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1be 'lhoapaon Crushed Rook Coc~pany 
1l. R. a 
lansae City, Kanae 

· ttentiont ~. LGon.ard Strausa 

Oa.ltl.001001 

In aooOl'dance with your request we have analys.ed the Ballq,-Ues ob fained 
bf Mci1l8 of oan-e drf-lli.ng the •wriala above and )elow the fJe ti:ian,y Huls lime­
stone tl1at a ooi~ uoiiced in yo'l.W mine. 

a r:: 
(./ C. ~ 

'lhe ~ ?lea taken below tiw f ioor of tbe m.n~ ineludo the ent.iro thick­
ness of the fhlllhpuclme"',1 ahaln1 whic 1 at tivi point of sar@.pl.ing 1a a.o feet. '?he 
2-toot eore u.s d:l:d.ded !llto !'our equal lengths of o , 5 .f&t'.!t f.NllCh• and were labelled, 
beginrdne i"roa t. fioor do\1fl I A, n, 0 1 and D. 

Tho saq,>l.ea tak<m f'rara abo-vo the • : thany YaU.a liuestone include t he 
00.Mburg sheu~ and tho lo~mr :S teet ot th;:, ~1i.s lixilestone - a total th1cknens 
of 7.2 !'eat. ' 1 Oaloeburg ahule W'cUJ div1.dod i.".lto ~ n..,arly equal po-rt1on.3. 1be 
lOllfer 2. 0 feet is labellod E,: .rt' ths upper 2. 2 feet F. '?tJ.e ~les f:ron tlle lower 
part- of tbe !mnds, in aaoandin > order, are as followot Slilllple o., black bitamnou.a 
•bale, 1.. 0 f eotJ ~le R, d.ar.k- giay olay shale, l . O foot; &a1.'lp1e I , cl:a.yey- li!J.le,­
atono, 1.0 toot. 

1'h,e acc.capaav1.ng etratJ.trn phio seotion r,ti v~a tha pooi tion and thiekneN 
of a.a,mpleo included in tlla t.est.a. Tho reslll.ts of the tes-ts •~ t4.'lhulated on the 
enc1oeed she8t. 

&~plea taken in l.936 t'J"Sl tha ~ l~, but at a. di.fferent paint in 
Ute m ne, had sor~t dif'ferr,n-t ccnpoeit1ona. These di.fferonees may ba-n, been 
doo to inaccurate sanpl.ing in 1936, or to 1a ter&l wriations 111 tl compoai t.ion 
of the rooks. lf vari t.i.ons exist the-; will not cause serious di!fieul.v b@cause 
the pol'Centage of Bethany ''al.la l iMatona wh.t.eh nll MYt? to be added to t.hr, ot.1er 
naterials t-0 brin r t..~e total to the eorroot cCl.lp01'1t.1or.t will var.1 nth.in rather 
narrow lim ta. 

'lbl.J co:n"eet c~sit1on for tb& producUon of roclc ll00l can be t}Lt.ained 
·i th a va.riety or rnxt.ures. Fasion tests •re :rt.m on three such n:1 xtures. ~ 

no • . 1 included ~lea .~, , B, :~ aB °J.
1
; • and I 1n proportion tG the 1hickneaa of 

p,ach ~ plus 30 1,eroent Bethany P ·. • est.one rinms. '.rbe percentage o! each sam-
ple used in the r.dxt>.u-e is riven bel.owi 
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~ue A 
Sampl e D 

Sarapl.e i 
~ l., l 
~• 0 
•1-pl e Ii 
Sal,plB I 

Bethatly· 1'"allf.l 
1.1Dafton• 

6 el pel"Oe!'l t.) 
6. l ) 

at.4 percent) 
26. 8 ) 
12. 2 ) 
1212!2 ~ 
so.o porc:ent.) 

100. 0 percent 

First 1 . 0 r ,J@t below floor of ~i.ne 

F-4...rst. 1. 2 f~ above a thany Falls lma­
ao>na· 

The cal.eula\oo loa.a on ignition of t his mxture is n .5 percent. 1he 
mxt.ure 111a.-, m'Al.ted in a q·uartrais♦:Mi f ire,-e~ C.""'U.Cibl0. At 214~ ,- . the b&tch 
so.ft,ened and allnpe<;.. At 2,,610° r. it; aa comrllot.ely fluid., and oould bo poured 
1n thi.'l atreu after rGetOVing t he eru.eibl e frota t he furnace . 

It. a.l.lt<> could ha 1)ullad i nto a fine ti.l!"Nd at this t ~ er ature and lower. 

For a r:d.xtw:-e having a leea on lgnitioo olt onl.y 22. 5 percent t.he pouring 
t.orapoJ"a ture o! aµoO F. i s surpnaingl,- lCYW. r~~ believe t._~1t the preNllOe 1n the 
m tcrtaln of: upp.rec1.a.ble peroonta.gea of ~ci a phosphate and alkalie.s aceoun.t !or 
too low pouring ~mt>~. 

libtialre no. 1 •a Mde up of 50 percont Heth.any F'alls limestone .fi."le~ plus 
50 1:>ereent :liuabpuckney shale. ''fhe en-ti.ire 2-foot tb:1.ckneas or this shale was inol.uded. 
lne c-a'.l.cul.atoo l aao on 1{~tion of nihttttn no. 2 i s 16 percent . ,. ta temperatl.U"@ 
o£ 218609 F. t.id o aixture waa .flu1.d. mou&h to IX>Ur in a thin atrea:i• wld , o pull 
in to a f'iM tlU"e&d. 

Yixt.itt-e no. 3 waa compo-soo of tJa~ l i15 i\ t.o H; inclusi ve, i n nro,;1t1rtion 
t.o the i ckne:as ot' t ho oods, pl w Be~~ / ""alls l im-&lltone f1t--w,s. ~ p,e,rcffll~ 
of each ~ pl.e uaed i n the ~ture h •Q.'Wll belov. 

&upl.n lx 
Simple 13 
6af,:r91a C 
&mpie D 

3lmplo i 
S..wplo i;~ 

~le O 
&:.v:1ple B 

Be~ Fall.II 
lblestone 

S. 05 1,erctmt) 
a.06 ) 
~.oo ) 
a.05 ) 

12.ao J>eroait.) 
l.3. 40 ) 

e . 10 ~rccnt) 
e .10 ) 

60. 00 pG"Cet'l't) 

100. 00 porcent 

2.0 fMt. ot Nuahpuckne::, ahru.~ under floor 
o'l aine. -

, . 2 teet. o.f Gal.mwurg shale ~ove Bethany 
Falla 11.tluwn-e. 

towel" 2. 0 feet: or Denni.a u....--~nton~ above 
Oalesburg abal.e. 

'lho cml.culated l.osa on igni ti.on of rA.xturo no. s 1& 26 . 7 percent. ?he 
t&lllpt!t.t"ature a t m1i oh it l:lGl.W to a. t hi n fl.uid, poured r eadily 1n a tldn a-t.rea.in, and 
would spin a th.r oad was 21 580° F. 
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U:lxture no. s, oo ttOO'llll aw~, inc·l.udns all tb.e eaeil.y available mater­
ials abov-e and below the B~tha.n_v I,alJ.s liaest.one. In br inging dmm the beds above 
~ :nne workincs the 2-foot roof, c~1P()08G of Btttbany •,ul.s l~st.one., ,mw..d ot 
c<>ur&t? b~ bl'Oo.gh t 001m. also. lf etht?r or not t his -.a used f or cru.s-.hed lil.:iesttme 
or as an ingr~di!E'..nt. i n thc0 roolt '«>01 tclh.~u.."'O -,uld depend ooitimly on t he j~t 
o! thG opo1,a tors o f the r.1.b:w • 

.;;.ctual bl.mdng tests wm-n run "'1th mixtures of ~terials f r O/i!'.l your mine 
in 193&. ine liL'lxtum ( C in the 1936 report) as MaJ'lY' identi.eal t,,o ~tare no. S 
given above. I t produe,e(i a fiue white rock \1001 hsY'....ng &n. a1tron ""@ !'ib«r di& ;Mfter 
o f s 3ldcrona. We wo,ra alt,o a.bl~} to produr..!e a all.glrtly (:oarse wdt-P. wool !rota tbe 
Galesburg shale alone. 'zhia corresponds to ~ea E and I7 !.n W .s ~;,ort. ':Ibo 
loo on igu1t.ion aa det.omined o:n the l~ Gru:itpling sa n~a peruent. aa co~red 
w about 10 percent tor the l.9fr.8 aMWplin§t. ~e believ~ tha t o..nne o:t the ur>P~~ nodu­
lar portion ot tho r.ietllall;y Falls 11-atone IIIU:8t have been ineluded \'Ii t h the nai,._ 
bm,; 8hal" when the ample was talc-en i n 1936 . 'lhe report on t 1w ma taria.ls aampled 
in 1936 wao published in ua~, under the title •~k W'ool lie80t.U"Ces of lantJas. u 

'lbia report iu out of' print., but ~ are <i:op-.!4...ng the 1ni'on¥tJ.on about your llllter1al 
from pa.gee U-16 0£ this report. 

11Loeation ol Outc:ro;> ~ A quarry on"""'hal! mi.la wea't or Morna, 
Johnson Counfi, an<l Tm!Ias wea~a Ci ty, Kanaas, in t he esea~...nt IOUtb 
of the ltatulas r:1,mr. The q.uarry is operat.ed by the .r~rlcan 5and Gol7lpa117:, 't'wmer, 
Kansas. 

•stra!:1f1i~• ~ e rock• aampl:ed at ;.j;)J'ri.s ioolude t.h,,. Bothany Falls 
Umeat.on~ ~r o::7 .!:>'1iloJle iol'lllat.ion, t.he {)aleab;urg shale,. and the S·tark fJbale 
~ of the Dennis .f'oniliil:tinn. ill of th!"4&e l'"Oeks billlan:g to tho i ronson group of 
t.be Missouri aeries. 

tf'?he J.lotbany l"al.la limestone .is bein g mined tor roa.d aud b11il~ t~tc1.als 
by tho roora and pillar fa16tlloti1 entering on a 1evel a little above the nooo plain. 
on the south side of lranaaa rl.YM'. 'fhe Clal.ettbtirg shale £orme tiWJ roof of the i.dneJ 
~lP. no. l 1& ti sh;i)._,,.~l!Mstone mixttlN .fror.1 the . .rJ.oor of t he m:ino. · 

"It 11M i.Jilpossihle at tni,a pl.ace satiefa.etorily t.;0 ~le 50 to 60 feet 
of 11.meston~ and ahul~ tl:lat. are exposed in a vert;lc.l. eLi.f'f' &bow th& Stark shale 
in the quarry. lro:Jt o.f this stratien.:. ir1ic eectton1 how«ver, qe sampled fr<:&1 otl:1er 
loo4'tions and pl"Oduc.ed aat.ittfac tor., \COla in t21e blOW'l.ng teats. 

tt lmaw..ta of Testa. All t.i'le rocks represented by th~ sa:aples selected 
tor tei ting oar:1 Ee ~ on .from the .&' .. ne. Use or tho rock repfflSented by eamplea 
no,. s, 4 , and 6 WOt.ild entail an i.llcl"'P.,Qae in tba hei¢1t of th~ ro...ww 1 f,eet, to t.'ie 
bilee of the l'Unt.E»"Ve't lltlostona • . SUdl.arly, 1use oi t.he :rock represented bj'f aai.itple 
no. l, w.)u.ld require th~ l01mrinl, ,or tht! floor l foot. 

ttrioal rock A 1a a mi.."ttu.re of tho 00eab10."g shale and th" fii~th&flT f alls 
eh.a.ly l.illwstone (no. 1) of the i:dM floor . 'ntt.-,se a.plea we:re mixed 1n t.ha pro­
portion of the outo~ ·thiclmoas Q.f 't.htt t llit> rocks; ti.lat is, f1v,e pti,rts G&l.e•burg 
ah&l.e to one part & tha:ny Palla ahaly l.iaaatone. A fairly tine ..tdt.o wool n.a 
~ed 1n W H hJ.01'11..og teats. 
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•The Galesburg Bhal.e (no. 3): bu a carbon-dioxide cont.out. of n .s per 
cent, and in, -thereto.re-, within the lill1ta for a llOOl rock. and as blown without 
adll1xbure. 1 slightly OOIU'3tl, white wool was pl"Od\aced. (Rock -...1X>l B.) 

"'Wool rock C is • url.xtare including all tho s~ple:, taken from tho Morris 
quarr.1. 'lhoae ~ a.ml below tr..o &ttbaiv l''alla 1.:1.Geat.one are i ncluded i n propor­
tion to t.l:l"°ir thickness at the oat,ot"Op. be Jettiaray ulla l.:blmstonc ~'lkes up 38 
per cent of tho t.-otal woi[#.1t o · the rd.x~ in tJ l'UW rock. ~thi s select ion vould 
caue no di.f'ficul. ty in the m.nil~! opera ti.on since the Bethany .''oa.lls limestone would 
be mined and ~voo nnrt.. The balance could be mined without attention to pro­
portiona, t'..Ud the 38 percent. !3etbany 1'\i.ll.e lim~ne could oo added at the plant. 
ThG abovo mi.X.turo fused euU;:r in the crucible a..-rid produced a fine-white lfOOl in 
the blowing test. 

A 
B 
C 

... pprox. 
'tap. 
mom 

waoc. 
16'6°0. 
1525oC. 

Stewn 
Blast 

Lbs. per 
aq. in. 

60 

" 60 

lata cm Teet;J ----
fiber Di.al:ietfl'a 

inmicra:aa 
ldnimum Uax1llllll lt.ver&ge 

2 6•8 ., 
a ~ 10 
a 80 6 

Color 

fflli.te 
Wld.te 
mute 

Pel'­
eentage 

of ~az 
U :.74 
21 .• a 
27. 0l. 

9 Rsaarica. The iilorr1.a outcrop is near the Santa • e Nilroed. 'lhe ei tf' 
11.Jd t ot kmsas Ci t.y, Kansas is leu than 3 141100 distant. !'ne gas supply tor 
thio area is obtained !mm l.OCilil fields in lifyandotte· and. Johnson Counties, and: 
is al.so piped iu from •..he s.)utmlmtt." 

Russell T. mmel.as, Ghmiat 
NP1 jb 

The loeatton of ym1r quarr.r as given in the quot.e frot:a the above report, ls 
given i.'lCorroctly 1n that report. The location should have been one-halt 
mile east of Uoma in •!,andotte Coun~. 
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Sacpla ' 
nwber 

I 

r 

0 

F 

E 

A 

13 

C 

D 

S!Rt\fi(\1,1.PHi SEC'l'lO' SHn ... :rua ':Lii.TIVi! ?{)S!1'H.N, THICKN ~, 
AAD LC6S . au IONI TIDH OF DKDS s.um..EU. 

'l'hickness of Sva-t.i;graphic Deacr.iptl.on ot bed 
bed, feet .... 

1. 0 tlamie l.1Jleat,Qne Limestone, gray, clayq 

1.0 Denni.a l1t>1estona 3hale, dark {;ray, cal.C&l!!eOua 

1.0 Dannie 11JMJat;ollA a.lo, black, birtainou.s 

a.a Galesburg a.llal.e ~nle1 era;,, ~ 
2. 0 :lal.ottbvg aha.le Sbnl~ ., rr,ray, nodtuar, 

calcareous 

-12.0 1»:tb.any li'.U. 
llautone 

Mine Floor 

O.i Hulibpuokne.Y llbale Shale, rtq 

0 . 6 lluahpuckney, abale Shale, gnq 

0 . 6 liushpuckney a.."tale Shale, dark 

0. 6 Huabpuckney shale Shala, dark 

Lou on 
ignit ion• 
percent 

n.02 

U.68 

27. 91 

, . 11 

15. 31 

--
,2. 00 

l t .41 

'7. 03 

,.,2 
8.10 



Silica (8102) 

Alumina ( · lzOs) 

Iron oxide (F'e2o1 ) 

Titanium oxide {TiOz) 

Calcium oxide (Cao) 

Magnesium orlde (MgO) 

Phoaphoroua pentexide 

Chemical Compos1 t.ion of Sr.unpl s fran 14i.ne of 'l':horopeon Crushed 
Rook Company 

PeJ'Centage of consti tuonts 
A B C l) E 11 Q 

46 . 83 55. 60 "5.66 66.78 42. 15 63. 51 42. 85 

a.,, u .04 lfi . 24 16.19 13. 4'2 lf . 94 14 . 07 

1 • .fr3 6. 31 5 . 85 8 . 98 a.n 3. 50 4 . 06 

1. 21 o.M 0.9' 1.es ff ff ti¥ 

10. n 4 . ati a.aa 2. 0'7 17.92 1 .45 l .64 

a. s2 a.a l . 73 l . $0 1 . 39 1 . 90 2.,1 

(PaOg) 4 . 11 &. M Z.5' &. 21 0 . 06 0. 02 o.ss 

in 

Sulfur trioxide (SOg) 1.19 2. 6~ l.. 72 o.M 10.0&• o.~ o.os·» 

Mot determined (obie!ly po- 5. M e. 21 s.H • • 90 6. $9 '1 .oo i& . 61 
tamum and eocH.um oxides) 

Loss on. ignition 1 •• ,1 1 . 03 , •• a 0.10 11 . 81 , .,a 37. 91 

Total.a 100.00 100. 00 100. 00 100.00 100. 00 100. 00 100. 00 ____ ,. 
* Or leas 

.,. Tit&nium oxide (Ti03) w1 th alw,rl.na 

samples 
H I 

k . 14 n .st 

19. 0'1 7.17 

o. 92 l .~s 
ff, ff 

'·" 26 . 5T 

l.88 10. 95 

3.19 0. 11 

o.o«J«. o.os• 

6. 71 1. 16 

19. 68 n .oa 

100.00 100.00 
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