the Ol~io coal. - 

"C-1 I. rs i rn t  id dzlir*rrd lo the bolts in Ohio .I lvvr c a t .  thc burhcl. 11 rrll. 
(a t h r b n d  .I lrom iomtnn to e1.t- rmt* and in ihlcapo. at  61ty:. 

Olle cubic foot of this coal will, tht~rcforc, wcih.il 
) ponnds, \vhicl~ \\.ill give for n bed six feet thick i l l  

one acre, nine thousnnel two i~undred an0 tltirt !. one tolls." 
By 1835 the general t l i s t r i l )~ l t io~~ of con1 ~ttltlcr 11cttr1y 1111 

of the State  had been provctl. Jnlnes lIu11 ill "Notcs 011 tilt! 
\\Testern Stntcs in 18J8," snys: "As for f l ~ ~ t l ,  tltc?ro is I I I )  

~lilticulty. S o  par t  of this conntry 1111s i)ccn c!sl~lorc~tl i l l  wl~i~:ll 
con1 does not n l~ot~t~cl ;  i t  is founll in tile I ) r ~ ~ k a n  l iu~<ls  I I I I ( ~  

I)luff l~lutks of all our lnrga \vt~lcr courses, n~i<l  Ll~oktglt scl<lot~t 
met \\.it11 within tllc urco of 11 prnirit! it i~l~ol~ncls  O I I  tllo 1)or- 
~ l e r s  of nll tlie slrennls \vhiclr meanclc!r IIIII<)II;: thtrso pl i l i~~s.  
l'llat it lrus not I)cen I)rougl~t illto use, ot 1111, is I I  I I ~ I ) I I ~  o f  \vlit~t 
\vc Iin\-e 11ss1~rte11, viz. tllnt \vootl is nl)un(lo~lt.' ' 

\iTnter trnnsportntion was still II f l ~ c t o ~ .  iund St. I J o l i i $  

\$,as tlcmnnding lnorc coal cnc11 ycm. so t l t ~ t t ,  a l t l l o~~f i l~  l i l t !  

possi1,ilities of tl~c! nortllei.11 purl of lllinois xrc,rc rc.nliz~.ll, I I { ~ \ V  

mines were constantly being opcl~etl in so11tlt1,1.11 illinois. 
The "liistory of St. (Tlnir ( ' o ~ ~ n t y "  giv1.s (he follo\vill;: 

1)iogriiphy of Jo l~n  S~.llnltz: "Vor sixtoen !(!11rs 1111 l111111tfid 
coal from t l ~ e  b111tYs l o  St. 1,onis. 111: follo\\.,ttl l l ~ i s  i)~~si~tc:ss , , in winter. l l ~ e  occupation mas not tlrc citsic!sl. ('0111 I)~.ougltt, 
in St. Louis, from eight to t \ ~ ~ c l r e  untl a 11nll' ccr~ts II btlsl~~!l. 
I n  1840, nfter his fnthor's denth, lte rcntc(l n farm on l l ~ c  
I)ltlff6, below Cnseyville, where tlle S\veigart stone ilo~tse ltow 
is, nnd mined eonl, bonght teams, nnd 1111ulctl t l ~ o  c o ~ ~ l  to St. 
Louis on l ~ i s  own ncctount. Tltis occnpntio~t \\rlls l~citvy i ~ n d  
lnl~orions, but prnfitnl)le. I n  1814 11c bol~gllt cigltty i~ores of  
Innd, in st!ction I'ourlcc?n of to\vnsl~il) t\\.o 11<1rll1, rnl~gt! I I ~ I I I !  

west, for t\velve d ~ ) l l ~ \ r s  nncl 11 111ilT an Iicrt:, \'hi<*l~, IIL tIi11t. ti111c. 
tvcix ~.orrsidcrcd 11 itiglt price." 

O H  in l i o i  I I \ s t  I ~ I I I I ~ S I I I  i t  1S:M 1 t . 1 1 ~  

ot' 1111: t l l l l r k ~ t ~  I'or I l l i l l o i ~  ~~rolllll!(n i l l  t l l l l l  l ) t , t . i o l !  11s 1'011<>\\.s: 
" I t  ltlny not he i rrelc~v~~nt ,  to 1)11t in 11 nolo ill lltis [ ) I I I ~ ~ ' ;  ,g iv-  
ing some infor~nrttiolt as  to t l ~ c  in~ l rk t~ t  ill l l l i~~o i s .  011 nll lllc 
great wnter c!o~~rscs, St. 1,ouis nrtll Nc\v 0 r l c t ~ r ~ s  nrc l l ~ !  
great foc~tsc~s to \vI1icI1 n c ~ ~ r l y  nll t l ~ c  sttr1)lus 11r011111~1! \\.ill KO. 

Rock River, a t  l~xltst t l ~ c t  1rp1)c.r  art of' it, Vor rivctr, nrltl t l t c s  

milole neig11l)orIlood of the lake c~rld tile grenl VII I I I I I  ~vltic!ll is to 
connect tlte Illinois with Lake .\licl~iga~l, fo rm nrl esccplion 



to this getlcrnl ~.tilcb. To all t l~ i s  region, c.~nl~rn(:ing llle nortlt- 
t~nstern pnrt of Illi~lois, t l ~ e  nortltt*rr~ 1121rt of 1ndin11t1, tlte 
nortlr\vestern part of Miclligan, nntl the sottll~enstern 11i1rt of 
\i7isconsin, the 11ort11er11 nlnrkets, \ s i n  tile I L I ~ C S ,  o tT~r  the 
greatest intlnc~t~nlents, ntlcl nlnst evt~nt~tnlly ~t t t rnct  1111t1 111011- 

oliolize tile lnrgt~st porticrrr of tltc producttioti of tlleso terri- 
tories. Brit, 111 present, tilere is a hortre innrket for r ~ l l  this 
region. It is ill fnc-t, ~ v o r t l ~ y  of recollection, t l ~ n t  brt~atl stutTs 
nre annually imported i ~ ~ t o  tile region in lnrgc quantities, 
there not l)eing enongl~ rniseel to nlect the c:ot~st~~nption. !rl~is 
is owing c!ntirc!ly to the inl~ncnse titlo of i~nn~igrnlion, ml~ic l~  
is constrintly ponring in t l~ere,  nncl ctinenn~ir~g, like 11 cloutl of 
l oc~~s t s ,  nll !hilt is rz~isecl ~ i n d  I I I I I C ~ I  inore. I n  t l ~ ?  s t t ~ n ~ n e r  of 
IS:& ]!rior 111 t11(. tinte of liar\-ests, evt~rytlting 11o1.e: t l ~ o  11iglt- 
(,st 1)r1(*c%s. I'lour, $14, corn, $1.50, i~otatocss $2, nncl so ern 
t l l rot~gl~ the \vltolo list of 11ric.c~ ct~rretlt. And this ~ntrrket 
n-ill continne for yenrs to  eorne; encl long l)cfore tile 1)rodtlc- 
tion s l~al l  exceed t l ~ c  t!oi~s~~rnl)tion, nn casy ttntl c!l~c!ri l)  cBgrcss 
in the nortllern nnc\ sotltltorn tnnrkets ~vill l)c atTortlt!tl to tl~e: 
~iroduccrs." 

All mining ol)crlitions \rere 21l011fi t 1 1 c b  \\.nter C O I I ~ S ~ S  1 ) ~ -  
ealtsc it WIIS in~possil~le to trnnsport coal ovcrlnntl for tin!. 

7 %  rlistnnct.. I llr eontlitior~ of thtt rontls is clrsc:ril)etl IIJ, .Jones. 
Writing of tlre conntry nenr Peoria I I ~ .  sz~ys, "Our ro1111 
tl~roogh tllc: tinll)er wns escccdingly re~ngl~ 1111d tireso~nc?. 
Rood i t  n t ~ g l ~ t  not to l)c ctilled, trtacli is 11 tittt.1. Illune. Not a 
tree had becn fnllcn, and everyolle \vent l ~ i t l ~ e r  nnd tl~itlxcrr 
nmong tire tree*, in senrcll of 11 1)etter pntll, ns  his j n i l ~ ~ i c n t  
dictnted or  his l~o r se  inc!linetl. 1,nrg.e and tleep I~oIcs, still 
filled wit11 wntt%r, wllouc? nnrfnc-e SVIIS tliic.kly ~.ottt(~cI wit11 fir(,can 
sli~ne, eon t i~ l~~n l ly  ol~xtrttc.tcel ottr \vtiy. l r t t<~ tl~t:nc\ \v(:rt: \vc! 
occnaionnlly ol~l ige~l  to ~ I I I I I I ~ I ~ ,  r1111t.11 to o11r o \ v n  I I I I I I~~II I I ( . I ! ,  
nntl tlltrt of onr poor n~~ir~rnlx,  w l~o  \ve!ro r1~1141y to ~ i r l k  nncIe.r 
t l ~ o  intense l~ent." 

Tile con~~t~c.~.c.ir~l 1~1ssii1iliti1~a I I ~  t i l e t  s t~~ttl~\\ 'c~st 11abrti011 ot' 
t l ~ c  State. \vcrn c.stinrntccl 1)y Forrc!st S l ~ c ~ ~ ~ l ~ t ! ~ ~ c l ,  I*:sq. in his 
report nntl nrnp (See fig. 3) i r r  IRIO to t111! 13oston ;\sso(-i~iti(~tr 
for purcllnsing ;\Iiuernl Property in JIissotrri nrtcl Illinois. 



tile .\fiss~)r~ri Iron .\lorr~~tuins, nor yet bet wee^^ t i lost :  I I I O I I I L ~ .  

tni~l?; n11d .\lississil)l)i river, I t n r~~ec l  rny tittc~ttio~r to Illinois, 
\\.here the lirst t11i11g of its ki~rll \vortliy of IIO~(!,  1~11s 11 I1et1 
of c.sc:c.lle~rt I ~ i t i ~ ~ n i ~ ~ o u s  coal, very free fro111 sulpl~ur 1111tl 
t*rrrtl~y i~npnritic>s, uncl \vorknl~le H feet ill t l~ ick~l rss  ~vitll- 
out i~ltervt~ntic~n of slate. Ita covering is a t l ~ i ~ l  l)antl of s l~ i~ le ,  
~rncl 1i1)ovc tllat, a solitl li~nc!stone rock. 

So. 13, is ti l t .  1)11rcIlnsc! of 1111: east ll~llf 11f t l i ~  s ~ r ~ t l ~ c t ~ r s t  
il1111rtt.r sc~.tiolr So .  L'!), in lowl~sl~i l)  No. (i s o ~ ~ t l ~ ,  01' r~rl~gc! SO. 
2 ~vvst, ( : O I I ~ I I ~ I I ~ I I ~  YO I I C ~ ~ S .  'l'llis trnct lies 11 sltort ( l i s t i i l~c~  
t.~lst\var~l of 13~~ii11conl) creek, a1111 the tiI)ov~ coal beel irrlcler- 
lies the surfncc tl~rooglro~lt, n little above tlrt! level of tilt? 
strealti. l'lre srtrfa~.a of this trnct ia for tile 111ost part  levc~l, 
and the soil is of the very first quality for wl~eut allti corn. , , 1 Ile nbove creek 11tls been navigated by flnt-boats to Browns- 
villc in tinie of 11igl1 water. 

Nos. 14, 1.5, lti, 111rc1 17 nre l ~ u r c l ~ a s ~ s  of nbout 300 acres 
1111 tile i~uvijial)lo waters of 13ig .\Iutlcly river in .Jnckso~i co~rrl- 
ty. 'l'l~csc trn(:ts 11re coverctl wit11 n large: gro\vtl~ of volrr~ible 
tilnl~cr, and possess n soil secorltl to zlolle in the Sttltc of llli. 
~ io i s ;  1)11t tl~lrir pr i~ici i~nl  \ r ~ ~ l r ~ e  (!o~isists in tlleir nlinerlil ric1rt:s; 
11n111cly. t l l ~ i r  ~ O L I I  n11c1 iron betls, nncl a salt rcagior~ I~c~~c!ntlr tile 
I So. 17, \vl~iclr llns b.een ~nort? p~lrticrllnrly c!ssininecl, 1 
sl~nll 11t:rr ~~nr t icn lar ly  tlescril~t.. Altor~t tl~rc!r inilcs ~ibove 
13ro\vnsviIlc., tllc c.our~ty sent, in~n~etlintely rt11o11 the so11tl1 
I~ank of tilt! river, in the sontlr 1111lf of tlre so~ltl~\vest cjoarter 
of section So. 9, in to\\.~lsl~ip Xo. 9 soutli, of rnrlge So. 2 
\vest, n l ~ t l  11 fc\v feet nllovc! ortl i~lary \vntrr Ic~v(~I, is a coal 
I)etl p r c . s ~ ~ l t i ~ ~ g  21 I)r(!nst of five f~cat i l l  tl~i(.k~~tbss of t ~ s t ~ ~ l l c ~ ~ ~ t  
\vorkrrl)lt* eonl. Al)ove t111! live fecbt of c:<~nl. ~o1l11.x O I I ~ !  foot 
o f  nl~nl~., n11t1 i~nnic!tliutt.ly nl~ovc! t l ~ n t  ~ ~ ~ r o t l ~ t ~ r  foot o f  go1111 
cod. 1)irt~otly ovvr this lnst c-oc~l S ~ ~ I I I I I  is II 11t*11 ( IS  t i l t *  i~rfiil. 
Inc.c.or~s c!nrl)o~tntt. of  i rol~,  fro111 10 to 15 f1.t.t i l l  tliic.k~~t>ss 
nnrl 11s rxtt.t~sivc. 11s t l ~ e  coal Sornl~ltio~~. 'I'IIc or(! ( :o~~sis t s  
i n  11011111~8 arid ~ I l s  itnl~etltlecl i l l  soft slatc? o r  clny, w11l 
tnny Iw easily c.xcnvcttec1. Botl~ tllc! con1 nntl irc111 I~vcla, wit11 
all tlre accnrnpanying xtrnta, riae grntlually ns t11c.y recctie 
from the river, 80 ns to  afforcl spontaneous tlrnillnge to tllc? 
lcvels when \vorkchcl. IV11en I first discoveretl tlris ore bed, 

I felt tllnt 1 \vor~l,l glt~<lly esc:111111gc! t l ~ c  111,i\,iIt*gc! of I I I I I I C ~ I I K  
ircm in nl~nost l111y o t l r ~ r  I)IIIC~! for tllc? o l~ l~ l~ r t r r l~ i ly  ~ t r c ~ s c ~ ~ ~ t c ~ ( l  
Irerc. 1>or \\.it11 lbne I I I ~ I I ~ ,  1 c:orrlcl rctutrl~ 1\11: 1.~1111, 111111 \\.ill1 
tile o t l~er ,  the orc3 c o ~ ~ t n i ~ i i ~ r g  its O\\'II 11111: \ v l ~ i l t !  111 1111. f t s (* t  

\vns 11 ~~uvignl)le stream for 11 grcnt I 1 tllc' gcL1ir, to 
carry tire iron to  mnrket. 'I'hc clcposits 11l'  iro11 oro ~ i ~ r c l  ct~irl 
or1 tlris t ract  ~ I O I I C ,  1 nIrI c011fide11t ( : ~ l r l r ~ r ) L  11~8ssillly IN: t!S- 
Irciustccl in n period of inany years. i\ littlo l~ igh t~ r  111) tllc! 
river, 011 tilt? 1)rt)l)erty of 11. Xcilst~n, F:s(l,, tI161 ;il~ovt! W I ; I I  1 ) t s < \  

1111s 11c!or1 opr:l~cd, n11c1 c:ctrrit?tl in l)orits in tl1~3 Xc!\\. 0rltr1111s II I I I I . -  

kct, \\,11c?re 1 llrll jnforllled i t  11niforlrrly ~ ~ O I I I I I I ~ ~ I I ( ~ S  11 I~ig\l~.l .  
price tlinn ally other conl. Spccin~tb~~s  of t 1 1 ~  (!oil1 I I I I I \  iro11 
ore nrc in possc~~siotr of I'rofcssor Slrctl>iirtl. 

Ilclieving t l ~ i ~ t  11 point on t l ~ c  hlississil)pi ri\.cr, wll(!rrt l l r l !  

~floducts of bot l~  States may 11e conccntrntctl for tile pl1rl)c)st:s 
of mnnufncturing, \\rould lnnterially cnl11111cct tllc vnl~r t~  of tl~(: 
nbo\,c purchnses, tile young bnt ctrtcrprisir~g 11t\\v11 of ('llcsttsr 
\vns accordingly selected, nnd, 

So .  18, is a luntling or1 tlrc h1ississilil)i of t\\'o at:rt!s, I I O ~  

sul~jcct to inu~~lltition, \\,it11 n suGcicnt r~ . ~ l c ~ p t l ~  < I S  \\'ntc!r lit 1111 
times, nntl on 11 rock four~dation. 1111s 1111s I I C ~ * I I  p~~rc111rsc:cI or1 
certui~r stipulntc!cl co~lditions for tlre X s s ~ , c : i ~ ~ t i ~ ~ ~ l ,  for the 111ir- 
pose al)ove-nnmcd, n~ttl  if nccessnry, n Itirgc 1111111I1t1r of R C ~ C S  

111ny Ile ailtleci to the lantling, witilout i n ~ : r c t l ~ i r ~ ~  tllr rntc of 
purcllnse nloncy per acre. 

All wlricl~ is re~l)ectfully submitted l ~ y  
Tour  obeilic~lt s e r \ ~ i c ~ ~ t ,  

IPo~tn~ss~ Slr~:~.rrr:ru). 

( F o r  111e i~rfor~nntion of tllose \vlro lire u11:1c:c~11tiintct11 wit11 
Mr. F. S l ~ e ~ > l ~ e r ~ l ,  it nrny 11e prnpc~r to s t t~ te ,  t11;1t \I(, is \vet11 II(,-  

clnlri~~tcvl \\'it11 11rnctic.111 ~ e o l o ~ y  IIII(I 11ril1c~r111 s~rrvcyir~g, 1lr1c1 
Ilns I)cc?n c!n~~>loye(l for ~eve rn l  yen1.s pnst 11v ilifTc,ro~~t 11ii11i11g 
compnnirs, in esploring ininern1 elego~it>. llv is l)rr~r~ittc~il  to 
refer to Professor Sillimnn nnd Ol~nntc~l .  ~urcl l'rc'siclcnl 1)11g. 
of Pnle Col. Tn tlre pnrcllnscs tlcsc.~.il)etl i n  this Report 
nre nenrly 2000 ncres en~brncing moclr pt~oll f~~r rn i l lg  ll~nd. nnd 
eight or  ten mill sites.)" 



r 3 1l1e nnnlysis of Rig . \ [u~ l~ ly  Coal nlutlc! 1)y l'rof. C1111ries 
1'. S l ~ e l ~ n r t l  n n ~ l  i11c~In~l~~11 i ~ t  t111, rc.port c l~c rk s  closc:ly \\.it11 
present clny nnnlyses : 

"(>ent lcr~~c~~:-- l  l ~ r g  I(it~vc to offer the follo\vilrg state!. 
lnent r e s l ~ t ~ c ! t i t ~ ~  t l ~ v  O r ~ s  111111 (111111 fro111 the I I I ~ I I ~ I I ~  t racts  
I I I C ! I I ~ ~ I ) I I I ~ I ~  ~ I I  tile f o r ~ ~ g ~ ~ i ~ ~ g  Ik~1111rt i ~ f  Mr. I*'orrtast SIIC~[III~:~II. 

311. I % ~ ~ I I I I I ~ I I I ~ I ~  (Iot11 111111 1 ron S~OII(? ~f 1lli111,ia. 
The coal of l%ig . \ l ~ ~ t l ~ l y  111111 I~(!~IIICIIIIII river is ~ ~ o s s c s s e ~ l  

of very p ron~is ing  cl~lnlitirs. I t s  spccific gravi ty  is 1.31. It is 
rich in I I ~ ~ I I I I I ~ I I I I I I S  n~nt t t - r ,  I ) I I ~ I I ~ I I ~  f r~ t s ly  IIIIII \\,it11 11 l ) r ig l~t  
flnnlt., \vitl~out 111 tllo saitrt! time 1)cbillg so ~ C ! I ~ I I I I I ~ I I I I ~  in I ) ~ ~ I I I I I P I I  
ns to nlelt into tr sing, \vl~ie l~ clogs the free c:irc~~lation of nir 
I I I I I ~ I I ~  t 1 1 ~  fuel. TI1e I I ~ ~ U I I I ~ I I O I I S  111111 ~ o l l ~ t i l e  n ~ n t t e r s  nlllo1111t 
fro111 9:1.5 to 37.5 pc!r ccsnt., an11 thv ( rn r l~o l~  or  c o n ~ l ~ t ~ s t i b l e  por- 
tion of 111~. coke, t.clnals fro111 5S to 5.; pvr I . ( ~ I I ~ ;  ivllile t l ~ c  e i l r t l~y 
trsl~ \vl~ic.h ~ I I I I ~ I S ,  rises onl!. to S.5 ptlrts i n  the 1111nilrc!tl. 
Tllc! s p ~ e i l ~ ~ t b ~ t s  11rt~sr11tc~tl a r e  cjllitc f r lv  fro111 s~ l l p l l t~ r c t  of 
iron, \vllic.11 slto\vs t l ~ n t  this coal is ~ ~ t l n ~ i r n l ~ l y  ntlnptcd to  tlo- 
~ncs t ic  nncl ~r~c~tallurgic!nI i~scs." 

By IS40 t11o con1 I ~ I ~ I I ~ I I ~  i111l11stry 11t11l I . I ! I I C ~ I ~ ~  c011si1le1.11- 
I)le prnportiolls. lfne(;rc.gor in "C!o~n~nt~rc.ial Str~t is t ics  of All 
Xntions," Val. 3, g i w s  the foIl~)winji tlntn on cnnl i n i n i ~ ~ g  in 
1810 copi~-cl in par t  fro111 t l ~ c  I!. S. C(.rrsns Rtaport. 

Ton. raircd SO. ,,f 
l-a,>i,al Xu. ,,l No,  01 

1,s bu.h.1. ,,,en bU.h~l. St,<" 
<' l , l l ,a l  

c.Cb> r ,,it. 1oy.4 . ~ s ~ " c - ' ~ ~ '  1ri.c.1 ~ f ~ , , , l < ~ r < ' l  i l l " ? ~ I < , I  

, , 1 1 1 ~ .  11. S. (,'I'IISIIS l l t ) l~or t  for 1,840 c . r~~ l i t n  ~.onl I I I ~ I I ~ I I ~  ill 
1lIi1111is \villi 11 cn ]~ i t~~ I i zn t i o r~  of $120,0?f;, \vitl~ 152 1~11111Ioyees 
nntl wit11 n proclnction of 424,1S7 I ~ ~ ~ s h t ~ l s ,  t l istr i i)utr~l r~ec!or~ling 
to t11r fo l lo \v i~~g  tn l~ lc :  

Lo,,n,ir, 

Jackson . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . .  I.awrcnce 

hladison . . . . . . . . . . . . . . . . . . . . . . . . . .  
1larslc:~lI . . . . . . . . . . . . . . . . . . . . . . . . . .  
l l o rgsn  . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  I ' C O T ~ A  
I ' cTT\ .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . .  I 
. . . . . . . . . . . . . . . . . . . . . . . . .  s ;  

. . . . . . . . . . . . . . . . . . . . . . . . . .  S r l t ~ >  lcr 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Scott 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  Shellly 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  1 .  i 

. . . . . . . . . . . . . . . . . . . . . . . . .  i i  
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  \\':brrrt, 

L'n t l i l r l  

I(X).(WXJ 
1111 

1:xm1 
LIXJ 

I.lUK1 
t i n 1  

. . . . . .  
525 
1,511 

I 0  
2,?.iI 

21x1 
1?.2511 

1111111's lI(~rc11t111ts 1111fi11xi11c for IS4 I st11tvs : " '1 '111~ < 3 0 t ~ l  

l l f  Illillois is of tllc I ) ~ ~ I I I I ~ ~ I I I I I I S  (!11:1ri1('t(~r, 111111 li15s ~)ri l l~:i~ll l l~!.  
i l l  t111, ~ ~ ~ y i I l ~ ~ ~  IIII(I  1111i11ts of t11e IIIIIITs, ~ * ; X I I I I I I S ~ I ~ * S S  I ) < , I ~ S  11r1, 
fOII1l~l ill till! l)lllf'fs I S t .  ( I l t ~ i l .  C O I I I I ~ ~ ,  1 o r 1 1 i 1  O I I  1\11! 

;t111tfiric;111 1<0tto111, I I I I I I  1:1rp q111111titi1*s nrt! e11rritb11 ~ I I > I . I I S S  to 
St. Idonis, fo r  f11c.l. rJ'ller(: is, Ilo\vo\.c,r, sct;krcc! a ( : O I I I I ~ ~  i l l  111~ 
stzltc ill \vllicll it ~ l o c s  not. t~ l )onn~l .  'I'llr? rltl~1ntit!. 11ug i l l  1%:) 
\vi~s over 3i(i,000 l ~ u s l ~ c ~ l ~ .  

1 f l ; t i ~ s  111.11 I r i  S ~ I I I I I  11 illl~lllill. 
S ~ ~ I ~ ( ! I I I C I I ~  l ) r ~ : l ) t ~ r ~ ~ ~ l  11y .J'. 11. ' I ' o \ Y I I s ~ ~ I I ~ ~ ,  ( IS  i\It1)11, 1lli11ois 

. . . . . . . .  No. of pc r so l~s  c ~ ~ ~ ~ p l o y r ~ l  in ~ni l l i l~f i .  .1,227" 

Mrs. Steclc in "A SII I I I I I I~!~  ; J O I I ~ I I I : ~  it1 t l ~ v  \\lcst7' 111111- 
i s ~  I 1 .  i s  I 0 t 1  1 1 1 s :  " I t  is t11~ celltcr ol' 1111 

c,stc.nsi~c c ~ ~ n l  1111sir1 \ v l ~ i c . l ~  i:ropt 0111 in v i ~ r i o l ~ s  i1111ccs i l l  t11c 
11t i I111or11ol .  C . ! l l i ~ - i ~ j i ~ ~  IIO\Y rc~c~,i\.c.s sullplics ( I S  tllnt ~\rti(:lv 
I I ~ ! ~ I S ,  ~ 1 1 i c l 1  F I I C  1 1 1 1 1 ~ ~  ~ I I ~ I I ~ I I < - I I  S ~ O I I I  011io." 

Y11e I I I ~ I I V S  i11  t11,- v i~ . i l~ i ty  C I S  0tt:i\v11 \nSrt: O ~ I ~ ~ I I I ~ ~ I  O I I  ~ I I I !  
~ ~ ) I I I I I - I I I I C ~ - ~ I ~ I I I I ~  S ~ S ~ ' . I I I  11111 ~ I I I O I I L  ISYO \ver18 I ~ I I I I I I ~ ~ I S I I  111 ~ I I V  
1011fi\v,111 ~yst~.111, 1111, O g l ~ ! s I ) ~  C:I,III ( ; O I I I I I I I I I ~  I I ~ ! ~ I I K  I I I I I I I I I ~  ill(- 
lirsl to  I I I I I ~ W  1111% I * ~ I I I I I ~ P  in I I I I ~ ~ I I I I ~ I  < I S  I I I ~ I I ~ I I ~ ~ .  

'I'll~c ( lc \ .c- lop~l~o~~t  of tllc! i l~dlistry \\'its r ( * t ~ ~ r < l c d  11y III<'I< ~f 
t r t ~ ~ ~ s l x ~ r t ~ ~ t i o ~ ~ .  'J'cl~ ycbtlrs ilftcr 011; i ~ u t l ~ o r i z t ~ t i ~ ~ ~ ~  l)y t11c leg- 
i s l n t u ~ e  of t l ~ c  t!otnl)rrl~ensi\.c progrrlrn of i1lter11111 i1111)ro~(:- 
lllerlt tllere \\.ere in ol)orntion ill illinois 0111)' t\vo rililr~)nils 
listed 1)y Colton in i"l'l~c TVcstcrn l!ollrist" ~ ~ t ~ l ) l i s l ~ e d  i l l  lS4G. 
TIlc~sr t\vo ronds \vcl.c : 



" S o r t l ~ c * r ~ ~  Cross railrot111 c o ~ i ~ ~ ~ l c ~ t t ~ c i  f r o ~ l l  S l ~ r i ~ ~ g l i c ~ l , l  t o  
l l c r c ~ l o s i l ~  1111 t 1 1 ~  Il l i t~ois river, II tlistrinc.e: o f  .',:I lltilcs. 

('nnl .\litit. I%luffs rtrilroa~l C S ~ C I I ~ I S  ti i~ i i lcs  fri1111 tlie l l i s s -  
i ss ip l~i  riv1.r to the  (.ot~I I I I ~ ~ I I . . "  

I I ~ I  I S ~ I I  I 1 4 -  t l t c !  I c g i s l ~ i t ~ ~ r  I I I ~  ;I 

elllirt~.). for c*o~tst ri~(:ting 11 IIIBI:IIII~IIII~ZI '(I  rotid fr0111 l%~: l l~v i l l c~  
t o  St .  1.11uis. 'S11e rontl, n l ~ r ~ o s t  faurtc!eli r t~lcts i o i i ~ .  \\.;is 
I ~ i l t .  Tl~is tvtts t l ~ c  first ~ n t ~ c * t t d r ~ ~ ~ ~ i z c ~ ~ l  rot~cl ill tlie! Stlit(..' 
"'I'III. i111provt*111151tt I I I I V I I ~ I I I !  t o  tl~ct 151)tllttry 
ti1111 I t111. city of I ~ l l c v i l l e  i t s  liwt I I I ~ ~ I I I I C ~ S  towtt r~l  
~wosi'erity." 

'I'11t: t ) p c * ~ i i ~ ~ ~  t l~t? l l l i ~ ~ o i s - \ ~ i c : l ~ i g ~ i ~ ~  eti11?11 it1 lS4S \vtis 
111~  pr(wlrsor  of l ~ < - t t ~ s r  t r ~ ~ t i ? [ I o r t ~ i t i ~ ~ t ~  i.o1111iti1111s ti1111 1111irks 
t l ~ c  ( . ~ t c l  of tl113 1111tt~-r11ilr11ti(I 1)1.rio11. 

,, 1 lie. 1111111 111ilc.ngo of rrril1~11t111s i l i  1111: S t r ~ t o  i l l  IST,O \\.;IS ill- 
i ~ i l i ~ ~ t .  'I 'IIv lirst rtiilroi~cl r o ~ ~ ~ l ) l ~ ~ t ~ c I  \\.its t l ~ c  s i x - ~ ~ ~ i l c !  1.oii1 
tr~ic!i tlcrc~ss t11v ;\111t,rict111 1%11tto1t1 i11 lS:!i. 'l'l~c~ S I Y ; I ) I I ~ I  ro;i<I 
\\.us t111~ sucnll scc:tiol~ I I ~  tile S o r t l t c t r ~ ~  Cross ~ I I I I I ~  fro111 l1c~r1~- 
closin t o  S [ ~ r i ~ ~ g f i c + l ~ l .  1 ' 1 1 ~  tllir11 was  tllc? ( ~ I I ~ ~ I I I I  tin11 Cl~icngo 
I I C ~ ~ I I I I  i l l  1S4!J 111111 eq)~ t t (~d  fo r  II ltsnfitl~ of !CII i ~ ~ i l e s  ill  1850: 
In tlint ytStir I ~ I I I I ~ ~ C . S S  ~ lo l rn tc~~l  t111o11t t l t r~~c:  t l ~ i l l i o ~ ~  lll'l.~lS 111' 

Iat1(1 ns se~e t~r i ty  fur tlic I ~ ~ ~ i l t l i ~ ~ g  of t11e 1lli~tois {.'c*11tr111 1i11il- 
roncl. C o r ~ s t r t ~ c t i o ~ l  olr the  1lli11t)is Cct11tri11 I I ( ~ R I I I I  ill 195'2 111111 
tltc \vork \ V I , I I ~  r t r l~ i~ l ly  for\vnrtl. 

I first l i~ to  ~ ~ I I I I I  Cl~icngr, t o  tllc! l l i s s i s s i l ~ l ~ i  w11s tltc! 
Cl~ir-rigo tl1111 1io1.k 1s11i1111 I : I I I I I ~ I I ~ ~ ~ I ~ I I  i l l  IS54 I I I I ( I  ~ I I I ?  S ~ ~ I . I I I I < ~  

O I I I ~ I I ~ ~ I I  to tlica llississil111i \VIIX I I I I I ~ I I !  1111 i l l  111trt C I S  t 1 1 ~  (;IIII :II~I 
1tii11 ( ' I I~I . I IKIJ  I I I I I ~  o f  1111% I l l i l ~ ~ ) i s  ( ' ~ ! r i t r i ~ l . ~  I:111il lH:.t, V I I I I I  W I L S  

I I ~ I I I ~ I - 1 1  11y \ V I I ~ I ~ I  I I I I ~ I I ~ I I K  I ~ I ! ~ J I I I I I ~ ~ ~ I ~ S  I I I I , ~  t111s g r~*~i tc - s t  ~ I I I ~ I I ~ ~ I I S  

x i v c * ~ ~  ~ I B  t111, ~ ~ S ~ I I I I I S ~ I J I I  of ~ I I I !  I!!III~ i111111st1.y I I I ' ~ I > ~  ~ I I V  I ~ I I I I H ~ ~ I I , , .  

tion of r11ilr11111ls wnx tlio 1111rci111sc. 11y t111. tirtlvltn 1i11c1 (:/~ic:t~gc~ - 
ut l i r%niy  of St. Clrir  Count).. Yac1)onot~yh. 
'I'.x>r'r >lrmvrl of Rzilruad.. 1C6. 
'Puo.. a,. ci,. 



i t 1  tlt11t y~11r  I,!' Iivt* l o ~ ! ~ ~ ~ t t o t i v t ~ s  " ~ I I ~ I ~ Z I I I ~ ~ * I V I  .to I I I I ~ I I  t111. 11it11. 
I I I ~ I I O I I S  (.oi~l i l t i ~ l t * ( l  i t 1  illi~tois."' 

'I'llc illcrvnst* 11f 11lni11 t r a c k  I I I ~ ~ V Z I ~ I .  o f  1111 r1iilr111111s ill 
I l l i t i s  11ttt1 t11v c ~ i r ~ i t t  ( l t~v~~Io~1111t~11t o f  (:ottI I I I ~ I I ~ I I ~  is 
sIto\vr~ ~ I I  'LIIII(* I nt111 11y n grnp11 in fig. 4. 

111 1X)l "11 r~iilrot~cl \VIIS  I~ttilt 11y tlte I l l i t~ois (,'on1 COIII. 
I P ~ I I I ~ '  111writtitix lit ('~~scyvillc!, fro111 t1111t 1111i1it t o  1<rookly11, 
it sllort clistrttlce 11orti1 of lfnst St .  I.oltis, \vllieli \\.as c o ~ ~ l l ) l t ~ t c ~ l  
in E't41rttary. 1S1I. It \vns sul~jrlic.cl \ v i t l ~  'I' r t~ils .  Up to this 

,- 
FII; 4. Coinci<lr;~il dcvr!oprncnt of main track nlilc:hpc ancl prodtlction ui co;~l 

tilnc tlte C O I I I ~ I ~ I I ~  ltntl itauletl con1 I I ~  o r  rtllcl 111u1c tc~rt~~ts t o  St. 
o ~ i .  111 titree yenrs tile C O I I I ~ ~ I I ~  ftliltvl; tl11, t.o11(1 I I I I I I  fix- 
r e  e r  I t o  I 0 I I I  i s i i i  I < l ~ i l r o ~ t ~ l  ('0111- 

~xlrry rlntl 1 1 1 t h  r t~ i l s  \vvr(. tnkrtt I I ~ I  111111 t~st.ll i t t  tllv t . ~ ) ~ ~ s t r ~ t c -  
tiort of tlllit rcl1111. 'I 'IIP 01'1 ron11 111ul oilti h t i l l  I I V  ~ ~ I I I v ~ . "  

l 'llc. (ittrtsidt. ('11n1 ( ' O I I I ~ I I I I I ~  h l t t ~ k  itn lirst s1111ft ilt ;\111tn 
i l l  S t .  (;lttir ( ' O I I I I ~ V  in IS;!. 

'II1.Ioq of t k  Illinois Cmlrzl Hatlroul. 
'x. klair CamI, I l ~ ~ I n r y .  L18rl)onounb. 

f~ l l l l l  t!lC 1 1 l l ~ ~ ~ l C ~ l t  ]llll't 0f t1lC stilt(! ~ O l l ~ ~ l t  t i l t !  !811kt' ~ l l l t ~ l ' ~ . '  
I<nt fro111 this t i r l~c  the stretun of trrillic \vrrs (1~.111.1:11511 ; ~ t .  r i ~ l ~ t  
u~ lg lcs  to\vttrtls t l ~ c  (:astcr~t 11tnrlivt i111c1 11y IS:rIi (:hi(.ii~o Ilntl 
I~ccotttcr tlte center of r~i i l roa( ls  rntlintillg 10 t11t. .\lississil~l~i. 

111 1855 'I'uylor ill his  "Sta t is t i (~s  o f  ('11111" snys:  " A  
cngo pnpcr s t i ~ t e s  tlterc arc!, o r  will IN,, in o l~cr i l t ior~ O I I  tit(* 
1s t  of .Tnly, IS:.',, i l l  t l lc?  Stilt(! of  Illinois. :l,'il: illilrs 01' rnil- 
roatl. ' I ' ~ I I , ~ ( !  11re ]to\v ~ I I  o p v r t t t i o ~ ~ ,  Ie~ t ( l i t~x  illto tllt, ( : i ts  of  
' I ~ i c n ,  2 1 1 i 1  1 r n i l r n '  ;\I1 O V ( ~ I .  tho St:ttt! III.\\. 

I I I ~ I I C ~ S  \v(ar(b o11~11(vl 111) n l o ~ ~ g  II(X\V ~ ~ ; i i l r ~ ~ i t ~ l s .  1 3 ~ .  :I .41o\vs 11 

typic.lll sttsfne(~ 11l111tt of tllil; ~18rio1l.  

I :  5,  Sorfncc plant of c:nily r;tilro:~<l 1wr io r l  

'J'nylor, tlctscribittg cot11 lields i l l  111~ IJ~tit(>(l St111t:s, sclys 
furtller, "I'ussing no\\. t o  tllc sotltlt\vnr~l, \v(: c,rll(:r til(!  jircut 
lllirtois conl-fictld, \\ylliclt occul)ic!s 1111 casterrt ~ t c v ~ r l y  t~clunl to  
tiltit o f  I ' :~~glnltd; ye t  tllc S tn tc  Itrts i ~ u t  rcc1.11t1y c.o~~~rtte~tcetl  
t o  ~tltikc tlsct of tllc con1 wit11 \v l~ ic l~  i ~ n t t ~ r c  I I I ~ S  SO I ) r~i~t t t i f~t l ly  
~wovi(lcscl Itcr. ICscept irt tllc vicinity of t11c I ~ l r g t ~ r  ~ I ~ \ ~ I I S  t11111 

rivcrx, 111(: I I I I B ~ I I ( * R S  of l ~ ~ i t ~ i ~ i j i  (*on1 11(brt, lt11,1 11i11dc I , I I ~  s11111ll 
I"."Rrc~sn." 

'I 'III* VOII I  I I ~ I I I ~ I ,  t,l~(! litl((~x i l l  IS:,:I is (lisv~tsst-(1 I I ~  '1'11yIc1r 
\ \ . I I I I  snys, " I , I I ~ R ( !  q i ~ n ~ ~ l i t i e ~  011 I I ~ ~ I I I I I ~ I I O I I S  I Y I I I I  ~ t r ( >  o l ~ l ~ t i l l t ' c l  

fro111 coctllic~l~ls i l l  111~: ~ ~ o r t l ~ - \ v c s t c . r ~ ~  111tl.t of I ' ~ ~ I I I I S ~ ~ \ . I I I I ~ I I ,  (i0 
t o  SO ~l t i l ( . s  S O I I ~ I I  of. I,itke lSri(1. : \ t ~ o t l ~ a ~ r  so~ t r ( : (~  01' ..111111ly I I ~  

bi tuminol~s roiils, is fro111 1)cils lyit~:: I I I I  t l ~ c  Iitlc of l l ~ l s  .\lic%l~i- 
gun and Illiltois c~nrtnl, in Illirlois, (listiiltt fro111 ('11i1,njio O I I  



1,nke Jliv11iga111, tit1 tn SO 111i1c.s. 'l'l~is c1111nl WIIS 011e11etl in 
l<MS, 111111 11111 little COIII (.IIIIIP 111 111t1rkvt tllnt y t ~ ~ r .  111 lS4!1, 
5,150 tolls rt.n~.l~r*l ( ' l~ivago. ' ~ I I ( !  111111t~r 1111rt of t l ~ ~ a s e  beds 
f n r ~ ~ i s l ~ e t l  coal l ~ i g l ~ l y  v l ~ n r ~ c t l  wit11 S I I I I I I I I ~ ,  \vl~ic.l~ ctontines 
tile rise of it l~rin(.ilially for i~o~~sc. l~olc l  1111rl1oscs. Ilonls I I I I < I  
tbtllrr ~ll l l( . l~ir~ery 111nke Imt littlt: nse I I ~  i t  for  S ~ ~ Z I I I I ,  i t  l)c,illg 
so d ~ ~ s t r ~ ~ c . t i v t !  111 grl~tc!-l)ar~ n11(1 I~oilers. li11t tl~c! (111ality 
I I ~  c.0111 is i~nltro\.ir~;: t l ~ r  (lc2ellc:r I I I V  I~rcls nrt! \vt~rk(a~l, n11(1 t11(! 
~woslw<!t is  illat c ~ ~ n l  of ef111nl ~ ~ n i ~ l i t y  will S ~ I I I I I  11,: r t~ i scd  fro111 
tllrnc, 11s Tr1.e  fro^^! tllis i ~ l ~ j t ~ ~ ~ t i o ~ ~ z t l ~ l t !  r111111t'r 11s tilt! (IlcveIt111~1 
I I .  'I 'l~c protluvtior~ I I ~ '  tllcsc i n i r ~ t ! ~  is 11ot clefi~~itely 
kno\v!~, Imt 11 \vrit(!r in the ( l l t !v(! l~~r~~l  11(.rn1(1, estiinntes the 
entire c o r ~ s n ~ n l ~ t i o r ~  of ( 1 0 ~ 1  1 1  1,ctkc. r t~gion ill  1853, nt 
:<IH),000 tons." 

I l e  gives dettrils of tile p r ~ ~ l n r t i o ~ ~  of i l l i~lois it1 1855 11s 
follo\\.s: "'l'llere is 110 ttoal OII tilt. O l ~ i o  river nenrcr to i t s  
ju r i c t io~~  tvitlr the Jlississilipi tllnn Snlinc, neilr Sl~awnectomn, 
I ~ i l s  I I ~  I n o t  I I i t  ~ n l  i 011 tllv 
3fississilil1i, it is r1tt11c.r n s i 1 o r 4 ~ r  clistar~~:e, 11ei11g sixty ~ ~ ~ i l e s  
to ;\lndtly creek, 111111 ~ I I C I I I - ~  t\vt!r~ty-five ~ n i l e s  111) tlllit creek to 
the first c.onl-be~l tllcrc., o r  t\vt.Ivv nlilcs of Iatntl. Solnc con1 
11perntions rornrner~cetl liere S O I I I C ~  few years  tigo, lulving in 
vie\\, tlie s11111iIy of tile towns nl1111g the Jlississip11i, a s  f u r  
I:VC~II 11s S ~ W  OI . I~ I I I IY .  T I I C ~  ~ W ~ ~ S P I I ~  S I I I I I I I ~ ( * S  I I ~  (~OI I I  to rile 
Ier\ver c o t i ~ ~ t r y  a r e  ol~tl~i~~c!cl  fro111 II ~ I I S ~  (listzlr~(.(! 1111 tll(: ( ' I I I I I -  

l ) c ~ r l n ~ ~ d  Z I I I ~  'l'e~r~~essi!(~ rivtbrs, 11111 esl~(v*inIly fro111 l\'ileeling, 
I'ittsli~rrg, n11t1 the  interlnc!tlintt! points, 900 nliles f~ t r t l l c r  
froni the ~ ~ ~ ~ t r k c t  t l ~ a l ~  till! Illinois co111 of hltl(ltly creek. 'I'hc~ 
c.sti~nntt!(l c ! s l ~ e r ~ ~ c  of llcfiliv(.rirlg this (.onl lit Xvw Orlt!rlns, I I ~  
trrkx, is r~lrol~t  $2.25 I I I I I ;  wllilt! 111t. I I I ~ I I ~ I I I I I I I I  11rire of  (~1111 

tllorr i s  25 I . V I I ~ H  a I~llxllcl, c ~ r  +i..',O 1wr toll. 111 \ v i ~ ~ t v r  t i~nt!  
fri1111 50 ~ I I  ( 2 5 ;  IY!IIIU 11<*r I)II*IIvI, I I ~  $12 to $15 11t:r tori I I ~ I V C !  
heon oc!ctiai~~nttlIy tile retrlil pricre tllc!ra. 'I'l~is Jlncldy ('reek 
coal selsn1 is  n l~orizorttnl lied six o r  seve~r  fcct tlli(.k, 11l)ovc: 
\v l~ie l~ is  1111~1tl1tar vvitr, r111t l ~ ~ ~ r ~ ~ t o f o r ( !  \vorkt~l.  ('o111 CIIII II(: 
t l~ro\vn fro111 the  111011t11 of tile ( lr if t  i ~ t t o  n 11ont. I t s  cluality 
is  most escellt.nt, igniting renclily, nncl cnkirig togt.tl~c!r per-  
fectly, w i t l ~ o l ~ t  n ~ n k i n g  n ~ u r l ~  (4inker. It 11nx 11ec11 ltsecl fo r  

f i f ty  yc11l.s 1,y t l l , .  l ,I,I I.'r,.11c.l1 st't!l,.rs, 1 0  1 l l l l l < l !  l*llgl~ t l l ~ l l ~ ,  

I V I I ~ V I I  111ive 11or11(! 11 11igI1 rc~1111tnti1111. 
\\:1121t is l ( ~ r r 1 1 ( ~ ~ 1  St. 1,011is 1 ~ 1 1 1 1 ,  s ~ ~ j ~ l d i c ! l l  to t11(& S ! I * ~ I I I I < * ~ S ,  

I I I I ~ I I S  \vitl~ 11 g ~ o t l  ~ I ~ I I I I ( ~ ,  ri11(1 ~ : V I I I I ~ I I ~ S  l i l ; ~ !  t11:1t of l ' i ! . t . ~ l ~ ~ ~ r g :  
irsllc.s clnrk grny, in S I I I I I I I  { l l l i r~~t i ty ,  1111i1 I . ~ I I I S I I I I I ~ ~ S  \\.it11 little: 
\vitstc. 'It is oft(811 111isv(1 wit.11 yvI111\v ~ I I I I I I I I I I . ~ ~  c 1 1 '  i1.1111 i l l  

f 1 1 1 r i 1 1  I 1 I !  I '  I t i l l l l l  I 'ril~~tlll~, ' ;  1111lI 

I . , I I I S ~ ~ I ~ I I ( * I I ~ ~ ~  i s  11o1, \vfL IIIII~PI-st1111~1. i l l  so g1111(1 I . I ~ ~ I ~ I ~ ( ~  f o r  
!11(! 1111rl>osc!s of iron I I I ~ I I I I I ~ I I I . ~ I I ~ ~ I I ~ .  

'l'o\v111.~1 t111' 11ort11-\v(~?it I I ~ I I I I I ~ I I I . ! .  1 1 1 '  tllis i l i $ t ~ . i ~ . t .  S I ' ~ ( ' I . I I ~  

<.0;11 S ~ ~ I ~ I I I ~  i ~ r v  F ( ~ ( ~ I I  in tilt! to11g11(2 01' I I I I I ( I  \ v l ~ i ( . l ~  li1.s I I I ' ~ \ v ( ! ( ' I I  
tllc h f i s s i~s ip l ) i  nntl Roc~k ri\,crs. O I I C  < ~ f  t l ~ ( ~ s c  I I I * ( ~ s  is ~ S I I I I I  

live to sir ft1r.t tilick; i t s  ( l u ~ ~ l i t y  is Cnir, 111111 vv i~ l (~~~t l ! :  irn. 
p r ~ \ ~ e s  ns the workings procco(1. 

1'0 t l ~ ~  solltll of  Ro(:l; rivc.~. 11r~ s(!v(sr111 ~ I I I I I ~  V I I ~ I I  scxlrlns 
\v l~ ic l~  nrc  (.allablo of s~~pl , ly ing  I I I I I I I I S I  any r(lrll~il.('~l I I I I ~ I I I ~ ~ ~ ! .  
o f  this f11c.1. 'L'llcir loctal p o s i ! i < ~ ~ ~  111111 I I I ~ ~ I I I I ~ I I ~ ( ! S  r1'11111.1. ~ \ I ( ' I I I  

of grcnt vnluo t o  the conntry lying 11ortI1 o f  t l~ i s . "  
i t  t11c ndvcwt of ~ ~ I I I S O ~ ~ I I ~ ~ I J I I  fnvil i t i l*~ I I I ~ \ \ .  f i (~ l~ l s  

\v<,rc l l ~ i ~ ~ l l l ~ ~ l  n\vny fro111 1111~ l ~ l l ~ g l ~  to\v11s Ill10 rivvrs. 'I 'll(> rllil- 
r1)11(1 11et\v11rk spr<,11(1 t111d t l ~ e  111:1rIiv1s of' t110 St111v \v<sr~8 11p1~11oO 
to conl fro111 11 clistnnc(b. 111 lh'T,(i' t11rc.r~ ( ~ ~ I I I ~ I ~ I I I ~ I ' S  in Ira Siillll 

( ' ~ I I I I ~ ~  ~ I I I I ~  s l ~ n f t s  f r o ~ n  100 1 1 1  2011 fcv . t  i 1 ( ~ , 1 ) :  'I'III! I , : I  SIIIIC! 
o i l  i i  ' I I I I ~ ,  I 1 t 1 1  Illil~ois ('oil1 111111 I'ro11 
(!11111l>nny. n11<1 tile I'c,rr~ Conl 1li11i11g - C I I I I I ~ I ~ I I I ~ .  1 < ~  lS(i0' 
1lli110is 11nd 73 I I ~ ~ I I ( % S  l t r o d ~ ~ ( a i ~ ~ g  ,2S,4llO tolls vniIle(1 lit 
1 0 0 .  'I'lrc?rc were crnployr(1 in 1111. 111in(~s 14:;O ~ I I I ~ ~ I  I I I I ~  

I111ys. 
Ili11i11g i l l  St, (!Iiiir ( ! I , I I I I ~ ~  still off(fir(t11 ~)oss i l ) i l i t i~~s  to t l ~ < :  

i ~ ~ v e s l o r .  ~ I o s o ~ ) I I  Yov11 O ~ I ( ~ I I ( ~ I I  11 I I I ~ I I V  I ; I I I I \ ~ I I  11s ~ ' I I I . ~ I ' s  I I I ~ I I V  

i l l  1HT,!l 011 111t. 01(1 l3rc:rlxts fnr111, t \ v o  I I I I < ~  11 111111' 1 1 1 i l t 8 s  \v(-st 111' 

Ilc~llc\~ill~: I I I I ( I  1 1 1 ~  VIIII 1'011rt tnillo ( t i~s t  o f  O'I~'IIIIIIII i t  11 

seven foot vc2i11 lying ril I I I 1 7  1'1v.t \VIIS O ~ I I S I I ( * ( ~  i t 1  

1863.' 
111 IS65 ~ o n l  \vns fo11r1(1 in cligpiug ;I I I 11 11(8\vly 

I I 1 1  I ~ I ~ I I ~ I I ~ I I I  i r i !  in I I I I  'I'llis 
region soon nssumt~cl tro~~sitlrl.nlil(. i r n l ~ o r t n ~ ~ c . ( ~ .  I I I  lS(i6 tile 

'Coal Hceion. Amcrlcn. > I l l  ! h i 3  
-11. S. (cnsur Rcpnrt. 1860. 
.Ili.tors 01 St. r l a l r  County. >IocDon.atlull. 



( " l ~ i ~ . ~ ~ g o  11nt1 V i l ~ ~ ~ i n g t o ~  I ' I I I I I I I I I ~ '  SVIIS o r g ~ ~ n i z ~ t d  l)y 
I~OSIIII I  I I I I I I  ('11ic11go c ~ ~ p i t ~ i l i s t s  IIIIII  s111)rtly ~ i f t e r  its f o rn~ t~ t i on  
it \vns ~ ~ r ~ ~ ~ s c ~ l i ~ l a t c ~ ~ l  wit11 tllc Vr~r~ni l ion Coal C ~ I I I ~ I I I I I ~ ,  11 nc\v 
1:oncc.rn untlrr tile nulne of t l ~ c  ('llicvigo, \\'ilmington 11nt1 \'11r- 

milion ('oul ('otnl)ony. 011erntio11s !v(.rcL i~n~neclintely started 
(I I I  21 111rfic: SCIIIP, all tllc i)rolluet II,.~II:: sllipptvl to  Chinlgc~ 
over t11c (!lricngo nnrl iiltolr milroncl. 

111 1111. I ~ I I I ~ ~ ~ I I I I  ' n t  Ii~*Icl 111i11itt:: O I I  II ( * ~ I I I I I I ( : ~ ( . ~ I I ~  

sv:111* I i n  ISIili I I i i i rk i~~t l t l ,  ll11gl1 ~ < I I I ~ I ~ ( ! I I ( ~ ~  
I I I I I I  Mr. ( i r t~vv* I I I ) I * I I ~ * I ~  II slri1111i11:: I I I ~ I I ~  I I I I  Clrnpe ('rc(!k. 

In t11e ('itseyville l~rr~.in(.I  t r f  St. ( ' l t l i i .  ('1)urlty t l l c .  first 
slli~ft of 111t. 1 ('11111 i n i  ~ I I I  I S I I I I ~  on  l l ~ e  
\.i~n(lnlin lint! in 18liS 11y ;\1t1111(. nn(1 \\'illii~n~s. 

, , 1 1 1 ~ .  1'. S. ( ' t ! r ~ s ~ ~ s  I for IS70 l.rv~lits 1lli1111is \villi 
ntl O I I I ~ I I I ~  ( I S  2,Ii24+11i:i t1111s of I.I):II pro r11tt~1 I I I I I O I I ~  tiit! v11ri- 
011s 1.o1111tit~s 11s f1111111vs: 

.................................... h l o n ~ ~ o r n c r y  Ix;(Yx) 
I'coria . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.000 
f'crry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19.5.40O 
U a n * l o l ~ ~ l i  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I I,MO 
I<oclt 1rl;ttt~l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  l?i.hUl 
Ssn~arnou . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  M.5N 
S c b ~ t y l c r .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RIN 
Scolt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29.9 

.... . . . . . . . . . .  Shrlf~y ......................... .. .... 5.70 --- 
'fndnmlnr end Slinini Journal. 1874. p. 306. 

~'o",i,icr sc., iti:o 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  St:ark 14.5.5.1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  St. 1' l :~ir. .  7'JX.XIII 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' 1 . ~ ~ ~ ~ ~ 1 1  5.3i~l 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yern>ilio~l I l i> , i~ l l l  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  \\'arrctt 11.72'1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  \','ill -'LX.(WXI 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  \\'illi:~rnrot~ 1.1AX) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  \\'oocl ford . J.lXX1 - 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .1.,!1:,1 .L.l,?4.lI~.l 

I I I  IH7O c.o~lsid~.rt~l)l(~ \\.,rrlc I I 11t I I l c :  \\'cst \'?*I'- 
1 1 1 i l i r 9 1 1  i 1 1 s  s l  in I I I ~ ~ I I  I I  I I I I ~ I  t l ~ r ~ ~ t f i l ~  1111, 
~ t l r l y  st~\c:nties 111(! (irr~pc! ('rc(!lc (!onl I I I I I  I 1111 

\v1111t 11rc now kno\vn 11s tllc: oltl (Irapt: ('r(.(.I; nlin(~s, I I ~ I I I I I ~  

f011r n~ i l e s  s1111t11enst of I ~ ~ ~ n ~ ~ i l l c ~ ,  I I I ~ O \ V I I ~  I ) ( ~ ! ! ~ c ~ ( ~ I I  1)t111\iIlv 
11nd J\'cst\~ill~! 0x1 111~: l in t !  1)f ~ I I c !  ('. l':. 1. it. I t .  

' l . l~( '  ;\l)l)y sllnft S o .  '2 i n  St .  ('Inir ('o11111>' \VIIS s11111( i l l  

IS73 11y t11e >ll)l)y COIII > I i n i ~ ~ f i  ( ' I I I I I ~ ! I I I I ~ .  ' ' ' I ' l ~ t ~  tIe])t11 I I I I I ~  Y I ~ ~ I I  , , 
is n l ~ o r ~ t  the slune a s  nt t11e 11ll1cr II I~I IC! .  1 . 1 1 ~  S l ~ r i ~ ~ g ~ i c ! l ~ l  I I ~ ~ I I C ,  

still enst of tile otllers, \vns snnk in 1874, 1)y t 1 1 ~ .  I<~u.tlotl. ('oil1 
('ontl.)nny, rintl is no\\, ol)erntcd 1)y t l ~ c  Springlicltl ( ~ O I I I ~ ~ I I I ! ' .  

(lo111 i s  rcactltc:ll a t  lfiO feel, nnll the vein is 1'1111 s i s  I'ctct in 
tltickness." 

I3r.nntrtt.'~ con1 ininr, t\vo 111ilc2s \\-(!st 11f l.c!l)tlno~~, i l l  SI. 
('111ir ( ; O ~ I I I I ~ .  011 t 1 1 ~  0. nn11 M. l'<niIrot~(l, \vns < I ~ ( ~ I I ( ~ I ~  i n  lSi:l 
11y . I ( ! ~ I . I I I ~ I I ~ I  1<~!11nc!tt, I I I I I ~  11 five! IIIIII O I ~ ~ - I I I I I I '  foot w i n  WIIS 

rcncl~ccl a t  n depth of 180 feet. 
In  1874 tile (frtnldy Collnty (11~11osils \vl~icI~ IIII(I  I)(Y*II  pros- 

l)c:(:tcd in 18(;C, were ol>crrr~l I I ~ .  1'l?o11 1111: colnl)l(.tiorl of tllc 
('11ic.ngo nncl lllinois 1tivc.r I?nilroi~cl  cross I.:I Snllc ( ' o l ~ ~ r t y  
in 1874 t l ~ c  connty 11cgnn to  snp1)ly onlsiclc 111t1rkc:ts. 111o11g 
the Illinoiu ('(!ntr111 rt~ilronll i n  111is SIIIIIC yc.111' I I I ~ C V  I I ( * \ V  I ~ O I I I -  

~ ~ t ~ r ~ i c b s  snnk s l ~ ~ ~ f t s , '  t 1 1 ( ~  ( ' I I ~ I ' I I ~ O  ('0111 ( ' O I I I ~ I ~ I I I ~ ,  1 1 1 ( ~  1Ili1111is 
\'nllcy ('otrl ( ' I I I I I ~ I I I I I ~  nncl 1111~ 1C1~11oskn ('0111 ( ! O I I ~ I ) I I I I ~ .  

'1'11(! I lc l lcvi l l~~ district in St. ( 'lt~ir ('n11111y i n  1X7:) \vi~s 
t11e 111ost inlportnnt ininin:: tlistrivt in tllr S l r ~ l c  IIII(I 1111 I IS-  

c~~ll(~111 clt:scril)tion of inining 0o11diti011s t l~c r (>  i n  l l ~ n t  y('iir is 
given in tile Il istory of 1i;11st S t .  1.011is by I{ .  ;I. 'I'yson. l i t !  

snys, "St. T,ot~is o1)trtins i t s  l~rin(.iptrl I of I ~ i t ~ t ~ n i n o ~ ~ s  
-- 

'St. ' l a i r  Covnt lli.l0,,'. ~ I ~ c I > ~ ~ ~ > < > ~ ~ ~ I ~ .  
:Cud llcgiona .\mcricr. \lrcPnc lxtlc. IS73 



c.onl fro111 \vllnt is k1iotv11 i i ~  ~ . I I I I I  r ~ ~ g i ~ r l t s  11s 1 1 ~ ~  ilcllcvillc tlis. 
i t  I S t  I o 1 1 1  I l l i ~ i s .  It is i)roi~glit to i':nst S t .  
I.ouis by tl~tt St .  I , I I I I ~ S  a1111 lllir~nis, L . O I I I I I I O I I ~ ~  k ~ i o \ v t ~  11s 111~.  
i ' i t t s l ) ~ ~ r g  I ~ I I ~ I ~ I I I I I I .  'Sl~is I f ~ ~ i l r o n ~ l  is 1111ly 12 III~I( ,S Iol~g,  
fro111 i':11nt St. 1,1111is ~ I I  l~~*ll<!vill(-, I I I I ~  it i~~tcrst!cts  t i l t :  \vcstc!r~~ 
l ~ o o ~ ~ l l r y  of tile c ~ ~ n l  111e11slirc~ 111 ('c.l~lr.rville sis rl~ilus out frolrl 
1.:. St .  I.ol~is, I I I I < I  ~ I I I I S  six i~r i l t -a  t l ~ r o t ~ g l ~  1111: co111 fic~l(i. St. 
: i r  I I ~ ,  volrtnilrs 4:10 scltlnre 111iltts of I I I  I t 1 1 r c ~ -  
f o i ~ r t l ~ s  of tile ~n1111ty, ( . l t~ l~r l tv i~~g  1111 t111: vt!l~trnl I I I I ~  c:115t(:r11 
~)or t io r~s ,  \\.it11 11 tl~it.kr~c~ss of n1)011t :!(MI feet of tllc lo\ver 1111~1 

rnost pro~ltivtivc of tile coal xllonsl1rrs, I I I I ~ I I ~ I I  five cot11 
stsnnis, only t\vo of \vl~ii.l~, I ~ o \ v ~ v ~ r ,  t r ~ ~ ~ ~ ~ ~ i ~ r  to 11o of 1.cono111ict11 
valilc a t  tllis tinic. 

TI I  IS71 I I t r 1 1 s 1 t 1  I this r i r  fro111 
I~~!lIevillc~, 111111 ( 'e~~ttarvillt? to 1*:11st St. I ,OI I~S ,  :iGl,f;:iO t o ~ ~ s ,  'I'IIc! 
lnst lJr~itt.(l Stnttrs I !~~I IS I IS  rcbi)orts t111. coal pro(111c.tio11 of St .  
Clnir Coullty nt 799,SlO tn11.r. 'I'l~is is, t l~ t , r~for t . ,  11y f a r  tllv 
liiost procl~tvtivt., 1111d, i l l  tl111t r e  tile 111ost i1111)ort111lt 
n i l  r e  I I l l i ~ ~ o i s .  '1'11t. tliic.lit.st c.oltl sriilll o ~ ~ t v r o l ~ s  in tills 
river 111id 11lo11g t l ~ t *  \vvs t t&r~~  l)or(lt~rs of tilt! ( Y I ~ I I  I I I ( ~ ~ I S I I ~ ( ~ S  in 
tllc sol~tl~\vc.st porli1111 t ) f  tiit? vottnty. 'SIII? dill is very ~not ler-  
nte, not rllorc! ~ I I I I I I  fivv o r  sir feet to t11(. ~nilv,  t111cl is ill all 
rnstcr1.v ~l i rcvt io~i ,  111. 11 little 11ort11 of cxnst, 111111 it1 c ~ o r i s c c l ~ ~ c r ~ ~ ~ u  
tllc r+onl livs t l t . ~ ~ l ~ t ~ s t  l1c~111\v t11c. s t ~ r f u ~ ~ .  i ~ r  t l l t r  t?ustc~rri por t ior~ 
of t l ~ c  I ~ I I I I I I ~ ~ ~ ,  I I I I ( ~  c r ~ ) p s  O I I ~  ~ I I  111,: s ~ ~ r f n ~ - o  11cnr I.:iist S t .  
1,011is. '1'111. I l ~ ~ l l ~ ~ v i l l ~ ~  ro111 S C ~ I I I I I ,  XI). l i ,  is t i 1 0  11rillcil)nl 0111: 

n r k  I i t  I 1r111nl1ly 1 1 1 ~  lirst c-vtlr \vorkcd ill tile 
Stnte. I t s  I I I I ~ I I ~ I I ~  011t1.ro11 111011g 1111t IIIIIIYs,  it1 s11(.11 (:lose 
prosilnity 11, S t .  I ~ i s  1 1  n t t v ~ ~ t i o ~ ~  t o  its v111111~ 111 1111 

~ w r l y  ~ l n y .  It* K C . I I I * ~ I I I  I11it.klrvss in I l l i s  I . I I I I I I ~ ~  ~ I I I I ~ O S  fr0111 
livt. 111 ~ I . ~ I * I I  ft-(at, 111111 i t  I I I I H  11 ? i ~ , l i ~ l  I ~ I I I ~ L I ~ I I I I I ~  roof. so tl1111 i t  
~ 1 1 1 1  IIO \vt~rkt.cl wit11 ?inft!ty 111111 i l l  l I 1 t 2  I I I I ~ S ~  ~ ~ ~ I I I I I I I ~ I . ~ ~ ~  I I I I I I I I I ~ ! ~ .  

., I I~is 1.11111 is ~ I . I I I ! ~ I I I ~ ~  (111itv rt.g11It11.1y str11titi1.11. 111111 11113 
t o  I I  ~ y r s  i 1  v t ~ r y  i l l  tiltsir nggregnt(t t l ~ i ~ k ~ l c s s  
f r o  I I 4 i 1 1 1 s  I I I  I I I  I 1 1 1 i t y .  Tt is 11s- 
unlly sc?1)1iratt.~l fro111 tlte lo~vcr  conl, ti1111 sold a t  nl)out t l ~ r e o  
rents per  I)IISIII~I  11igl1t.r. 11s 11 11lnc.ks111itl1 coz~l;  t1111s: I imt ing 
coal, six cerits; I ) l n c ~ k s ~ ~ ~ i t i ~  ro111. I I ~ I I ~  cthltts per  1)ushel. 

r 1 1 i ~ r  111t1il1 1:0111 R C I ~ I I I  S o .  ti 11ns 1,ccfi11 ol)cnvtl 111 1111111)' 11oi11ts 
about 13cllc~villc, ulitl t11t: r iver I~lufTs 11n(!li (11' 1\11! ~11tc:ro1). 11 
is r c n ~ l ~ c c l  I I ~  t \ v (~~~ty- f ivv  s l ~ ~ ~ f t s ,  s11111< to 1 1 1 ~  11(!11t11 01' fro111 
0 I 1 I .  111 1\111111 sl111ft 1111. voitl \ ~ I I S  l't11111d 111 i t  ( 1 ~ 1 1 t 1 1  
of  170 l'c(.t 1)t:111\v t l l u  ti~~ri'nc:e, I I I I ~  1111; S(:IIIII  is st3v(.n 1'(*1at t\lil:l;. 

It is tile snliic tl~ictk~icss a t  ~ltis~:out1111, 111 1:12 l'rvt t l r ~ ~ ~ l ) ,  ~ I I I ( I  
(iyi t11i1.k rrt 1Trl)an11 o r  I"recbl~rg, nllcl I I \ ) O I I ~ .  t I i ( !  S I ~ I I I ~ '  1icl)tll 
I)clll\~ llle 611l'ftl~~. 

111 tllc soutl~c?rn piirt of tile colll~ly 1111- I < l ~ l l ( ~ v i l l ~ ~  coal is 
o l l c ~ l e ~ l  n t  1111111y ~ I I I C ~ S  i i l ~ t ~ g  i t s  o11tero11, I I I I ( ~  ~ ( ~ ~ I I ~ I I S  i ts  1'1111 
tllicklrrss of 1il)out ~ c \ ~ e l l  Scc.1. I*~v(~ry \v l~(~r t :  it S(T!IIIS to 1113 

fro111 six to scvc.11 fcct thick. 
It I 11c S ~ . c l l  tllllt tl1c ~Olll llll!llsllrls 1111!11ie llll tl11* 

l ~ i g l ~ l ~ ~ ~ ~ c l s  i l l  111~. c o u ~ ~ t y  of St. Clair, escc?pt n 1111rro\' 1)1>lt f s o ~ n  
tl~rcfio to five ~iiilrs \vi~ic iieross tllc soutli\vc~st l)or111'1., I I I I < I  tilts 
11111(1 is I I ISI I  I I I I I ~ J I I ~  tllcr 1110st ~)ro~lt~(. t iv(b ngric~~tltusill l l ~ ~ ~ l l s  i l l  

Soutllc!r11 Illii~ois. 'Sllc n~inlys is  of t11e I31~llovillo c.o;~l slio\\.s 
tllc follo\vir~g rcssults: 

I.".. I:r,l,"l, 
s1,~ciilc ill \ v  I v , 1  i,, .\.I, l ' ; > , l > , , # >  
i " h i  c0I.r i s & , <  ,i,:,,,r, c<.rr ~.,,.il .. . 

( . a j ~ ) ' ,  i~tirirs . . . . . . . . . .I..UH 39.8 U l . ?  0 . 0  33.8 5S.? 5 . 0  i.i.3 
I'fciicr'r minrr . . . . . . . . . 1.213 44.3 i.i.7 8 .5  .35.X .5l .L 4 ..i 57.5 
l3elleville m. .  . . . . . . . . . . .1.2)3 45.0 55.0 5.5 3'1.5 I .  5 . 4  .54.0 
Uill 8: Knal,l,'s rn. . . . . . .1.340 42.51 57.4'1 4.43 38.8 44 .48  1.3 .'I .54 .2X 
( ~ l ~ u r r l ~ i i l  t ~ , .  . . . . . . . . . . .1.315 45.40 54.W b . ( X )  .19.411 4 . i . i l l  S.93. .i2.(8.1 
liclcltrr $>I .  . . . . . . . . . . . . . I  ..?K, 44.tK, 50.34 8.10 .>.i..V> 4 7 . i l  K l i )  ' .i4..31 

( ! I I P I I ~ I  (!of11 i l l  1<:11tit St. I , < I I I ~ S .  

(!OIII is ( , I I I , I I I I I * ~  ~ I I  k:~ist, S t .  1.011is 11y ~ I I I !  1.11st ,,I' ~ I . I I I I S I I I ) ~  

tlrtioll l~c.ross t111' , \ l ississi l~l~i .  It is I I ~ , I I I ~ I I ~  i 1 1  \ ~ I I ~ I ) I I S  I I I I < ~  

1.1~rs 011 11 tlo\vl~ gr~i t l t~ ,  six o r  (rig111 i~~ i l v s  S ~ O I I I  t l l ( ~  o ~ ~ t c r o ] )  i l l  

tile I , I I I ~ ~ s  to  I.:i~sl St. I,or~is. ' I ' l ~ c a  ~rrocc.ss 111 t11t. I I I ~ I N - S  is 11s 
follo\vs: 

-.\f'tc,r tile cot11 is 11ii111vl tllv I V I ~ S  I I ~ I *  < I I . I I \ ~ I I  I I O ~ ~ Z O I I ~ I I ~ ~ !  
u p  grntlch illto t l ~ c  i n i ~ l r  11y ti ri1111(,. 'l.111' I I I I I I V  is ( I i ~ t n v l ~ c ~ ~ l ;  tlic 



curs fillecl, s t t~r tc t l  o111 of tllc 111i1ie lly 11t11it1, r111c1 et~rriecl ~ I < I \ V I I  
grntle l ~ y  their  IIIVII  \wiglit to 11 t test lc zit tllv t>lltrallce. llcrt! 
tlley nrt! ~ ~ I I I I I ~ ) ~ I ~ .  C,'OII~ c i ~ r s  rec(fiv(! the  f l ~ l l i ~ l ~  (:oi~l. 'S11c~sc 
a r e  stalrtli~lg rently to receive it. \ \ . II~!II  full tlie co t~ l  trt1i11 
s t a r t s  nnrl IIiuves II co~isitlt~rni)lc ( l istn~lcc ~ I ~ \ \ . I I  g r ~ ~ e l e ,  t~~lz~i(lt:(l. 
E:~~gil~cs nrc t l i e ~ ~  nttucl~t~tl ,  \vl~icll c011111lct(! tlie t r n ~ ~ s l ~ o r t n t i o ~ l  
t ~ r  l.:nst St .  I.ouis. 

C:onl en11 IIC dclivcred to 1111). j ) t~r t  of l!:ttst St .  I,e~uis 011  

rnilroti~l trnck o r  s\vitcI~es I I ~  six C I > I I ~ S  per I I I I S ~ I C ! ~  
, Y 1 ~ I I ! ~ I :  s r v  SO 111s. ill 11 i)ilsllt!l; 2,lH)O 111s. irl 11 toll. 'Sl~t.r.(! 1u.11 

n s  111t11iy 1111s11~~1s i l l  21 to11 11s (~111111 t l~ (?  I I I I I I I I I ( ~ ~  O F  t i ~ l ~ t ' s  \vIlicl~ 
2,OCi) Ills. c o ~ ~ t a i r ~  csiglrty Ills; r q ~ ~ a l s  25 1111s11c~ls; 2;) s .O(j (~111111s 

$1.50 per toll, f a r  c1rc.1111l.r tllall c-ortl \ \ . c ~ ~ ) t l  ill tilo forest  r ~ -  
giolis. It LVIII  I I ~ ?  (lt4ivc~rt*d to t 1 1 ~  I I I I I I I I I ~ ~ I ( ! ~ I I ~ ~ I I ~  ( * s t ~ ~ l ~ l i s l ~ -  
Irrt~t~ts of 1q:nst St. 1,011is 111 ~ ~ ~ J I I I  ~ I I I # ~ . ~ I I ~ I ~ I I  to o111~-11111f IVSS 
~ I I I I I I  it (:IIII 11t. ~lc.liv(.rtld \\.,!st O F  tilt. rivvr. , , 1 rncks c*at~ 11e YIIII frt)111 I I I I I I O S ~  1111y r1111(1 to 1111). ~ I I ~ I I I I C C !  

cloor. Clor~l ~ I I I I  b~! co~~trrtctc'cl for I I ~  thv y ~ r ~ r ,  r~rttl t1111s tllis 
great  \vr1111 I I ~ .  c~~llvct~~ic.~ltl!. 111111 ( . I I ( - I I I I I ~  111t.t. 

l~:llll1l~ll l~llnl 111 Illst fo r  21p.s 

All tliis con1 is of ttnsy ~~c:c:css 11y rail 011 21 {IO\VII  gra,le t11 
tile r e l y  tloors of the! f ~ ~ r r ~ ~ i c c * s  of tllo l4:list St. 1.ouis z~inr~uf~lc:. 
torius, eostillg 111it $l.CA) per to11 clt~livc!rccl.'' .. 111e tlcvcloprl~e~tt of tile i~rt lustry t o  the i)rt)portio~is i t  1111tl 
rt?nelietl 1)y 1572 l~n t l  11ot 11et.11 1111t1ecotl1111111irtl I)?. lu110r tlis- 
puteu rtor I I ~  ~ ~ e r i o d s  of ( l e ~ ~ r ( ' s s i o ~ t  t11i11 r u i ~ l o ~ ~ s  (:o1iipetitio11. 
l'yson nl)pcntls tilo follo\viny: es t rnct  fro111 tile 13ellevillc 
1)rmocrnt of r\11~-1st, lS75: 

"('(1t11 I I I ~ I I ~ I I K  i r t  I I c ~ I I ~ I . . . - I I ~  11 I I I ~ I I I ! ~  

hppe~~c l tv l  i n  n ~ I O I ? I I I I I ~ ~ I I ~  \c.iliol~ I I J I ~ I I * I I ~ I ~ I ~  i l l  t l i ~  I % < . I ! D V ~ ~ ~ D  
I ) ~ ~ I I I < I c ~ I I ~ ,  1111rili~ L \ I I K I I S ~ ,  1875, \ v I l i ( * l~  is 1 s t '  i ~~ t (* r (as t  to < - I D I ~ I  
~)rocltic!era nrl(1 cor~sIlr~lr?tx. It will 11c ~ W I I  t l~ l i t  I I I I  i ~ l ~ ~ l l t i t ~ r i l t l  
ncl\.n~ico of n eca~rt ])tar 111lxllrl ill pric-1. i n  11skta1l I I ~  this 1111iorl: 

I ' l n t f o r ~ ~ ~  n r ~ d  (!onstituliot~ of t111, I l~ .~) rg~ i~r izc , l  . \ l i t ier~ of  
St. Clnir ntitl htljoirling (!ol~~rtic!s. 

R e s o ~ v ~ n .  1st. T l ~ n t  we t1'11ra11tl t l l ~ r r  (t(l11t.q pe r  IIIIS)I- 
cl f o r  mining, nnd will tnkc n o  less. 



prices.' l'ltat is tilo begi l l l~i l~g of the rt~111ctio11 o f  price, 111111 

the tlo\vnfirll of o u r  [illion. Sow, 1 c l l r i l~~  tllltt a lrltifor~n price 
i l l  tile illnrkttt \rill sllo\v c!vc!ry ollc of 11s t1111t t l ~ c  COILI is so111 
for n price ti111t is  !lot too i ~ i g l ~  for the  COIISIII I I ( !~ ,  1111~1 \v i l i  give 
tire i l~il lcrs t l~ret .  cc-l~ts fo r  I I I ~ I I ~ I I ~ .  1%11t s v i i t : ~ ~  s111es I I ~ C  I)vil~g 
llll1llc cv1.r.y lllly tllllt s110\v cll!lit.ly tll Otll<!r (:0111 l>[)l!rlltors tllllt 
tllcy ~ I I I I I I I I ~  st.11 so 111\v 111111 ~ 1 1 ~ 1 ~  t l ~ t ~ ~ ~ ~ s e l v ~ ~ s ,  i t  will i l i ~ t l ~ r i ~ l l y  
I)c su l ) i r~~sc<l  t1111t tllr! tt~illt*rs 11rv I I I ~ I I ~ I I ~  ci~t!t~j~t:r, 111111 g~111:r- 
ally tllvy ilrv r i g l ~ t ;  so t11t2rc ~ O I I I V S  s t r i fe  111111 I : I ) I I ~ ( > I I ~ ~ O I I  \\.it11 
!Ill? con1 t)[)c!riitors, 1111tl nlso \ v i t l ~  t 1 1 ~  I I I ~ I I ( ! V S  t1111t 11rt8 I I ~  ~ v o r k  
tit S O I I I ~  otllt.r I I I ~ I I ~ .  '1'111.y ( . I I I I I IO~ see 1 1 0 ~ .  i t  is tllitt S I I C I I  11 

con1 o.l)t!r~~tor (:IIII ittiiko i i l ~ y t l ~ i ~ ~ g  011 t1111t C O I I ~ ~ I I C ~ .  I f  11c 
tlocs, 11c is  1)o1111tl t o  cltrlit Itis I I ICI I  in SOIIIO tvny. Tile fiict of 
tile cnse is, his I I I ~ I I C ~ Y  ilnve told I I ~ I I I  \vllnt to bitl, o r  a t  lcltst 
tiley told I I ~ I I I  \vllat tllcy ~ v o n l ~ l  tlo-llo\v I I I I I C ~ I  ellellper tllcy 
\vo~iltl il~iirc if they could grrt strlltly tvork. So the  co11tr11c.t is 
tukeil a t  s n c l ~  l o ~ v  f i g ~ ~ r c - s  tllut I IO otllcr ctml opc!rator CIIII s1!11 
conl lit tilt: snille price \vitllout Iosil~g I I I O I I ~ ~ .  If lie tloc!s not 
sc,ll ut the S I I I I I ~ ~  price 111: \\ .ill  lost! his trit<lr. S o  !I(! l)cb' ' r ~ ~ ~ s  tt, 
gr~i i l l l~le  \\.it11 llis rllirtc!rs, s t n t i l ~ g  t1111t 111t!ro is  s o ~ i ~ c t l ~ i ~ r g  
r ~ .  I3y this tilrlc tilcbre is  r~llotl~ttr  co11tr11c:t to let. 'l'lluy 
tller~ g o  for it nt tilt! Irast  ~~ri<!e-perl~nl~s 11 I I I ~ ~ ~ - I ~ O Z ~ I I  i~ i l l s  in, 
\vitl~ nn u n t l t * r s t n r ~ ~ l i ~ ~ g  \vitil tllc! illen tllut tllry ~vi l l  111ilte urlller 
price if they g1.t tllct colltrnct. \ \ ' I I ~ I I  tllc: l~it ls  nrt: ol)cr~t!~l t l ~ e y  
I I t i  I i s  I I I ~ I  I t l l t t  sill(! of SOII IC 

otller blnck iri~ls. 11ftc.r t11vy I I I I ~ I  t/t(!ir I ) ~ I I v ~  I ~ i t l s  111.1: tic- 
fentctl, t11c11 t i ~ c i r  I I I ~ I I ~ ~ ~ B  e ~ ~ r s t ?  111111 ~ I I I I I ~ :  1111tl S \ V ( ~ I I ~  tl1111 tllcy 
call tlig con1 11s C I I ( ~ I I ~  11s n11y I)lnekl(?gs tl111t (.v~.r livc!ll, so  0o\v11 
gotAs t 1 1 ~  pri<:(t fo r  I I I ~ I I ~ I I ~  IIIII! I I I I I ~ I I  g111~s t 1 1 ~  l ~ r i ~ x !  i11 11111rkl:t. 
\\'II~!II \vv look f ~ ~ i r l y  i11t11 tliv 1 ~ 1 i 1 l  I ) ~ I S ~ I I I * H S  \VC 1 ) ( ~ r 1 ~ ~ ~ i v t !  t1111t 
tllc! W I I O I ~  I:IIIIHL' of 1111, I I I I ~  v i  is ~ I ~ I I I I I I  1111' 
I I I ~ I I ~ ~ H  ~11111 ol)(!rntorn, ill11 t i ~ r o ~ ~ f i l ~  tilt: ~ ~ O I I S ~ I I I I ~ ! ~ .  'I'l111t ~ I I I < ( * I I  
f o r  n fnet, we cnn snft.ly sny i f  \VI. mil to jivt II livillg I I I I ~  01. 
tile trncle, it is o u r  O\\*II Tnlrlt. ' I ' I I~ !  I . O I I X I I I I I V ~ S  I I I I I S ~  IIII\'I! I : I I I I ~ ,  

nntl \\.ill 1u1y 11 li\*ilrg 1)rit.e fo r  it i f  \\.I+ \\.ill ( I I . I I I I I I I C ~  it, I)ut \nb 
I I I I I S ~  1101 dt~rllnr~tl it, \vtb I I I I I ~ ~  i t  I I I I I  1111 I I I I L . ( * I I S I I I I I I I ) I , .  
price. l y e  I I I ~ I S ~  I I ~  1111 ti111ths ti~ktb i11to e o ~ ~ s i ~ l v r n t i o ~ ~  t l ~ v  I ~ O I I -  

clitiol~ o f  1111. c.r)1111try l i ~ ~ n ~ t c ~ i a l l y ,  111111 l)nscfi t)11r ( I ~ ~ I I I I I I I ~ ~ S  i l l  1)ro- 
~ )or t io t~ .  S o ~ v ,  t l~rrt!  cctl~ts is n v1.1.y Io\v 11,l.i.r fo r  I I I ~ I I ~ I I ~ :  t i~is 

coi~l ,  I I I I I ~  st.vts1~ t~tltl 11 IIIIIS i ~ t  t111: y11r(1 is t.110111) 011 this 
sitlc of tilc! rivvr. 1':igllt 1111~1 t l1r1~8 fo11r01s is (:111~111) 011 ~ I I I !  
l l issonri  siqll. ill the  yllrci, uu(l c-lrvc*u <.cllts i l l '  is 
,~1~1111Ily c . I l l ~ l 1 ~ ) .  I"0r ~ll'ool': 

, > 
. . ,, I I~roc: cerlts for I I I I I I I I I ~ .  . . . . . . . . . . . . . . . . . . . . . . .' 

'I'\vo iun~l ;I 11111f 1:1811ts for fr(.igl11. . . . . . . . . . . . . . . 2): 
0111: 1111If 1.1'llt f o r  royillty..  . . . . . . . . . . . . . . . . . . . !? 
Oll!  1 1 l  1 I l l l f  !lit 0 I l O i ~ t i l l  l l l l  1111ri11. . . . I !.I 

111 tllc y i~r t l  oil tilt! Xlissol~ri si t lc. .  . . . . . . . . . . . . S:>!l 
l'l~vc!e I I I I , ~  11 1111lf ce11ts fov I I I I I I I ~ I I ~  111111 ( l( :I ivv~~ii~g - 

th is  si<le of tile ri\.cr. . . . . . . . . . . . . . . . . . . . . . . I 1,; 

I Inu l i i~g  froin ri \ 'cr . .  . . . . . . . . . . . . . . . . . . . . . . . . :i:b 
I)clivcr 11y \ V I I ~ O I I .  . . . . . . . . . . . . . . . . . . . . . . . . . . 1 1  " 

, , l l l e  lwoql(!l,ity ol' I':ast St. 1,011is iv i t s  I I ~ ! I X I I I I I ~ ~ ! ~ ~  f o r  , I 1 ) ~  
t he  i ru l~~l )c r  of ~.nilron(ls  vntl i i~ti i~g fro111 it i l l  1875. l ysou 
gi\.cs tllc f o l l o \ v i ~ ~ g  list: 

1st. l'iltt l l l i ~ ~ o i s  1111tl St. 1.011is (!i1111 11011(1. ls'irst 1111ilt 
of \vootlci~ I S ,  I 1S:%i, by 1Ss-(;ov. I I S  I I I ~ I I ~ S Y S ,  
sr1>111 llere, six l l l i l~s ,  111 till! ~ ! O l l I  i ) I l lK~,  l l l l < I  l ~ x t c ~ ~ l l l t ~ ~ l  six l l l i l l ! ~  

furt l lcr  to 13cllc\,illr, ill 1SiO. l lo r so  lx)\\.tLl' \ v ~ i s l i ~ ' d  I I S I ' I ~ .  

21111. Ollie 1111t1 >lississip[)i itnilrot~il.  ( : ~ O I I I I ( ~  l ) r o l ; ~  i l l  

1852. 'I 'cri~ll~~att!tl 111!rr, ;Inn(,, 1S57. 
I ,  ' p ~ . r r ~  ' I l r~~ l tc ,  . \ l t r ) l r  I I I I < I  St. I.oltis l < i ~ i l r o ~ ~ ( l .  I I I I \ \ .  

~ I I I I \ \ ~ I I  nti tllc l11t1i111111~)olis 111111 St. 1,o11is i i ~ ~ i l l . o ~ ~ i l .  
4111. l l l i ~ ~ o i s l o \ v ~ ~  I I I I < ~  ltt-ilvviilv li11ilrt11111, I I I I I V  ~ I I C I \ \ . I I  11s 

I I I 1 i 1 1  'I'llis ro11<1 I I O \ Y  r1111,- t o  I ) I I I ~ I I ~ ~ I I ,  1111 1111. 
I l l i i ~ i ~ i s  (!1,11trl11. 111111 I - I I I I I I ( V ~ S  t l1 t811 .  l'or ( ' i~ i ro .  

I .  'I'llc ('l~i(<ilg?, ;\I11111 I I I I I I  St. 1,(111is I : I I ~ I ~ I I I I I I .  Its 
first ter111i11i \ v ~ t r ( ~  I I ~  ( , I I I V I I ~ I )  I IIIII  : \ I ~ o I I .  

( i t l~.  'I'l~c St .  I,ouis, \'luldnlil~ 111111 'I'vrrc I I I I I I ~ ( !  I t i~ilroi~il ,  
11o1v kno\v~r 11s tilo Yn~~i ln l in  1,itit.. 

7th. T11e I ) ~ ~ . I I ~ I I ~  1111tl k ; i~s t  St, l.r!t~is l i ~ ~ i i r o ~ ~ ( l ,  I I O \ V  

o \ v ~ ~ e ( l  l)y 111111 ~ I I ~ \ ~ I I  11s tile ' I ' I I I I~ I I~I .  \VIII)IISII 111111 \ Y I ~ S ~ ~ ~ I I .  



S t l ~ .  T11c Iiockfortl, I<ock Islnnd, nntl St .  Louis Itnilronil. 
'I'l~is IXontl c.ott~es in f ro~ t t  ;\Iton Junc t io t~ ,  on the truck of the  
Ynnclalirr lint.. 

9tl1. St .  1,ortis H I I ~  Sontlrenstern, \'11ic.l1 ltns st~vernl  
I ~ r n t ~ r l ~ e s .  

IOtlr. Tile ~ \ t n ~ ~ r i v a n  1<ottt1111 I , i~ne,  J111rl)le I I I I ~  Coal 
( 'on~pnny,  ttc~\v knowt~  us thc ICnst St .  T.or~is nncl ('urorrdelet 
Rnilwny. I t  l ~ n s  n l)rnncl~ r n t ~ t ~ i n g  t o  E'nlling Springs.  

lltir.  ( ' r~ i ro  t1i111 St.  1.onix Ilnilroncl. '1'11is ( ' I I I I I ~ I I I I ~  

t ~ ~ ~ t n t t c e l  rttnning on tlle 15111 of Scptc~tnl~er,  1873, to 
J I c l . t ~ n ~ ~ ? ; l ~ o r t ~ ,  Ill., !)O t~ti lcs;  t l ~ c r e  t n p p i t ~ g  tile celcl)t.t~tetl l3ig 
;\lutltly coal lit.ltls-\vlticl~ con1 is the  best for stnelting pur-  
poses in the 'linited Stntes. T h e  colnpnny soon formed 11 

contrnct to trnnsport  con1 f o r  three yenrs to s t r ~ ) ~ ) l y  the  Soutlr 
St .  Idonis f i~rnnces  with f ~ ~ c l .  F o r  the yenr ending bfny 31, 
1875, i ts  gross  rroeipts \\.ere $?G?,&!4.94. Opernting c s p e ~ ~ s t ~ s  
\vere a l ~ o u t  Cfi per  cent of receipts. 1)nring the  same yeor 
(ending Jrny :$I) tile con1 trnflio rnn very light, owing to tile 
closing of lnost of the  fnrnnces at St .  Lonis." 

111 1880 the  production of coal in Illinoiu n n ~ o ~ ~ n t e d  t0 
six n~il l ion torts pcodocetl by rr>ttnties ns follo\vs: 

cuun,i.. T.,.. ('ount,r. Ton. 

Colts . . . . . . . . . . . . .  320 S l o n t j i o m ~ r ~  . . . . . . .  42:4M 
. . . . . . . . . . . .  Fulton . . . . . . . . . . . .  .526,171 LIorqan 13.5M 

C;allatin . . . . . . . . . .  RO.JM I'cona . . . . . . . . . . . .  .-73,MO 
1;rcc.c . . . . . . . . . .  3.m . . . . . . . . . . . . .  . 77 ,1R(>  
r;rtlnclr . . . . . . . . . . .  .1g1.81;7 an ol(,l! . . . . . . . . . .  (,').95X 
l i c t ~ r y  . . . . . . . . . . . .  .155,ffi)S flock 1rl:tncl . . . . . . .  .?37..%') 
Jarkson . . . . . . . . . . . .  M.412 Salinc . . . . . . . . . . . . .  2.320 

. . . . . . . .  . . . . . . . . . . . . .  1 ; ~ r ~ r r  24 Sanpamon ,427,619 
r r u y  . . . . . . . . . . . . .  2,300 r . . . . . . . . . .  5.1 15 

)cjtln,on . . . . . . . . . . .  2.m Scott . . . . . . . . . . . . . .  5.700 
Knnkakcr . . . . . . . . .  I.O(kl Sltrll,y . . . . . . . . . . . . .  6.51% 
Knox .............. 2b.W Stark . . . . . . . . . . . . . .  ?2.143 
1;rSallc . . . . . . . . . . .  ,716.W Saint ('lair . . . . . . . .  ,956.iW 

. . . . . . . . . . .  Logan ............. 60.m l a zewe l l  61,348 
l i r i n ~ s ~ o n  ......... IIU.2.!4 f i r m i l i o n  . . . . . . . .  ,228 850 
Llacou~,itt . . . . . . . . .  ,2572Rl Warren ............ .15.467 
XIc1)onoeult ....... R1.301 Warhington . . . . . . . .  4.020 
hlcl.can ........... 6.3.m Will .............. .611.311 
Madison .......... ,273.807 \Villiamson . . . . . . . .  73.500 
Marion ............ 39 .U  \\'mdford ........ .101.060 

I l l  1831, tIltb 1 * ' i ~ t  l < i ( s t ~ i ~ i ~ ~ l  1ie11c1rt of I I I I *  I ; I I I '~*;~II  of I , ; I ~ I I I I '  
Sttitistics \ v ~ ~ s  l,~~l)lisl~ccl , . \\,ltic.l~ c:ontni~~t*il II r~~1101.1 on t11c! (!0t11 
I I I ~ I I ~ S  of tile Sta te .  I Ire Iristory of l l l i~rc~is I I I ~ I I ~ I I ~  ~ ~ I I I I I  1881 
i s  >lyni\n\,\e in t\ls ruports o f  the  \\llrc~;lll lilttl ill t l l ~ ~  ~ 1 1 ~ 1 ~ 4 ~ -  

qucnt Reports  of the  S tn tc  h l i n i ~ ~ g  Iloarli. 



I>IVISION OF T H E  STATE INTO 
II ISTRICTS 

'1'1111 I l l i~~uis ('0111 Xlinit~g I I I V I ~ S ~ ~ K I I ~ ~ I I I I ~  11r1*[111r11tory to 
i ts  s t ~ ~ d y  of 111itii11g w11diti1111> i t 1  Illi~iois <livi~lt!d t11t: St i~t~! iritt, 
1~ig11t t1istrit.t~ 13s ~ I I ( J \ V I I  in tig. 0, I I I I  ti 111isis o f  g ~ ~ o g r ~ i ~ ~ I ~ i c : ~ l  
Iorntion IIIIII physit.111 IIIIII jit.<rl~)gi~.al I * O I I ( ~ ~ ~ ~ I I I I S .  T I I C  ~ ) I ) I I I I -  

dnries ~ , f  t l i r $ ~ *  clistrir.ts \ v I . ~ I .  so t.l~t,sr~r t l ~ n t  1111 ~ I I I .  I I I ~ I I ~ ~ S  i l l  ; I  

clistrict \\.t~r!i 111111(:r s i ~ l ~ i l n r  1.1~1111itiz11is. 
Oil(? 1~1111rlrt*~l tyl)i~.nl I I I ~ I I C ' S  \vtar(. ( : I I I J S V I I  f11r ( ~ S I I I I I ~ I I I I ~ ~ I I I I ,  

distr i l)~~tt . , l  I I I I I O I I ~  t l ~ e  (1istris.t~ r t i 1 1 l  I t i  i ~ l t -  

l~cbrtnrtca I I I I ~ I  I I I I I I ~ I ~ I I I I I ~  n.it11 111t1 v11ri11ti1111s of I I I ~ I I ~ I I ~  

11lct11111ls i l l  t l ~ c  I I I ~ I I ~ S  of cat41 Jistri1.1. 'I'hrec of tile l ~ ~ i n c s  
t1111s ~ I I ~ S C I I  \vcrts tIr11pptv1 ~ ~ O I I I  t \ ~ :  list f o r  V ~ I ~ ~ I I I I S  ~<:~ISI>IXS,  

I t  I r t ~ i i n i g  ! I  r S I I I I I ~ I I ~  i t  I t ~ i l  'I111c en- 
ginoers ivl~o tnnrlr! I l l is  t lo t ;~i l t~~l  st1111y yiArt .  S. 0. ;\1111ros, ('. 
f .  o t g  1 .  . 1 1 1 t I c l g 1  I I .  . \ i l i ~ .  1121s~d I I I J I ) I I  

t l ~ i s  f ic l~l  ( L S ~ I I I ~ I I I I ~ ~ I ~ I  I IIIII  11 :1.1~111 V I I I I I I I I V  of ~ I I ~ J S I ~ I ~ I I ~ I I ~  ~.orrt ' -  
spond~~nc.c wit11 init~illg nit111 i l l  t 1 1 ~  Stnt(8 11 ~ I t ~ t t ~ i l t ~ ~ l  r(:l)ort of 
nlining prnvtico in vnc41 tlistri1.1 1111s 1)rt.n l ) ~ ~ l ~ l i s l ~ c . t l .  ( 'on~pI(~t(!  
details of tilt? orgouizlitit,n of  t11(! statf nlld of tho ~lrctllotls 
of collcctir~g 111ita c.nn 11c foltn~l in Ilt~llctin 1,  I':\ P r (~l i~l~ini i l .y  
I k p o r t  on O r g n n i z ~ ~ t i ~ ~ n  nri(1 Xfc:tI~o(l.'.' 

r v 1 IIC ~ I V I ~ ~ I I ~ ~ I ~ S  i t 1  ~ I I I ?  t1111It.s in this 111l l I (~ t i11  I I I I S I ~ I ~  I I I I I I I I  ti112 
97 n1i11es e s ~ ~ r n i ~ ~ c t l  ~.orn[~nrt.tl  i t  s i i l ~ r  V I S  fur 1111 

t l ~ c  ininc.s of III(!  S t l i l t !  na ~ i v e n  i r ~  tilt! ( ' ~BI I I  Itc!l~orts 0 1 '  1111, 
Stntr! h l i ~ ~ i ~ ~ g  11011r11 1 1  t1111t tl~tb 97 t ~ t i ~ l t f i s  ~ X I I I I I ~ I I I ~ I ~  I I ~ I .  

renlly ty11ival id tile inin(ts < k t '  tile Slate! 1~1111 t l ~ i ~ t  ( : ~ I I ( . ~ I I S ~ I I I I S  

I ~ n s e ~ l  III IOII  1111- dntn ~ . n t l ~ c r ~ . ~ l  l i t  tlii, I ~ I I O S ( ! I I  I I I ~ I I I ~ S  111)ply to 
tilo Stnto 11s II wl~olc. 



'I 'III)I(* 2 givvs ! I I ~  (Iis!rit~titlx I I ~ '  t 1 1 ~  S!II~V 11y ~ ~ ~ I I I I ! ~ ( ~ s .  

, . I a 1 . x  2 . -  -1Ji.slrir.t .s i l l t o  rrhi(.h t he  S t l r t ~  h,rs I J I , ~ , I I  t l i r . i ( l c r l  i i ~ r  

111t~ I J I ~ ~ / J ~ . W  of i ) ~ ~ ~ ( ! . s l i ! / ( ~ l i o ~ i  

I . ~ I I I E K : ~ ~ ~  r I I ,  1.2 5 . 1 I l r .  
hlar~l>:all,  I ' t ~ r n ; ~ t r x ,  \\'ill, 
\Vo<xlforcl . . . . . . . . . . . . . . . . .  I l o  I1 

. . . . . . . . . . . . . . . . . . . .  I - I  'J;tckson I.! 1 1 ,  111 

Koom.aa<l-pillnr l%r<>%ts,  l ' :aIl~out~, (.A>,, l:txl- 
ton. f;rrcnv. f l :~rlrock,  I l ~ . n r y ,  
I Knox, hfclk,nc,iigl~. 
hIrrt.cr. I I < w k  I r -  
I:tn,f. S I .  Sc<,tt.  \V:kr. 

. . . . . . . . . . . . . . . . . . . . . . . .  r l i  to 24 

w, Rand<,ll>h, S a o ~ v m o ~ ~ .  
Shelby. S t .  Clnir. \ \ ' a>I>in~-  
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'1'1111le 4 gives ~ I I S  t110 y t v ~ r  e11<1e(l . I I I I I ( !  :!I), !!)I?, g<!tt- 
C I - ~ I I  ~ 1 1 t t t t  11y <Iistrk!t8 V < I ~ I I [ I : I ~ ~ I I ~  fltc x<+t11~t.111 ( ~ 1 1 1 1 1 i t i o t 1 s  it1 <*i1(41 
t l i s t r i c t .  1 , c t t c r  stntisticbs r \ r e  n \ . t ~ i l n l ) l c  11111 tl~osc! for  t11(1 ycrls 
cr~dccl .Tune 30, 1913, I l n v c  I)cc11 u s c t l  i l l  o ~ . ( l ~ s  to  11111lio this rc- 
port comformnble wit11 the previous reports of this scrics. 



r\ co~n~arisotl  of ill(! ~ ~ r o l l n c t i o ~ ~  ilr 1!)12 ir11r1 1!J11 inlli- 
cotes tllnt sil1c.c~ 1912 tllcre hns 11cc11 1 1 0  ill~\t(!riill ( . I I I I I I ~ ~ ( !  i l l  t .111:  
geneml contlitiol~s upor1 \vl~icl~ the colltlrririso~~s i l l  t l ~ i s  1111111~- 

tin are based. 



I>ESCRIPTlON OF COAL SEAXIS 
r l lit(. cltc~tticrtl eorttpositiorr ttrtd ~irlorifie vtr111(! o f  tlte c ~ t r l  

froltr tlte setuits \vorkcti in tht! eiglit tlistricts a re  given in 
'~lll)lt? 5.' 

'1'1113 f ~ ~ l l ~ j \ v i t ~ g  l)ri(*f (Ivst:ril)ti<~tt of setr~its is itttvtt~l~(1 to 
covc!r o1t1y tltosu gv~~logicnl contlitio~ts w11ic:lr al'lcct r t t i ~ t i r t g  
prttcticn!. l ' l t c :  clt!trril(.cl geology of 1)istrict '1 is giv(!rt in DIII- 
letill 10, Il1ittoi~ (:ottl h l i~ t i~ ig  l~tv~~stigtttiotts. ( :ot r I  lt(~sonrccs 
of 1)istrict 1 (l .o~ig~vttll) ,  l)y G ,  11. ('trtly I I I I ~ I  tlttrt of District 
V I I  irr 13~rlI~!ti11 $1, Illi~tois Cot11 hlitting irtvt!stigtrtior~s, Cot11 
It1~sourcc!s of 1)istriet \'IT, by F. 11. lctry. Reports ort the 
goology of tlte otltcr tlistricts \vill 1)e r~tntlc in sirrtilnr 1)uIlo- 
tins \vltic.lt \vill l)e ~)ul)lisltrtl i r ~  tltc fntttrc!. Reforc~rtcc!~ to ot1tc.r 
publicntior~s on tltc gc,ricrnl gc?ology of tile lllirtois cot11 li(-I(ls 
are  irtcltt~letl in tltc 1)il)liogmplty np~~entlccl to this l)ullctin. 

In  this dcscriptiorr tlre cot11 scnnis a re  itu~ttberetl nccortl- 
ing to tlte correlntio~t of tlre Stntn Clcologicnl Strrrcy. 

Sentn 2 in 1)istriet I vttrit~s in tl~iekrtc~ss fro111 2 feet, S 
iriclrcs to 4 feet, ttrcrtrgittg 3 feet, 2 irtoltcs. 

'I'ltct cltief pltysicul citi~rnc.tcbristic: is tltt, fine l t i t~t i~t t~t io~t  
of nlterrtntcly bright tirtd tlt~ll coal. 011 nccoitrtt of tllesc larn- 
irtntio~ts t l ~ c !  luster is not so ~irorto~t~tc!c!tl cis tltttt of  tlte con1 
from tltc Xo. 6 s e a ~ n :  I)ut this aspt~ct is  rot ~ I I I C  to i~~tp t r r i t ic .~ .  
'I.'lie pcrliistcrrt clirt ctrttl ritrlpltt~r I ) I I I I ( ~ S  of No. (i nrc al)sc~nt, 
but in plncrs a rc  tltirt l)n~ttln of lltrt or  l(~rrti<:ul~rr pyrites. ,, I r e  i o v c r  I r(.g~~lirrity itt tltc tlititril~~ttiort ttt ~trty 
ltorizor~ of tlte lcryerx of pyrites or  of tile 1ot:trl l)cu~tls of pyri- 
tous mother con1 nrttl tiirt barrtls. Tlte tl~ickrress of tltcsc 
variot~s layers of impurities vclrics from inelt to  4 incites. 

Tlro Ltr  Snlle ttrtticlirre wlriclt ~ I I I I J  in 11 fit*~tt:rttI ~~ortlt\vthst- 
sontl~esst direction divitles the district into two ficltls with 
slightly ififforetlt plrysicnl conditions: tlte '\Vilrrrirrgton on the - 

Tom ktr chcmk.1 data .pun the 97 m1n.r srrnpt~d wilt br found i n  nuilcxin 1. 
I t l ld ,  C ca t Minlny 1nrntiy.tians. A Ch'hrmic.1 Stu.1~ of lllinoi. Coal., b y  I'ruf. S. \\'. 
Rn. 



cnst utld tllc 1,n Snllr ,  locally c.nllc(l tltc 'Sltir(1 Yvin fit.l(l, I I I I  the  
\vest. T h e  con1 lies n t  j ire~ttcr  cle11tl1 on t l t~ , \ves t  of tl~c, anti-  
r l i ~ l e  where it 11ns :I50 to 550 f re t  of cover. 

'I'III, i ~ ~ t ~ t ~ t v l i n t t .  roof in tllv \ \ l i I n ~ i ~ ~ g t o ~ ~  fivl<l is 11s111111y 11 

.stltootl~ grtty sltl~lv, cnllt.(l . + s o n ~ ~ ~ t o ~ t t a "  lly tltt. t ~ ~ i ~ t t ' r s .  111  

[I\II(TS ~ I I I I < I S ~ O I I ~  f o r n ~ s  t11v roof 111ntvrinI 111111 C I I I I ~ K S  ~ I i l l i ~ ~ ~ i I l y  
I I I ~ I I S I ~ I .  111 t l ~ v  1.21 Snllet li(!lcl'tltc. roof is gcr~ernlly n gray  
sltillc, free frorn gr i t  b ~ t t  ~ o t t t n i ~ t i t t g  S I I I ~ L I I  l l l ~ t t ~ ~ ~ t : ~ l  I I I J I I U I ( ~ S  of 
irc~~rstont! \vlliell I I I I I ~ P  (lillictl~lt 1111: I I I I I I I I I ~ I I ~ ~ ~ I I ~ ~ .  of l~ri(tk ~ ~ O I I I  

tllu roof rnnterinl. 
S c n r  tllc n~~t ic l in(!  tlte i111111e0ittt1~ r o ~ f  is i l l  S O I I I < *  l)ortic~ns 

n gray,  c.ttlc!nreous shalt~.  c.ailtvl "st>al~stnnt."; ill otlrt.rs, it 

11lnc.k. r n r l ~ o ~ r n e r o ~ ~ s  sl~nlt.. 'Slttt i~lnc*k sl~nlv is gt.nc:rnlly I : I I I I -  
inntvtl I I I I I I  i ~ o n ~ r n o ~ ~ l y  i11c111~Ies "r~igg(!rI~c!~~~ls" nf pyr i to l~s  I I I ~ I -  
tvrirtl. I t  is 11nrtlt.r tI1n11 tllct g ray  s l~nlr .  

111 t 1 1 ~  i l t ~ i ~ g t o ~  li~xltl 11 I n r k r ~ ~ y  i r l  g ( ! ~ ~ ( ~ r n I l y  
livs [lirrctly ~ ~ r ~ i l v r  the  ct)nI nntl vnritas in  tl~idint.ss f r o n ~  11 fetw 
i l s  t I f t  'S~IP c4ny I I P ~ ~ ( ~ s  1111111y tunclvr itrrssorc, 
\vlten \vet. 111 ~ I I I I I I .  1oc.ltlitic.s ironstont. I~nl ls  nntl ro(lt r(.ntnins 
I n  I I I I  I I  ~ I I I  I I I .  111 t i t (% 1,n SnII(. lic~l~l 
t l~c .  con1 is gt111r1I1y 1 1 1 e r i 1 1  I i r l y  I I I I ~  ill 1111rts of 
so~~tc .  1nir11.s 11 11nrcI s n ~ ~ ~ l s t o n c .  lies clircac.tly I I ~ * I I ( ' I I ~ ~ I  t l ~ e  ~ o n l .  

(jenernlly 11c.tl Xo. 2 in this tlistrict lies nc!nrly flnt o r  i s  
slightly r o l l i ~ ~ g .  Imt on the  1,s Snile nntieline i t  dips 11s ulucll 
ns  51 degrees. 

I%I.(I 2 i l l  . I I I I . ~ S I I I I  ( ' o t ~ ~ t t y  1111s o111y 11 ~11111/o\v t:ov(.r, 1 1 1 1 3  
con1 1 y i 1 1 ~  c ~ t  (lt.l~tlts v11ryi11~ from 25 to I f X I  f ~ v t .  A 1.111trn(:- 
trr ist ic f v n t ~ ~ r e  of tile 11t.cl i x  i t s  (Iiviui~lt ittto t \ v ~  l1(~11(:1t(~s 11). 
11 grny lentinntcct sllnle i)nnd varying it1 t h i c k ~ l ~ s s  fro111 \h-  
inell to 36 feet. Wllerc this par t ing i n  tltick tllc lower l ~ c t ~ ( : l ~  
llns sornc~ti~nes 11ecn called, erroneously, sent11 1. 'l'lte b o t t o ~ n  
1)enclt w r i e s  in tl~iclnress f rom 3%. to 4 feet, nvtarngi~~g 33i 
fect. T h e  top  b c n r l ~  nvcrngcs 2 feet. 

Tile hetl cotttnins few notl l~lnr co11crc4ions of iron pyrites, 
but hns n lnyer of bone 2 to 3 iilchcs tlrick, gencrnlly next  

t o  tllc floor. 'J'llis floor i l l   lost i)lni!es is S I I I I ~ S ~ O I I ( ~ ,  11111 i l l  

sec t io~ls  is  sl1111c o r  fircclny. '1.'11(! (*on1 ~ I I I I \ Y S  11 ~ I ~ O I I O I I I I ~ ~ ~ ! ~ ~  

cloavngc, nor t l~cns t  to sot~tlt\vc.st. 
\ I  tlrc 11arti1tg is t l t i~t  I I I I , ~  11111 ~ \ V I I  11(>11(.11t!s nrt! 

llllitecl, tIl(. rool' over ill(! ~ ~ 1 1 1 1 1  is 11 l l l lrll  gr:1y > l l : l l l ~ ,  ll!ll \ ~ I I ~ ~ I ~ !  
the  p n r t i ~ ~ j i  is  tl~icli I I I I ~  only t111. )o\v<:r I K ~ I I C I I  is \vot .I<tvl  tltc 
])nrtiitg l ~ c ~ c o ~ ~ t c * s  tile roof. \\'Iicr<: this 11a1rti11g is 11 I i ~ l i L  gr:ty 
sllnlc i t  is cSnsy to st11,ltort; \\'II(!I.I. it is 11:1rk v 1 ~ 1 0 1 ~ . 1 1  it .  sli~li<!s 
~ n r ~ c l t  on c-sl)ost~rc? to tlle nir. 

Su~niarous  ti11t111l 1 '~li l ts  I i l l  1111 I I I ~ I I V S  I I I I ( I  ltors(:s, 
~ lsunl ly  of n hnrtl (lnrli grny I I I ~ ( . I I ( . ~ ~ I I I I ~  S I I I I ~ ~ S ~ ~ I I I I ~ ,  nrc l'o1111(1 i l l  

t l ~ v  \.ic:inity of' the  fn%llts. 
, .Ill(! , 1wc!s(t11ce ill l~ lnccs  ol' :I ~ ~ u i ~ ~ l i s n r ~ ~ l  dt!1)11siL ~ I ~ I I I I I ~  

thir ty Sect l)clo\\. tllc s t ~ r f n v ( ~  1111s 11 I I I I I I . I < ( ~ < I  c.lT~(.t 011 ~ I I I . ~ ' : I ( : ~ ~  

sltl~sitlcncc nf tcr  roof-c:nvc's. 
l<e! 'crc~~t~~: to 'l.'11l11(~ 5 sl~o\vs t l ~ v  S I I ] I ~ I . ~ I I I . ~ ~ ~  01' t l ~ e  (.on1 

~ I I  1)istriet J I .  It 1111s IPSS volntil(, 111ntlvr> I I I I I ~ ( :  lix~vl I : I I ~ ~ I O I I ,  

Ictss as11 an( \  i n o i s t ~ ~ l x ~ ,  it~lcl 11 l r i ~ l ~ t ~ r  vnl~)rilir vitlti~! t h n ~ r  thl. 
con1 of nny otller tlistrict. 

SI :A~I 1 ill tile nrines c s n ~ n i ~ ~ o t l  lies n t  i lepl l~s  vnry i~ tg  
from 40 t o  213 feet. Tllc topograp l~y  of t l l ~ t  s ~ t r f n c c  i l l  I I I I ~ I I ~  

places i s  rolling, \vit l~ Itills 11l)o11t I50 fcvt 1 1 i ~ l 1  ncnr  l l i ~ t h o r -  
villc. T l ~ e  soaln nverngcs 4 feet i l l  tltickncss ~ u ~ t l  i s  I)rolie!n 
in pleccs 11y s ~ n n l l  faults, slips, clny vcbins, nn(1 rolls. ' 1 ' 1 1 ~  
c.orrl Itns \vc,nli vctrticnl clcn\.njic, 111111 luslr~r,  i t t ~ ~ l  I I I I I I ~ I ~ ~ ~ I  t ( ' s t -  
I I ~ I ~ .  0 1 1  c . l (~r tvc~~c!  I'II(.I>R tl~i('lc I I ~ I I ~ ( ~ S  of (*nl(.it(% I I I I ~  i r o t ~  I)).- 
ritvs nrv ~ I ~ ! ~ ~ o u i t c ~ l .  X P I I ~  l ~ ~ l l i s ~ + i l l ~ ~  S I I I ~ I I I I I I ~  11n11<ls 2 1 1 1  (; 

i 1 1 ( : 1 ~ b s  t l~icli rind in ]>III(!I>~ 50 i'wt 1o11g I I ~ V  l ' a , ~ ~ ~ ~ < l  nt v ~ ~ r i o t t s  
Itorizo~ts. JI 11oorIy ~ l ( ! \ ~ ( ~ I o p ~ ~ ~ l  1111vti11g 11iv i~I1~s  l l ~ t !  I I V ( I  illto 
t\vo I)PIIP~IPS, 1 1 1 ~  111)lwr of \vlti(-11 is in 111os1. ] I I : I I ~ ~ > S  nl1o111. 2 S(-ct 
thick. 

Tile i ~ ~ t l ~ r c ~ ~ l i c t t e  roof in tllct r ~ o r t l ~ \ v c ~ s t c ~ l . ~ ~  pnr t  of tltc ~lis- 
t r ic t  is  n Ilnrcl l~lnck s l ~ n l c  tllnt is cLnsy to z t~ppor t .  111 tl~c! 
son thr rn  ~ n r t  of the, clistriel in p1ac.c.s 11 I ~ i t ~ ~ ~ ~ r i ~ t o i l s  c~olvitr- 
eo11s sltnle, 2 t o  5 i n c l ~ r s  thick, 1ic.s i ~ t ~ ~ t ~ ~ ~ l i n t ( . I y  over ~ I I C  ~ o n l .  
Tltis shnle, cnlletl clofl, is 11urd \vltrn first orl)oscd i ) ~ l t  nftcr  



tsr[wstlrc to tI~(b c ~ i r  I I ~ ~ . O I I I I . S  soft  all11 ft~lls. ' ~ ' I I ~ ~ I I I ~ ~ ~ I I u ~  t11c 
district t11t. cnp r41ck is l i ~ ~ ~ c s t o ~ ~ e .  111 l i ~ t ~ i t t ~ ~ l  iirrils \vllt.rt. 
the sll~ile is i~ i i s s i r~g  this li~~~c.stcl~rt: is tllc. i111111c~li1it(? roof ovtBi- 
tile co~il. ~ \ l ~ ~ v t s  t 1 1 ~  ~ I I ~ I  rock is 11 ~ I v I I * ~ , ,  l i ~ ~ ( * - g r ~ ~ i ~ ~ t ~ ( l  IIOII- 
crys ta l l i~~t :  l i ~ ~ ~ c s t o ~ ~ t .  10~~1111y callvll " I I I I I ~ I  rork." 

I$clo\v S V ~ I I I I  1 ill i~li~vt.s  t111.r~ is 1111 i r r t ~ g i ~ l t ~ r  I I I I I I< I  ( I S  1111r~l 
I I O I I ~ + ,  :! to 1; ir~cI~c*s t11ic:k. 'l'11t: t1011r 11r1111t.r is t i  l ig l~t  griiy 
I I I ~ I I I I I S  tirvrlay i 1 1  C : O I I ~ I I ~ I I ~  1111111t S ~ ~ . I I I S  I I I I ( I  roots. 
$1-1 11s ' . clay Il<!uvvs 1111tlIy \vIiv11 \vvt I I I I I I  i l l  11111(~.s s\v(.11s ~ ~ I I O I I ~ I I  
to till t 1 1 ~  elltry. 111  plirts o f  S ~ I I I I I ~  111i11t.s II ~ I I ~ ~ I I I I I ~ I ~ W ~ I I ~  

sllule livs 1letwet~11 ti110 lirrcltiy 11011r 111111 t l l ~  con1 111111 i l l  ot l~(.r  
p t~r t s ,  S I I I I ( ~ S ~ O I I P .  '1'111~st~ ( :~ISI IZI~  tlv11osits 111.0 c11llt~l ..f11lst! 

Ilottollls." 
S t : a ~  2 varitas i l l  t l~ic.k~~c,ss  fro^^^ I f t~o t ,  10 iltchcs to 4 

fcct tulcl avvragcs 2?.> ft!t.t. 'I'llc seirlli ilas 11 slight trilst clip 
fo r  tile clistri1:t. '1'116: co1i1 1111s 11 \vt%~tk vl~*ziv~igt: 111111 tI1111 111s- 
tcr, is  liil(!ly I I I I I I ~ I I I L ~ C + ~  111111 IIIIS ~ I I I I I I ~ ! ~ I I I I ~  I I I I I I ( ~ S  of i~totl~(!r 
coal 111lt1 tlirt, 11o11c of \vIlicli is  ~ O I I ~ ~ I I I I O I I S .  A\ l11i11t1 of i ~ ~ o t l ~ e r  
conl 1111cl iro11 pyrites 11~:rsists tl1ro11g11011t t l l ~  S ~ * I ~ I I I  i ~ t  t i  ([is- 
tiillce of I4 illcllos ~ ~ O I I I  tlle roof. 

Tile ~ I I ~ I I I ( . ~ ~ ~ I I ~ O  roof is II ct11c11rv1111s sl~tilt! ~ I I O \ V I I  locally 
11s s t r ~ i l ~ s t o ~ ~ r .  It is rrglllar nl111 s111ot1111 1111t1 t . o l ~ t t ~ i ~ ~ s  fossil 
Ic.nves ill  11lal.c~. 

, , I l ~ e  floor is a soft  g r a y  lirt.c.l~iy \v l~ ic l~  c o l ~ t a i l ~ s  11or111lz1r 
c:or~crctio~ts of iron pyrites csnllt,rl " s u l j r l ~ ~ ~ r  l~nlls." 

'1'11e tc~i~t)griil~Ity of tile sllrfncc: i l l  1)istric.t I \ .  is flirt i l l  

solrle nrtws, rind roll i l~g,  wit11 11ills ns  11igI1 11s :!It0 fcvt i l l  

otllcrs. S o .  5 coal out(:rol>ri in I'tv~rin. 1*'11lto11, 1111(1 I < I I ~ S  
(.:ourrticvi 1111t lic!s I I ~  ~ l t * l ~ t l ~ x  of :I00 11, I i I H t  f<acat i l l  ~ I I I , ~ , ~ I I  
( , ' < I I I I I ~ ~ ,  4ol) f~-f*t i l l  h l ( ~ I s ~ ~ ~ ~ ~ ~ ,  I I I I < ~  2l;ll t t t  :!IN) f w t  i 1 1  I , < > ~ J I I I .  

, I  1 III! nvvrlrgo tl~i~.krlt*ss ID!' 1111- v o i l l  is -I fvt.t, S i t l r l ~ t * s  11s 
t I I ' i t - t i  I I I I I I I  ( ' I , I I I  I of I l l i l~ois 
fro111 2-10 I I I ~ I I ~ S .  'l'l~c svnlxl I I I I H  11 I I I I ~ ~ I ) ~ I I I  11j1111~11r11111~1* fr0111 
top  t o  l~ottorn niltl !Ilk? coal is Ilartl I I I I < I  11111ssiv(~. It sIio\vs 
fine Iamiltntions \vit l~ knife-edge 111ot11c.r c.t~ill 1111rti11gs. 111 
some places there are discontinuous bnntls of pyrites near  

tllc ~llicl<Ilc of tilt. S ~ I I I I I .  l ' l ~ o  S ~ ~ I I I I  l11(.1;s t l l ~  I ~ l n ~ ~ - l l ~ u ~ ~ l  1.11nr- 
ncteristic of So. I;'. [ ' ~ c I ~ I I  st11tc.s ~ I I I I ~ ,  ' * ~ I I  ill(, I I I ~ I I ( ~ ~  I I O I I ~  
s t  I I t 1 v 1 r  I o i l  ~ I I I I S  (1111 11g11i1isL t 1 1 ~  
d r i f t  i l l  so\.cr:~l o f  tl~c. etltrios. l l i l lvrs r t w g ~ ~ i z e  t l lr~t  thvsv 
<lt~fccts i l l  tllc (.o;11 arc! tluc to c r o s i o ~ ~  iln,I t11(4!. s11vi11; 01' tllc 
clrift 11s ' \ v n ~ l ~ . '  'Ill~t! d r i f t  gc111(!r1111y (.orlsists 1 1 1 '  s1111<1 o r  silt. 
\ v l ~ i c . l ~  i l l  S O I I I ~  l~lucc:s 1111s I)CC:II SOIIII(I  t o  ( ! I I I I ~ : I ~ I I  ~ ~ 1 1 1 1 1 ~ ~ ~ 1 ~ 1 ( : ~ l  
t r ~ l r ~ l i s  of trc:(*s i111t1 o l l l ~ r  v c g e t l ~ t i e ~ ~ ~ .  b:xj~eri(,~~<!e 1111s S \ I O \ V I I  

tll11t tll(! sllr1'1lc(! of tll(! lll~tlro~!lc clclc!s l l l l t  l l l\v:l~s l ~ ~ l l l f l l l ~ l l 1  to 
tl1o 11res1.11t tO~)<lgr l~~) l ly  of t11c 11111<1 1111~1 01l('r11l11rs 11rt2 (.:lrvl'lll 
to nvoi(l u ~ ~ l ~ s o l i t a b l ~ :  c s p l o r a t i o ~ ~ s  ( I S  1)1:1~s \v11(~rt~ ' \ \ . i~s l~ '  

llns 1)cc11 c ~ ~ c o u ~ ~ t c r c c l ' .  
r l 1 I IC  i111111wIii1te roof is 11 11111(:1; sl~(:vty sl11116. lo(:liIly ~ l ~ l l t v l  

slittv. '1'11is sl111l(! \!11ries i l l  t l ~ i ~ ! l ; ~ ~ ~ ? s s  fro111 11 fc\\- i ~ ~ i : l ~ c s  to 
35 feet 111111 i11 11liie~s (!ol~tt~ilts "~ i igg( ! r l t e~~i l~"  1 1 1 '  ire111 j~yrit(!s. 
111 I I I I I I I ~  I I ~ ~ I I ~ ~ S  I ~ c t ~ v t v t ~  tllc COZII I I I I ( I  11111 sl~iil(! I is ill 
11laces ;I 111y~r  of iron pyritc!s t\\.o I tl~rc:,. i s  tl~i'k. 
\\:l11:rc this li~y(ar i s  prcscwt tllo s1111lc is  11roI~v:tc~l f r o l l ~  tllc 
i ~ i r  rule1 s t ~ ~ y s  1111: wllc!rc i t  i s  not 1)rcsr11t tllc! S I I I I I V  f i~ l l s  11:~tlly 
:uliI i l l  ~~luccss ci~\.cs t o  11 l leigl~t  of 35 I'rct. 

Tllc! en11 rock ill most lllitlc!s is l i ~ ~ ~ c s s t o ~ ~ c :  I j t ~ t  i l l  11 1 ' 1 ~ \ ~  is I I  

f i~~c-grn i~ lc t l  111ic11cco11s s n ~ i t l s t o ~ ~ c ~ .  1 1 1  SOIII(: ~1111i:vs t 1 1 ~  S I I I I I ~ !  
of tile irnnictlintc roof is n l ~ s c n t  iunl tllc! crtp roclt ctr1rlt.s i r ~  
contact \\,it11 tile conl. "ll'11e11 tllc lilncsto~lc! is ~ l i s s ~ ~ ~ ~ ~ i n i ~ t c ~ l  
: l r ~ l  l~lillgletl I tllc s l~n lc  the  roof is sol'l lull1 \vo i~ t l~crs  
q~li(.kly omi l~g  l r c ~ r l ~ n l ~ s  t o  tllc I ) ~ ~ S C I I ( ~ C  o f  i l ~ i ~ r ( * ~ l s i t ( ~ . ~  i t  is 
t11c11 cilllctl clot1 mltl tile niggerllends i ~ r c  iro11 <:~u.l)ollntr. 

Fro111 tll[! ~ i c \ \ ~ p o i ~ ~ t  of tl~c! 111i11er t i l t :  cl~i(si t!l~~~r~~(!t(!ristic: 
of the  ilistrict is tllc! grcnt i~ l l ln l~cr  of 1.111y \.<.ills os t ( t t~~l i t lg  
t l~rougl i  tho co111 nl111 tllc roof sllnlv c:rossil~;: tllt>ir Ilctl<lil~g 

r x I I I I S .  1 7 o s  I t i  I I .  I li(,so (:111y vc~i r~s  
r ~ r v  lissurc!~ i I II(!(>II fillrd i t  11 11:1r<1 ligl~t-gr11y 
c.111y. Il(tsi~lt-s vlny \.vitts t l ~ c  p l~y~ivr i l  l '(~11t111.t .s \ v l ~ i ( s l ~  IIIT(VL 
I I I ~ I I ~ I I ~  111.1, ~1111111 ~II I I I IS,  slil)?i, I I I I ~  rolls. 111 1111(! I I I ~ I I ( ~  \ v I~er~ '  
tllc sl1111c of t l ~ o  i~nlncvlintc roof is 11lrsc11l tilt. s i ~ r ~ < l s t o r ~ c  hns 
C I I ~  out the  vorll fo r  150 fcct n l o l ~ g  1111 o ~ t r y .  

'Ilutl<!in 14 .  I l l i r ~ ~ i s  Ccrilouirrt Surucy. Coal H I S ~ I U ~ C C .  01 I l l :  S < I ~ . .  I ) ~ \ v n l l .  
'Ilull. 506.  U. 5. C. S.. Gcolog, and Llincral l < c ~ o u r ~ r s  01 vie l'coria Quilclrnnglc. 

Illinoi.. Uddm. 
'Uddcn, cp. ciL 



l ~ l s ' ~ ' l ~ l ( ! r r  \-, Sb:Ahf 5 

S ~ ~ I I I I  5 i l l  Snlitlc. a1111 ( ; t ~ l l n t i ~ ~  (!(11111tics lies I I ~  11 ~ l c p t l ~  
of Z) t o  40 fccbt, l ~ c ~ i ~ l g  ncanrc.r tl~c. snrfl ic(~ tllonfi tile s011t11~t.n 
portion. T h e  sen111 varies it1 tllieknt~ss fmln 4 t o  S fectt, n r c r -  
aging 5% feet in  St~linc. County nnd 4 f'rc:t in Callntin County. 

' ' 1 1  ~l islr i( : t  is c:l~t~rti(:tvrizc~l Ily ~ I I I .  ~ ~ r ~ s ( ~ n ( : t .  111' 1111 

~ ~ ~ I I ! ~ I I I S  ~ I I ~ ~ I I S ~ I I I I  i111&11tili<-<l 11y l \ l l ~ ( ~ r t  . ' I ~ ~ B ; I I I s ( ! I I ,  for1111>r1y of  
t11(~ [J. S.  (i(!oIo~i(!111 S ~ ~ r v t y ,  11s I I I ~ ( ! I I - ~ ) I > I  i(lotittb. 'Pllis <Iil;v 
i n  s o ~ n c ~  l~lt~c-c,s l>r~~ic:trt~t(.?; I I I I ~  1111s its I I ~ I I ~ S  it1 tltc (nolil. LS 

sl~o\\ . l~ in fig. S ;  i l l  o t l ~ c r s  it ( ~ S ~ P I I I ~ S  011 t l i r o ~ ~ g l ~  t l ~ o  11cd into 
the  overlying s t r i ~ t n .  'I'llr clikr \ fur i rs  i l l  t11icl;nvss tit tllc 
con1 1iori./.o11 fro111 i fo\\. incllcs to mllll:. S t ~ t ,  r~n( l  ~ ~ I I I  \)c 



SC~IIII ti is  ~ l t ~ s c r i l r i ~ ~ l  11s foI111\vs lry 1C. \V. SIIII\V ti1111 'P. I*:. 
Snvargc in l*'olio St). 1 5 ,  li. S. ( i c ~ o l o g i ~ ~ i ~ l  Slrrv(ty: 

"'P11t: I)wl is 1111ifor111ly tlti(.k, rnrlgi~tg frt1111 7.1; to I4  f t : ~ t  , , 
I I I I ~  nvet-~1girrg !) f t ~ !  5 i~t(~Irvs i l l  1:KO I)nri~rgs. I I t < *  (:o111 is 
sltinirtg I I I I : ,  C I I I I I I I I ~ I I ~ ~  I I I I I I  IIII 'I 011 I:IOSI~ i l t sp( :c t i~~t~ 
~ ~ ~ r ~ x ! n r ~ ~ u t t i ~ t n t c ~ l  \\.it11 alterrrntil~g 1)rigItt I I I I ~  (lull lilrrts. i\ 

' b l t ~ c  lrnrt(1' o r  ~ l i r t  bnncl, fou~rcl nl~ttost  cvcryw11c:rc 18 t o  90 
irtcltes nlrovc tlte floor, g(:11er2111y (*orrsists of 11011~ o r  s11i11y 
(.on1 o r  of grtry sllnlc. I t s  tltic.k~tctss vnrics f rom onc~-11111f t o  
21,$ inclrcs, xvitlr nn nverngc? of 14i i~rc:hvs. 

";\ c>lcatt ~>ersistcrrt pnrtiirg of lnotltrr c.onl lies 14 t o  24 
irr(.llcs i~t.lo\v thv toll of t h ~  Irt.11, u11l1 11 s(v311nil 11ilrtittg gerrer- 
nlly n1rl)~.~ws 5 tn S i ~ t c l ~ r s  1n\vt.r 11o\v11. ~\lrovc: tllc! upper  
pnrting tllc? conl i s  in lnycrs 3 to (i incltcts tiric-k, wit11 par t ings  
(if rnotltclr (*on1 I,c.t\vrt~lr tltcrtt. 1.oc.al I t~r~s(~s of ~ ~ t o t l r c r  coal, 
C, irrc~llrs t o  5 fratht in 1r.rtgtlt 111tt1 1 irtell to  -1 i~rc~ltvs thick, nro 
corr~n~ort in the  uplrtbr tltirtl of tile lrctl. SIIIIIII ~tyritc? l rnscs  
nllcl strenks of IIOIIV, vnryirtg fro111 II few in1.11t.s t o  11 font o r  
~ o r o  i t  I t 1 1  I I o r - f o ~ t  i t  I I i ~ r ( ! I t  ill t l~ iek-  
rress, nrct fot11111 11er(. rind tltere i t t  tire rrri~l(llv 1)ortioll of tlto 
I)etl, n sltort ~listn~rct:  ctl~ovc tlrc 'I~lrrc l)n1111.' I r t  tllr: rni~l(llv 
nn(l lo\vrr pnr ts  (if tltt: Ire(1 tllv I~r~rti~rntir~rt  is lvss clistinct I ~ t t  
tl~c. Irr( l t l i~~g is still c,vi(lt.nt. 

1 1 v :  I I I i s  I lre<l of g r ~ t y ,  ~ I I I ~ ) I I ~ ~  sJtttIt~, 
15 to 110 f w t  t11il.k. tlln Io\c.t.r 1111rt of \vlti(.lt g ( ~ ~ ~ ( , r i l l l y  I .OI I -  

t n i ~ t s  11 grvnt I I I I I I I ~ ~ ~ ~  of plnrtt i ~ ~ ~ i t r ~ t s s i o t r s .  'l'llis sItt111: tlo(,s 
 rot S ~ I I I I I ~  1v141 \VII(.II t11tt con1 is ~ C ' I I I O ~ I ~ ~ ,  111111 for this I . (~IISOII  

tlte 18 to 30 ( W ) '  i ~ t v l ~  ZOIII? of <+OIII  111tov1- t111- (*1111r(t1)ttI 11tirti11g 
is uxtrnlly Ivft for a roof urttil tllc! rno~l ls  I I ~ I .  I I I ~ I I ( ~ I I  otlt. nft(:r 
\c.lticl~ i t  rttny I>e tnkcrt tlown. l'he c:lrty l r ~ ~ r t ~ ~ t ~ t l t  t l t t b  cnnl i s  
l ~ n r d  nrtti grrrttrnlly tltin, rnnging irl t l ~ i c . k ~ ~ e s s  frorrr 4 incltc.s 
t o  8 feet. It is gtarlerally untlcrlnin 11y II litrtcstorrc>. Sorrre 
rock rolls occur n t  tlto top, the  l n r g r r  ones extending ilo\vn 
into tile con1 2 to 3 feet." 

'Arntha. 

111 it(I11itior1 to t 1 1 ~  strrrc!!~~rnl S c ~ t t ~ r r ( ~ s  I I I ~ ~ I I ~ ~ O I I ( : ~ ~  IIIIIIW!, 
ftlttlts o f  consi11trr;tlrlc. ~ ~ t ~ l g r r i t r t ~ l ~  fo r  l l i i r ~ ~ ~ i s  I I I I \ I :  I)I!~:II Ois- 
covcrc?~l i r t  inirtitlg. 0 1 1 0  lrlo~!lc l'1rit11 ~ I I  \v11ivI1 t11(*  I 1 1 ~ ) ~ l i  IIIIS 
~ 1 r O ~ t ~ t ~ l 1  50 fcct 1111s 1lt.l.11 rvllol.(lcll Iry I.'. 1 1 .  1<11y , I S  tlrct Stilt(. 
(;eologicnl Strrvey. 

'111 11 fwv I I I ~ I I ( . S  \vIr(~rc cIe:tt i r t  tit(: ( : o i t l  is ~ l < v ~ ~ l o l ) c r l  t111: 
I is o i t  an11 I I s i  S I I I I ~ I  I i n  ~ O O I I I S  

clrivc.~r c~tst  ntr<l \vast. 
I I i s  I I s r~ t i l l l  I I ~ < ~ I I S  i t t  \ v \ ~ i ~ : I t  t 1 1 ~  i s t t l ~  

roi4c is ln(!l i ir~~. If t11v VOIII i s  r ~ ~ t ~ ~ o v ( ~ ~ I  I I I I ( I G . I ,  t11c.s~: ~ t r ( ~ i t s  t l t ~  
roof cn\.cLs ill filli~tg t111, t%~rtric!s \vitll vlny t r 1 1 < 1  sit1111 r~ltrl cttus- 
irrg slrrfircc> sultsitlence. 

111 1)istric.t V I T  thc  S o .  C, (nonl ~locas ~ t ~ t t  I I : I \ . I &  tltv I r r i~ l r t  
It1stc:r of t11t. S o .  (I (!Olll to till‘ c11st of tlrc, l ~ l l l ~ l l ~ ~ i l l  ltllticli11~~. 
'I'lrc t l l i(*Ii~~css vnrios fro111 ?\& 10 14 fvc.t, :~v(sr:~:.illg 7 f(:(tt. 
r ,  I llc scn111 i s  clrnrnctcrizccl 1ry i t s  r r u ~ ~ r t r r o u ~  (Ii1.1 ; I I I ~  su1l)ltur 
1)itritls of \vl~icll tlrc rnost pcrsistcirtt ~ I I ~ O I I ~ I I O I I I  ~ I I C  (list.ri(at 
is tlll? "llllll? l)11110" of l111r1I llllrli gr11y o r  l l l ; l ( ~ l i  sl,;ll(! fro111 
inch to 4 i~rcllcs tl~icli sitrrnte(1 i l l  ltlnc(bs I ;  illc:llc.s itlrovc tlrcs 
floor ltut n t  nrr It\.crngc lrciglrt of IS irn.ltc~s. I < I I I I ~ ~ S  of py1.itc.s 
frorrr I,$-inclt t o  4 inctllc>s tllic:Ic nrc: Io(~111~~11 : ~ t  v i ~ ~ . y i r ~ g  lt(.i:.I~ts 
i r r  the, I)ccl: ill ltli~(:(>s nro ot11c.r Iritn(ls (if i l ~ l l ~ t ~ r i t i t w  oi11I011 Ity 
t11cl n1inc.r ' 'st(>rl I ) I I I I~ I " .  " I I ~ I I I ! - ~ I I ( : ~ I  I I I I I I I ~ " .  o r  . . ~ l i r t  I ) i t ~ r ~ l " ,  

tlctcor~lirtg to tltc,ir 11nrcl11c!ss I I I I I ~  loc:~~tioll. ' 1 ' 1 1 ~ ~ 1 . c ~  is 11 \v~bll- 
~lc~filtc?~l 11nrting pltutc. i r t  tltr con1 nl~olrt 1s ill<.It<.s fr.0111 t l tv  
roof. 'I'lt(? t r p p ~ r  I ) ~ ~ I I c I I  o r  "top cottl" is l<,l ' t  \v111*r(: tIt(t rool' 
is l)ln(.Ii s11111(~ 111111 \ ~ I I P ~ o  t11(1 (no111 is 7 f1*14 tl~iclc ( 1 1 .  ovor. 'I ' I I IS 
roof is (aitl~(hr 11 I I ~ I I - ~ ~ I I ~ I ~ I I ~ ~ ~ O I I S  11111(*1c S I I I I I C ~ ,  i t  ( . ~ I I ~ . ~ I ~ I ~ I I I I S  gr11y 
SIIIII(? (v~llr( l  lo(~ttlly \vl~il(!tol~ o r  sonps to r~(~ .  : I I I  r ~ t t ~ ~ ~ ~ ~ ~ s o l i ~ l t t t ~ ~ ~ l  
1111rk-gr:ty 01. l~l~t( . l i  ~111111 '  1.1111~11 (*1011 II I I I I I< '  1 1 1 1  of I ' ~ . I I ~ ~ I I I ( S I I ~ S  ol' 
\ * ~ t r y i t ~ g  size n110 I I I I ~ ( ~ I I V S S  1111~1 e s t r ~ 1 1 1 ~ 1 y  (l i l l ic~~lt  to S I I ~ I ~ ) I I ~ L ,  
~ r r  11 111tr11 grny l i r ~ l ( ~ s t o r ~ ( ~  (.1111~d " r o ~ ~ l i  top." A 11111)rly 
dcfiltctl clcnt o r  cslcn\-ngc I tlrc conl 1111ry Ire S V ( ~ I I  ill sorr~c~ 
plrrces. 



- . . . . . .. . . . . . . . . . .. 

(i(i I ' IB. \ I .  A I I X I S ~ ;  I X V ~ S ~ I I ; . \ ' I ' I I I S ~  

I I S ' I I . ! ' I '  \ I  S \  1 ; - - - S b : . \ l l  i 

111 l)i.stri~.t \ ' I l l  S I ~ I I I I I S  f i  I I I I I I  i 21rt. I I I ~ I I ~ ~ I ~ .  1 1 1  1111tlt S I * : ~ I I I S  

t111.rt. lII.tb llllllltLrlllls ro11s of rllllf 1111t1 11110r ~ 1 l l l t . l l  " l'21111ts" 111. 

" I ~ ~ ) ~ s t ~ \ ) t ~ t . k s "  11) tht. 111i1tt.rs. 111 1112iljy ctlst~s 1\11. r<bll t811tir1:Iy 
tlisl1l11rt.s t I t t .  CIJ I I I .  

SE.\ZI f i  i ~ v t ~ r t t ~ t * s  f i  f t ~ t  i l l  tlli~k111.ss. I t s  t . l l iv f  1.11111.111.. 
t i  I I I I  I I I I I I I . I I ~ I I I I  i t  I i v i l ~ s  i t  ilrto 
I I r I I I I I ~ I I .  'I'ilis I I ~ I I I . - I ~ I I I I ~ I  v11ri1.s f r o t l ~  8111't 

1111st to I I I I ~ I ~  grrry s1111lt. 1i11t1 I I C C I I ~ ~  211101tt L' f ~ . ~ * t  I 1111: 
11011r. 111 t l t l t l i t i ~ ~ ~ ~  111 this I I I I I ~ : - I I ~ I I I ~ I  tl~ttrt. i r r ~ ~  s~!vt-ritl sl~rrlv 
t ~ i l c l  s ~ t l l ~ l i ~ ~ r - l ~ r ~ ~ ~ ~ l s  I I ~  V I I ~ ~ I I I I I I *  I to r i z t~~~t t t l  111111 vtbrti~.iil 18stt.11t. 

, I  I I I C  ~ I I I I ~  ovtsr rot11 So. f i  is v t ~ r i t i l ~ l ~ ~ .  S I ~ I ~  1)1111viIlt~ ~ I I I !  
~ I I I I I I ~ I ~ ~ I I ~  r ~ > o f  is 1i grllyislt I I I ~  ~ I I  1 1 1 t  I I t l~ick.  
, I  I \ \ is  sl~~ilte, Iy i~tg  \1e4\vt~t*1i tllv I . I I I ~ I  t i l i t \  tilt* ~.:i\~-rtwk I I ~  ~liirl; 
~ r i ~ y  I I I I I I I I I ~ I ~  I ~ I I I I ~ ~ I I I I I *  ~tltikvs 1111 t.11sily S I I ~ I ~ I I I ~ ~ C I I  roof. 111 

ti118 viri11it.v o f  \V~*stvi l l~* I I I I I I  ( i tv~r~ th to \v r~ ,  t111, ~ I I I I I I I * I ~ ~ I I ~ I ~  I X I I I ~  

is I I S I I I ~ I I ~  11 g r ~ i y  sl~iil~! \vl~ic-l~ ~ I I I I \ V S  1111 t I i s t i~~(* t  I I ( ~ I I I I ~ I I ~ .  1111s 

little 1.011t~sio11, Stills i l l  e o r ~ c l ~ o i ~ l a l  I I I ~ I ~ S I ~ S ,  1111t1 is t.strt8111cly 
tlilliclllt 111 s11l111ot.t. 1~'11rtl1t*r, stri11g1-rs I I ~ '  1.11111 t.stta1111 fro111 
tllc scat11 I I ~ I I I N ~ ~  illto tilt. roof rr~r~tc~ritrl t11111 r t -~~ t I t* r  tllo roof 
rlrorc cliIlic.c~lt of s1111l10t.t. -111 isolt~tt~tl  (.tistas tllc!rc. 11rt. :1 to -1 
iltcll(.s of  111tirk sI1111v I) I*~\VIVII  I I 1111t1 I I s11111(. 
\sllicll fortlls t111. c-np rock. \\'l~rrc.vvr this 1)lack sllnlc i s  
h r o k ~ n ,  nir  111111 1110istnrc> t l in i~~!c~rn tc~  t l~t .  g r a y  slrnlc r~il)-roc.k 
nl~t l  tllc. roof l~c!eo~~lrs i~ i su l ) i )~>r ta l ) l~~ .  

111 1111 1u1rts t ~ f  t11t. 1)rrnrillc. 11istric.t tilt. f o r  is I soft 
lirchclny. 

I 7 v ~ ~ r i ~ . s  i l l  tl1i~k111.ss ~ F O I I I  255 to :~l.i. . - f~vlt 111111 1 1 ~ ~ 1 . -  

llKchlr 5 f1.1.t. '~ ' I I I*  ~ ~ ~ 1 1 1 ~  1111s t\vll ~ l l ~ r l l ~ ~ l l ~ s  s ~ ~ ~ ~ l l l ' l l t l ~ ~ ~  Ily 21 1~11ly- 
I I ~ I I I I  I ir1141 t11i1.k. \v l~i(*l~ 111~rsists tl1r1111gl1 t11v I I I V I  ~ ' ~ I I I I I  1; to S 
inc.llt-x I I I I I I V V  t111. I111or. '1 '11~  ~ \ V C I  I I ~ - I I I . I I I W  ~ B V I S ~ ~ L I I ~  1113 g r ~ 1 1 1  
~ l i f f ~ ~ r ~ * ~ ~ e t ~  i l l  I I I I I I I ~ I L ~ I I I I I * ~ .  o r  i l l  1111ysivt1l I . I I I I I . I I ~ ~ I . I .  I Q Z I . I . ~ I ~ .  10.  
(vtlly \ v I I I * ~ I *  t111. ~ I J I I  I I P I I ~ I I  is l ~ i ~ r ~ l ~ a r  ti1111 1111s II 11rigI1tt.1, 111stc.1.. 
l'hc So. 7 SI~I I I I I  f i ~ * ~ ~ ~ r n l l y  \ I ~ I S  ~ l i ~ l t t l y  111or1~ i l l ~ l ~ t ~ r i t i t . ~  ~ I I I I I I  
the SO. gi st-IIIII, 11igI11*r r o l i ~ t i l ~ ~  rll~itt~ar, I I I \ V I , ~  I i s 1 b 1 1  ( , I I ~ ~ I ~ I I ,  

R I I I ~  11igl11-r s11111111tr e o l i t e ~ ~ t  11s S ~ I I I \ V I I  11y ' ~ l i I 1 1 1 ~  5. '1'111. 111ir1tIs 
of pyrites ctc.c.ltr 11ersistc.ntly I I ~  II Ilcifillt of 20 t o  ?ti i11cr111.s 
above tllc floor at111 "st t lpl~ur I)nlla" o r  r ~ o ~ l t ~ l t l r  r~) l rcr~. t io l~s  



k1ININC PRACTICE 
r .  I 11e cariitast 11ti11i11g ill Illiltois c:o~tsistctl i n  gopllering ill 

outcrolts ill t l ~ e  river ljluffs or  ill strippiltg tltc sltnllo\v over- 
I)urtlel~ fro111 S ~ L I I I I S  lying 11enr tit& S I I ~ ~ ~ I C C .  'rite coal tltlls 
ol)ttti~tc(l ~vils ilscttl by l)lttcks~r~itlts t111(1 to it  lilttited estcllt for 
( lot~~est ic  1lurl)oses. Tlle t lc~~l t i~ td  for cue1 fur i ~ t d ~ ~ s t r i t ~ l  pur- 
~ ) o w ~ l e v e l u l w ~ l  rupiclly after 1850 a~lr l  the prolit ill c : o i t l  i l t i l t -  

iltg let1 to tltc q ) e ~ t i ~ l g  of 111i11cs recloiri~~g sloptrs a1111 sltafts 
I I I I ~  to the csteilsion of  tile earlier tlrit't I I ~ ~ I I C ' S  f t~rtl ter 1111der 
cover. 'I'ltc itti~rcs opellcd previous to 1870 wore sltnllow 111tt1 

it crtttlc ~ ~ ~ I I I - I I I ~ ~ I - ~ I ~ I I ~ I ~  systerlt of i~lir~irtg SVLIS deveIo~)e(I ivitll 
the reliitiotl I)et\veclt roollt arttl pillar witltlls tlctc!r~~ti~tc(l 
largely by trial it~ltl fttilure. Tile ol~ertttors 01 the perio(l 
fro111 1870 to 1890 \Yere uuuully I I I ~ I I  of s~~rt t l l  I I I C . ~ I I S  but ltilvi~tg 
clloselr those 11ortiolts of the scnlns itlost eitsily \vorkcd coulcl 
I I I ~ I I C  i ~ r ~ l i t i ~ l ) I y  ~ V ( ! I I  wit11 crude ~~tet l tods bc~;tttrse tilt: ~lttirliet 
fc~r  con1 or.cusio~~r*cl lty the ~~~ i t r \ . e lo r~s  inclustriitl g r t~ \v t l~  of 
llli~lois UII(I 1)y tlte illcrcnsil~g 1top11lntio11 rcnclily ttl)sorbe<l the 
~)rocluctiol~ a t  o co~~~pnrnt ivuly  11igi1 price. Tlicse sl~ttllow 
lltiltes were cl~euply opelrctl nntl by 11100 tIlc!re were over 900 
111i11es i11 tile State. l ' l~c  cllnnge iri the nu~ l~ l ) c r  nucl size of the 
II I~IICS in the State  is s11o\v11 by Tal)lc 6. 

About 1SL)O the tlecp irlttl thick So.  (i senti1 of soutllertt 
Illillois begt~u to be \vorkctl tutti tlte lili~les ill this S C ~ I I I  ope~ted 
siltce titut tirlte, t111tl esl)ecinlly si~tee 1900, were dcsigttetl for  
lnrge protlt~ctioli, n11t1 requireti n gretiter initial o~ltlny of 
cnpitnl and grenter tech~ticnl skill ill tlevclopr~te~tt. 'I'lte ~tced 
of UII  i~nr~tcili~rte rcturll 011 this cnpitctl i~ tves t~r t t t~~t ,  ilowever, 
l)reve~~tc!tl tlte ~ ~ r o j e c t i o ~ t  of a rt!trcitti~tg i r t i l t i t t g  sytitctt~ oitllir~g 
for xe~e rn l  yenrs of ( I ~ ~ I ! ~ ~ I O I I I C ! I I ~  \vork b(-fore it Iitrgt: to~t~tttgt! 
cot1111 1)c ~) r~~cluce( l  I)ut i t r t  i~n l~ro \~el l tc l~ t  \van 1111clle OII tltc! t!nrl- 
itrr xysteilt. .\lar~y of tltesc! 116!\v ~tr i~lcs  were projcatc!(l O I I  tltc 
~tnnel systcll~ but the eoiil is gtti11tv1 t~ltttost ~ltt ir( , ly 011 tllc 
ii(1vnnce utttl tltc ~ ~ ~ t s ~ ~ i t i t b l c  ( l i ~ ~ ~ c ~ ~ s i o n ~  o f  ~ O I I I I I X  I I I ICI  pillllrs 
of tile older illii~es usually 11rivc I)cc~l~ rc411i11ecl. 

There nre nt the present tirrie ill I l l i ~ ~ o i s  live types of coal 
mines: 1, the slnnll "country-bnrrk" or  "locnl rllinc" wit11 a 

\ rrr 

- 

lxxi 
1884 
ltw5 
IW 
1%; 
IW 
I M9 
IHXl 
18') I 
I892 
I893 
18'94 
1895 
18% 
1897 
1698 
I ucn 
IW 
1x11 
I'M? 
I'M3 
I %!-I 
1x15 
IXY, 
I'X17 
I'm 
I 'W) 
1910 
1'111 
1912 
I'j1.1 
1914 

I ) ru( luc t io~~ 01' 10 10 TIO tolls ]wr '111) tasi.ti~rg solvly for tilt> 
s1111l1ly of 11 s ~ ~ ~ l r l l  iocnl I ~ ~ ~ I I I I I I I ~ ~ :  2 ,  ~ I I C  i ~ t ~ t ~ ~ ~ t l i f i ( ~ ~ l  I ~ O I I I I I - I I I I ~ I -  
l ~ i l l i ~ r  I I I ~ I I ~ ,  i11~11r(li11g (11) t l t v  I I I ~ I I ~  O ~ I C I I ~ - < I  15 t o  4 0  yc111.s 11go 
illrtl still o~)ctrutc.~l I 11 1 1  i111111odifi~~1 I ~ O O ~ ~ I - ~ I I I I I - ~ I ~ I I I I ~  
system, n11d ( I ) )  tllc r o o ~ ~ ~ - n ~ ~ t l - p i l l u r  1 1 1 i l i a 8  ~ ~ ~ ( ~ I I I v I  r(*c1811tIy; 



I .Irr 
1 1  8 

i l l  I  -W 
1 i. 4 0  
\' 33 

V I  i X  
\ ' I 1  1% 

\ ' I l l  .ill 
sl:,l,. X i 9  



ti011 ill \vl~i( . l l  1 1 ~ .  II(TI< \v:ls ( l r i v ( . t~ ,  1111til ~ I I , .  SIIII \ v i ( l t l ~  (IS t l ~ e  
1 ~ l l ~ l l l l  I1:1s ll<~(.ll r(~ilcIl(fi(1; 

.) -. -111 :111gl,* CIS 4.-I < I~~~ I~ IY ,S  ( ~ r  IIS !I0 (l<,<r(va> i s  t111.1i1.11 III'S 
1.i1cll si(l18 ol' t111. 111tcI<. i l l l r l  \vl1(,11 t11(' 1'11ll t.1111111 \ v i l l l l l  i s  I.(~:I(.II+~II 
111(. 11r iv i11g i s  ( .~~ l l t i~ l l l ( v l  II:II.:IIIVI t o  t i l t ,  ~ l i l . ( * ~ . t i ~ i l t  01' tll(. roo111 
lll.~~l<. 

1 1 1  :I I'(.\\. ~ l t i ~ l t ' s  1.00111~ I111v1- 1 1 0  I I I Y ~ ; ~  11111 :L IY*  ~III.IIV~I 1'1111 
\v i< l t l t  1'1.0111 111,. (.1111.y. 

, I  
1111. 1<.11;:tl1 111' I.OC,IIIS v i l l . i ~ ~ s  1'1.0111 100 10 .'~ll(l l'tv.1, I I~L' I . I I~- 

ill;: 2T10 iil~ll tit,, e o i ~ l  rt.~~l:lillillg 111~1\v~~1~11 111,. I.I>OIIIS. (:1111<.~1 1l11. 
I I I  i l l :  i s  I 1 1 45 I : : I  I !  'I':IJIII. S 
i s  l i ~ ~ i ~ t .  I 1 1 i 1 1 s  I I IIIIIIIIII~I~CII roo111-111111- 

11ill;11. III~II(,S C~X:IIII~II(~I. 
'I'II(* 111i11t.s ill l ) i s t ~ , i r l  I :1n8 II~I(!~:I~IYI ~ C I I  !I]<, II)II~\VIIII sys. 

11,111 11111 t l~c.  ~ll~l~~ocliliv,l ~ ~ ~ t ~ ~ ~ ~ l - i i ~ l ~ l - l ~ i l l i ~ r  s! s t ( f i t ~ ~  i s  IISILII (~Z(.III- 
s i v~s l y  ill l ) i s t ~ ~ i ~ ~ l s  I I I, \'- :III(I 1.1 I I ti1111 ill :i grt,:11 ~II,~~IIII.~~IIII 
o f  t l ~ ,  I I I~ I I~S ol' ;ill I ~ ~ I I I ~ I ~  (1 is t r i1 . t~  ill I l l i t ~ o i s .  '1'111, \vi(I12 I,:III~~* 

II~~~\v<Y~II lllil~illll~ll~ :III(~ III~S~IIIIIIII i l i l ~ l ( f i ~ l ~ i c ~ t ~ s  i s  1111 ~II{II*S 111' 

tllc. g1.(811t v n l . i n t i ( ~ ~ l  ill i.oof c o ~ ~ ~ l i t i o r ~ s  IIIIII i l i l T ~ . r . ~ ~ ~ ~ ( . ( ~  ill ,jlt~lg- 
111rl11t (11 t111' III:III:I~~~I~I~~II~. 'PII(~ \vo~,st  ~IIIIII<~I~:III~ IYIOS ill ~III, 
S l : ~ t v  i s  ill I ) i s l l . i 14s  \' :LI I I~ 1.1 I I. 111 1)isI lvict \ ' I  l I (,1111,ic>s 1 1 1 ~ .  

i t  I I  1)11t I.II(IIII l ~ i l l n r s  :IIX. (YI I>I I I I<I I I~~ i ~ t s ~ ~ I l i ~ . i ~ ~ t ~ i .  
111  l ) i s t r i ( . t  1. 1fi11tri1.s 111.t. IIIII(.II t o o  \ v i < l~ .  :IIICI (.II,:III-II~I ( l s l ~ ~ n ~ ~ s ! -  
I I  I I I I  i s  i I<~(IIII l ~ i l l i l r s  1 1 1 ~ '  ~ ~ i ~ r r o \ v  IIIII~ IIVI.:IIISI> 
too  I i t t l (8 s ~ ~ r v ( , y i l t g  i s  IIIIIII~ :III(I o v ~ ~ r s i ~ l ~ t  is 111s t l ~ v r < t  IIIY S t ~ s -  

I IIIV~-~II~III;:II. 'I'II(~ ~ ~ : t s i ( ~ s t  i ~ l l ~ l l ( f i < / i : l t v  I.~IIII' t o  s11111101.t 
i s  ill 1)i.d riels I I I IIIIII I \.. 

, x I II,. ~ l l i ~ l ( ' s  ill i 1 i 1  I I I I 11' I I 'Z-  

:IIII~II<-I~ :III<I t l ~ ( t  11~:1vy 1.oi11' \v<t igI l t  VIIIIS~.:. SI~I I~YV,<~S i t ]  I I I~I I (>~ 

\\.ill1 ~ ~ l l s ~ l i t : l l ~ l ~ ~  ~ ~ i l l r i r  ~ l i l l l ~ . l ~ s i i ~ l l r .  S I ~ I I ~ ~ ~ * Y , ( ~  i s  t11(& c t . ~ ~ s l l i t l <  
111' VIBIII I I ~  IIII* w v i ~ l ~ t  I I ~ '  IIII* I I ~ I ~ I ~ I ~ ~ I I ~  st1.:11>1 i ~ t ~ ~ t l l i ~ ~ i ~ ~ ~ ~ l l y  SIIII- 

IIII~LIVI I I ~  11,o IIII~I.II\Y 11i1li11.s. 111  (III(~ ~ x i i ~ t ( s  ' i r~  I I V I Y , ~  \vt!r($ 
~ I ~ u I ~ I W * ~ ~ :  ill :IIIIJ!~I(.I. SO. ' l ' l ~v r~~  II:I~V IIW.II I'I,(>III OIIV 11) s i x  
s t ~ u ( ~ ~ n ~ s i i l l  (*VI.I.~ IIIIII~~I~I~I~I*II r o o ~ ~ ~ - ~ i ~ l ( l - l ~ i I l : i ~ ~  1 , l i l l t .  ~$x :~ t l l i t l ( v l  
ill i l l i s  tlist1.ic.t n1111 i1tt1~11111ts 111 s l o l )  t111*111 1111vt2 s(.111o111 II(V~II 
suc.c.c*ssSul. 111 O I I ~  III~II(~ ill \ v I ~ i ( . l ~  t l~ ( !y  III~~;III~<! .~ Io \v ly ,  (~IIO~IKII 
~ l i l l n r s  i r r c  clra\vl l  t111(~:1~1 of  11 S~IICCZO to (.:IIIS<. 11 1)renk; t l ~ t :  

r o o f  \ v c i g l ~ t  i s  relicvc!tl 111tt1 tile S(III(!C~ZC X ~ I I I C ~ ~ I I ~ ( ! S  i s  cIII*c~c(I. 
111 Irlnll!. ~ n i i l c s  \v l ic~re roorns n r c  \vitlo n11,l r o o l n  pillnrs nnr- 
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. . . . . . .  " ' I . .  p * z "r 0 0 . . . . . . .  
ru!W .rll i. i. i. % 'A % . . . . . . .  

row, s ~ ~ ~ ~ ( ~ c z e s t r ~ ~ ~ c ~ l  ru11i1lly ill111 tlrorc is I I I I ~  sl~lli(:i~+nt t i ~ i l ~ r  to 
iIr:i\s 1)ill11rs. C . ' I I ~  1)11iI(li11g I I I I I ~  s1111oti11g the roof \IIL\V I I ~ L V I I  
I ) ~ I ? I I  r(~sortc(1 111: i l l  I I I I V  ~ I I S ~ I I I I C ~ :  I I ~  11 c!ost I I S  $2JlOO, h11t t.l~~sa< 
1.1'forts S ( . I I I I I I I I  c.l~c.clc 11 ~ ( l u c c ~ z , ~ ,  \sl1i(:11 I I I I I ~  I . ( I I I ~ ~ I I I I , !  t i l l  :I 1.11111t 
o r  1)itrrir.r 11illur is rctncl~cil. 111 OII(! I I I ~ I I V  ~ I I  tllis <listric:t. 
o l~~r i l t i~ l ; :  011 tl~c! 1111111i)ilili(!(1 ~ ~ O I I I - ~ I I I I I - ~ I ~ I I I L ~  systc111 ~ ! s ~ r y  
tc11tl1 r o o ~ l ~  nlol~;: tllc cross elltries is o l ~ ~ i t t ( ~ ( l ,  l ( w s i ~ ~ g  :I 11ill111. 
49 feet \side to cllccl; possil)l(t sclr~cc~zcts. 

1 1 1  11 1'c!\v I I I ~ I I ( . S  i l l  I)istri(:l \.I 1111 (!~~st-\v(!st ~ 1 t ~ 1 1 t  i l l  t11ta (!o111 
is so ~ ~ r c ~ ~ ~ o u ~ ~ c e ~ l  t1111t toll colll \sill 11ot stily 1111 i t '  r o o ~ ~ ~ s  111.0 

11risc11 11ort11 01. 5011t11. J I I  o11c I I I ~ I I ~  S I J ~ I I I ~ ! ~ ~ ~  I I ~ ) ~ I , I I ~ ~ I I ~  O I I  

l ~ i ~ ~ ~ c ! l s ,  \v l~ ic l~  I I I ~ I ( ~ C  I I ~ : C C S S I I ~ ~  tile iIri\,i~lg 01' 1 .0 I l1115  1101 . t l1  i11111 

sout11, tllc sys te l~l  11i1s bco11 ~ I I ~ L I I ~ I ~ < I  11) i ~ ~ ~ ~ l ~ o ( l i l i v ~ l  roi1111-1111(1- 
pillilr i l l  ord(!~. t l l i l t  I . ~ O I I I S  11111)' 1111sc 1111 (*11st-\s(ast ~lira.t:lioll. 
I '~I)IIOIIIICC?(~ cli?11l i s  111so fou1111 ~ I I  SIJIIIC I I I ~ I I ~ ~ S  ~ I I  l)istri~:t \:I I .  

Tile e l l i ~ f  CIIIISO of S ~ I I ~ I W C S  i l l  1111 c l i ~ t r i ~ t s  is tililt to11 
gre11t 11 11ro11ortio11 o f  fll(? coi11 is tlllit:~~ 0111 0 1 1  t11(! II (~\ . I I I ICL.  

\sorkillg. l"rc(111(!11tly ~ f t ~ r  t l ~ ~  first ~ I . O S S C I I L  is r(!i~cl~t:d ili 
dr iv ing 1.~0111s tllc pil111r is go~~g( l ( l ,  S I ) I I I ~ ~ ~ I I I ( ~ S  t o  t11(: I . S ~ ~ I I ~  

t11at tile pillar i)ct\vctr~~ r o o ~ t ~ s  is 11r~~ltc11 i l ~ r o l ~ g l ~ .  



I I I I  f '1'111~ 111\vq*r 11~111.11 11v1~r11~1.s :!:ll ( . t a ( . t ,  \ \ ' l 1 t& r13  

lr'rtll III.II(.~IV:. 111.1. \\.11rkt.t1 I ~ I I C ~  t l ~ v  I ~ t a t l  in  IIYI.I. li f1'1.1 t l~i( .k 1111Iy 
1111. lo\vt*r li f ( ~ t  o f  I'IIIII is  t t ~ i ~ ~ t v l .  .C; 111 12 ~IICIII*~ I)!' to11 VOIII 
III-~II~ Itaft. \V111*rt+ i t  i s  p ~ ~ s s i l ~ l t :  t o  I~~II~I. ~IIII I*II:I~ ill 1.11trie.s 
1I1e r t ~ o i  i s  II~I*II<-II, 21s s11o\v11 ill fig. 10. III c l r i v i ~ ~ g  v~ i t r i c *s  t11(~ 
III\VI,~ :I ft-tat III' IYIIII i s  ~ l r i l l v e l  111141 s1111t IIIY tilts soIi11: IIII~ 1111 
nr1.11i11g i t 1  1111. I I ~ I ~ I V ~  :I TI*I.~ i s  11nt11l s l~ t * i i r (~r l ,  wit11 tilt. ~.(asult 
t l ln t  the  11111 c-onl r t ~ ~ ~ r n i r t s  II~*~IIIIIII~.II~~~ ill IIIIIW IIII~I r ~ . ( ~ l l i r ( ~ s  
111) r ~ t p l ~ w t  rsc1.14 wlirrt .  f r n r t ~ t r t v l  \)y slips. 'Yo11 1.11tj1 is 



nrt: o f  g r v ~ ~ t  I t ~ ~ ~ g t l r ,  < I I I ( .  ( i t '  ~ I I ~ > I I I  e s tv~l t l i r~x ~ I I ~ I ~ I I ~ ~ I O I I ~  II  1 1 1 i 1 1 t t .  

111 tlriving ! I I I . I , ~ I ~ I I  t11t.s1*, 11111stil1x wit11 ( I ~ I I I ~ I I I ~ ~ I .  is IIOII I !  ofT 
the snlicl. 

1 1 1  ~ \ S I J  I I I ~ ~ I I ~ S  i l l  I)istri(.t I l l  i l l  t11(* lir5t I -OI I I I I ,  I I I I I I I ~ I ( : ~  1, 
I 1 . 1 1 ~ 1 1  1.11t1-y t111! r o 1 1 1 i 1 l 1 1 r  I ~ I I ~ S I I I ~ S  111.1~ I . I I I S I - ~ I  i)y j p l )  

stojr[,ir~xs nftvr tilt! 111111111vr 1 ro01115 I I I I V V  IIIIII:<I tlir1111x11; tlic 
line of I I I I I I I I I I . ~  1 ~ I ~ I ~ I I I J  is kvpt I I ~ I I ~ I I ,  ~ I I I I S  l ~ r o v i ~ l i l ~ g  t\vo n ~ l ~ l i -  
t o  i I I S  ~ I I S I I I I ~ I  11s (~ross -~f i~ l t r ios  I t 1 1 1  off 
11ot11 si111hs I I ~  tlic I I I I I ~ I I  I I I I I I ~ I I ~ ( >  c r~try .  

i s t i t  I I I nro cI~ari~ctcriz(vl 1)y 1111111y rolls 
\vllc.r~. t 1 1 ~  roof, chitl~cr s n r ~ ~ l s t o ~ ~ c  or  l i ~ l r ~ . s t o ~ l ~ ~ .  c.11t5 O I I ~  tllc. 
1.0111. ' l ' l ~ ( s  rolls I I I I I ~ I ,  I I I I ~ I ~ ~ ~ Z I ~ I I  t i 1 1 2  tot111 ~ O I I I I I I ~ I ,  \v11i1-11 VIIII  

I I C  ~ ~ s t r ~ i ( * t t ~ l  fro111 I I I I ~  11rt~l1, zir~tl t11t:y i~~t~!rf(:r( :  s ~ ! r i o ~ ~ s l y  ivit11 
i u ~ y  ~ ~ r o j ( v t ~ . t I  1111111 I )CI : I I I I~I !  t 11~y  n r ~ !  ( ~ s I I ( . I I s ~ ~ ~ ?  to C I I ~  t l~ ro t~g l l .  
111 1)istrict IV \vIit>rc 11 rt1I1 is t ~ ~ ~ r ~ ~ ~ ~ n t c r c ~ l  in t l tr l~il lg a roo111 
off nn entry \vork OII this r n o ~ r ~  is stol~pctl  211111 II "~vi~rg-roorr~"  
is t11rt1(~1 <)IT tilt! ~ i d j n ~ : ~ ~ ~ ~ t  ro0111, fig. 11. 'S11c ~ v i ~ ~ g - r o o ~ n  
c.nrrics tllc si11c of tllc rnll ns 11 ril) ILII(I follo\vs its course until 
tilt. r o o r ~ ~  rt~nc.lt~bs tllc position it \vonltl I~iivu oc.cl~l)ic~l if it 11n11 
I ~ I I ~ I I I I I I  I I .  I t  is ~ I I P I I  I . ~ I I ~ ~ I I I I I * I ~  011 i t s  ~ ) r o p ( ~ r  
I I  'I'Ilv I111or in 1)istrict I\' is r r  fir~.vliry \ v I ~ i ~ . l t  l~oa\.c~s 
I~rlclly (.vcrl \v l lc*r~  :1ry. 'I'lle priri~i11111 I.IIIISI? of t111: I ~ e n \ ~ i r ~ g  
llnor is i ~ ~ s ~ ~ f l i e i t . ~ ~ t  pillar 'rvitltl~. 

1'11 OIIC! 111inv i n  1)istrict 1' tr i l~lt :  I I I I I ~ I I  vr~trivs \vthrc: ( l r i v ~ ~ ~ t ,  
I for intilkv nir all11  on^: f I I  nir ~ I I I , ~  111111lnfi(~. IIS 

I I  i t  fix. I .  'I'ilr, ~llnlts o r  t11v i1ntn1.11intv ~ [ I I I S  is \ ~ I - I I I ;  i n  
1)istri~:t 1'. I I ~ ~ I ~ I I  ~ . o r ~ t n i r ~ i r ~ g  cot11 l i ~ ~ ~ v r s ,  11111i 11r1ank~ 1111irkIy 
I 1 1 n 1 1 r t 1  I I p n .  '1'11c roof s11111t: is ( I ~ I I \ ~ I I  
wherl it sllotvs n strongly dc\-elopctl part ing  tot over 4 inches 
nl101.c tlll. conl: I I I I ~  SII(*II 11 pnrtilrg rnr1~1y I)( .CII~S.  111111 t 1 1 ~  (:on1 
lrccl is so  t l ~ i n  t l ~ n t  1011 1.0111 cilr~not prolitllllly I](! left i l l  ~ I I I O C .  
Conscvitrcntly \ ~ I I ( * I I  s~tI~jo(.t('d to C ~ I I I I I ~ ( ~ S  of t t ~ ~ r ~ p e r i l t ~ ~ r ~ ~  ntul 
I l an~i~ l i ty  ill tltr nir cnrrc!rtt tllc! irn~r~etlintc roof spnlls lrnilly 
nnd ns tirrlber is used spar i l~g ly  i r r  this tlistrict l )o t l~  tile 
dnnger of ncri~lcnts nnil the cle~tn-lrp caxpcnsc nre  incrensed. 

FIG. 12. I 0 i n  i D i i  \ I t i  ritnis~ rntrirs 

I ~ ( : I I ~ ~ I J I I  of tile s y s t ~ ~ ~ ~  of I I I ~ I I ~ I I ~ ,  I I I ~ I I O I I ~ I I  i t  I I I I S  I I ( I I I V I I  1111.1illy 
10 tllc ctspct~sc I)c~.~ursc of t l ~ c  grc>iltly illc:rt.:lsc~l ~ : o s l  of tlriv- 
i l ~ g  t lrrougl~ 11nrtl rocl<. 

I n  nn nt tc~t lpt  to sllortc:11 t l ~ e  11n111 nt O I I ~ !  rr~illc, i l l  1)istrict 
\'I pairs  of cr.oss cntr i rs  nrc  driven 600 T V I : ~  111)11rt. I<oorl~s 



1rit.t IIIII.~II\\. i vo r l i  i s  II.~s(.II(v~ IIII~I 21 si1111ll : : t ~~ l~ l~ i t l : :  ~ t ~ . o v i ( l t ' ~ l  
f n r  21s s111nv11 ill lix. 14. 'YIII- ( . ross~ .~ i t  i s  11riv1-11 i t s  [IIII t v i ~ l t l t  
I*S 21 St*~*t S~IIIII IIII~~ (811try. \ v I~ i l ( -  ~ ~ I ) I I I  t111, otI118r IIS tI11, l u i i r  i t  
i s  11rivt-II o111y li f ~ ~ t  \ v i ~ l (+  f13r ii ( I~s I~~ I I ( *~~  (sf 12 I'IY-~. .\ IIII,~<~ 
I o f  I I I I~II~)~~<BI.~~.(I r o o f  i s  Itaft I I l l i s  I~I(.IIIcI~I is l '(11- 

l < , \ ~ t . ~ l .  
.\$I ~ ~ f ~ i t s i 1 ~ 1 1 1 1 1  ~ I I ~ I I I I ~ ~  ~ t f  ~III.III.~II:: t11a. ri11 i s  I'I~IIII~I IIII~ 

I t i  i s  I I I I .  Sll(*t~ri~i:: ill 11 1.ros~v11t 111~111. ~III 

I 1 1 t  1 1  11 I I i s r i t  ' I  I i s  I I I  I I .  I .  ;\t t h i s  
t 1 1 i 1 1 t 5  1111 1111rr41sv 111111~1 \vol.li i s  (Iriv1.11 S f t ~ t t  \viclta. 1111<1 i t11 11111.- 

~ I I W  IIIZII*II~II(* \vork 10 f 1 ~ 4  \vi(lt*. 
111 1)istric.t \'Ill 11s ill t i t  I\' t l l v  frcfi(l111811t II~.VII~- 

rt%ttcbe c~f  r o l l s  I ~ n s  11 11lrlrk1.11 ch1T1avt 1111 t l l v  III~I~III(~L. o f  0rivi11:: 

I.IIIIIIIS i 1 1 1 i l  I 11 roll i I~II(.~IIIIII~I.I.~I i t  i . ~  VII~IIIIII~II.!. 11, 

1.111111g1. t11(. ( l i ~ . ( ~ t i o ~ l  01' 1111, 1.oo111 111111 1 0  cl~.iv,. i t  1 1 : 1 1 ~ 1 ~ l l t * l  t o  
t11v r1d1 1111til 1111. (.oiiI res11111(~s i t s  IIIII.III:~~ ~ ( ~ l ~ ~ l i t i o ~ l .  ~I ' IC. I I  
i t  i s  ~ ~ ( ~ ( ~ ~ s s i l ~ . y  t o  :IIII~II(IOII i t  I.IIIIIII l ) ( f i S o ~ . t .  i t  I l i l s  II,~,~II i l r i v , . ~ ~  i t s  
I I I I I I  I I I  1 1 1  I ) i s t r i ~ . t s  I\. 111111 \'I1 ill s ( t v < ' ~ . i ~ l  illil~~.:: 

< .v< ,~ ,y  ~(YVIIIII (tr t11i1xI I.IJIIIII 11iIliir i s  l ( * l ' t  .soli<l IY~IIIIIIII ( . ~ ~ , s s -  
( . ~ l t s  f ( l r  t h c  ~ ~ 1 1 r l ) o s ~ ~  o f  lilnitin:: th(. ~IIIIIIIII~~ 111' ro0111s 1l1i1t 
1.1111 1 1 1 2  r ~ l l ~ ~ c . t ( . < l  11y IIII~ lit.(* \vl l i ( . l~ IIIII~ 1.1t1jllil.t. s ( ~ i l l i t ~ g  OK. 



FIG 16 Plan of  panel mine 

11r.r 111' roo111s 011 :I ~IIIIIII-(!II~I.~ v:ll.i<~s ill Illi1111i.% I'ro111 I:! t o  :::I 
illlll ilv(.riIh't.s 2::. 

, I 1 i 1 1  i111v:ultiigc~ ~ r f  i t  t r t l ~  I systt>!n i s  t l~iit 

iti11:11 11;111(.1 i s  SII~I.OIIII~I~.II 1111 1111 s i ~ l e s  11y :I 11i l l ; i l  III' s11li11 (YI~II 
IIII,~ i s  II S(.]I~II.II~(. 1111it ill o l~ (~ r : t t i o l l .  .\ ~<IIIIV,Y.<, ~I,I,III.I,~II~ i t ]  

IIII~ 111111~1 i s  VIIIII~IIV<I 11y t l~(:  ll:lrri(!r 11il l i lrs. i c  I i1r~v VI\OIIK\~. 
'l'lii* v ( : l ~ t i l ~ ~ t i t ~ x  r11rr1.111 CIIII III. IX*~III~ILIYI so 11s t o  ~ I I [ I I I I ~  a i r  
i~(:c:or, I i l~g t o  t11(: III~I~IIS 11s (~il1.11 IIIIIIVI IIII<I ~ ~ i l I : ~ ~ ~ - ~ l i ~ i ~ \ v i ~ l ~  I,:III 

IIIII~V II<I\~I\II~~~~(~II~ISI~ 11riivtiv(*<l> tI111s j$v i~~; :  :i l ~ i : l ~ t t ~  ~,o:iI- 

I'~~~.r)!.<Lry. 
111 I l l i ~ ~ o i s  SIIIII~~ o f  t i l t *  II,~\VI~I, III~III-s \VI,I.,, <III~,II(SII 1111 IIII* 

1,n111.1 syst<.111 illl<I ~ 0 1 1 1 1 ~  o f  11111 111tIt:r III~IIOS \v\liv11 11:111 II~,I\II 
I I I ISI I IC~SI I~ ill I I I  S I I  111111or 1111' IIIIIII~II~I~I~II 
I.~~I~I-IIII(~-~J~IIII~ systc.111 IIII~(* (.IIIIII~?;(.(/ tIl(*it. .~!S~(>III t o  II~IIN.~. 

'I'hcrc tire, llo\vc\.er. o n l y  11 fo\v I S  t i  I 11 tl.110 

I~IIII(~I s)-stc>ln \\.it11 1'1.01x~r 11i1rrit.t. 1rilli1rs. 1 1 1  IIIIIII~ I I I ~ I I ~ ~ S  1111 

1 1 1 1  i s  ~ ~ l i t i ~ ~ t i t i ~ ~ i ' c l  IIII~ I I  I I I  1 0  l101(! ~ I I ~ I I I I ~ ~ I ,  
t l ~c *  III:I~II 11i1rrivr llill~ir i s  ~ I ~ I ~ w I ,  1111~1 t l l t ~  t ,~ .~)ss  111irrivr l~il- 
I:II. i s  l(?l't so I I ~ I ~ ~ I I \ V  t1111t ~IIIIIY~ZI~S o ~ ~ i g i l t ~ ~ t i l ~ ; :  ill ~IIIIIIIS 1 . i 1 1 t b  

~ rv ( . r  it i1111l t r i ~ v v l  t o  1111, IIIII~II 11i11.1.it~r 11ill:11. : i l l 11  10 t11v s o l i ~ l  
r 7 

I t I I I .  111t1s ~ r ~ ~ i ~ v t . r t t ~ 1 1  t h i s  sys1i-111 i s  110111- 
ills 111!ttvr ~IIIIII 11 11Io1~1< ~~IIIIII-~IIIII-~I~II~II~ S ~ S ~ < . I I I  IIIICI :I i y ~ ~ i ~ ~ i ~ l  
I I I '  i s  I i s  I I  I I .  I '1'11(!s1~ ~ l l i t l ~ ~ s .  
L I I I \ ~ ~ \ ~ ~ ~ Y ,  ;rrt5 ci t l l r .~l  11;urt.l ilii11r.s 111111 111t*y 111.t. l i s t t t ~ l  :IS s~lc:ll 
ill t h i s  segrc.g i i t io~~.  'l'11is 11(*rv(<rsi1111 III' t111! II~LIIVI sys11~111 i s  
tllc: I I I t11ts IIIIIII~II~~ o f  .SI~II(~I~Z(+ t v l ~ i ( ~ l ~  II:I\SC! III:. 

v ~ r r  I 1 1 1 1  1 1 1 s  I I l l i l ~ o i s .  
S t  I I i f  I i s  i s  I I I ~ ~ v t ~ s t i g t ~ t i ~ ~ ~ ~ s  

21s 1u111c~l 111itr1.s 1111~1.  1111<1 S~~I I (~ (~Z<.S 11s :lgil ir lsl -Ili 111~1. 1.it111 ill 
t l l c  t ~ ~ ~ ~ l ~ o ( l i l i t v l  I.II~~II-I~III~-~I~~II. sys1~111. '1'11~. 1 .~~111t iv t~  (li111t.11- 
sioris o f  t l l v  ( ~ i ~ r l i c t t .  ~OIIIII-IIII~I-~I~IIIII~ III~IIILS II:IVI* II~~I~II III~I~II 
i 1 1 1  I I I I  i s  I s 1 1 v 1 1  I I I I I  1 .  l1lr1s1l1t11.11 11s 
I I I I I  I11it1 I i s  I r tsnsol l  f i r1  r 1 1 1  ,111 :I 1111111-1 

s y s l ~ ~ t l l  IIII~ XIIII~~IIK III' 11il111rs i s  (.(*rtitill t o  1 1 * : [ c l  t o  11 st1:1t't~x(~. 
'1 '1118 11if i l l  ]wr(:<.~~tr lg(.  I I ~  ~ I ~ I I I V Z ~ ~ S  ill IIIIII~.~ ~ l ~ i l i ~ s s  I*SIIIII~II(Y~ 21s 
c.on~l~:r rc( l  \\.it11 t l l i l t  in IIIIIII~~II rtron1-:~11<1 11illi1r III~IIVS i s  
11ot 1111 i11(li(:t111v111 01' tlli, II:IIII~ syst('111 11111 is  :III ~111v (~ rs1~  (:OIII- 

111(~111:1ry 011 t l l c  1)i11l IIII~II~I~~~~III~~II~ \vlli(.ll IIIIII\~ 1lill11r qol~fiilll: 
nntl i l i n t l cc l~ ln tc  I)nl.riot. ] r i l lnrs. 



FIG. 17. Typical bl~xlt  morn-and-pillar minc 
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l u  ouo ~ I I I ~ P I  111il1c in 1)istrict VI ribs irrc: 111111rl-shc1tsr.rl 
i t 1  1111 c l~ t r i~as .  111 111111tli(!r, 1111 (~111rics I I ~ C  11riv(;11 1111 t\vo 
I)cl~cl~os. 'Jllle 11p11cr 11c:11cl1, 4 fcct 11igl1, is  c:nr~.icrl (i I'1;t:t 1111c~i1tl 

of tile lotver 11c!11cl1, \v l~ ic l~  is  3 fcct 11igl1. 111 lln IS-foot c11t1.y 
11 cut \vitlc o11oug11 fo r  11 1111111 to \\90rlc i l l  i s  I I I I I I I ~ - S I I ( I I I I ~ C O  (i 
feet fro111 tllc: ril), IIIICI ( I S ~ ( ~ I I ~ S  fro111 tllc to11 (:on1 11) 1 1 1 1 8  lo\v~.r 
1 1 1 1 .  I t  is e l ~ ~ i l r ~ c ~ ~ l  tl1111 this lnrtIlo(l of c511try ~Irivil~:: is  fnst- 
1.1. t1111n u l r ~ l ~ . r c ~ l t t i r ~ g  \ v i l l ~  I I I I I C I I ~ I I I ! ~ .  111 I I I I I I ~ ~ I I ~ I .  I I I ~ I I ( ~ ,  ~ ( J I J I I I S  

I I I I ~  ]lot e11tri18s I I ~ C  11riv(~11 ~ I I  t\vo I I I ~ I I I . ~ I ~ ! S .  

l'il1111. ~Irn\vi~~::  is 11ot g(!li~1.111 ill l l l i ~ ~ o i s .  '1'111, I I I ~ I I I ! ~ I I ~  

I .(~SIIIII.(:~.S 01' tile St1lt18 s111111ltl 11ot lo11gnr 1118 s r~l~j t~: tc t<l  to t l ~ ( s  
11r11i11 o ~ ~ ~ n s i 0 1 1 ( ~ ~ 1  11y t 1 1 ~  \vnst~! of 45 I I I ~ I ,  ( * I ~ I I ~  ( , I '  t 1 1 ~  IWII I  i 1 1  

t11(~ S I ~ I I I I I  ~ I I I . I I I I ~ ~ I  I I I I S I I ~ ~ I I I I I ( ~  o r  I I I I ~ ~ I ~ I I I I ~ I * I ~  I I I ~ I I ~ I I ~  1111!t11o(ls. 
111 nt11c:r stiit(.s, 11ot1111 \vcstcsr~~ I I I I ~ I S ~ ~ ~ I I I I ~ I I  \\'(!st Vir-  . . 
gllllil, l l l l l l  ~111ry11l1111, 1 l l l l l O ~ t  1~0111[111~11~ rl~l'ov('r\. 011 1111' s('11111 

is 11t.irl:: I I I I I ( ~ I !  I)!. drivil~:: 1111rro\v ~ I I O I I I S  111111 l ( ~ n \ . i t ~ ~  \ v i ( l ~  11il-  
I I I ~ S ,  I I I ~ I I ~ I I ~  111ost of  t11c con1 in 1111, s (~ :o l~ t I  \vorI;i~~::. 'P11v 
s111i111 v11111ir 11cr toll of tllc! con1 i l l  111(! grol11111 1111sctl 1111 t l~l!  

I I I ~ I ~ I I I ~ I  I :  of I I i s  is I I I I l l i l~ojs tlliit 
I I I I I ~ ~ I I S  f o r  ~ v ~ ~ s t c f ~ i l  I I I ~ I I ~ I I ~ .  111 100 11111111rs 111:r 11cr(: f o r  
co111 6 f ~ ~ t  thick t11c Y I I I I I I ~  1 ) ~ r  to11 i l l  11115 ~ I , I I I I I I ~ ~  is 1111prox- 
i ~ ~ ~ i t l y  1 I r I l i(?ry I I I I I I ! ~ ~  of tll(2 I.OIII 1111111 IIO\V 11(ti11:: 
\vorlc(~11 1111s I ) I ~ ~ : I I  ] ) I I~~ : I I I IS I , I I  for  11 11riv1~ 11 gr18111 11(!nI IPSS ~ I I I I I I  
1 0 0  11oll11rs 111'r ncrch. 111 11 I I I I I I I ~ ) I ~ I .  o f  ~ . I I S I ~ S  i l l  i l l in~) i s  \ \ ~ ~ I ~ ~ I . I ~  

I ~ I I  S I I ~ I ~ ~ ~ ( ~ I I C P  I I I I S  follo\vc-~l II s~lrlc~c~zca o r  1111: 11rn\\,i11:: 
of l)iI111rs 1111. I I I ~ I I ~ I I ~  I ~ I I I I I ~ ) I I I I ~  I I ! ~ I I ~ I I ~  o111y t111: 111i11crnI r i ~ l ~ t s  
l ~ n s  Ill111 t o  l ' i~y ~ l n l ~ ~ n ~ c ~ s  g r ~ n t l y  i l l  ( ,X( . I~PS of 1.111, \'nI11ta of t 1 1 ~  
I I I I I I ~ .  ( ' O I I I ~ I I I I I ~ ( , S  t1111t I I ~ V  I ~ I I I I I I I . ~ I I ~ ~ ~  111111% s11o11111, t l ~ ~ ~ r ~ ~ f o r ~ ,  
S I ~ I . I I ~ I >  t111. I I ~ I  r i f i l~t  I I ~ I  I I ( ~ ~ ~ I I I I ~ I I : :  I I I ~ I I ~ I I ~  I I I I I ~  sys- 
t1~11111tivn1Iy 1111<18  O I I ~  1111 ol' t11(- ( Y I ~ I I  l)y \\-orizil~g 011 t l ~ !  rt-- 
t1.1-11ti11fi xys11~111 o r  O I I  S ~ I I I I ~  ot111,r sys1~111 11y \v l l iv l t  1\11 of t 1 1 ~  
11i1111r.s I I I I I ~  111. I ~ ~ I I U . I I .  '1'111- S I I ~ ~ I I I Y S  (-1111 ~ I I I ~ I I  1 1 1 8  tile11 I I I I ( ~  r ~ -  
S I I I  'I'Ile \v~~stc! 111' ~)illnl. con1 is ~luct lurgcly to 11 111c.k of 1111- 

d c r s t n l ~ t l i ~ ~ g  of t111: ~ . o l i ~ [ ) n r ~ ~ t i \ . c  c I ~ c n l ) ~ ~ c s s  of 11illor \vork 111111 

t o  tllc? fnct  tllnt if tile spncc left  11y t11o rcrllovnl of tllc con1 is 
not fillccl \\.it11 pnckilifi S I I ~ ~ I I C C  ~111~side11~e 111ny O C C I I ~  \vitl~ 
tlrc rc?~noval of the  ~)i l lnrs.  TII scvcrnl tlistricts tlic surfnce 



.\ v t .~ -y  s ~ ~ < ~ . t , s ~ l ' l t l  ~ . ~ 1 1 1 1 1 1 ~ 1 1 .  111' 1~ i l l l i 1 .  a l r i ~ \ v i l l g  is  ~'OIIII<I 1 8 1  

!!I<. ~ ~ i i l t v s  i t f  1114. ( ' ~ t t l  \'1\11t.y l l ini t ly ('~IIIII~LLII~ i t t  l ) i s t r i ( ' t  III ,, I I i s  I I .  I I ~ ~ ~ ~ ~ t t o t l i l i < . c l  ~ I B O ~ I I - I I I I ~ ~ - ~ I ~ ~ ~ I I I .  

s y x t t . ~ ~ ~ .  ; \ i t , s r  t11t. ~+r,~ss.tat l t ry 1111s II,.VII c I r i v ~ * t ~  to t11c II~IIIII- 
11rrt.y r i n ~ l  1111. I IIII i t  I OII~. I ~ ( t g i ~ ~ t l i t ~ g  i t  t1t18 
las t  i 1 1  011 I v l l t r y ,  ~OIIIII 11ill111.s I I 1111til t111' 
~ ~ i l l a r  II~~~\\.IQ~.II i .~ )o~~ i? i  :; 111111 4 i s  r(~11c11t.~I. ' I ' l i t b  I.IIOIII piI111rs 
I~rt\\.c.c.u tl~t. u t t t i ~ t  calltry ntitl rooltr  4 II~(% Itaft a s  11 i ~ r o t r c t i o ~ k  t o  

tI1t8 IIIII~II i.11t1.y ZIIIII > k i t ,  (YIIIIW,. ' l ' l ~ t *  III~*IIIII(I IIS < I !~; i \ \ - i~~g 11iI- 
1. I . . I . .  I .I I I I .  \V~II.II t11(. 1.00111 i s  1Iri\-t811 1111 1'1111 
1~11gt11 11 I 2 t ' oo t  c11t i s  IIIIIIIV II~ 1111, ~'IIIY' [IS 1 1 1 1 ~  roo111 ~/II.(I~IK~I 
the  1,ill111~ (Fig. IS, " t i ") .  ;\ sl1111 ,:I l ' < ~ s t  wi1I14 i l,'ig, IS, +'II") 

i s  t I I I ~  I I I I I i I 1 1  S t  i II sIt111 4 
I'<31*t \\-i<l<* i s  .SILIII IIIT t I 1 t 2  I~II<I [ F i g ,  IS, "11"). 111111 t l t v  11ill;tr ~~IICI 
i . ~  s < l ~ ~ ~ ~ . t ' ~ l  "11 ngtii11 Ivy s l ~ o ~ ~ t i ~ ~ : :  I~IIII~~I(*I. 5li1l1 4 1.1~1'1 \ \ - i < l t .  01.S 
t l ~ .  <.IIII ( Ia'ig. IS, "I."). ' l ' l ~ t *  sl1111.< s110\\-t1 ill fig, IS, .*II'' 111111 
a.l,,> , IIIY~ 11511;illy s1111t I I S ~  \viI11 IIIII~ S.Sc~ot I I~I I~~ ;t11<1 I, \I<~II s l u ~  

I 1 1 s i 1 1 1 y  I I I i I I I I ~ I I  I I lil.st. slltrt 
. s ~ ~ ~ l ~ t . t i l ~ t t ~ s  111.1*111<s ol'f 1111- ~ ~ l l t i ~ . ~ ~  sl11l1. 'I'II<, IIIYI<.I~?S i s  I.I~IIC:II~- 
I I g i ~ i ~ g  I I I I .  I .  I .  '['It(* 111trcl ~ [ I C I S  i s  ~ ' i ~ s y  
(IS s1111111rt i 1 1 1 c l  I J ~ ' ~ V I I  st1111ds II(*~'III.I. 11 III.IZII~; till;c.s III;I(Y. \vl i i l<. 
".-I t o  200 1'v(.t 111' 11illltr i s  I112illg (I~II\\.II. \\'III*II tl114 I.IIIIS \ v ~ x i g l ~ t  
IIWIIIIII.~ ~IJ I I  II(~II~!. tllcb roof '  11rt*11ks r l t  t i l t .  ~r i l l l l r  <fi~k(ls IIII~ thtt 
e1.ti14ci11g (if t 1 1 ~  II~IIIIS givtss ~IIII~III, \VIII.II~II~ 01' 1 1 1 ~  l ~ r t s ; t l <  1111~1 

\VIII.I; i s  II~~IYBII~~IIII~YI l111ti1 t 1 1 ~  I W I ~  V O I I ~ P ~  I~O\VII. ' 1 ' 1 1 ~  i111~t . -  
v a l  I I ~ ~ ~ \ \ - ~ ~ ~ ~ I ~  ~IIC* l i~%t 11v11vy r ~ . ~ ~ v l < i t t g  CIS IIVIIIIS 1k t1 t I  t11,~ r<t , t f  

II~IVII; i s  t1.<11;11ly IIII~ I I I ~ ~ I , ~  ~IIIIII I 2  IIIIIII..~, 

\ III.C.;II< I I S  I I  .):I I s  i t  1 1 1 ( 5  S;IVV < , S  t11,a 
I,I)I)I~I~ i s  r i t ~ ~ g l ! l y  III:~~\I!I~~II<~<\. I t  ~ ~ I I I I ~ ~ ~ I I I ~ ~ ~  II:IIIII(*IIS !11;1t 
I.II<I~' !';111s 11r(.\-t'111 1111. IIII*II 1'1.0111 g6nlli11g i l l l~ ,  1 1 1 1 8  ~ I~ I I : I I (~ I~- I I~~ 

11iIl:tt. I~II{IS 1 0  I.IBII!~IIII~, I~I. I I \V~II~ as  < l ~ ~ . w ~ . i l ~ , ~ ~ l  ;III,I\-I*~ ill \~ l~ i c , l~  
c:tsv i t  12-S<1<\t ~ 1 1 t  i s  ~I;II~II 111all18 IYIIII]II<,~I*I~ ~IIIYIII~II 1111. 11iI.. 
1111. ;IS \\-its 11011t* 111 1111' ].II(.V 111' 11113 1.00111 \ ~ 1 1 ( * 1 1  ( I l . :~ \v i r lg  11t*gi111 
I i t  t i  I I I 1 1 1 1 8  II~<I~Y.<IUI.<~ (.OII~~IIII(~S 21s II,.. 
S i ~ r c ~ .  \ ' ~ r y  l i t t l ts  ~tillitr <.OIII i s  los t  I'I.OIII I l l i s  c.n~isl.. .\!I.. 
('111.1 Sc. l i~lz,  I ' r t .s i~ l t .~ l t .  ('<1111 \'1111~y .\li~lillg (!<IIIIIIIIII~, stt1t1.s 
t l ~ a t  11t III~III~ XO. 3 tit ~ l ~ ~ t l ~ ~ ~ ~ ~ v i l l ~ *  11ot IIIOIX- ~IIIIII 4 II(*I, C I ~ I I ~  

US t11v 11iIl11r I,II~I\ i s  11)st. 
, 1111. > 1.i,s1 of III.O(~III.~II;: 1 ~ 1 1 1 1  i s  IIIIIVII I<.ss OII 11illikl.s 1111111 

1111 1 1 ~ 1 ~ 1 1 1 1 1 ~ ~ ~  \vo1.1; ill I.,NIIIIS. I ~ O O I I ~  VI~III , ~ ~ ~ s t b  1111 :lv,.l.itgtt ~,1. 
$1.25 1wr t1,11 111 1\11. 11 i l  IIIOII~II II( 111t' S O .  :: l t l i t l ( *  111' 111,. ('0111 

\'111Ivy .\litti~lg ('IIII~III~II~ 111111 1lill111. (YUII. $1.01:~. ' l ' l ~ i s  (li1.. 
f < ~ r c ~ ~ ~ i ~ ~  ill ~ v t s l  ~ ~ ~ i s t s  III*IYIIIS~S tr111.1;. ~:II.<III~.,,, IIII~~C>III <l ixgi~~c. 
IIII~~ t l r i v i l l x  t l ~ r o t ~ g l t  r o l l s  a11tt1 s l ips, itl.,* v1.1.y I I I . ~ I I I , ~ I ~  I.~I:II.~(.': 

r l g ~ l i l ~ s t  I I l i t  I I 1 1 0  ~ 1 1 1 . 1 1  1~11111~g~~s t ~ g ; ~ i ~ ~ s t  
1t i I l111~ POIII. \YIIVII 11iIl11rs ltrt3 II~II\VII, ~IIoIY~I'oI.~~. t11,~ ; I V , ~ ~ I I ~ , >  

cost )IVY to11 f o r  t h t b  t o t n l  p ro i lucq t i c~ l~  i s  ~ r ~ ~ t t ~ * ~ ~ i t ~ l l y  ~,~(I I I~~I~~I.  



Iler c.t~~lt of 1111. 1011 c'trel is  r t ~ v t ~ v ~ ~ r t ~ c l .  It is us~~ct l ly  ]1n11t~11 111:- 

fort! 11iIlnrs airtS ~ I ~ I I \ ~ I I .  A t  t111t- I I I ~ I I ~ :  II f ~ ~ i r l y  go1111 rtsvovcry 
of  it is 11111tlt. 11fter ~ I I O I I I S  11rt: clrivt~ll 1111 11y 111tliii11g I I  1:11t i l l  

it 12 i11(:11tvi \ v i t l t e  I I C ~ I I S S  tilt! ~ ~ I I I I I I  11t t 1 1 ~  f 1 1 t v 8  111111 11 <.lit  5 f t ~ t  
I I I I I  I I I t g i ~ i ~ f i  I I I .  I'rt111s I I I I I I I ~ I .  t11t: 
I~lock I I ~  1011 colll ~ I I I I U  I : I I ~  t111t 11rt. tl11.11 1111111vl 111111 1\11! 1:01ll 

fnlla. After  t l~ i*  I)locli I I ~ I S  f11111*11 tilt! ~ ! I I ~ S  I I I I I I I K  till: r i l ~ s  11rv 
es t rnded 5 feet fur ther  nn(l tlrc! props  lire 1111111!tI 1111tl<:r th is  
seco~~c l  block let t ing tllc con1 cornet tlo\v11. 'I'l~is ~troc:e(lure i s  
t.~~nti~luc.cl an f a r  11s ~toxsihlt. I I ~ I ) I I ~  tilt! ~ I I ~ I I I I .  111 this n ~ i n n  
nl11111t 011t?-1111lf (tf t11e to11 I!IIZII i l l  tlltt ~ I I ~ I I I I Y  is t111ts ~.(:~ 'ov~re(I .  

Tile innst cotnmoli ~netl~t)cls  of jininillg pillnr coril in IXs- 
t r ic t  VI nre:  (1) Tnking a 5-foot slnl) f r o n ~  enc11 rill, nntl 

l ' O X ~ ~ \ ~ ~ \ I ~ l '  ~ l l s l ~ : s  

S( , :~ r ly  1111 of t h ?  lo~~g\vii l l  I I I ~ I I ( , S  in Illitlois J I ~ I ,  l t~~a t<! , I  i l l  

1)istrit:t I I I I I ~  t l ~ o r o  a r c  4 in 1)istl.ic:t I \ ' .  ' l ' l ~ t ~ y  2111 11r1, \vt~rl<tstl 
i~e~corcling to tllc ntl \-n~l( . i~lg s y s t ~ ~ ~ l l .  \ V I I I - ~ I I I ~ I ~  t l 1 ~ 8  c.11111 is 
~.(.ilcllc~l I 11 I :  s t ,  o r  l i f t ,  I ~~lllirca sc.11111 is 
I I I  I I I ~  I I I ~ I I I : ,  I I o g r s s i ~ ~ g  I 11 111115 

~ . I I I I ~ ~ I I I I ~ I I S  I ' t ~ c ~ b  11s ~ I I I I \ Y I I  i l l  fig. 20. 
111 1111 l1li1111is s1111ft I I I ~ I I ~ !  c1])1~1~~1t<!el 011 tl~ta 1011g\v11ll syst(!111 

tllc \vorkings I I I : I ~  I)c likrr~ttel to 11 \vI~t:t!l. '1.'111. Ill111 11111y rc11r1!- 
s c * ~ ~ t  c?ill~cr t 1 1 ~  11iIltlr of con1 ltsft to prc>s~!r\~c: t111b llir ~ I I I < I  l~ois t -  
i11g s11:hfts. o r  1l1(* I~~~iIt l in::  1111ont tl~(ls(! sI1t11'ts i f  I I ~  s11:1ft 11iI- 
1111. is left f o r  1.oof snpport .  'J'III! 11;111ltig(: w:~ys  I I I I I ~ I I ~ ~ I ~ I I I : I ~  

tllrougll t111. j i r ~ l ~  i.c!ltl.(~sc~lt 1111' s l ~ o l u ~ s  01' tllir \vIl(.t!I, ; I I I I ~  1 1 1 t s  

v o r i 1 1 g  I r s ~ s  I i n .  ~ " C I I .  s11111(: 111i11t.s tliis 
1vllt.131 \voul<l 1 1 1 4  c~lli]~lic.r~l r r ~ t l l t ~ r  t i 1 1 1 1 1  V ~ I . I . I I ~ ; I I . .  1'11 :i S I C I ! I ( ~ ~  
i l l  11 111.iI't I I I ~ I I I *  i l l  1~11icl1 1 1 1 1 8  I ~ I I I ~ \ V I I I I  syst1*111 is I I S I S ~ I  t 1 1 ~ ~  \ \ft~rli- 
i11::s (.1>111c l  111. ~ I I I I \ ~ I I  11y o11t:-111111' 111' t l~is \ v 1 1 1 ~ t ~ I .  1~itI11~r 11 S ( ! I I I ~ -  

v i l ~ t ~ l t ~  o r  11 s t ~ ~ n i . ~ ~ l l i ~ ~ s t ~ .  
'1'111, g r ( . ~ ~ t t * s t  t l i l l i (s~~lty i l l  titt11.ti11~ 1011g\v:~l l  I ) I ) I ~ ~ I I ~ ~ C I I I S  is 

~ I I  I I ~ ~ I V ~ I I ~  t11(? s l ~ t i f t  ]1ill111. 111111 c s t ~ ~ l ~ l i s l ~ i ~ ~ g  t 1 1 1 ,  It111g\v:11l ftic(>, 
\ O I I I I ~ I I  111(4llncl of ]trocccl~lr~% ilr  this  clistrict, i~l'lc?r tllc! 
Iloistill:: sll:lft 111111 11ir sllitft 1111vcfi re~11c.11tvl 1111. t.oi11, is 1 0  111.ivt~ 
11 I I I I I ~ I I  e!11t1.y, 11s 811o\v11 i l l  llg. 3, fro111 1.111.11 sicl~l O F  tl18. 110ist- 
irlg s l l i~f t  fo r  11 ~ l i s t n t ~ c e  of allout 225 fcc.1. I"I.IIIII tile: ~iirslltlft 
t\vo elltries 1111. t l r ivc.~~ ilr opposite? tlircc~tio~ls nt rigllt llnfiles 





of 42 fty.t. \\'lie11 tlicstt o1)enillgs 11i1vc l)rogresse(l 15 feet, 
1-11ts !I fct.1 ~ v i t l r  nre  tnl~(le on c.n(*l~ sitlc of c;t1.11 oper~in:: 111 11 

right nnglu irnd arc! (lrivt.11 until tllc cut i ~ t  the  left o f  one opu11. 
itrg 111eets t l i c t  cnt (lrivctn frorn tile right of tile o11t! acljl~(:e~lt. ,, 111t:se (:tits sttrve t11e (Io11i11e 1111rpose ot' t ~ s t i ~ l ~ l i s l ~ i ~ ~ g  tilt! I O I I ~ -  
\vall flivc nntl of Icnving ti 15-foot con1 i)illur for t i l v  ]~rotc:ctioll 
81f tile elltry-~lronn(l-pillnr. 

FLG. 22. Pack walls around shaft pillar in lonpwall mine 

Sonletirnes wire11 i t  is  feared tiltit the con1 of the  sllnft 
pillnr nntl ent ry  pillnr inny spa11 off into tile ro111l\v11y 11 s t r i p  
of con1 15 feet witlc is sliced olf conlpleteiy itrottnrl tile sllnft 
pillnr ns sllown it) fig. 2.3 and  ix rc>plnced I)y ti pack \\,all. 'rite 
15-foot pillar lef t  for entry  iwotecttion is also rel~lneed by n 

1~1':k \vnll. ' ~ Y I ( ~  I I I I + ~ I I I J ( I  of 11Io(4<i11g O I I ~  t11(, S I I I I S L  1 1 i l l 1 1 1 .  11y 
driving nnrro\v t,ntri(:s 11ro11n(1 it is in ~ I I ( O I , ~ I I  I I S ( ~ ,  11111 I I V I . I I .  

s ion~il ly e ~ ~ t r i c , s  27 feet \vitle urv 1lriv~~11 I I I . I I I I I I I ~  1111. ~ l i l l i ~ r ,  
:in11 two 1>11(~k \viiIls I I ~ C  1111ilt 11s t 1 1 ~  cntr! I I I ~ V : I I I ~ ~ ~ ~ S .  ( l i l t ,  ~ I I I . I <  
\vi~ll 1'7 feet \ v i < l ~  is l~n i l t  itlol~gsirlc! tl1c3 S J I I I I ' ~  l ~ i l l ~ ~ r ,  I I I I ( I  on(, 
ti fec:t \iri(lt. on t11(! ~ I I ~ I I ~ I !  I I I I ~ I I I I  f i i ~ ~ ,  1 i 1  I I l ~ t t r l i ~ g ( ~  

roil(l !) feet \viclt: I)c!t.r\.t?ci~~ tile t.\v11 \vnlls. '1'111. I I C I . ( . ~ S I I I - ~  opvn-  
ings t l ~ r o u g l ~  t 1 1 ~  !vnlls a r c  Ivft for I ~ r r i ~ l i t ~ r .  I< '~OII I  t l ~ c  ii111(\ 

\ r . l ~ c ~ r ~  110tlt lloisli~lg s1111ft 111111 11ir s1111ft. ir1~11(41 t11(~ i.11111. 7 to I0 
I I I I I I I ~ ~ I S  I I ~ ( !  I I I r i i ~ g  I I  ~ I I I I I I  1/11. sliiil'1 
~ ~ i l l n r  ilnd for I~lor.l<i~lg i t  ant. ~ \v t t t~ \ I  I I I ~ I I ~ I L ~  is not 11s!11iIly 
I I ( . ~ I I I I  nntil t11(% V I I ~  r i c s - ~ ~ r ~ ~ ~ l ~ d - ] ~ i I l ~ ~ r  111.~. ( . O I I I ~ I V . ~ I V ~ ,  i l i i t s11111~11  

11s t I1e r~  is 1111 ~ I i r ( v t  vc~r~tilntion I I ( S ~ O I . ~ ,  1 1 1 ~  ~ 1 1 1 r i 1 ~ s  111 . t~  I I I I I I ~ I I  
t l ~ r o l ~ g l ~  esw1)t  lry lncaans crt '  ~ ~ . I I I J I < I S I I S ~  : ~ i r - l v ~ z v s  o r  ~ ~ i l l c ' s .  

A n  c ! l l i ~ ~ t i c ~ i ~ l  s1111ft pil111r I I I I I ~  I J V  I ICI . I I  i l 1 ~ l < . 1 1 1 1  (11. I / ] ( !  1.1-1,- 

l i ~ n g ~ ~ l r r r .  
111 11<8iirIy 1111 r ~ ( ~ \ v  tnint~s ~ ~ ) ( > I I C V I  1 1 1 ~  cIi.slri(~1 ;I l,iIll~r I I S  

~.olrl I I I ~ f t  i~rcturr(l t 1 1 ( 8  I i s t i  I i ~ i r  I1i11.s 11111 

iirnong tllc. 01111.r I I I ~ I I ( ' S  o(.(!11sion111 ( ~ ~ S I I I I I J I I P S  i ~ r ~  Soil1111 \ \ , I I ( L ~ ( ~  
Ilo con] ltirs itr~c2n i c i f f  to  sul111ot.t 1 1 1 ~  rool'; II  lo t111  ( . r r i r l  1ss1r111-- 
tion 111tving IIIIO\V(!~I t11(fi roof 1no1111(l t l ~ t .  s111iSt 1 1 1  ~ 1 ~ t 1 1 , .  gr1t11- 
111111y till rcl<)f i\nd floor 1n~t* t .  1~7111~11 l 1 t r  ~11111.1 l1iI111r i s  l ( 1  1 1 1 2  

e f t  f o r  o f  S I I ~  I I I  I I 1 1 i i 1  s 1 1 1  i .~~itoll(~s 
tlrc I ~ o t t ( l ~ n  of 111(. coil1 I l l ( .  111)rnc~cl sc.1 i,- ~ I I I I ( V . I I  O I I  S I I I ' I  \vo011 
(loorl~end posts, nl~ont 1'3 11y 1'7 i ~ r ~ . l ~ ( x s  i l i  siz~.. i1r111 1 1 1 1 8  1.0111 is 
rc~rnovc~~l fro111 ill1 si(l(.s of t11(~ s1111l'l. ' I ' l l < -  , L I I I I I Y *  l 1 5 S t  11y 1111.  
~ C ? I I I O \ ~ I I ~  of t11c (.IIIII is liIl(v1 1vi111 soft \ V O C I C I  rog.. 1.;111(~11 S I I I I I I I ~ I ~ S ,  
111111 \vit11 1111(.ks of l ~ r ~ ~ s l ~ i n ~  I I I I I ~  11tini11~: ro(,l<. '1'11ri111z11 t l ~ ( *  
I I 7 - t  roii(i\v~iy is I I ~ I ( % I I < ! ( ~  1111 I ' ~ I > I I ~  vn<.li s i ( l ~  nt~ql l'rc1111 
C.II(.II (!II(I I I S  t i l t .  S I I I I ~ ~ .  r ~ ' ~ l ( 2  r f l l l l ~ ~ v l l y  c l l l s  : l r l ,  s l l \ v ( - c ~  

t11v 11111 1111 il11.11 i t t  11 li111(? 11s I 1 1 1 3  Y < ) I I ~  ~ 1 ~ 1 1 1 ~ ~ s  I I I I I I  I I I , IV 1.1111 l ~ i ( n ~ . t ' s  
11r(1 t1rivc.11 i l l .  111 SOIII(! (-IISI~S I l l i s  KII \ \ -~II : :  I I I I I + ~  I I V  1 1 1 t 1 ~ 1 1 ~ l t ~ ~ l  t o  
(111iIy I I I I ( I  tI11: ~ O I I ( I \ V I I ~ S  l~rr~sI~t!(l  ~ v ( ~ r y  I'v\v 1111ys t o  I < ( V ~ ~ I  ~ I I ~ X I I I  
or~ctn. 11s tllc roof xc!ttlr!s tl lc!  1)11(.ks 111111 sl1:1111i(~s 1 1 1 . ~ ~  (.0111- 

]wcsscvl nrl11 P ~ I I O ( * Z ~ I ~  illto 11113 I till I W I I ~  I I I I , ~  floor 
I .  ' I ' l~t* s1111ft bottom is !II(.II n.i(l~11c.11 I I I I ~ ~  t i t n \ ~ ~ r < < d .  

,I I l lc .  n t l v n ~ ~ t ~ ~ g e s  clni111~~11 fo r  ~ I ~ I I I O ~  ing 1 1 1 ~ .  V O I I I  i1ro11r111 

tllr slrnft nrtr tllnt t11(? esl)llnsc? of f i l n l w r i ~ ~ g  1111, l)olt~1111 is 
reduced, R I I ~  t11nt tile roof-\\.cigllt begins soo11c.r to rid(, 011 111e 



~vorkirt!: filct.. ' ~ I I O S C !  t11iertttors w110 lvtive ~ t 1 t 1 1  for  sl~t~t ' t  11ii. 
lnrs zi11111it tItt!sv t~tlvtir~tiiges 111it ~ ~ X I S O I I  tI11iL tire 1111(,(trttii11ty 
ref I~cing nl11tt S ~ I  to (:o~ltrol S I I ~ I S ~ ~ C * I I , . ~  tI111t t l ~c  sllzifts \vill 110t 

I t r  I of I ~ I I I I I I  wlri!r~ I i 1 1  i rt~lnovctl is tot) 
grout. Aftt:r 111,. slltlft 11illar ilns l1ec11 I~l<~<.ktttl out  1111(1 re-  
movetl linll tllc Ii~~tgwtill fnc.e estalr l isl~e~l tllc \ Y ~ I I . ~  ~~rogrc !ss t~s  
r e ~ l i r l y  I I 1 0 1  I I ~ ~ ~ I ~ I I I I I ~  1 i 1 1  lLr0111 c i ~ ( : l ~  s i d ~  of tlli: 

renters of tile ol~enirlg:, wllich were luft ill tllc crrtry 11illlir tile 
ctonl of tile frice is rerliovctd. I n  order  to ~)rovicle for 111111ll1jie 
irorn 1111 pnrts  of the fticc to tile xilnft, rox~clwlrys !) Scot wi~l(a, 
c.allcd roorrls, tire ~ l i n i ~ ~ t a i ~ i e ~ l  113 YIIOWIL i t1 fig. 20, 11s 1111ildilrg 
1)nc.k \valls of roc*k. 'I'llese rooltis nrc  ( : o ~ ~ t i ~ ~ ~ i t i t i o r i s  of t11e 
openings t l l r o l ~ g i ~  tire ro t ry  pillar, and tllo 11sck \vt i l l s  lwo-  
tceting ~ I I C I I I  a r e  11s11al1y 12 feet tilick. Wllen pack \vt11Is a r c  
first i i~ado  they a r e  often spaced 10 to 12 feet a p a r t  to lillo~v 

l'ur 1)11lging \\.IICII t11e roof \v(sigl~t sets 011 t11(:111 \vll i( : l~ C . ~ I ~ I S ( * S  

rlilrro\vir~g of tlle roiicl\\,uys. X tr11(4i is lttiil to Llru ft~ctt 111' <.tu:Ii 
1.00111. 111 order  to s ; I \ .~  tllc c:slitr~~sc (IS i t  1.01111 for I r ~ t ~ ~ l t t f i ( *  
I I  t l i ( !  f111:t: of CIICI I  1.00111 10 tl1~8 I I I I I ~ I I  I i l l  t 1 1 ~  slit~fl 
~)i l l ; lr ,  cro~s.1~11tric.s i ~ ~ i t i ~ ~ t t t i ~ i t v l  t11ri111fil1 111,. gal) 11). [ I ~ I I : ~ ;  \v1~11s, 
tire tlirll(!(l off 11($11r 1111. sllltfl pilllir 11s S ~ I I I \ V I I  i l l  liz. 3) I I I ~ ~ I  i l l -  

11:rscct tlre roo111s tit un iillglc of 45 clcgr<tcs. 'Sl~ct sct~:tri~~l sc:t 
01' c:ross-c!~rtric:s is  usu;tlly '-125 t o  :I00 fcc!t 1'1.o11l tllo fil.st. 'Ill~is 
11istn11(!(~ is I ~ ~ I I ~ I I ~ : I ~ I I ( ! I I  t l ~ r o ~ ~ g l ~ o ~ ~ t  t11(! \vorl;i~igs. 

'Sl~is for111 of I o I I K \ ~ ~ I I I  \\,orl;i~ig, oft(:11 ~ ~ ~ r l l c ~ l  1111; " S V I I ~ , ~ ~ I  
-ITt-(lcgrc:t> systell~," l)rc\~tiils wllcrc 110 I I I I I I S I I I I ~  c o ~ l ( l i t i o ~ ~ s  o11- 
t11ir1, 11111 \ v t r i o ~ ~ ~  111odilicntio11~ of the  syst(31i1 nrc faun11 \v11(.1.~7 

I I I I ~  s~a111  tlips steeply o r  \\,l~erc roof 1111(1 floor ( ! l ~ n r ~ ~ ~ t ~ ~ ~ . i s t i ~ ! s  
~li .rc~ssit l~to II ( I v ~ I I I ~ ~ I I I . ~ !  ~ ~ O I I I  t11c: I I S I I I ~ ~  111(*t11o(1. '1'0 111.<1vi<l(* 
> I  I I ( ~ ~ ( ! I .  I I ~ I I ~ z I ~ ( :  fr0111 t11(! f111.e 111 1111(~ I I I ~ I I ~ -  \v111*1.e II(w\.!. ti111- 
11tsri11~ is I I I ~ I Y : S S I I ~ ~ ,  I I I I I I I ~ I ~ ~ I ~ I I ~ ~  fro111 tl~t! s1111ft 
11iIlt1r 11s SIIO\VII  i11 fix, 2'4 l ~ i s < ! ~ a t i ~ ~ ! :  V ~ I I : I I  ~~111111rli1rt f ~ r ~ t r t v l  I)? 
t11c folir 11itii11 ro t i~l~vnys,  11inki11g c:i!:l~t. I I I I I ~ I I  11t111lti~(! \vays ~ I I  

t l ~ o  111ine. lq'ro111 b o t l ~  sides of t l ~ c s c  cigllt I I I ~ ~ I I  r01111s 211. 225- 
foot intervals cross-cwtrics lire rnnil~tnilrc(l lit a11 n11g11t of 45 



i s .  \V~ICII t 1 1 ~  (:ross-t+l~tri~~s f r o ~ l ~  I I I I ~ I I V ( ~ I I I  ~ I ~ ~ ~ I I I I ~ I I ( ' I I ~  

roetls i11tt.rsc-ct, OIIC entry is eoi~tin~red 1111(1 I i t  is 
nbnntlonecl. I.:vt?ry 1,700 feet nlorrg the left sitle of enell of 
the c~igllt 1nai11 11n11lnge routls is tl~rnetl a iltnllngt. entry per- 
~~~nnclrt ly tinrl~eri!d. 

\Vl~erc tile coal S C ~ ~ I I I  lies in tilt: 1,uSnlle ul~tic:litlc: its tli11 
I~ec.oll~es as I I S  1 d+!grers, nn(l the ~netlro~ls of work 
~ ~ ~ > ~ X I I I I ~ . I I  t l ~ ~ > n v  I I ~  111t~llillifttrolts n~ining. \VlliIt! t l ~ e  @ L I I ( ! ~ I I I  
I I ~ I I ~ Y ~ I I I  syht1.111 o f  I I I I I ~ I I  I I I I ( I  (~ross . (*~~tr i t . s  1111tl ~ I I O I I I S  011 1111. 
4 . 1  ~ J I ~ I I  is S t l l ~ ~ v t ~ l ,  1 I ~ ~ g v l l  ~ I I I I I I : ~  is oji~ri~t(:cl 111 
I I I i I I .  24. 'I'III: t.0111 fro111 1111 tile f n ~ e  11(:1o\v 

4 1 i .jc, 
ys 44 
.>'.%I 42 
5 4) 
135 .?d> 
IIYJ .?A 
1 x 1  Ji 
.iU) *I 

Sbpc  4.' 
WO 42 
530 3l 

'Tbi. ,.,ll.r - 4 .  

UWJ 1.) tW 225 Ji 
2j0 la 5 0  2 5  45 
.5jO I,? 5% 3 1 )  4.5 

S i l l  AX) 70 
.ki) I,? 3 i J  27.5 45 
1501.)- 300 223 4.5 
,191 1,) 4% . . .  4.5 

. . . . . . . . . .  2.5 45 
. . . . . . . . . . .  J '  .w 

3 W )  by  5UJ 225 43 
ti* 1,). ' 3 . W  225 45 

I d ,  k,, thr ",cr,rctil,,l " 1  th,.c 

n t.rosw-twtry is tl~ro\vn oil 11 sl~ertiron (:1111tt? (F ig  2 5 ) ,  tlown 
wllir-11 it slitles to tile entry below, fig. 3;. 'l'l~e ( t l~ l~te  is b~iilt 
of snlall ?illcrts :I feet \viclt: ant1 H feet long cu(.l~ l ~ n ~ i n g  $1 flat 
Ilook at ortt! I.IIII nucl n l~olc at  1111: oti~vr to rcc*cive tilt! Ilook 
of tile next tillt*t:t. 'I'lle 1.1111tt. is 111t1vccl forwi~r~l  (lllily ns t l~r  
fnoe projircbsacbs. I I I  sc.vcrtil I I I ~ I I ~ S  eross-(.ntrivs tire (Iriv(!n 
otT 111 nn nnglc of 70 tlegrees wit11 the nlnin ('111ries for the 
p~~r l )ose  of inc:resaing tile size of tile csog built to sl~pport 
the roof over the switches ut tlio junction of tnnin roadwny 
nnd cross-entries. Tnble 10 gives tli~oei~xioi~s of workings nt 
ench mine exnmined. 

111 n l l  i n s  I '  I ~ I I V I I  r t i  t11(* S I I I I I ( ~  g(*i11.r111 
I I I C - ~ I I O < I  of filling !I IC  s i )n (~!  IcI't. by t l ~ ( !  ~ ( ~ I I I ( I V I I I  o f  1111- C I I I I I  11r(,- 
\.. $11 '1  s. . 'I'l~e ro1.k ol~lnilt~.(l fro111 I ) r t~s l~ i~ lg  I l l ( !  roof, ll1111 \vi1i1*11 
~ ( L I I I ~ ~ I I S  after l ~ l ~ i l t l i ~ l ~  ] ) u ~ k  \v1111s, 111111 1\11. 1.11iy o l ~ l i ~ i r ~ ( ~ ( l  I'roin 
I I I I ~ ~ ~ ; ~ I I I ~ I I ~ I I ~  tltc (*on1 i~rl* t11rotv11 I I ( ~ I ~ I I ~  t 1 1 ~  1)11vk \v11Iis l i 1 1 i 1 1 ~  
tl1e rolllls. 'SIl(! S]Ill<~t. I l ( . l \ v (~<~l l  tll(> {3lli.l; \v l l l l s  111111 :11so LIlV 

s t   ti i t s f  is 1 1  I I '1111,. ~ o 1 1  11rvit is 11s111111y 
l i l l < * ~ l  \ v i t l ~  rot.1; 111111 1.11iy lo 1vi111i11 2 1 0  ,5 Stat!! C I S  I l l ( :  IYI:II f11 i~ : .  
, , I liis l<ros(. ~ 1 1 1 . 1 ~  111111 ('III!. I I ( ~ I ~ ) S  l o  s111>1101.1 1111! roof 111111 1.011-  

trol t l ~ ( !  roof \ v ~ - i x I l t  1111 t i l t ,  ( * ~ i ~ l  ~ I ~ v I * .  , \ I ' I , * ~  t11v first 11rw1I( 111 

111t1 xllnft.  11illl11. 111111 1'111~1'---if t11(! f i o l l  11r1*;1 1111s I I ( ~ I > I I  l ) ~ ~ ) l ~ t ? r I y  
l i l l ( - ~ l  so 111111 I l l ( *  root' \vtsigl~t ri111as ,111 l l , ~ ,  f 1 1 ~  ,)f  ti^,* , v I I I~ - - . .  

111111.r ro11f 11rcbl1ks I),.I.IIY {*vvry 2 i ~ l ~ . l ~ c * s  111 t i  f c ~ ~ l  I U I ~ I I I I ( ~ I  1 1 1  l h ~ !  
1.0111 fnvc 2111d t 1 1 i 1 1  I I I I  11111 I ~ I I I ~  

lo\vnrtl tlre gal) 11s tile firct. I I ( ~ ~ I I I I ( . V S .  ' l ' l ~ ( :  rlistrt~~vc. I I ( ~ ~ \ \ - I Y ~ I I  
l~rt~irks tlel)entls priiicipnlly ul1l111 t l lc .  (.llttri~~.t(!r of I I I ( .  roof C I I I I I  
t l r c .  pncskiiigof tile gal). With ))roller 11;1rki11:: tllc tlistnncc! 
i)rt\veen i)rrnks sl~ould correspontl to tllc \ \ . i ( l t l r  of (.or11 11ro11d1t 



I ;\t tlrc. fncc o f  solitl coitl till. v r ~ ~ ( . k s  i r k  t l ~ !  roof nrc  
~litfi,:ult to set2, allit tlley do not l~e< .o~ne  e~rsily visil)lr t ~ r ~ t i l  tlle 
face 11n.i atlvt~~lc:ecl 4 to 5 feet. 

Tlle tliutnnoc t o  wllicli these r ~ ~ i ~ i i n g  t)retiks e s t e ~ ~ < l  into 
the roof ~lepcllds ul)oti the  roof ~nntcr inl ,  i ) l ~ t  tllcy rarely es -  
telicl mortt t111ui 15 feet a l ~ o v c  tllo conl. 'Y11e 1i11gIe 11111(le by 
tl~c!se l)rcnks varies froln 50 to !)O clegrt:es fro111 the  llorizontul, 
clvl'e~~tling I I ~ N ) I I  the r~)of  illi~tt:ril~l I I I I ~  tllv r ~ i t e  of sett l i l~g.  111 

S111111111~~ \\.111~11 111,. f l l l . & l  ~ > ~ O ~ I ' I ' S C 1 ' 8  S[t>\\.I!. till* (:l'll('k~ llI.<! 1 1 1 0 ~ 6 !  

~rr+urly verticral. 
, , 
1 I 1 t .  S ~ ~ I I I I I  i l l  the  distr ict  is t l~il l  ii11(1 t l ~ :  j)ri(:t! 11lti1l t11e 

I I I ~ I I ( : ~  per 1011 of CIIIII I I I ~ I I C : ~ ~  ~ I I O I I I ( I ~ ~ S  I ~ r ~ i s l ~ i ~ ~ g  t 1 1 ~  roof o f  tllt, 
r t )~id\s~iys  ~ I I  i ~ o v i ~ l c  Ilcigltt for l11iu111g~*. I I I  tllc 1.11 St~llt! lit*l~l 
t11t. 111i11t.r is 11ili,l ! I 0  I : C * I I ~ S  111:r 1011 o f  ('0111 i~lil~(:(l 111141 11v I I I I I S ~  

t t l k e  tlo\\.~r 24 ~ I I V I I ~ ~ S  of r t~of  o v ~ r  ti l t!  ~ U I I ( ! \ V I I ~ S ,  l ) t~ t  I I I I ~  S I I I I -  
1 1 e 1 1 t  Ir11sl1i11g s s 1 1 r y  is I l l l l !  I t i !  0 1 1 1 1 y .  111 tll(! 
\ \ ' i I ~ n i ~ ~ g t o ~ ~  fitbl<l tlte 111i11vr is 1111id !I5 cts11ts 1)(*r tori of (!oal 
I I I ~ I I C ~ I ,  I I I I ~  1 1 t h  I I I I I S ~  I I I I I ~ I I ~ I ~ ~ I I  t l ~ v  roof of his r o i ~ ( l \ v ~ ~ y  4 feet 
~il)ove the rail I I V ~ \ V ~ C ~ I I  II po i l~ t  40 fv~.t 1)at.k f r o l l ~  ~ I I C  fnco 1111t1 

tlic s\vitclt, l~rovi~l tv l  tl~is tlistnl~cc (lovs 11ot clrc.~.t!(l ;100 feet. 
llts is 11ot r t!<l~~irtvl  t o  elt!1111 1111 I I I I ~  SII I I  O I I  this ~ I I I I ~ \ ~ I I > -  \v11icI1 
is I I O ~  clue to his f n i h ~ r c  to scXc~lrct tile! roof ~ x o ~ w r l y .  

111 e n c l ~  u f  the  il~illrs es~ulliltt:(l stlutrrzrs c los i l~g tllc \vt~rk- 
i11g 1111i(:t: 11y f i l l i ~ ~ g  tll(8111 \vitl~ root' 111nteri111 II I IVC 11ct:11rre11. A 
s~ I I~ ! ( ?Y .~  tt~ktbs ~ I I I ( Y :  \ V I I V I I  11 ~ O O I I I  is t l r iv t :~~ I I I I I . I ~ ~  of ~ ~ t l j ~ i c t ! ~ ~ t  
rooll~s;  \\.II(*II 11 roo111 is nllo\vc(I t o  lag l ~ e l ~ i l ~ t l ;  1111d lnost (:OIII- 
rnor~ly \vllell clefectivt! prick wnlis llnve 1)ee11 l)uilt I I I I ~ ~  tltc! go\) 
nrcn llns not 11rc11 s~lllic:icantly fill(?<l \\'it11 wi~slt.. '1'11~ I I I I I O I I I I ~  

of wnsto i ~ ~ ~ ~ ~ t s s n r y  to 11t: t l ~ r o \ v l ~  f)nek i t ~ t o  tile go l~  to ~ I I X I I ~ ( !  

tinfcty fro111 sqllf2rze ilvi~c~ntls I I ~ I O I I  t l ~ v  (:ol~(litiotlu i f 1  tllc ~ ~ ( I I I I S ,  

tiuel~ ns  tho tI~ickt~(.sti I I I I I ~  ( : I I I I ~ I I ( . ~ I ~ ~  o f  tllv (IOIII, 1111: I I I I ~ I I ~ ~ !  of 
I o f  I I 1 1 t I o 1  I I I ~ I I ~ I I .  'I 'IIc \ V I I H ~ I ~  W I I O I I I ( I  fill tlto 
gob soflicier~tly to ~ I I  tilt! roof to I l o  g r ~ ~ ( l u n l l y  
\vitl~out l ) r e n k i ~ ~ g  (>IT sllort 111 t11e ~ I L C C  o f  the  ~ I I C ~  \vnlIs, but 
sl~oultl ]lot fill the go11 so  c!olltplctc*ly that  it corr i rs  too much 
of tile roof nml tloes not t l~ro\v  c>lto~igl~.\veight 011 the face of 
the  coal. Tllc better the  gal) is pricked, the  better  tl~ct con1 
works. T h e  witlth of tlrc 11nek \vn11, cnlletl "builtling," Iicces- 
saw to prevent the  walls from squeezing out nntl filling the  

rond\ray \vl1c811 tilt: roof \veigllt c o ~ n c s  O I I  tile111 ~ L o l ) r ~ ~ ~ d s  I I ~ O I I  

locnl coll t l i t io~~s.  7 '11~ 'I 'l~inl \'cirt 1)istrict ;\grc<b~nr.~ll I I V -  
tlvcen the  Illillois Coil1 Opc'rntors' Associ1ltioli ;illtl tll(! l i l~it(vl  
Jlille 1Vorkct.s of A r ~ ~ c r i c n  ill Article 1 pro\.i(lcs: '"I'l~e 
111i11cr s l~nl l  1111ilil 4 y11r(1s of \v~tll 111 CIICII si(l(: of his ~ I I I I ~ I ,  IIII(I 
if 11(! 11ns illore ~.oclt tlliul is rc!q~~ircvl tlltrrc~fo~. I I C  shnll 11ot 
lone1 n11y of it u ~ ~ t i l  II(. llns tilled his plac!c! tI~(:r(.\vitll. I I I  cltse 
the  rllin(.r llns not rock c!~~ougli to 1)iiil~l his 4 yiirds llc ~111111, 
art t111. r v r l ~ ~ c ~ s t  o f  111(* U O I I I ~ ) I I I I ~ ,  Iwgin his \v1111 4 ytlrds f ro l l~  

! 
1 .  2 .  Cllittc i!t pnnrl lon~\val l  minc in dipping sr:xvn (pl,s,to I,? 11. I .  Stititl8. 

0. S. Hurcsu of hlittrs) 

tl~tr ron~lxitlo; ~ r o v i l l ,  tllctt tllo  lo s111ill I I I I ~  111.1111il1it 
tilt! I I I ~ I I P ~ ,  t i t .  11is O ~ ~ ~ I I I I ,  ~ ~ O I I I  I I ~ ~ ~ I I I I ~ I I ~  11is \ V I I I I  111 I L I I ~  xr(5111.- 
I - r  ~ I ~ S L I I I I ( ! C  I I I I O I I  t .11~ rvq~~<:s t  of t11c ( : I I I I I ~ I I I I I ~ . "  \ \ 'II~!II S I I I I I ~ ,  

1 ~ 1 r t  of 111~: fl~cc! 11ns II ( ! (~ I I  nllo\vc~tl to 111g I r t . l ~ i l ~ ~ l  itnil thc \~orl;-  
ing fncc ltns sclurczc:(l. the urc:n is 11ot ~lsuillly ~ l r a r l c d  up,  I)ut 
the fncc i s  tii\wrtcd to puss 11r01111~1 tll(> SIIII(YY.~YI 11r1~1, SOIII(!- 
tinic~s lenving a RII I I I I I  I~lock of (.orll i l l  tllc golr. 

T h e  c f f c ~ t  of tllc subsi t lc~~co of tllc. ~.oof I I I W I I  t l ~ c  ovcr- 
lying s t rn tn  11x111 11po11 the  s ~ ~ r f ~ ~ c - c  i~f t ( , r  t11v 1.o111 1111s IICCII 



\~~lllti ,\,r T I I F ;  l<'.\<X 

1i1111111 I'('1ltt't.s l l t  tll(b l l l g \ Y l l  fit(.(. i t  11s111111y 4 ft*lat 
I .  l l ~ t l f - \ \ a y  I ~ c ~ t \ v r . t ~ ~ ~  t11e c.t~t~t~.r o f  tilt. roi~{l II(~II~I o f  I.ZI~.!I 

rolrl l l i ~ t l t l  t l l ~ .  (.VII~I.I. 01 11111 t o i l 1 1  I ~ ( ' i t < l  I I ~  t11(, i ~ ~ l , j ~ ~ ( . ( ~ t ~ t  ~IIOI~IX 

n 11r011 r i ~ l l e d  t l tc "111itrv11 11r011" is  s(it. 'Sltv 42 11vt o f  con1 
fnce i ~ t c i ~ t ~ l e ~ l  b r t \ sce l~  t\v11 IIIII~I'II 11r011b is  c n l l ~ ~ c l  11 "~~ loce . "  
U n t i l  recent yenrs t\vo rltirtc~rs w t ) rke~ l  a t  r\ .ery plnce ill all 
longwnl l  rninc.8, bnt i t t  present or1 nccoir~tt o f  t l l r  scarcity o f  

11111,1r 1~t.11111t111y i , ~ ~ ( ~ - l ~ i t l l '  o f  t l ~ v  111i11.1as ill 11111fi\v:llI III~III~S I:~II- 

ta i l ]  o r ~ l y  OIII! III~II~I.. I.IIIIII 111~ IIIIV 11 l i111sr  or t\vo ~ l ~ i t i v r s ,  its 
ti lt? citst. IIIII~ I)(*. 11ssig11,~I t r ~  11 11111(.i., i s  tlt18 c l t i l r f i~  o f  11ro111!r 
l11til11i11:: o f  1111cl; \v111Is 111o11fi 1 1 1 ~  ro110\v11y (IS t l ~ i ?  ~OOIII, IIIIII 
o f  pr0111-r f iu l~ l~i t~g o f  1 1 1 ~ ~  RIIIIIY~ I~<. t \vvc~~t thv  ~n i t r c l t i~s .  

IVII(~II t11e 11~11 i s  IIIIII<!I.I~I~II l ~ y  I i r w l ~ ~ y ,  l ~ i ~ ~ i t t r t i ~ ~ g  lit ill<: 
ectrtcr c~f t l tv ri1;1~1\v11y I.II(.~I III~IIP~ l ~ i c l i s  0111 1111, ('111y IIIIIIC!~ 
tilt! con1 t111<1 111itk(+ 1111 t t ~ t ~ l i ~ r ~ ~ ~ t t  S to I:! ~II(.IIL.S 11ifil1. ' l ' l ~ i s  
I I I ~ I ~ ~ ? L . ~ I I ~  SOIIII~~~IIII~S t.st1~1111s 2 t o  :!!.b I'v(:t IIIII~~~I. t11(! ~ o i t l .  ' l ' r ~  
pr(!\~1.111 i t  SIXIIII fnllirlfi OII t 1 1 ~  111it11.r ~ v l ~ i l c  II(. i .~  t ~ ~ t ( l ~ ! r ~ t t i n i n g ,  
s ~ l r l l g s  1trt. ~ l l i l c l ~ ~ l  i lg l i i l ls t  t l l ~ ~  l!~llll, s ~ l i l l Y ~ < l  ii i o  s l'(Y!t ltl~lll:: 

tIt(2 fllc,*. '1'0 sup l tor t  t l lc  ~.oof ,  pl.ol~s, 11s ~IIO\VII in lig. 27, rtrr 
s1.t 2 10 5 f<,(xt fro111 tit<> f i l ~ ! ~  ~III~ t ~ r ?  SII:I(YYI (i t o  S f~vbt 1111;trt. 

i t  I I I c ~ t '  ~ t n ( l v r ~ ~ ~ i n i l ~ g .  21 I I I  ~ 1 1 1 1  

IIII,II.~~II~ 1111<1111 20 f(t('i of f1t1.1. 11 ( lay \V~II*II \\<II,I;~IIK ill sol't 
~ I i i y  S 1,) 12 i11rI1t.s tIti1.1;. 

\V~I(~II 11 i . i t~.  i s  l o  IIV lo i~, l ( *~ l ,  111111 11oriio11 o f  tl113 (YI~II i s  
t ; t l ivt~ \ v l ~ i ~ . l i  1111.x II(!PI~ sti11111i1t:: I o~ tgvs t  o r ]  S I I I . :~~~ .  'PIII~~SI~ :IS<, 
1i11o1~I;ivl :~\v;ty ~'IXIIII tl118 I.OIII ~ v i t l ~  11 sl1!11::1* IIIIII i f  tl115 go11 1111s 
IICY:II 111.011(>rly I i l l t v l  s o  t1111t ~IIP roof  \~ci::l~t, i> r i ~ l i ~ l g  OII t111- 
I I I I r l s  I ~ I I I  I root' IIII~I is  r(a11~1y ~III. 
I i~:t<l i~~g. IS tilt* co:11 sticlis to  tI1t2 ~IIII~' IIIIII (lo(ts riot III.I:III; 
\v111~11 t l ~ < *  I I 1 1 1 o I i l  I .  i t  i s  111.i1vl 11o\v11 \vit11 
\v~*~l::(~s 1 1 r i v ~ ~ 1 1  11y II sI(~11gi~ IIV~\~I~I*II t l ~ ( t  ~IIII~' ;i l l11 t l t ~  I.IIIII. 

r 7 I IIP ~ ~ I V ~ I L ~ I I I . ~  ill t11(, 1lisfri1.1 I I I  t111t i 1 1 1 1 1 1 3 r  I.I~IISLIII~I- 

I l l y  ~IIIII~ 1 1 1 1 1 i t i t .  I I I I I~I I I I  I I I ~ I I ~ I I  II~I~~I.OX~III~I~I!I~ SO 
1 I I I i t ~ t  I I  i s  r 1 l 1 1 1  : I I I I  ) I ~ y s i -  ? I  
I c l ~ ~ ~ ~ ~ l r i s l i ~ s  I I I ;111(1 1 1 0 0 1 ~  ~ l i ~ ~ t l i f i i . i ~ t t ~ t i s  o f  . . 
111111111:: ~I~.I,IY~I~III.(. nri. t'o1111i1. 'l'I~(~stfi ~ ~ ~ i , ~ I i l i ~ ~ : ~ i i o ~ t s  1111ty 1113 

I i s i t l v ~ ~ ~ t ~ ~ ~ ~ t s  111 1 1 1 ~  o111fir11to1. 11y ~ I I I ~ I I  I I~IIICIIIII~ 

(11' ~ l l t ~ * l i  nrtgl 11t11y ~ * ~ ~ < l i t t ~ g ~ - r  t11i~ lit'(* it11(1 l i l1111 (>I' t11ts III~II(:~ l ~ y  
i r ~ ~ ; r t ~ i t s i r ~ ~  IIIP III~III~IC!~ IIS f111ls (11' r on l  I~II{I ~IIC,~. 

I f  1 1 1 ~  li~.t.vlity 11s111tlIy 1111<1vt.lyillg 111,. (*11111 is I I~ IX I~ I I~  1111<1 

t111: II<II,~ IIIIII('~~III i s  s i~~~cl?i to l l (* .  or i f  tll(* l i r ( v * l ~ ~ y  i s  IIIII(:~I II\Y~I. 

IS ilte111.s i t ]  t l ~ i i ~ l i ~ ~ v s s ,  t t ~ ~ ~ l t ~ r ~ ~ ~ i t ~ i t t f i  i s  <IOIII, ~ I I  ~IIV vo111 itself. 
r ,  1111: IIIII~IIIII~ 01 ~ 1 1 1 ~ 1 ;  11111~1~! 11y IIIII~~~~III~II~I~;' 1 1 1 t *  voi11 i s  l i ~ rg ( t .  
I t i  i s  1 r 1 1 t r  1 1 1 l ~ i r n 1 1  i t  tl1111 il ~ I I < , ~ ( ~ I I S ( ~ ~  t11v 
I I I I  I I l i rvs l~r*ci~u?;t. I I I is  ~ I I I I I  itt to 
t i le go11 \ v i t l ~  1 1 1 ~  \V I IS~~ .  



'1'0 s a v e  ti111c 1t11t1 11111or t11c  i l~ i i : ( ! r  11ftt211 ~l(*glccts to  SIIII- 

~ ~ w t  the c o a l  O I I  s11r11gs u l ~ t i l  t l ~ r  I I S I I I I ~  I f t r t  of ur~dtbr- 
1 n i l l i 1 1 g  is c - o ~ l r p i t ~ t c ~ l .  I ~ u t  111, ~ n r t k c s  n C I I ~  4 t o  S i r lcl lc?;  ~ l r c . ~ ~  
I I I I ~ ~  1 1 r i o s  (IO\VII t l l r  i ~ ~ l d e r i ~ ~ i ~ l r ~ l  ~ 0 1 1 1  \ \ i t11 II p i ( . k ,  or \ v ( ~ d x ( b s  i t  
c l o \ v ~ ~ .  'l'iiis 1 1 1 v t 1 1 o ~ l  IIOPS I I O ~  t1Il11\v t l ~ e  s l o t v  1 1 r t ~ r i k i 1 1 g  o f  t 1 1 ( ~  
e l i n 1  11y r o o f  \ v t . i ~ h t :  c . ~ ~ t ~ s ( ~ ~ ~ t ~ t * ~ r t l y  111111.0 i l ( * i . i l l t . l ~ t s  O C I . I I ~ ,  1~1111 
l l lort l  s l n c k  1111t1 s 1 1 l 1 1 r  I ' ILLII  S I  tl1i111 U. I I~ . I I  f u l l  1111tlt 'r- 
I I I ~ I I ~ I I ~  is i ~ ~ s i s t v < l  I I ~ I O I I .  I * : I I ~ I ) ~ ( : ~ % I I I ( * I ~ ~  o f  s l ) r ; i x ; i t ~ g  \vo1111l IJ(? 
11 ~ I i s t i t ~ c t  I I I ~ ~ I I I I ~ I I ~ !  t o  1111. I I I ~ I I ( * ~  L I I I I I  to t 1 1 ~  ~ I [ I ( ~ ~ I I ~ I I ~ ,  'l'l118 
t l i s l 1 r o l ~ 1 r t i o 1 1 1 1 t ( b  I I I I I I I ~ I ~ ~ ~  o f  I I I . < . ~ ( ~ I * I I ~ S  i l l  t l l v  ~ l i s t r i ( ! t  i l l  r ~ l t i o  
t o  i t s  tollllzljic \vo111(1 11(! ~ l t . r . r t . ~ t s c v l ,  lt1111 10 to  1.5 1x.r  e ~ l l ~ t  I I I I I ~ ( ~  

I I I I I I I I  ('o111 \\-0111~1 11(* 1111t(lt- i f  I I I I I ~ I I I ~ I I ~ I I  r V I I -  

forc.1.11. 

! . . . .  . . . . . . . .  So . . . . . . . . . . . . . . . . . . .  i . .  :s,>t,c ............... lil,lll. ..: MI i . .  
L'n~lcr  rtigErr ljr;,<lr.. . .  I;l: . . .  llll;trk poudrr ....... ('I;gy.. . i Ki ! I ; $  .?!,i 

' . . .  . .  Ilmlrr 1J:~ck rlult- (only. PI: :40 per cent <lyn:~rnite . .<It , .  79 ; I > <  .I 
.. . c . . . . . . . . . . . . . . . . . .  Fl-P lLl.ack poutlrr . . . . . . . .  I ' ~ , ; I I . .  05 I 5 

s . . . . . . . . . . . . . . . . .  I . . , I 1 ,  I i t  I .  , i l l  I + <  .I 
So . . . . . . . . . . . . . . . .  .:. . . . . . .  I . .  ,lo ............... ' . . , I < > .  . .  W1 . . . : . . .  
Srr ................... FI; ... IICI ccnl ~I)~i;atnite . . < I t , .  . .  7 . i  I > ,  .I 
1 : l ~ l r r  Iflack rlmlc uttl).  FI: ... I l l ~ ~ ~ L  poa<lrr . .  . . . . . . . .  c l o .  . .  7.i . 2 4 

... . Yc. . . . . . . . . . . . . . . . . . . .  PI: 35 ,,cr C C ~ I I  cl\.uamitc . .<I<, .  l l i t l c  r u n  L i i  i ~~ ~~ -,- 
So . . . . . . . . . . . . . . . . . . . . . . . . .  .MI l'cr cerlt dynamile I l ~ ~ r l t . .  . .  8.i ; . . . . . . . . . .  
So ......................... 35 per ccnl <lyn;rrnilc:. .<lo..  . %.! i . . . . . . . . . .  

I f  ~ t i g ~ t . r I ~ t . r ~ t l u ~ ~ ~ ~ l k *  I I I I  11 : t r t  o f  1116: r ~ ~ o f  111111 i f  tI11! f l o o r  
co~l tnins  r o l l s ,  ~ . r l ~ l o s i v t * s  lira! 11stvI  t o  11r i11g  <I I I \VII  t l ~ c  ~ : o t t l ,  
111 t l r i s  c l i s t r i r t  11l11ck 11o\v t ic*r  i s  I I S I * I ~  t l l ~ l l w t ~ s s ~ ~ r i l y  i t1  s ( * v ( : r ~ l l  
!nines. T I , < .  (sITt.ct o f  i t s  11sr. i s  i l l l ~ s t r r l t t ~ ~ l  i l l  o n e  I I I ~ I I I :  \ ~ I I C L . C  
owing to i ~ i f i g a r l ~ v n ~ l s  it1 t l l v  11lttc.k s l l t t l c  r o ( ~ f  t l l c  r ~ ~ r t l  i s  s l l o t  
down ill n SIIIIIII s ( . c t i o r l  ~f tilt. I I I ~ I I L ' .  'l'el~ per ( : I ~ I I ~  I I I O ~ C  

s l i l c k  r c . s ~ ~ l l s  i l l  t i l t !  s c a t i o l l  \vl11!r1! s l ~ c ~ o t i n g  i s  i ~ ~ ! c c s s l ~ r y  1111111 
i l l  t l l c  ot111:r s e c t i o l r s  o f  tltca I I I ~ I I ( S .  ' 1 ' 1 1 ~  ~ I I O S  i s  iri,illr(!(I I I ~  t l ~ < b  
I ) l i i s t s  a n t 1  i s  111ncl(t t l i f S i c l l l t  t o  su1)111,1.t at the \ \ , o r k i ~ l g  1111lcos.  
r 1 I 1 1 1 1 l ~ ~  I 1  g i v i a s  (111t1t (111 l1111sti11g i l l  I I I I I ~ \ V I ~ \ ~  I I I ~ I I ~ S .  

So 1011g\v:tIl 111111t!rct1tti11g I I I I I C ~ I ~ I I I ~ S  ; ire 1 1 . w 1  i t1 i l l i s  ( { i s -  
t Yi<!t. 

I I I I I ~ I I I U ~ ~ I  11s t11(? c o i ~ l  s t . ; i ln  1:(1111iii11s III :III!  l ~ y ~ , i t ( !  I ~ I I I ( ; ~ ( ! -  

t i o t t s  \ v I ~ i i : l ~  i f  t 1 1 r o \ v 1 1  ~ I I ~ I I  t111: g o 1 1  \ v i t l ~  t11<$ \ V Z I : . ~ I ~  111, i111iIt ~ I I ~ I I  

t11(: I I  it, it.  i s  1 : I i v l  I I  - f i r s ,  I 111- 
11.111llt i s  I I I E I I ~ ( ~  111 s(.[1tlr11t(! t h i s  " S I I I ~ I I I I I ~ "  f r o 1 1 1  tilt: S I I I I I O  I I I I ~ I  
day.  'IYIc 'J ' l t i rcl  V e i l 1  1 ) i s t r i c t  A ~ I ~ ~ I : I I I I > I I ~  I I ~ ~ ~ \ V ~ ! V I I  t 1 1 e  l l l i -  
1111is (!o:~l Op(!r~lto~.s A s s o c i ~ i t i o ~ ~  I I I I I I  1 1 1 ~  l J ~ ~ i t ( ! c l  h1i11tt \ V o r l ; -  
s I I I ~ :  11rov i1 lc . s  i l l  A r t i c . 1 1 .  \ ' I 1  t1111t ( 0 1 0  s1111)1111r 
s11:iIl I I C  I I I I ~  i ~ i  1111il1li11g or I I I I I ~ ( . I I  \ v i t . I ~ o t ~ t  t l l c  co~111111tty's 
l w ~ ~ r ~ t i s s i o ~ ~ .  \ \ ' I IP I I  tile r o c l ;  i s  l o i ~ ( l ~ - l  ( I I I ~  t l l c  .~111p1111r sl1r111 11(' 
I I I I I I I ~ ~ I  w i t 1 1  i t .  ~ \ ' I I ~ I I  1111 rovI< i s  111:1cl t~l  i t111 t l w  S ~ I I ~ I I I I I .  s111ill 
11c. lc!l't i t l o ~ ~ g  t110 I . ~ I I I I ~ s ~ I ~ ( ' ,  I - S C ( L ] I ~  t l i i ~ l  \ v I ~ o ~ . c .  t l l c  ( ' O I I I ~ I ~ ~ I I ~  so 
v l o c : t s ,  t l l c  I I I ~ I I C : ~  sl11111 lo11(1 i t  11ro11<.1.1y 11110 t.(~:(!iv<: t l ~ c : r ( t l ' o r  
1'1 <.elits per C I I ~ ,  i f '  t11(. n\vl?rllglb C I I I I ~  c n p ~ ~ l . i t y  i . ~  I(!ss ~ I I ; I I I  1;500 
~ l l l l l ~ 1 1 1 ~ ,  l l l l ( I  22 :" < ! C l l t ~  l l l s r  <,11r \ V I l < ~ l . ~ t  I l l l ~ ~ ( ! r  <.11rs I l V l !  l l~l! l I ."  
111 spite of t h i s  ilgrrctncv~t c o ~ t s i c l e r : i l ~ l ~ ~  s111111111r i s  ~ I I I ~ I I \ \ . I I  i l l  
tl1c. g o l 1 .  



l i t  I I is I ~ I I  ' I ' I I ~ .  hl~ov(al I t i ~ v i ~ t ~ :  L , ~ I I I I ~ I ~ < ' ! , V I  111,. 
f i rs !  ( , i t x . I , ,  I I ( . ~ ~ I I S  :i S( ! IYI I I I I  ,i11sl i ~ ~ s i ( l ( a  l l t ( t  Ii1.51 I I I I I I  ~ ~ C I I I ~ ~ I I I I < , S  

1 1 1  I I I I ) ~ ( !  i t ]  (.ir(.lcs \\.it11 ('o11stii11!1y ( 1 1 ~ c . r t ~ l s i 1 1 ~ :  ~ l i t t t ~ ~ ( ~ l t : r s .  
I l l  !ll<b ~ ~ ~ l ~ l l l l ~ l  llt<~lI11111, tilt! s l l ~ l v ~ ~ l  i l l ~ l l ~ t t l l  (11' l r l l \ ~ < ~ ~ i l l ~  i l l  

;I c.irc.l(. g1rt.s I'or\vril.~l ri1111 I)il('li 111.ross t11(. 11r1r1~.1.1!. i l l  11t11.ti111'1 

s t r r i ig l t t  litic?s, t i  l ~ r ~ ~ ~ l n g e - \ v t ~ y  f c ~ r  ~ l i s l ~ o s i ~ ~ g  of' t111, 1111111:riiil 
i t l i r~ (~( l  bei l lg  t ~ ~ ~ ~ i r ~ t i ~ i n e ~ l  111 o~ic*  sitlc of' t l l ( ~  ~ t r ~ ~ l ~ c . r t y .  



\\'ltcre tit(! s11111c ov~:rlying tltc C O I I I  i -  1 0  11,.  t~scvl ~ C I I .  l l t ~ ~  
~n~r t t~~f i t< : t t t r c  of brick o r  fo r  otltcr 1>11r11os<.s i l l111  is ov~.rIl~ii l  Ity 
soil, the soil is first rcnio\.cd 1)y I ty t l r~ r~~l i~ . ing .  As fatst. 11s ! I t 1 8  

poi11 is  mincxd, tltc top soil fo r  50 f ' t ~ t l  I ' I . I * ~ I I  l l t v  1%11x(* o f  t I t ( 4  

1);itik of tile C I I ~  is ~ v n s l ~ e ~ l  off inlo t l ~ -  1 1 i I  l ~ * l ' l  l ~ y  l l t ~ ~  t.,.tlt~~vi~l 
o f  tlrc cbonl. 1:or \\-iisl~iltg off l11(! 1011 s~!il Ity~It.;tt~li~. t l ~ ~ ~ l t i l ~ ~ r s  
I I  I ~ t i ~ t i t i l t e t l  n I S  I I i t  I .  S .  '1'ltia 
~ I I I ~ O I I I I ~  of to]) soil \vns11(~11 pt:r ~* igI t t - l t i~~ t r  sltifl vait,i<,s \ \ s i t 1 1  

111(! mntcrinl rotroved; in t ight grori1111 1 O I I  ( * t t l ~ i ( :  yitl.cl.i I I I I I ~  I)<! 
1111? totnl f o r  cigltt lionru; il l  !oos(! grot11111, 2,000 1.t111iv yirr~ls 
11111y I>(: \ \ ~ I I S I I C I ~  off. Fig .  29 s l~o\vs  111,. s l t ~ ~ v ~ ~ l  iligzinx 1 1 1 ~  
s l t i ~ l u  ~ ~ v c r l ) u r ~ l ( ? n  and cts]>osirtg 1111. I I 1 1 1 1 3  11111 soil 
ltirs 1)ecn \\ , ; IsIIL'~ off. In I~l i~s t i t tg  slri]~111~1l ~,i~atl,  I I O I I * S  21& 
irtcltc~s in ~liitrnotc!r nrc ilrillctl 1 1 I :  I 11 ~ l i s l i ~ ~ t ~ , ~ ~  o r  
5 to !I f(.ct fronr 1111. firi~c. '1'l1(is(, I I o I I > >  I I ~ V  ~ l r i l l t ~ < l  \v i l l t  :I 

I I  I 1 i t  I I I r i  I t i  i t  1 t r t1 i s1111  11y 
11 p)rttll)lc c.otrtlwcssor. '1 '11~  : r v ~ r ~ r g ~ ~  V I I I I ~ ~ I ,  , ) I '  I I O \ V I I I > ~  is 
15; ~ ) o r n ~ t l s  I ) r r  Irolc, nrid illc trvcSrl~g~. S I I ~ I ~  1)('r . ~ , > - ] I ~ I I I I I I I  k1.x 
of 111)\vilcr is  250 tons. 

:\t one s t r ipping rr~inc in tltcs I i s r i t .  1111. S I I ~ : ~ ~ I I . S I I I I \ ~ I ~ I  
(jigs n p(?rnittncnt I~nrtliigc-tvny 111ong ott~.  si(I15 o f  1 1 1 1 3  I I I V ~ I  1 0  
I><! s t r i ~ ) ~ > ( ~ i l .  :\I IItc catt(1 of this I ~ I I I I ~ I I ~ I ~  I C I ~ !  11 ''l1111r~11tg11.1~1tl" 
t~ltou! 20 fot.1 \\.iclc is riindc 111ortg t11c 1)0111t,litry oI' ~ I I I ~  111.011~~r!y. 
, , 1 II(, crl)oscvl I is niirtcd l t i 1 1  !It(! s o  :IS s v  i l l  

fig. 30. \ V l t ~ ~ t  llte I I r o r o ~ ~ g l t . ~ ~ ~ ~ !  r ~ v i c l ~ c ~ ~  1111,  ]>1.111~at.ly lin<> 
tlic slrovc~l tlrrns nrorlrtd rtnd digs tlto ovc~1.1111ral1.11 I ' I . I$ I I I  i t r t ~ f l ~ , ~ ~ .  

s t r ip  n l ~ o l ~ t  50 feet \vi111! 111y>sitirtg 1110 : l~oil  in 1111, ! l i t ,  I I I I I I ~ ( >  

11y tllct rctn(1v111 of tllo (.on1 c l r p i ~ s ~ ~ ~ l  11y t h ~ .  1 1 1 o t . i r t 1 ~ l 1 - 1 ~ t 1 1 .  

1 :il s l ~ o \ \ ~ s  11 stcn~n-sltovctl v i  i.l<.vr~lt*s 1 1 1 1 -  slloil 

1)y II l ~ ~ ~ l I . - c ~ o t ~ v ~ ~ y o r  nn(1 clc]>osits i! 11111ttg 1111. si(11, <$I' 1 1 1 , .  s l t ~ ~ , v ~ ~ I .  
V I I I .  'l'his ltits 111~c.11 rvp111~1'11 11y rr  rt~v111vii1g S ~ ( - I I I I I  s l ~ o v t ~ l  \ \ . i f 1 1  
I1 Vlbl'y !OltK ~1~~11111. 

, *  I It(! ! I > I I I I  vosl o f  tnining ~*ottl l ~ y  st r i lc l~i t~x 111,- I I ~ G ~ I . I I I I ~ ~ I , ~ I I  
i s  I I 1111iy I I 0 I I 11:iy I'1.<!111 40 I , ,  ~ I I I  

~.c,ltts per tort lontlc~l on tlic clirs. 
S l r i p ) ~ i ~ t g  is 111so clone in 1Xslrivl \'I I I $ * : I ~  I ) I I ~ I I I O ~ I I  \ v l ~ , ~ r < ,  

tltc ovc!rI )~~r~Ie~i  is re~noved \ritI~ l t o r s c - - s ~ . ~ . : ~ ~ ~ ~ ~ r s .  119 l)isrri,.ts 
I tutil V I I  sfctr~ii-sltovcls n1.c ttscvl for s l t . i l ~ l ~ i t ~ g .  
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( ' o i l 1  111i11c.s i l l  I l l i ~ ~ o i s  ilrcn IIII!. tro1111l1~~I \ v i l l i  l i l r ;~.  ~ ~ i l i l l l t i -  

i s  I V I ~ I  ( ; ~ * n c ~ r n l l y  11112 s l ~ i ~ l l ~ r \ v r s t  I I I ~ I I ~ * . S  i11.1, t i l l *  \ v c . t t l ~ s t  
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~ I I I ~  ~ v i i t t b r  l!o\v i11t11 t111, I I I ~ I I ~ !  t l ~ r e ) i ~ g l i  I . : I V < ~ S  tilt* ~ I I I ~ I ' I I C : ~ ~ ,  
9 ,  1 1 1 0  I I I O S ~  I V I I ~ C ~  rc1:11rlI~111 i l l  1lli1111is is i t ]  11 I I I ~ I I I .  i l l  I ) i s t r i ( . t  I I 
\ v I~( ! r ( .  t ~ ~ ~ ] ~ r o s i r ~ ~ ~ i t ~ ~ I y  I,OOO,OOO ~ I I ~ ~ I I I I S  111~1. 24 1i~t111.s l lo \ \ .  i l l t o  

1111: I I I ~ I I I .  t11ro11gl1 CI~\'I .S. ' S l i i s  \ v i ~ l l : r  is 11i111111t.gl I I ~ I ~  t11ro11gl1 
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1 :'TIO g t t l l o ~ l s  ]"!I. u i i l ~ u t o  c : : ~ l ~ i ~ c : i t y ;  t \ v o  s t ~ l t i , ~ ~ ~ i i r y  1.11~c: t l . i l .  

I J I I I I I ~ I S  of 180 g i ~ l l o ~ l s  1)c.r 111i1lu1c. r i ~ l l r i ~ - i l >  ; I I I I ~ I  li\.t' ])11rtiiI111* 

1 . 1 t r ~ t r i 1 :  I I I I I I I ] ) ~  ~ l i s c l l ~ l r g i ~ l g  70 gnl11111s 11q.r I I I ~ I I I I ~ I . .  \\11111ar 
1 1 1 ~ \ v s  i l l t o  s o l n c 2  111i11os t h r o r l g 1 1  I : ~ I I I I I I I ~ ~ S  irl 1111: 11~1or 1111111.1. 1111: 

1 i 1 .  Often t l l c  only sonrccs of I V I I ~ I ! ~  i l l  Illir~t~is ri1i111.5 11l.1, 

t111, 1 1 1 1 i s t i l l g  i111d nir s l l i r f t s  111r1l S I I I I I ~ . ~ ~ I I I I * S  1111% 1'1i1.1*s 1.110111s. 

If  t111. \ v ~ ~ t c ! r  (~o1Ie1:ts ~ I I  S I I ~ I I I I I ] I ~  i n  1 ~ 1 1 t r i e s  ~ I I I I I  i t  is 1 1 1 ! ~ 1 > s s a 1 r y  

1 0  i l l s t i ~ l l  111cr11ps i111)y t11c.y 11r1, us11111ly I I ] ) I . I . ~ I ~ ~ . I ~  11y ~ f i l ~ * ~ . t r i ~ . i t y .  
I I I I I  I I .  'Sllc! ~ i l t l i r ~  ~ I I I I I I P S  111 111,. s11111't 11o t t1 i111  111.1, 

1rs11111ly o i ) ~ . r r t t l . ~ I  11y s t t . a l l t  11111 s n l ~ l l * t i ~ ~ ~ ~ . >  I I ~  t.lcv.1ri1.il!., i ~ i r ,  

o r  g i1soI i111~.  

'1'111. s l 1 1 1 r l ~ l ~  o f  t l l l b  Ivl l t l ! r  l l t  1111% s l l l l f ' t  ~ I I I I I ] ~  1.2111 115111111y 111' 

101<1 1iy its c ~ l ~ i r r t ~ c t c ~ r .  \Vl~l!rc! 1 1 1 1 8  I ~ I I ~ I ~ I ,  i s  111.ic1 i t  1111s II~!C! I I  
111.rivc.11 r i 1 1 i 1 1 y  ~ I . I I I I I  S C ( ~ ~ ) I I ~ I ~  111111 i ~ i i t  is 1~111s(,11 

11y 1111. S I I I I I ~ ~ O I I  of iro11 s111])1111tl~; \ v 1 1 1 ~ r l ~  i t  is 11t811tr i i I  I , ~ I I ! I I I ~ -  

1.:11ly i t  is S I I ~ ~ I I ~ Y ,  \ \ - ~ ~ t l ~ r  \ V I I ~ I , I I  11trs S ~ ~ I * ] I I V I  t11rc111g11 t111: s11i1ft 

1lircac.11y i l l t o  tilts S ~ I I I ] ) .  :\t OI I I .  I I I ~ I I I ,  i t  is : i ~ ( l i ( . i ~ ~ ~ ~ t l ! .  I I I I I . I *  111 

giv12 11) 1111. I I I I I ~ I ' S  \\.11il.l1 III . I ,  s t i r l ) l ~ ~ i l  I I I I ~ ~ I . I . ; ~ I I I I I I ~ ~ .  



BLASTING 
At tile present tirttt! nlmost o~te-hnlf of tlte (:on1 otttpltt of 

llli~tois is protl~tccd l)y the dnngerot~s iuttl \vnsteful rltittlt- 
00 of shoo t i~~g  off tile solitl. Tltc cltnrgcs of powtler in tlic 
tlrill-ltoleu nre fnr i t t  excess of tlte nttlouttt nllowt~l~lc for t r t i r t -  
ittg coal safely nrtcl tlte ton~tnge of slnek eonl proilttcr(l I)? oves- 
ettnrgc(l sltots is needlessly higlt. 

111 1)ixtrict 1 (I.ortg\i*nll) ~)o\v\.clcr in 11n(:(l fit tit(: fn(:(! o11Iy 
occnniortnlly, Itc~rtcc. only tttirtes otlt~*r tltnn lo11g\\~n11 itrv c:orl- 
sitleretl urttler titis cnption. 

SII clifft:rc~~ce is nppnrcsr~t i r t  I)lnstit~g prneticc IIC~\Y(!CII 
rttines opcrntetl on the un~notlifietl roorn-nntl-pillar systc:ru ant1 
those operntcd on the pnrtcl system. 

111 loctnl ~ttirtcs itlusting ~trctltotls are usually bnd nntl 
sltootirtg off the solitl prevnils \vltcrevcr I~lnsting is clonc?. 
lloles 12 fect tlctrp it1 11 5 foot SI~I I I I I  nse riot ~trtcorr~rt~or~. 111 21 

few sltnllo\' ntines cs~~ecially i r t  1)istrictt 111 no sltootirtg is 
tione, nncl tlte eon1 is I)ro~tgItt 11o\vi1 hy \vctlgct nrltl sltvlgc.. 
l'erticnl clrts nbout IS in(-hcs \viile nnil t' fcct tlccp art. 
made in tlte con1 a t  15 foot intervals nnil nn undercut nlrout 3 
inches high tuld 2 fect deep is rrlnde nlortg the face. Stccl 
\veclges nre tlriven hetween roof nnd con1 a t  3-foot intc:rvnls 
nnd tlte coal brenks n\sSny il l  lnrge Itlocks. TIte longwnll sys- 
tem cnn not t)e usetl nt these mirtcs bocnosc wltere the eonl is 
removed under n~ty  e o ~ ~ s i ( I t ~ r ~ t l ~ l ~ t  z t r ~ t ~  of roof, C ~ V C ~ S  cstettcl to 
tlte surfnce nntl snrrtl nntl \vater pour into tltc rni~te. For this 
rensort no nttentpt to tlrnw pillnrs is rttn~lc lit these ~nirtt~s. 

Shooting off tlte solid in shipping rnirtcn is done i r t  vv~:ry 
district nltlro~rglr less in 1')istrict \'I tltnrt i r t  otlters. 'l.'ltc 
genere1 costom throughout the Sttitt! ill r t t i r t f : ~  \vIlerc shoot- 
ing off the solicl is prncticctl is to sltoot off tlto tvcrtk ril), tltirt 
is, off tlte rib presenting the grenter nren of frtw xttrfnc.~.. 
Three to seven sltots constitute n roltrrtl. At n rriirle i r t  Diu- 
trict TIT shontirtg in rooms is clone off tlte solid hut onc-hnlf 
of the fnce is kept about eight feet in ndvnnctc of tlte other 
half. The snlall amount of powclor requirecl per ton of eon1 to 
gain the rear hall of the face is offset by tho amount neces- 

(114) 



strry to 11ri11g <1o\v11 t l l c  t i g l ~ t  (:on1 111' t l l c  1 1 ~ 1 \ ~ 1 1 1 1 ~ ~ 1 ~ ~ 1  111111'. S 1 1 o u t -  
i ~ ~ g  11f l  t l r c ~  s ~ l i r l  sl10111tl I)(. I I I )~I I I I I I I I I (YI  i l l  1 ) i s t  rivts \' I I I I [ I  \ ' I  
\ v l r c r c  t 1 1 c  V ~ I I I I ) ~ I I I I ~ ~ ~ I I  o f  ( ~ s p l o s i v v  gnti I I I I ~  <I~rst r t$11(1 , , r s  ~ I I C  
~ ~ r n c t i c e  r s l w c - i n l l y  c l n l ~ g c t r o u s .  

;\t t l l c  I I I ~ I I ( * S  ( ! x n l n i ~ l ~ { I  22 1011s o f  ( . o n 1  \ \<sr( l  g n i l ~ ~ . < l  l)1l1. 
k v g  o f  ~ ) o \ v < l r r  11s ~ g n i l r s t  101 t011s  I iv f i  111 ' tvr  I I I ~ I I ~ I I ~  11111- 

c.11illc.s. 'YIIIII(! 12 g i v e s  ( I I I ~ I I  f o r  t 1 1 ~  11rn(:ti(!(! i l l  s o I i ( 1  s l ~ o u t i ~ r g  
I I I ~ I I ( ~ S .  'J'IIv I I C ~ ~ C C I I ~ I I ~ ( ~  o f  (:on1 I I I I ~ I V ~ ( * . I I L  l ) y  I I I I I ( : I I ~ I I ~ S  i s  i l l -  
c r ( . n s i ~ ~ g  to,, s l o \ v l y .  !1'1t111<: 1 3  g i v v s  ~ I I I I I ) I I ~ I I ~ ~ \ , C  <1:1tn I I I I  

I c l l t t i r r l :  I I I I , ~  l l l i ~ s t i l ~ g  ( : o ~ r ~ I i t i o ~ ~ s  i l l  I l 1 i 1 1 ~ 1 i s  si11c.e l ~ 1 0 0 ,  
r > I I r i s  t n l ) l t .  ~ l o v s  1101 s l l o \ s  1 1 1 ~  < lvr . rc l r sc t  i l l  I I I I I ~ I I I I I ~  111. 1111 \ \~1 tbr  
t l ~ n t  s l10111~l  IK, ~ . s l ) v c . t c c l  Sro111 t1111 i ~ l ( . t . ( ~ i ~ s ( v I  I ISV 01. ~ ( I I I I  
t i l l g  I I I I I C . ~ I ~ I I ( ~ S .  

1 S l ~ i y p i n ~  clrines only. 
Illi~~ois. 

. . . . . . .  . . 

So. 1u1,,iny , 'T",>. <,h <4>bI ,a<,  

tn,rcliizlcl kcc # , c  twa~v<lcr 

I C l e c t r i c  C ~ I I I ~ I I ,  n i r  ~)IIIICII(!I., n11d f ~ \ v  I ) I I C I I I I I P ~ I ! C ~ ~ ~ < :  1111~1v1.- 
c t ~ t t i l r g  1onc11i11c.s nrc u s c c l  ill t l r c  S t n t c . .  I ' I I I I C ~ I ( ! ~  I I I ~ ~ ~ ~ I I ~ I I ~ ~ s  
I I ~ V  u s r t n l l y  foulltl lit 111i11os o f  ~ r ~ o d c r r ~ t ~ ~  p l . o ~ l l l c t i o l ~  \ \ , I Iv Ix !  
I I I I I ~ ~ S S  nro 11sc.11 on t l l c  i n n i n  111ru l r rgc .  At I I I ~ I I < ~ S  < t l l ~ ~ i p l ) c ( l  
\v i t11  t ~ l w t r i v  l11r111ng<~ ( * l v c ; t r i ~ :  I I I ~ I I ~ I I ~  I I ~ I I ~ I I ~ I I ~ S  I ISV I I S I I : I I I ~  i l l -  

, t st1111~!11. 111,- c~l1ni11-11rr11st  ~ r l n c ! l ~ i ~ l r  i s  ~ Y I I I I I I I I I I I ~ * S ~  i l l  i l l i l l o i s ,  
1111t 1 1 1 ~  t! l lni l l  r l ~ o r t - \ r . ~ ~ l i  i s  r n l ) i ~ l l y  g l . o \ v i l ~ g  i l l  1'11vo1.. At t l l v  
I I I ~ I I I ' S  ( ~ s n l ~ ~ i l i ( ~ ~ l  ~ I I ( .  I I \ ~ P ~ I I ~ !  I I I I I I I I I ( ~ ~  of  t ( l 1 l s  01' ( .on1 I I I I < ~ ~ I ~ ( . I I ~ .  

I I r I I I I  is 1 : .  ' I ' l lc 1111111'11vr I I I I I ( . ~ I ~ I I < ~  11s111111y 
t ~ ~ ~ c l r r c . ~ l t s  i ' ro111 40 to 90 t o l l s  I I I I I .  ( l i l y  111111 1 1 1 ~  P I I I I ~ I I . I ) ~ ~ I I S L  
I I I I I ~ . ~ I ~ I I ~  f ro111  1 3 5  to  200. Tile I I V ( ~ ~ I I ~ V  ( : I I I I ~ I I  I I I I I ( ! ~ I ~ I I ~  ~ v i l l  
s ~ ~ l i i ) l y  c o n 1  f n r  15 l o n t l c r s .  'I.'nI)lc 14 giv( ! s  1 1 1 1 r s t i 1 1 ~  <l:11n S o r  
~ n i l l c t s  u n t l c r c n t t i n g  tile c o a l  by 111nc11incs .  



' ~ I I ( ,  I I S I I I I ~  i~~t:tliod of s1111plyi1ig ~ i i r  to 1i1111rl1thr ~ i ~ i ~ ~ : l ~ i ~ ~ t ! s  
is ns follo\rs: l+'ro111 tllv S I I ~ ~ I I ( - ~ S  !)-i11c11 I I I I I ~ I I S  st111 ~ I ( I \ V I ~  
the pi~lc:\vuy ill the sllr~ft to 21 rcvvivi?r 11lncecl :iOO fet!t'frolu 
t l ~ c  blittolt~ uf tltc slli~ft. Ir'ro111 tllc rrctctiver 11 ti-i11cl1 l i l~c  is 
rut1 to the fuctv of ~ I I I ?  ii~nirl er~trit!s a111l t i  I - I  l i ~ l v  is 
i ~ t l  I I ~  11 i I I ~ I ~ I ~ I : I I  I . I I I I I ~ ~ I I ~  I wt1.11 11i1ir o f  vri~ss- 
v111rit.s 1 1 1  1\11! ~ ~ I O I I I S .  

I4g. :l:! sllo\\-s 11 typivul 111etl101l of plarit~g s1111ts irftttr ti 

I I I I I I C I I V ~  I I I ~ I ( ~ ~ I ~ I I ~ ? .  
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- 
I 9  Ilrt. ~ I I W  ~ l i :  is ~ ~ t ~ < l t : r e r ~ t  11s ~ 1 1 1 i i 1 1  I I I I I C ~ I ~ I I C S  is SI I I I -  

~ ~ ~ s e t l  10 l ~ a  s r~ul~l~ct l  for II tlcptl~ ~ * ( ( I I I I ~  to ( I I I ~ ! - I I I I I ~  tll(: ( l c j ~ t l ~  
of tlte I I I I I~ ( !~ ( : I I~ .  S1111l~l)ilig 1in11ii11y is oltly I8 ~ I I D ~ I C S  (lc(f11, 
Iloivevcr, il~ccl tile 11t:igllt t ~ f  frlc*c H I I I I ~ ) ~ I ( : ( ~  v~tritfis fr11111 I8 to  
24 it~clles. 1x1 No. (i ncnnl t l ~ e  Pace is x1111l111ecl to tllc 11l11c btincl. 
r ig .  33 sllowa n ~ O I I I I I I ~ I I  111et11otl of plncit~g liolox after C I I I I ~ I I  
mnchinen wl~ere black po\vtler in  usc(1 nlrd fig. :'A, \\fltesc per- 
tllissible esplonivcs nrc uxctl. The position of tlrill 1rolt:s nilcl 
tlteir ~ I I I I I I ~ I C ~  vnry bct\vccn witlc limits. T l ~ o  usual priicticn 
bvitl~ cllnirl iilncl~incs is to use one-tltirtl pick )]its 111ntl two- 
thirds clrisel bits. I n  District IV senm So.  5 11ns alwnys been 

'%AM 

FIG. 34.  ~ ! C I I I < X I  of placing ltoler wfwrc prrntirril~lr rxp lus ivc r  ;trr urcd 

Ilolcs i ~ r e  nrrnngcd as sl10\\.11 in fig. 3.5. 211 i111ot111:r xi~irlc i l l  

t l ~ i s  district ,111 l~olcs a re  drilled \\.it21 uir-(Irills. Ur~lcss t11c: 
111i11er desires to point his o\vli holes nll 11<1lcs tire poil~ted by 
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I r i l l - I I I I I .  Tllc opc?rcitor 01' this ininc sttltc!s tllc~t on  lie- 
count of the tliffcrentinl i r l  \\-~igc scelo II(! lin(ls no aclvnrit~igo 
in the use of power drills. 

Ilytlrnulic 1nini11~ i n n c l ~ i ~ ~ e s  t i  l r c c ~ ~  I i l l  I or 
t\vo districts hrit tllc niticl~ilics (lid. 11ot l )ctrf<~r~n sttcc~~ssl'ully 
o11 clccount of  t l ~ c  s trcngtl~ of: t l ~ c  co~il I I I I ~ I  tilt. l~i(:l; of cl(!ttl. 

, , l l ~ c r c  tire usctl in blasting a)ill I I I I I I I I I I ~ ~ ~  i n  Illi~lois 111)o11t 
$ 2  niillio~i 1)o111ids of b111~k i)o\\.dcr ti1111 I I ~ I I I I I ~  O I I ( ~  111il1iot1 
poitn(ls of pcr~nissible csplosivc!~. 3'llc st:intlnr(l si./.cs ol' 
hl~lok po\vrlor trt!c:ortling lo 111c: iicvinc<l hfi~tinl: S t~ l t t~ t ( t s  01' 
Illinoi?c arc! tl~c! follo\\'infi: 

T l ~ c  I11rgcr tlie grnin, tllc! slo~vcr c o ~ ~ r l ~ t ~ s t i o n  l~ri~ccctls 
t in t1  the slo\v(:~, cloes the for(.c of' tllct os11losi1~11 (I(*v(?Iop. Tllc 
sizes in or(lin~iry use ill Illiriois rtingc f'rotn (K! to I?!('. I n  :I 

con~pnrntivcly soft ninterinl like con1 i t  is ol~vious tl111t ICY, 11 

"cpick" l)o\vtler will have 11 grcutcr slluttc>ring cffctct tllum~ 
the coarse-grnined CC wliicli rentls ~ n o r c  tltcui it sllntters. 
\iTitli o qnicli powder too muell slnck con1 is 111ti(Ie, I ~ u t  sine(! 
the gross-\\-cigl~t In\\. went illto cflect PI(' is tile fa\writc po\sr- 
dcr  \\,it11 the miners. The \vnstc of I I I I ~ I I )  coil1 res~llt ing fro111 
its inipropcr use in too lnrjic quantities IIIIS I)CCII  \,cry grctlt. 
Tl~is is espc!cil~lly t r t ~ e  in ur~(lcrc~lt  co~il \ \ . I I I ~ I . ~ !  t l ~ c  ~ i . ~ c :  of tltc 
powdcr i s  11s11t11ly too snitill cincl t11c \vctigl~t I I L '  t11c cltttrgc trio 
fivcnt. JYit11 cx1)losivo ~ I I S  i l l  q ~ ~ ~ ~ n t i t i e s  111rp. l'or Illit~ois 111111 

\\.it11 1111 (!splosi\~e d11st 111~ IIS(! 01' 11 I < I I I ~ - I I ~ L I I I ( :  (~spI~s iv( !  i l l  

I)inlric4x \' 111111 \ 'I x110111~1 111, nl11111tlo11tvI. Sa,i~~.ly I ~ \ . , - I . ~  I I I ~ I I ~ ~  

i l l  tl~(bso (lisfri(tlb: IIIIS l111(1 1111(! or  111orc' lir(a:; L I I I ~ I  (-xl~lotiiol~s 
(,1111se<l 1)s t11(! fl11111c of l1111(4< 110\\-(Ic!r i x ~ ~ i t i r ~ x  r(v<lers 01' g11s 
~ l c n r  t l ~ c  file(!. As  tcstotl i n  1111 I I I I ~ ~ c ~ ( ~ ~ I I : :  stt1c~1 ~111111011 till' 
llnnic of 1)ltick po1vc1c.r \\.ill c,stca11(1 111or(~ f l t t l i ~  t l~r(le t i r i l~s  11s 
f'nr into the open nir 11s tllc? ~ I I I I I I ( ?  of 1111 c ~ ~ ~ i ~ i \ ~ c l l ~ ~ ~ t  s l~o t  01' 
pcrnmissil)ln esplosi\,c, 11nd i n  COIII, o\ t r i~~fi  to ~ I I C  (111i(:k tictioll 
of tlie pernlissible, tile clrill 11olc \\.ill be c!~ila~.~ccl nritl i n  ntnny 



cases tilt! 11111111+   ill ilot tsl l l~+rji~,  fro111 tllv 11o11~. 111 or~lt!r t o  
ignite ~ I I I I I I I I I I I I ~ I I I ~ !  gils n11tI (111st i ~ t i x t ~ ~ r t ! ~  11 11igI~ t(!~~~[)(trntl~rt!  
I I  t l 1 r0111  I r t i ~  I t 1 1  I I is ~ ~ s s i r y .  rl.'lic! 
flnnle t t .n~pcrnturrs I I ~  all t.sl)losivrs tire I~ i f i l~c~r  ~ I I I I I I  is  ~lt>ccs- 
snry to ifinit(. tl~csta i ~ ~ l l ~ t r n ~ ~ ~ n i ~ l ~ !  r ~ ~ i s t l ~ r c s ,  n11(1 t11v t i i ~ r n t i o l ~  of 
11li11.k ~,o\\.tIr.r 1111111t' is 111111.11 I I J I I ~ - I .  tl11111 tilt. I I I ~ I I ~ ~ I I I I I I I  for  1111 

i i i  '1'111. 11111111. I I ~  i ~ t . r ~ ~ l i s s i i ~ l ~ *  ~.xlllt,sivt.s i l l  11r(111(*r 
I ~ r t t  ~ t a r - l ! .  1Ivt11111itt~l is i ~ f  s i l t . l ~  >11o1.t ( I~~r i i t io l l  tllilt it 1 .  1, 
t111t:s IIO! I ~ I I I ~ ~ .  tliex* 111ist11r1*a. ' 1 ' 1 1 ~  1111111itity I I ~  l ~ ( * r ~ ~ ~ i s s i l ~ l t ~  
11s1.,1 f , l t .  11 Zlllllt ~ 1 1 1 1 1 1 1 ~ 1  1111t + . ~ l ~ ( . t . l l  1 1 :  ~1111111<1s .  

111 Illil~ois 11111y ~ ~ i ! t . t ~ ~ l y ~ . t . r i ~ ~  ~ I I ~ \ V I I ~ * I . S  i l l , .  11hvl1. '1'11vy 
1!1)1itni11 frtata \ \ , i~t~ar t ~ r  1111 vse1.s~ o f  vttr111111 f18r t i l t .  ~ , t ? t l u c t i t ~ ~ ~  
of  1ln111e t e ~ l ~ l ~ l . r a ~ t t ~ r t *  ~ I I I I I  i ~ s i ~ n l l y  ( . o l ~ t t ~ i l ~  snits tililt ~ I C C ~ C ' I I S ~ !  
t i  s t 1 1 t 1 1  I s l i t t r i ~  I t  'l'I~(.y ~lt!to~llite ensily 
I I I  I I i t  ~ t i l  I i t ~ r t .  '1'1118 vs1)Iosivt: i s  
I I S I I I I  I I ~ I I I  I i t i l s  I I S i s  l o  I I:?!l 
incll~as i l l  ~1ir11nrt1.r. 111 OI I I .  111i11tl 11 test sl~o\\.tvl !lint 2.5 11oi11111s 
of 11 r 1 1 1 i s s i I 1 1  i 1 1  I I I I I 5 r)1oi111~1s 11f 

l ~ l n d i  p~~\v( l t . r  !)I t1111s. l ' t ~ r ~ ~ ~ i s s i l ~ l t ~  t . s i~l~~siv(ss  11rt~. t l ~ t ~ r e f ~ ~ r t ~ ,  
(.llr.i~lu.r ~ I I I .  t111. i t  I 5-1 11o111111s o f  I I I ~ I , ~ :  I I I I \ V I ~ , \ ~  ~ ~ s t  
I .  I 2' I I I ~  I I r ~ ~ i s i i l  1 l o s i v t . 4 5 .  It is  
gc'111'rz111y S I I I I I I I I S I ~ I ~  t1111t 11 i ~ t . r u ~ i s s i l ~ l ~ ~  t~sl1111sivc \vit l~ i ts  grent-  
c r  s l ~ n t t t ~ r i l ~ f i  ~1Yt.1.t give-s 11 1urp . r  ]xSr W I I ~  I I P  slii(.k conl. 'l'llis 
tltlpen~ls i l l  n grt.c~t I I I ~ ~ I ~ ~ I I ~ I !  11111111 t111! 111111111t.r i l l  \vl~i(:l~ it i s  
11sc.cl ~ I I I I I  t11v ~ll~y?;it.nl c.l~nrnc:trristii*s of tllv c0111. I:Tstt(l 11ro- 
pcrly 21 111~r111issil1It~ I I I I I ~ S  110t I I I I I ~ ~  I I I I I ~ P  sI111.k. 

, , 
1111. l i a r  of ~ r t ~ r ~ ~ t i s s i l ~ l c s  is f ~ ~ r t t ~ ~ ~ l ~ t e l y  i ~ ~ ( * r l , t ~ s i ~ ~ j i  ill 

l>istricls V I I I I I I  1.1. 'I'lle I I I I I I I I I I I ~  I I S ~ * ~  i t 1  l l l i ~ ~ o i s  (I11ri11g ~ I I P  
lnst fonr yb l t r s  is. 11s fiivtw i l l  t111' ('0111 I<(*l~or ts  of i l l i l~ois:  

XI,. ,"',""I. "1  ,*I. Ye., >/,s..lI>lr rj,.lll.is(.. I I.,. I 
l'il I .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ..IJ.V~~ 
1'112 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11X.075 
1913 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fdkl,4>) 
1'11.1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .9,%),5~M~ 

i\ ( ' ~ ~ - o l ~ e r a ~ l i v ~ :  I l l~ll t- t i l~ I I ~  . I .  It. ~ " I O I I I ~ I I K ,  IJ. S. I { I I ~ I . ~ I I  
of &lines on "Tilo [Is(? of I'rrrnissil~la i.:sl)l(~sivc+i in thc! ( ' I I Z I I  
Alilles of Illinois," \\.ill SIIOII I I ~  ~ ~ t i t ~ l i s l ~ e t l .  

111 !H) 1x.r I Y ' I I ~  of tile ~ .snn~inecl  l l l i r lrs  wl~iirli xiloot off tho 
solid rllots nre  fired with fuxe 1)11t in lniues uncterc~it t ir~g the  

iVit11 ~ I I S I !  n111l s q i ~ i h s  ill I>lnck p0\\~11vr l i1111 \ \ - i t11 S I I S ~ !  211i(l 

c.illis in pc!rmissi\~les n\)orit 1 per cScnt of t l ~ c  111)les i1lisii1.o. 
I.'irctrlliy 11111lws fioo(i t n l l t l ~ i ~ ~ f i  I I I I ~  it i s  t~11sit81. 1 0  itstS 

I I ,  tllrtt is 11ic*k 01. ~r~r~<. l l inc~ c - ~ ~ t t i l ~ f i s ,  I l i l l i ~ ~ ~ :  ( I I I I I I -  
I I I ~ I - S  ~ I I I I T I  t o  (lix (411y fro111 1111, 1111or. 1<11x (111sl is ~ I ' ~ I . I I  
11sc!11 for t ~ l ~ ~ ~ l ~ i l l f i  ~ ~ l t l ~ o t ~ f i l ~  its its(! is I ' ~ I ~ I I ~ I ~ I I ( ~ I I  11y t i t ( ?  
I I I .  'PIIV 11si1n1 ( . I I )~IOII I  f l ~ r o ~ ~ f i l ~ o ~ ~ t  1111. Sttito is 1 0  \IS<* 

3,!, . - f~ct l  of ~ ~ I I I ] > ~ I I ~  i l l  11oIl?s (~1111rfi(vI \vit11 lt1:1(*1< i~o\v~lctr or 
~ ~ ~ ~ r ~ ~ ~ i s s i l ~ l c s .  

'1'0 l)lnst \vitl~oilt shot-firers or i l l  rl~illc!s I I O ~  fl.c~ct 1'1.rtln g11s 
it1 Illinois req l~ i rcs  the  rt.s(riction of tllc \vlhigl~t of 11 c:l~nrge 



of 1jlnc.k 11n\vtlt:r tct t\vo i)o~~ntls.  111 inally ensc8s this restric- 
tion is 1101 ol)servccl. Ry relying on large quantities of 1)owder 
e r  r o  t l ~ r  tl~itlrrs a re  l)ectolni~lg less s k i l l f ~ ~ l  in placir~g 
their s l l ~ t s .  ;it ollc I I I~ I I ( !  wilere t\vo I I I ~ I I  were killetl by II 

t)iotvn-o~~t s l~ot  r l  drill 11olc WIIS lllcns~rrecl eleven feet it1 it:ng111 
I I r t :  i t 1 1  i t  i n t r  A t  inany ~iiines the t i u ~ t ~ l ~ e r  of 
tons of (.o111 gr~ilretl per keg of powder l:us decrensetl from 25 
to It; sillve tllc introtluctioi~ of sltot-firers. '1'11~ 111i11t~rs drill 
io~lgctr iloles I ~ I I ( I  1x11 in \leuvier cllurgcs wllen t\lc?y clo 11ot fire 
tl~ttir U X V I I  sllots I I I I ( ~  \ ~ I I C I I  ~ : ~ ~ ~ s t ! ( l ~ t e n t l y  I I I u ~  11re! 110t ~ s l ) o s t ~ ~ l  
to t l ~ c  t11111gt!r rttsirltit~g fro111 l ) lowr~-o~~t  sl~nts.  'L'llc csc:css 
of 1,0\v1It*r 1111,)ve 11111t I I ( ~ I . ~ $ S I I ~ ~  to bri11g 11u\vlt tilt: ( Y I I I I  s1111t. 
ters i t  l , r , ~ < l ~ ~ , . i ~ ~ g  1111 ~ I I I I I ( : ~ . ( . S S I I ~ ~  L I I I I O I I I I ~  of  s111(.k, t.rlivks t i l t *  

roof i i t  llle t11111gt*r 1,t' i~t*('i(lel~t S I I  r o f 1 1 l 1  I I I I ( ~  

( . I I I ISC~$ 1irc.s 11t tile fnc!e. 
('111.t~ltt~s11t~s2; ill tillil~g (*nrtriOg(~s is COIIIIIIOII.  Tll(:  1111111 

t.1111 s t  t t  wit11 their 111r11l)s I their caps ~ I I I I I I  \v11et1 
tllcir l11111i)s lire nt t l ~ c  reci~~iretl ( I ~ S ~ I I I I ( ! C  froni tlte ~urtriclm:. - 
OC.I .~ IS~OII I I~  ( . S I I ~ O S ~ ~ I I S  of 11o\v(it*r \vl~ilc the 111i11er is ol)t:t~il~g 
1 1 1 ~  I I I ( ! I I I ~  k t . ~  wit11 11 pick ~ ? I I I ~ I I I I S ~ X ~ !  !lie? t1~111ger of this g(:ner111 
I . I I S ~ I I I I I .  111 l)istri(4 \.I 11111t.11 o f  tllc ~~c~tvclcr is p11r<.l111se(l ill 
~ I I I ~ N : ~  k(bxs I I I I ~  ilk o t l ~ t ~ r  ( l i s t r i~ t s  tl~t! I I I ~ L ~ I I I  keg is p~.tbft!rroti. 

I I ~ I I I S O ~ ~ I I ~ ~ I I  of 11o\vder fro111 tllc top to the 
ls~~rliligs, s l ~ * ~ . i n l  curs 1111vt: I)et.ll 1)ltilt ict S O I I I ~  111incs. Several 
c:sl~losiur~s o f  11ow(lor (111ri11fi t rn~isport  ill tile 111st two yt.111-s 
r r s l~ l t i t~g  i l l  I s  I i f  I l~t~rt i t i l  r i g  f !IIU I I I ~ I I ~ ~ S  

( . I I I ~ I I I ~ I S ~ Z ( ~  t i l t .  t 1 t ~ 1 1  of sl)tv.i~llly ~lrot(!et(vl ( ' I I ~ S  for tilt! (I(?liv- 

~ l~ i t lcs  fire-rt~ctt~ers nre ell)l~Loyt!cl to it~spcv:t tllc hl~istc!(l (:oul 
nfter sllootir~g. 111 solnct llritlea 20 to 30 fires ~ t n r t  nfler cac l~  
sllcioting. 'I'l~ertt a re  no fires nftar al~ooti t~y wit11 i)err~~isniblcs. 

i 1'1o. .% Entry closrly timl,rrrd in loaxwnll ~I I I I IC  

1 bcring of road\v\.ups dirticull and t:spct~~sivc. I ' ~ I . I I I I I I I I ~ I I ~  ti111- 

I 
1)ering etin l)c estcrlded only to tllnt poi111 \vllc!rc tile first 
rapit1 und violent settling has ecnscd, n11(1 it. is riot usual 

(127) 



to esten(1 11crritn11e11t t i ~ ~ ~ l ~ t : r i r ~ f i  111 UII). j ~ : i i ~ ~ t  1111til  t l ~ :  1'1it.e 1111s 

been ntlvitncccl i)cyontl it for a t  ivitst t\vo yrars. 1 h 1 f  I I ~ v I L I ; ~  
destroy tile coliesiori of tile siirrle nltd 111rgtt ntassc!s of rod; 
ntust be s11111)orted 11y ti11111er SO tlint t l ~ ,  c111111rs of tlic tl~recs 
piec:c gnngrvny set  r l ~ i ~ s t  l)c Iielivic~r t11n11 ~ I I ~ I S I !  or(li111irily 11s1.d 
in roorri-rind-pillnr errtric!~. Iq'or tiairni ti~ulleririg wit11 ori l i~l  
nry  roof contiitions a n  8-inell cross l ~ n r  is supllclrtecl I I ~  (;-inch 
Ie~gs. Tilt. legs arc. I)nttc!rc(l I?!, incI~c!s f ( ~ r  tsucli ve.rti(.iil Foot 
I )e t \vcc~~ rnil nlicl c r t ~ s s  1)11r. 1111<1(.r IIILII  root' tllc: ent ry  is i~s t i i~l ly  
c.losc~ly li11111t.rvll 11s slrowr~ in fig. :lli.  ' Y I I P  ~ ~ I I I I I ( ! S  i n  tl1i5 i1111+ 
t r i ~ t i o r ~  1 1 1 1 ~ 1 .  \ \ . l t i l#.  I I I I ~  l c ~ s  ?/ i~ i i . I~ ( . s  i l l  1lit1111(*1vr 111111 i O - i ~ l ( : l ~  

r 9 rvl~ite O I I ~  c.r<,ss 1111rs. 1 l~c!scs fr11111t:s ~irc: s111ii.~*11 1111 ( i - ! ' o t ~ t  
w ~ ~ t c r s ,  ii11~1 t i i t ,  11111 I I I I I ~  si11r.s t l f  I I I C  vritry nrc. 11tg:r.ll \vi t l~ 
sl)lit I I I I ~  ro1111(1 1mo11s -1 to 5 i ~ ~ c : l i t ~ s  i l l  iliii~ii(:tt~r, 

I it is nc?(.c.ssnry to I I I ~  I i ~ r s l  iirt!il ot' 
roof r c s u l t i ~ ~ g  f r o l ~ i  t i ~ r ~ ~ i ~ ~ g  ot'f 11 cross v ~ ~ t r y  fro111 t l ~ ?  I I I ~ ~ I I  

vntry, i ~ r  fro111 tcc1-11ir1g rooi~is fro111 11 C1 .055  elltry, cogs callecl 
' l r ~ i l i  I I l i t  i t  I ~ I I  'I'llt!se c:ogs itre fillccl 
t i )  t \v(~- t l~i rc is  of tlirir l ~ e i g l ~ t  wit11 ~ v l ~ s t c  r11c.k llricl r i i i ~ ~ i l ~ g  di r t .  
r l I I1(2y nrt2 11111 vo~~il)lrlel!. fillccl i)ec.n~~sc it is  rievessnry t o  r~llo\\, 
for s c t t l i ~ ~ g  of titc* ovc.rIyit~g strntn \vl~ic.li  rushes tile cog 
11s tlte \vc*igl~t c-on1c.s ori it. ;\ cbog 11nilt 4 f w t  liiglt u l~ovc tllr 
floor \\.ill i l l  1s r i ~ i ~ r t t l ~ s  11e v r i~s l~e t l  to 11 ilc~ight of but 18 invl~cs 
nl~ove 1111- tlt~or. If c.ogs \vcLrv o ~ ~ t i r ( - l y  tilla~l with \vtistc roc:li 
nlrd clirt t11t.y \v01111l nfT(.r too i r ~ u c l ~  rtbsistni~cu t o  roof slil)si- 

. ?  dencc. nnt1 tlic roof ts-0111(1 "clit" 11t tlie vog. I liis roof ~ l ~ v i n g  
weald in(-reiisc! the  dnnger o f  nrcitlents fro111 roof falls nncl 
woultl ntlri to c:icnn-111) c s l ~ c r ~ s c .  

11rtivlv I' c~f tile 7'Ilircl l7citl 1)istrict i\grcc!~~~t.rit s t r ~ t e s :  
"The 11rirc. for turning 11 rootri \vIl(hre tlic! ~ ~ o n ~ l r r ~ r i y  1lt1o.q t 1 1 ~  
Irr~lshir~y: arid 1111ilcls t l ~ o  cvrg s l ~ i ~ l l  I)(! $5, nntl wl~c:r,c. t l ~ t .  ~ n i n e r  
11oes the  I ~ r t ~ s l ~ i ~ i g  ttt~cl 1111ilil.~ 1111. i 1/11, 1 1  s111ill 11c~ 
$ 7 7  I e o n ~ i y  t I I 1 i 1  1 1 t 1 1 l . "  / % ~ s i ~ l o s  
t l ~ e  brti11t.11es nt entry  I I I I ~  o , ~ I I I I ( + ~ ~ O I I S  t o  oil~csr \vi(ll: 
roof n r r ~ i s  iii~ist l1e s11))1)0rted, t1111t is, 1111! s l~i i f t  I )o t t t~t~l  I I I I I ~  t111- 

y e ,  l l t l  ~ r t  I I I ~ I I I - I I I I - ~ I I I ~  i s  '111 t l ~ i s  (lis- 
trict tilt> tirnlrc!ril~g of tlio 11otto11rs tlnc!x not gcrrerully tlitTcr 
from the timbering of the  b o t t o ~ ~ i s  in room-and-pillnr mines. 
Tile ronf is supported by props  alone, by timher,scts, by 

I I I Z I S O I I ~ ~ ,  01. l)y st(v~I I - I I I ~ I I I I I S .  111 O I I V  I I I ~ I I ~ .  in \vl~ivl~ 11iIlnr 
coil1 ~ I I S  rrnto\*etl, nfter  roof 111111 lltrlrr 1111~1 11ot1~~111 \v~is 
\vicIe~tctl uncl titnl)(.re(l \vitl~ 10 Ity 12.i11a.11 I'I.:IIII(SS s11;iv~cl 1111 

.(-foot centers n ~ i d  Inggc.11 \\.it11 3 I I ~  I2-in~41 11l11nks. S o  
t r e i ~ l l e  f r o  r o o  t t i  I s  I I x r i i ~ l  i l l  illis 
111ine. 

I I f n i s  I i c  1 I I I I I I I I I I  ~ O O I I I S  

I)tit g c ~ i e r ~ t l l y  tltc lye i s  f(lrmo(l 1)). \ricIc~~iing llrc 1!111r!. lit 1 \ 1 1 >  

dcssirc.cl locuticl~~. 'Pile 11s11111 wiilt11 of 11 lye*, 11% S \ I ~ > W I I  i l l  i i ~ .  
37, is I4 F c ~ i * t .  ' I ' I * I I . ~ I I ( ~ ~ I  ( ~ I I I I I I I ~ S  nlvl lvgs I I I V  1 1 s c s 1 1  S o t ,  I l l ( !  ti111. 

1:lG. 37. A typical lyc i n  ;I 1on~w:~ll mi>lc, 

, , 11c.r scats \vl~icli I I ~ I ~  sl)nccil (i fc!c4 11l~:irt. 1111 ,  ly1t. in liy. :ii is 
"- 
I:) feed long u11t1 pr'oviclcs fit.or~~gc? f o ~ .  1:i 1:11rs 011 c,11(:1i Ir11(~1;. 

\\'l~crc! II  soft \vvt lire c.lny s(!\.c!~.i~l fv<:t t.lli<,k i~~i~lck~. l ics  iltc 
( Y I I I I  i t  i s  ~ o ~ n ( : t i n ~ ( , s  I I ( ! ~ I ~ X S I I ~ ~  to 1111il~l sliort V I I ~ S  11s :t Fot111- 

111ition fo r  the  logs of tlic I'r~~rrios i l l  t l ~ o  lyos. i\ cog (,I '  4-i11~!11 
IWIII)R i s  usiiolly (.oi~utrt~c*tc~tl :I frvt 11ifiI1 n l~t l  4 fc8c.t sq\uise. 
0 t i  t o  I I s  c o g  I I I I 1rli1111i 4 I;!ct 1c111g is 
I 7'11(! Irolto~ri of tltc 1c.g rrv-is i l l  11 1 i c ~ f ~ 1 1  (-lit i l l  t l ~ i s  
plrn~k. A s  the, roof wciglit sc~Ltic?s I I I I  t l ~ c  f ~ . : i r ~ ~ c s  t i l t .  cog is 
pnsi~etl  into tile clny nn(l tlir set t l ing is g1.11tlunl ii11i1 co11- 
tinuous. 



T h e  11igi1 te11111c~rntlire of tlltt i r , t u r ~ ~  a i r  currc811t i l l  101rg- 
wall ntines is  w r y  f i~vorn l~ le  to ~ I I I I ~ I I S  gro\r.tl~. 'I'ltc lteik\~y 
allcl espc~lsivc? c~11try tiurllcrs OII  tilo r e t u r ~ ~  ftril t l ~ r o u g l ~  tlcc:ny 
i l l  froill 2 t o  4 years. 111 OIIC I I I ~ I I ~  l ~ r ~ ~ s e r v t i t i v c  t r e t ~ t ~ ~ ~ i ? ~ ~ t  
is   give^^ t o  tile t i l l ~ l ) ~ r  11s(fi11 011 t111. I I I I I ~ I I  rotl~ld. A t  th is  i l ~ i t l t *  

the life of rill ~t~itreatctcl \vl~ito-o~tk r n l l ~ ~ r  avt:rtig(!s t\vr~ yetlrs 
on the  i ~ i t a k c  n11c1 less t l l u r ~  oile year  on the  r c t l ~ r ~ r .  Trcatctl  
timbers 11nve alrc.ncly bee11 i r ~  service 011 the  re turn  fo r  t111<*(. 
yenrs \vitl~otlt sign of ( I C C I I ~ .  'I'IIv ti11111crs t o  I)(! trv1kt(:11 iirc 
peeloci nn11 s111r-?it.asonc.,1. I % I . ~ I ) ~ I .  t11ki11~ tl118111 I I I I ~ I ( ~ ~ ~ I . ~ I I I I I I  
they u r r  11rsi11twl \\.it11 a 11~11vy r ~ > ~ t t  o f  ( . I I ~ J ) ~ I ~ I I ( . I I I I I .  '1'111: vast 
of Irtbor U I I ~  c . i~rl)~rl ir~eu~n for t r v i ~ t i r ~ g  t\vo legs 7 fcot Ior~g 
itlltl ti ~ I I ( + ~ I I ~ S  in (litl~llctc*~, 1111~1 OIL<# c..oIlttr I/ f(vt I O I I ~  nlrd 7 
incl~cs  i l i t ~ ~ ~ ~ t r ,  is 1 I .  '1'11(, vast of tllct i~~~tr(!titi:(I 
tilnl)urs is 45 ccr~ts.  

'I'lle (mst of ti11111t:rii1g i l l  1 1 ~ 1 1 p v t 1 I l  III~II(!S \\,ltt$rt- (*1)1111itio11s 
of roof i11111 floor ttrs! so  \vi<lely (liITc?r~r~t v t ~ r i ~ ~ s  \\.it11 t-i1(.11 i l l i l l ( - .  

'l'otul  st 11f t ir l~l)crir~g \ziiries fro111 5 to S c c r ~ t s  [)tar to11 ol' 
I I I I ~ I .  At tl111t I I I ~ I I I ~  in \vlli(*l~ tI1t. tot111 vast of t i l ~ l l ) ( ! r i l ~ ~  
wns 8 ecv~ts, tilt? cost of filec! props wtls li cerlts per to11 of cot11 
~nintlil. h 111i1lc protlucit~fi 1,450 toils 11 11ay c~~~ll)loyt.tl S (lily- - 
t i~n l )c r~r~c~r l  nlltl lisrtl tinily 1,500 props. 10 vi.oss I ) I I I . ~  7 frc4 
ill l c l ~ g t l ~ .  50 l ) i ~ r s  S feet i l l  le~lgtlt,  i111t1 2 Ijtirs 10 fticxt i l l  I ( 8 1 1 f i t l 1 .  

I'rops :I$!. o r  4 ~ I I ( : / I ( ? J  i l l  ~ l i n r ~ t e t r r  c ~ r c  usl~nlly l ) o u ~ l ~ t .  I+'ro~rl 
?.&-cSel~t to 1 ~ 1 1 t  r i ~ i r  t is p i ~ i ~ l  f t ~ r  I I ~ I I ~ I S  i ~ n ( l  t11e 
1111r11l)er 11s~l1 Iwr lo11 of con1 rllin(~11 \.nri(-s from ly! t o  3. 

f.cn'rh 1)inn.t.r . \vrra*c C<,<> 

f rr l  Inchc. (;ent- 

6. ................................ n 15 
7. ................................ s If, 
8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 KI) 

10. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -10 12s 
I4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I2 tin) 

Tllr  c.spc.r~so of cross I)nrs i l~vrei~sen r i ~ l ~ i ~ l l y  i t  i l l -  

c reuse~l  dia~nctc-r  nticl icngtlr of s11rt1i. 'I1al)lc 15 givc~s ~ t ~ r r -  
uge cost ill the lo~~grvnl l  distr ict  of ~ ~ ~ i r l o  t i ~ ~ t l ) c r *  111 vcirious 
iliameters nnil lengtl~s.  These figlircs (lo not  irlcltl(1e tile 
cost of plncing ill posit io~l h11t rcfer only t o  tltc tintbcrs us  
piled on tilt. surface. 

, 1 , i1111)eri11g in u11111o(Iificx1 roo111-1111~1-11iIlttr I L I I ~ I  I I ~ I I I < , \  111i11vs 

i l l  l l l i ~ ~ o i s  is cI~tirac:trriz~O lry c ~ s c c ~ s s i v ~ ~  \vttstl .  in  spit^. 01' t l ~ t ~  
st(~t11Iily <l(*cr(v~si~lg  ti1111)c?r fi11ppIy II I I ( I  c011sti111t1y ~ I I C I . ~ ~ I L S ~ I I ~  

cost of rni~lc t i l l~ l~cr .  Gcllc?rolly IIO r1ttci111l)l is 111t~cl(1 10 stl\.(~ 
r o o ~ ~ t  props  11s plllliltg tlle111 nftctr rooills l~av(s Ilolo(1 t 11so11gl1 
n~t i l  1 ~ 0 1 ~ ~ n l . e  al)~undoncd even t l~ougil  tllcy col~ltl cwsily 111s 

1:~;. ZH. SI~stft bo!lom wilt1 roof supponrd 11). stccl i-t,r;~sns scl or) cotlcrrlc 
w;alls l ~ > l ~ > t o  I,? I?. Y, \lrillinnt*, 11. S.  1 1 ~ ~ r c ; ~ t ~  ! , l i ~ ~ ~ ~ ~ )  

1 1 1 1 l l c ~ t 1  $11 S I I I ~ I I I  cost. 'l.'I~e 11igI1 cost C I S  \ \ , l~ i t (*-o~~l ;  I I I . O ~ I S  01' 

s t i ~ ~ ~ ( l ~ ~ r t l  .I>$-irlc11 ~liit~l~c:tcr f o r  l r l~gt l l s  111) tu 5 1'~1,t 1111s l r~l  
111 tllc ftilsc ( V * O I I O I I I ~  of 1)uyiltg props 01' I I ~ I ~ I I .  1~11l11ity 1t111l 

s r ~ ~ t ~ l l ~ ~ r  ( l i i t ~ ~ l r t ( ~ r .  'I'l~is is csl)ccit~lly t r l l ~  i t 1  1)istrict \' \v11~rc 
I I I ~ I I I ~  o p e r i ~ t o r s  I s 1 1 i 1 1 e t s  I 1 1 1 1  less tlt1111 O I I C  pel, 
cent of tlte pro1)s nrc? ~vltitc-onk, tltc? re r r~a i~ t t l (~ r  cortsist i~~fi  of 
retl oak, ~ v n t ~ r  onk, e l  ilickory, snssnf~.its, n ~ l i l  11~~1nlock 



\vi t l~ ~ I I  averagc! p rop  t I i~~~nct t ! r  of o111y 355 i ~ ~ c l l e s  a t  the  
s ~ n n l l  tip. 

At very fc\v  nines i s  prcuervcttive t r c u t ~ l ~ e i ~ t  give11 per-  
I I I ~ I I ~ I I ~  t i~nbers ,  nr~tl t l ~ e s e  lnines nre  principnlly in 1)istrict 
I .  At one t i l~ le  in  this district \vl~ertb loss by clec!ay hns 
1,een hc:~tvy ti1111)ers nre  trcntetl nit11 O I I ~  gallor1 of  croosote 
per  cubic foot. l!l~trt:nte(l rounil, tvl~ite-oak t i l i~bers  wit11 II 

snlnll e r ~ d  tlittl~letcr of 10 incl~cs  cost 10 c v ~ ~ t u  per  ~ I I I I I I ~ I I ~  

foot. 1'111: tr6~11tetl ti1111)er a t  tile pit I I I O I I ~ ~ I  ( :OS~S 17 C O I I ~ S  p1.r 
~ I I I I I I ~ I I ~  fout. At two I I I ~ I I O S  in i)istri(:t I\ '  ( : u r l > o l i ~ ~ t ! t ~ ~ ) ~  is 
used; a t  OIIO wllt!rc: cross l ) l~rs  llnvu I I L . O ~ U I I  ~ ~ S t e r  ~ I C C I L ~  tll(. 
t i t l~bers  o f  1111 nt!\v se ts  III.(! t r(~tto1l wit11 i t ;  I I ~  the  o t l ~ c r ,  it is 
I)csing ~tsc:cl o t ~  r~c\v sl111ft sets. 

I I I  t l ~ v  tle\vcr Ittrgo 111i11es ill tlle S tu te  w l ~ e r e  t l ~ c r e  is II 

Ilvnvy roof 1o11(1 wit11 f r t ~ q u c ~ ~ t  fai lure of tiinbcr crossljnrs 
stet!! I - ~ ) ~ I I I I I S  11r1~ s ~ ~ I ) s t i t \ ~ t e t I  for ti11111er. Steel is 11ot useil 
10  c s t t . ~ ~ t  for roof s ~ ~ p p o r t  in 1)istricts 1 1  I I I I ~ I  I l l  b l ~ t  it 
is  usccl estt.~~sivc.ly i i ~  1)istric.t I ,  I s i s  I [)is- 
tr icts  1 2ur(l , I in 11 few in 1)istricts \' 11t1t1 1-11, 
' 1  stanclartl i - \ ) r ~ u n  of struvturitl stvc.1 \vhic11 co~l l l ) i~lcs  II  

Iligll t l t a ~ r t : ~  of rrsist11111.v to l ) t w d i ~ ~ g  \vitl~ I I I ~ I I ~ I I I ~ I ~ I I  wt~igl11 
of 111ctn1 II I IS  l ) r~)vt . t~  \vvIl littvll for I I ~ O  i l l  I I I ~ I I ~ S .  Stevl l - l ) e n ~ ~ ~ s  
~ ? I I I I  o f t c ~  11o ~ ~ ~ r r c . l ~ a s t t ~ l  c ~ t  s t v . o ~ ~ ~ l  I I I I I I I ~  fro111 t11e \ ~ . r e ( : k i ~ ~ g  
c.or~~l)n~tit>s in t11t. 111rgc c.itieas for n 1:1r11t II ~ ) o ~ ~ r ~ r l .  AII  11ver11gc 
esti11111tc: fo r  111~\v 1-1~~111ns ill 1111tee is  3 V C * I I ~ S  per po11t1(1 ii1~111(l- 
i ~ ~ g  Inllor cost. \\'llc!rc I I H I C ~ I  iotrk u-ork 111ust l)c tlone the  cost 
is h igl~er .  At n 111inc: in 1)ixtrict I \ '  \vl~e?re consitlernble rock 
tvork \vnx rlecessnry in plncir~g scsts IIII entry-set connl~osecl 
of a 10-intrl~ 35-pountl stoel I-Ijenn~ 16 feet l n l ~ g  on 8-inc.11 
white-onk 1c.g~ onsts t t p ~ ~ r o x i n ~ n t c ~ l y  $20.00 in plnrr. 'l'l~t! cost 
of sett ing tin~l)t>r nncl stcvl c.ollnrs is  nl)out tl~t. RIIII)(!. 'I'II<> 
stnntInr<l rt4ntio11 i l l  I l l i ~ ~ i s  ~ I I I  SIJIIII I I I I ~  < l i ~ ~ ~ ~ l ( - t t : t .  of 
L . I I I I I I ( ~  \vl1it1,-1111k cvoss l~ t~rs  n r  s i n s  ol' stc!(bl I-I)+*IIIIIS is: 

. . 
1 3  or 

18 pownd ; R.incll 
~ 

17% ppottnd; &inch 
iorH or 

18 pound: 8-inch . . 

FIG. 39. Inll?. rtid of rottcrrtc-linrcl I~oc~c,,>, 

1:rc:rttcr 8 l ) t l l l a  11 is  not $ :cr l r~i l~  t l l i~ t  !'or ,.ritry t i ~ t ~ l ) ( ! r i ~ ~ g  
st(:(!I lvgs I I ~ C !  ( ! ~ ~ O ~ I O I I I ~ ~ * I I ~ .  ' I ' I I ( ~  isost. i l l  ] ) I I I V ~ ,  of  11 4-it1141 2s- 
po11111l slctel l c ~  (i fccbl 111111: is ~ ~ ] ~ l ) r o s i r l ~ i ~ l ( . I \ .  $T,.00. A I I  S-~II,.II 
ro l~ l~c l  \vl~itc:-ot~k 11-1: (i Soct 1011fi c.osts r ~ l ~ o ~ l l  Sll ~ l ~ t s  I L L  t l ~ r *  ),it 
rno l~ t l~ .  I~I~SIIIII(!~I 11s sets  fuil in ~ I I C  ~ ~ ~ O S S I I I I I ~ S  \vl1,111 I I , , ~  ~111)- 
j(:(*ted to Iuterul pr(ts11re I I I I I I  1 1 1 ~  111I)or cost (11. I . ~ ~ I I I I I < * ~ I I ~  11 l ~ g  
is small tile use of st<scl lcigs I I I I I ~  e11111il 1111 I I I I I I ~ ! C ~ S S ; I Y ~  cLs- 
Ilcnsc. 

Old ruilrotttl nlld streetciir 1.11i1s 111.e ns('cl 11s ~:rossIrt~l.s ill 
Districts TV, VT, 1.71 nnd VIII.  Old ruils I I I I V Q  I ) ( > ~ , I I  p t ~ r -  



!II~ISIVI i t )  ~ I I I V  (listrivt for $12 11er ton. \YII(*II I I I I I I ~ I I ~  for 
roof stl1rl)ort t l~eir  ~veiglrt varies froln 50 to  75 I I ~ I I I I I ~ S  1wr 
iarll. I n  IXst rict \'I 11 (iO-~)r~uncI rnils uscbcl a?; v r ~ ~ s s l ~ u r s  fnile~l 
ontler tlte roof weigllt. No rail lig11t1.r t l t n t ~  70 11outlcls 1)or 
yard s l~oul~l  111. 11s1.11 nntlcr llt!avy r ~ o f  Ilrc3sttra nrrd ctvcn 11c1tvy 
i s  r e  i f  I I - I I I I S  ~ c c c i ~ s e  r ~ I I I I I  t t  is 
ltigl~ ~.i\nsing t l t r ~ ~ ~  tn l~rcnk Inore easily t l l l t t ~  11111 I-IICIIIII c111(1 

t111.ir ? ; c ~ ~ . t i o n  ix  ni~t ll<lnl~tecl to tilt. I I I I ~ ~ N I S K  

S l~nf t  i~ot to~ns  ctt 1na11y ntines in all districts are crudely 
ti1ttlwr1.11 I I S I I I I I I ~  wit11 l(i 111 24-inc.lr frnrnc:tl :l-l)ievc xetn rarry- 

FIG. 40. Solid concrcte picr at brsnch 

ing 2-irtctl~ llrfiging or wit11 ronncl ti1111)er legs t ~ r l c l  c.rossl~ars. 
Steel in nenrly 1111 r~i,\v 1ninc.s i~ Ileir~g ~tst!tl for r t~ t~f - s t~ l ) l~or t s  
nt lillnft l~ottornu. 

r t  I I I i ~ s  is i i t  I I ~  IISI! 

tte n s~tl~stilt~tt! for (:lose t)r I I I I I S S ~ ~ V  t i~~r I~ t . l . i~~g  IIH I I L  sl1111't 
botto~trs or ctt pillar 11oi11ls 111 111rrti11~s. Iq'ig. :I8 sl~ows 11 sllnl't 
botto~rt tit n I I I ~ I I ~ !  i n  l)istri14 \'I \vI~c:rt! t l ~ c  r1111f is s1111])c1rtc!cI 
1)). steel i-l)e~trns resting on c.oni.rete \vnlls nntl fig. 3!) sliows 
the inby entl of a alrnft botton~ i n  IXst r i d  VIII wlliclt is lirrecl 
throogl~ot~t \\.it11 concrete. '1'11~ wctlls of tltc? lining lire 21 
incl~es tl~ick nt tlte t)ottorn nnd the tllicakn~~ss of co~lcrete is 

gr~ldnctlly retlucecl till 111 1111. cl'18st 111' t l~u ctr<.ll i t ,  is I:! i~i,:l~c,s. 
i\ go11 filling is 1)ttckcd l~c.t\vc!c~~ t11c ar(:11 I I I I , ~  1111. rool'. '1'111: 
Irngth ( I S  r!onert~tc 11otft1111 I I si~lv 01' l l l c ~  s11111't is I(;,:) 
fec.1. 'I7l i t> I Y ) I I I , ~ ~ ~ ! ~ :  XVIIS I I I I I I I V  i ~ t  t l ~ c !  1'oll11\vi11fi ~ I ~ ~ I I ~ I . I ~ ~ I I S :  

1 I ' O I ' ~ l i l l l 1 ~  1 ~ 1 ~ 1 1 1 < ~ 1 1 ~  ; 1 ~ 1 1 1 1 1 ~  ; 4 \ ~ 1 1 8 ~ 1 1 ~ 1 1  g1.11\ a . 1 .  ~ ' ~ 1 l ~ l ~ ~ i ' ~ ~ i l l l ~  

for voncretc! \ \ r l ~ i c : l ~  nrc t ' rca~f~~v~~tly 11scv1 fclr ~ti:~ssivt! \ \ V I I . I ~  itre: 
1 1'0rt1111111 c . ( ' r l l ~ ~ l l t ;  I \ \ 7 ~ l ~ 1 ~ ~ . i 1  s1111d; 4 sil'tcvl < . ~ I I ~ I - ~ s .  b'i:. 4 0  
1 1 o  I I of tltc pilliir tit 11 ( .r~)ss entry i ~ t  I I  I I I ~ I I I !  i l l  

i r i t  I .  'Fltc C I I I I I  11 i l l r11  is 1.111 111t1.li 20 1'1tt.t. : I I I I ~  t l i ~ .  rooS 
i ~ t  t 1 1 < ~  1111int is S I I ~ I I I I I ~ ~ I ~ ~  11y 11 s11li11 ~ Y I I I I * ~ P ~ I ,  llivr. ' l ' l t t ,  ( ~ I I ~ I ~ S  
1111,jc.c.I i l l  r t ~ ~ n o v i ~ ~ f i  t11c' 1.o1t1 111 1)ill11r I I I I ~ I I ~ S  I I I I I I  1111il(li11g I,ri<.l< 

1'1~. 41. Cog tirnbcring :&I ~ , t r t in - :  

or (:onl:rete 1)ic.r~ is to I I s1111st1111li:rl 1.oc1S sti1111orL 
\vI1i1+1 ~ v i l l  11ot I I I L  I<III IC-~;IYI I I \ ~ I I ~  i f  hit 11y 11 t1 . i11 \ V I I ~ I * I I  I I ~ I ~ I ~ I ~ ~ I I ~  
to  I P I I V ( +  till! trc11.1~ \ ~ I I ( ~ ~ I I  ro11111li11g t I 1 ( 6  I . I I ~ V P .  

111 11 few I~irfia 111inl!ti 1~1111~r ~ I I I I I I  1<111g\v1tll t i r ~ ~ l ~ t ~ ~  i,. 1ls1.11 

i11stv11iI 01' I : I I I I ~ . I X ~ ~ !  \vI~t!re ti  111rg1: I I ~ ! I I I . ~ I I ~  S I I V ~ I I I Y ,  is ~lc~sir~vl. 
.\t O I I ~  I I I ~ I I ~  ~ v l ~ e r e  \vide 1111rIings I I ~ C ,  I ~ n i l t  t l ~ t *  ~ I I O I ;  i3  s111,- 
11ort(!ll 11y ( Y I ~ S  S f c ~ t  s i ~ n ~ t ~ ~ ~ *  I~nilt 111' (i-invl~ I I ~ I I I I S ,  11s . - I I O \ ~ I I  
I fig. I .  'Fl~csc cogs arc I I O ~  fillecl \\.it11 g c l l l  r t ~ ~ c l  11r.o \\c.nkchr 
tltnn fillvtl cogs usetl in longwttll rniniog ir t  llli~rois. 

111 (!ntrics i n  n e ~ ~ r l y  1111 I I I ~ I I I : ~  t11e S I I ~ ) ~ I ~ I I . ~  nncler I I I I { I  ~ I ) I I S  
is the :t-l~iec*e rntry set. eitller \ \ - i t l ~  t.\vo IIIII: lvgs, \ri111 I TI(+ 



leg short I I I I , ~  the otlter lt~rig or with two sll<)rt lvgs rcstilig 
i n  I t e l ~ e s  I I I r \\'llert! 11 vt!r\.e oc ( .~~rs  i n  t l ~ e  wr ry  
tile sllort-l~~ggi'tl f r ~ s  I I ~ ( -  I . I I I I I I I I ~ I I ~ ~  11se(l 11e~1t11se u trill 
v l ~ i l ~  I S  tlrr track is likt.ly I I t11(! legs of I O I I ~ .  
leggecl fra~ntss l111t1 1)ring do\vn 1)11*1 frills. l s ' i ~ .  42 SII(J\VS till! 

metlloils of 1t.g 1lrr1tngc1111.11t i l l  t l 1 t 8  tl~rct!-l~ic(:e elltry set. 111 
1)istrict \' Ilttrrdrects of ftv-1 of entry wit11 I I I I ~  roof 8re ~ 1 1 1 ) -  

ported 11y itrops nlone ntrtl sets ~trc! seiclon~ i~sc:<l lit any of  
tlte nlinc!s (.sn~ni~lcd. 'I'lt<! 111111lity of ti~nt)er is Itoor IIII(I tilt! 
tIlrw.i~iiv.i. ~ I I I I ~ \ V I I ~  s l a t  \ V / I C ~ I I  11st.11 is g(-11~r111ly I . I I I I S ~ ~ I I I . ~ ( * I ~  

o f  slllit r11o111-1)ro~~s of st111111 t l i i ~ ~ n v t v ~ . .  

FIG. 42. Timbering in haulage entry 

I t  is 10 1)c asl~i!~:tr~l t l ~ r t t  wl11.r.1. r o 1 1 i t i 1  I S I I  

v11rie11 IIU i n  t l t ~ !  eigl~t distri~atn of l l l i~~ois  iiitTt~r(-t~t ty11en <,I' 
ti1111)eriug wi l l  I IV ~ I I I I I I C ~ .  ' 1 ' 1 1 ~  r o ~ ~ f  I I I I I ~  rei111ire I I O  ti11111cr- 
ing or  t l~ere  n ~ n y  111s an 11lt(!rtl11ti1111 of "l.ork toll" 1111cl (.loci 11s 
slion-n irl fig. 43. \Sl~ere tile trlll~sition f ron~ li~nestonc~ r ~ n f  
to clot1 is abr11l)t i t  is ]~rotlwc:tivc! of 1111111y I I I : ( : ~ ( ~ ~ I I ~ s  fro111 root' 
fn11s. At n trline in 1)istric.t VII  tlrerc is a tllir4i sl~riltr clel)osit 
overlying the con1 nnd tilt? roof on botll sides of the sl111ft 
caved to n height of 42 feet from the floor. Tllis (-are ex- 

'1.1 31 I+I;I~I s t ;  I :!i 

tended 110 feet ulo~tg the milin entry. I:ig. 44 slto\\.s t l ~ c  
nletllotl of tillll~tlri~lg 111(! i.1111.y i l l  tlte ( ~ I I v , . , ~  111.1~11. '1'111~ fr11111as 
sllo\\.11 \ \ .~~r t*  set on 4:?!l-f00t (:elltcrs. 

I n  I I I I I I I ~  of tile i i l i ~ l c ? ~  (*SIIIII~IIC(I i l l  I)istl.i(!ts I I ,  I \', \'I, 
I I I I ~  I'll  1011 (:o111 JVIIS left \vilere t11e i111111t![li11ti: roof o v ( ~  t l l v  

<:on1 \\.lrs t1rii.k 1)Ini:k ijl~alc. '1'011 <*OIII III . I!V(!II~S v ~ ~ r i t l t i ~ ~ ~ ~ s  o f  
ten1l)erttturc. trn(l I~lr~~tidi ty fr1)111 111Twti11g tile s1111le III '  t . 1 1 ~  
roof iiroper, \v\lic:ll spnlls \>ndly whelr esl>r,sr<l 11) tI>t> t l iv .  i\s 
II  r111e !vI~er~ 110 to]> COIII is li!ft t11c SIIIIII! f111Is wit11 ill(: co111 
or is I ~ ~ I I \ V I I .  \iT1~(!r(? 1I1erc is IVSS ~ I I I I I I  I ' I I I I I .  i 1 1 1 . 1 1 1 ~  01' s l l t t l t '  

1 t 1  I I I I I I i t  i I I I .  \\'II(,I.V 111( .  

l:~<;. 43. A l ~ e n ~ a l i o $ ~  of fiocxl 2nd i t ; ac l  roof 

S I I I I I ( .  is 11\.t:r 4 incl~es t11ic.k it i8 pr~)l)pcficl i l l  S I I I I I ( ~  111ir1(!s, 11r1t 
i n  otl~vrs it, is I I ~ I I W I I  IIII~(!SS it is over 2 I ' c Y ~ ~ .  tl~i(-l<. 

I I I  I)i~tri(*l TI  ml~c*ro tilt! t \ v o  i ) v r ~ c : l ~ c ~ s  oI' t111, 111~11 11rv 1 1 1 1 i l t ~ < 1  
I I I I I ~  I I I C !  c*onl i~ o\,or (i fcc!t. tllic-k, to11 cv1111 is 11,I't 1111 i t 1  c$~rtric!s 
1111t1 1 1 1 ~ :  raid' i~ 11r~l1et1. 111 t11is (li*trit,t 11,) ! ~ I I I I J < ! ~  is 11s(vl 
i l l  cntrics 1111dcr top trolll esccl)t ~vllere it is 11roke11 1)y slill$. 
\\'llc~re tllc lomcr be~~c!ll only is 111i11c.d OI(! roof is sl~ljl)ortcd 
I)y tl~rce-piece tinlber s ~ t s  i 8 - 1 1  ( ~ r o s s l ~ i ~ r s  1111il fi- 
I I S  \\rltite O I I ~  is getler~llly I I S C ~  for entry t i ~ l l l ) ~ r i ~ ~ ~ .  

111 ~ O O I I I S  in Illinois the vilri11tio11s i n  l~ropl) i~tg 11re 11s \vid(! 
as itre ttlose in entry timbering, 'I'l~e ~ I , I I ~  1111ty be limostonc 



o r  I~nrtl  s l~n lc  rr(1uirirtg IIO i ) roppi~lg o r  to11 co~l l  lnny be left 
o r  the roof ntny I)e 1.1011 \\-it11 sucll s l ig l~ t  collcsion tllat i t  i )rc~tks 
nt the prop o r  it tn t~y l)e l~lnck s11111t! so  (liffirnlt of s l l~q)or t  
tllitt it rcqtlircs cross-1)ars oil props. 

nii1li! prop is snp11oscd tt) I11ive 1111t. i11cIi of tIi11111t*ter 
for  enc*l~ foot of 11:lrgtll 1)nt this rcl~il iou seltlo~n ol)ti~ins, 1\11! 
tlia~tri-lcr tist~nlly I~e ing  less t l~~ r r l  i n  this rlltio. T l ~ o  c80st of 
l)r011s i n t~ r~~ i i s c s  rlipi(Ily \vitli  i n c ~ r ~ ~ z ~ s i r ~ g  1(*11gtIi 11n(1 the 11rt.- 
vlliling 1)riccs irl Illinoiu trro: 

I.c%xsrl> in  feet 1:mt ih cc!~<s wt prvp 

4% 4 % 
5 ., 
5% o $6 
6 10 
6% 13 
7 17 
X 25 
9 30 

hi eztcll i ~ ~ i t l t *  ( . s ~ t ~ t l i ~ ~ t ~ ( l  I i.c)onls 1 t:Irost:l~ 
ns typicnl tuncl insl~t*c:tetl (:11rt!r111ly. '1'11~ \viOtIt of II rootu \VIIS 

rncnsurecl rind t l ~ c  1lurnl)c.r of props ill place conntc(l i ~ t  11 

~nensnred I(!ngtIl. F rom tlrtbhct t l ~ ~ t a  tile 11n111l)er of p r o l ~ s  1 ' 1 ' ~  

100 squnre feet of roof \ v t ~ s  cn l r~~la tc ( l .  '17nl)lc 16 g i w s  figurcs 
concerning props i n  r o o ~ n s  fo r  cnelt n~ilrc nlrd nvcrtlfic nurnl~c!r 
nncl cost of props  1)txr 100 sqnarc! f~c.t of roof fo r  enc!ll tlis- 
trict. 

I)ieiplil~o I I ~  t 1 1 ~  f ~ ~ t b  is Ins turtl i n  (!very I I I ~ I I ~  O X I ~ I I I ~ I I C ( I  
rooms untlcr clangr!ro~~s roof \vt!re foi~nct in wl~icll tllc ~~curc!st 
1)rop to  the ftlcc \vns 110 ft.t.t tlistunt frorn i t  nntl in 1112111y 
mines the  tlistnnce \vas over 50 frtst. SIB 1111111 1t11(1(sr .'1111l(. 

roof sltonlcl IIC nllotvc~tl to \vork 20 frvt I I I I~III I  of Itis Illst pro]). 
Many ininers i l l  irot ilsr s t~l l ic i r t~t  cnro in o 1111- 

less cornpellctl to (10 ~o ttlicl tho ~ r c . ~ ~ t e s t  11occl Tor H I I ~ I * ~  111i1l- 

ing in mort! ftlw I~c~rixuw. '111 1Xstrit:tn V X I I I I I  \ ' I f  I litis 11(~t!t1 

is espccinlly npptlr~wt.  I t  is clillic~~lt to  r111tlt.rxt11111l tltc ( I ~ ) ~ I I I -  

sition to  n p r o v i s i o ~ ~  in tho S t r ~ t e  Jlinillg I , I I \ ~  for 11 Sise11 
number of h c c  1)osat.s for  cncll l l r r~~~ l r c t l  inen (,~nl)loyt.cl. 

111 r oo~ns  in 1)istriet Ir the I I I I I I I ~ I C ~  of  props is i1111(1~!111111t(~ 
for snfe roof snpport  nntl tile inincrs arc? not conll~clle(l 11) 
keep their  props  close to  tl~c? fncc.. I n  1)isirict ITII[ tilt! 
necessity fo r  clor~.  propping i s  obviorls l)cicnusc. tllc: ntlnlcrons 

B - z .  - '  
z7 EX-$ 
i= .5z: 
. - - ,. 

O r  ' - L . :  
,, " .- - - 
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7 . j  i 33.8 
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8 '  
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. .  . 
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' F c w  rxops crccpt 31 r l r y  vcins. 



"r~iggerl~c.ntls" or "s~rl~)l~rrr-l)nlls" \\.l~icl~ protr1101. fro111 t11t. 
roof 11nve little c.ollesior~ to tllc roof sllnlc. 

Tile cost of props per tor] of con1 nlld t11v totnl t i ~ l ~ l ) ~ ~ ~ . i l ~ g  
cost per to11 of (.on1 nro clilfic.ult to nsccrtair~ O I I  n(*(.o1111t o f  tile 

cc l~ts  pcr toll r i~ i t l  tile totnl ti!iiI)(!rir~~ (!ost ~ I Y I I I I  1.5 to I i . 5  
cc11ts. 

I)c!ptl~ of cotVc!r nrltl S ~ S ~ ~ I I I  of 111i11il1fi i l l  I I I ~ I I ( ~ S  otl1~1. 
tllnrl longu7nll sccrn to Ilii\.o !to ~ITcct in  tlli! r1111ount of tiln- 
1)crillg ~lcccssnry. 7'11~ c11ni.nctcr of  i l l n  i~ll!iit.<lintt! 1.001" is 
tile chief fnctor in cl~.tc~.~ni~tinl: \vllctl~t.r littlc or 1r1ur.11 tiln- 
1)erillfi slrnll 1)c clone. 

cliffererlt ticgrcgatior~s of cost itel118 nt I I I ~ I I C S  i n  tilo Stntt,. '1'11~1 i 

~rumber of props purcl~asetl per ton of con1 varies fro111 2 ' 

to 12 depending upon roof conditions. Tile figlrcs ns sup- 1 
plied by nperators for  cost of props vary frolr) Y!-rcnt to 2 



ACCIDENTS 
111 the yenr elltletl J111lc 30, 1!312, only 7 aeciclerrts lit con1 

nlines in Illinois occilrrecl on tlle surface. I )nngero~~s  roof 
insuficierrtly snpported, tlte presence of esplosi\-e gns, lion- 
crnforcenient of the Stnte Mining Ida\\-, ins~tfli~ic~nt o\-crsigl~t 
of \vorking plnces, nntl fnilnre to clctu~ t l , ~  rontl\vays arc? nil 
rcflectetl for t.nc:l~ clistrict ill tltcr 11:111lb(!r o f  1i~cid1811ts per 
I,(UX) cmploycrs (Tnl)lr 17) .  .In 1)istric.t P t11c.r~ is csl)losivc 

- . . 
I>ISTHICT 

. 

1 11 I l l  , I V  .- .- ............................... .... 

Fatal ........... 1.0 0.0 . 3.6 , 1.2 5.8 2.6 2 .3  4 . 5  
Non-fatal ....... 16.8 10.7 5.4 2.8 13.4 , 11.5 I 14.7 
Total ........... 17.8 10.7 9.0 . 4.0 19.2 1 12.5 19.2 

gns ~vitll insuIlic.ie~lt inspc!etion of \vorki~lg fnce 1111tl n tr(,nclt- 
erons roof wit11 scnnty t i tn l~e r i~~g .  In 1)istrict \'I I I the c t l ~ i c r f  
fnctors in the lligl~ aceitlent reeortl tire the dnngero11s roof 1ir1(1 

failure t o  keep props close to the fnce. In 1)istriot I i ~ ~ i n e r s  
(lo not put enc~ugl~ sprngs nncler their con1 o r  enong11 props 
under the roof nt tile face. 

1)istrict I\' ltns the best ncciclont record in I l l i~~o i s  I)c>- 
cnuse it  Ilns n good roof nncl very little c.splosive gas. 

In Tnl~le 18, 1)istrict 1 with its very low proclnction pest. 
undcrgrountl employee nntl its 11igl1 ncctitlc.tlt rntio proclllcrs 
tlrc fcwent tons per nrcitlmt. 

TIlo onuses of nc.ciclc~~rtx to c.~ny~loyc,c.s 11s ~ ivcw i l l  'I'n1)11* 
10 compilccl f r o n ~  tltn 1 l l i n c ) i u  Con1 Ilc!y)l)rt ~ l l o \ \ .  t l~v  xo~~rco  
of tlnnger in enell cliutrict. From nn nnnlyrix of this t111)lc i t  
is evitlcnt tllnt the ininc.r'a plnecr i r l  t r l l  tlistrictx ar~cl osptbc8- 
inlly in Districts I nntl \'III s110111tl 1 1 ~  inspect(vl   no re fie- 
rluer~tly ench tlny to insure the proper placing of props nntl 
s p r a g ;  t11at n more cficient nncl fretluent examination for  
gas should be made in Districts V and VI nnd in sorne pnrts 

istrict JT1; that tile operators should be conlpellccl to 
(142) 
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144 COAL SIISIS(; ISVXSTI(~.ATIONS 

clean up the gol) lying iilol~jiyi(lt. tilt! t r~~c:ks \vlti( . l~ is it (:011- 

triljutory cnilse of the riutncroris ricri(1ents fronl pit-cars ill 
till districts, i i ~ ~ t l  esl)ecirtlly in 1)istricts IV ,  \'I i111t1 \'1I. 

r e  scents to I t  no r i o ~  I I V ~ \ V ( * Y I I  ~)t.r~,ral~tug(. o f  
coal i~ritlt~rt:ut nn(l nunll~cr of  nc.ri~lc~its. 

r ,  111e ca~~uscss o f  r~c!ci(lr~~ts i I l l i ~ i s  r e  I I I I I V I L  tilt! ~211111: 

 is in o t l~e r  COHI 111ilii11~ stnt(*s. Att1.11tio11 II:IS I I ~ T I I  v i111~~1 
repeiitr(lly to t11clr11 it1 t l ~ e  r(.110rts 01 t l~v  Sttite llirit: 111- 
sp(?(*tors n~ltl tltey are coveretl 11y ~trovisiol~s O F  tltc. Tllitrois 
l f i r~ing 1,nw nntl tire njirt-vnlt.ltt licfit\v(v.r~ till: o i~vrr~tors  tt11<1 
111inrrs l l t~t t l r r r ) t ~ g l ~ o ~ ~ t  t11cs Stntc 1 1 1 ~  t ~ ~ ~ f o r ~ ~ ~ ~ ~ ~ ~ c * r t t  o f  t111! Sttit(! 
llinilig l,n\v is Ins and its [)rovisior~s ttrc t'r(!(111(,11tIy (1isrt:- 
xnr~lc~l .  llny is tnk(311 to tltv 1111~1t~r~rt~t11~1t st11111~s in I > [ I I * I I  

curs, o1)(*11 ligl~ts.arr tnkt.11 ilrto the stnl~les, ~~o\vcl(.r is i~a~l( l lc~(l  
cnrclessly in tritnsportittio~~ t i ~ l ( I  is  stnrwl 1111d0rgrou11(1 ill 
jirenter cll~nr~tity tllnn is i t l o  I I I I V I ! ~  k g  nr(? 
O ~ ~ I I C ~  \vitlt picks, (,tirtri<lgt!s sir<! fillwl \vl~ilt? the I I I ~ I I ( : ~ ' s  I ? I I ( ~ I I  

I n r ~ ~ p  is on his ~1111, ( I ~ I I I I I I I ~ C S  nrc! lill<:(l \\.it11 . ' l~ug-tlt~st," t t r l ( l  

g o l ~  in kept no clone to tilt! t r ~ ~ e k  tllnt i i ~  XOIIIL '  1)111(:t!s ti113 I I I I I I S  
of tile pit-cur wl~eeln tn11c!11 it i r ~  trnltxit. 'I'tict i n j ~ ~ r i ( ~ u  R I I ~  

Patulition in Illincria will not 1enner1 ~rntil nlric.t(!r cl~for(:erl~ur~t 
of tlte camnlon-sense provisions of the Stat(? 1\fi11ing Irti\\ '  is 
co~npclletl by mine insl)t?(:tor~, 011(#ritto1.~, n11(1 n~iltt*rs. 

Tilo Penbody Con1 Cornpnny ill its I't!ai)o(ly I I I ~ I I ~  a t  
Sl~errnan in District 11' Illus prepurcd iilr ~ I I I ~ C ~ ~ S O U I I ~ I  rofi~ge 
cl~nmber in its n~ ino  so that if the n~ ine r s  a re  i~nprisoned 

1Itro11gl1 nny eiiilsc tlit!y ittoy I I  11 st~l'ls 1 1  ol' I . ( ~ L ~ \ # I I I  

\r-l~ere coril~tii~r~icntiort lvit11 tllc surfac:c* CIIII  I i~~i i i l~ t t l in t~~l .  
'L'llis refugc! chnml)cr, slro\vn in fig. 45, 11 plrotogrnpi~ of ti~c. 
interior, ru~(l in fig. 46, a sketclt sl~o\ving tllc mctlrod 01' C O I I  

strtictio~l, is lined \\,it11 collcreto nt~cl (.loset1 1)y i u ~  air  lock 
])rotcctetl wit11 steel explosion-proof tloors. A 11olc S inchcs 
i r ~  <;inmeter is drilled frola the surface into tllc cl tn~nl~er  
~vbiclt is 7 feet higli, 28 feet long, nnd I6 feet \vide. T l ~ c  



sl~ulc roof of t l ~ a  t!i~~unlrer is s~~ l r l~or t e ( l  by s i x  vonvre!e 11iI- 
lers t\vo feet squtire. 2\11 en~lrt!. ~~o\v( lc r  call ~ ~ I I I I Y ~ ~  i n  1 1 1 ~  
rnoutl~ of the drill hole H J I ~ \ V H  its 11osition i n  fis. 4'). 'SII~OIIKII  
t i le  drill i~ole fresli a ir  ran I)e I ) I I I I I ] ) ( V ~  t o  ~ I I c !  ( . I I ~ I I I I I ~ C * ~  rind S I I I I -  

lrlics curl 111: lowerrcl. Ilefugt- c.l~nn~lrers i n  (.o111 i n i ~ ~ c s  111.1: 2111 

utlrnirnble prectn~~tion ant1 nt lcast t\vo s l ~ o ~ ~ l ( l  1rt1 1)liilt in 
cvt?ry n~int., pnrticulnrly in inint~s i n  s o ~ ~ t l ~ e r t ~  l l i n o i  i n  
wl~icll esl)losive gas nnti dust a rc  f o t ~ t ~ d .  

Tl~c: stnte of lllinois l ~ n s  o i l  t11rc.c: I I f c ~ s c : ~ ~ ~  
Ststions trt \r.l~icl~ ercsvs a re  ~r~aintaint.tl for rt!n~It~ririg 11s- 

sistancc in enso of explosions o r  ininct firvs. X I I I I I I I ~ I C - ~  of 
mining con~pnr~i rs  nlso innintnin r(sscIIe I I I I ~  first ni(l erc\vs 
nrtd equipment. 

PER C A P I T A  I 'RODUCTION OF I<hII)LOYISES 

l'llc factors \vl1ic11 enter intn t l ~ c  totnl I I I I I O I I I I ~  01' 111b0r 
I I C ~ ( ! C S X I I ~ ~  to psod~~(!e tlte tonnage of c:ncl~ tlistric.t nr(! : Xntion- 
nlity of en~ployces, tl~ickncss of sc?nnt, systcln o f  inininfi, per- 
('cntngc! of tonr~ngc untlereut, cl~nrnctcr of rool', ilnily tonnngc 
of mincs, nnc\ t l ~ c  extent of ~rrcpnrntion of con1 for ~nn~.ket .  

111 nnnlyzing 'Vnble 20 ~\~Iriclt contnirts tlntn on tlnily p(!r 
i.~~lritn ~wocluclion of einployctrrj it ix noticc!c~l)lc illat !list l.i<:t I ,  
1I1c 1011g\vnIl Oistrict, l)ro(lt~ces only 2.1 tons 11t~r ilny 1 1 ~ ~ r  ( > I I I -  

ployec a11t1 only 2.X tons per tiny per fncc: \vir~.licr. 'l'l~is Io\v 
~ ~ o t l u c t i o n  is tlne partly to the ntctl~otl of inining but pri11- 
cipnlly to t l ~ c  t l~ in  seam wl~it!l~ in this district I I V C ~ I I ~ C S  :! feet, 
:! incl~cts in t l~iclu~ess.  1,onpvnll I I I ~ I I C S  in 1)istrict I \ '  in i t  

sen111 4 feet, 8 incl~cs tl~ick n\.crnge :I..', tolls 11 (lay 1)cSr C I I I -  

ployee nntl 4.2 tons a day per face \vorltr~,. I t  t~t l ic!~ tllc 
same n~nount  of lnl~or  nt the fnce in long\vnll I I I ~ I I ~ I I ~  to gnin 
11 slice of con1 3 feet, 2 incl~cs thick ns to g r ~ i ~ t  one 4 I'cot, 8 
inches thick. 

111 Ilistricts l l  nntl I l l  t11e I I I ~ I I C ~ S  nre 1111 S I I I I I I I  n 1 ~ 1  t l ~ ?  
avcrnge numtl,c?r of tons n tlny pcr fncc \\.orl;er is 11igl1 I)(:- 
cause in 1)istrict 11. nlmost nll t l ~ c  con1 is ~ ~ l ~ t l e r c u t  11nt1 in 
1,otll districts the labor is c l~irf ly Alncricnl~, 111l i s I1 ,  1111~1 

Scotell nncl tl~c: con1 is ensily ~nin(~cl. In 1)istlicts I\', \', 1'1, 
I ,  I I I  I l l ,  I v11icI1 t l ~ c  inines 11rc of 111rger ~n1rneity, 
tile 1)c:rcentngc: of 1111t1ercut con1 is the ~ l ~ i ~ f  factor in l1ig11 pt!r 
c#npitn protluction nltl1011gI1 the nli~nI)er of I I I ~ I I  CIII~IO!~CCL in 
rcscrc:aning plants and \\.nshcriep, thickness of st!nln, IIIK\ the 
nntionrtlity of cmployces nrc? mtnor f n ~ t o r ~  i l l  lIistri(.ts 111, 
\'IT, llll(1 1'111. 

7'11e con1 ~nining inc l~~s t ry  i n  in 11 (!riti<!nl co~~(l i t ion 
in I l l inoi~.  T11c principnl cnusc of t l ~ c  p r e s c ~ ~ t  tlcprcssion is 
t l ~ n t  i t  l ~ n s  11r1~11 too ensy to open n mine. '1'11t. Xfining lrtves- 
tigation Co~nn~ission of the State  of Illinois in its report to  
Governor Cl~nrles S. Deneen, Blnrci~, 1911, s ~ ~ i c l :  

"T11o nurnber of s l~ipping mines in Illinois is grctntly in 
excess of the number requiretl to  supply the I I I I I T ~ I ~ I I ~ I  tl<!mand 
for Illinois conl. This l ~ n s  rc.sultcd in t11r n c t ~ ~ n l  nr~rtnnl nver- 
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I r i  I of I i s  o t i ~  I Illitlois for s c ~ -  
('r111 y ( 2 ~ ~ r ~  ])list 11cing ~~inter inl ly less tl1r111 t\r.o l11111(1rctl tlnys 
per yenr. \\'it11 II 111ore rc .~~so~~al) lc  ~ ~ , l j o s t ~ ~ i c ! t ~ t  of 111i11i1lg 
capncity to t11(? grea t (~s t  possil~lc ~ r ~ n s i ~ l ~ t ~ n i  ( I ( ! I I I I ~ I I ( ~  (\\~I~i(:ll 
is entirely fensil)lc i ~ r  so fnr 11s tl~c? ~ I > I I I I I I ~ I . I . ~ I I ~  or 1)11ysic1ll 
c o ~ ~ s i ~ l o r n t i o ~ ~ s  nr r  c.ollc:c!rllcil) i t '  s l~o~r l< l  l)c i~ossiblv for t l ~ o  
111i11cs to be ol)c.rutt.cl 1111 ~ ~ \ ~ c r n g c  of a t  1<.11st l\vo l n ~ ~ ~ ( l r o ( l  111111 

fifty cleys per yc!ur. 'l'l~e res~i l t  of t11is (!onclitio~~ is t1111k 1\11 
III' ~ I I I !  I I I ~ I I I !  ~ ~ I I I I I ~ I I ~ I ~ I * ~  ~ I I  I l l i ~ ~ o i s  ( 1 1 0 ~  I I I I O I I I .  s v \ v ~ ~ t y  ~ I I I I I I S -  
nltcl) IIIT idle on t u ~  a\rc:rngc lit i~!ast xisty d ~ i y s  per ycln 
more t l~nn  ~ ~ c e d  l)o if' tlterc \v(?r(? 11 ~ C I ~ Y C I I I I I ~ I ~ I ~  ~ t ~ l j ~ r s t l n r ~ ~ t  of 
I I I ~ I I ~ I I ~  cnpncity to tllc, follcst trn(lr3 r c ( l i i i r r ~ r ~ ( ~ ~ ~ t s .  

Stntetl in in~ollrcr I ,  tllc t ~ ~ l t i r ~ .  forcoo of I I I ~ I I ~ ~  ~ > I I I -  

ployees is itlle on<?-fo11rt11 of t11c ti111e tlwy sli~~rtlrl I)(? al)lt: t o  
\vork nftcr Innking 1111 nllo\vnnce for u~~nvoi(I~tlrlo iille tilnc!. 
'I'l~is 11:is the same effect ns t l ~ o n g l ~  on(. fokutl~ of thvrn \vc!ro 
itllc n l l  tile time. 111 ot11er \vortlfi, fif!i.t!11 ~ I I ~ I I S I I I I ( ~  I I I V I I ,  ill 
effect, nrc itllc t l ~ r o u g i ~ o r ~ t  t l ~ e  c,l~tirc y('t~r, 11\11 hcaltl i l l  t l ~ k  
111t111stry by tllc nttrnction of tl~c! cscesrivc! I I I I I I I I J ( ~ ~  of I I I ~ ~ I O S  

r l o n ~ i ~ i ~ ~ l l y  in operntion. 7'11is is 1111 c11orll1~111s cvo~ lo~ t~ ic  \vlistc." 
011 nccount of the lnck of 11 u ~ ~ i f o r t n  systv111 of ncfcou~~ting 

it is tliffic~~lt to lnnkc c o ~ n ~ t a r i s o ~ i s  II~!~\W{.II  t l ~ v  cost o f  silnilnr 
opcrntions in different districts nl~tl  to ~ ~ ( l j u s t  scslling quotn- 
tions for  t l ~ c  tliffercnt fields nccording t o  nctonl costs. 'i'11e 
1)ooks of many operntors (lo not s e g r e g ~ ~ t c  tllc! aost itetns for 
tlifferent p l~ases  of milling opc>ratiolls so t l ~ n t  tllc! profit lcnks 
con be discovered. 



r 9 I lte caltt~scs of ~rri~~t.-air pollution are:  re2il)ircitinn of rlrct11 

illltl n ~ t i ~ ~ i n l s ;  gases fro111 tllc* ttse of c!si~losivt~s; funitss fro111 
~ ~ ~ i t i e r s '  1~111111s; absorlltinlt 01 oxyge11 I cot11 ri11(1 1)yritcs; 
estldrrtio!~ of gns fro111 tile S ~ I I I I I ;  c~tttt~natio~ts frorrt (:rc.r(~~~l(.rtt ; 
tlt?tny of titlll1t.r; coni dtlst fro111 tl~ining opelrntiotls, e t ~ .  'I'liesc~ 
fncttrrs often t*olnl~iae to i~ttl)ovc!risl~ lninc! nir ~ i r t t l  rc%l~(lcr i t  
i t t , j~~r i i r~~s  t o  t1t ts  I I ( v I I ~ I I  of t 1 1 ~  I I I ~ I I ( * ~ S .  'SIIC? ~1roli1~~111 of pr(.- 
vthr1ti1rg ex(~t~ssiv6~ 11oIltttio11 of l I t ( 3  11ir is, tl~c:rcf~irt*, very i111- 

~l~lrll1llt. 
' I '  ~ I I ~ I ( ~ ~ I ~ I I C I I ~ I I ~  i r t  11et\vet:11 1 1 1 1 2  1 1 g 1  S ~ S -  

t t2r11  111111 t 1 1 ~  t ~ ~ ~ ~ ~ t o ~ l i l i ( ~ ( l  root11-t1t111-11ilI11r 1111tl I I I I I I ( * ~  8yht1~1118 
rtec*essiIntrs st,pnrnte tlisc:ttssiorts I v i l t t i ~ ~  i l l  1111tg\v1111 
rrtinc?s n11(1 i n  111ines ot11er tllntt lor1g\v1111. 

Oglcsb !I.onuwall 
1.a s311YC 110 
Henlort . Room-and-pillar 
GIen Carlon do 
Avenge for lonpwallil.onyuall 
Avcmac for room- , 

and-pillar Room-and-pillar 

r~rn~n-nntl-~)ill~rr rninitig, t11c. f11~1.a of tltc r0(111is, t l l t t t  is, t l t ~  
working places of t l ~ e  n~inc~rs,  a re  o~rtsi(le tlte tlircvt 110\\. of 
tlte nir ctlrrent except \rllen tllo fnrc of n roorn is a t  tllr point 
where n cross-rut is driven t t~ro~lgl t  tltca room-pillnr. In 

(1%) 

I ( J I I ~ \ v ~ I I I  I I I ~ I I ( ! S  t l ~ c  11ir c.t~rr(:t~t :tI\v~tys llo\\.. t t l o ~ t ~  t l l ( ,  \v~rl i .  
iug fircc?, lis slto\vn by fig. 20. b!i)rv l)Iiy>i131il ~ l i s t ~ o ~ ~ t f o r t  is 
sufft.red 11). tile longtvr~ll i~ril i~*rs,  11o\v(.v(!r, II(:(~:LIISC' 1 1 1 c 0  ~ ( ~ I I L -  

I~(~rcttirrc tit t l t ~  face of tile Io~tg\vr~ll ~ttirtt.s i s  g r t ~ ~ 1 1 . 1 .  tlli~tt i l l .  

tlte Slice of' ro11111-ti1rcl-pill1ir lrtil~os. 'Vltis i:< sIto\v~t i n  ' S ' I I I I I , ~  
21 \vlliell gi\,c$s r c tu r i~  air  tc~~n\~rrn t \ i r ( ,  f o ~  r t t i~~r s  1itiiit:r \)trt11 
syst1.111s. 

'I'ltis t111il(% sIto\vti t11ttt (111ri11g ~ I ~ ~ s s I I ~ ( :  1ltr1111gl1 ~ I I I !  \ v~ r l< .  
ilrgs of a lo~~g\vnll  mine of nvvrrrgv size! I I I , .  vc .~~t i l ;~ l i~ tg  ( . I I I . -  

ri?rrt 1111c1er~n(!s 1111 ri\rerngt! risi! i l l  t~111{1~ri1t~tr(:  211:: ~ I ~ ~ r v ( ~ s  
rrl~ove that lit tile 11otto111 of t11~ clo\\*~t~~c~st hltnft. 1 1 ,  11 ~ O O I I I .  

r~rtd-pillrxr ]nine! of or(1i1111r.y t~rtcrrtf of \\.orl<i~rgs t11(. a i r  ( s ~ ~ r -  
rent has its iivern6.e teml)erttturc ritise(l 11.1 ilt.grocas 1.'. 
\vllil(: 1)nssing t l t ro~~gl i  tile rrtitic. 'i'ltis i~\.c!rri~(! ~lifTcrc~tv(b 
tl~rolrgl~oot. tile yenr of 9.1 dc!firc?cs l~c~ t \ \~ \ . eo~  tit(: ~ ~ : I I I I I C ~ Z I ~ I I ~ ( : S  

o f  11~11g~vnIl I I I I ~  ~ ~ ~ I I I ~ - ~ I I ~ I I - ~ I ~ I I I I ~  I I I ~ I I ( ~ S  is 1:1rg(~ly I~~~~~i i t t s t !  i l l  

t l l c ?  f l ~ r ~ n e r  u 11rtrc11 s~iinller rlu1111tit.v of rtir \vitlt I o \ \ ~ ~ . I .  \rc:lo(:ify 
Iulsses over l i~ore men nlrtl I ~ I I I I ~ I S .  S~~rt~ctitrtcs t l ~ c  go11 lircss 
ii t  long~x~nll mirles incresse t11e tc?1111)(&rnt11r.t,. lVl1t511 iitiltiltg 
is dorie in tile (:lay 11ndcr tile c.or11 fc\\~ go11 1 i t . c : ~  O ( ~ ~ - I I I .  I)c(~iu~sc 
tlieit not mt~clr t:onl finds its \vny illto tile p r l ) .  (;oIr fires lire 
tliore frctq~lc~~rt \vlicrc tln(1er11iitiing is I in 1 1 1 t 5  con1 IIC-  
cuust! every condition necessary for s1)ontiittc!o11s c!t~ln)~~ist.iort 
is tllen foi~rld in tire gol) n1)olrl 15 feet fr(ltrr lllc l'i~,.(.. '1'1118 

necessary factors nre: 
Fine pnrticles of coal. 
I'inely divided iron pyritch. 
hfoistnre. 
;\ir confineti in tllc intcruli(.cs of t l ~ e  gal!. 
Illitin1 l~crtt prodtlccd ~)erl~rtps I r.oo~' prc.ss~ll-,. O I I  t l t t !  

~ 0 1 1 .  

\i%erc the gob in not hcntcd to tltc 1)c)irtt ol' ( . o i ~ ~ l ) ~ ~ s ' r ( i ~ ~ t  
its 1~~rttl~ernt.11rct mny be r n i ~ e d  ~!ons ider~~l~ly  11s t11e ~~r i ( l r~f io l t  
of ooiil n ~ i d  pyrites. I3ecaosc tltc prcscX~lcc 01' nir is ~t(,(-cssary 
for tltis prnt?css go11 fires do r1o1 ot.c81rr I I I I I ~ . I I  frlrtlt,.~. I ~ ~ l ~ i t l l l  
tile f11c.e tlllirt t\vel~ty feet as  11ey01tO tlris 11oi11t t i t < ,  stbttli~tg 
of tlrc, roof llns ~~nckct l  tlrc go11 so tiglttly tlti~t a ir  is ~.rcluclctl. 
Tltnt sufficient lteat is developed by u few ;.111) fires to bring 
abot~t  the incrensrd temperatttres nf tltc lonp\vr~ll fncc. is 



sl~o\vn I)! t i  tc?n~l)erc~ture reading of $4 tlegrcttu E'. tak(>n nt t 1 1 ( ~  
fnc~e 10 feet frotn 11 goI) fire i~ f t e r  tile a i r  (:ltrrent 110s ])i1ss('11 
the sc~alt!ti.off fire, and try 11 n.utIing of 73 degrees 1.'. tnk(m ill 
tile ftlcr 100 feet tlistnnt froill tllct fire I)eforc tlrc cwrrcrlt 1111.- 

pnssed over it. 
Tlre cost of rcanlovi~~g s~i1p1111r fro111 ~ J I C  I I I ~ I I C  vnri~!s frtrlt~ 

:!.i to I:?!, cc.nts 1wr ton of con1 I I I ~ I I ~ I ~ .  1Jirt.s in tllc. go11 ol' 
lonps-all rnines tlre cnsily scv~ltrd off. The? usr~nl 111(~t11od is 
to i~nilcl aro\ln<l t11rc.c. si(lcs of r\ Lirv 11 ri~litl \\.nli of r~)of  r014i 
l ~ ~ n \ ~ i ~ ~ g  ~ I I I !  g1)11 tv11i1.11 Itns I ) ~ * I , I I  I I I I I ~ ~ I ~ I I  11y ~ I I I I S  s(!tI1i11~ 11s ~ I I V  
fo11rt11 .si~lt.. 2 1  I i~rir~g of line sn1111 is 1111ic1~1l i11si111: o f  tl~t! \virll. 

r l 7 l ~ e  sl~ntl is ust~ally I ~ r o ~ ~ g l r t  into the I I I ~ I I C  for t l ~ i s  1)11r- 

]~ose tind s t ~ ~ r t ~ ~ l  nntI(~rgrt)111111 to IN! rtbntly for i~n~nc!~Iitrt~! IISC! 

I nee l t l .  In~~ludirrg 18ost of snntl tlrc ttsl)c.r~so of scviling 
off n slnall go11 tirt. ri~)lrrt,sin~ntvs $5. 111 sorne inincs road 
drlst instcxicl of stlr~d is nscatl for sealinji olT firc?s lincl serves 
the 1ulrl")se nx \v(.II l ~ e ~ ~ i r r ~ s ~ ~  ro1111 (Inst 1.011sists ~ ) r i~~~! i l )n l ly  
of int.11 sllalv [~ulvt!rizc.d 11y (.as \vh<~c.ls OII tile trtivk nntl \by 
t l ~ e  fct~t of IIII.II 1u11l t~nin~nls  (111 t l l ~  r~ndtvnys. If 11 fir(: <)C(!IISS 

from 5 l o  20 fevt froni tllc f11t.t. l~c.t\vrcn two r o s ,  it is 
renc*l~c,~l il l  so~nct nrines I)! tlijiging tlrrongi~ the I~urning gob 
ivllicl~ is t11tt11 loli(lrc1 c)111 if i l e  I f  sc-uli~tg off is 
begun. 'I'llis ~nt.tl~o{l of \v t~ l l i~~j i  oII' is r(-gnr~lccl 11s very c?ffic.- 
itrnt bccnt~se t l~v  snncl or  r~)acl tlr~st packs r c ~ ~ l ~ n i ~ ~  (alI'c~c:ti\.c for 
nt least t\vo ~ n o n t l ~ s  nncl 11c.forc. the cintl of this pcsriotl tllc2 
fires a rc  estingr~ishrd. 

Very little 111nrs11 gi13 is fot111d in l t~ng \v~~ l l  III~IIVS, t i l t l ~ o ~ ~ g l ~  
occasionally 11oc.kets arc. tliscovert!rl in a~nnll snnd tlcposits ~ I I I -  

mediately nl)ovc. tile xt11rle roof. \\It~(:rover it ~ I I I I S  O C C I I ~ ~  it is 
clt~iekly tliff~~setl in the a i r  and I~c?c~ornc~x so (lilute thrrt no cap 
is s t t o w  by n testing lamp. 

Roof falls oa~~aecl 11y tire ctxpti~~aior~ n n ~ l  eontrnction of 
roof niliterinl on ctct.onnt of tc~mpcrutt~rc cI~tiug<~s tire nrlnier- 
ot~s, I~ecnr~se c.ra~rkx extent1 sc?vcrnl feet into tlle in~nledintc. 
roof. 'i'so of the mines esti~nin~.cl l~cvit tllo intnkc nir i n  
winter to keel, tlle t e n ~ l ) ~ * r u t ~ ~ r e  n ~ o r c  (ror~stnc~t tlnd also t u  
 wev vent the fonntition of ire in tile intnke sllaft. 7'11c tirnolrnt 
of roof fnll is in this way 1c.ssenrd. I n  one of tllese rllincs 
the cxhnust steam from t l ~ c  fnn engine is pnt into tlre domn- 

v t ~ ~ t  11ir s i ~ ~ ~ t ' t  tI1ror1~11 11 4-il1~11 pip(8 111111 11s 11 ~ I I , I * ( ! I I I ~ ~ ~ I ) I I I I ~ ~  

I .  i 11 ~ I I C I I ~ I I :  SO 101s 1 1 1 ~ 1 ~  c~s111111sL S ~ I L ~ I I I I  

(.o111i1 ! l o t  l :~v- l~  t 1 1 1 2  s111rf'l f rc~:  SSI)III i l -~? .  11 I l $ - i r ~ ~ a l ~  [ ~ i p c  for 
1 I I I I I 1 1 1 t  It. is  S, . I I I I I I I I  III.(!(:ss:I~~, 
I I I I \ V I . V I . ~ .  1 t g  listL I l~ is  l i v ~ .  sl1~11111. I n  t l ~ c  otl~ctr rrlinc lh(t l i ~ c  
I is . . i .~i t  I I i t  sI111t. ~ I I ~ O I I I I  11 I l ) i l ) ~ ,  
\ v l ~ i v i l  I ~ * : I I ~ -  to n c.yli~~cll.ic.nl rn~lintor i fcct i l l  rlin~l~cltcsr ~)litccll 
; i t  t i l l .  1)Olt11111. 

'l'111, I I I ~ I ~ I * S S ~ ~ ~  for nrtifil*itrl 1111111i11ifi1~1itii111 to ~ ) S ( O ~ I - I I ~  V O I I I .  
I ~ r l i ~ s  I I I I I I I ~ I I  I I ~ i l l  i ~ s  111- 

~ I ~ I ~ I I I ( ' ~ I  (IS 1111 t l ~ e  1.0111 is rc~1110v(~d f1.0111 111(1 ~ I ~ I I I I I  t ~ s  (\I(:  l.ic(:c! 

i~clvnn~.cs n~ltl 11s t11c es(rl1vntio11 is fillorl \ \ f i l l 1  \ V I I S ~ ( ?  r111-1; 111t. 

O I I I ~  s ~ u r c c ~  of sopply for  con1 cl11st n r ~  tllc. tli~ily ~ v o r k i ~ ~ g  I'III:I, 
of frc?sl~ con1 arid tlrc sl)illings f r o ~ n  tlltt pit I Y I ~ S ,  in ro~)tl~-tru(l. 
pillnr 1ninc.s t l ~ e  ribs of tile ctntire \ \ - ~ r k i ~ ~ g s  111111 S O I I I C ~ . ~ I ~ I ( ! S  

nlso the roof nncl floor twc? of con1 nr~cl tl112 sl)nlli~rg of tlris 
~ ~ o l ~ l  fnrnislics 11 co~r~ulnlivc sn])lrly of' c111sI. I11;11 lrcco~~rcs VOII-  

stinltly ctrit5r nntl more? cs l ) lo~i \~~a .  '1'111. cr~)nl < l~ts t  frorn ini~~ir ig 
nt. t l ~ t .  fncr in long\vall 111iuc.s is coverctrl \vitli s l ~ i ~ l c  11nd 1a111y 
\vitlrin II few. (111ys nfter if is rnnd~t so tllnl. 1111.1.t. is 110 ~II:I:IIIIIII- 
Intion of it. ')'Ire t111st l~rus l~c t l  fro111 tl~c! rilrs t r t .  It)r~g\vrtll 
~~rirlt.s is not i ~ ~ l l ~ ~ r ~ r ~ n n l ~ l e .  'l'l~c nllalyscfis of s t ~ ~ ~ \ l ) l c s  ~ I I I I S  t11l(c!11 
slrou. t l lnt  111(, cl~ist consists r i ~ c i t r l  I sl~lllc I ot11c.r 
i t  t .  ?!able 22 gives tilt! aver11g1? of ;111111ysc?s 11r1el of 
1rrcssul.es tlv\relopetl ill tile espiosibility np])al.:it~s for 14 S ~ I I ~ I -  

ples of longmr~ll rib dust collected in tile I I I I I I I I I K C ~  \ ~ I I ~ s .  

Tllc high avernge tempernture of the air  in lor~g\vnll 
rnines decrenscs the r e l ~ t i v e  humidity and considernblo mois. 



turt? is ~rl~sorl~etl fro111 t l ~ e  I ~ I I ~ I  of ribs n ~ ~ ( l  roi1(1s so t l~at ,  U I I -  

Ic!ss ntlditionul rnoisturc is s i~pplie~l  I)y s(;tS1)1~gc \vllt(:r or i)y 
sprinkling, the (lust of the roa~lways i)et.o~~ies very dry. 111 
u few lo~tgwlrll i~ri~res tlw I I I ~ \ I ~ I ~ :  rot~<ls urc. sl~ri~ikl(bcl lit inter- 
vitls vnrxing fro111 one wcck to tl1rt.1. I I I < I I I ~ ~ I S .  

:\ co-olwrz~tivc b~~llt.tiri ~ I I I  t l~v  t.l~tiractor of t l lc .  (lust i l l  

Illinois wines will soon l)e ~ ~ i ~ i ~ l i s l ~ c ~ t l .  

l * : s ~ ~ l o s i v t ~  gals is ~ O I I I I ( I  i11 tavvry (listrid i l l  Illi~tois 11i1t ~ I I  

I list t.ic:ts 11, 11 1, 1 V, I I I I ~ I  \.I I I p i s  is fo1111(1 i l l  ii(:tiv(* 
\vt~rki~tgs us1111lly t ~ r ~ l x  iri  roof ciivtrs i11i(1 i t t  slips 111111 i l l  sii1i111 

t l~ t l l~~t i t ies  i n  111)1111clo11tvl 11rt~11s. 111 tlitls(t tlistricts Z L I I  o ( .c t~s io~~~i l  
~ ~ t ~ t ~ i ~ l e n t  o e t ~ ~ ~ r s  by ig~~i t ion  of 51111lll l~o(iitbs of fitis i n  tl~(!s(: 
r s  In 1)istrit:ts V niltl \'I 111it1 i n  lilt: norlli(xilsl 111~rt of 
1listric.t I ,  1 1 v t r  t l ~ t s  st~l~jt!c.t ( l f  vc.~ttilatio~~ is 11 \.it111 
one i~t~lsrn~~cl t  11s t l~cre l~nve l)t:en st.rioi~s e s l ~ l o s i o ~ ~ s  of fills 

I I I I ~  tl11s1 I I I  n i e s  rcsl~lti~lg i n  11111~11 loss of life I I I I ~  

dcstruetion of i ~ r ~ ~ l ~ v r t y .  'l'l~e ilisastrous esl)losion ut the 
Zeigler ~ ~ ~ i n e  i l l  l!lil.5 irrl(l the fir(, in I!lOS n~id  tl~cs t.splosion t i t  
the Nortli mi~ie, 1lnynltot1, i n  1!)14, wil l  11t. rt?1.1111t-f1 11y th~sc! 
f ~ ~ i l i r  i t  I l i ~ i s  ~ i i i i g  I i ~ t o r y .  V r r ( ~ i ~ e ~ i t  expl~~sior~s  
of less ~ n ~ ~ g n i t i ~ d e  i n  ot11t.r I I I ~ I I ~ S ,  I I I ~ I I I ~  IPS t l i ~ i n  resi~ltiiig i n  
loss of life rind ~ t l l  nf  t l l c b r n  enttiil i~~g nrtaltt t.sl~t!r~st: in rc!c:ovor- 
i11g tlte ifline or  11 portion of it, ll~ive c:a~~st.d these tfistricts to 
Ile rrgnrcled p rn~~cr ly  as  dangero\~s. 'I'l~c n\illes less tltnn 100 
feet deep sec?rtl to 11e conlpnrutively free from explosi\v? gas. 
As the rock ~tr21t11 of the ~l~nllo\v ~ .uv t~r  tire 11rokc11 ~ I I I ~  i l l  

plnces crndcd, the xpaccs left by rock ren~ovul l)eing tilled 
with sand and clay, rn~rcll of tho glts i n  t11r bed 11t1a esc~aperl. 
\Vhere the btvl lies tit t lc l~t l~s  grc~ltcr t l ~ t ~ ~ r  100 feet i t  i n  I I N I I I I I I ~  
i~nrlrnint~~l nnd ~!orrtnins the grentc.r 1111rt of tilt! glrs origintill!. 
fonned ill  it .  lfallartl cltates tl~ut ~ I I S  ~ I I I ~ ) ~ ~ ~ I I I I ~ C ~  11 (:ot~l 
I,ed just as \vtltt~r i n i p r ~ j i ~ i t ~ t ~ s  11 I)trroils s~~l)xt~in(te tin11 t l ~ ~ i t  
its escnpe rc.nults tlirrctly from u difference of 11rt.ss11rc IPC.- 
tween the interior c~nd the esterior of the nlttss. 'I1Ii(> 11igl1est 
pressure of gnu in the solid coal \vl~icl~ \vus recorilecf 11y Dnr- 
ton in this district was 33 pounds per square inell altlioitgh 
the presslire i s  prohahly hiaher in certain areas. Ilomever, 

11 dityerel~cc i n  11rt!ss11rt~ o r  11 fv\v I I I I I I I I C ~ S  1111ly is S I I I I ~ P ~ ( ~ I I I  1 1 ,  
set up $1 stcwdy Ilorv of giis f r o ~ ~ i  ~ I I C  ( .o i l1  i111o I ~ I I L  \vorI:i~~gs, 
'Plic i1cti1111 VO~III I I ( !  of ~ I I S  fo1i11(1 i11 t I 1 < 2  I Y ! ~ . I I I . I I  11ir < * I I ~ I , ~ ~ I I ~  

I I I I ~  tittic. will dcl~cnd 1~11it4'ly n111)1i 1 1 1 t h  111111il)t.r 01. i l ( * t i \ . ( ~  ~vork- 
i11g ]IIIIC(*S i n  t l ic I I I ~ I I ~ !  IIIII<!SS t11~: IP(vI ~ , > I I I I I ~ I I S  I I I I . ~ , ,  s ~ , I ~ I I ~ , .  

1~11sins of'  as, tI111t is, it \\.ill ( ~ ( L ~ I C L I I ~  1111011 1111: 11r(.t1 01' Src!s11 
coal face c?sposetl dnily. 'l'l~is sttlt(.111e11t is I I I I ~ I I ( ,  O I I I  1)). 1)11r. 
ton's fintlings. I n  olio mine 418 fcc.1 tlccal~ \v i l l i  n clliily 11roc111,.- 
I ~ I P I I  of 2,:100 foiis I I C  rec~~rcls 1Xl I S t  o f  III(~IIIIIIII(: 1 1 ~ ~ 1 .  

I I I ~ I I I I ~ I ~  i n  tllc I . ~ ~ ~ I I ~ I I  ltir r31trrt'~1t \v111111 t I 1 1 1  I I ~ ~ I I ( ~  \VIIS I > I I ( # I . I ~ ~ ~ I I ~  

1:1c:. 47. E x p l o ~ i ~ ) ~ ~ - ~ l o o r  i n  c ~ ~ ~ c r c l c - l ~ l ~ ~ ~ - k  > t c , ~ t l > i ! t x  i ~ !  1)istrict 1' 

I I I I ~  7s ( . t ~ l t i ( .  fetal 1)vr I I I ~ I I I I ~ ~ ~  I I S I ( ~ I .  11 s ~ s i  f '  3 I I;) 
1111y.y. " 111 t11e fl11t-Iying I I I I ~ I ~ s I I I ~ I I ~ ~ ~ I  l l l i~~c~is  l ~ t ~ l s ,  ( l c ~ 1 1 1 1 1  o v ~ ~ ~ .  
200 fec!t doc!s llot I I 1 1  I S I I ~  I I l l ( .  I I ! I I ~ I I I I I ~  <I(. ~ I I S  

i t 1  the bed.x" 
r 7 

' 3 

I lie prc!s(.~~c~~ of I r ~ r ~ c *  \-OIII'III~!S , I S  ~ 1 1 5  , s ~ ~ ~ ~  1101 111' I l r ( ~ ~ ~ i i : t o ~ ~  
Sor 1111). ~ I ~ I I I I  I I I I IVSS it  is ~ I I O ~ V I I  I)! ~* r ( !v i t ,~~s  \vorki~~fis t l ~ ~ l t  111,' 

nren is one i n  t~~11ivI1 t l ~ c  co111 is ilrokt*~~ 11y slr11,~111r111 I I I O ~ O I I I ~ ~ I I I  

so t1111t it. ct(:ts ns 11 rvscr\-oir for II c.t~~~si~lorl~I~lc! s ~ l r r o ~ ~ r ~ c l i t ~ ~  
nren of t l ~ e  11rtl. I n  tlic (Itvp(!r ri~iiic~s of Illis district, 1111\vcvc?r. 
t11erc is a corttinuot~s I ~ ~ I I I I I I I ~ ~ ~ ! , I I  of girs fr0111 111~ i'r(~s11 (.t11\1 1111t1 



suc.l~ rc>st.l.vc~irs 1111iy IIC? I I ~ C I ~ C I I  illto 21t I I I I ~  poi~lt .  :\lt110~1gl1 
cIiffc.rt~lrt t%al,osIIrtss of frcsll I.(IIII (10 11ot give oIT 1111iforln 
qllantilic.~ of gas, so111c rsllclillg I I ~ I I I ~  I I I I < ~  s0111e 11lI'ge 11111111- 
tities, tile u ~ g r e g n t e  e ~ ~ r a ~ i a t i o ~ t  is c~~r~a i t l c~r t l l~ lc~ .  ' i ' l ~ ( !  t . ( ~ t ~ c r l ~  
a i r  in t11e. 1ll1t.nst sltnft a t  outa I I I ~ I I ~  couta ioe~l  0 . 3  11t!r (:er~t 
11et11a11t. T11e i r r rgu l~r r i ty  of t . ~ ~ l a n a t i o ~ ~  in (litYcrc111 st!c:ti~)rls 
i s  \veil il\ustratec\ 111 one nline wllere llle nptrrrst trir ( s o n t a i ~ ~ e t \  
0.3) per cent ~ t ~ c t l ~ a n e  culcl n eross-c!~~try. or1 \vlliclr tlltfr18 \vtbre 
23 \ v ~ ~ r k i ~ ~ g  l ) l n ( ~ ~ ~ ,  III>IIS i ts  i ~ ~ t c ~ r s ( ! c t i o ~ ~  \vitIi t111- I I I I I ~ I I  ~b~r t ry  
c-o~~tt~illccl 1.08 [lev ('enl. 111 U I I ~ I ~ I I I * ~  I I I ~ I I ~  \v i I l t  fl.2fi 11(~r ~ ( L I I ~  

r~lctltarlt. in Illr! I I I I I ~ I I  S ( ! ~ I I ~ I I ,  s11111111(.s ~ I I ~ ~ * I I  i l l  t\vo SOOIIIS 111 
t\le f1ic.c s\lo\vecl 5.5311er eel11 ill orit. lint1 lo.:(> per writ in t h e  
otl1er. 

111 I ~ I ~ I I O S ~  ttvery I I I ~ I ~  U X I ~ I ; I ~ I I ~ ~ I  i l l  Ilistrit!ts V 1111tl Vl %#IS 

i s  ~ O I I I I ( I  i11 1It!velop1111~11t t* t~ t r i~*n  tt1111 i11 t l~t! ~II( :c!  :IS 1111 \vt~rl(.. 
ings clrive~l t o  tho rise. I I I I I ~ I I I I I C ~ I  ns 11nkoc1 ligllts a r e  rillo\vctl 
t l ~ r o u g l ~ o i ~ t  tl~c,su (1iatric.t~ tho xnfoty of the i l ~ i r ~ c r s  tlel~crl(ls 
upon the t l l o r o ~ ~ g l ~ ~ ~ e s s  of tile e s n ~ ~ l i n n t i o ~ r  of tllc! I I I ~ I I ~  t 1 x ~ r ~ 1 ~ -  
iner. A single t lere l ic t io~~ of ( I I I~ J .  I I I I I ~  res111t in g rea t  loss of 
life and  the  wrecking of t l ~ c  111ine. I n  ~nnrly 111i11es tlrc. use of 
naked lights should be abandoned unless tile quanti ty of n i r  

s ~ ~ p p l i e d  t o  t11e l'11ee is ~ 1 , r y  11111t(sri111ly i t ~ ( . . r ~ ~ ~ s ( * ( l .  111 11 I'WV 
I I ~ ~ I I ( ? S  the  IIS~!  (IS ~ ~ i f v f y  l111111)~ i l l  ~ ( ~ I . ~ I I ~ I I  s(:(:tio~ls is illsist(!<l 
1111011, I I I I ~  i~lis( 'd ligllts 111.t~ (l1111at.ro11s 1111tl i l l  0tl111r s I l~ l (>s  I I ~ I \ Y  
l'1.(~1111"11tly c ~ ~ ~ r s c ( l  sc . r io~~s  ( * X ~ I ~ I I S ~ I I I I ? ; .  

\Vl~c:~~ovt.r I I S  I 11 ~ I I S S X  I I I ~ I I ~ ~  I I I I V ( S  I I I ~ I I I I I -  

< l o ~ ~ e t l  tlrcy a r c  usu~i l ly  sc>alctl o l l  by s t o l ~ l ~ i n g s  of vir~.iorls inrl- 
tc,rinls. h lnrgc n ~ n o u n t  of ~n( . t l ln~lc  S I I C ~ I I  c.oll(~cts i l l  tllcts~ 
ill~ru~(lo~rc!cl urcns. I n  o ~ ~ o  )nine ill \\.llicll ; I  s(l~~c:c~.'c~il 11r(!ti I I ILS  
II(.I!II I 1 I 1 I I I ~  S I I ~ I I ,  I S I ~ I I I I I ~ ~ * S  (IIIILIVII  
111s1)11g11 11 :i-i11(!11 r(,lief pip(! i l l  t11(! S ~ : I ) I ~ I ~ I C X  S I I I I \ V ( V I  :iS.l7 II(:I. 

ccsllt I I I ~ : ~ ~ I I I I I ( , .  It i s  roportccl t l ~ n t  sirl(!(* tll(> (It1111 1\11 \\,lli~11 
tliis i ~ u l l c t i l ~  is l)r~st?tl \\.cro c~oll(*c:tc~l 1111 s ( ~ r l ( ~ l - ~ ~ S f  III .~:IIS i l l  

I < ' ~ I I I I ~ ~ ~ I I  Co1111ty 11t1ve IIC(?II opv~t<*(l  I I ~ I  111111 vc~~~t i lzr tc~l .  
1)etails n f  a stutly of gtls i l l  I I I ~ I I ( ~ S  i l l  S O I I ~ ~ I ( ! I . I I  l l l i ~ ~ o i s  

\sill 1)o fo~lntl  itt ( !o-ol~(~r~t t ivc .  Ilull(4ir1 2 l i .  S. I ~ I I I . ( V I I I  01. 
I s  0 r 1  I 1 1 I o i v  I I ('ot11 i s  . 11.  
I)ilrtilll. 

I*'t~<!(t S I I I I I ~ I ~ ( > ? ;  (IS t 1 1 ~  (:o~il \ V I I C * I I  ~ro1111d i t )  ~ O O - I I I ( , S I I ,  (lriecl 
r111i1 testc(1 i l l  t110 It111nr11tory i l l  L ! I . ~ I I I I I ~ ~ ,  s11,1\v 111111 t 1 1 ~  I I I I I I ( I ~ I I -  
teriltetl coill ( lust  of  ovc!ry (listricl is c~sl~lo.sil~l~!. '1~'l1(! 11\~1!r11g1? 
1ressnrc.s cltrvclol~t~tl i l l  t l fc  c~sl1111sil)ility I I ~ I I I ~ ~ I I ~ I I S  i~rt :  givc511 
fo r  enell t1istric.t i l l  'J'al~lc 3. 

~ ~ 

so. .ar~3lllc. 

I i t i t  I 1 1 1 1 ,  1 ,  I I t ! ~ ( ~ d ~ t s t  ~ . I I ~ I I I ( ~  or1 
tllc i i b s  of ct~rtrirs is not \.(,ry c~s l t lo r ; i l~ l~~  l i t~onl~sc it 1111s st1c11 
tt 11ig-11 r~~ois turc .  n111l sl~sln c o r ~ t o ~ t .  Slltrlc ~lro11l1i11~ fro111 the  
roof is grouncl 1111 11y (*nr 1vl1cc4s rlntl I I ~  1111, fc(2t of' I I I ~ ~ I I  ti11d 
111ulcs nnd tlre inert  d o s t  thus  pro(luccrl i s  111iscv1 \vitl~ t l ~ c  coal 
dns t  on the ribs nrld nets ns  n tiiluc*~~t. I lo\\ .~~\.c~r,  n l t l ~ o ~ ~ f i l ~  tile 



1.oi11 (lust nluy not i ~ c  sirtlieic~ttly t!x~rlosiblu to inititit(. nrt e s -  
itlosion \vlter~ a n  explosion is once initintctl in r ~ ~ i n r s  in tltese 
(listricts I)y ignition of gns  o r  l)y n I)lowrl-o~~t shot  tllc tllrst 
will pro1)ngntc~ Ill(? explosion ns  victlcntiy a s  nny otllcl.. 

'i'lle r ib cttlst of Districts \' nrld \'I, \vhir!lr lire gassy tlis- 
tricts, is (iry ant1 in 1)istric:t \'I is not likely t o  11e n~lulteratc!~l 
wit11 s l i ~ ~ l o  ltc*c.c~nsr tlic. c.onstant c l r o l ~ p i ~ ~ g  of t o p  c.oi11 ntlcls t o  
111(! s ~ t l ~ l ~ l y  of 111tr1~ (liist. 1.:vvry I W ( ~ I I I I ~ ~ I ~ I I  slto111(1 lte 01)-  
$c!rvcvl irt titcscs tlistric:ts f o r  t 1 1 ~  ~trvvc~ntion of (lust c!sl~losiorts 
1r11c1 fo r  cltrcking ~ I I I ~ I I I  it' t111.y nr(t initint(vl. At 11 fe\v n~in(!s 
i l l  tltt.sv ~lilitricta, t t ~ ~ t n l ~ l y  I I ~  t111,s1* in \ \ ' l t ic . l~  t l ~ c ~ r c ~  Itnvcb I I ( . ( ~ I I  

FIG 49. Ei%citficicnt brick stopping 

explosiorta, zrttc!~nlIta irrc inatlo t o  lcnscn tltrs (lnngcr. I I I  IXs- 
trict \' in one! tn i~ tc~  \vltc:ri! ron0 011st is  tIii(:k enle in~n cllloride 
is put on tlte floor of entries. ( : I I ~ I ~ ~ I I I I I  ~ I i l o r i ~ l e  b t~ ing  II Itygro. 
~ c o p i c  snit nl)sorlrr t~r~~ixturc!. (:o~tl ~ l n s t  \viten covc:rccf wit11 
i t  t)c!cornex rnoixtcni~~l nncl rt-nrninx tla11111 11s lortg 118 tllo cnl- 
c i u n ~  cltlori(lr c o ~ ~ t i r ~ t t a s  tit rrltsorl~ r ~ ~ o i x t n r t ~ .  'I'lt(! Iincst (:on1 
~ l u x t  ia tltua prevc.r~tetl fro111 Irc!il~g tltrown into L I I I H I ~ ~ ! I I R ~ I ~ ~ I  i t t  
l i e  f i r  i ~ r r e t t .  A t  thin i~rintt i t  \vna fot~nci tltnt 1)y rtsittg l!il  
pounds of granulnted cnlc ion~ cltloricle per  sclunrc y a r d  of 
floor, fine con1 cllrst lying one inell tltick \vns kept inoist fo r  
six montl~s.  T I I ~  use  of th is  sa l t  lins heen so sntisfnctory nt 

this  I I I ~ I I ( .  t l~ i i t  IL I I I L I C ~ I  g r ( : ~ t e r  11o(1). I I ~ ~ ~ I I  \\.ill it(! VII\ . I .SIY\ i l l  till. 
f~ i tu rc .  111 the  stnnll ( I ~ ~ n ~ ~ t i t y  1)011gl1t fo r  ( ! ~ l ) ( ! r i t ~ t t ~ ~ ~ t ~ i t i o ~ i  
(:i~lciurt~ cllloritle cost $I:<. Ilcr 1i)n. 'S11is cost \\rill I)(! consi(Icr- 
~ i l ~ l y  less if t l ~ c  s11lt is Itouglit i l l  l a rge  clllantity. I ' rovis io~~ is 
I I I ~ N I ~  111 1111ot1tc:r I I I ~ I I ( !  i l l  th is  ilistrict for t11(! i ~ x p ~ ~ ~ t s i o ~ t  ( I S  1111 

c!xplosion \vnv(:, tlrc: idtrri 1)c:ing 11) l l r c~v~t r~ t  !It(! ~tr( l~ti igi~lioit  
t l~rougl t  t l ~ c  I I I I I ~ I I  (fi1trit.s of 11 10~111  t:x~110sion i l l  II  ~ O ~ I I I  I J I .  

entry. AII explosion door  (fig. 47) i s  l,rrilt into ttvt*ry vighth 
s t o p p i ~ t g  along t l l ~ ?  muin entries. 'I'l~is tloor is lruilt 01' t \v ( ,  
tlti~.kncfisses oS one inell s11ipl11p Ilourtls, n n ~ l  s\vings \rcrtic:~~lly 
on 11 on(!-incIt iron rod. U p r i g l ~ t s  nncl ~;nsings 11re 1)iiiIt inlo 
tile stol~l)ing.  r l ' l~~! \\.idtl~ of tl~c! (loor, 4 f'o~tt :< ittclt(~s, is t i l t .  

siirnct \ \ ~ l ~ ~ i t e \ ~ a v  i l l < ?  \\.iiltlt of tlte crossc:ut, ltnt tlt~. ltcigltt \f;~ric.s 
wit11 t l ~ v  stopl)ing. 

'In 1)istrict \'I irt unt. 1 t i i 1 1 ( 2  \\.ttt(*~. i s  i)ilt(l<l t o  tlie S:~c:e of 
(:\'cry 1.00111 nnd the  ril)s, roof, at111 props  of  cry roo111 I I ~ ( .  

110sl~il Ilcforc! sltooting. In 11 fe\\, 01111:r nti~t<!s tlt~! rii)s ( I S  
v~t t r ios  ilrv 11os1td ov(:ry t\\'o \vc.calts. 111 nnotli(:r ~ i t i ~ t e  tit(! 1111til- 

age  roi t~ls  nr1: I)i~llastctl \\,it11 ns l~cs .  I t  tttlics S( i  c:lll)ic f(,c!t ol' 
I I S I I ( ~ S  to (:o\,(?r 40 I inei~r  feet of rand. J\TII(!II t 1 1 ~  ro1111 11(vi 
I)cconic.s coverc?tl \\,it11 coul dus t  itlor(! nslies nrct s ~ ) r i ~ t l i l ~ ! ~ l  on 
it. Tllr! rontls lire sprinkl(lc1 \\.it11 \\wtcr niglitly. 111 this  
n ~ i r ~ e  nn e x p l o ~ i o n  \\,l~i(!l~ kil ic~l 8 lrtcn tlictl out  fo r  ln(:k of 
explosive? tlust nftc?r t ravers ing 11 sllort strctclr of entry  i r t  
~ \ ~ l ~ i c l ~  nslt bnllnst l ~ a t l  1)tren used. 

il l)illlctin dealing \\.it11 tile explosibility of con1 tlust i r t  
Illinois mines i s  in press  and \\.ill soon I)c rently f o r  d i s t r i ln -  
tion. 

'I.'l~c su1)ject of l ~ u n ~ i d i t y  of a i r  in Illinois n~iircs 11ns \)ten 
r.o\rere(l i r t  Co-opcrntivc Bulletin 83, U. S. n u r e n u  of Xl in~s ,  
'I'ltc Ilnmiciity of hlino Air,  ity R. Y. I\'illinms. '1'11e 11111nid- 
ity of ix.tnrn trir i l l  Tllinoiti tnineli t .ltvo~igl~out til(. ~ P I I ~  :1\~(1r- 
trK(!s !1(; per  e<!nt m11l the! tempcrntnrc  c1vc.rnjic.s 64 dcgrecs 
1 .  'l'ltt! nvrrctgca Itrrttiirlity of 11118 n ~ ~ t l i i ~ l ( ~  # l i t .  i ~ t  Illinois is 
-1  I -  I cent nncl tltc! nvcarngc tc~tnp(+rnt~tr (~ rt2 (Iegrec~s I<'. 
'I'Itt: ~ n o i s t u r e  gnir~etl by tile n i r  current  in rstrnctetl  fro111 
the  ribs nnd \\.l~ere tllerc i s  no scepnge of \vntcr tllc lnoisture 
is obtained froin the  dus t  on tile ribs. I.lumidifieutior~ of 
mine nir  is nttcmptrd nt n few mines. A t  two rnincs in 



i)istri(.t I\' the illt~tke nir i s  Ilt~ntctl; tit olre by 11nssing it 
over coil o f  ollc-illch 11ilw (i!)S f t ~ ~ t  ionx t I ~ r i ) ~ g l ~  wllicll 
live stentn is pnssctl 111 n prtsssttre of SO 11on11(ls pcr sqllllrc 
illcll; 111 tile otlrc~r I I ~  jets o f  stc11111 es l t~iust t~( l  into the a i r  
sllaft fro111 tllc fnn C I I ~ ~ I I C .  At ~ I I O S C  I I I ~ I I ~ S  i t  i~ s t ~ ~ t c ( l  t1111t 
ill  tile colclest \ventller tllo illtakc. rrir a t  t 1 1 l 1 t t 0 1 1  of tltc 
air-shaft llns n tc?nlpcrnttlre nl)ovt! frct*zil~g. C1t.an-up e s -  
pense in this district can 11o lrssc~rlctl i~lnter i~l l ly  11y Ilcti~tirlg thtl 
intake a i r  and  every nline in the (listrict co111d prolitili)\y 
install n s t e u ~ n  coil o r  tlrllrn. 'Slit! initial tts11c.11se \YIIIIIO \I(: 
s111~1ll I I I I ~  the expense of opernt iol~ sligllt ( * I ~ I I I ~ I I I ~ ( ~ I ~  \\.it11 tile 

FIG 50. Latch in rib dog lo rcceivc sto~pink! 

snvirlg in clcn~~-1111 cost. 'I'II~! SIIIII(, roof S ~ I I I I I S  off 1)11(Ily i l l  

spr ing nntl strnrn~cr in ill!lny ~uirles I I I I ( ~  i l l  S ~ I I I ( !  ( : O I I ~ ~ I I I I C S  to 
fnll till tile lirl~cstol~c: o r  ~e~lels tot~c!  cnp rt1c.k is o s l~~~s ( ! ( l .  111 

govern1 ininctx i l l  tliix (listrict i l l  111!\v cttltritbs ~1r ivi~11 ( I I I S ~ I I K  
winter t11u roof I I C ~ ~ I I H  to  fnll wit11 t11t: 11(1\.(!11t ill' S I I I I I I I I ( ! ~  I I I I ~  
cnves to  the cnp rock. 'l'ht! ctlntsc o f  tilt: full i~lg is c:hic>fly tile 
expansion of tllc l~ lnd i  sllnlc \\.it11 the rise i l l  ~ ~ I I I ~ I ( ! ~ I I ~ I I ~ ~  of 
the intnko a i r  currttnt. M n i r i t t ~ i r ~ i ~ ~ g  the nir <:11rr~11t I I ~  11 I I I O ~ C  

nenrly constnnt tempcrnture by Inoarla of 11rel1c11ti1lg wit11 
steam coilswollld dccrensc t he  roof frills 11s tlccrcnaing t he  
seasonal range of tempernture. 

111 1)istrict \'I in t11rec 111itlc.s (~x111111st > t t , t t l r r  fro111 t l 1 1 '  ~ I I I I  

cr1gi11c is t11r11e(1 illto tit(! i1lt111<(! n i r - s l~~ i f t  i l l  \ v i ~ l t # - ~ ,  to ~ I I , I * \ * I > I I ~  

t11(t f o r ~ ~ ~ i ~ t i o ~ ~  of i(.c! i l l  tile 81111ft. 2lt < I I I ( ~  01' tl~c,se I I I ~ I I ~ S  tIl(! 
~ ~ s l ~ i t u s t  st(?nln is cnrriv(1 ovor 11 rnelintor I I I . : I ~ ( . I ~  l ~ y  live stt*11111. 

'1'11~: rnil i t~tor is I I I I I ( I ( ~  of 1,000 iS(~(.t of I \5-i11(.11 11ij)c. 0 1 1 ( 1  01. 
tllc tllinc.s 11si11g (ts11i111st S ~ ~ ~ I I I I I  r c~ l~o r t s  0 1 t t t  it <.:111si.s I Y I O ~  10 
fni1 1111111y. 

TII  1)istrict \:I11 ( ~ s l ~ n ~ ~ s t  S ~ ~ ~ I I I I I  IVIIS ~ I I I . I I ( - I ~  illto t 1 1 ~  nir- 
s l ~ n f t  nt ( I I I ~  11ri11c. t o  111.e\.c~11t tllu ~ O ~ I I I I I ~ ~ I I I I  of ic.,.. 

At ill(! I I I ~ I I P S  ( ~ S I I I I I ~ I I ( ~ I  i l l  o t 1 1 ~ r  c l i s t~~i~ . l s  t i , , ,  1111ly \ v I I ~ . ~ ~ I .  

i t ~ t ro ( l~~ (*wI  illto t 1 1 ~  I I I ~ I I ( ~  is i l l  s [ ~ r i ~ t I ; l i ~ ~ g  t l z ( t  I I ~ I I I I ~ I ~ ! \ ~ ~ I ~ S  f o ~ ,  
I l 1 c 8  I ) I I I . ] I O S ~  of luyitlg 1 1 1 ~  (111st. 'I'llis I I I ~ O I Y ! ( ~ I I I . C ~  11icls vcLry 
little? ~ I I  1111111i(Iifi(!ntio11 of 111~  nir ~ I I I L  11(1iIs 1 0  t i ] , ,  (hfiiciv~~<,y of 
t11(~  ~l lulcs  1)y t c n l p o r i ~ ~ ~ i l y  I(~ssc8ni11g tllc I I I I I ( I I I I I ~  01'  t111st 1,11ro\v11 
111) 1)y tire pnss:lxc of P I I I . ~  n110 11y t 1 1 t s  f ( v t  01' I I I V I I  i111il I I I I ~ I I I ~ I ~ S .  

A t  111ost lr~irlcs i l l  l l l i ~ ~ o i s  t11(% f1111s 11ro ni\vrtys 1,1111 IIS 

1111v!rs I I n few tl~(!y c~sl~i tus t  i l l  S I I I I I I I I ( ~ I .  I I I I , ~  I i l l  

!vil~tcr, 1u1(1 ill tllc victirlity of I'IIIIII t11ey 111\\.:1ys I ~ Y ~ I I I I I ~ ~ .  r l ' l ~ , :  
1111n11tity of itir doli~crc:tl 1)y t11(2 ~ I I I I S  I I ~ I I I I I I ~  is > I I I I I ~ ~  i l l  S0111P 

111illcs t l l c ,  I I I I IOII I I~  I)cill:: 1~1;s ~ I I I I I I  5 , 0 0 0  ( ~ I I I , ~ , .  1.~1.1 ,,(#I. I I I ~ I I I I ~ , . .  

'I'11c n\-c!r:lxc n~i l ie  wit11 n l ~ o ~ l t  1,500 1011s iltcily O I I ~ I I I I I  I I S I I ~ I I I ~  
llns 11 vclitilntinx c!urrcnt of ir]~l~rosi111r1t~.1!. 50fiOO ( . I I I I ~ ( .  ft,c?i 
r I I ~ .  'I'lrc~rc~ nrcb olrly II f(b\v ~rrirlcfis i l l  I l l i~i , , i s  111. \\.l~ir:l~ 
III(> ~ ( ~ l ~ t i l t ~ t i n x  i:11rr1!11t s ~ ~ ~ ) p l i ( ~ s  ?00.000 ~ 1 1 l t i 1 :  f (~t , t  11,~r I I I ~ I I I I ~ I :  

tinti these 111inc!s 11re 11~a1.1y all i l l  t11(, ~ I I S S ~  1)istlic.t \ T I .  'Slit! 
SIIII nt O I I ( >  of  t11(% ~ ~ l i r l c s  c.sn~r~il~c<l i l l  1)istril.t \' 11:ts 11 (+ t~p t~c i ty  
of 200,000 cu l~ ic  feet. 

A l t l ~ o u g l ~  n t  lnost inincis cnoufil~ nir is ~l<>li\.(lroO 1)y tllo 
~ I I I I  to proviilc t11e 1vg11I I I I I I O I I I I ~  in pr<)11orIio11 t o  t 1 1 ~  I I I I I I I ~ ) ~ ~  

o f  111i1r1 I I I I < ~  I I I I I~( 'S  I I I I ( ~ I ' ~ ~ ~ O I I I I ( ~  s t ( ~ l ~ l > i ~ ~ g s  1 1 1 . 1 ~  , 1 1 . 1 ( 5 1 1  so i l l ~ f -  

{ii!ivllt. t1111t. or11y 11 < ! ~ I ) I I I I I ~ I I I ~ \ ~ I ~ I ~  ~ 1 1 1 1 1 1 1  I I I I I I ~ I I I I I  ,)i 11ir ~ ( ~ I I ( - . \ I ~ ~ ~  

(11c. lnsl c~~~oss-c:nt 011 t l~ l ,  r ~ ~ t r i i ~ s  o r  ~ ~ r r i v l . s  i l l  1111% \ \ . ~~ r l< ing  I'11(!1!. 

A1 I I I I I I I ~  I I I ~ I I ( ~ H  11 IIII.C(~ I I ( ' I . ( : ( . I I~II~( .  of 1 1 1 1 3  ~ i i r  I A ~ I I \ V I I  11y 1 1 1 ~  
f1111s i ~ ~ t o  t 1 1 ~  nir-sI111ft sI~ort-cir(*t~its  I I I ~ I I I I ; : I I  i l l * ,  l ( ~ t~ l<y  st(111- 
11ing.s into t11(~ rcatur11 nir. TI I  O I I V  I I I ~ I I O  \ r i t l ~  I I I I I I ~ I ( > ~  st(111- 
l~ inxs ,  n c i ~ r c f ~ t l  stutly 11y .T. 1'. 1lyn11, li. S. I ~ I I I Y . : I I I  of l l i l ~os .  
sl~o\vccl only 12% per  cch~~t \ 7 c n t i l ~ ~ l i r ~ ~  (.fiic*i<.~l(:y. l~ 'rcrluc~~tly 
only 20 1%-r cent of tile a i r  suppliccl 11y the. fnrl renclrrs tllc 
lnst cross-cut. A c ~ - o p e r n t i \ ~ e  1)11ll(>ti11 11y It.  j'. l \Til l i~t~ns.  



"'l'lle I*:Aicic.ncy of  1Ii11e S top l~ ings"  will ~ ~ { I I I  I ) ( ,  ixsnt:tI I)! 
t l ~ c  U. S. 131ircn11 of 1Iines. ;it  iicorly 1\11 of \lit: s ~ n i i l l \ : ~  
~ n i n c s  in I l l ir~ois stol~pirlgs nre  in~i i t  of g o l ~ ,  Y ~ I I I I . ~ ~ I I I ( ~ S  Ioos(.ly 
pnckccl, niort! o f t r n  tn~r ipn l .  Fig.  43 sllo\vs II typicnl go\> 
stol>l)ing. 111 11 few 111i11t:s go11 stop11ings nrc ~1111ster~~tI \villi  
muti and  in sorne wit11 11rnc1 nncl woocl-lil~rc!. 13t.sitlc.s gol) tl~tb 
mntcrinls of \c.llicI~ stoppings trrc I I I I I ~ ~  n rc :  I I O \ ~ . I ~ ~ - I .  (:I\IIS nn<i 
mutl inortnr, ol,l tics niid l i ~ l c :  g011, I t t~nl~(!r  111161 \ v ~ ~ o i l . l i i ~ r ~ ~ .  
oxpnn<lc~l ineta1 anti \v~r~~t l - l i l~ rv ,  1,rvssc.~I gyl1s11111 I)lu~.lis t:itll<~l 
1'yroI)nr. ])rick, oonerc.te I)ll~c:ks, n1111 t n o ~ ~ o l i t l ~ i ~ ~  ( . I I I I ( ! ~ I . ~ ~ !  wit11 
\.ariolr.i np:rc!~ntcsx. 

Fir, S t .  Slixcr and mould for making cuocrclr l,lockl 

111 one i~lxtnnca ~ t c  xto[)l~ir~gn 11110 irc.c!t~ 1111ilt o f  :>". 
inch-rncvill e s l ~ n ~ ~ ~ l e d  rnc!trrl I I B ~ I C I I  0 1 1  p r o p ~  \vitJ~ 0 1 1 1 ~  siflt! o f  
t11ct exl)nn(lccl tnctnl plnstc~rccl wit11 u.oo11-li1)ro \?-in(!11 111ic!k. 
'I'll(: ~ne tn l  rtrstc:cl ancl tilt! s t o ~ ~ l > i r ~ g s  fell in sis nrontlrs. 'VIt(:y 
\core rcl>lac:rvl by con(:r(!te ~ n o ~ ~ o l i t l ~ s .  13t-rkytt Inti1 nniI(~t1 to 
props nircl covereti wit11 woucl-fil~rc ' / i - i l ~ c l ~  thick is usod o s t o l -  
sivcly for stopping lnntcrinl in 1)istrict VI. 'I'l~is stopping is 
efficient for n sltort t in~e .  Two men cnri b11i1d tltroc of t l ~ c s e  

stol>pings 11 (lay. OIII, l O O - ~ ~ o r ~ ~ r ~ l  SIICIC (11" ~v,~,ntl-Iil~r(! ~ . C I S ! . ~ I I ~  

0 c I f. 0. I .  n i t  i l l  o r  I s t  S I 10 
fc~ct. I3crkgtt lntll bouglit in l cng t l~s  to fit (1 ~nint! cns costs 
$15.50 per  t l ~ o u s n ~ ~ t l  bolrrtl feet. A t  II rninc i l l  1)istl.ivt \'TI 
s t o l ~ l ~ i r ~ g s  a r c  built of siiiplap \\.it11 s l~ t i l ,~ ,  rlilt.k. 111ul fir(fic111y 
banked on eaclr side of the  Inlnbcr stoj)l>ir~fi. 

FIG. 52. Arratlgement of P I ~ ~ I I  for making CIIIIC~CII III<IL.~, (:\ftcr I < M S . )  

l 'yrobnr stoppings a r e  t'~)uncl i l l  sc!vci-iil I I I I I I ~ S .  l'>.r111)111. 
is 11 g y ~ s u n l  block inncle in two sizcrs; I:! I I ~  :$0 I,\. 4 inc:l~,.s n11t1 
I? by 30 I J ~  15 incl~cs, I I I I ~  to clccrcl~se 1111. \vr!i,xl~l t11rr:t. 1o11gi- 
tutlinnl core 11olcs nrc  ina(lc i l l  ~ I I I !  1)lc~clts. '1 '11~~ l~ lo(~l t  4 il~c:i~(!s 

t)~i(.l< I I I I S  11 ~ O I I I ~ ~ C S S ~ ~ I :  str(~ltfit11 ( I S  151 1)01111(1?1 111~1. W ~ I I I I ~ ( !  

it1c11 1111cl tIl(! bloclt 5 incll(~s ilric:l; 11 s11.('11fill1 O S  I t ; . '  I I O I I I I ( I S ,  111(1 
greatc!r cotnpressivc! s t r c ~ n g t l ~  I I I l l  ti\.,. i~lt*l~(:s ll~icl< 
I~c~ing cluc? to fircbatc?r tl~ic:l;~~c~ss o f  i ts  \ v ~ i l l s .  ' l ' l~ ( !  S ~ I I I I . - ~ I I I - ~ I  
I)lock \vcigiis 1'2 l )onn~ls pel. squnrc foot of s~l~.fzrcc n n ~ l  t l ~ ~  
fitr(,-inell l~lock, 13% ponntls. 'I'Ire price o f  tl~(b f 'o~~r-i~rcli l11~1ek 



r 3 I ,411r.t: 25.-.lftrterictl n t ~ r l  it&iliol c o s t  of s t o l ~ p i t i g s  

I I ('uocictc 1 I'ortland 5 
blcxks  ccmcnt : 6 

cinders 

111 Gob ............ 48 X 

I\' I'yroLar . . . . . . . . . . . .  .i 'J 

5 by 8 13lockr cost 0 cents 
1,). 20 tach at pit tno~!tIt 

8 I I Unnccc>sary sggrc- 
I yatc. Illocks wci6.1, IXn 

pounds. 1.nhor cost, 
8 ccntr  pc r  ljlock 

. . . .  Concicte I c rmrn t ;  I I4 15.0 ........ 
sand ; 5 s I x k  
from floor 

Llrick coatcd 
~ i r h  rcmcnt ............ 4 llr.6 . . . .  I)ri:k cost $9 pcr XI. 

~lcltverrd. One man 
I~uilds one stopping 7 
feet by I? iect in 2 
days 

Tampcd gob 
I 
Tamprd gob 

\'I! I 

Concrclc 
blocks 

.. i.! 5.4 ... Cost oi tr;tr~anartntion 

' I  Portland i U 
ccrnent : h 
icntshed j 
cinders ; 

' I  cement; 5'  H 
unsi ftcd 
!cinders ; 
I 

i s  f i ~ t t r  v v ~ t t s  ))vr S ~ I I I I I ~ V  S o o t ,  S. 0.  I). Iporl I) I I I Ix , - ,  I< ) \VI I .  '1'11~ 
1 ' ~ 1 ~ 0 1 ) 1 t r  i1lc11.1< i s  \vvll  I ~ ( I I I ] ) ~ < V I  t o  I I I ~ I I C  s i o 1 ) l t i 1 1 g s  I I I I C I  i i r t*  .S,*IIIS 
I l I I i t  i s  I s t 1 l 1 j 1 1  I I 1.1101. s1.t[I1.- 
t l tc3nt.  'L'lir 1~l1)cl;s c:tn I ) P  s : t \ ~ v ( l  i l l t o  d ( ~ s i r t ~ 1 1  siz,.s \\.it11 I I  I I I I I I ~ I  
s a \ v .  '1'11(~ 11111rtr t r  t t s t f i~l  i l l  I ) t ~ i l c l i ~ ~ : :  s1111111i11gs \vi l l i  t l ~ i ~  11111- 

1 i 1  I I I I I I $ 0  r I ' I ' \ \ . I ~  I I I I ~ I I  

I I I i I I .  ~ I I S  I i t  1 1 1 1 ,  11)  t l l i s  
1listric.t  11 (; b y  12- fo11 t  s t 1 ) 1 ) 1 1 i 1 1 ~  i l l  ~ I I I I ( T  1.11s1s $(i.>ll; ~ I I I I I I I ~  
~ l i l t c ,  r c l ~ t s  pc'r sclllllrcb f o o t  01. S I I ~ ~ I I ( . I + .  la'ir(a ~1,811s V I I I I  I I ~ :  l ~ t ~ i l t  
18rlsily I I I I I I  clt t i trkly \ ~ i t l i  t l t c , ~ o  l t l o c l t s  \vhic , l~  1t1.v lire. r ~ ~ s i ~ i ~ ~ t l t .  

I C i ~ .  4 s l t o \ v s  1111 c l l i c i < ~ t t t  l)ri(.l( s t ~ l ) l l i ~ ~ f i  i l l  11 I I I ~ I I < *  i l l  
1 ) i s t r i c t  V I .  ' l ' l ~ i s  s top11 i11g  I I I IS  0111~  C I I I I ~ ~ I !  01. I~rivl< l l t i < I  011 

1 1 1 ~  I I ~ I J I I ~ I  s i ~ l e .  'YIIC r i l l ,  r o o f ,  I I I I I I  I11)or 11112 C I I ~  I I \ V I I ~  f ~ r  11 

clc!l)tlt ol' (i incltc.s to 1 1 r o ~ i c l e  n t i ~ l l t  jo i t t t .  111 1111. cnt.~llc.r II 

s t i l ' f ~ ~ t l c n r  ~!I)III .SV i s  l n i t l  rtt 11 r i g l l t  r t 1 1 ~ 1 a  111 Lltv o t l t , - r  I~r i , ! l t s .  
. \1ort11r is 11111<1tb 0 1 '  1 1111rt l'or11111111 I V I I I I ~ I I ~  IIII(I :1 ~ ) l t r t s  > : t t 1 ~ 1 .  

1 1111, I ~ r i l r l i s  11ro Ini l l ,  111)tl1 i l s  1 .  I  is rtrcs 
~ ) l ~ t s t t ~ t . t . ~ l  ~ G - ~ I I I ~ ~ I  t l t i ~ ~ l (  \vit11 Illis I I I I I ~ ~ I I ~ .  :\ 7 I)! I2..f,101 A I , , ~ .  

I I ~ I I ~  i s  s l t i t l  10 I!"*(. $12. 
111 r ~ ~ ~ o t l l c t r  n~ i l l c  i l l  1) is t r ic . t  V i  s t o p l ~ i ~ ~ f i s  I I ~ I ,  I r r ~ i l t  o f  <.on- 

crcte w i t i t  t n i u s u c t l  i l ~ g r e d i e n t s .  01it: pz~rt I ' o r t l ~ t ~ t ( I  ( ! P I I ~ C I I ~  is 



ti1isetl wit11 t' pnrts snntl nntl 5 pnrts slnck sl~clvelctl fro111 tile 
floor. T l ~ e  lnrgcr pieces of coal in the slnck nro picke.ti out by 
llnnd. Stoppings nit11 tltis ~nist~tre? in gootl conrlition were 
notctl \shieli ltnve been in plnct: 11 years. 

iLonolithic concrete i s  estcilsivc.ly 11scti for s t~rp~r ings  in 
the lnrgcr mines. C'onc.rc?tt> stoppillgs a rc  not al\vays insert- 
ed (leeply enoltgl~ in t l ~ :  ribs, roof arltl floor zu1(1 co~isccloently 
sonietintes nIlo\v nir to sltort-circuit nro~ttltl tlicrn. Vig. SO 
shows n stopping i l l  llistrict \' \vitlt blocks sot in c11ts tlccp 
t?nougli to provitle a goocl joint. T11e t : ~ ~ t  i~ nlntlc tti~ottt 2 
incl~cs widcr thnn tlio i~cnr i t~g  si(le of tlltt i)Io(:ks, ti1111 t111' joi~tt  
in rill, roof, nntl floor is pncke(1 \vitli C C I ~ I : I I ~  t r l~ r tn r  Ivitll tile 
proportions, 1, I'ortlnntl celnellt; 3, sfinrp \siisl~cd santl. Tlrc 
rib cut is 14 inches deep. 

Tlrc usnnl nggregntes for concrete l~locks or  nronolithio 
concrete nrc: grntled grnvel, sand nntl crusl~eil limcsto~re, sand 
nntl ~rncruslted cinders, eri~sltt?d ointlers. At  the 30. 1 ittine 
of the Superior Coni Colopnny n t  Gillespie tlre s).st(tnt for 
tnnking cor~crete blocks is vcry effic:ient. Tile blotrks wlrich 
nre ~nntie on t l ~ e  sltrfncc! n r e  proportiot~ctl xis follo\\.s : 1 l'crrt- 
lnnd cement ; 4 crrnslrcd ciilllers. 'l'lro i~iortltl n~akcs  with o ~ ~ t ~  
filling n i~lork S 11s S 11y 1 6  i1lclrc.s ii~ttl n t l o t l ~ ~ r  S 1)). S I)? f i  
inclres. T ~ v o  111t.n cnn lnnke :(OO I I IOII I~IS  ~ U I .  (In!., \v l1 i~11  is 
eq~li\.tilerlt to 450 blocks S I,? 8 lry Iti i~~c. l~es,  us the :ll)O sr~lnllc~. 
blocks nre rc~unl to 150 of t l ~ e  i i~rger .  'Vlrt? nlistbr n n ~ l  11io11Itl 
nrc illustrntt~cl in f i ~ .  51. 'l'lre nrrnr~gc?~~t~!~rt  of t l t t !  1111111t is 
sltown in fix. .X2. ;\ eintlor crnslrct. t l~~l ivcrs  t . i ~ ~ t l t a ~ . s  uttclcr 
l ? ~ - i l ~ c l ~  IIII!S\I nn(l ir  G ll.1'. ~ \ 7 t ~ s t i ~ ~ g ~ t o ~ r s c ~  nlotor o i ~ t ~ r l i t ~ s  tlw 
crltslrt+r nncl tire ntiser wl~i(.l~ I~ntr t l l~~s 1/5 of n c . c t l r i ~ .  ynrll pcir 
Irntcl~, 'I'IIP t.ost of r1tltll~f1tc:trlri1ig cnlrtrrt-tc I ~ l o ( ~ l i ? i  i ~ t  this 
rilirie rrntl ~ l e l i v e r i t ~ ~  nt tlt~t [tit inout11 is in c:cb~rts lrcr l~locrk: 
1.nl1or 1.08, innterinl :l.t(S, totill 4.!)ti. 1.',21c:ii i~loc.k liari 0.S88 
sqttnrr feet of fa(.(. 111111, t l l l~r f~for l~ ,  1111. 1.0st [liar Sl/lI11rl! foot of 
face is 5.58 C ~ I I ~ H .  

'So ol~tnili 11 l~rojrrr  svt t i l e  l11t1cks tire ri111~11tatI 1111 tlic stir- 
fnce for  two \v~.cska. '1'0 ~ . s t i t ~ ~ ~ ~ t e  tlttb ( Y I S ~  o f  t i  S ~ I I ~ I ) I ~ I I ~  in 
plncr, costa of rnnterinl trltrrsportritiw f1.o111 tire. top to the 
reqtlired locntion in tlte 111in1~ nttd of stoppinl: (*nnstl.t~ction 

26 i, 1x1 X 10,). 15 S~t,r!r>;tnf , f , )  4 
27 5.50 l i 0  1 4 I l l - I  I 4 
28 950 150 5 1 % ~  1 0  I I I i 
.I2 550 (H 1 I ' I ' l l  I I .j 

5 .I4 6.50 LOO 5 I , ?  10 1 I 2 4 
35 275 162 1) 11s X I I 12 I, 

40 700 270 . . . .... . . . 1eITcr.l h 34 
41 3?5 365 44 Iry 7 Stc\.c>i, 111 2 
42 750 570 6 I3y 8 l l t t t t<:3s\  15 .la 

\ '  5 48 800 76j 5 by 1 0  l ' ; ~ ~ l ~ I l ~  

.jX R(W) 764 5 1,y Ill ' 1 ' ; ~ l t I l v  

("I '  500' 3) : 5 1,s 10 ; l';t<l,Ilr 
i X  800, 140 7 by 16 ; l ' : ~ ~ l ~ l l ~  
W I  @MI 2lM ' 7 By I 4  / I ' ; ~ c I ~ l h .  

\ I I  6 8.3 800 140 6 1)s 16 1 ' : t~ l~ I lv  

87 XOO 707 ; 6 by 8 i 1':tddlr 
89 4UO: 85 6 by 8 I I'zlddlr 
W ' 5 W  I 6 0  i 6 by 12 / ~ : a p e l l  

.- - -. .- - .~ -. . . ..~ .~ 
a l'r.1311c.xl,crl rcler. to .IraiyIil blade type or 1.". 



92 150 140 1 I 1':11>cII 10 4 

\ I 1 1  0 and 7 94 ((00 '54 i by I 4  c'sl~cll 12 6 
95 jO 40 41 by 41 ,I ' : ld~llc.al~rcl .5 14 
' 1  3 2.1 (, l ly  111 l ' n ~ ~ c l l  I4 (rj 

: \ , r r , , K < >  I,! 
t I i , t n< l~  

I - 1,31 W 72 I,> IOi 15 5l 

I 1  - I 1.111 I$$ by 92 l2 i  31 

111 1 IIIIII 2 4.1J 1 bi by 94 l l l l  34 

I v 5 128 2.39 5 i  I,, lo 11? 4)  

I' 5 rgc 84 S !  I,? 8 

\ I 1  0 05; 2 4 )  (> Ig 12 I4 5i  

\ I 1 1  0 ;and 7 3rd) I48 o Ipy l O j  : I0 44 

.Avcrasc , r i  JH niillcs 573 199 (4 by 10 ! 124 44 

I I I I I ~ ~  1112 c.ori?iitlvr~.~l. 'l'Ii(. I Y I S ~  itv111s of (*rwti!ig st1t.11 II st1111- 
pillg, S 11y 1 0  ftat~t, c .o l r t t~ i i~ i~~g  ! I 0  Ir111(,ks nrtb:  l)~alivery fro111 
s11rf11co to locntiorr i i i  I I I ~ I I ( >  1 1  ct'11ts; prvilril.i~!g rills 111r(1 111lild- 
i i~g stoplnir~g rtv111iri11g tilt> l1111or of 2 111t.11 f o r  4 I I C > ~ I ~ S ,  $?.(;2: 
2 sarks  ~ . C . I I I ~ , I I ~ ,  lilt IY . I I~S ,  ti11(1 ~ I I I I , ~ ,  1 0  c . ~ . ~ r t s ,  to i)v ~ I S I . ( I  f ~ r  
111ort11r. 'Slit! tot111 (wst of t r ~ t t r s i ~ ( t r t t i t i t ~ ~ ~  o f  I1111rl;s t111(l VVI-C-  

tioll of stol111i11g is $4.0:I. ' ~ I I ( !  1111il(li11g vast is 5.04 ~ ; I L I I ~ S  11c:r 
squnre foot o r  4.43 celits 1wr I)lo(.k. 'I'III)I(* 24 givvs tot111 cost 
for s t o l ~ l ~ i l ~ g  in ~ I I I u ~ . .  

;I tight titol111i11g S illcll('s tl1i1.k is l~rovi~l( . t l  111 11 t11t11l c:ost 
of 10.1; ct,lits pcr  sclllart: for~t.  

'1'ttl)lc 5 give$ cost I U I ~  c~lntrrinl  of s t i q ~ l ~ i ~ ~ ~ : ,  by 11idril:ts. 
O\.c.rrtlsts for ccirryirlg tlit. illtilk~! nir  ovvr tllc r(.tllrli 11ir- 

wny n r r  I~tlilt  of lul~~l)t.r,  c,ollcrctr, I I I I I I ~ ) ~ . ~  I I I I ( I  co~~( . r (~t t ' .  old 
rnils o r  steel l-l)tas~r~x nntl co~rctrc~tt., 1,ric:k. \)rick i~rril 11111tl)t!r., 
brick nlltl stcc.1, nlld I>yrol~nr.  'I'III, oost of 1111 overc:c~st vnricas 
from 40 t o  250 tlollars tlel>e~~clitlg I I ~ I O I I  i t s  nratel.inl ulltl sul)- 
stantinlity. It is fnlxe e c o n o r ~ ~ y  to i t ~ ~ i l d  nn overcanst of 

~ ~ ~ n t ( . r i i i l  \vIlicl~ is 11ut ~ I C ~ I I ~ I ~ I I C I ~ ~ ~ ~  t ~ i r  tifill1 I I I . ~ ~ I I I I S ( ~  loss 0 1  
nir  alld rcl)nir cost I I I I I ~ ( ~  11 Iet~ky o \ ~ r ( : ~ i s t  ( - s ~ r ( ~ ~ ~ < i t ' ~ .  Pi:. :I:; 
s l ~ o i r s  ;I I I I I I I I I ~  i i t  o v e n s t  I 1111s 11o r~nlrni~, 
I .  'I'l~is ~)vcr~.ul ; l  cost tr11011t $151) 1111~1 i.q I)llilt. 01' ( :OII-  

(.rotct r(.il~for(.(~cl \\.it11 stt!(*l ~ - I I I : Z I I I I S .  '1'11~ co~~,,r(bt(n Ilns ~ I I I ,  
r r t i o s :  1 1'0rt1111111 I I I  2 i s111r~1; 2 1111,~il't1~11 

cir~tlers. A t  II Sv\v I I I ~ I I V S  ill 1)istril.t \:I1 I I I V ( S ~ I , : I S ~ S  nrc8 I ~ I I ~ * I I  
\\'it11 I,&-illcIl ~ ~ ~ I ~ I I c - I I I I ~ ~ - K I ' ~ I ) \ ~ < ~ .  l ' i l ~ i ~ \ ~  tilt! c)vt!~t-nst I I Y I .  .. 

v(!~rt,s i t s  l i l l i ~ ~ g  \vitl~ 1111 I I ( : ( * ~ I I I I I I ~ I ~ ~ ~ ~ I I  I IS  S I I I I I I I  I Y I < > J '  Snlls \ v I l i v l ~  

( . I \ ~ l i ~ s  tllc \ 7 r ~ ~ t i l ~ ~ t i ~ ~ g  c u r ~ . c ~ l t .  
At 11 St*\\. 111il11.s t l 1 1 0  (.rossil\g oJ' 11i1. is 11111<1<. I,?. 1111 I I I I < ~ , ~ I . -  

 i it st. ;\!I I I I I I I V ~ ~ I I S ~  collrcts \vritvr I . ( ~ I ~ I I . ~ I I ~  its t ~ \ . t t i l ~ i I ~ I < .  

v r o a . ~ - s ( ~ t i o ~ ~  I I I I ( I  is C S I ) ( . I I S ~ V ( ~ ~  t o  I < I V ~ I  o 1 1 ( ~ 1 1 .  

So  t\vo ol11'1.11ting ~ ~ O I I I ~ I I I I I ~ ~ ~ S  scagl~t!g~~t(* t l ~ ( .  S L I I I I ~ !  it0111s 
illto vc~r l t i lu t io~~ cost so  t l ~ a t  figurcas fo r  totill c ~ l s t  of' \v.lrtiln- 
tion nr(, not r~vnilal~lc.  A t  11 I I I ~ I I ~ ?  i r t  I listrict \ ' I  \vi t l~ 2,400 
~ O I I S  (lnily [ ~ r o ~ l t ~ c t i o ~ ~  t11e tot111 v ~ ~ ~ ~ t i l n t i ~ ~ g  I * I I S ~  t ~ s ( * I ~ ~ ~ l i ~ l g  cost 
of S ~ ~ I I I I I  usctl I)!. tht! f n ~ l  c'ngil~ct Inlt ilrc.l~~(lir~g 111i1t trn11- 
l ~ c ~ r s ,  c ' s n ~ ~ ~ i ~ ~ c s r s ,  1rritttic.c: clot11 1111(1 lnl)or o11 111itttiws is 55- 
ta(.llt per  to11 of ronl. A t  11 I I I ~ I I ~  in District I l l  I I I ( :  to1111 ~ ( ~ 1 1 -  

t i l a t i ~ ~ g  cost is 3.9 cc~lrts IIPI. tot1 of c.ot11. 111 ( ~ ( ~ ~ ( ~ I ~ I I I ~ I I ~ I I ~  V ( ~ I I .  

tilntiolr cost a t  illis ir l i l lc?  \vagrs oS S ~ ~ ( ~ I I I I \ I I .  I I S S ~ S ~ I I I I ~  f'or~-- 
1111111, p1111111(~rs, trnl)l~(:rs IIII(I  \vnti~r I~nil(:rs I I ~ ( ,  i ~ l ~ l ~ o r t i o ~ l i . ( l  ill 
tl~r: st\grr?g11ti1111 C I S  it1~111s I I I I<I  v1~11ti111tio11 is ( . I I I I I . ~ I ~ ( I  \ v i t l ~  i ts  
l w i ~ p o r t i o ~ ~ n t t ~  ~ I I I I O I I I I ~ .  

I q ' n ~ ~  I ~ I I ~ ~ I I ( . S  I I ~ I .  ~ ~ l r t , r t l t ( ~ ~ l  I I ~  S ~ I ~ I I I I I  111 1111 I . X C ( ? I I ~  01111 OI. 

t \ ro 1 1 1 i l l c ~ s  \vllcrc~ tllr! 1'1111 is rlrivc~~l I I ~  ~~lc~c.tric.ily. \ r (~11t i l11t i11g 

( ~ ~ I I ~ ~ I I I C * I I ~  vt~ritas i11 11 g1,11(!ri11 \ Y I I ~  \\,it11 t I 1 ( 8  six(, of' tilts I I I ~ I I ( , .  

' I ' I I I ~ I ~ ~ s  26, 27, I I I I C I  2S gi\v \wl~t i Int i~ig  ihq11ip111(%11t I ' O ~  tlw 1 1 1 i 1 1 t k s  

( ~ S I I I I I ~ I I ( ~ ~  s ~ & g r ( ! g l ~ t ( ~ l  I)y ~ O I I I I I I ~ ( ~ .  ;\t I I I ~ I I ( ~ S  l ~ r ( ~ ~ l ~ l ( : i ~ l g  111or1~ 
~ I I I I I I  2000 ~ O I I S  per  dny tlrc! I I \ ,~TII~I?  nir  s1111ft 1111tl \ r ~ ~ ~ ~ t i i ~ i t i ~ t ~  
SIIII  nr(1 I I I I I ( ' ~ I  Inrg~br ~ I I I I I I  111 I ~ I ~ I I C S  \vit l~ ICSS tl1i111 1000 t011s 
0lltl"lt. 



I ,  I .ABI.E 27.-l'rtrtilatifl0 iptrrerit of mine8 protluciiic~ 1000 
2000 torrs rlntlt! 

I I 1 Fm 
! 1 

-. - - >i'. I'l l rrt  
I I Sl,. lrilil 2: ,>I a;, . l ,~ , t  

! 2 0.2 I,, r lcrr 1 .- 
, E l *  2 = ,  i i j  1 "'N 
. . f . - 

Capcll  14 8 
Ca1,ell 1 6  6 

. . . . . . . .  m 1, 

l<a~l)irt$<tn 10 3 

t 'uldlc-wl,ecl  I 5  31 
l l , l  Ih  4 
I l t tncao 21 6 
Ro1,inson 12 6 
Jeffrey 10 4 

\ ' I11 b a n d  7 91 I?:*. 217 8 by I2 
hvcnscr b y  

dis tr ic ts  
I - 1216; 474 71 1,s I1  

I I - lYU!  114 9 b y 3 2  
1 \' 5 1 . m :  1% 74 lry 14 

V 5 1300'  3-14 8 by 121 

V I 6 4 3 0 5 ,  8 )  Iry 12 

\'I 1 ; 6  ' 132.1 249, 61 by 10 
V I ~ I  ) 6 m d 7 .  l r n ' 2 1 7 i 8  b y 1 2  

Avenge of 3 miner ' 1 13Z! 285 ' 71 by I2 . .. - .. . . 

I R d d C - h c d  rrln. to .tnIphl blulc tyw 01 hn. 

M I N E  FIRES 
I I I I ~ I I ~ S  t ~ r ( .  t rot111l1.d \\.it11 s1111111 1 i 1 . v ~  C , I . ~ ~ ~ I I I I I ~ I I ~  

f r o 1 1 1  ~ I I ~ I I I ~  I I S  1)11t ~ r i i ~ ~ l l y  I I I I I ~ I I  i l t  tIc(1 SIICC 
i ~ f t e r  shots i v i t l ~  i ~ l i l c k  i)o\r.~lor I I I I < I  i l l  t1!1. ~ 1 1 1 )  i l l  11111111) r o o l ~ l s  

\ v l l e r e  tire go11 C I I I I ~ I I ~ I I S  t i  111ixt11~ta I I ~ '  i i 1 1 ~ ~  I ~ O I I I  I I I I ( I  ir1111 I I ~ I . ~ ~ I * S ,  

X e 1 1 r l y  ZI I I  firvs I I ~ V  (lis(:ov(*r~!(l I I I ! ~ ' I I ~ I ~ ~  t111.y I I ~ ~ I I ~ I I  s ( ! r i o ~ l s  11r0- 
p o r t i o l l s  n11d i 1 r c  I ~ I I V I I I ~ ~ I P I ~  \r.ith \ r a t t . l  o r  1 1 1 i 1 t l ~ l  I I I I ~ .  '1'0 1>x- 

t i 1 1 g l l i s 1 1  t1re111 10osts S ~ I I I I I  :I { ( I  lF10 (Iolic~rs. 111111y 1i1~1.s~ 1111\v.. 

I * V I * I . ,  r1!111iir1- s1*11li11g o f f .  O I I I ~  Ii1.1, \ V I I ~ I . I I  s t i 1 1 . t 1 ~ 1  111 t I 1 ( 8  S I I I : ~ ~  
S t  s 1 o i 1 1  I I I I l i s t i t  I .  i ~ I ' f ~ ! ( : t ~ ~ ~ l  l:!OO f ~ ~ t .  I J ~ '  

1111t11 I J ~ '  II 1111ir IIS < : r ~ ~ s s - t ! r l t r i ~ ~ s  I I I I < I  \ v t ~ s  S V I ~ I W I  i ) fT  by 11 \v111l Ol' 

V C * I I I ~ ~ ~ I ~ - Z I I I I ~ - C ~ I I ~ ~ ( ~ ~  ( !<I I I ITI?~C 2 Sv18t t l ~ i ~ ~ l < .  C!OII(.I.I!~I! is 11 SILVIII.. 
ite 11111tcriiil  S I I ~  ~ ( ~ 1 1 1 s  ill111 1111: I I S I I I I ~  s11111 1 ' 0 8 t ~  ~ ~ I I I I I  L)r) to 2011 
l l ( 1 ~ ~ 1 1 ~ ~  i l l  ~ l ~ l l ~ l ! .  ~ 1 ' 1 1 ~ ~  Ill'? 1 ) l l i ~ ~  1 ) s  ~ l l l l l ~ l l ~ ~ ,  KO\), \ll'iCl<, l!Oll- 

I J y 1 1 1  111 1)istricts I \ ' ,  \', \ ' I ,  111111 \ I l l  gal) fires 
urr! frecli1c.111. At ~ I I ( \  So. I I ) I ~ I I ( -  of t111: I ' V I I I ) I I I I ~  C.!o:iI (:OIII- 

1u111y n t  Sokor~cis 0 1 1  111:cou11t ol' t l l ( .  11c11vy s l l i i l c>  I I ~ C S  1111: (:II;I\ 
it ~ v i l ? :  1111. i l l t v 1 1 t i ( 1 1 1  111 111.ivtl \v i< l~!  v l l t r i ~ s  ill111 to 111Io\v tl11. 

sl~alv I ~ c ~ l o \ r .  t l l c t  u l ~ l ~ ! r  1i1111~sto11ct to I'1111. As 1 1 1 1 3  c a l l t r y  ~ w o g -  
rc!sscb(l tile ~ . I ~ I ~ ~ I O I I ~ C I ! I I I I S  s l l a l ~ ~  \ v i l s  t l i r l ~ l ~ i c ! c ~ c l  11y 11 t h in  he11 of 
~ l i r t y  c o i l l .  '1'1) l ) r ~ \ ~ < > t ~ t  111~ I I I ~ I I I ~  Iir(2s 1 v I l i ~ 1 1  \v1)11lc1 I I ~ I \ ~ ~  01:- 

c:urretl if this vonl \vcr(? l l l i s c c l  \\.it11 t l l a  go11 it I ) ( ~ ~ ! I I I I I I ~  lll!CtlS- 

s i l r y  to 1 1 ~ 1 r r o \ v  t l l c  c i l t r i e s  n l r c l  to 11ol1l up i l l1  ol' t l l o  sl111l1. b y  
111311\~y ti11111eri11~.' 

Stable fires 11rc: cluite frc1111t.11t i l l  1)istricts \ I I I I ( I  \ ' I1  
I I I I ( ~  1 1 r ( ~  usunlly t r i ~ c ~ s c ( l  11y (!ilp 11111ll1ti. 111 ~ I I P s ( ~  disf.ri<~ts VS- 

tr1t111c. c : i ~ r c t l c s s r ~ c ! s s  is ~ I I I V ~ I I ~ I ~ I I  i l l  t 1 1 ~  11~11 I I I I ~ ( ~ I I  I I I I I I J I S  i l l  

I I I I I I I * ~ K ~ ~ U I I I I  ~ ~ I L I I I P S .  At 1111111)' I I I~ I ICS  ] I I . I I ~ I I ~ ~  I-111.t~ is 1 1 o t  

I I ~ I S I & ~ ~ I * I ~  i l l  I ~ I I I I I S I I ~ ~ I I ~ O I I  111. 111ty l'r0111 1111' I I I  10 
t i l t s  I I I I ~ ~ I ~ ~ K ~ I I I I I I I ~  s!111)11-* I I I I I ~  it is 11ftv11 tii1<1*11 i ~ ~ t o  1111, I I I ~ I I I ~  

i l l  IIII(!II ~ m r s  ti1111 S I I I I I O ~ ~ I I I ~ S  is IIIIII\VPII (1) lit8 S I I ~  s ( ~ ~ r i 1 1  11o11rs 
1111 t11t. sl1111l1~ 11i111r 11f11'i. I I I I I I I I I ~ I ~ I I ~ .  'I'II(\ 1 I l i 1 1 i 1 i s  I I I ~ I I ~ I I ~  111\vs 
r v g n r t l i ~ ~ g  t l l c  l ~ r o t t t r : t i c ~ ~ l  of s t i ~ l ) l ~ ~ ? ;  f r o 1 1 1  l i r tb  11r.1- I I I I I I ~ I I I I I I ~  
strir~gcwt 111111 i f  011(*ye(I sl1o11111 I I I I I ~ O  stt111l0 I i r t a s  i ~ l ~ ~ ) ~ s s i l ) l t > .  

I I I  llistrict VI  tire p r o v i s i o r l s  of t l l c  Statc. In\v \vitlt I . I ~ ~ I J ~ ~ ~  

to t l t c  t r ~ l l s p o r t n t i o n  of Itny to . s t ~ ~ ) ) l e s  w11c*r1? 11111lcs 1 1 r c  kept - 
'RUIICI~II ! I ,  Tllitmh Cez1 >li~titxc l n v ~ ~ t i ~ a ~ l ~ ~ ~ ~ s ,  CAIXI l t c ~ ~ t ~ r , . ~ .  , , r  I!,.rri~t v11, hy 

P. H. Kay. 
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111 I I I I I I I ~  t~liiys 1111 I I I I I I ~ ( : V S ~ L I ~ ~  linl)ility o f  lit'v is cleltled 
1)s aIlo\vi~lg c.o~~rl)nrntive~ly largo (~ l~nn t i t i ( . s  of I t ~ l ) r i ( ~ t t t i ~ ~ g  oil 
to be storetl il l  tl~c! r u r ~ - n r o ~ i ~ l ~ l  o r  a t  otll(,r 11[1iltts Itear t11v 
shaft. 111 o11e I I I ~ I I ~  tw11 St111 I)nrrt!ls 11f oil I ~ I I [ I  f011r V I I I [ I ~ ~ O S  

\rere kept rvitltil~ z) ftttat ( IS  tIl& I I I I I ~ I I  I i (~ i s t i~ lg  sllnft, \ \ . l ~ i l ~  2lHl 
feet n\vny \ve.re store11 t\vo f t ~ l l  IIII{I  t l l r ( ~  I.III[I~!. l111rr~1s. 1 1 1  

the rtc\vt.r 111i11t.s I ~ I I I I ~ I . ~  t r f  r111<lt.rgro111111 l i l t !  is r ( v I ~ r ( : ~ l  to i t  

I I I ~ I I ~ I I I I I I I I  l)y p r o l ~ i l ~ i t i ~ i g  t l ~ v  s t o r i ~ l g  of oil i11 t 1 1 ~  ~IIII-nrot11111. 
'1'11e daily s1111ply tnk1.11 l~e:l(>\v i s  stc~rt~11 it] ii ~ I I I I I I I  ~ ~ I O I I I  [ I S ~ V V I I  
i l l  tile: ril) iloar tile! . i l~nft  r t r l t l  (.losta(l l)y 11 I i r t ~ ~ ~ r o ~ ~ f ~ ~ i I  ( I I I I I ~ .  
'IYI~! oil is  nlso I ~ c n t c ~ ~ I  111!rc! 11). stt.lt111 c~~i l s .  111  l)istri~at \'I I I 
n t  tile 1,ittle Vcr~nil ion i11i11e of tlltt ~ < I I ~ I S ( ! I ~  (:on1 (!0111p1111y 1111 

I I I I I I S I I ~ ~  111etl1oc1 of convctyi~~g oil t o  tllc, sllnft 11otto111 \VIIS 

11otetl. On the  sarfueo n t  11 distnnct! of 1(X) f8:c.t froln t l ~ c  
I ~ o i s t i ~ ~ g  sllnft tllrec! oil tnnks nre  sunk 5 fec4 ( l ( t t 8 1 1  i l l  tllct 

ground. One t n r ~ k  of 400 g s l l o ~ l s  c.npnc:ity co~l tnins  11l11ck oil; 
one of 2 5 0 ~ a l l o i i s  enpncity contaills cangirlc oil; stltl 21 tllir{l of 
200 gnlloris cnl~ncity Iloltls cylirl(ler oil. I'iptts fro111 tltcse 
tnnks a r c  cnrriccl down tlre pipe-\vny in thct hoisting-sllnft nl111 
the  vnriolls oils I I ~ P  j)11111pec1 elir~(:t to the  1)ottolil n.s ~lec<le<l. 
'I'llis il~etl~oel obviatt+s t11e rlccessity of taking oil illto the  s111lft 
in barrels o r  ill calls nr~tl  tloc.s n\vny wit11 s t o r i ~ l g  oil ill tllc 
run-around. 

LIGHTING 
Cnrt)itle la11111s nrc  usc0 t~stc.nsivt!ly 1)y t'llc! 111i1lc1.s. At 

one 111ine in IXstrict 1'1 tile I I I I I I I I I ~ ~ ! I I I ~ ? I I ~  forI~i(ls  tllelir 11s~ I I I I ~ I  
irlsists on tllc use of oil lamps. 'I'ltc srltoky oil ln11\ps poll~itv 
the nir  irt  rooills nntl it, t~l ir lc?s \vl~crc tlltty 11rc tlscvl nir  11t tllc. 
~ v o r k i ~ ~ g  fact is ~~oti(!e!nl)ly I I I ( I ~ ( !  irxlj)~~re ~ I I I I I I  \vIlt:rt: evlrbi(lc 
is  nsecl. 'F11e I I S ~  nf o11t-11 1n111ps S ~ O I I I ( I  I)*! ~!11r~~1'1111~ r(ag~il~tt( t~l  
in 1)iwtriotx 1' nrld \'I. 'l'lle I )ot to~ns  I I I I ( ~  ill nit^ I I I I I I I I I ~ ~ !  
t r ies of 207 ~ r ~ i r ~ c s  in I l l ir~ois art. ligl~tcvl 1)s c-lrc.tricity. 

TIIC: Ilnt lyi11g S(*IIIIIS of' l l l i r~ois ofTcr c \ ~ v I . ~  ~ l ~ l ~ ) ~ ~ ~ t l l 1 l i t ) .  
I I I I I I I ~  I e l  I I I I I I I I ~  1111 i t  is ollly si1)c:v 
I!)lJ(i tllnt t l ~ c  i l ~ t r o ~ l u c t i o l ~  of l o c o ~ n c ~ t i ~ a s  lilicl i llc opcni l~g 01' 
I I I ~ I I ( : S  01' 111rgt: ~ i t y  1 I V ~ I I  111~ ~ I ~ ( S S C ! I I ~  r111iitI 
~ I ~ I I I I S ~ I ~ I ~ ~ Z I ~ ~ ~ I I  o f  C C ) I I I  fro111 t 1 1 ~  ~ I I ( Y !  to t 1 1 ~  s I I I I I ' I .  11otto111. l , ~ .  
~.olllotiv(>s 111.1: r i ~ l ~ i ( l l y  s ~ ~ l ~ ( . r s , l t l i ~ ~ g  I I I I I ~ C ~ S  111111 r,,111! I I I I I I ~ I I ~ ~ !  ,111 

1 1 1 ~  11111il l  I I I I I I ~ I I K ~ ~ \ V : I ? . ~ .  'I'l~is is (.11*11rly ~ I I O I V I I  i 1 1  1 1 1 t b  rt~llo\v. 
i ~ ~ g  tr11111lrttiol1 : 

s<'........l<c. I f.,>,,> ' r l>;r ,y fXIh, . \ , , , , s % ~ I  <'",31 I l ~ ] > , , , t  ,,I lll,,,<,i,, 

I ~ I ' S  1 I 1 1  I I ? I I I I I I  I I I I I  I tlltli~. 
o i ~ t p t ~ t  \~o111(1 ]lot s l ~ l ~ p o r t  it. '111 iiiost of ~ I I ~ I I I  c i ~ r s  nrt! ~ ) I I S I I W I  
l y l 1 1 1 1 1  I i I I  I I I I I  I I I I I I .  111 o~lc! 1ni11c i l l  

I)ist~.ict 111 cairrs \ ~ ( ~ r ( !  1111ulc~l 11). (logs for I I I I I I I ~  yr111.s 11s -. ~ I I V I I  I i .  I .  111 1912 l o c o ~ ~ ~ o t i \ ~ c , s  \ \ . v I Y ~  II,S(VI i l l  1(;7 01' 
tllc itiill(.s i l l  t110 S t i i t ~ ,  ro11e 11n11lnge \YIIS 1 1 ~ ( ~ 1 1  i l l  01, I I I I I I ~ ~ S  i l l  

:1:19, I I I I ( I  i l l  244 1l1(! ( . I I ~ S  \\.ere! 1)11~11r(1 to t l t ( 8  I I O I ~ O I I I  I)? 111111(1 

:\l)o~lt $1) 1 ~ 1 .  cct111 ol' tl~c! prorlu(:tiol~ is 111111lc~el I I ~  Ioc~~trlot ivcs. 
I!) IIPr <!~-llt I)? 1 1 1 l l I ( ~ ~ ,  llllll Ivss llllll1 1 11t>r ~ ! ( ~ l l t  l)y ~ ~ l l l l l l ~ .  

S t i t ~ ~ ~ l n r ~ l  I l e )~o~l~ot i \~c!s  I 11s(v1 i l l  45 I t 1 1 ~  
I I I ~ I I I * S  I ~ X : I I I I ~ I I C ~ I ,  rn(~I<-rnil l c ~ ~ i ) ~ ~ ~ o t i \ - ~ ~ s  i l l  4, I I I I < \  <nsoIitl(- 1oi;o.. 
~ ~ ~ o t i \ v s  i l l  7, 

'1'1111l<~x ?!I I I I I ~ ~  :I0 give (111111 O I I  ~ ) ( ! ~ ~ O I . I I I I I I I ( . I .  of t.11(' t 11retb 
t y l ~ r s  of Ioco~~to t iv (~s .  ICleclric loco~ltoti\.c~?; i l l  tllc 111ii1c5s c s -  
l l l l l l e  1 1 1 1 l i  1 1 1  111111~r  of I - I  I !  I .  'l'llr 
colnhinntion thirtl untl rack-rail l o ~ o ~ l ~ o t i \ ~ e  i s  11sed o11ly ill 
mines of si~lnll  o u t l ) l ~ t s  \r8llere rolls nnd 1)itcIlc~s it1 tho srcirll 

cnuse stcc.11 grntles. Tile t l~ird-rnil  in corll t ~ ~ i t l o s  i s  t l n n g ~ ~ r o u s  
nncl lenltr~qe of po\rTcLl. t l~rougll  i t  ifi scrioils \vI IPI .~ .  tllc floor is 

r 1 7 0  



\vet. A t  o ~ l c  llii~rc ill 1)istrict \ ' I [  po\vrhr loss t l ~ l . o l ~ g l ~  til(: 

tlrird-rail \vns so grea t  t i ~ n t  a troll(:). was S ~ ~ I I I I ~ ~  111111 tilt! loco- 
~noti\.e fittetl wit11 II pole. 

(insolil~c? locolltotivcs a r e  ~lsc t l  cl~it.fly in ~rlims \vl~(.rt. 
for l~ler ly  ~ a u l c s  \verc? uscvl 111tcl tvllcre t l~t?  llnul ~ I Y I I I I  pnrtillg 
to botto111 llns becolrle too long fo r  profitable I I I I I ~ ~  ilnulngc. 

'I'llctir grant ~ t c l \ ~ ~ ~ n t a g c s  lire cl1(:11l111ess o f  i11~1111111tio11 111lcl flex- 
i i y .  '1'11(! llcccssily of  l ) o ~ ~ t l i n g  rails is ~ ~ l ) \ ~ i ~ l f t ~ ( l ,  I I O  s~~r fncc :  
plant  is x.cquircd, ant1 tllc cl la~lgc frorn I I I I I IC  I ' I I I I I ~ I I ~ ~ C  1.1111 I)c 
rlrntle \vitlloot str inging trolley wires. l'licy n1.1: sul)jcc.l. Ilo\\,- 
cir(:r, lo  t11e IISIIIII cl(!fc~ls of 1 1 1 ~  gnuoli~te ( ~ I I ~ ~ I I ( ,  \\ ,II(-II r ( * ( l ~ ~ i r t - d  
t o  (lo \.trri~ll)lc \ ~ o r k .  'I'llctir l i ~ ~ ~ i t n t i o ~ ~ s  fo r  IIS,. i l l  I I I ~ I I ~ ~ S  111.c 
clcr~rly 1 1 o 1  I 1'1.01'. 0. 1'. I C l ~ i ~ ~ f  ll(~ollnl~ic:rl ' ICI I -  
g ineer of the  U. S. I311rc.n~ of hIinc?s.' 1'1.01'. llt,otl snyx, "'J!l~c? 
size of n gasol i~te  loco~riotiro tltnt I I I I I ~  \vitlr ?; :~fcty bc irltro- 
tluccd into n mine t lepe~ids upon the  n l ~ l o n r ~ t  of :tir tllnt be 



111isect wit11 tilt: c!slrr~ust gnses i l l  Lllc 1110st I I I I S I I ~ O I . ~ I I I I O  11ortio11 
of tllc 1.1111 of tlrc locortl~~ti\~ts. Il'or c;1(:11 (:1111ic: foot ( I S  C . I I ~ I J O I I  
~t~orrosit lc possil~lc to g < ~ ~ ~ e r ~ l l c  ill 1 1 1 ~  c!l~girr(~ tl~carc sl10111(l 111: 

ilvnilitl~lc 2,000 cu. ft. of  a i r  to niis wit11 01c 1!sl111ust g i ~ s c s  i f  
this  nir  is fo r  col~tirr~~c!tl l ) r cn l l~ i r~g ,  \vl~ilc 1.111. s l ~ o r t  1111,l ir1j.r~- 
qucnt ~ I I ~ C I . V I I ~ S  the ] ) r ~ ~ ~ o l . t i o r l  IIIIL!. ris(2 to OIIC l):irt i l l  O I I ( >  

tl1ous:11111." '1'11Itl(~ 3 1  gives (1t1t11 c o ~ t ~ j ~ i l ( ~ , l  I J ~  l'rof. 110011. 

'I'AI~I,K :!l.-:l111oi~111 11/ [ i i v  f c g ~ ( i r ~ ~ ~ l  /(,I .  I . ~ ; I I / ~ / ~ I ~ ~ o I L  t1;;/11 
r:n~-iolr.s si:v.s o/ !/crsoli~tr* l o c o ~ ~ ~ o l i r r ~ , ~  

.\1111111111 1.1 i i i l  
. ( ( i l  i t .  iJrr " \ l ? h i  ,s,,, " >  1 > a ' ,  1,.,1111. a llll.llll 1 <,1 I , , ,  \ .  , , l , , l . )  ,,.,l,,,ll, 1 .. - i * c z,n>* c a w .  < <  ss .  f , .  ,.vr c , , , , , .  ;,, ,,, , I 3 ] % , , "  < h .  

L - E T  a"- I.. .s1.1 ,., 1s t .  1,.11.,111.1,.r/ > , . # , I > ,  X.J.C. ,., , 
L : 5 :: ,,~"cI,,~c'I ,vit1; 
T - (1111 ( 0 r l l /  - 
.- 2 5 g  

#<,,,<. ,,.,,,. < , l  
- 
b. g s.: .,,,. .. 
; s ; =  l;ood 
.- l lrd E ..rI~<~ra*i<>a, cnri>,,ra,i,,,, - ?  

t. 

. - 
FIG. Sj. Pit-car haulcd by dog. (Photo by Xlr. Jamcs Taylor) "2 ".C 

ii: YI - 
- $2 C 

7 ;  " i: TABLE 30.-Ton mileage of loconrotives ofher /lint& CO I cn . I , .  2; - 
slnndnrd electric 4 . 7  I S  5.25 4 MK) 172 2.61 6.80 I 3.65 2,610 9.YIO 

-. . . ~ ~ 5 ljy 5 4 (*M 1% 2.00 5.37 7.84 2.88 X I  7,840 
- \Vcig1,, *I 5 1,). 5 

rot, n,i1c*'.r 
4 MK) 18? 2.76 7.18 10.48 .I.% 2.7W 10,480 

Klr1.I 
" 0  \lilr, t r l r e l t c l  5 b y 6  

P C >  ,!,if, 
4 MK) 218 3.30 8.60 12.91 4 2  3,300 12.500 

T nil"? - I t 3  ton. 
sZCr 11ti1t 5.5 try 5 4 603 165 2 . 9  6.51 9.50 3.50 2,500 9,500 - 

. .. . 6 b y 6  4 700 275 4.17 10% 15.85 5.82 4.170 15.85~ 
6 b y 7  

6.5 Ly 7 
4 500 3.47 9.04 I .  485 3.470 1 3 . 1 ~ ~  

Gaaalinr 111 I0 28.4 5 I I 4 500 269 4.07 10.03 15.50 5.70 4,070 15,500 
74 7 11.4 I511 6.5 by 8 4 650 399 6.04 15.76 23.00 8.46 0.0.10 23,000 

I \' 3) 8 IJ..i 7 by 7 270 4 5M) 312 4.73 . 12.33 17.97 6.62 4.730 17,970 
7 b y 7  6 500 468 7.08 18.49 ?6.97 9.92 7 .0~0  26,970 

3') 12 .13.1 1.392 8 L y i  4 500 407 6.16 16.08 23.45 8.62 6,I(XI 23,450 
M 8 27.3  458 8 l,y 7 6 , 5M) ' 610 ... 9.24 . . . ~  ' 24.10 35.14 12.93 9.240 35,140 

\ ' ~ i  79 o 12.7 MB 
. . 

'A,=' piston i n  "arc lcrt mulliplircl Iry s t roke  in lrct it>i~ltiplicd 11). ~ ~ ~ e ~ v ~ t , ~ ~  (,I C Y ~ i l l .  81 5 16.0 SIR 'IcI. m u i ~ ~ ~ l i c d  by  ICVO\UL~OO. >CT I I I~IIYIC.  
. . . ihbtrrval. '3l.rlmum wi thou t  smounl  l n l u r l o ~ ~ s  of  rffrctl. e.il!on n ~ ~ t r t u i l c l r  which c a n  1.r t ~ r c a l l ~ r d  b r  ~ I # ~ > r t  atlll it!lrmurtlt 
Hark-rail i 2 LY, .I.I n ,528 .. ., 

Avcngc:  
Standard clcctric I I  (1 

Third-rail clcctrir .I 9 
Gasoline 7 . 3  

_ .  _ 

,, 1 . 1 1 ~  li~.tit ~ I I N O ~ ~ I I C !  I I I I : O I I I I I ~ ~ \ ~ L '  I I H O C I  i l l  l l l i ~ ~ o i s  I I I ~ I I C S  \VIIS 

I~ui l t  by tllc Snllgclrno~r C'onl Company n ~ ~ c l  put ill its rnir~c a t  
Slwi l l~f ic~ld  it1 1904. 7'11is cr11~1c I I ~ ~ I ~ I I ~ I I Q ,  fig. 5(;, 11111lc1l i l l  11 

t r i p  s c v c l ~  t o  11i11e pit  cnrs  c n c l ~  \i.cigl~irlg lo~rdr<l  4,O0() po~rt~cls. 
, ,  I h c  rnils in tltc iliinc n t  tl111t time wcigllccl I f ;  I J O I I I I < ~ ~  1,cr yclrd. 

in  Illirlois gasoline loco~notives in rnincs averrrgc :30.S ton- 
~ n i l e s  pe r  gnllon of gnsolir~e nntl nbout iOO ton-lniles per  gal-  



111i1c.s. 
1i111je 111111111~t: is still l~stvl it1 11 fe\v I I I ~ I I C S  n11(1 ivitlt l i l~~ i t tv l  

t l t t t l ~ ~ ~ t s  f t ~ r ~ l i s l ~ t ~ s  ~~c.o~rtr~nic. i~l  ~ ~ I I I I S ~ I I I ~ ~ I I ~ ~ I I I I  of conl. 111 t\vo 
I I  I I I  i t  I I I I ~ ~ I ~ I I I ~ I ~ ~  r1111t~ (.08l of 11ii111iig<' f ro l t~  
~mr t i l lg  10 I I I I ~ ~ O I I I  11v(~r11gt*s 2 % ;  ( . ~ , I I ~ X  111'1' t t~lt.  

( i~~t l l (?r i i tg  is  ~ ~ s t ~ i l l l y  11011~ \\.it11 \11111(.s. Stil~ltlti(.<I ;I o r  1;- 
1 , 8 1 1  t.It81.tric l ~ ~ ~ ~ ~ ~ ~ t ~ ~ ~ t i v t ~ ~  11rv 11sw1 1'0r ~at111tri11g i l l  21 f v \ v  111i11tts 

FIG 50. First 8asolinr mine-locomolivc in Illinois. (I'l~oto lo:a~~ccl 11s hlr. 
I:rmk U. 1;islttr.) 

c~nd storuge-1111ttt.q Ioc .c~~~~ot ivc~a it1 IIII(-. 'Silt, h t ~ ~ r t l g ~ - - l ~ ~ ~ i t e r y  
l o c o ~ ~ ~ o t i v e s  fo r  gnt l lcr i l~g ill inines \vitIlnlit nlly s1~c.p grntles 
a r e  reportell to i ~ r  wllc.c.c.ssf~~l 1111ti I .~ICIIII  to operntv. 

hlules nrt. kca11t ill good col~tlitioll in I l l i ~ ~ ~ ~ i s - ~ ~ ~ i t ~ t ~ s .  'Sl~eir 
usc~Cu1 life is ilecrcnsing brcnuse tlre incrcnscbsl grocloctin~i of 
the 111i11rs nntl tile sobstitution of loco~noti\,es fo r  inrllcs on tile 
long 118111s have limited the  work of the  ul~irnals t o  gntllering, 

1111(1 U S  this 111t1si 11e (1011cfi 111 11igl1 s j ) ( ~ ~ l  to I i v ~ ~ l t  1111, I o ~ : o ~ ~ ~ o t i v e s  
s ~ ~ l ) l ~ l i e ~ l  \vitl~ I I I I I ( ~ S  ~ I I I !  life of 11 ~ I I I I I ( ~  1111s I ~ I I I I , - , ~ ~ ~ I I ( ~ I I ~ ~ ~  11t!c11 
sl1ortc11ctl. 111 1111111)' 11li11es i l l  this (listrivt I I I I , ~  tl1r011gI1ot11 
ill(! S111tl: llle liltlit of 1111, 11v(*r11gc I I I I I ~ ( , ' s  ~vorli  I I I I ~ I V ~ ~ I . ~ \ I I I I I  is 

1 ' I ' l l e  (.sl~t*lts~r 11rr I I I I I I I *  ~ I I C I I I I I ~ I I ~  f(v.~l, sI111ei11g 1\11,1 

I I I I ~ I I ( ~ S S  r~j111ir is esti11111tv11 10 111, 75 C I ~ I I ~ S  11) I I I I ~ .  (11111111. 11 I I I I ~ .  
I.'ig\lrvs (111 t11l1-rnil1:ngtr ( IS  ~ ~ r n l r s  i~r( t  S I - I ~ I I I I I I  :1v:1il11111~.. 111 

0111: i l ~ i l i ( !  (111 11 2 I I ( ~ I .  1.11111 jiril{l~t i t 1  f i ~ v o r  oI) t l~ ( !  I ,~i~ils t \ v ~  I I I I I ~ V S  . . 
\v(,tg11111:: 1:100 1111111111s t.i~cll I I I I I C ~ C  s ( ! v ~ . ~ ~ t y - l i v + ~  l i l i l ( l < * ( l  t r i l ~ s  of  - 
11111 1'1.1.1 \ v i t l l  1'11111. c.111.s \v(ligl~il~g I ' I I I I I ~ ~  l l l O l l  I K I \ I I I < ~ S  i ~ \ ~ i ( v v ,  
~ . I I ~ I I  I . ~ I I .  I t i~v i l~g  11 ~ I I I I I I ~ ~ ~ ~  o f  :I500 11ot11111s. \\'it11 litis I , I > \ I I  
~ I I I I ~  11 i l t 1 l  t11(* ( l i~i ly  l o ~ ~ - ~ ~ ~ i l ~ i l g ( .  1'111. (,11(.11 t111111. \ , ; IS  54.1;7. ;It, 
<III ( !  I I I ~ I I ( ~  1vit11 11 2 111,r C I , I I ~  gr111l(! ~ I I  ~ I ~ ~ I I I .  (11' ~ I I c ,  I O I I ( I S  11 sl~ilic* 
~ ~ ~ : I I I I  111' :1 l l l l l l l l s  I I I I I I ~ S  tl.ilrs 111' l i  C ~ I I . S  (*IL(.II  \ \ t . i g l ~ i ~ ~ g  1,111111y 
IS00 I H ' I I I I I ~ S  111111 l111l1li11g 2IOO of (,oi~l, ~ t l i t l i i t ~ g  :I t111i l l  \v(.iglit 
(>I'  3!JOtl ~ I ~ I I I I I ~ S  11vr l o t ~ ~ l < ~ ~ l  1.111. i111i1 ~ I ~ I ~ I I ~ I I X ~ I ~ I : ~ ~ ~ ~ ~ ~  3:) I O I I S  Sot, 
111ta lrii,. At I\ I I I ~ I \ ( !  i t 1  l)isiri14 \ ' I l l  \ V I I V ~ I .  l l t ( * ~ . t s  is II 0.t; 
11cr c c ~ ~ t  gri~(l(b i ~ g : ~ i ~ l s t  tllc, I I I : I I ~ S  I I I I I ~ ( & S  t rr~v(. l  S.!) 1nii1.s IN:I. 

I I ~ I ~ ,  11v1,rngilig 64 ~IIII-111iIl!s. 
0 1 1  i l c c o ~ u ~ t  c ~ f  i ~ \ c . n ~ n l ~ l c t ( ~  s v g r r g l ~ t i ~ ~ l  of ~ o s t  itt.111s i l l<!  

I Y I S ~  of g11111v1~i11g ~ 1 1 1 1  11ot Ile 1111t l i i11~vl  \vil11 ~ I C I ! I I I . ; I ~ ~ .  I t  111.ol1- 
t111Iy I Y I I I ~ ( > S  fro111 4 \5  10 7 ~ ( ~ 1 1 t s .  ' I ' I I ~ I I I  enst o f  l~n \~ l i~gc :  i t 1  

# 
I I I ~ I I ~ ~ S ~ C I ~ ~ I ~ ~ ~  1l l i111 11111g\vi1ll vnl.i(,s ~ ~ O I I I  f i  to I:) c.1111ts. 1 1 1  0111,  

I ~ I ~ I I ( !  \vlli(:l~ I S  rt~1~.1111y I I I ) I I I I I I ~ I I ( Y ~  I I I I S  i t  \ v i ~ s  \v111,1it~l  

illlt, l l l l l l l l l g ~ ~  l!nsl 2:) <Y811ts ]lVr till1 o f  1~1111l. 

111 lo11g\v111l 111i11t~s Il l ( !  ( ~ 1 s t ~  111' 111111111g(. i111f1 I I I I I ~ I I ~ ( ~ I I I I I I ( . ~ ~  

of I t r t u l ~ l ~ c ~  \vnys 111.1. l l igl~ 111.1. tot1 of ~'oiil 11(31*1111,~1~ fro111 t o  
! : i  (11' 1111: c311tirc. ~ I I I I I I I I ~ ~ .  l1111111~11 10 till! 11olto111 i'; \\.ilst(!. l"111.- 
I I I I I ,  I I I ~ I I I I S  s t 1 1  I I ro111'. 1i11(1 i l l  I I I I I ~ I ~  

I I I ~ I I ~ S ,  t l ~ c !  l i e n v i ~ ~ g  I I ~  111~2 floor, 11(1<l 1\11 < s x l ~ v ~ ~ s t ,  I'or l ~ ~ \ l s l ~ i ~ l g  
I Y I ~ ~  111111 Iloor \v l t i ( * l~  is I I O L  1111 i1(*111 it1 Y O ~ I I I I - I I I I ~ I - ~ I ~ I I I I ~  I I I ~ T I ~ ~ S ,  

'1'111. 1.11111l\vi1yx itrv t1s111111y ~ l ~ n i ~ ~ l ~ l i ~ t ~ ~ ~ l  4 01'(~1 111gl1 111111 7 1 0  !I 
~ I T ~ L  \vi<lv. ' ~ ' I I I *  111i11(>rs I I ~ I I S I I  ~ I I V  roof I I ~  111(, ~ I I W ,  11111. 1 1 1 t h  

sc!ttli~rg 11s tllc! fl~c!o :t<lviunccs ~ ~ c c c ) s s i t n t ~ ~ s  11 flli.tllrr I ~ r ~ l s l ~ i n g  
\ v l ~ i ~ * l l  is (IOII(, i l l  tl1i8 IrliSnllo li~111 11y 111(* I ' O I I I ~ U I I I ~ .  I4g. 57 
slloxvs t11(1 ~ I I I I I I I I I I ~  I I ~  " ( - O I I I ~ I ~ I I I ~  I ~ r i ~ s l ~ i ~ ~ g "  1 1 1 ~ ~ ' ~ ~ S S 1 1 1 ' ~  11t 011,' 

lrri~tc aftt.1. s\~l~sicIcwvr. 'Yl~is I I ~ I I S ~ I ~ I I X  of ronf : I I I I I  floor (!IIS~S 

tile o])c?rnto~.s i l l  tllc i,aSullc lichlcl 1tl111roxi11111tc.I!. IT, 1:(811ts ]lor 
ton of r u ~ t - o f - ~ ~ l i ~ ~ c  conl. Lnbor fo r  i~~~ulagc!  V I I ~ ~ B  ul)proxi- 



~r~irtc!Iy 1 . 5  c ~ t  l lni l r t t~r~tr~~ce o f  I I I I I ~ < * S  ntr(1 1.111. r('p11iri11g 
c!osts 5?.$ eetrts. '1'lri? totnl cost i t i . 1 1 1 ~  c l r i~rg~nl ) l~!  to  Irtrl~lng(t 
ntrd ~rtni~rtc~nnnce of I I I I I I ~ I I ~ ~  ro~t(i\vnys I I I ~ O ~ I I I ~  t o  nI)oi~t 33 
cents in n typit.nl nlirle with 111uIe irnulngt? on \)otll innin nnd 
cross entries. 

, , I Ile clrief rensons for 11ifiI1 lraul~rgc vt~sts i l l  i~ r i r l t . r :  otlrrr 
tllnn long\vnll nrcs failurt! to  kvrp ~)urt ings closr: ttn~~iigtr t11 tlrcs 
\vorkirig fncc to rnnl,le gntlltaring r~rules to fill tlrorrr wit11 londs 

FIG 57. Amount of "con31,;rny I>rtnsl~iny" I I C C C I I : ~ ~ ~  : I / I L . ~  >cttlitt): 

I~i.t\vccn trips or  tlri! Ioi:~)~t~otivt!, itit 1:11r* \vitlr Irigl~ fri<ttiott 
r~tnnirtg g1,nr, liglrt rnils or1 r r r r ~ i r r  I~m~lngc!, a t r ~ * p  griltlvx, x1111rl) 
curves, nnil gob on tlre track. Irr ncnrly 1\11 ~llintis llni~lngc 
costs cnn lte rnnterinlly rct~l~icotl. I'it carn nrv oftctr lonky nntl 
upill con1 nlong the trncrk t l ~ u s  ncl~ling to tlrt! s1111l)ly of t11t~t on 
the ribs. On nccol~nt of poor trnck utltl roncl-l)tstl wrccks nrc 
frequent in many mines. At one mine in llistrict \'TI with n 
daily production of la0 tons i t  is nccessnry to c l ~ a n  up an 

! ,. 
! ,5:- 

9 $2 ? ; o - r - * n r  i r : ~ ,  0 7 - s , ~ - o  r ! m  sow,i.., - u 
. . . . .  . . . .  - - 4  nr - nr - nr hi ;̂ r; ni 0; & - i  - - .? .., - I"? b -. 



nverilge of 20 tolls fro111 the I~a~~lnp.\ \ .cly c!ric:li 1lixI11 Ir(.r:n~lsu 01' 
t11c 111i111y \ V ~ C C ~ S  ullcl tllo loss of ro111 fro111 11it ~ 1 1 r s  i l l  tt.:lllsit. 
At n11ot11(!r I I I ~ I I ( !  \ v l~ ic l~  11~s  lo\\- gr11(1c?s, VIIS! ( . ~ t r v ( ~ s  : I I I ( ~  11 

gootl roilti-bcrl, t11c coal lost fro111 pit ca r s  t l l ~ . ~ , i l g l ~  I(t111is 111111 

by ovcr lon t l i~~g  ~ ~ c c ( ~ s s i t i ~ t c s  1111 11\~1~r11gc! 11i~l1tIy (:ICIIII-1111 o f  24 
tons. 

\\'hvre lnrjie f i ~ u l t s  in 1)istrict \I1 111.1: I I I ( ! ~  I I C I I ~  t11tb s1111l.t 
tlta tliff(~rencc i l l  e lovntiol~ is usuully o\.cSrcorn(~ Iry 1111 iiir lift 
o r  I I t n t i  I I - 1 1 1  I S I  I f i g  S .  111 
two I I I ~ I I I - s  tllc I011ds ~ I . O I I I  111~: l ~ i f i l ~  siilv 111.1~ lo\v1~1~1~11 1)y 11 (:111)1(1 
I I I I C ~  (11.11111 c1o\v11 1111 illt.lill(l. 

Rc. SR. A~~to rna l i c  cll:ai~l car-ltit~ll  

I ~ I I I I I  o r  I I I I I I  is I I ~  I I 01'  1110 I I C \ Y I ~  
I I I M . I I ( ~ ~  Itlrg(! I I I~ I I ( !N  IIII(I  111 I I I I I I I Y  01) t111*111 t l t ~ ~ r ( ~  :~r i !  tifillt. sloe1 
c.11rs 01' I anl)t~('ily, I I I I I I I ~  of url~i(!Il I I I I \ , ~  I . o I I ( ~ ~ - I ) I ~ : I ~ ~ I I K  
\ \ . l ~ l - ( s l s .  'YtkI~l(~s 32 I I I I < ~  33 xi\-(? < a ~ l \ ~ i l ) ~ ~ i < ~ ~ > t  t I : i t l ~  f o r  T I I ~ I I ~ S  

i t  1 1 1 1  I I I I I I I I I ~ I I  I I I I ~ I I  I I i 1 1  I .  111 

I I I ~ I I ~ , ~  wit11 ~ l ~ e c l l n ~ r i c ~ r l  111111lagc? the  zkvoriljic 11.ctc.l; gtc~t! i s  
\vitlcr unrl t l ~ c  rail \vcigIit Ileavier tila11 \vitll 1111111. I~a~rlngc*, nntl 
tllc x.ntio of coal curried t o  weigl~t of empty i.:lr is g rc i~ tc r .  



 TAB^ 33.-Zfaulage equipment with ntecltanical katrlage 
-. . , . , . . 

Wail r r >  hl ,,, ,,"""S' 1.11 
tlrr yard : ' Kind of \S'cirht ia tons 

X's u ' L ~ O ~ O .  and number of % tUl , . i~ ,  - 
% . C u  5 ;  etvc each .-tight 

; E l  ..i E A l l , "  cro.. 2' - c,,,,, mtrr . ~ k  2 c 
% : w- 'z .F . . . - . . . ... -. . .. . .. .. ~ ~. ~ . 

2'  Third.mil 'TWO 21 37 16 ' I? Rw 
4 Cable . . . . . . . . Z b M 1 6 9 W  

I 2 6 CaMc . . . . . . . . 24 ?U I2 825 
7 Cablc . . . . . . . . 32 16 16 
8 Electric . . . . . . , . 36 30 16 11OO 

36 35 16 1103 
, - - , ~ .. . .. 

42 ' 30 16 LW 
30 30 16 2-2 

. ,  . ~~ . . 
29 (U 20 EiM 

I I 1  I 1 and 2 18 Cable 36 Xl 16 loo0 
36 30 16 l w  
36 2.5 12 lxm 

, ~ ~. ~ . -. . ~ 

2.5 Electric O n e  10: tltrrr 6 ;  OIIC 3 36 .W 12 1-3N 
a5 Electric {One 11; one 1 ;  onc 6 42 M I6 1503 
28 Electric :Two 10 .36 30 16 903 
29 Gasolinc ,One 8 36 .W 16 13W 

I '  1 5 31 Electric :Two I?: one 6 36 4 20 1.m 
3.3 Electric :Two 74 ; two .i 42 35 16 1900 

! 36 Electric Two I? 36 30 16 I:* 
i 31 Electric One 15; two 13 42 35 16 L?)o 

38 U e t r i c  !One 10; two 8 36 35 10 I N  

i 39. Garolinc , T l ~ r r r  1 30 . 20 - liW 
. ~. ~ 

1 flmm rdn lo  r&bt d -ti*. 

1 ) i s t r i ~ t  So. 
hi,,,! iri 5 I."""'". 

tirr - 
i 

~. .~ . z .- . 

43' Elrctric 
44 Elrctric 

V 5 45 Electric 
48 Elrctric 
49 Elcctric 

3' Electric 
51 Electric 
52 ~ l ~ c t r i c  
5.3 Electric 

\'I 6 3 Elrcrric 

55 Cable 
.% FI".-..;- 

57 Electric 
53 Electric 

59 Elrctric 
60 Elcctric 
62 Elrctric 
a 1~lcc:ric 
64 Gasoline 

.... 
55 Elrctric 

~. . .~~ .. . . -- 
' Ficv:c* rrk:  t o  -rip.!:: ~i !h-o7~:i \ .  

Thrce 15 .% 
O n e  10; six 6 42 
.Onc 10; tlkrcc 7 40 
One 6 42 
Onc 8 

. 40 . . 
O n c  15; two 13; three 6 42 
T r o  10; one 6 42 
Two I?;  onr 63 42 

. . . . . , . 
T a o  12 

. . . . . . . . 
l'!::.. !n 

Four 5 ;  onc 8 
Two 5 ;  on, 10: six 6 :  ottr if: 

vnc i j  
Thrrc 15: one 10; tu.0 6 
Three 13 
Four 10 

. . . . . . . . 
Onr 6 
One 8 :  two 6 

. ~ . ~ . ~.... . ~ 

I m  .Is00 
2600 m 
1MO 4M0 
1800 4 m  
1.m .m 
2 w  6HX) 

1000 4-x-0 
22.50 h:m 
3700 %SOW 
ItM 412.7 
1.303 3.w ,. 
--ir.t t i .  r2 
2403 m 

?4(M tau  
2403 4i03 
LW (m 
I .  X M  
2-333 im 
1;03 ;OX) 

0 i033 



IS!) 
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\\.hicl~ sllo~vs that less 111011e). is ( ~ S ~ I ~ ~ I I I I ~ V I  i n  l111111ing ces(:ess 
jveight of canrs. 'I'ilc percentngc of c.11~ \v(*igllt in totnl lontl 
of car nntl (10111 is 1111011t 0s. Tliis is t11c~ rc~lntion \vl~icl~ ol)tnins 
I~et\veer~ \vcigi~t of ~notlerrt steel ruilroa(l cnrs nntl totnl \vcigl]t ' 7 of cnr IIIIII loacl. 1 11~1 i~rcssc!(l-stct!l rnilroa(l cilrs \villi 11 cn- 
pacity of I(Xl.(MMI ~101111~1. i  \vc~igl~ I ~ I I I ~ I ~ > .  fro111 :lS,(XK) ~ I I  4(i,OOo 
~"11111~1s. 

'So kvty~ 1ol.ornotivos i n  g o r ~ ~ i  y(y111ir t\~t,t.e a r r  \\.PI\ vllui11- 
pe(I r i ~ n r l ~ i ~ ~ o  ~111111s I I I I ( ~ ( ~ ~ ~ ~ I I I I I I I ~  i n  21 f t s \ v  I I I ~ I I ( , S  (St*(* lig. 5!)) 
\vl~ere l (~c(~niot iv~~s  I I ~ V  I . S I I I I I ~ I I I ~ I ~  (Inily f o r  i l ~ ~ l ' ( v ~ t i v ( ~  1111vts CIIIII  
poor nt l jusl~~~ttr~ts .  '1'11t. Ioc.r~~n~~tivi~s I I ~ I .  wrnst~1~11,.11t1y k r ~ l ~ t  

. ,.11c.y. 1111 to I I I I ~  liigli~*st ~111ssil)11~ I I I ( ~ I ~ I I Z ~ I I ~ ( ~ I I I  i!lli( i 

Jlisetl tics with diti~c!~sions 4 iltc11c.n 11y 4 iltvht~x l ~ y  ,51/:L 
f ~ x t  arc I I X I I I I I I ~  11011glit for t11c I I I I I I ~ I I ~ !  I . I , I I(IS.  .\lis('<I tien 
CRII IJC? I~oufillt nt .\l111kthytow11 i r ~  1)ixtrivt \'I 111 I 0  W I I ! ~  f .  o. I). 
Tlley lire ~ I I I I ,  hic.kt,ry. wntr~r.ot~k, \vhitt.-c~r~k, nntl snssr~frrrs. ,, llle fivc.ragc> li11il11110nt i l l  1Ili1111is I : I I I I ~ I I ~ I I S  > I I I ( I I I ~  I0 1 1 ~ ~ r  r1811t 
of \v\.)titc>-onk tic!*, wilic.11 nro tl!~'   no st (I,.~ir~lIllc~. \lixc.(l tics 
cost t111, I I I ~ ~ I I I ~ I I I I I I I  7 ~ t \ n t s  I ~ I I C ~ I ,  o f  \ ~ I I ~ I * \ I  I I I I I ! I I I I I ~  4 e ~ ~ i t s  is 
pait1 for cutting nntl trinln~infi i n  tilt, \vo11t1s 111111 :1 C O I I ~ S  for 
llauling to the s l ~ i p p i ~ ~ g  point. \ \ ' I I~II  \ v l ~ i  tct-t~ak ticbs 111.1. +Iwtr- 
ified the purcllaser pays 15 cents cncli f. o. 11. s l ~ i p p i ~ ~ y  point. 
and the middlenla~~ 12y2 cctl~ts. ;\1111ut IIKK) tics I .~ I I I  I)? ( ~ 1  
from an acre of tirnlwr. 

HOISTING 
111 Illinois ~ I I  t11c year cl~(I(?d .IIIIIC! :jU, l!)l2, t 1 1 ~  (:on1 \VLI$ 

~,ctactl~c:tl 11s 11 sloltc I I ~  TI:$ tnit~c~s, I I ~  11 1lri1.t 111 214 I I I I I ~  I I ~  i~ 

s1111ft 11t 572. l lo is t i~~g,  ~~(dinor~li~~g 111 t 1 1 ~  l l l i~~ois  Cot11 Ii(bl~ort 
1'01. tllilt ycvlr, \rtts tlollr2 by st(.~lln ;it .'rr~.'r I I I ~ I I ( ? S ,  1))' ~ I O ~ S I ~ S  111 

;I!), 111111 by l11111(1 zit 151. A f(e\\. I I I ~ I I ( ~ S  ( l i ~ l  11111 1.1~1101 .1  110i.sti11g 
~l~c~tl~ocls. At 11 fv\v I I I ~ I I ( S S  11oisti11ji 11t ti!(, IIITLS(!II~ tin~t! is ~ I o I I ( ~  
I I ~  cl(,c:t~.ieity. 

1111isti11g S[IVI . I I  is I.(~IIIII~I<IIIII(: ~ I I  t 1 1 ~  I I I ~ I I I : ~  ,!I' 111rg(, I I I Y I -  

11111.tio11. I I I  l ) ist~.irt  \'I1 lit ~ I I O  X o .  :I I I I ~ I I V  (1f 1111: S1111c.rior 
I ( ' I I I I I ~ I I U I ~  11t i l l s i !  \ v ) ~ c * ~ . t s  t111, 1tott11111 I '  I shiift 
is 4 I'cevt I ~ c ~ l o \ \ .  t11,. 11~11111il1g I i l l  1111' t i l ~ l , I ( ~ ,  :).I!)~I 
~ I I I I S  \ V C ~ I I !  l~oist~-(l  i 1 1  14igl1L 111111rs C ~ I I  . I I I I I ( >  3 ,  l!Jl:~. At. t l~is  
I I I ~ I I ~ !  t11v (li~ily tol11111g(8 S(II. :I I I I I I I I ~ ~ I  \\.:IS .(:1::0. 1 1 1  hIi11tt  

SII. I (PI' tl~t! S(t!v S ~ I I I I I I ~ ~ I I  (! ( I I I I  ( ' < I I I I { I : I I I ~  111 i,i\ i11gst1111 1(;7:! 
Iloists i l l  (sigl~t I I I  I I I I : I ( ~ I ~  I I I I I I I  I I  sIi:~l.L 257 l'(!l,t 
111~211, 2111 a\7c2riig(s I I ~  :{.AS 1111ists 1"'s I N ~ I I I I ~ ~ . .  I , ' ~ O I I I  ,111ly 1,  
l!)l4 to i \p~,i l  :lo, l!)l5, 1 1 1 ~ 3  I I I I I I I ~ I ~ ! I ,  II~. ~ I I I I S  1111ist1*<1 (111iIy 111 t11is 

I I I ~ I I ~  ll\~c:rng~+(l 4514. 
I ~ I I I I I :  g i g  is I I  I '  i l l  11~111.ly 1111 I t I1 ( !  

1i11,gcst 111illt*.c: I I I I ~  t11er11 11rc S I I I I I I ~  Inrg~, I I I ~ I I I ' S  \ \ I I ( . Y I .  t.11~i11g 
is I I O I I ( :  11y I I I I I I ( ~ .  

511111.t. I ~ o t t o ~ t ~ s  o1'11.11 1111: t o 1 1  h1101.t I I I I ( ~  I I I I \ ' ( #  I I I I ~  , ~ i ~ l l i , . i ( ~ t ~ l  
s!(rl.tljic s1111cc~ for 1o1111s 11r1tl (?lnl~ti(.s 111 11~ovi(l1~ I'or 110isli11: 
vtL!.y long uftcr 1111 ncr:i(lt~ntnl il~tel.rnptio~~ of )111111ng(~. 

, ,  1 I I ~ !  st1111(1nril sclf-(I~~n~l)inji cngc is i ~ r  ~ ( I ~ I I I O I I  us(! ctsc.el)t 

i l l  l)ist~.ict I \vIll>rc t l~orr  arc. 1111111y ~ ? I ~ I ~ ( . o L . I I I  (-II,L:I~S oI't(!11 dl'. 
i 1 1  I I I I  I i t  I ~ I I I I I .  A t  0 1 1 1 ~  I I I ~ I I ~ ~  i n  this clis. 
Il,i(.t I I I I I I  t i t  I ~ V I B  i t 1  l)ist~,i(*t I r 1111 I I ( ~ I I I I ~ I I ~ ~ I I I I  ,)I '  ski11 is I I S , * ~ I  
\ Y I I ~ I , I I  W I I ~  I I ~ ~ S ~ K I I I * I I  11). hlr. I < I I I I c ~ I . I  I<:. l.(.t.. ] ' i t  C - I I ~ S  I ' IXII I I  
1I1r-  f1 t1 .16  rill 1 1 i  I S I I I ' I  l 1 1 t n 1 1  Itn\,n t l i v i ~ .  ~ * O I I ~ ~ > I I ~ S  

( I I I I I I I I ( ! I ~ ,  I I R  S ~ I O \ V I I  i t 1  fig. (i0, i l l l o  11 I\\'II-~IIIII~III~~III~*II~ I I O ~ ) I I ~ ~ ~  !I 
t I !  i l l  I 1 1 l 1 v  I !  l o o r  I.:llc~ll 1 ~ 0 1 1 1 ~ ) 1 1 1 ~ 1 1 1 1 ( ' 1 1 t  01. t i ] ( '  
11~11111(~r ) I I IS  11 (!11]111i!ity III '  I.\v(I 11it ~ I I V S  I I I I ( I  I I I I ~ O I I I I I ~ ~ ( : ~ I I I ~  ( / is-  
c s l ~ ~ ~ ~ j i c s  its c o n t t ~ ~ ~ t s  illto tilt! sliil). 'I'll(> ski11 is I I I , I > v ~ ( I I ! ~ I  1vitI1 
r l  rertici~lly-slitli~ig door \\*l~icl~ is nr~to~nntic~illy lil'tc~tl i11tr1 the‘ 
tipple tliscl~n~.ging tllr ~.ontc~lls  of t l~r  skip I B I I  t r n  1l11, srr<x,+ns. 
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- - 
? ,  1 2 * j  * . e r n  10.09 n .a .o lo .oo ., 1 11c ski11 ccltl 11c. ntljc~str~l to ltc~ist ttlcrl. \Vcigl~il~fi i s d o ~ t c  cat u! ~ n a u r l  - .x 2 . . ~ . . the bottona. 111 tlte lnrgc.r rnincbs of 1)istrit.t 1 tlte strclr~r rain IT-, u 5 '  
nrtd t rn t l s f~r  t n l h  nrv 1tst.tl in tl t t .  tipplt.. 

i>,rulu!(l Z J I J  U! w rn w r, 3 ~ .  .c I w 0 0 G . G ... w, 3 ,. ; ,,. - - 

Rr. N) Hnpwr lor rrrriving cnal at  imttom o f  shaft  

A skip is nlxo ilsetl nt otte rrairle ixa District \.'I. Ifere tile 
sltrtft wns sur~k 33 feet l~elow tlte I~ottom of tlae coal. A bin 
wns then built witlc its slopit~g 1)ottotaa extet~ditag frorla beyonti 
tlae trncks to tllct sllnft. The pit cars, \vllic:l~ rcrc bottom- 
(lartnl)ing, atralontl ivlicl~ n clog on tlte b o t t o ~ ~ t  o f  11 eccr strikes la 
cntn betwect~ tile mils. 'I'llc coal from tlte l ~ i t t  (lisciaargcs into 
n skip 11 frc4 11cv:p Itol(lir~g 7 torlx. 'I'tle n111cFt ~ I B S  tltr~ct COIII- 

~ ~ n r t t ~ l e r ~ t s ;  t\vo 6% 11y 7 fcctt CIICII for con1 Itoistittfi, L I I I ~ I  orltl 
J 1)s 7 feet, for ltoistitlg tta(!tt 11y ( I I I~CS .  \Vc*igliic)g is ~ O I I C  nt 
the slanft bottolla of this ncinu. 0 1 1  ncc:o~alat of tltt. grcrat 
weight o f  skip nntl loocl tltc! Iloistirafi clcginc! is sceott~l tllotiol~. 

TIte Penl~ody Conl Colt~pnr~y nt Xokolraix Ilss self-tlump- 
itag cages lcoltli~lg two cnrs side I I ~  sicte.. 

Tltc l)~aettttlntic sigrtnlling tlevicc is ~ ~ I I I I C I  a t  nll but stnnll 
lttines. At tltesc., sigltnlling fro111 sitnft bottorra to engine 
roonl i s  tlane by ~ullilag n wire wlaicla rings n \)ell in the engine 
room., 



'I'llc c o ~ r ~ l ~ t ~ ~ ~ s t ~ t i n g  c o l l i c ~ l l  ( I ~ I I I I I  is g ( ~ ~ ~ ( ~ r ~ i l l y  11rt*I'(~rr1.11 i l l  
t l t e  cl(x!l)er I I I~ I I ( !S  ~ I I I ( I  t l l c  f i r s t - 1 1 1 o t i o 1 1  I t o i s t i ~ i g  I * I I ~ ~ I I ~ !  i s  K V I I .  

I ,  I I i t  l i t  I I  0 1  111 t111. 0 1 ~ 1  I I I I I I ( ~ ~ .  

'1'11111(.s 3.4, :Is, I I I I ( ~  :!I; g i v v  (IilT(3r1'11t l 1 1 1 i s t i 1 1 g  (111t11 I'OI. I I I ~ I I ( ! ~  

I I I '  ~ l i l T ( t r c l t t  ( l i l i l y  to11111tg(*. ' ~ ~ I I I I : I K ( ~  i s  t 1 1 v  i , l ~ i + , f  I ' ~ I P ~ < I I .  i t ]  
, I ~ : t t ~ r ~ l ~ i f l i l ~ g  ( . , l ~ ~ i l ~ ~ ~ ~ ( ~ ~ ~ t  I I l o i s l i ~ l g  I I< . ( . I I I I ? I .  i l l  1111. , l , ~ ~ ~ ~ ~ , s l  
I I I ~ I I ~  i l l  l l l i ~ ~ o i s  ! I I ( ,  I l o i s t  i s  o 1 1 1 y  1 0 0 4  f (vs t ,  

A t  slope I I I ~ I I ( > S  l ~ o i s t i ~ t g  i s  o I ' t ( . t ~  ( I I I I I V  1 )y  21 1 1 1 1 r l I y  I I ~ I I : I I I ( Y ~ I I  
rope o l r  R t\\.o-tr~\c+k inc.li11e \v l tc&rn  t l t v  \ v r i f i l ~ t  irt' t h v  th.ra.vi~rl. 
i l ~ g  t,1111)tic.s n s s i s t s  i l l  l ~ o i s t i n g  tllca lo1111~~11 ~ i ~ r s .  

, I  I l l (!  S t ~ r t , .  M i l t i t ~ f i  I I 11 I I ~ ~ S ~ I I I I  I i l l  l ! ) l : l  
s l ~ t ~ : i l i c v l  t l l ~ i t  i t l l  s11111'ts S I I I I I ;  X I I I I ~ ( ~ ~ ~ I I ( ~ I I I  t o  t 1 1 v  IIIISSIIXI.  01' 1 1 ~ .  
l i l \v  SI I I I I I  I I ( ~  l i l ~ c ~ l ~ ~ ~ o o l ' c ~ c l .  S~II (Y* l!)l:! I I I I V  01, t t v o  s l i i i I l o \ v  I I I I I -  
s ( ~ l r l . y - l i r t c t ( I  s l l i i f t s  Ilrtv(r 1)c,c.11 ~ I I I I ~ ~  Ill11 I I I ~ I I I . ~ ~  i l l l  I I ( , \ V  >1111I'ts 
tire li11c3tl \\-it11 c o ~ l c r t * t c . .  O I I ~  01' 1111, 1 ~ 1 1 r I i v s t  (:IIII(:I.I*~(~-I~II~~II 
s11ztI'ts I ) l ~ i l t  i l l  t l t i s  C Y I L I I I ~ ~ ~  i s  11t tit(* So. l i  I I I ~ I I ~  01' t l ~ ,  l < i x  
VOIII'  \ V i l l l ~ i l ~ ~ t o ~ ~  ('0111 ( ! I ) I I I ] I ~ L I ~ ~  111 ('11111 ('it!.. 'I'\VII I ~ I . ( . I I I ~ I I ,  
s11111'ts \v(,r(! S I I I I ~ ,  0 1 1 1 8  01' \ v l ~ i ( : l ~ ,  tI111 I I ~ I .  s l l ~ ~ f t ,  I 0  I '(vlt i l l  (lii1111(3- 
t(81,, t v i ~ s  I i l ~ i s l ~ ( ~ ( i  i l l  l l z ~ y ,  l!)O:!. ' r l l t ,  1 1 o i s t i 1 1 g  S I I I I S ~ ,  I:! I ' IY~L i l l  
~ l i ~ i l ~ ~ ( . t ( ' r ,  11s sI to \v11  i l l  l i g .  ( i l ,  I ~ I I S  (~0111111(~t(1(1 i l l  , I I I I I I % ;  l!lO:!. 
l 3 o t l 1  o f  t l~ (?scb  s1111fts  \ v e r ~ !  1i11etI jvi t11 ( : O I I V I T ~ ~ ( ~  I 4  i ! ~ ( - I i v s  t l ~ i ( , l <  
1'1.o111 r.l)clc 40 f l ~ c t t  t l c c p  to n 11oi11t  S ftatbt ~ ~ l ) r , v c $  t l l c ~  S I I I . ~ ' ; I ~ . I ~  

l e \ ~ c s l ,  11111ltil1g 11 t o t ~ i l  01' 4s lill(~111. f(a(!t 011 ( . o I I I * ~ ( ~ ~ P  l i ~ l i t l g .  l ~ ' i ~ f .  )-.. 
fi2 s l l c ~ i v s  t11c 111a11 ~ u t ~ l  s c ~ c t i o l l  o f  n i l o i s t i l ~ g  s 1 1 1 t f t  i l l  i ) i s t r i c t  
. 'I'llc e s c n v ~ i t i o l ~  \ v i t s  ~ t ln t lo  t l 1 r 1 1 u g 1 1  t l lc ,  to11 s o i l  I I I I ( ~  s1111~1- 
st011e t t l t t l  t l i c  l i r l i l ~ g  \ v t i s  1111ilt 111) f r o 1 1 1  t11(, I ) O ~ ~ I I I I I  I I ~ ~ ~ I I I I ~ I I ~  
w i t 1 1  t l l c  \ \ 3 ~ ~ t r ~ .  secii at s o l i t l  roc:k. 'SII(& (:o~t(:r(at(s i s  ~ ( ! ~ I I I ' I I I ~ ~ I  
v c a r t i ( . i ~ l l y  w i t 1 1  ::h-ir~rll 11). ? - i l l e l l  i r o l t  I111rs i111(1 l l o r i x o ~ l t i l l l y  
l ~ y  :J!I-i~rctl~ t \ v i s t c . t l  1.(1(1s. 'YIlc  1 1 r o 1 1 o r t i o l l s  I I ~  t l ~ ( ,  ( ~ 0 1 1 ( . r ( ~ t t 5  
118('11 Ill '( ' :  1 ~ ' ( 1 1 . ~ ~ 1 1 1 1 1 ~  ('l'lll('1lf ; 2 lilll1l.l) \\'llli~1('11 ~ 1 1 1 1 1 1  : -1 <'1'11811('<1 

I ~ I I I V S ~ I I I I ( ~ .  '1 '11~ 1 i11 i11gs  I I I '  I I I I I I I  s l l t t f t *  \ V ~ ~ I , I >  1111ilt \ v i l l t  ~ r t ~ t l  
~ ~ i r c ~  111111 11ru ( ~ s ( . ( ~ l l ( ~ l l t .  ( ~ s I I I I I ~ ) ~ ~ ~ ~  01' l i r1a l1roo1 '  s11111'i ~.1111~1r11~~. 

ti1111 t111i11br t111- I I ( , \ ~  S l 1 1 t 6 -  I I I W .  l3vlo1v Ilt(6 C Y I I I I . I Y - ~ ~ >  I I I , .  sI1i11'l.- 
I I I V  I ~ I I I S I I I I  ( s s ~ . ( & l n t  tl118 I I I S ~ .  !)I 1 '  i i s  gI'11y , ~ I I I I I I * .  
' I I  I I I I I I U  I I I I I I l ~ i t l ~ s  I i l l  111,' 
I Y I V I < .  '1 '11~ y ( , I l o \ v  11i11c- g 1 1 i 1 1 t ~ s  1 1 ~ 1 ~  I I I I I I I ~ ~  1111 10  (i 11y S ~II< . I I (S ,S .  
\VII(*I ' I ,  t l l r  sI1111't I I ~  11 1lcbl1t11 o f  1 0 0  I ' t ~ s t  f r o 1 1 1  t111. SIII.SII(.(.  11:18S12s 

ti11.0lig11 \)<>(I 7 i t  is l ) r i ( 4 i c ( /  I ) y  11 tv1111 !) f ( v t  1 1 i ~ l i  I I I I ( I  12 i11(~1111s 
thick. 





\ V i t l ~  but fv\v c~sc(. l l t i l~~~s til t .  sllofts s1111k 11rior to 1!)1:! 11t.t: 

ti11111tv Ii l l*vl .  '1'11(, (lt~vt40~1111t~11t I J ~  tlie ( a e ~ ~ ~ t s ~ ~ t  AIIII 1111s 11r0- 
vi(Icv1 11 I I J ~ ~ I I I I S  ( IS  Iirt~l~rt~oIi~ix t l ~ t a s t *  sI111fts. 'l'11(~ ti11111t.r 1i11i11g 
c1111 111. ~ i v l * l l  11 l~ l J I l~~r l~ t1~  rlJvtar Ily lltt~lllls l > f  tI1t. 1~t.ltlt~llt g1111 
\ v l ~ i c . l ~  slsrt~ys 1111t1t.r ~ t i s  J ~ S I  O S  i11l011t 40 ~ J O I I I I ~ ~ S  p ~ r  
sfl1111rv il1<*11 11 ct'1111~11t 11101.tttr (.o~~tl~trs(.<l o f  i1l1011t I 1111rt 1'01.t- 
1111111 ( . ~ . I I I * . I I ~  ~ I I I ~  1111rts vot~rst~ slt11rl1 st111~1. :\t 11 sliiift i l l  

1)istric.t \ 'I tilt* ti11111t.r l i ~ t i ~ ~ g  iv t i s  ( ~ ~ v t ! r i ~ l  \vit11 11 2.i1tt.11 I11y.r 

of " ( ~ I I I I ~ ~ ( . " ,  11s ( . I I I I I . ~ ~ * ~ I .  1 1 1 1 ~ t I i ~ ~ ~ l  I I ~  titis ~ t ~ , ~ t l ~ o ~ l  is t ~ ~ ~ l l ~ l ,  11t 
tilt! ralt. o f  1!)0 ~ ( ~ I I ~ I I ' c .  yi~r(Is i l l  3 Ilotcrs. 'I'ltc ~valls O F  t l t t !  
shaft \vrrc! lirst i . ~ ~ \ * c r t ~ l  1vitl1 ; \ I I I ( ~ ~ ~ ( * ~ I I I  S t (* t s l  2111(1 \Virtt ( ' ~ J I I I -  

p ~ u ~ y ' s  So. 7;\ t i  I I ~ ~ I I J ~ I I I I I I ~  for t l t t t  ( . O I I ( ! ~ C ~ ( ~ .  

FIG. 61. Circt~lar hoisting shaft  

i t  s t  I 2 to 3 I O I N  1'110 ('out of nl~pli(:titiot~ vt~ri(ls 
fro111 lfi  to 24 t r c> l~ t s  pel. xclutrre foot (lel~thl~(li~~fi 111rfit~ly 1 1 1 ~ ~ 1  

tltt! I I I I I O I I I I ~  of \vt~tt-r t l l l t  nl~nft 111rlkt.s. \Yitl~ 11 (lry I I I I ~ I  
n111oot11 tit1111('1. l i l i i t ~ l :  t l ~ t +  \vork sl1o11111 ~ ~ v t ~ r ~ g t .  I I I J O I I ~  20 ( ~ o t ~ t s  
]"!r sc~l1tlre forlt. 

r v 1I1t. sllnfts I J ~ '  1111 I I I ~ I I ( ~ ~  in l l l i~~o i s  1 1 r ~  i ~ f  I I I O ~ I G ~ I ~ ~ I ~ V  sin,, 
tile lorgthrt nt tlta 111ilc(%s ~ ~ s ~ I I I I ~ I I ~ ~ ( I  I ~ t . i l ~ f i  1 1  11y 22 ft~t!t. S1, 
serious tliliic~~ltic~s Iln\.c. 11c.th11 t ~ ~ ~ c . o ~ ~ ~ ~ t c r t . ( l  i l l  silrkillx t11t.111. 

IVnter flo\v 11ns 111!\~(.r II(!(>II 111rg('. .\t O I I ( ~  ltlitle i l l  1)istrict V1 
a cot~sidernble bocly of cluic.kattll(l ~~c~vessitetrtl 11 re(111ctiorl of 
sltnft size bnt in general allaft sinking is cort~l)nrntivy c11c~1p 
and spody.  



P R E P A R A T I O N  OF C O A L  

;\l)out 20 per ce t~ t  of the protltlctiot~ of Illinois n ~ i l ~ e s  is 
soltl us run-of-ntine conl. Tllis con1 on reaclling tile tipple is 
dumpetl into cl~utes  nntl lontlctl tlircctly into cars witl~out rc- 
ceiving nny prc~pnrntiorr. Tile r c ~ n n i n i ~ ~ g  SO per cent of t l ~ c  
output receives trcntment 1)eforc sltiptncnt. Fig. 63 sIlo\rvs 
the equipment for prepnrntion nt n local mine. As rc!gnrlls 
the pre~)nratictn o f  their con1 For tnnrkct the I I I ~ I I C S  o f  tl~c! 
Stntc ltlny he tliviclctl into tllnst! nt wl~iclr tltc! rntv c:octl in  sizctl 
on nllnkir~g ncreetlx o ~ ~ l y ;  tllos6: r ~ t  \vl~it!l~ tile ~)ro<lllc:t i ) r~ssir~g 
t l ~ r o u g l l t l ~ e  2 to :Iy2-incli Iloles of tile silakiag scrc*t?rls is re- 
screenetl in revolving scret?ns; nntl tllosc nt \\rl~icl~ the con1 
uncler 3 o r  J ~ 2 - i n c l ~ c s  is \vnsl~etl. 

t i t  tniaes \vltere the coal reeeivt?~ no fnrtller trentlncnt 
tllnn se1,nrntiott into sizes on stlaking scrt?t~rls four sizes nre 
nsually rnntle nt a t i~ne.  Tllese sizes vary \vitlely in tlifferent 
districts nntl nt different tittles of tile yenr. They nre called 
genernlly lonip, egg, nut, nnd screenings but the snlnc t e r ~ n  
does not Incall t11(? snmo size in tlifferent districts. The coal 
\vI~icll pnsses over tho largest sizctd lloles in the screen is 
callecl lump wlletl~er tile lloles i i re . lG incites, G inclles, o r  any 
internledinte size. Table 37 gives the vnrintions in names 
and sizes. Sir-inell lump is nlnde in nll ilistricts nnd refers 
nlwnys to  the oversize from screens with 6-inch holes. 

\Vhero tho con1 is rescreened bot not wnshed n typicnl 
separntion is:  

I.umo Over 6 
Egg . Over 3%: tltroagh 6 
No. 1 nut Over It/*: tltrougll 3% 
No. 2 nut Ovcr 1 : through 1% 
No. 3 nut  Over K :  thrauah 1 . ~ .  
No. 4 nut Over M: throitgh +$ 
No. 5 nut Through M 

A t  clifforent n~irlcn nntl in tliffercrit tlintrictn nizcv vary 
somewhat bat those given in the tnble nlny be tttkerr ns nvcr- 
age, h bulletin dealing with the d ry  sizing of con1 has been 

~wepnred for the ICngineering ICsl)cl.in~c~~t Sttltioll of ill(! IJni 
rersity of Illillois I)\. I'rof. 1C. 11. lloll)~~oolc rlncl \v i l l  so or^ l r t .  

pul>lisl~cd. 

Ssnlc 
~ ~ . . .  .. ... 

8.inch lump 
. . 

(,-inch lump 

.... 
?%-inch lump . . . . . . . . . 
?-inch l u m p  . .~. 
I%-inch lump 

1%-inch lump / I. 11, 111. 

I IV, v, VI, 
VII. VIII 

o\.cr 8 

Ovrr 6 

O v v r  4 

Ov,.r 3 
. ~ 

O v c r  2% 

Ovcr 2 . .. ~. 
O v c r  1 %  

Ovrr 1 %  

'l'l>rouul~ 0 :  r,ver 354 
. . .... . . . . . . . . 
Ovcr 4 ;  throttgll 6 

Over 3 ;  Ihmirgli 6 
Over 2: Ihroual~ 6 
0vc.r 1%: t l~ ro t~g l i  6 . . 
Ovrr 2 ;  through 3 
Otwr 1 % ;  tl>roogl, 3 
Over I % ;  ~hroegh 3 
Ovcr l y .  through 2 
Over I A  l tl,rottal, 1% 
Ovcr +': t h r o t ~ p h  1% 
Ovrr $; rltrougl~ 1% 

, Over % ;  ~ tlirot~gl, ~ 1% 

I*'. C. Lincoln in 13ulletin No. GI), Conl \ \ r ~ ~ s l ~ i n g  ill Illinois. 
Engineering Icxperiment Stntion, University of Illinois, snys 



1:1c. 63. Fqtxipmrnt for prepantion at 1m.l mine. (F rom t t r ~ p ~ ~ l > I i , l ~ e d  rcimr: 
by l'rof. E. A. tlolbrwk.) 

!lint rro t \ v o  \vtisl~erivs in Illinois irrakn \vnslit.~I coirls I I Y  (~sr~c.tly 
tlte sntlre sizes. 'l'l~t? rirngth it1 i~rc l l t~s  is 21s f t ~ l l c ~ ~ v s :  

So. I So. I S<n.: Sv. 2 St,. J SSP. 4 St,, 5 
C l l t l  c\,.a 

Alw\-ayr t~n<lcr  . . . . .  J); .I!,; 2:; 2 ; s  15:  la  ,'G 

Always over . .  . . . . 2 It!, 116 3 i  '/< , 11 

r 1 1111% i111~111ri1it*s it1 tlltt vc1111 \vl~ic*l~ air(, s l i t r l c~ ,  tir(~clily, titic1 

~ ~ o d o l e s  of pyritrli, fire scq~arntcd us fn r  as pc~ssilllr lit tlre 
fnce. IVIiert? fircclay is  sllot u p  wit11 tllt, cl~iil tltc! s(,l~iil.a~tiot~ 
u n d e r g r o ~ ~ t ~ t l  is  co~trl)nriitivc~ly ctarsy (111 a r c c o t ~ ~ ~ t  of tllc. c ~ ~ l ~ t r n s t  
i r ~  color. ;\ furtllcr 11itrki11~ is  inutlt. art I I I I I I I ~  I I I ~ I I ( . S  oil the 
xcrc.cbrl null c:rtr; six pickers I~c+ilrfi I ' I I I I I I O ~ I ~ I I  a r t  S ~ I I I ( ~  1 1 l i 1 1 c ~ s .  

Fir. M. Tipplc designed for Iwal tncle an11 41ipping 



.............. 

j Shakiur 8 23 6 4 76 Kcwmncd  68 
! j 26 ! Steel 
1 ' P i Steel i 
1 i 2a i \ \ I d  

i 29 ! \\'ood 
! 31 / Wood 

IV 5;32/Wood 
! 3 3 / W W d  

i 34 'I H'ood 35 1 Wood 
j 36 i U'ood 
iglwood 

.?a ; Wood 
39 i Steel 
40 Wood 
41 Wood 

~ h a k i n i  
Shaking 
Sluking 
Shaking 
Shaking 
Shaking 
Shaking 
Shaking 
Shaking 
Shaking 
!Shaking 
Shaking 
Shaking 
Shaking 
Shakinc 

! 371 8 4 80 , Kcither 
I g 8 4 78 : Xcitl~cr 
. .  12 4 S? , Rcscrunrd i 75 . . ........ 4 76 1 

1 31 7 3 80 ' Xeitl~cr 
, 3 0  6 4 80 : Xcithcr 
1 68 8 3 78 Rcwreencd 

30 5) 4 79 ........ 
36 6 3 80 , Neithcr 
. . 12 . . 80 ; Xcithcr 
55 12 3 80 i Ncithcr 

: 3 8 :  6 4 76 Ncithcr 
45 15 3 80 . Neithcr 

. 46 4 3 80 : Neither 
.. 6 4 75 Rcxrccncd 

42 Wood .Shaking . . 7 , 4 .. iRcscmncd  , 68' - . . . .... -- , . .  
43 Wood 5hakinr 14 7 4 75 . Rcscrccncd ' 70 

/ 44 Steel Shaking 48 5 . 3 90 ' Kcither a 70 
45 \\'d Shaking 38 7 4 90 Rercrccncd ' . . 

V 5 46 , \\'ood Shakinc 30 8 4 75 Scithcr 45 2 

47 \Vwd Sliaking 38 6 l i  70 notll 55 
48 Wood Shaking 40 6 4 85 Ncithrr 70 
49 \Vood Shaking 30 6 4 80 Scithrr 75 

.... .... ....... .. ...---................ ... .. .. .- 
*urcr 2 by Z%.inch holm : O v e r  3 i ~ ~ c l ~ c ~ .  

so. .yo. Uxterial 
District -m , mnnr j of 

tipplc 
I 

i .............. - - .- ' M / Steel 
51 I Frame 
52 1 Steel 

n 6 53 i steel 

54 F n m c  
55 F n m c  

58 Steel 
59 j Frame 
60 Steel 
62 , Framc 
63 Steel 
64 ' F n m e  
6 Fmmr . . . . . . . . . . . . . . . . .  . . . . . . . .  ....... 
66 ; Steel 
67 Cornrpatrd iron 
68 Corrugated iron 

\'I I 6 69 F n m c  

70 Corrugated iron 
71 F m c  
72 F n m c  
73 Steel 
74 S t ~ l  

--.. 
i Sh:tkinc 
Shaking 

l Shaking 
ishaking 
i Shaking 
jshakinp 
!Shaking 
s h a k i n g  
1 Shaking 
j Shaking 
Shaking 

:Shaking 
i Shaking 
Shakinc 

Shaking 
Shakinp 
Shaking 
Shaking 

:ShnkinF 
Shaking 
Shaking 

90 Seither 
70 Ncithcr 
90 Hexrccncd 
85 Rcxrcencd 
40 Rexrecncd 
W Both 
90 R c x r c e n d  
90 Scithcr 
80 Rcrcrcened 
60 Seither 
65 Seithcr 
80 Both 
. . Both 
75 130th 
Pii S c i ~ i ) c r  

............ - ...... 
90 \\lashed 
c% sc;:!:cr 
65 \i'ashcd 
80 Scilher 
60 \\'ashrd 
80 Seithcr 
85 Seither 
80 Xcithcr 
80 Rcscrccncd 



! . . 
. ... ............ 

\'I I 6 i 5  Frame 
76 Stccl 
77 Corntfiated iron 
78 Cornt~:nled iron 
79 ! Frame 
80 Frame 
81 : F n m c  
€2 i S t u I  
8t ! Cormrated iron 
&I s1.d 

85 i S t n l  
86 Stccl 
87 ' F n m e  
88 ' Frame 

-- .... . 
1 Sl~aking 
Slmking 

, Shakinr 
Slraking 

4 S l ~ a k i i g  
Shaking 
Shaking 
Slmkinp 
Sltakirtfi 
Shaking 
St~akihg 

I Shaking 
/Gravity bar 
! S h a k i n ~  

89 Frame ,Shaking 40 
90 ' Frame 
- . a  IGnvity bar ............. 30 .................. 

91 Frame Gravity b;tr 12 
9 Frame Gravi ty  bar 24 
93 Frame Graxit) bar 31 

\'I 11 6 a n d i  '?i Fmmc Shakinc 2? 
95 Frame G n v i t s  bar 6 

-. -- - .. , , 97 ' Frame Shakinr: 36 
..... . . .  ........... 

I1 ' 1 :  
111 l a n d 2  
I V 
I? 

\'I 

1 6 
V l I I  1 6 a n d i  

:\\vceIage of 90 miner 
. ~. .......... 

~ .. 



Sl~nkirig screens a re  of various types. They at'o l)i~ilt 
\vitl~ one, two, o r  tliree tlecks, nntl nre frorn 12 to $5 fcet l o~ tg  
and 1 to  12 feet witle. They nlnke fro111 18 to 1'70 strokes per 
minute. l ' l~eir i~~clinntion nverngcs 1 incl~cs per foot. 

Revolving surcwns in re~scrt1c1r~c~rs Y I I ~ ~  in l e n ~ t l ~  f t ' o ~ n  l ( i  
to 24 feet, in tlinmeter from ti) G feet, nncl in inclir~ation 
from to 2% incl~es per foot. They nvcrnge 15 rt~volutions 
per minute. 

District I V  \vns nrnong the first in Illinois to utten~])t  to  
rerno\.e the xcpnrnl)le impurities from con1 nncl to sc:pnr.atc. 
sizes. Severnl inrge  critic^ arc! locntetl in tile ilistrict rlnil tllc. 
locnl trnile for  clooiestic purposes hns nl\vnys been unel still is 
n prominent fnctor. Fig. CA sl~o\vs 11 tipple dcsignc:~l for 
l~nndlirrg locnl trliile nncl s l l ippi~~g.  'l'l~ose rniries lo~:~iti!il 
in or  near cities n a t ~ ~ r n l l y  sc?parnte tlrt. e!onl into tlcorc sizes 
than tile otllcrs nntl for  this purpost? st.\.crnl of t l~ct~n IIIL\'C 
installed rescreening plnnts. I\ typicnl sepnrntior~ nt n mine 
catering to locnl tli>mestic or  "\\rnpon" trnde i s :  

x.m. size in i,,chc. 

&inch l u m ~  Over 6 
3-inch lump 
1%-inch n~lroacl l i ~ m p  
&inch cgg 
Nut 
P a  

Over 3 
Over 1% 
Ovcr 3 ;  throupl> 6 
Ovcr 2: throi~glt 3 
Over g :  thro\~ula 1 %  

Gccnings  ~hrouch +4 

The loention of s o ~ n c  mines nenr cities 111tviug divcrsifictl 
~ ~ ~ n n u f n c t ~ t r e s  ant1 vnrious kirrtls of tlomestic. furnnces lends to 
particulnr tlemantls. At one rnirlo 30 per cent of the output 
is crushetl to 2-inch size for i ~ s e  in distilleries. At  another, 
8-inch lump and egg nre in demand. Several mines mnke o 
nut tllror~glt 1% incl~cs nncl iwor 1 inch nncl one. tnnkiw 11 "clo- 
mestic lump" over 3 inches. 

In  District \'IT1 in seain 7 where iron pyrites or  "~111- 
phur" i s  not disse~ninated tlrrougll the con1 but is present in 
nodnlnr form, it can easily be separated from tho con1 by 
hand a t  the working face. This separntion serves the double 
purpose of making cleaner coal and of segregnting n vnlunble 
by-prodnct. The amount of pyrites thus obtained was suffi- 
cient nt tn-n mines working in No. 7 hed to  warrant the erec- 

I'1iI:l'AliATlOS 01.' < : O A l ,  "I. 



" I "  '11.1. 1 I S V ~ . s T I ~ I A T I O S S  1 ' l t~PA l l .~~ l ' l i lS  Ill: l'll.\l, 21:; 

tio11 of ~1111111 ~IIIIII~S f o r  I Y ! I I I ~ ~ ~ I I ~  l ~ ( * f o r t ~  tl113 l)yl . i lvs i s  s l t i [ ~ -  
11(.i1 t o  u s t l l l ) l ~ r~ r i o -nc i i l  1rlt111t tilt! (:oil1 t l l n t  n ~ l l t t ~ r ~ - s  t o  111(. 11(1(1- 
t l lcs of 1ryritc.s. 'l'11(~ 11yl i tes wit11 ~I(IIIPI~~II~ co;tl i s  <:I.~ISII(*(I 
t o  I ?&- i l l c I~  III(SSII 111111 (~~I(:vIII<YI to 11 ~ I I~~I I IY~ i t  i s  ~l isv1111rg~*i \  
i l l to II rc\ .o lv i l lg  tro111111(~1 4 f'il(4 1011:: IIII(I :I 1'iv.l ~ I I  <l i11111vl i~r 
\\.it11 2-i11cl1 r11111iil IIOIPS. '1'111' ov (~~ .s i z ( -  Sro111 t l l i s  ~ ~ ( I I I I I I I ~ ~  

I t o  I ~ 1 1 1 i i 1  j ig S o  IS I I~ I I .  '1'111. r l l ~ ( l t ~ r s i z ( ~  goiLs 11) 11 

s1~i:o11(1 ~~IIIIIIII(~~ \v iL l~  I/,-~II~~II l ~ v r f ~ ) r t l t i o ~ ~ s  IIII(I t l tv  ~ t ~ ~ ~ l i ~ r s i ~ . ~ ~  
frr111l tllv S(WJII~I trot11111(!1 i s  i l i s ~ ~ l t ~ t r g i ~ i l  i l l t o  11 t l ~ r ( ~ ! - ~ ~ ~ l l  .jig 
I i l  n t  I I i t  'Sit(! o v i ~ r s i z ( ~  1'1.o111 1111% SIT- 

o11(1 tro111111(!1 1111i1 I I I I I  fro111 111i~ l i r s t  1.1.01111111~1 ;tr(! 
chl(.v~~tcvl t o  11 tlliril tro1111rlol \ v i t l l  - I  II(~I.I'OI.~II~~II~ I'I.IIIII 
\ v l ~ i c * l ~  111(~ o\vc!rsizc. goes ti) 111;11.lx>t t111(1 11113 u l l ~ l r ~ r s i z c ~  t o  tlli! 
tl1rc.c-ccall jig \vltic.lt c. l r tu~s thc! l i l l v  l l y r i t vs .  'I':IIIII~ :IS g i v ~ s  
(I:IIII (111 ti]111Ic (~II~~IIICII~ for COZII ~I~(~~)III~II~~~III. 

I ' o ~ v r r  111 s ~ ~ r f a c ( t  ~ r l ~ r ~ ~ t s  i s  1rs111111y r r l l t i t i n ~ ~ ~ l  I I ~  IIII~II~II:: 
s111vI; 111111(11. S~C~IIIII l ~ o i l ~ ! r s .  'I'II(, i ~ l I i < * i ( ~ l ~ ( * y  o S  II(VII,I~ a111 or 
tllctsi. 11l111lts i s  Io\v. ;it o111y 11 f c ~ v  111illcfis 11118 t1111 st(21t111 l ~ l i t l t t  

t 1 1 ~  ~(~I~II~!III(~II~~ 01' tllv IIIO~~('I.II I I I I I I I I I I ' I I I . I I I I . ~ I I ~  IIIIIII~. I<'I,(IIII 
1.7 t o  4.3 p e r  c<*11t 111' t11<! o11t1111t o f  ~ 1 1 1 ~ 1 1  1 1 1 i i t ( %  i s  IIII~II(V~ IIII(I(>~ 
I ~ o i l i ~ r s  11t tilt! s11rftic.c. IIIIIIII. \V~tstkb(l (VI:II r1111g<.s I'IYIIII 0.:) t o  
0.7 11vr WII~. 

III 1)istri l .t I V  go1111 (~IIIII~JIIS~~IIII 1111(lvr 1111iIt~t~s i s  IIIII~I~II(>~I 
i ~ t  (III<. r t l i t l c !  I)\- 1111, tls(% (I(. sl(~11111 I1111\v(brs 111111 1 1 1 ~  s l i ~ ~ l i  IIIII.IIS 
\v i l l t  1111 ~ : l i ~ ~ l ; v ~ . s .  

I . : l~~c.tr ic ~ ~ ~ r \ v ( b r  i s  ] ~ u r i . l l ~ l s c ~ ~ l  nt. 11 I't,\\. 111i1lt's ;III<I 111 , 1 1 1 ~ ~  

\~IIVI.<. I i s  IIII~(~II~IS~.II 111 2 I 111.t. I i i l o \ v i ~ l l - l t o t l ~ ~ .  
I I I I I  I II~~(.I . I I I I~~II~ :.,III.I.I,III is  I I I  1 l 1 1 t t  

l~1111ll 111 4000 \(,Its 111111 IIII'I.(- I~IIII~I'OI~III~~II 1,) 27.-1 ~1111s. '1'11,* 
i ~ l s t i ~ l l l ~ t i ~ r ~ l  c.i~llsists of t l t l . c ~ .  1:) 11. 1'. 111oli11.s. .\II .\. (:. ( a I + v -  
t r i c  111(~0111otiv(~ i s  IISC~I 011 t11(' 1 1 l l l i 1 1  IIIIII~II::I~. ; \ I~~~II I I~~II~ 
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current is reportetl to br? less stitisfactory for hnulnge than . . . . . . . . . . .  
direct, but by using nn A.  C.  loc.o~~~oti\.e n c o ~ ~ v e r t e r  is dis- . . . .  
pensed with. 

At tho oltler I I I ~ I I ~ S  l i l)l~lrs 111.u us~lnlly o f  ~ ~ I ~ I I I V  C O I I S ~ P U D -  

tion nncl nt ninr~y of t l t r t ~ ~  propttr prr:(. t i~~tio~~a t igni~~st  fir(? nre 
neglectetl. 0fttt11 i11lls111111ab1c ~ n ~ ~ t t r i l ,  s11t:ll as  etill)ty oil 
l~r r re ls  sl~own i l l  lig. UI, is st11rt!t1 rtt6tlr t l t ~  tippic:. '1'11~ fre- 
quent loss of tipples by liru c~nl) l~ l~s izrs  tilt! t~rctl of greater 
enre in the storing of con~l)ustil)lo inntcrit~l O I I  tllu surfnee. 

At nlntost every new  nine n steel tipple is 11uilt. Fig. GC, 
sl~o\vs n typicnl inodorn surface plnrit in District VI. Tnbles 
39, 40, ant1 41 give powcr plnnt c>qnil~~ncnt for n~incs  of differ 
ent daily outpl~ts. 

The rvernge coat of p reparn t io~~  \vI~ere t l ~ c  con1 is mithe 
rescreened nor wnsl~ecl is said by Mr. B. 1,. Shepnrtl to 
3 cents per ton of coal. 





COAL MINING INVESTIOATIONS 

I 

: : a a  i 3 . . 

, r.3 r., : r., 

I . .  1 g.;--; 2 . i  

MARKETS A N D  SELLING PRICE 
T l ~ e  opening in the early ni~~c!tics of the ricll fiehis in 

sout l~ern lllinois east of tlie i ) u q ~ ~ o i r ~  ~ t i c l n c  I I ~itost 
in~portcmt ccono~nic fnctor, an11 n (list11rl)ing 011~: to tile otltcr 
fields. Y'lie C~IIS(!S IIC tlte lo\\, t~iarket pric(!s \vltic11 11nv(! \)re- 
\~~rilctl for scvcrul ycnrs a rc  \\-ell c:~~tnlogt!d by hlr. (i1.11. S. 
]<ice, CItief Alining 1:;nginecr of tlic! U. S. I%urcau of hlilr~bs in 
tlto Year Book for 11108 of the Illinois (;eological Survcy. hlr. 
Itice snys, " T l ~ c  t r c~ t~cn t lo~ i s  tl(!\~clol,l~rrnt of tllc! oonl-ctir~.ying 
railronds and tltc policy of nrnking lo\\, ton-inilc rntcs for l o ~ ~ g  
Iiauls l ~ n s  rcsi~lt(!d ill eseessi\~(? eo1111)ctitio11, 1)otll fro111 \vitl~in 
nntl fro111 \\~itlio~it tile State. 'J.'li(! clicc~ply protlucctl coi~ls of 
the eastern states, ant1 pnrticnlnrly I\'est Virginia, rcsttlting 
f r o n ~  favorable nntural conditions nnd lower 1nl)or-cost, \\,it11 
tlirough lo\\. frcigl~t-rates, Iinve cnnbletl tlicnt to clitctt. the 
~iuturnl  coal ~nnrkcts  of Illinois rind sell tit prices \'(!ry little 
above \\,llat the 'lllir~ois coals 1)ring. T11e 11igIt quality of t i~csc  
conls, particularly tl~osc! tltnt innlio little snlolic!, 11ns nll~~wctl 
tliern to set tile ilncc in making pric:cs. 

Tlie eonipet i t io~~ I)ct\\,ccn tlic Illinois conls 110s i)t!ci~ ctvcri 
11rore severe. l'ltis results fronl tl~c: iiiultiplicity o f  o\vncr- 
sliips, due inni~tly to tlte ensc of opening II(!\V ~nit~t!s. ICncll 
pcriod of t~ t~us~t r t l  p r ~ ~ s p c r i t y  ill tilt! \vt?stc:rrt c o d  l)usincss, like 
t l ~ n t  a t  the tiint! of t l ~ c  n~ntltrcicitc striko, is follo\\.cd by 1111 i ~ n -  
lnerlse incrrnsc? in capacity. For  csatnplc: i n  1!)0(i ant1 190i  
railroad sliippi~rg 111ines oper~itecl 1111 n\7c!rclgc of :I90 n111l 195 
tlays, during tl~c, respective penrs, out of 300 \vorIting iln!.s; ill 
other \\.ords, only 63 nnd 65 per cent of  t l ~ c  t in~c.  '1'0 :I ccr- 
tnin extent t l ~ i s  is nrtnvoitlnblr, a s  tltc ninrltcts nro in 11 clilt~ntc. 
01' ~ ~ s t r c n i o  t:olcl in \\.intor, nn(l 11s t l ~ c  Illi~tois (10111 sto(:ks \'cry 
it~tliffrrently, the \\$iritc!r tleii~nntl tcncls to (is thv cal~;tcity. 
' l ' l~ ix ,  in torn, ~nnk(%s tlio Inboy-rntcs Itig11, lo co\.t.r lltc ~ )~ l r io< l  
of  itllc?ncss. 011 tltc! o t l ~ c r  )~nr~t l ,  i t  ~i~nlctts ~c \~ t ! r c  c i ) r ~ ~ l ) t ~ l i t i o ~ ~  
tliiring the spring nnd sumntor niontl~s, in tlle effort of' car11 
operntor to keep Itis ininc ~.uitninfi 11s 11111(!11 11s ~)olisil)l~. ' '  



, , I III. n ~ n r k t ~ t s  for 1Ili1111is cot11 i t 1  l!)lli \ v I * ~ I *  ~I(~li11(*<1 11y l l r .  
11. l*'~~slcar ISaitt i n  ~ I I ( *  ~ ~ I I I I I -  v o l ~ ~ l ~ ~ t *  11s f t 1 1 1 0 \ ~ ~ :  

" ' ~ i c c y  I I i i  I I ~ i t v r .  'l'llis is  
I~I I I !  nc~t 111t1y 111 ( . o ~ ~ ~ ] l ( * t i t i o ~ ~  I I I I S ~ Y I  1t11 1111, ~ ] ~ ~ ~ l l i t y  o f  1111, ('11ster11 
c ~ ~ n l s ,  I I I I ~  ti1 1111, ] ~ r ( - s ( ~ ~ ~ t  I > I . ~ I I I ~ Z ~ I ~ ~ < I I I  ,I!' f r (* igl~t  t r ~ ~ l l i , ~ ,  \ v l ~ i ~ . l ~  
n~ttkes it ilillic.~ilt to fitst 1.211.5. SIIVII ( : o r ~ l  11s g01.s (.11st fro111 tllis 
(*IJIII Ii(4~1 is s11p11li(!(l 11y I I ' I I ~ ~ ~ I I I I I .  'S~I ~ I I V  \vtast, l l l i ~ ~ o i s  cot11 
I I I I ~ I I ~ S  I k e t s  of h l i s s ~ ~ i  I I I I \ ~ ~ I  11l111ost 111 t l 1 ~  
 l list ern nlorgir~ ( IS  tllrir I I \VII  I . I I I I~  lit.lils. t111t1 I I H S  II s(.l~tt~trillfi 
Irn11e I I C * ~ I I I I I ~ .  '1'0 t11(~ s t ~ ~ ~ l l ~ \ v i * s t ,  (*I IZI I  is ~ I I I ~ I I ~ s I I ~ * ~ I  to t l ~ ( *  rtiil. 
\rays to 11 1111int 1111oi1t I i i t l f  \vtky 11t't\v1*(~11 St .  I.ot~is 111111 I < I I I I S ~ S  . 
(.'ity, ti1111 10 II f1.w s111111ly stztti(111s I I ( ~ ~ I I I I ( ~ .  l)ir(b(.tly s(111tl1, 
tll(,rc> is very littlt. t.c~nl nlo\.(alrlrllt c*s(.c.llt ~ I I  s1111111y certain 
~ I I I I I I I C ~ ~ I I ~  r i i v ~ y s .  'I.II(' I11rg1.r 11111rlit8ts I I ~ U  (Iot~lilllit(s(i 1)). 
(~11ster11 con1 sl1il1111~11 11y r i v ~ r ,  11 tr~lllic: l ~ r ~ i ~ ~ t i ~ * ~ i I l y  I * I I I ~ I > I I  t o  
Illinois i1111~rntors for tl~c* 11rt~s(a1it, 11\vi11g t o  111ek of t ~ ~ r ~ l ~ i t ~ t i l s  
\vitIlin t111. Stl~t('. nn11 tlt(' 11oor s t o c k i ~ ~ g - ~ ~ ~ ~ ~ l l i t i ( a s  of tilt! i!onI. 
'Yo nll in t t~n t s  ~ I I I ( I  ~ I I ~ I I I I S ( ~ S  t 1 1 ~  o111y 1lli1111is (*0111 < l ( ~ l i v t ~ r ~ ~ ~ l  ti) 
t111, riv~xrs is t l ~ n t  ~is(sil 11y tl~(! 111(*t11 ~ ~ I ~ I I I I I ~ I O I I ~ S .  

'So l I i tb  11ort11 nn(I \v(sst, tlit~ VOII I  ~ I I ( ~ S  i l l  ltirg(* 1~111111titit*s 
i11t11 s t ~ ~ ~ t I ~ \ v ~ t s l ( ~ r ~ ~  \ \ ' ~ S I . I J I I ~ ~ I I ,  11ort11(.r11 li>\v;i, s011t1itfir11 l I i 1 1 1 i c 3 -  

aota, n11(1 ~ l t s t t ~ r n  Si111tl1 1)ttkotn. 0 1 1  t l ~ c ~  O I I ~  I I I I I I ( I  it I I I I I X ~  
I I t i t  of I I I ~ - I I ~ I * ~  I li~,ltls, it1111 1111 t110 
otlter, of t l ~ e  l l ik~~-s l t i l~ l~ t~c l  (.n?itiar~~ (.i~nl. '1'111. c.1111l r ~ f  t l ~ i s  lnku 
trn11e I I I I I ~  I l i a  i ~ ! t ~ s I r t i t ~ ~ ~ l  11y t111, f i ~ t l r c ~ s  f'11r l:)O7. 

I.AKE SI~~V>!F.STS ,W (.<>.%I, 1% lt,Qi 
Toll' 

\ \ 'crlrn~ Pcnnrylrania 1 . 6 3 ; r l . .  . . . . . . . . . . . . . . . . . . . . . . . .  X.JOD.IJ.I 
Ohio coal.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . l , 7 ( ~ ,  j~ 
\Vest trirpinia coal.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .I..UJ,752 

.. - 
'1'.,1;,1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  l.i,.l5.i,217 

, I  Ilie Ink(, VII I I I  ( I I I I I I ~ I I I I ~ I ~ S  tit(! n~nrkit t  11s ! ' I I ~  ~ ( I I I ~ I I  11s hlil- 
\vallkt,c., ntlcl it i~ only of rchtrt*r~t y(.rirs t l ~ n t  1Ili1111is ( . ~ > I I I  lttis 
I I ~ ~ I I I I  to g o  in nny cl111111tity 11s Stir ~ ~ o r t l ~ \ v ( . s t  11s St. 1'11111 1111(1 

I i ~ ~ ~ ~ e n l i .  In t111. tc!rritory I~r*t\ \ .c~~.l~ I l ~ c . s ~ b  11i1i11ts 1111~1.c* in 
1111irl1 ~ I C ~ I I I ~ I I I I I H  gro~ln( l ,  1111tI i f  I I I I ~ ~ ~ I O I ~ S  of storngc. (-1111 1 ) ~  
tlevisccl so  tllnt con1 rnny III! sl~il~lrc>cl i l l  t 1 1 ~  S I I I I I I I I ( ~ ~ ,  lt~rfi(! ill- 

creawcx in trntle n ~ a y  11e looketl for. 'l'l~e sa111ct is trun of 
western Iowa ancl eas tern  Ycl~raskn, ~ v l ~ e r e  nt present tiler 

-- 
;\t tl~c. ~ t r ~ t x c l ~ t  till~(. nllc111t 4 I N S ~  V P I I ~  I)!' 1111. I ~ ~ . o < l ~ ~ ( . t i ~ ~ ~ ~  is 

1'011811111(11~ 01. \vnst(.~l tit ill(& IIIIIIII, 4 11vr V ~ L I I ~  is ~ 1 1 1 1 1  $11 tl~c* 
i s  I I r l  1 I I is S I I I ~ I  111 t 1 1 t .  1xi11~1111cls oI' 
v 1 i 1  1.1 is I I I I I  I I I I I I I ~ I ~ ~ ~  I I I I ~ ,  I I I ~ I I ( S S  111111 
4 I I is i I I I I I ~ I I I I I I ~ .  ( ' l~i(si~go ( . I I I I ~ I I I I I I ~ ~  

l o t  4 1 I of I I ~ I I I I ~ ~ I I I I  I I S t :  i t  St. 
I,oc~is nntl St. I.ouis 10 !)car c.c.nt: t r l ~ ( l  ot111.r s l l i l ~ l ~ i ~ ~ g  ~ ) o i l ~ t h  

\vitl~in ~ I I C  Stnt(> 20 I ) C ~  r('nt. 



Including East St. 1,ouis and St. 1,ouis \vIlicli ctrnnot be T l~e  ticcline of the margin of profit per ton of con1 inin(:(l 
segregateti, Illinois absorbs ahout 50 per cent of her o\\.n pro- in Illinois since 1870 is shown grnphicnlly i n  fig. 67. 'I'his 
tloction. graplt \isus compiled from stntistics ttikcn f r o ~ l l  t l ~ c  1 ~ c ~ ) o r t s  

Mr. E. B. Iioyd, Secretary of tlw Illillois-llltliii~~n Tratlie of the U. S. CCIISIIS, the Reports of t l ~ c  Illinois 1311rcn11 of 
Association has courteously suppliecl tlic follo\ving f i y ~ r e s  1.t1l)or Statistics tilid the Con1 R ~ p o r t s  of Illinois. 
for tonnnge llaulcd by the railroads of the association to var- 
ious tlestinations for the year encled 3Iarcl1 31, 1915: ,, IAIILIS 42.-Cnpilnliznlion of cocrl i~zines'  

... .. . . .  . . . . .  
h i n a r i o n x  I f'roduction i n  ' i.:"l>i,al to,, 

Link Rock, ~ r k .  ...... ,. ......................................... vcar I ca~italixatlou of coal gro,luccd ton. 
Arkansas (except 1.ittle H I K ~ ) .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  148.471 I 1 (dollars) , a , ~ v ~ i a i l y  ( ~ I o I I ~ ~ s I  
Chicago. Ill.. Croup.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8.358,W 

'370 I Pcorra Ill  ........................................................ 465,445 / 2,624,161 4,286,575 I .&3 
St. ~o;is and E St. lauis.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5.645.557 IMO i 6,115,377 10,654,261 1.74 
Illinois (except Chicago Group. I'coria and I<. St. L.c,ois). . . . . . . . . . . .  7.W3.7W 
FL Wa ne. Ind .................................................... IS85 11,814,459 9.E98.950 ; 0.M 
 as BX ~oints ................................................... 1W : 12,104,272 : 17,630,351 1.4.5 
So. Bend. Ind .................................................... I ' m  j 50.W4.990 60,426,623 1.19 
Indianapolis, Ind. ................................................ 15.027 . . . . . .  
I n d i a ~  (except So. Bcnd. Ft. \Vayne. Gas Htlt I'oin~r and lndianap- ' Compiled from Rcporu of the U. S. Census. 011s) ......................................................... 851.2itZ 
Council Bluff% Omaha and So. Omaha . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  124,972 
Dcs Moincs. la . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29.533 'l'llc enl)itnl recjt~ircd to fincincc coal nl in inf i  o])(!rntions i l l  
Sioux City, la . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  !i9,44j 
Dubuque,Ia &OSO Illinois cnnnot hc! estimatcil witl~ accor1it:y hccit~~si! no psc!cisc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Iowa (cxccpt Council Ululir, lkr .Uoinca. Siuux c i t y  A I I ~  I ) L I ~ U C ~ ~ I C )  ?,.1~.551 rctnrns have hecn miitle to State or  Fe i l c r~~I  I I I I ~ C ~ I I S .  'l'ahlc 
Atchison and 1-cavcnworth, Kan.. and St. Juscyl!, 510 . . . . . . . . . . . . . . .  73,061 
I(an.?s (exccpt Atchison and I.cavc~twortl~) 331.499 12 is cornpiled from sucll statistics as arc uvnilnl~lc i l l  tllc . . . . . . . . . . . . . . . . . . . . . . .  
1-ourstana . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ?00,165 sources mcntionc:tl i l l  the preceeding piiragrilpl~. F1.0111 this 
Slichigan ........................................................ 224,029 
Slinncapolis. Minnesota Transfrr. St. I'aul and So. St. l'rol. hlinn.. 1523,736 table tllc conellision is rencllcd tlltit recent operations llavc . 
Slinncsota (cxccpt So. St. Pat)!. Minn. Transicr, St. l'nul and blinne- hecn finnnccct 011 the bnsis of npprosimntely on(? (lollas tlrld 

apolis) ....................................................... 381.W 
Miuiuipz! ....................................................... t\\,cnty cents per ton of annual production. TIlc proniotion 
Kanws tty, MO .................................................. 4932 of mining companies has often been more profitnble thnn thc 
Missouri (except St. Jorcph. Kansas City and St. 1.otlis). .......... 2,297,351 
L'tncol~ Neb. .................................................... 27,249 operation of the mints. 
Nebraska (except So. Omal~a and Lincoln). ........................ Thc coal mines of the State in 1914 were nffordetl t rnns-  
Nonh Dakota .................................................... 
Sioux Falls, So. Dak.. 16.308 portation facilities hy counties by the following railroncls:' ............................................. 
South Dakota (except Sioux Falls).. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  75.833 
ilcmphi*. Tcnn. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ 44.611 I t i :  \hntlalia;  Cllicngo, T311rlili~to11 & Q~lincy. 
Tcnncrrce (exccpr ilcrnpl8is). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.815 ~ilcrsntl Coti,lf!/: (31icflgo & I\'or~11\\'euter11 : C~~it:ogo, iioclt 
blitwaukcc. Wir. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33,262 
Wisconsin (except Slilvaukre). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  584817 Itilrlnil  & l'llcifit8: Clliolljio, Xlil\\rnllkcc! & St. Plilll: ~~Il i t~i igo.  
States other tltan lorc~oinu.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  35m 1 1 i 1 t o 1  & 1 i 1 1  U~ris t inr t  (:otitil!j: \~'iiI)t~ul~; ~ ~ ~ i t ~ o i u  

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31,402.Ub Ct~ntral ;  C l ~ i c i i ~ o  & Tllinois ?didlr~ntl; Cl~ici~go & 1<11stt!r11 
Illinois; Clcvcltrntl, Cincinnnti, Citictlgo & St. T.ouis: Rnlti- 

Of tlre tonnugc? Ilntilt~d 1)). tile liauociatior~ 11s givc?n bv more & Oltio Soutl~\\~cstcrn. Clinton Cozciity: I3altilnore 6: 
tllese figures about 3 per cent is clcstir~ed for Tntlinrln, 8 pe Ol~io  SootIlr\.estern: Soutlicrn. Franklin County: Chicago, 
rent for Xlissol~ri nntl 8 prr cent for Town. 

'Compiled from Tlilrtptiiird Annual Coal Rcwn of Illinois. 



"''A 

l~ t r r l i t rg t~~~t  k ()llitlcy: 1 1 i  & Iq:nstt*rtt l l l i~ois:  Illillois 
('c~tttrnl; St. 1.ot1is. Irotl l l t ~ t l ~ i t r ~ i t t  & Soutltt:ri~. 1*'11/totr 
('orr111.1~: C'ltiet~g~~, I i t ~ r l i t ~ g t o ~ ~  & (jliitlcy; lli11111*1111nlis & St. 
I .IJII~S; 'I'oll~~ln, I'ttoriat S: \\'(:stt*rt~. f;,r/lirtitr (.!i~~rt~l!/: 1,111tis- 
villtt S: Sl~sl~\.illt.. (;r!r~~il!~ (.'i,ri~it!/: I*:lxit~. . l o l i t s t  & l+:r~stt+rt~: 
t c l ~ i s ,  I & I I ;  ' l t i c ~ g t ~  & \ ~ I I  .Jni.k,sotl 
('o~iitt!/: l l l i t~~tis  ( '~~ t~ t r t r l :  St. I.ot~is, I ro t~  l l o ~ t ~ ~ t r t i ~ ~  ,k S O I I ~ ~ I -  
I :  l i t  & Olio. I t  ~ t :  (:llicugo & 1511stcr1l 
Illi~tois: l.ot~isviIl~~ S: St~s l~vi l l t~ .  1,ir d S ~ ~ / l ~ !  (.'orrtrt!~: ('l~i~.tigo, 
I~t~rlittgtott S: ( ) I I ~ I I ( - ~ :  1lli111,is ('1*11trt11; ( ' l ~ i ~ ~ ~ t g ~ ~  k ; \ I ~ O I I ;  
(.'liicngo, .\lil\vnltkw! S: St. I'n1t1; ( ' l ~ i c t ~ ~ o ,  I I I I ~ ~ ~ I I I I I  & Soltt lt1.1.11: 

('l~icngo, 1t11c.k Islit1111 S: I1rtc.ilie; ;\tcl~isot~, 'I'ol~c~kt~ & Sn~ltrt 
Yck: \Vt~ltaslt: (Ilc~vt~lt~~tti, ( l i t~(*i t t~~r~ti ,  (!ltic.ago & St. I.o~lis. 
I.ii~i~rgston Gotrrrty: 'I'ol)t4ia, I'cwrin S: \\'c,stctr~~; ('I~ict~go S: 
I ;  I I 1 .  I J I I  ( ' o ~ t t :  Illitlois C!c:ntrnl : 
(.'l~ir*rtgo S: i1lt1111. SI~rcot~ ('i~rrtrt!~: l \ 'nl~nsl~: 'Illit~ois (!et~trtil; 
\'n~rtlnlitt: C'ittcin~tnti, i lntt~iltot~ & I f ~ ~ y t o t ~ .  . lfir~~o~tl~itt  ('~iit~t!j: 
St. I,o~lis, I't.nrirt & S ~ ~ r t l t u . t . s t c ~ r ~ ~ ;  ('11itrtrg11, I<~tr l i t~gto t~  S: 
(211isey: ('Ititvtgo k ;\ltnn: (:)tiengo S: S o c t I ~ \ \ ~ c ~ s t c ~ r ~ ~ .  SI(r,/isoti 
I I I ~ J :  St. I.otlis, 'I'roy S: I.:ast~.rti; I,itc.l~fic~l~l S: . \ l r ~ ~ l i s o ~ ~ ;  
Cle~~elt~tttl ,  C i~ tc i~ t t~~ t t i ,  ('lii(*zlgo & St. IAotlis; \ r ~ ~ ~ ~ ~ l ~ ~ l i ~ ~ ;  Chi- 
crago 6: !':nstc'r11 I l l i ~ t ~ ~ i s ;  lVnl)t~sl~; Illit~ois 'I'rt~~~tiott S y s t c ~ t ~ :  
'I'oletlo, St. I,oltis S: \\'c,stt.r~~: I l l i t l o i s  'I'~~rrt~itral. .lI~lriott 
I :  Illi~toix ('c.r~trctl: ' l i e t o ,  I r l i t o ~  6: Qt~iltcy; 
I3altin1orc. 6: Oltio So~rtl~\\.rstc.w. .llirr.*ltir/l ( ' i ~ t r ~ t t . ~ ~ :  llli~tois 
Centrnl: Clticago k Alto~t;  ~\tc~ltisor~, 'I'ol)cakt~ 6s Snlttn F c ;  
Cl~icngo, 1loc.k Ixlatt~l. S: I'ncitic. .lIcl,i,irt~ (;'orrttt~~: Illirloiw 
Central. Jl~trirril  (!orrttl.tj: ('lliengo 6: ;\ltor~ : Cltictlgo, Prorin 
si St. I~onis. j l r r r r r  (lorrnt!~: Rook Txlnntl Soutlter~r; Clti- 
cngo, Rock 1nla11tl 6: I'rtt.ific,. . l i ~ ~ r t ~ i t r . t ~  t :  Clticago 
6: Enstern Illi~toiw; (.!leveln~t~l, (:incir~~tirti, Cltic11~0 6: St. 
I.ouis: Toletlo, St. J,o~tia 6: lVt*ntrrt~: Illiltoin Ce11tri11. 11 
trie Coltnly: \Vnl)irrlt; Vnr~clalio. I'prr!~ f'ori~lg: I!! 
Cerltral ; Mol~ilt* 6: Ollit): \\'111~11sIt, ('lcc*stc*r 6: \\'t>stcrtt. Peon 
('otcttly: J f i r r ~ ~ ~ n ~ t o l i x  k St. I , ~ ~ u i a :  I'c.t)ritt S: I't~kitl illlion 
(:llicngo. 1311rliit~tott t i t :  1)~oritt  t i l t y  'l'crri~i~t~ll 
Tolrdo, I'roriti k i.Vrstc.rn. 1*1rl1rirt1i (?IJIJI~!!J: (':l~i(!z~~o, 3lil 
\vnakee 6: St. I'IIII~. I~corclol/~h (:o~rtrl!~: Illirtoiu Ccntrlrl: 1\10 
bile % Ollie: Illi~rois Sot~tl~erlt .  Srrli~tr Co~rnty: Cleveland 

>IAIIKETS A N D  SELl.lNli Plllc'l< 9 5  

(.!i~~vit~tinti, Cllicrigo & St. l"o~ris; l l l i ~ ~ o i s  (;t:t~tt.;~I: l , o t ~ i ~ v i I l ~ ~  
& n s l i l l t .  Sntrgn~zon Cotorlg: C l ~ i c l t ~ ~ o  & hlto11: Chi- 
t!rlgo & i ~ i s  l l i d l i t~ t~ l ;  \VII ISII ;  l i  I ' t o r i ~  \ St. 
l.1111is: J l l i ~ tn i s  C'v~~trnl;  Ci t~ei t~ l~ni i ,  l l t ~ ~ t l i l ~ u ~ ~  & i)liyt1111: Clli- 
t.ngo, 131tt~lit1gtot1 S: ( j u i ~ ~ c y ;  13nlti111ort! S: ( ) I l i o  S O ~ I ~ ~ I \ V ~ ! S ~ : ~ I I ;  
lllirlois 'i'raotintl S y s t r ~ u ;  Cl~icnjio & ~ t ~ r ( I ~ \ \ ~ c * ~ t ( ! r l l .  Slielby 
Colctfty: Clevclln~tl, Cinci~tltnti, Cltitrngo k St. I.ottis; Illi~lois 
C'c.11trnl; 13nlti111orc 6: Ollie Sontl~\vc~stc!rt~. Si(tr/i. ~ ~ o I o I ~ ~ :  
! l i c n g ,  1 1 i 1 1 t o 1  6: I I ~ I I ~ .  I .  I I :  St. I.~itlis & 
O ' l ' l o ~ ;  l l l i~inis Ccl~trul ;  1 1 1 i i 1 ;  s t  St.  I I ~  turtl 
S I I I ) I I~ I I~ I I I ;  l ~ ~ ~ ~ ~ i ~ ~ ~ i l l ~ ~  6: Nt~sl~\~i l lv ;  St. I,n11is & l 3 ( ! l l t ~ \ ~ i l l ( ! ;  
I%i1lti1nore 6s Oltio Soutl~\vcstc~.t~ ; S o t ~ t l ~ c r l ~  ; hloiiilc nncl Ohio. 
I['i~rc?tl:el[ Cotorty: Peoria 6: Pekin Unio~t;  (!lcvt!lt~~ltl, ('il~oitl- 
,Inti, Chicago 6: St. 1,onis; iltc41ison, 'I'npck;~ & S;i l~tn I"c; I~rtkc 
Eric 6s 1\'ester11. T~er.~l~iliotz Cotinty: Cllic~rtgo LC T ~ ~ t ~ s t ( ~ t ~ ~ t  I l l i -  
nois; Clc\.clnntl, Cincii~nnti, Cllicngo &St. I .oilis : illi~rois 'l'v11c- 
tiolr Systcnt; l \T~ l )ns l~ .  ll '~~.sltiir~~li~tr ( , ' ~ I ~ I I ~ I / :  l l l i~~ois ~ ! I * I I I I ' ~ I ~ :  
C!lti:,t~ao, 13m.lington 6: Quincy: l,o:~isvillc & Xnsl~villt?; Illillois 
Soutllc!t.n. Tl'hite Couizly: 13t1lti1ttorc & S o ~ ~ t l ~ \ \ ~ o . ~ t c r ~ ~ ;  
Clct\,cln~~~l, Cincinllnti, Chicngo S: St. I,(!ttis. ll'ill (;oi(rtl!!: 
TClgi~r, ,Jolict 6: Enstcrn; Cllicngo 6: ; \ l t o ~ ~ .  I l ' i l l i i r~)zs~~~ 
t :  St. I,onis, Iron Aiountail: 6s Sout l io r~~ :  Illil~ois CCII- 
tritl; Cllicngo, 13u~lington 6s Quincy; C l ~ i c i i ~ o  S: ICnst(!r~t I l l i l l -  

ois; Conl l3clt. IPoorlforil Cotortg. .4t(:ltisi11l, Top(3la~ 6: 
Sn~t tn  Fc:  Illinois Ccntral. 
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blalific:ttion 01 co;tl i lv low temper;Lture dirti1l;ttion. (:. K. 1:r:tnces. I l l .  S1:tlc 
Grol. Sttr. HIIII. 14. p. 237-41. An~cr .  Inst, Xlin. l < l r ~ r ~ .  Trxn,, 40:112-1*, 

I W .  Amcr. Inst. Xlio. E n ~ r a .  13!111. 24. Nuv. I'M. 
Coal dcposits and posriljlc oil ficld nrar l')uquoin, Illinois. J .  A. Uddcn. I l l .  

Statc Geol. Sor. Bull. 14, p 255-62. hlin. and EIIK. \Vld. 30487-R9. 
blar. 13. 1909. 

Briqlrctting tcsts. C. T .  hlalcolmson. U. S. Gcol. Sur. Ilull. 232, p. 79-124 



Thc Cartcrvillc coal 6cld. routhcrn Illinois, K. S. Lloss. Xlinn. and Eng. Wld. 
30:67&78. April 10. I-. I l lurtntcd historical review o f  the dcvr lop  
mcnt. 

Coal ficlds o f  the Unitnl Stater. K .  Campl*ll and E. W. Parker. U. S. Ccol. 
Sur. Bull. 324, p. 19. 

Conditions of tltc coal mining indn,trs o f  1llil;ois. David Ross, Nin. and L n .  
Wld. 30:981-82 Y a y  U, IW). . 

Thc Illinois coal 6cld .A. Bcrncnt. Ill. Statr Gcol. Sur. Hull. 16, D. 182-2IX2. . . 
Wrrt. Sac. L a r s .  Jour. 14:303-28, I W .  h l i n o  and hlin. 30:7W-I2, 
July. 1910. 

Chcmicd cornwrition o f  Illinois cod. S. \\I. l'arr. Ill. Statc Gcol. Sor. Hull. 
16, p. 3.3-43. 

Coal analysis. H. E Hain. F I I ~  13: L l ~ y  11, I*, p. 434. 
The ocrlttdcd gases i n  coal, S. \V. i'arr and I'crry Barker. Unir. oi  Ill. Eng. 

Erp .  Station. Hull. 32, M p. 
Tcrtr of r a r h n l  rradcs of 1llil;oir coal. C. 5.  hlc(;orney. Univ. o f  Ill. eng. 

Exp. Station. Hull. 39. 147 p. 
T l ~ c  pco lo~y  and coal r c rourco  of thc \\"st Frankfort ~ ~ t ~ a d r a n ~ l c .  Illinois, 
G. H. Cady. 111. State Gcol. Sur. Bull. 16, p. 245-65. 
T h e  gcolopy ant1 coal rcsottrco of the hfurpl~yslaro quadrangle. Illinois, E 

I a .  Ill. Stale Ccol. Sur. H~rll. 1 4  p. 287.94. Sfin. and FAX. Wld. 
3(:695-%. April 1. 1911. 

Thc geology and coal rcrourccs o f  tltc Hcrrin. Illinois guadnngl:. T. E 
Savarc. Ill. Staic Cicol. Sur. Hall. 16, p. 267-85. 

Pracerdings of the Illinois fucl runfercncc, Urbana, hfarch II, 12. 13. 1909. 
Ill. Stzte Gcol. 81111. 14, p. 36-382. Separate. 

Production o f  coal in Illinois during I W ,  Ihvi<l Ross. Eng. and hlin. Jour. 
8 9 : I a  Jan. a 1910. 

S l i n g  shafts af tcr  an explosion. J .  A. Garcia. hlincs and blin. 30: 5 9 4 2  
Aun. 1909. Dcscr iks  an attempt t o  extinguish a mine fire by xalmg 
off the shaf ts  at Mine No. 18. Ikr inn Coal Co.. Illinois. 

1910 
Tllc rwntancot~s  c o n ~ b a r t i o ~ ~  of coal with special rcfercncc to  hituminar 

coal o f  the Illinois type. S. W. I'arr al;d F. \V. Krcssmattn. Univ. o 
111. En*. Exp. Station. Hitti. U* 

Tllc swntancou* combwtic,n o( lllitlc~is r.,al. F. W. Krc*smann. Then* 
(Jniv. 01 Illinois. 

Tllc Itlinoi* cool ficld. It .  11. Stock. Ltinrs anal h l in  31: 544 Aug. I 
Hcricun tlae ltirtory a11c1 dircttsac* tlte (;col<txy. trade, inepcction 
rn in iq  districts. Map. 

Tlir longwall mines o f  lllinoir. \\'. F. I'eltirr. Enu. and Min. Jour. 89:380.1 
Frb. 12. 1910. G i v o  plans and dcrcrilro the m c t h d  of operati 

Stripping cnal bcdr Mines and S l i n  31 :69-70. 18M w. Scpt.. 1910. 
mahods in u x  in bituminous coal in Illinois. 

Ktsumc of prcduccr-gar i~ivcstigations. Oct. I. 1%- Junr  .iO, 1910, I .  I!. 
Fernald and C. I). Smith. U. S. Llinrs H a r r n ~ .  131111. 1.1, p. I(?)-23. 

1911 
(;eolopy and minrrnl resources o l  t l ~ c  St. Louis q~r:tdr.aoplr. ~ ( i s r o n r i .  Illinois. 

S. 51. Fcnneman. U. S. Gml. Sur. HoII. 438, 73 i r  
(;eulogy of Franklin and \\'illiam,oti Coitntirr. 1;. \V Ilc\\ ',,lf. lilk. l)i;tn>. 

46: Feb. 25. 1911, p. 1243. 
!%in coal stripping oircrations at Uissionheld. Illittoi, l3lk. l)i;un 4Os JUIIC 

17. 1911, p. 13. 
Tllc coal minina inklrtry oi Illinoir in 1910. Ihu id  I<o*., hli!, xn<I I;na. \\'I<!. 

.?4:356-57. 2MO w. I.'cl,. 11. IYII. A rcvirw of tllr r<,rtditic,t,r ;tCfrclinc 
the industry. 

c'riticism of Illinois coal niining. I>avi<l Rosr. 151pr. :at~l Sfin Jour. 91 :4.10..31. 
2-W w. Fcb. 25. 1911. Clrims lhzt tltr indisrritnin:a~c trse <)I lwru<lcr 
rdttsr, an npproximate loss of $3,000,000 ;anntl:alI!.. 

l'hr Illinois coal indunry in 1911. Coal :\KC !:406-7. Jan. 1,. 1412. 
l'llr Illinois indastry in 1911. Coal Apc 1447, J:tn. I.?, 1912. Ilcavy t01~11:tac~ 

from the new Fnnkl in  and Williamson Cotrtity 6c.ld. 
The hlississippi Valley in 1911. Coal Age 14.71, J:,n. 6.  1912. Co*t\ ancl 

production in Illinois. 
Operations of the Sootlicrt; lllirtois Coal and Coke ( ' 8 , .  BIk 1)i:trn. 40: hfay 

27, 191 1, p. 28-29. 
(,rology a i  tlie I-lcrrin qtx;tdrnnglc. T. li. Savagc. hlinrs :ml i l i i ~ .  31 :S?7-31, 

April, 1911. 
(-oal pcology of thc Hcrrin qaadnna lc  in lllinoi.;. 1'. li .  S;t\;tcr. l3lk. l)i;im. 

46. Mar. 11. 1911, 11. 14-15. 

1912 
hlacoupin Coirnty coal. Fuel M ;  Nov. 1912. 11. 12. 
Franklin County. Illinois coal field. A. Bcmcnt. Blk. l ' l i i ( ~ > ~  40: AIIE. 31, 

1912, p. 20.21. 
Ilry clcaning of coal at a Franklin County minc. Iilk. I)i:tm. 49: Ana. 3. 

1912, p. 18-25. Spiral separatorr at Wilmingto~i Star \tin. ('0. srrrctl- 
ing plant. 

l;ct,lrqty of Snnanmon Cotlaty, A. R. Crook. Sclnratr 24 11 
I<rview of coal mininu fo r  1912, Martin Iiolt. C-o:al A x e  3 4 2 ,  )nn 11, 1VI.l. 
'i'l~r run of mine syrtrm in Illinchir, A. I)inm>orc. (',,;,I Ax.- 1 : 7 0 S  I.'IXl a.. 

blar. 9, 1912. 
I i I t  i I i i  A I .  I A I :Il lS. llKHI $\ 

.l,t,,c I, 1912. 
I s  of I .  l o  t I I \ i n i n  I I l i i  : i t .  Iilk 

i .  4 :  LS*.l w. Oct, 12. 101.  
N'orking longwall in tlic coal mincs o f  Illinois. A. I <  I.cltv>mr. lilk, I ) ian~.  

49:19. I000 w. 1-el,. 10. 1912. l>is~ttsses ~ ~ ~ ~ ~ l i f i c ~ ~ t i c ~ n s  rrqttircd 1)s 
State ventilation laws. 



Buckner No. 2 mine, Warren Roberts and Oscar Cartlidgc. h l ~ n e s  and Afin 
33:121-25. 3000 w. OcL, 1912. Illustrates and descr lhs  surface and 
undcmround arranrcmcntr, showinr the more adbanced oractice in the 
111inoG coal field. 

- 

Chear, striodnx with shovels ncar surface. I. W. liantr. Blk. Ijiam. #SQ. .. - . . 
1-00 w. Jan. 27. 1912. Stripping in opcn-cut coal mincs ncar Dan- 
villc, Ill. 

Fircprpol coal washing, Panama, lllinoir. I. A. (hrcia. Coal Age I:%. 
1W.l w. Nay 4. 1912. 

I.ongwall mining in Illinois, F. I). Cltadwick. blincs and Xlin. 32:451. MOO w. 
a 9 2  I l lu r t r~ t rd  dcscr i t~ion of the plan oscd in minrr of Spring 
Vallcy Coal Co., method of tintlaring, rtc. 

Mining methods in Illinois, bl. F. I'clticr. (:od Agc 1 :732. ,W w. r .  I& . 
1912. Peabody Coal Co. No. 3 mine. hlarion, 111. 

hlining of ,hallow d e w i t r  with stcam rhovels. C. A. Tupper. hlin. and Engr. 
\\'Id. 5859. 1MO w. Jan. 13, 1912. Missionficld. Ill. coal mincs. 

~;COIOW and mineral resoirrccs of the Pcoria qi~adranglc, Illinois, J. A. Udden. 
.U. S. Ccol. Sur. Bull. M4 IOJ p. Abstract in Wash. A n d .  SEi. Jour., 
Vol. 2. No. 18, p. 910. 

:Fuel-briqucuing invcrt ia~t ions July, 1W)-12. C. F. \\'right. U. S. blincr Bu- 
reau. Bull. $8, p. 14360. 

Ikxript ion o f  the Numhysboro and Hcrrin quadrangle (Illinois). E. W. Shaw 
and T. E Savage. U. S. Geol. Sur. Gcol. Atlas of the U. S. Folio 1135. 

The coking ol coal at low tcmperaturrs, S. W. Parr  and t l .  I.. Olin. Univ. 
01 Ill. Eng. Exp. Station. Bull. 60. 46 p. 

Himllancour  analyses o f  coal. samples from variotls firldr o f  the United 
Stater  U. S. Gml. Sur. Bull. 531, p. 338-9. 

Repon on Macoupin County mines. Facl 20: I)cc. 4. 1912, p. 25. 2 columns. 

1913 
Analyses of coals in the l!nitrcl St ;~tcs  ~ i t h  <lercri~tion of ntine and heW 

a m p  N I. I a n  o r .  0. S. blincr liureair. . Hull. 22. p t  
I. p. 81-93; pt. 11. p. 491-514. 

Analyses of mine and car samples of coal collcctcd in the fi,cal years 1911- 
1913, A. C. Ficldner an dothcrs. U. S. blincs ll t trr;i~~. !lull. 85, p. 367, 
I S 9 .  

Procedure of the U. S. Engineer's O f f ~ r c  o f  the \Var i>epartmcnt a1 St. Lotli. 
in the purchase o f  Illinois coal on a hcat eni\ Insin, J. hl. Coldm 
Fng. and Con. 40:539-41. Nov. 12. 1913. I)cals with lllinois litumin 
coals purchased lor straming purposes. 

Coal preparation in Franklin Co.. Illinoir, H. I>. fIa11. Coal Age 3:fl  
May 10. 1913. 

lkvript ion of the Tal luh and Springfield guatfringle, Illinois. E 'w. S 
and T. E 'Savage. U. S. Ccol. Sur. Gcol. Atlas of the U. S. Folio 

Accuracy and limitations o f  coal analysis. A. C. Ficldner. Fucl Za: Jam. 
1913. p 17-22. 

C d  in Illiriois. 1913. Coal Age 4:724. Nov. 15. 1913. Tonnage by c w n  

The  coal industry o f  lllinois and Indiana. Coal and Gas Oj)r. Oct. 9, 1913, 11. 530. 
Coal production in Illinois. Coal Agc 4:461. Scpt. 27. 1013. Summary for 

1912 and 1913. 
Coal waslling in Illinois, F, C. I.incoln. Univ. of Ill. Eng. Exp. Statirm. 

Bull. 69. 
A heavy Illinois producer. Staunton Coal Co. Coal Age .I :l63. hug.  2. 1913. 

hline located at Livingston, 111. 
New dcvcl.pmcnt work in lllinois. Coal Age 3:831. hi.ly 31, 1913. 
No. 2 mine of thc Unitcd Coal Llining Co., Illinois, C. \ I .  >lo$crwell. Coal 

and Coke Opr. hlay 15, 1913, p. 55. Coal Agc 3:7515. hiity 17, 1913. 
I'rclirninary rcport on organization and mrtl~od of invrrtis:~tions. 111, (zo:*l 

hlining 1nveslig;~tions. Iis11. 1. 
l ' l~c preparation of coal, Gordon ilt~chanan. Coal Ax? 3:750.53, hl:~y 17. 

1913. llcvicrvs changes introduccd in Illinois ditrinr: the !;,st 35 ).c:trs. 
Shooting OK solid in Illinois. Coal Age 4 :373. Scl~t.  13, 1913. - I)iscre(lit:~blc 

use of powder. _,.. 
The  h i s ton  of coal ~rcnaratiorr in Illinois. Gordnt~ i i ~ ~ c l ~ a n a n .  lllk. 1)iam. 

M:16. 2203 ,v. 'hlay 17. 1913. Coal Age 3:750. 31100 w, hlny .17, 1913. 
Illinois as  a n~incral producer. E W. Parker. Coal :lac 3:750. 1303 w. 

hlay 17. 1913. Coal and Cokc Opr. hlay 15. 1913. 11. 45-6. 
Ttte Illinois coal fields. A. Bement. Coal Age 3:5.Q-(i2 Apr. 12, 1913. A 

valttablc review of  conditions tltrotlghot~t the Stntr 
Illinois hlining Board's summary of coal production. ~'o:il atid Cokc Ollr., 

Oct. 2. 191'3. p. 4%. 
Illinois Coal Statistics. hlin. and Fng. U'ld. 39:585. 500 n.. Oct. 4, 1915. 
lllinois third in list of coal-producing states. Coal : ~ t > c l  Coke Opr. Scpt. 

11. 1913. n. 435. 
I.ongwall mining l ~ y  the Spring Valley Coal Co., S. X I .  l ,  I lk .  I>inm. 

M :  Junc 7, 1913. 
Langwall mining in lllinois, S. hf. Dalzell. Coll. E n s .  June, 1913. p. (a. 

ZmO w. Co:al and Cuke Opr. hlay 15. 1913, p.  51. .MOO w. 
The hladison Coal Corporalion taine KO. 9, Illinois, J;awrr T;bylor. CwI  ,\KC 

4 :O. 22300 w. Nov. 1. 1913. 
Xline eqi~ippcd to avoid troirblcsome conditions: Hen the Donk mines of 

south-western Illinois are worked and supplied wltll n~acltines to .  over- 
came ccrtaiu roof drfectr. Blk. Diatn. M. hlny .I!. 1913, 1). 18-19, 

Coal n~ining practice in District VII l  (I>nrn~illc). S. I I ,  Andros. Ill. Coal 
hlining Invrsti~xtionr. Bull. 2. 47 11. 

Mine inspection service in Illinois. Coal Agc 3:922-24. I I I I W  14, 1913. 

1914 
A chcmical study c , f  lllinois co:llr. S. W. l'nrr. Ill. Coal xi in in^ l r t \ ,cs t ig~~tion~,  

Bull. 3, 1914. 
A coal map of Illinois with the state divided ncconling to ilislrictr. Blk. 

Diam. 52:S.W June 27. 1914. 
Concrete-lined rh:afts at the Bunscnville mine, Illinois. A. 1'. Allnnl. (yon1 

Age 6:747. Nov. 7, 1914. 



('oa1 mining practice in District \'I1 (Mines in bcd 6 in Bond. Clinton. Chris- 
run. Sfacoupin. Madison. Marion. hlontgomcry. Iloultrie. Perry. Ran- 
dolph. St. Clair. Sangamon. Shelby and Washington counticr). S. 0 .  
Andms. 111. Coal Mining lnvotigations. Bull. 4. 53 p. 

Iliatory o i  the So .  2 coal scam. A. Bcmcnt. Blk. Diam. 52539. Junc 27. 1914. 
flumidity of mine air, with espccid rrfr r rncc to coal minc, in illinoir, H. Y .  

i l i a m s  11. S. Slincs Bureau. Bull. 83, M p. 
Illinois. Martin Bolt. Coal Ayc 549 .  Jan.. 1914. A<l\.ance in coal mining. 

1912-14. 
('MI mining pncticc in Di,trict I (I.onyrall). S. 0 .  Andros. lli. Coal Mining 

Invtrtipations. Bull. 5, 42 p. Lonrvall  mines working bccl 2 in \%'ill. 
Woodford. I'utnam. Slarrhall, l a  Sallr, Grundy and Bnrcau counties. 

The testing o f  coal for purchase. J. hI. Golrlman. ,\srn. Engrs. Soc. Jour. 
Jan.. 1914. 8000 w. Ileal. only with Illinois bituminous coals pttrclnrul 
for steaming purponcs. 

Installing electrical haelage in lonawall mines. The La Sallc County Carbon 
Coal Company n~akcs  ovrr  some old mine, to mcct I conditions. 
Rlk. Diam. 52:&7. Jan. 3. 1914. 

Coal'mining practice in IXstrict \' (Slincs in h d  5 in Saline ;bnd Gallatin 
counties). S. 0. Andror. Ill. Cnal hlining lnvcstiyations. Bull. 6 
3.4 P. 

Large clcctric hoists and llgncr r).stcm. C. E Edwards. .\fin. and Ens. Wid. 
40:11&?. Junc 13, 1914. (Illestr;~tcs two nbteworthy installation+Thc 
Peabody Coal Company at Sokornir and Christophcr Coal Company at 
Christopher. Ill). 

Llajor coal producrrr of Illinoi,. Blk. IXam. 57:2745. Apr. 4, 1914. 
.% modern Illinois coal mining plant. H. G.  Hcad. Coal Age 5:h.B-39, April 

18. 1914. S e w  plant o f  the Chicago. Wilminglon and \'errnilion Coal Co. 
A notable Illinois coal scam (Scan: So .  3, A. Bcmcnt. Blk. Iliam. 52:539. 

June 27, 1914. 
Coal mining practice in 1)irtrict I! ( l l incs  i n . h d  2 in Jackson county). S. 

0. Andros. Ill. Coal Mining lnvotigations. Bull. 7. 22 p. 
Soter  on ccul mining in Illinois, Samucl Dean. I. & C. Tr .  Rev.. Ocr. 16 

1914, p. 485. Coll. Guard- tOB:R11-2, Oct. 16, 1914. Ins!. hfin. E n g n  
' T r a n r  4 8  pt. I. l lDm w. 

Coat mining practice in Jarksc,n county. Illinnis. S. 0. Andror. Illk. Diam. 
SJ:IW3. Scpt. 5. 1914. 

I'lumbina the No. 5 shaft of the hladison Coal ('orl,oritil,n in lllinc,is, G .  E 
Lyman. Ccut Age. 6:227-9. hug. 8, 1914. 

The Superior Coal Co.. Illinois. W. %. !'rice. Coll. Enar. 35:W-91. Scpt. 1914. 
St~weyin~ methods of the M a d i m  Coal Corporation (Illinois), C. E Lyman. 

Coal Age S:W. 3500 w. May 23, 1914. 
Corl mining practice in 1)ialrict \'I (Llincr in k d  6 in Fr.asklin. Jackson. 

Williamson collnticr), S. 0. Andros. Ill. Coal biining lnucr- 
Bull. 8. 49 p. 
rmlogical history of Illinois. E l k  Diam. U:53R9. Junc 27. 

1915 
Coal preparation at new mine of Old Ilea hlillin): ('orporation. Co;tl Age 

7:7%-88. April 3. 1915. l a r g e  spiral co:~l-clcaninx pli~nt ;it \\'cst 1;r;tnk- 
fort. 111. 

Coal mining practicc in District I l l  (hlincs in bcds 1 an<! 2 i n  l3rown, C:~ilioun, 
Cass. Fulton. Green, Hancock. Ilcnry. Jcrsc).. Knox, >icl>ano~tpl~. l lcr.  
ccr. bforgan. Hock lrland, Sch~tyler, Scott and \\'arrol c o ~ ~ n t i c s ) .  S. 0. 
Andras. Illinois Coal hfiniol: lnvcstiaations, 13~11. 9, 30 1). 

Coal resotlrccs of 1)islricl I (Longwall), Cill~rrt  11. (';tdg. 111, <yc>;tl hlitlinp 
Invcstigations. Bull. 10. 149 p. 

Coal rcrourccs o f  I>istrict \'I1 (Coal No. 6 wrrt of L)l~quc,il~ ittlticlinc), 1:. 11. 
Kay. Ill. Coal hlining lnrestigations; 11oll. 11. 233 p. 

Coal mining practicc in District 1V (Mines in bcd 5 i n  Cass. I)c\\'itt. I;tilron, 
Knox, Logan, l lacoe, hlason, hlcLe:u~, blcnanl. i Sanx.to~on, 
Schuylcr, Tazewell :find \4'oodford co~~ot ics ) .  S .  0. Andros. 111. Coitl 
biining Invcstijiationr, BIIII. 12, 57 p. 

I'lant o f  t l ~ e  Nokon~is Coal Co.. W. R. Rol>crts. C O : ~  Age 7:450.52. l l a r .  
13. 1915. 

Hropening of  thc (;rayroll hlinc in illitlois. 13. C. Lcc. Coal Ape 7:.i7-24. 
Fcb. a, 1915. A dangerous mine fire was extinguisllcd I,y scalig~fi up 
shafts. Rcsci~e corps succwdrd in opening the tr,,,rkings without criotrs 
mishap. 

ANNUAL'REPOHTS 

1878datc 
Statistical al~stracl o f  the United States. U. 5. I3ureau ;,f Stztibtics. 

1880date 
Anntnl report o f  the U. S. Geological Stlrvey. 

1881-date 
Annual rcports o f  tlle slate inspectors of mines, foen'l in the "Anntt:tl Coal 

Rcport." No rcports for I W .  . 

1882-date 
Ar~ntral Coal Hcportr for Illinois. 1882-1910: Illinois l j t~cc: t~ of I,al>or bt:a~i>. 

t i c  S p i f i l  9 I l i o i  t a t  i i n  I i l l .  I : ~ D o (  
1882-1893 the rrport ;lppcarcd in the evcll yc;trs in t l ~  llir~!tti;tl l < r l > t ~ r t  01 
the IIt8rra:r of l a l w r  Stnlistics, in the oclcl ye;tm ;,* a srp;tr;tte; frow 1894 
tu dale us a srllnralr. Conlainn the nllllllnl rrlrortli of the %talc iiirprr- 
tors of mines. 

18&?dute 
hlineral resources o f  the United States. U. S. C C O I O ~ I C ~ I  S L I N C ~ .  
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MINING LAWS 

1889 
Ill. Cencnl Asumbly. 

1891 
Ill. Gcncnl As*mbly. 

1893 

The mining b u s  md labor laws of  l l l i o i r  aa amcndcd and in forcc on and 
alter July 1. 1693. 111. General Assembly, 51 p. 

1899 

R n i d  mining law of Illinois in force July 1, 1899. 111. State bd. of corn. of  
latmr. 39 p. 

1903 

Mining laws o$ Illinois in forcc July 1, 1903. Ill. State, bd. of corn. of  labor 
34 P. 

1910 

Ccnl mining laws in lllimis in force July 1, 1SC9 and 1910. 111. State bd. of  
cnm. of  labor. 10.2 p. 

1911 

Coil mining laws of  1lQnoir in force July 1, 1911. 111. Burcau of  l a h r  111- 

tirricr 122 p. 

1913 

Ccnl mining laws in forcc July 1, 1913. 111. State biining Board. 106 p. 
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Chicago & Hock Irlatxl Railroad 
complctd .................... 34 

Chicago & \Klminpton l'oal Com- 
pany ......................... 40 

Chicago Coal Company ........... 41 
Chicago. lllinoir coal sold in . IKII .. 35 

tarpest commercial town in 18.E . . 20 
railroads leadins into . I855 . . . . .  37 , hipmcnt of coal to ............. 38 

Chicago . \\'ilmington and \'crmilion 
Coal Company ................ M 

Christian County . mininp of coal . . 33 
coal ynxbrt ion in 1870 .......... M 

Clay vcinr in seam 5 .............. 61 
Clark C < r ~ n t y  . coal ................ 15 
Cleat in coal ..................... 77 
Clinton County . coal prodttrtioo in 

I870 ................... .. ... 40 
in 1880 ...................... 48 

Coal . analyses ol lace sanplcr <,I . . 157 
annual production .............. 35 
C ~ U K S  01 present low gricrr ..... 219 
culling ......................... 117 
cuttin$ machine? . kinds .......... 117 
first t x o \ c  in llltnots ........ 10 
gained pcr c%y by pancher ma- 

chines ....................... 118 
impurities ...................... -34 
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