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I.C. 7071. 
J'me 1939 • 

Jc:Im=m -cm ~n:LLIlm ~r£~'HJ:>s All) COSTS AT TEl . ' l' 
~S~S:EUYLKILL C03PCRATION IUNE, CrlA>RIDE, AiUZ.~ 

:By Jacob Scooe.erY ondPaul T. All~ 

Introd.:uctlon ••••••••••• ' ••••• 0 •• It • 0 •••••••••••• .• 

ACknovledgcents ••••••••••••••••• 0 ••••••••••••• 

S1 tuatiO!l an::!. clil:1a. te ••• ' ••••••••••••••••••• ' ••• . 
astory a."ld proiuction •• · •••• 0 ••••••••••••.••••• 

Geolo{;3' •••••••••••••••••• .••••••••••••••••••••• 
13~lc.i!lgs and surface t"Q.uipment ............... ~ 
Kini.ng •••••••••••••••.••••••••••••••••••••••••• 

Physic31. charac tel'is tics of ore aild e!l-
. closing rocks •••••••••• .•••••••• ~ •••••••• 
E..~lor?tion <» ........................ ~ ••••• 
SampliLt; and ore e~ti!ilatlon ........ ~ ••.•••• . 
Lcvelopcent ••••••••••••• ~ •••••••••••••••• 
5toping ••••••••••••••••••• o •••••• ~ ••• ~ ••• 

Transpol~t3.tlQn ••••••••••••••••••••••••••• 
Draina.g-e ••••••••••••••••••••••••••••••.• ~ • 
Ventilation • It •••• " ....................... .... : 

Mine la.bor •• ~ •• p ••••••••••••••••••• ~ •••••• 

Mln~ power •••••••••••••••• ~ ••••••••••• ~ •• 
!~lnlllg costs •· ••••• o · ..................... ~.~ 

Milling ••••••••••••••••••••••••••••••••••••••• 
Ore . treated •••••••••• ~ •••••• • •••••••••••• 
Crushing ani 6rl~dlng •••••••• ~ ••• • ••••• o. 
notation .e ...... · .. .... ............... · ~ .... . 
Concentl'nte handling ................ ~ ••••• 
Tailir~ ~itposal and water sUPP17 •• 0 ••••• 

Sampling nnd mill control .......... ' .~ ••••• 
Mill labor •••••••••. ~ ••••••••••• 0 " It v • .• •••• 

Metallurgical data ••••••• ~ .... .. ......... ". 
Nill power •••• ~ •••••• o ••••••••• • •••••••• 8 

Milling'costs ••••••••••••••••• • •••• ~ ••••• 

~ 
2 
2 

~ 
g 
6 . 
7 
7 
8 
9 

10 
10 
11 
11 
12 
12 
12 
14-
14 
15 
16 
16 
17 
17 
17 
l S 
19 

The ~rea~ of Uine~ will velcowo reprintir~ 
follo~~Ob footnote acknovled~~nt is used: 

~f tM t pE'.per . provid~d the 
"Reprinted from Burea.u o f 

Mineslnfornatlon Circtuar 7077." 
Cue of the consulting er.clncers of the Bureau of Mines and ~rt 
T~nnessee-Schuylkl11 Corpo~ation. Chloride. Ariz. 

Associate mining engineer. ~{etru. ~li ;.) i ng Methods Section, ~fln1ng Divisi on, 
:Bureau of Mineo. Salt L:.l1ca City. Utah. '. 
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. 1.0. · 7077 

l~ost of the! mines of t!le Cp.rbat !Iounta1~s vere discovered bet...een about 

1863an~. 1905. C-ol~~, 5ih"er, and lead. vere the o:uy meta13 soul;ht. Rich 

8il ver chl.oride, lead. zulphide, E'..n:! ll3.ti va e;ol! ores ",c:"·e. e:'Cploitec. at first • 

With cheaper transportation. sm~ltin& f?~illti~s ~ nn~ ~r6ved mll11ngDethods 

lead-zlncores. bec~e ~ore important. . . 

T~e · Tennessee ml~e is said to have been discovered in 1694 by A. M. 

l-!cDuffe(' and o!)eratcd. intcrnittcntly \~ to 1912. ·From 1913 to 1917 the mine 

\-/as o!)erated l?y t!lc Necdle:s laning &: Smelting Co., a su'jsidiary of the UiUted 

States S!.Jelting~ Refinin:; &: :.aning Co. A smelter ,"'as erected at }re~c.les. Cell!,,! 

to tre~t f1. jig-nill concentrate. During this period t!lc mine oadc i ts ~reatest 

production. Tne 13l'g~st annual production was in 1937. . 

After a perio~ of inactivity the !i.onarch Lea.1. Co. in 1928 combiued thra 

Tennessee end adjoir.int Sch~-lKill mi~es under one manacement. A 150-ton 

flotation Itill desibIlcd. to pI'oduce a lead alld a zinc concentrate was erected 

but was never operated b~ t~atco~any. 

In 1930 the T!nnessee-SchUjl~1l1 Corporation was formed& The mine' ~8 

umiatere:i, c1eane>i out, ru:.d made reaa:r for production. This company has 

operated continuously Cot near c~paci t:· frolt 1936 · to tlate (!Tovem"el'. 1938). 

The property nov includes ubout . 13l acres, of w~ich about 86 acres are 

patented lode elsins, 5 acres co~rise a patent ed cillslte, ant the rp.~lnder 

is un,atented land. 

Table 1 gives ·~he production of the Tenne:;see and Sch'JYlk;1.11 mines from 

1901 .to 1938 • . 
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I.C. 7071 

TAl3LE 1. - Gold, d .1ver. copper. 1en.d, an~ zinc recoverel :fro:::! ores ~t the 
Te~nessee-ScbUllkillm1ne. Chloride, Ariz •• fro~ 1901 to 1935!l 

.Tear 
. 1901. 

1902. 
1903. 
1907. 
1910. " 
1911. 
1912. 
19l ?,. 
191~. 
1915. 
1916. 
1917. 
1926. 
1929. 
1936. 
1937. 
10 s. 
Total 
1 

Ore. 
tons 

oncen
trate, 
tons 

. Gold • . 
ounces 

5.87 
6,.g9 
15oc.6 
23·89 
3.22 

78.63 
266.67 

1.370.29 
739.15' 

2.151.00 
1.564.JO 
1,914.00 

12.71 
4.~1 

Silver. Copper . 
ounds 

235 

1,837 
2,361 

16 ~ 56g 
11.981 
4;.000 
32,2Z5 
55,~OJ 

435 

I ,. 
I Lea..l!. 

nounc.s 
Zinc, 
OuMS · 

S7e486 
260,966 

4,233.642 
4,932,108 
8.351,839 
7.51'1.627 
8,352~g60 

32~ 69'( 
13,008 . 

1,OOC .OOO 
3,4110. .000 
~,411 ,6 6 

. . it I 

'F.'ie geology of t!le Cerbat :-iol!n:>.tins ~cs bep.~/!.~c~".!l~f;i l'pccntly- by Eernon"::;· 
and. th"t o~' t~e ~nuf' sspe-Scin:yllt:ill 07 ;k,rrc t 1..~ C t:~t::-EJ' e.'.l·l!.er- ~'l"iters lu>ve 
contributed. . to t!1e r:eolobic Cisc-.:.~sion of t~c rC'.7iJr'\J 

Tile Ceror.t P.s.n.:;e is onde u.:,) o! p~c·-C~ .:.:jria.l Cl·:/Siir-L.i~::: roc~ . l:\ter 
c17stall1ne; rock~ 0 ~ 'I:.:-.j=.10"'7l R..;.: .• :"r( vclc~ :l:C. rcck~, pr:> ·;)~J:i.:· of Tcrt!.arj· G:ld 
~tcrna.ry aga. ~:l(' c~:·stFlline l'ocks tor::. :"!. cot.:plex prec-,o"i~tl:r of ~re_"l1te 
with d i orite a.n~ C~::b:-o. all cener;.\l2y ~cisd.: ~1~·. ir.'; l-olue.i b:r P<'I.?L3.i.ite. granite t) 

diabase. granite pOrrl~vry. 8-"l:! 1t!,)ro}):-..yric ..1ii::lJs. S;;:~l b1oc!::s of ar.pllibol1 t e 
occur locally. 

tg Eernon. Robert !i •• Cc:-bl't !·~o~t(li.:lS; SO :J~ .A.dzo~a Ore ~.?Jlos1ts: A.r1:!:on~. 
Bureau or Mines 3ull. 145. 1939, pp. 110-117. 

~ Gar rett. S. X •• ~·e!Ule::;M~-S::!.u::U:ill ::i:~c; .. \.rizona Or€: Dt'posi ts: Arizona 
Bureau of MincsB,..u1. 145. '"9:~, T'P. 117-119. 

§J Schrador. r. C •• Mi:lerP.l ::'c;>o sits (Jf the C~:-b::>t r."nc:~, ::91::-.clc !t.ou ... ,tLlinc, ru'ld 
G:-Md \'lr-sh Cliffs.y'I)~.av C-:lunt:r. Ari;;:.: Ceol. Sl'r:(;y :,,:.11. 357. 1909. 
:pp. 27-:+2. . . 
BaRtin. E. S •• Ortr;in of CC1't::l.in R!.C;l SilVC1' Orc~1 l!oar C!llorlde L'.nd Xl:lf'!l.:'.l1. 
ArIz.: Geol. Su..-ve;- :!3":.:i.l. 15'). 1~:?4. r>~). 17-39. 
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I.C. , 7077 
IL1US~IONS 

GeoloGic cross sec ·tioD through Tennessee shaft, 

~eruiessee-SchUYlkill mine~ Ch1c~ide, Ariz • .•••••• 
LongitudInal pr~jectlon, ~ennessee-Scbuylkl11 mine, 

Chloride, .Ar12 • ••••••••••••••••••••• o •••••• ~.~ •• 

LollGi tudinal projection and ero's t:! section ot . ' 
square-set method of stopin& at Tennassee

SchUY1~111 mine, Chloride, Ariz. ~ ••••••••••••••• 

Flov s!leet of the Tennessee-Schuylkill mill, . 

Chloride, Ariz • •••••••.••••••••••••• ~ ••••••••••• 
Flov sheet ot selective tlotatlon. ~ennessee

Schuylkill mill, Chloride, Ariz •••••••••••• c~ ••• 

. INTF.oroCTION 

Follotrl ng page . 

.12 

12 

This is one ofa ser~es of p~e'rs published by the Bureau ot Mines Oil 

·,l~, mining and. milling tlethOds and cosh .. 

. The ~nnessee-Schuylkill Corporation, Chloride~ Al'iz., mines and m1~s 

a lead-zinc ore containing gold, silve~, and a small a!r.ount of copper. The 

mill products are lead ~a zinc co~centrates that are shipped to smelters • . 

1'.1.e company was . the secon.! largest producer of lead and zinc in Arizona in 

1937 an~ was seventh in golJ. production. 

Operations discussed are those b~ing conducted at the ~ine in October 1938 

and are representative of the co::plcte 9,erating period from 1936 to da.te. 

The authors "ish to thar~ a. L. ::>'ArcY'. Dine :lupcrintcndcnt, lJ. H. Lee, 
mill superintendent, F. l3.Xichelbcrgcr, assistant secretary and treasurer, . 

ani S. K. Garrett. geologist aDd engineer, for their ,assistance in accumulat~ 

data for this pRper. P:oi1XtiO:1 statistic s were cOI:piled by C~ N. Gerry ot 

. the Mineral Prod.uction a:..! !"::O:xl¢CS :>ivision, Bureau of Hincs, Salt Lake CUy-, 

Utah (T. lL Hiller. :roperv1~ ena-1neer). 

SI!'U1TIOn JXD CLlKA.~ 

The mines ~ ~ll o! ~ssec-Schuylki11 Corporation are at the "estern 

foot ot the Cerbat )'lounta.i.ns about 1 mile east of Chloride in the Wallapal 

mining t:istrict, MO!lave Count :r • .Ar1:. ~ Cer.bat t-fountains form a typical 

desert range that extends about 30 ~iles north frOll Kingman, a town about 60 . 

miles southeast of lloul.c.er Datl. Peaks attain al.titudes of 5,000 to 7,000 feet 

and rise sh8.%ply- for 1,500 to 3..500 feet above detr! tUG-:-f111ed desert valleys . 

Chloride maybe reached over paved highw.9.1 U.S'- 93, 21 ciles north trom 

Xin&man, Ariz., or 60 miles south troQ Doulder Dam. . . 

The climate is typical of the arle, seJrlmountninoua, desert region ot 

the Southwept. Seasons are open, and rainfall 1s scant. 
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I.C. 7071 

'7-". ~ ~~ t·-... ~cl.U:punini~ C.i3trict ::"""-j" be VO'l.;)~d as diorite gnei s 9, 
~te. t;:2!--=-"=~u po:ph;rr7. r!lyolite. and !iab:\se. ~e oldest rock, 
<i!~rite C:.' ~. ::.as bee:: btr-.!:iei bi granite. a:1,~ 'bot~ t!le ~iorite gneiss and 

. t!:p ~-;.e "'c:=e ~ i::.trd..e-l b:r quartz-::on:or.ite porp~r:"j. 7=.(' r~lite And 
diabase 0<:'Cllr as e.ikes. s~=e or \lhich occ'\lp7 the saoe tissUes vi th the veins. 

Fis~ ~i::.s ~lU' C"cl.oride r:.~ be &ro~ed !n two c:l.lo.sse s 3Ccordlng to 
strike. O::e t;rc-:p sttikes c.?arlynort.i.. while ' t!:.e seccn.! !l"--ik=s :&:. 2~ 1(.; 
~he ups ~-e proo'Tessivel;r from 350 E. at the 'k'esteru foot #JI t!l.e raIlGe to 
850 ~. near be c:-est. The progressive st~(:llenino of e.ips ~sts taat ris-

,sures vere i orced bT ovcrt~3ti~ strcs~es. 

Z-:le Tcn=.cssee-Schu:;l~.ill fissure vein is trru:t?~bl,-' for near17 2 :dles; 
it strikes r. ~o Yo, clips 850 N.E •• £.lld cuts tM cOqllcx ct ;ll.orl .t~ gneiss. 
~:-ani te ,a:ld. q,uartz- ~·.: !) n::oni tc po11'~'TY:. The aver86~ vidt!l is 5 feet. At 
a~rupt Cr.ange3 1:1 strike SOI:1C IIhors('ta ilirl(;" of the fi:lr.-.xe ha~ ~cn 'Placo 
but no cross fissuri::.g has ever been ioun::'. Fiu-ure 1 1t :\. ~olo!;ic cross sec
tiO:l throu."'..h t ee ~en.i.essee shaft • 

. Vein fillin,;co!':p:-ises a stro:'lt~ t;O~e on bo~ · t~le !l.:\!¥-"i::g vall a!ld foo t 
wall, between \o6ich occur IZalena. ;ine-&ra.1ned ~old-be:u-io:.~ pyrite. and sphal
erite in a g~gu.e consisti~ chi"fl;;, of qu.rtz ru:.d soft. altered fragments of 
wall rock. The ore :'~DO conte-ins s:-.all a=our.ts of crynt~line pyx-i te and 

. ;::u-seno?:rri te. A rOUGh bsndinb 'J"Z scl.fic..e Ilinerals a::d. ~'"l~ is often apparent. 
Some supergene mineralizationocc~s to a ~~~t~ of about 20 feet, ~ut it. i s 
of little importance • 

T:'1e c:ll\l"~ter of th~ ,roll rocks ~lt>.S ~-:.n.d no a!J::Inr~nt i=n~ence on extent 
')r gra..."!.e of or£> dt?ori t~.. . T".:le only reco~izabl~ l!'\.fl'..l~n::e is due to A. change 
in strike or ".ip. · . Tile four ore sh~ots of the Ten.'1ess~e-Sc!:~·1!:111 occur 'Where 
the vein:".3.s cl~"1&ed to a ~re thc-.n A.v~r~:e :lor~h\.;estt~rl;· stri!ce. s.~oots e.!"e 
wi~er on st~ep dips th~ on rlatdips. 

!l'Jrl!in:3-S .A:ID St"1U'ACE E~t~:·~~ 

~le fol l owing bullcU.nes r.re a1 tu.. ... teu. conve:'~ient for opcratior.s on the ' 
surfa.cp.: 

3uild.i~ 'l"J:!2.f:' o f cc~~!"truct ion She, feet 
St~ff house Wo~i ------~------~b~5~·~b~J-·~)~O~ 
Be sldencc . do. 30 by 20 . 

Do. do. 650y 20 
~:ill Corr-.l{;.3.t e:l iron 70 by $0 
tob.chine shop do. ~6 by 20 
Conc~ntrat~ ~uil!l~ do. 40 07 25 
Assa;! of!'ice ~~. . 39 ~Y 11 
P\)~_er mc.sa:ine }:.. ... sol!I7 . 20 oy 15 
C: ~nt;ehO'.:t~e Corruc;3te~ iron 35 by 35 
Bi..ackS:i,i th ~~ol' . co. 30 by 20 
Cor:p:'e~sor house . do. b7 b~· ~7 
HoisthouM (~en~eBsee) d{\.),O b:" ;.8 
Tran(lior:ner house d'h ~8 ~y 2~ 
o l1housc '''o')Q. 10 by 10 
Warehou~e Corl~atci lro~ 2~ jy 15 
ornc e \~ood. ,I":) OJ 20 
30 i s tho· .... se (5ch~t;y;z..;;;1.;.;k.;:;;i.;:;;1.::.1!..) -,-__ C_o_r_r1_UC'-l' "';n::-t._l'_d--..;;i;...r...;o_n_, ________ ~(j_..2l ~5 

- 5 -7110 

-



-' 

.) 

I 

, : .. , 
" 

l 
j 
,. 

i 

l
' 

" 

~ 

I.C. 7077 

' The f'ollovine tanks are used for to:le pm"'Pose designated: ' 

l\umber TJ'Pe of Diameter by height Use 
constn:ction feet 

, ,' 
1 Gru.vanized iron 10 by b Nill-',rater atora&e. 
2 do. . 10 by S DoClestic water~ 
2 do. 10 by 4-1/2 Fuel: 011. 
1 do. " 6 b;y 3 Stove oil. 
1 Wood ,stave 2:; b;y l~ ,Tailing thickener. 
1 do. 13 b7 10 Mnl-waterstor~. 
1 do. " IS ~Y' 12 

" 

Do. 
1 do. 14 b7 10 Do. 
2 do. 12 by 10 rOe 
1 do. 10 c7 g Do. 

~e following table ~ives the Inaja!" ltemlJ of ('qulpment installed on t,he 
aurf:.LCe: 

Place 
Machine ohop 

'.rltlbor 3hed 

:Blncksml th chop, 
Hoist-houso 

( Tenness~e) 
lIoisthouso 

( Sc~lk:ill) 
Co~re!isor l':.ouse 

Miscellanoous 

. EquiptH'l'l.t 
Milling I:lachiuE' ~ 6--1'00 t lathe ~ lG-1'oot lathe. 

d:-ill press. dra.w sa'll, !U!nd breast drill, nnd 
7-1/2-r..~rse})0" .. er ·motor with otarter for po"rer. 

~-1/2-foot. cut-off smf, 12-1nch ripsaw. Md 10-
horsepo' ... ~r !:loter. 

Sullivan steel sharpE'r.er and oU furnace. 
OttUI:l\ia 2-dru:3, ccuaierbalanc('(\ ('lectric hoist, 

lOO-!lorscpoW(.'- slip-ring cotor, and owi tch panel. 
2-cyli~ier, l-d~, 5-ioot-dit~~ter air hoist. 

l,OOO-c\4blc-fee t-pcr-:::3..nute I. R. - type 10 air com
prcG~or, 400-cubic-fcet-per-~1nute Sullivan air 
coq>ressor (in reserve), 150-horsE'po'ller r;;otor, 
en~ 15-horscpower ~otor. 

4o-f'oot ticber head. fr3Ine 'tIi th 4-fo.ot-~Ua:::ete l· 
sheave whe~l at Schuylkill; Go-foot, ste~l aead 
freme with 2 5-foot •. d.iametlJr :lhCO,7C5 nt Tennessee. 

3 l5Q-k.v.-a. tr3ns1'oroers, 44,000 to 440 ~lts . 
5 5-k.v.-a. transforcero, 440 to ~~ ani 110 volts. 
3-1/2- by 4- by 9-foot bai1er. 

Phynical Characteristics of Ore 2'.nJ. 'Enclosbt; ?ock!J 

The vall rocks of dion te bnei:ls, gr~~i tc, an.:\. qu.n.rtz-con:onite porphyr)" 
~uernl.1T arc hard and. Gtand well in stop<,s; hO'Jre'ror. loct.ll¥ the foot- and 
hanGin;;-vall bOu..ee and occasional fractured slabs trnd' to sloU(;h badly. ~ 
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VC.~ ..l""~~\.:l· i~ ;;>O.i. \; UlIl .ol\Oc.,-.. .,;: .... ~~;;.l'7't.lJ- i:ttle ~o'W'ler ~.s required to bteslt 

the ore. Except in narro'S. ba..>-reJ:1 pu-ts of the vein, drifts are d!fficul t 

to maintain, and the heaYj' svell.il:g {;-~ =:xst be relieved occasfn.nt'~~Y. 

Minable oreshoots range bebeen 2 ~ i4 fee t in width, the averacge 

being 5 feet. Four ore .bodies Cmm 1!l t'igu..~ 2ranga in length f r om 35 to 

300 feet. The one north · or ~e :!en.<:.es~ee s!laft t.:::. -~~'':1l r_ll!~': t:> r.. :-_ .... ~.-..:. "'11. 

1,500 feet, mostly by early operaton. 

Ore shoots generally ~e north~arC abo7c t~e SOO-foot level and tend to ' . 

change to nearly vertical between ~~ 900- ana l.400-foot levels. 

E.."q?lora tion 

Ore shoots have been found to persist wit~ depth. The longitudinal 1i~lts 

of the ore and the rake of t~e shoots can be predicted fairly accurately. 

Grade changes are nomipal within the ~nngp. of succeeding levels. Absence ot 

cross faulting ~recluaes likelihood of ore bodies being cut uri abruptly. 

E~loration, therefore, is si~l~fied. Levels are driven frem the shk~£ts or 

froll winzes s\'l:"':~ in tne vein wi ~~ a fair u.egree of certainty of d.eveloping ore 

bodies virtually as large as these exposed on the precedi&g lev,l. 

Four ore shoots have been e)plored to depths ranging from 150 feet, on 

, the one farthest north of t~e Schuylkill shaft. to 1,600 feet, on the one 

farthes' south end ic:::ediately nort~ of t~e !:en~e ssee shaft. The two ' interven

ing shoots have beene:q>lored to a cle!>th of over 1,0:)0 feet. Driftinc i~ being 

p-c.sbed on the lower levels and n:rth of ~;:e Schuylkill shcl"t as fa:>t ~s ::lining 

pe:-:ooi ts stapes to becone availa'Jle for W<l!>te disposal. 

S;::nplinl? ar.d. Ore Esti!ll.:"l.tion . 

, Development hee.dings are ·san;>led· by cutting channels across the face at 

intervals not to exceed. 5 feet. Grab sre~les are t~ken from cars an~ cODbined 

to represent ore mined from each stope over a 24-hour perio~. W~en the grade 

of ore froll a stope drops below 0.15 O\UlCe gala. per ton. 2 ounces silver per 

t on, 4 percent lead, and 5 percent zinc faces are nampled after each round as 

a guide to mini:lg. 

The cinimum econo~ic grade of ore mine~ f~o~ stopes is ;6.50 per ton, 

b,ased on ccrrent metal prices. Wnen the erade of ore in a stope drops below 

t~ls lioit or the vein becomes too nal~OW to~i~e. steping in Uk~t direction 

is stopped.. 

Ore res~rve. to~~age. and gra~e esti~ates are made tvice yearly. These 

est~!es are based on sarpling of development openings. An estimate of both 

rQ!..o::Z::ei-o'C.t " :IDd "possible" ora is made. Ore ('xpesed on t~/O oides of 

b.oT::::::~ ~l!Velo;::lcnt at 100-foot intervals is dec!g:lated "blocked out"; 

t.:r. .. ~:r:-....Qsei on one side is consiiered "possible ll ore and. io extended to a 

d£p~ ~ L:Xi to 150 feet. 
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~lonlllimt . 

F~ 2 ~ ~la:51tnd1~aJ project1on ot development workings. ' The 

' lIlineis e:.~_e: ~ ~ ~~ssee shaft at the southern end ot t he ore 

. bodies amd t-. .... ~~H~l shaft ~":lt 1,450 feet north along the str11ce ot 

the vei.!l.. -. tl:o ~z a...-e com:ected by the gOO-foot level from the Tennessee 

and a raise to ~ SUC-foo~ leyel near the Schuylkill shaft. The 1.600 level 

1s reac~ fron t~e 1.400 l~el on the Te~~essee side !bro~~ a winze: the 

1.OOO-foot level is ~nej from tr.e $OO-foot level by two. winzes on the 

Schuylkill side. Z:le 1.250-foot level 1s being driven Cl!"o.und old caved 'stopes 

an~ e~en~ Villope~ the Schu1lkill and intermediate ore shoots for mining 

above it. 

!rca z:::i!ling int~rv31 generclly is 100 feet, and haula&e levels generally 

are est?blished at 2OC-foot intervals.. Th..: 900 is .the only haulage level being 

. used at !,resent. Short crosscuts cor.nect th~ shaft3 "lith main drifts; t he , 

latter are ~riven in the vein, except 1n rare instances where it is found 

cheaper to run drifts around old caved Rrcas. Occasionally, &ubleveldrift s 

have been driven from stones to reQo~e ore in parts of the vein where it has 

rakei too far aWn::! to pe~H removal by gr2.vl ty. 

. . The Tennessee shaft i!l vertical end has t wo con:partmQnts ~ one for hOisting 

and one conte.l!ling a ladderway, pipln€, t!iring, and a counterbalanc e • . The , 

shaft is tiobered with 0- ~y g-i~ch tl~berGl~t sets, eac~ compart~ent being 

4 by 4-1/2 feet inside Ule timber. The Schuylkill shaft is inclined 850 froQ 

the horizontnl and is the se:ne size as the Tennessee. :Both shafts are in 

the footwall of the vein, the Tenr.esG~e E'xtend.in€ below the l,400-foot level 

and the Schuylkill exte~ding to th~ SOO-foot level. Both shafts were sunk 

to their pl'esent depth by :lrevious opcrl'.tors. 

A two-co:!partment(in part. thrce-co:.1partment) ore pass and manvay 19 

maintained thro~hfllled stopes !?outh of 1he , Sc!'luylklll shaft from tho 300-

to the 900-foot level; it bused ' for removal of ora from above the 900 1evelo 

for brii'lt.-1ng in supplies, and forventllnti<'''l~ 

Winzes are sunk in the vein. ~e rock section is about 12 fee t1n length 

and as wide as the vein. ' They are tir.lbcred with 8- ' by 6-inch tImber sets to 

form t~~ compartments. 

C~o~scuts are 5 by 7 feet in section. Drifts are driven tae width of 

the vc1.n an<! 7 fect !Ugh; in narrow porta of the vein a minimum width of 5 feet 

1s cut. Drifts are timbered wi th S- by S-inch po s '!; s and czps and 4- by 6-1nch 

collar braces. Sets arc spaceo. 4 feet [; i nches, center to center • . 

In drifting~ 12 to 14 holes are dri1icd per round with mounted Jack~ 

har.mers, using a nV" center cut. Between 50 and 60 Eticks of 4o-percent 

gelatin dynamite are used to pull a 4-foot round. Rock is shoveled to I-ton 

cars and tram!iled by hand to a stope heine; filled or t o ~ ore pass, depending 

on the graie ot the rock,. 
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Winzes are sunk with han~-held jackr~~ers. About 15 noles ar.d 60 sticks 

of 4o-pt>rcent gelatin dyno.mi te are required to brea!: a 4-foot ,rounc! i:1 a " , " 

winze having a 7- by 12-foot rock section. The broken rock is shoveled into 

a 9-cubic-foot sinkin~ bucket and noisteJ to abin on th~ level above. ' An 

advance of.' 4 feet is mac.e in three shifts by a cre'ol of t:u-e.1 men on a. shifto 

~is includes one shift drilling and blasting, one shift shoveling and hoisting, 

and one shift placi%1l; timber. , ' , 

A two-co~artment raise is carr1~d up i~ each stope ahnad' of mining. 

The raise 1s ticbered with the rec;ular stope sets, '\!Sing 6- by 8-inch posts, 

B- by 8-i:lch or 6- by S-inch caps, ~d. 4.. by 6-inc!l collar braces. PostR exe 

6 feet long, braces 4 feet long, an:! cDf)s cut to t~lE' width of the stope. , On~ , 

compartment serves for a ladder~ and tirab'er anc. s~ply slic!e. T:-.is conrpa.:-t

ment is laggec! on the outside for protection. One set adjacent to the manway 

co~art~ent is lagged before the stope 1s filled to provide passSu~ for ore 

ana waste. 

Develop~ent is carried on i~tp.rmitte~tly as stopes becone available for 

waste disposal. 1:;0 , sere.rp..tion . is r..a.de of la.bor. s .... ;p,l1es. or cost betv.een de

' velop:nent end. mining. ' Host of current i~veloF!lent is in ore, and mining cost 

per ton is increasen o~ynoulnally by including developcent. 

StopiIl£i ' 

l:'igure 3 shows a lr-n.::i tudin.a.l. projection and transverse sections of a 

typical stone. A raodi!ied souare-set ~ethoi is u:>en. In !larrov 'Darts of the 

vein po:::ts ~d. collar braces ~follo'd t:re ' cca:-.ging ',lip and strike of the walls. 

In vide parts addl tionc..l posts end girts ~..re plncec1. 9.10%11;' the !:lid:!le to support 

the caps. Re&\llation square-sets ,are used ,{here the ye1n is \-rioe enough. 

Stope sets comprise 6- by 8-incll posts ,6 feet lonb,8- by 8-inch Oregcn " 

fir' caps cut to t>xtend from ",:all to w:,~l.a.."li 4- bY' 6-inch collar braces 4 , 

feet lon~. ' Salvage ~aterial ' ts used for braces when it is availaale. The valls 

arelag€edvlth 2- by 12~inchlagging ~~ere it is needed to prevent sloughing. 

In 'starting a stope the first cut !~ ~~e above the back of the drift by 

advancing one set at a time in both dir€' C'ticnsfro!!l a stope r~i!}e. The ore 19 

blasted onto "C:lin8J!:3.Il =hut~s" built on :preaders between drift posts and is 

loaded into l-ton ~c:.rs and tra."UIled by jland to a t:-a!lsfer raise. The cut for the 

~econd row of ~ets is -blasted onto the 3ace C~in~~ chutes. 3efore the third 

cut is made, cC)l.ventional d:-opboard chutes are installed as need~d. but not 

closer than everY' other set. 

Before th:- t~ird cut 'is broke ... a ',-;rh:ly floor is laid on tr.e second row 

of caps. ~lis is cocposed of 6- by g-i~ch ti~bers 6 feet lonb laid en edge 

longitUc!inally p',cross th.-, c~s (see ~iG. 3). The e~dG of ea:h tir-bcr serve as 

spreaders for ef.Joini!lg t;rizzl!.es~ , :"n~ sp~cine is 6 inches. Grizzlies are 

moved Upward a3 stcping progre3ses and nre maintained within 20 feet of the 

' ba.r:k of thc , stope: they safcgu.ar~ worlmer., 'prevent . oversize from entering 

the chutes and prote:t. the~ f:-ol: large boulr'er:> 'luring bl::lGtinc. 
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:. ' Ol·'e is completel;r e:Atracted between lev~ls in a .:ontinuous operation. 
·' .A!terthe next level above is' reached'. fine ore that has accumulated in the 
. ,. stope' is cleaned out" thoroughl.1~ ' T'nes8 tines are better than the average grade 
. " of , the ore. Chutes a~e then reIl):)ved • . ('x..:~t those used in transfer raises. 

'and -the' floor above the d!ift is ' lar...ged. over.. '''aste from development ~.s 
.. dumped betwe~n the ' rclls above t~e ctope. 'Until it is filled. . 

, Ralses are ndv~ced ahead of min lng, ~toPGrs b~ing us~d for drilllnb. 
Dr1l1ine in stopes is done ..,ith mounted Jac~ers. ~ average of 6 to s 
holes 4, to 5 feet de(?!) arc arill~ci. per sot. About 17 st1cksof lIo-percent 
gelatin dynamite arc ra~uired to break a round. . 

'In all drilline, 7/S-inch hcx~~nol crucible steel and conventional croaQ 
, bHs arE' used • . Starters have a 2-inch gage ar.i finisacrs a 1:"5/S-inch gage • 
. Z'1e {;~e chan;;e is 1/8 inch. ani the chongcs in len.e;th are ac out 18 inches. , 

Jackhamo:1er steel is l~J., whilp. stoper steel has plain shanks. 

Orei~ drawn from .stope3 through co~vent1onal ~rop-board chutes to ·l-ton 
'or!! cars. Z'ln.t fro:: stopcs 3.bove the ~jOO-foot level is tramI:lea. by hand up to 
400 or 500 fect and dropped to the 900-foot lev~l.A short tram is made on 

, the '500-foot level ar.i n 140-foot tram on the gOO-foot l~vel to -transfer the 
' .• ; 'ore between tr~~sfcrraise: (~ee fie_ ~). ~clow the 9OC-foot level all ore 

'is hoiSt~d thro-Jf'.h a wir.ze · to pockets above the level. HoIsting 10 done b7 
a single-u-~ hoist 6ear-co~~ected to n 25-40rsepower motor. . 

. A 1-1/2-ton Mancha batt~ry !C~Uluvt!.VP. collects loaded. c~s -on the 90o,;.foot 
haulage level end tr~s them 1,000 to l,400 ' feet to the ~tation at the 
Tc~~essec shaft. Six 17-1/2-cublc-foot cars m~:e up a tr~in. Tee average 
grade is 2 percent In f'av:or of . the loru.~ed troin, and t::-~k gage is 18 inches. 

. Cars arc d.~e~ b~ band directlr into a 1-1/2-ton ckip suspended bolow 
a service cage. Ore i3 hoi!t~d 900 fo~t vertic~ly to a 50-ton coarse-ore bin 
at the lleadfr<lr.c • .. The rope gpeec. is 61)0 feet per tdnute, and a 7/S-1.nch- . . 
dis.oeter boist1ng rope is \:.Sec.. . . . . 

Timber and. supplies are brl)u.ght into the mine on a cage throUGh ' the : : 
.. Tennessee or Schuyll:ill shaft, .... hichevl'!' is core convenient. Timber tn.~ks 

. are usee: to transfer JT'.uterial to 'Working !,laces • . Supplies are hoistei into 
stopes by air hoists throU&h can .... a.ya equipped. Vi th tiDbe:- slides. 

Dr!lin~ 

About 50 gallons of water per mlnut~i s pw:pcd from the mine as part ot 
the mill IruPply. T"ne r.l8.1n pumpit'.g stations arE" on the. 1,1;00- and 700-foot 
levels of ' tbe Tcn;loJssce shnft. Wa.tor 1& pu.cped froD the l,400-foot-level 
c~ to the700-foot-level stntion by n lOO-ballon-per-mlnutc duplex horizontal 
pump driven by a 25~hors~powcr nctor. A duplicate pump is held in reserve. 
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.Water from t(.e Schuylldll side and. from the 9~1~vcl winze is accw:zulated. 

in asurp nt the 9ao-foot-level station oi . tile ~cnncssce. The vinze 1s ' 

equipped With a lOO-gallon-per-minute Byron Jackson PilDP powerell by a 25-horse

po~,er motor • . A 100-e;allon-per-mnute Inger sol Rani pump pO".fered .by a 25-horse

po~'cr motox: lifts the water froc the 900- t o the 700-foot level. 

All · mine water is a.c:umulated on the 700-footlevel, where it is pu:;ped 

to surface bY' a i1orth1:1gton triplex pu..-p with a cap:lCity ot 100 g.p,Jm.; it is 

driven bY'a 4O-horsepoilrer tlotcr. A."l Inger!!ol Rand 2-stage centrifugal pw:p . 

.. ~ith a capacity of 100 eallC1nc pE"r ninute ani powered by a 50-horsepower roo tor . 

is held in reserve for emergency • 

Ventilation 

All work:ngs above t~e JOC !laula.e.-e level .are ventilated naturally. The 

Sclr~·lki1l shaft is ~trongly dOlfflca3t; air frOI!! it pa33e:; throup~ tl:e workings 

and out the Ter.!lessee shaft ..... hich is ~tr~ngly upcact. A. Buffalo f:l!l drive!l 

by a 5-hor3epOt,er motor fOl"ces air ~ro:;1 t:.e 900:"levf?1 ~tation at ~he Ten."l.es!';ee 

through a 12- 11' 12-inch Mjod pipe dO'm to thE" 1,250-foot level. The pipe is 

of weod. to re~ist corrosion !"ro::: :"cid waters i'allint; in the oh~t • . Att~e 

l.250-foot level a. ·ooc.~ter f c".l'l of theljonlP. size forces t~c Ilir throl:gil S-iuch

diameter "ventube" to tr.e ~~C of the drift on that levelg 

~c 300-level winz~ iz . v~nt:l~!e1 by an~t~er 5-horsepower BU£fal~ f~ on 

the 900 level. An 8-inch-c.iru::et::r verite!>c com~c;';c th~ air to" the 1,O~-!"oot 

le-val of the ,dn~e. A s~l V<!:-.o Llir-drivcn blo\:eris used tofurnl~ air in 

. eccr f:encle3. 

Hine Labor 

T.~c mine is operated three shifts per da7 atid sev~n . d~s a weck.Limited 

surface storaee!leccssitates thi3 arrang~~ent. ~1efollowinb table gives oc~ 

c,~atio~~ w~es, and nvern&e nu=ber.of ~er.r~~ui~e~ ~al1y to op~rat~ tee ~ine: 

7110 
, •• _ ......... til • .----.. ......... 

. , ~ fW'U".,A 107;' . 

Occupatio:1 , F~te ner s~ift 

4.00 ' 
5. c·') 
til 5.5~ 
0.00 

22 
35 

14 
S 
5 
5 
3 

. ~ 

95 
y !~in(>r:. :rec£'i·;e .$cl.50 pl"r si:ift extr;, for · 

workl:~ bel )"" the 900 l~vcl i:1 \-:inzes and 

stope. 
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I.C~ 7077 · . 
. JUne Pover ' 

Pover 1s generated at-Doulder Dam at 44~OOO volts and distribUted b,.. the 

. C1 tizens. Utili ty Co., Kingman, ArIz. If 1s stepped down to 4ijo, 220, and 110. 

'. volts throUGh transformer, ' at the tllnc~ 

!rhe pover rate is $0'.016 per kw.-hr. metered on the low side o( .. t~. . 

transformers. The rate is based on the use of 400 ldloW'atts minimUii:f" demand. 

Generally, about 50 .percent ot the power is used for mining, lnclu:Ung about 

10 percent tor hoist~. . 

The only direct current used is on the 900-foot.level station, where a 

~otor-~en~rator set iG ~loyea to charge the batteries for the locomotive. 

Mini:lt} Costs 

.. : .. . Table '2 gives t::'e cost of r.ining at ~he ' Tennessee-Schuylkill 'Colporation 

for Scpten'ber 1938 and for a period of 9 months in the same year as taken from 

~ud1tor's report. Table 3 sumr~izes mining costs for S~tember 1939 • . Table 4 

. sumr.arlze~ costs in 'U."lits. of labor, power, and. supplies. T'llese costs are 

. typical ot tlws( ~btained since mining vas begun 1n1936. 

. nyn3mite c~sts $l2.75 per 100 pounds, cap~ $14.75 per 1,000, and fuse 

$6.55 to $7.75 per 1,000 feet. ~~e average cost of timber is $30 per thousand 

boari feet • . 

MILLING ' 

The Tennegsec~Schuylkill concentrator has a ~o~ capacity of 150 tons 

perday.althoU(".has high as 115 tons have been treated. in one day. The pro

·. ~e:;G is · flelective .flotation; tvo proaucts are JI.la.de, a leQ.G.concentrate contain

: i -1ng most of the gold. ruld silver ~.d !1 zinc conc~ntrate wi tn a $maller. quant1 t1" 

cf the preeioU:l :netals.T"ne orE" is val"..lllble principally for its gold content. 

A third pro~.uct, concentrate froo a jig preceding flotation, . is relat1ve17 ' . 

. hiGh in eo1a.· A. nO:linal tonnage ' of hig.~-gr:!.de ore has been shipped . direct to . 

a ~I:lel ter. A ~c~l tOIUl2.ge of cas tOll orE'; is received • .. ' 

?!.;ure 4 1\1:0V3 the general flo,,' sheet ani fi gW-e 5 the det~ls ot the 

selec ti ve flo t::\.t.ion un1 t of. the mill • 
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Lead 

' TelUMt.cee .hart., 1 l/2-t.oA .Up 

: ' . ,l 
- 5O-t.OA co';'eo~r. blD 

~ 

Vheel and r -.-::het. Q."e 

Bar Q ~ las1~, 1~l/2-1ach_ .p.cl~ 
1 \/2 lDCh-____ EF---~~&·----; ......... ---PPlua 1 1/2 l _~h =; 

~ E E 

10- b7 2O-1nch Ai l l. Ch.laer. 
J.w crusher a.t. .t. . 314 lIactl 

~ 

iia . ' . t - . 
Belt. , conye~or. lS-lach be1\ 11\C11iaecS, 

lSO ao4 40 t •• t. c.n".r "0 cen".r 

• Bucket. eleyft\or, 14-lnc b b1ll 1t. • r lr..::1-ore b In, 100 t.OM -

- '. ~ 
10. 2 HeDdI' belt. or. t •• der 

S.U aUI . 6-b7 4 l/2-toot. Marc7, 
3-lacb-di ... ".r tor-Q.d_"e.1 b.U. -

,6 
DeIlY.r alaer.t Jll1,l~ b7 l8-1Dcb · 

' -, 
,....---c.~~-L---~a~--~Jil1coac.nt.r.\4-,-· ----4·~· ----_1 , , 

Dorr dup1 •• dull eludtl... 6_1t.c:, 

'--...... !--S.o4 ... e~~~----~~. OYertlo~ . 30 perc.~\ .011da, 
eo ~rc.nt. .1nWl eo •• 1, 

. , 
"Une,. PWflp, 2-lach " 

• Ploht.loD , + 
- ~ 

conc.Dt.r ..... T.1UDd 

~ . , 
rut.cr 

. ~ --
ThickeDe" 

~ 
S .. I ... 1' T.l11Dd ,oDd 

,1Qur. 4.- ,lov .hoet. ot Te~~~.gee-SchU¥lklll alii, Chloride, Aria.; c.pacl ' 7 
150 "on. p.1' d.~. 
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Lead concll\loner, 8- b~ 8-too\ 2-inch Vi1tle, pwap , 

. . Ro~b ... lea" l:oacent. .. a". 

IUddl1q 

Clean load coaeen"rat. • . 

~ 
Sump 

• 1-lncb Wil!le, puap 
. . ~ " 

6-too" A .... ic~n rut.e .. 
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I.e ael •• 1 t.OI' 

• Zlnc condlt.1onGl', 8- b, 8-toot. 
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1&----
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6-toot. ADerlcan tl1t.or 
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.-:. 'la.i hll1n~ 
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30- b, 15-too\ 
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~ 2. - Cost of rilninl$ n" th~ Tcnncssee-Sch'..lylkill C.,rporBti0l! 

for Sentember 1938 ann for t~e first 2 months ~f 1939. 

Sept~rabar. 1936 I 9 J:lOnths, 1938. 

Tonnage mned and holsted..... ••• 4,087 !fO.2Sg 
1--~Arn--o-un~t~~~~P~e-r~t~o-n-+I~~AQ--o-un~t~: .~~?~' c~r~to~n---

Salaries and. vages: . 
Supervision ••••••••••••••••••• $ 1.134.00 $ 0~2774 $ 11.545~50 $ 0~2g66 

Stoping and t1I:1ber~.ng..... •••• 6.717.24 1.6435 72.S~En.52 1.S11? 

Tramming ani ~~king •••••••• ~. 2.226,50 .544824.591.65 .61~ 

. Pumping an.! drainage •••• ~..... 856.75 .20968.238.61e2045 

·Eois.ting ••••••••••••••••••••• ~ 1.191.25 .2915 10.964.52 . • 2722 

Service men. : ••••••• ~ ••. · ••••••• I_ 590.00 .1411-.3. 7,1()8.~4~"J:-t-_-:::._.o"":11@J_ 

. Tot al salaries and w36cs ... 12.115.74 3.1J.11 :35 ~ 430.?5 J.J~ 

Drill steel a!ld. supplies ••••• I . 1.029.97 .2520 6.1g3~93 . • 1535 

LUI:lber and ··timber •••••••••••••••• , 2.460.29 .6020 25,683.27 . .• 6375 . 

Equipment ar.d repair parts....... 1,4~.eo .3550 · 9.220.89 .2289 

power. · .. _·~ ...................... ll.235.~6 .3023 13.502.84 .3352 

E:q>los~ves ....................... I 560.,9 .1312 6,769.70 .1600 

COI!!pensation 1nsurance ....... ~... . 971.S1 .237g 10.351.02.2571 

Unemp1o~en,; tax................. 394.47 .0965 u~164.32 .1034 

Old-ace benefit tax ........ ~;.... . 125.88 .0308 1.378.64 .0342 . 

Medical expense~................. 4.00 ~0010 196aoo.OO48 

Y:u-d ani c:uxp .. oo •••••••••••••• :1A 213.23 .0522 2.382.42 ,,0591 

Misce11aneoU$ enl office e:<pensabl- ' 5<J7 .e6 .1241 5,525.26 .1372 
" Tl)tal mininr. ~ •• ' •••••. '''.' i 2-1-.~, 6;.,:,·7..;..0.;;..:.:;;:..,:10-+--·....,..:..5. );;;';;-\0:;"'2";:;'0-+' ~2~20~w~, 7=-=r9"'4~. 7::';r4':-+--=5:-"-,.'I':"'4. lSO~-=i5"=--

!/One-~f of UD2tportioned ~xpense arbitrarilj adde~. 

TABLE 3. - Sunmarv of r.in~ns costs, Sentp.u.ber 1 ~3. 

Ten:lcr,see-Sc::"uyU:ill Corporation ,057 tons holstad) 

Stoping and develoPQent •• 
Transportation. ~ ••••••••• 
Pump 1ng ane. d!"aina&e ..... 

~l • 
• 04 
.21 

General un~erground...... _$6.2S 

.0.3 

Drill steel 
and. s lies 

Surface exoense.......... .19 !I .12 -
Taxes and lnsurancegj •••• ~~.~'~7~ ____ ~~ __ ~~ ____ ~~~ __ ~-,rl~ ____ ~~ __ ~~~~ 

Totnl............... .2 " .;0.1 
One-half of assaying, 

y I:lcludes COt1P,; ~:;,) ation 
. tledlcal c:pense. 

. . 

7110 

engincerin&. and office expense. 
1nS1ll"Ulce. ".!!ler::plcj'tlent tax, old-:-l',f;e benef'i t ta;:. and 

13 



~ 

-' 

.\ .. 

• r 

. " , 
-, ;', 

.~ 

x.c. 7077 

.~ 4. Summary of eo ots in units of labor, p(\wer, and suppllefl 

at TennE:ssee-SchUll!~ill Coll'oraUon for September 1938 . 

i'ons at are mined and hoisted~ ••• : •••••••••••••• 

A.. Labor (t1ml":hours per . ~ll): 
Dre~~~ and tl~beri~ ••••••••••••••••••••••• 
J.:uckiD6 ar.c . tra.:un1ng.- . .................... ' ••••••• 

.liaulage and h~istiD£ •••••••••• , •••• it •••••••• .• . 

S'Upervi sion •••••• ;, ••••••••••• ~ ........ ~ •••••• ' •• 

.. General ••••••••••••••• , ••••••••••••••• 0 ••••• ~. 

'Total la·oor tmderg:ound •••••••••• e ••.•••• 

Avera&e tons per m~·~ sh1;t ••••••••••••• It ••••• 

Labor percent of total cost ••••••••• ~ •••••••• 

.. 13. Power ani supp11eB: . 
EJ;plosive3 (p(jun~8 pE'r ton 4o-percent · gelatin 

ciyno.ml t e) •••••••••• ~ • () ••••••• 0 ............... . 

Tlm~er (board f.;(!t per· ton) .............. G ...... . 

Power (kw.-h::'. per ton) •••.••••.••••••••••••• ~. 

1. Co~ressed air and ~lne circuit ••••• 
2. 301Gtl~c:; •• ~ •••.• · •• o ••••••••••••••••• ·• 

Other sl:p~lles in ~~rcCnt~e of totp~·sl:P-
plies and. po ... er ............................ .. 

Supplies :md pO";ler. percc1:ltagc of tot:u cost. · 

C~. PcrccnteEe ot total oir:1ntS cost~ .............. .. 

Ore 'heated 

4,087 · 

3.35 
.82 
.82 
.29 
.2~ 

5.51 ' 
1.44 

.57.4 

0.807 
20. 
19.6 
11.9 
1.7 

. 36.s 
3-0.~ 

81.8 

. ~~e ore ot the T~nnessee · a~d Schuylkill cines is r~latively 30ft tor 

. crushing and grind.ir.g~ . ~e hj1J>C'gene ore minerals are galena. fine-grained · 

gold-bewng pyri tel and. sph..-ueri t~. !!he gangu.e mlneraln are several varieties 

of q,uartz. crystalline pyi"1te. and e.r~enopyri teo A mall amo·l111t of chalcopr-

rite IB obtained in the concentrates. . 

The sphaleri t~ occurs as t)'pieal 3black .Jni::k " e.nll "rOBin jack. It ~'O . 

varieties of pyr! te arc found; ono occurB as well-crystallized cubes with DO 

COld, and. the other is somewhat massive and.fin~-grained and contains· 0.) to .· 

15 ounce!! of gold per ton in pure specimens. Gold in the pyrite 1s 9xtreme17 

fine 17 d1 vlded. 

Cr~~hing, roll ')r1Mlng 

Ore is holsted rl~~ the Te~e~see cine in ~ 1-1/2~ton r.klp end dumped 

into. a ~ton-c~acl t:r coarne-t):-e ".lin. lJ:'he flow is ·reg-.u.ated by n whee! and 

rachet gate that pP.n:its ore to !,3.f'n ovo.r an . inclined bar g:-iz:ly with 1-1/Z

inch spacing between ba:.:. Z~:? ov.er31~e is broken in a 10- by 2O-1nch. Al1la 

Chalmers Jaw-crushor set to discharge n 3/4-inch product.~e crusher 1n 

7110 . 14 ~ .. 



, , , 

" 

1 
'1) 
" 1 

• 
" 

" 

,l' ,,:D,' 

driven bya"V" belt from a 20':'horsep oW'C l' !:lotor. 

passes the crusher anC. Join: ' the crushed prod."JCt., 

cent ot , the feed. ' 

I.C. 7077 

T:!e gri zzly oversh:e by- ' 
crndersize is about 40 ner-

Cru:.-;hed. ore 1s coniucted to a 1oo-to:1 fillt:-t)re bin by an 1S-inch belt , , 

conveyor (110 feet longar.d inclined nt 180 ) M'J. by a 14.:.1nch bucket eleva tor. ' , ' ' 
. ." 

. . ' 
.'. 

A No.2 Ran1ybe1t feeder reculatec!. to ~;.nd1e l50tons1n 24 hours dis

charges the crus~ed ore to a 6- 'by 4-l/2-foot Mo.rcy ball .:1111. The ball mill 

1s c!larged ,,:1 th 5 tons of 3-inch-diameter forgc1-!'tc~~ balls. ~rulese

steel liner::. in t~ ball ,mill hav~ a life of nbout 60,000 tons of ore ground. 

, A clrculating load of 1-1/2 titles tae original feci ,and a pulp density ot 

about 80 percent solids 1s c:Untaine(l_. T'lle boll ruill is ope;rat,ea. , ~t 21 r.p.J!lc" 

through a her~~ngboneg~~r end lOC-horsepower ~o~or. ' 

Pulp from the ball Dill !lischargcs to a 14'- b:l 13-inch Denver l,ancral 

Jig, ir~e which, about 17 to 20 pcrcent of th~ cold is recovered ina 1cad con

centrate. The b;:Lll mill and Jig are in cl oscct ci;rcui t with a ix>rr cl~lcx 

" ,.: dr36 classifier. The overfl!)\., froe the clnssit'icr is oaintained at about. 30 

percent solids ground to : 80pcrcent~inus 30 cooh. 

Floh.t1on 

The notatll)n secticn cQnsist~ of an ele;ht-cell 1E!ad. rougher unit foll~\:'''ed '. 

bY' a two-cell lead cleaner unit and. an elgt t-co 11 zinc rougher uni tfolloved 

07 a four-cell zinc cl~aner ~~it. Clar.sifier over!1oy is pucped to an S~ · . 

by 8-foot lead condi tior-er by a 2-1nch tii1flcy .lc.n.:l P".l:Ip 0 .. The conai tioned . 

pul:> goes to the first cell of the eig:.-.. t-cell lcl'.d ro'llGhcr lUlit.. A rougher 

concentrate is taken f:!'om all ei&'l~ cell s an":" flo,.n; by grl'.v1t;r totlie f~rst 

cell of the cleaner Unit. A clean leadco~cer.trcte is taken from the two cello. 

ar.~ the mic!.cUing froe the lnr;t cell goc~ back tIl t-~ first rougher cell. 

The rougher 1eaCt~.ilinl(1s pU!!!pcd by a 2";inc;1.Wnfieyto m "S- by. g-foot 

dnc cond1 tioner. It . then flows by gravHy to the fir3t cell of the zinc 

rougher \:111 t. J. roue,her . zi:'lc ~oncp.!ltrate is tw.en froe the eig.'lt cells and .· 

cleaned in the four-cell cle ,'Uier uni t. Tnt" cloa.'lt~r uni t prod.uc~s a clean zinc 

,concentrate and a middlin~ thetis returned totheiirst zinc rougher cell. 

, Cons1der~le difficulty "ras exr.erlenced at first in attempting to use · 

cine vater for flotation. The ~iater was found to ~e hi~~y acid. often having 

. 3. pS of 3.5: in pAii tion, it carried considernble ru::ounts of ferric sulfate. 

ierrou3 sulfate. zinc ·,ulfat.-'. ome! calciu;:1 fjul:'id;c. Att€'c;>ts to neutralize 

the \"s:tcr ... :1 t~ e! th£>r soda Mh cr lizr.e were unoucc~ssful. as t~ lar!;O quanti

ti~s c! carbon dioxidc c;cn-:-rateu interfered '(r1 th t;:e flotation of th'.! mineral s " 

An attcfillt was then !t!l.ci.e to ' float the sulndeD '3electlvely in an acid circul t. 

with e:<cellent resul he The t;olc.!.-bearing pyrite w<!.£ flontedsuccessful11 vith 

the galena. the zinc sulfide being depressed nnt'."rally. Aftervr,xd the zinc 

could be actIvated and ret:1Oved from the l~ad taillng~ 
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The ,chief control over notation consiBt~ in properl,. mixing virtuall)" 
l'eU~r::u tailing water, supplemented by other :leu~ra1 "late!", with the acid. m1ne 
",ater to maintain a pH ran~ng between 5.4 to 5.S. ' No other vater coniition- ' 

, ~ lng is necessar,r. 

:>': ::':,: .' , " Cresylic acidantl. sodii.lm e~l xan~;,hate (Z-4) are ad1.ed ahead of the ball " 
" ,' mil l. e.ruian addit1.on..-uquantity of the latter 1s a.t\dedto the ' f irst lee.c1 , 

rout;!:lcr cell. These effect flotat1o~ of , the galena 8111 gol d-bearing p~rr1tc" 
Copper sulfate. ood.iUl'l-etbyl xanthate. and cresyl1c ncid are ndded to the , lead , 
tailinG in the zinc conditioner to activnte and float tr~ zinc sulfide. 

The folloh"ing table gives avora&e consUI!!Ption of. reagents: 

Cresy-lic' acid ••• _ •• ' •••• ' •• ~ •••• 
Sodium xan~bate (z-4).~.~ ••• o. 
Copper sulfa.te .. ~ •••••••••••••• 

PO\'.llds pc:r ~on of ore 
0.092 
, .175 
1.007 

, Lead concentrato flows b"j t7a.~"ity to a SU::::P. !'ran Which it is pumped by a 
, I-inch Wilfley slJ.Ild p'.mp to a 4-foot 4-1ea.f' Azerica:l filter. Zinc concentrates 
are handled likewise. The tiltere~ conc~tra.tes contain about 10 perQent 
Doisture. 

J..t:'ad concentrates ~ j1 5 cC:1Ce:1tn-tC'~ ar.:- ~~~l~cG. to t~(! · l~cd ~meltc:, of 
t~ A:nerican &lel ting e: iiefir.int; ec.. r-t n rase. ~';M ;zi::..: concentrates are 

, shipped to the zinc smelter ot ~·1 .Ancr1c~ S-'-' l'::'!" ~ . 6: ~"'f!.nl::te Co. at Amarillo, 
. ,Tex" 

Conoentrates arctruckcd 22 ~ile~ to X!n&r~. Ariz. ~~econtract price 
. 1s $1.50 ,pe!" ton, Incluiing 1oadlncar.d. 1!nloadinl;. !Wt'.l!·n In...,-,,plies ar<l trucked 
'for $2 per ton. The frci&~t rate for 1o~ concentrate fro~ li~, Ariz •• 

, to Xl Paso. Tex., for conccntrnte!l vn.1.uoc. at ~ ls $5.50 per ton. Tho frnig..'lt 
rate or.. zinc concer.tr~t~ to A.-;;~l"illo, Tex.. for concentrate valued at $.30 is 
$5.15 per ton. Jib conccntratas are shipped s~arctcly to Zl Paso; the avera&e 
,value per ton is $630 an~ thr fre i cut rate is $10 per ton • .. 

Tailing Disposal and Wat~r Suppll 

~allill6!l froe the zinc roughe r cells ,").;:e p~ed by n 3-1nch Wilne~ anna 
,putIp to the tailint; pond. "'hea a ' nhort~e · of water exi sts they are firat 
thickened in a 30- by l5-fo~t thlcY~n~r. Pulp to the thickener contains 45 

. to 50 percent solido, .!!.nd dicch:-..rgeci t nilinc;s cor.tc:.ln 6') to 65 pel'cent so lie! a. 
Water i s alsorecla icec. 'fron tile tl.l.iling po:ld by ;;p,ttlint;. The clear wat er 18 
pu=lI'ed. back to · nill stor~lf~e b7 ~ 5-1!lCh H~rer bulldozer pur.ip and a 3-ho~3epow: 
~otor • . ' ~ watl!r lino co~:'itjes n. 2-inch-:lic=teter p ipe 400 feet lo~; the 

. l:.e~ i~ 35 feet. Zne set-u;> provides for reclaiming about 60 perct'nt of the 
vater • 

7110 - 16 ~ 
= t' I " . . . " 

r (C) ur;:,MTA 1976: .. . . . .. 
• 'J!i roqSQkF,L.--. ~ ~""-':'~', ~J"l,~ •. ·~.~5i'e 'f\':"~P! . f,.s,% (, O:4!Si';;"P .. Jf4.·¢3'Sf41!!(.JtN?;;;c;tti\Z:;¥(~..,1::r;.#9!;,!¥,.,e.f!"U~tI4'jJ~ s::t,fi ,-$~J;~ .. !*,)?lfiil£ ~:t* ·;.'Mi--+tt,\j?$$S:PF9 .. t;W' ; ; 



' .. ~·1 ', •• 
~" .l.l . \ • ~ 

'. , 

, . 

j 

·1 
' ,~. 
~71 

.> 

~1 
1 
~ 
~ . 

• -t~ 

., .... 

I.C. 1071 

. Fresh mill vater is pumped frotl the , ::.i no at the . rate ·ot about 50gallona " 
. pe:r minute. ~s is suppleItcnted ':>1' 'Water ~Ul::ped· . tro~ t he Dardonellcs mine • 

. A tlnt rate of $100 per mont~ i:l paid for thic water • . A Jack-head pump and ', 
3;..horsepower IOOtor lift t:1C vater an avep~...ge of 180 feet f r om th~ Dnrdanellea 
!!line tl) .the collar, froe w~ence i t no ... ~s by i;ravi ty a d i sta:lce ot about 1 mile 

. throUGh a 3-inch pipe to the Iilill stor~. About ~ gallons of water per ton 
'of ore is used in the :!lill, of which 160 gallons per ton of ore 1s new vater • . . , . 

Sagplin& ~l Mill Control 

Reads, concentrate~lI end tails ~e sampled by ha:ld every halt hour. The 
halt··hour s81IIples arc combined torc:pr.esent three 3-houl' periods dnily. 

To~els estimated from the number of ckips hoiste~ ~d also checked 
against the cars tr~d und.crground~Concentr:\tes are weighed in the "ruclu 
and checked 86ainst the estimated to~~e. ' 

~llC mill is operated three shifts 'a dayE~d 7 <l~vs a week. J~ ave~ 
of 10 men per da~· are required in the~.irect operation of the mll; ~ tuo 
service men per de::! a.r~ c:l2.rGed .to ~illinc() . ' 

, . ' . 
'. The . !ollo,"rine; .tc:.ble gives labol" cla.sslf!cl\~lo.l at tae ::dll: 

j :l'll=-~er Totlll · \-~s 

Clo.s'1ification ir er s:lift . 1>C'r ~.~ " per ~t 

C~31.e~en ••••••••• 11 J ~_OO 
Ball-reill operator~ 1 3 4.~ 
:n.o tD-1;ion operators i 1 : .. . , 3 (_00 
T"-iling attenia."lt. 011' on day 1 .~OO · 

Scn--!.co cen ••• o. •... '.2 on da::i 2 5.00 
. . . i · . 12 

Ta1:le 5 c1v~s the metallurgic!ll .:nta 'of .t:le Tf:r~essce-Sch~'lkill I:!ill for 
Scptcmbcr133S. 

T.m~ 5. - l1C'tnllur6iccl .. !a~:\. 'l'."':mc:;cec-Schnylkill 
:(\r';>("Ira.t ion, C: . l"l'i1~. ,,\I i :.:., Scptcl:lbl~r 1933 

! o~!:~ . . i' ~~~~:~" Lea!, i · . Zi:-.c. . lro:1, 
Prod uc ~ ---'--":"-~i ;.:.p..:;:c;,r--=t:::.":::1_._+-i--,p.:..~.;.:,r=--t,;;.;c:;.;n~+-'--ii.p;.;:c:;.;r;.;:c:..;.~;.:;.;...n ~ --l-.i.J (' r .! C' n.t. f-.--, ~ ~ rc~nt 
AS3u.yS: . ' .. . 
. !ioM •.• · ~ · •••••••• ~ 0.165 
'. JiC conccntrat~. 14.9S 
. Loai CO:1contrnt .qo6 

Zir.c concentr~t .125 . I Tl':}l. 0 0 0 •• 0 0 ~ . • 0 .0 .010 
7110 

2.26 
31.70 
l~.o4 
1.57 
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Product 
bener~: . 

........ ~ . .:.._, ... · _ . l.·~ .. ··_ .. • ,.""'.' - . •. _ ...... ,--

IDLE 5. Mcta1!urt2ic .. ~ e.a.t~. TcIL'"lessee-Sc_ 
Cc~oratio4' C~lcri~e. Ariz •• Scptc~ber 193; 

'l'o t~ tOD!! ore trea.t~ed.. ••• ' •• e ' ••••••••• ' ••• v ••••• 0 " •• __ ••• __ • __ 

D~s operate~.· •••••••••••••••••• ~ ••••••••••• ' ............ ..... 
MUl'C opern ted per i! ~ ~ •••••••••••••••••••••• ~ .; • .- •••••••••.• 
AYe rage' tons per 24 hot".rs •••••••••••••••• ~ ••••••••• .•••• .; •••.. 
To tal tons concp.ntrate ••••• ' ••• .•• ~ ~ ••••••••••• ~ •••••• ~.; ••••• 

Ji& eo~entr~te •••••••••••••• c •••••••••••• ~ ••••••• tons 
.Lea.! c0ncentrateo •••••••• ~ •••••• ~ ••••.••••••••••••• do. 

_____ ...;. . .;;Z;;.;i~n:.;c:;.....cn~:.cEnt:-t'te .................... e' . to............ do. 

Product i Go1i I Silver Lead. 
Recoverz· :,Jercent: 

In jl~ concentrate ••••••••••• ~ ••••••• 16.6 2.9 2.2 
In lead concentr~te ••••••••••••••••• ~ 74.4 85.6 94.3 
In 7.l. :lC concC'ntratp. ••••••••• ' .•••••••• I 4.9_ 5.9 1.2 

To tal. ••••••••••••••••••••••••••• I 95 .. 9 94.4 97.7 
Lost in ta.ils .••••••••••••••.••••• porcent 1;.1 5.6 2.3 

. Product 
t10 of c~:lcentrutior-: 

Zinc 

O~2 

15!~ 
72. 
88.5 
11.5 

Jl, concentrate •••••••••••••• ~~ ••••• ~...................... 4es 
Lead co~~eritr~tc ••••••••••••••••••• ~.......................7,2 
ZinC conccntra.te~ _ ................................. ......... ~. 13,,9 

To tal. •••••• ' •••••••••••••• ' ••• ' . ................... 0 • • • • • •• .4.1 
:Ball consu·!Iption •••• · •• ~ ••••••• . ~ •• ~ ••.•••• pOUIl'!S per ton ot ore 2.5 
L1.1er ••••• ~ •••••••••••••••••• · ••• ·.: •••••••••• · •••• do •••••• 0...... .o~6 
Bet ''Inter consun:p ·tlon. ~ : •••••••• ~ ..... 0 •••• ..;.;..;. • ..;.~.~~_t __ o_n __ s--'....,;e_r __ . _t_o __ n;...o,;;..;t;......;o_re __ --" _____ } . • 6~ 

!·:111 Po .... er 

Po'.«>r is reccl vetl. fro::! thp. SeIL~ 
a~e rete and. con~itions also ~~ply. 
1~ req~rea for ~111ing. 

. 7110 

sour=e forIi1111~ as to': ::=!'!!l-g. T'~e 
Genere.lli abo".1t. 50 ?c.!'C~t c-r 'the poveT 
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~e folJ.o\dng table gives " the connected power 1o::::l. at the ':::1111: 

" norsepo~er 
Crusher ....................... ~ •• ~ • ~ •• 1 20 " 
COn"'l~yoT. ~ •••• ~ •• ' ••••••• ' ••••••••• ' •• , 5 
Elevator ••••••••••••••••• " ••••••••• 1 7-1!2 
Classifier and. feeder •••••• "........ " 5 
Ball !:lill~ •••••• ' •••••• ~ ' ••••• ~ ••• '... 100 
Flo tat!on and" blower •••••• ~ •••••••• " "37-1/2 
Pumps •••••••••••••••.•••••••• ~.~... 27-1/2 
Conditioncr3 ••••• ~~ •••••• a ~........15 
Pi1te:os an::'" ·ul:nrer .................. 1 10-1/2 
Taili:1g t:-.i~ke:ler •••••• "............ "7-1/2 
\:iater r('c!ai!'1il1s ••••••••••••• It •••••• , 3 " 
i·rater "supply (Dc.rcenelles) ••••••••• I-~=~-=-T'.:----

1'=: .. tal •....•••.••......•.•• ~ .•• ; 2 

"TaJle 6 3ives the cos~ of::ill~.n6 at t:'1t> Tennes~ee-Sch~lkill Corporation 
for SE'ptpmber 1938 ar.,,;! fO!' a rer:.oc. of ? ::lont!1.s in the zane YC3r. as taken fro~ 
trle at:.d.itor l s :-~ort. ~ab~e j " s',,~!:1ai-i~f'sI:lilling costs f()r Sc·ptember 1935. 
The 9-!.l('\uth ~OGts ar~ t~?ic:::l 0: t~l\)Se o'.itdn~i ~ir..ce =1l1in.:; 'b~gan 1:1 " " 
S('ptemb.:l' 1936. ~~ S":'!;t ,,"?:'lbcr Clj~t is !'_i{;b~!' t~-:.n avcl·agc. !ue to " th~ in
clusion of th.:: cost of , :-(" E~L"le; the ball r.!ill • 

a..-1..dcd. 

,--.~. - ~ 

I (c) UFD~TA 197f ' 
tiS,)ljR'" _ [ ~·I~"'-I' ,.. .. ~~A" i .... . 94'1'h.+:;L .... .. tC .. 511A74<I 9I1.t, $4i1'!'!,....'-C9t'Sfii\Ii'Wlijlli.;"f',( 45.Pfi4"i;sv,;!9i~H44..w .. """'C(. "#Vi~ h,!<4 ~ H · g:. Ll.Mf.i!fi ... ¥'¥4jfE!@4} ," G,&<~;"'l 
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mLl 7. - Summarz of milling costs, September 1933, Tennessee-Schuylkill Cor,pl)ratton 
(4,273 tons milled' . 

Operating Super- R('unirs :Balls and Misce1-
labor vicion Power Lo.bor Supplies supplies RengcntE la."\eous 

CruBhlneen~elevating. , 0.084 .. , 0.070 - .. - - -
Crindine and cland-

t¥lng ••••••••••••• ~ •• .095 • , ~llS ' .. .. • 0.19l - ~.o.OlO notat_lor. •••••••••• -•••• ,105 - , .165 .. - .. $ 0,112 
G~nera'!. ollllnG •••••••• ' .016 ' $0.11; $0.078 - $ 0.565 ' - .O2~ . - .. • 
~anylr.~. engineerln£. 

11 Ill! 
. 

nni office e~cnRa ••• 
":J .039 

.. - .. .. .. , .. '. ' 
~tlXCB ~d insurar.ce •••• - -, - .. - .. .. 

~tnl · ••• " •••••••••• • "39 , o?J3 . : .~5' ,016 ,595_ .191 .ll2 .034 
, If.Xnr.tr.ateroyt'.ltiOO, ' -'", 
gz Rental ot vnter right. Dardon~lloB minot 
3.' One-~~! , of enein~erine~ assay1nr.. ~~d oft10e expenBe. 
'J1 I,nal-udell cOi:lpens~t1on insill'~'lcG. \:""'lcl:!plo~'t1ont tax. oldf~e bcnetl t , tax~ and. medicAl e!q)ence. 

" 

. 7110 ~20-

-
~otBl 
, 0,154 

' ,404 , 
·392 

, -
" .. 798 ' ,t 

'It. 
~f': 

.118 

.039 ~~r ., 

1 .. 9°.5. 

'. 

f:~ ~ . 

~ .... 
~::' ., 

r;'; , ' 
" 

, -, 
" :\ ~ 
~. \.~ 

::." 

t{: 

;. 

t':':' 
t·";.:~· 

r< 
;. ... 

~"~ :' 

~: 
:' 
~,:.~: 

L~;: 
~" 

~: 
~~:-", 
~ 
~:: 
JO 

L:,' 

E.~ 
• I~~ 

~r' 
F 
h. 

~: 
;' 

" r ~ 

;:.:. 
~7' 
I,' 

t; 
:--1 
I I 

f;: 
..:~ 

. ~ 

~.~ 
. ~;' 
1 ~" 
tt: 
It. 
t 
t 
t' 
\ 

i; 
~ . 



.' .: .. - . ~ 

~ - -::. ~ . : .~ .- .. ~ 

,,~ . 

. ~ 
.- ;. 

PAGE TWO 
k,-,· \ " \ \ \ 

\ 
--~ 

THE MOJl:\VI~ CO 

~~[SSEr Or'[PESI ~~ RNE large amount of saVC' !! , so that tl . R' t 'l&o • ~ 

r 

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



,
· ... --- -, 

 

'lj' 

7~  



!!r. 'I'homal:! .;n.rdon, ~ 'ra!]1dc311t, 

St.attuck 1011n ~lninD COl"})Ol"ntlcn. 

of 0 .!.\ •• 1' . !i1fglno ~ 'Gi.iCH(O Cluh, 

1! 1 c h 1 can ~ 1 va. & '/ un !>ur an, 

Chioagc, I1l1nv1a. 

?n: TO:ll1ossee-;3chuylJ~111 Mine 

~eur Mr. J urdcn: 

I returned lute laut ni«nt srtor sl '6ndin .. · tINe days 

at the '[.~lUleseee-~ohuyly.lll ;a~H) :-~t C'c.lcr1de. ~ri:":C''(H. 

':'ho I:.lirH! 10:::3 :!lilOB i'rn:; tr:o s/'in("lin: ")oint '1t 

LlnLn~n, UTld truckinc of CCU(!o:1tr .:.l tou i~1 t. ."1 '-"l',oed T'Ct~\l. 

S'lllipma~1t und ir:l)lTo\"lI:::ont, ! <Jt'1I s 1~Jt "f [J nur:l l1f;!r cf 

ruiners' hOUdOO, (~ueHt DOU30. o :~cel101~t oi'fii~e ~; Ul:lli ~ l ' " V ~ a 

usual nUl1'.bor of mine otructul'OU, utool LC'ldfr~'. rr.o. t:.roa t .ccd 

eleotrio cOr.Ji)rOS80ra, C'ttUIU.'1<l dC.'.:l lc dru:1: 100 i~ . ' ::.i n c ".clut, 

and Q 150 ton selective flotation ".l !, ! ~ t w}. ic.: ; i '; I · G;1ef.'.~]1:; 

in t; 0 00 0 end i 1.1 en • 
. 

'i'he '!.'ellnossao SLaft. 11!t1r '. : a fH u.tr . end 0:' ~Jh e ere 

zona, 1s vertical, 1400 foet dee:). U!1C1 Ll 8un;; in tto foct

wall. The :3c}iuylkl11 :;!1nft t 1150 feet nortr: ol' tl Q L'on'HL'HHH) 

St.nft, 1s 000 .feot dos!) at nn 00 deCl'eo inc} 11.e !.~l tLo ora 

zone. ~t praaent it 1e used cnly for VOlitl1~ticn ::.mo o~ :.(Jrr

anu:; mino exit. 

The vein 1s a fissura in vranlto ~nd ~noioR, ettan 

associated with a ~,uartz porphyry diko. ~'llC vein ranlmo 18 

moetly quarts. Gulalla .!:'llld aphalerlto urC! tl'~ O eoonomic 

tnll1srala, tOf8ti!er with minor (,uuntltlss .of I.' old, silver !1!1~ 

copper. 'iho vain aluo centains nhout 10':., of pyrite. 

'!'he AtoY\ed orea. 19 ab<.ut 2000 .:·'oot lC'l'l( rlno 6xtond~ 

dcwn to tr. e 1280 foot len31 wi til 9C:1',,1 otcr.lp / G.OCV(3 U ',c 1 'SOC 

foet 1El':01 at 1.rlG ncrt! : anc5. of t l'e millO. ;.i: c:tt C:10 r .'.11!' of 

the vein areu ; IIUj beo:l tltor(:.hl , the 1ntervenill ~: <irOti9, htJ0'l'..:.se 

of small wiutbs und lew Crudo ar~ !~ot r~jlntlb1e. 7ct!i1 oxtrClct. 

~ . 



) 

l.:r. ~homa9 i.ltirdon: 2 -r ev or.ihor 11. 1)4~ 

Ion to date 1s 541.7GO tona, covel~ int! n period frcm 19C1 to .~ . If!!'-1. 
the pre sent. .' 

':he values in tho south or 'i.'onnrissco ond of. tr.e 17ein 
are ohiefly lead und zinc, with but little f old and olIver. 
The Sch~lk111 ore has moro fold, silver u.no lead t .hun tr;e scutt'. 
end. 

Ore rfl,3SI'\"OS as of J!.lnuary 1, 11)4'~ uJ-:oVl ed ,116(J1) .tens . 
of. probable ore with 11 net ~~molter-m111 v~lue cf~L.:m per 
tC!1. and aasay of Cold .06, Silver 2.2t, Le a d 4.0e and zinc 
7.7~ •. ~ blee}: cf oro north of the winze, esti~utQc'1 P.t 1600 
tone, 1s typical of tho better ores on tr:c ncrtr end. u:3soya 
.a.u •• ~G, b.p. 4.0, ;'b. 9.1, Zn. 7.5, wit }, !l nat :'1:.elter-r.il11 
value of ~~ 16.27 !:>er too. Oro in tr. tH aroa must be hohlted 
throuc h t~.e winze to the 1200 foot lavol ami tr!lr.:raod l!lOO fe6t 
to t.Lo l: clstille: shnft • 

. : .-,. ':he r' • .line r.:lti.kea ab cut 40 gullcl1t, of v;t.tcr El m!.nute. 
'i'ho wstar contains EIl10U. r. sulfatos and l,icld I:1C ti'JUt 1t is 
ruther bad OIl Pl1l1lps. ,11pa linod and mine rlll1~. 

' ... 'r!C] vein is :I:odoratelJ hard, tr.ouf, b Gomowhat 
shattered. '1:he hanf,inc wall next tc ti'o vein is • ... ar;:: Beft fc,r 
Ii depth of ~everl:\l inu[,es to 96\T6ral feot. ln L~ OTloral, tr.c 
EroW1d is he!:l.vy, cuused b~' wall awell and '-.r-:6 !:1ott2.tnr down 
of large blockS of vein on·tIle tlr.;ber. Stopos Qust he 
tl~bE1rod wi th ~lquaro eets and filled. ~'rosont costs (.1' ;.)iniTl[, 
one squarasot ccntalnlIlb abcut L'3 tOll~ is .;35 por cot. '(Jith 
about ·;,. 15 moro for fillint;. !,~ost of tLe rorr"uintn(' bloot~8 of 
ground will be expensive to reoover, and to ;n-cperly· devalp!J 
the n orth ond of the mino at doptl1 vzill on tu1 1 u. profru: 80 
expensive tlJat it is doubtful if thiB cost co~:ld bo returned 
from proceeds cf. t La oro developod. 

i.at?10r than submit mora than a [oncr:.ll briaf ro:,·ort. 
I have prepared the enclcasd figure:) frC'ID the nvailahlo 
monthly reports on file at tho mine offico. l~ h e ,r('o.':lotion 
18 baaed on mill reports and r:ay he elli,htly dif ferent than 
a ctual erne 1 to r returnq • . '.,-'ho cost :-~ d C' not inc1 udo do rre c!"j t i C!l 

depletion or (onorul udm1niutratlve • .;. study of tj'l C r.;ont1.l.~' 
coats and net smelter returns indioatos fer l')/k3 .~lO.()7 per 
ton and ';6.75rer tp!l reepectivol::re ~'or oii:ht n.onthn cf 1;.J44 
the coats aro .;;16.47 per ten, nat slielter rotur Y1S o J~ ,.,C.l:1, 
an operatul£ revonu e inoludinc rIA" promiurt8, 0:'· .. 9.7:5 )'- IJ""!' t r·n, 
and a 10s8 avon wi t .. , "C" proDllum3. 
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Ut'. ~hcmaa bard on: 3 !!o.ver.1ber 11, LH4 

dh11e oosta of operation cculd be reducod a little. 

and parlDpa somo improvement made in m1ll performnnco. tr.ose 

amld not by any means oover tho dIfference tetwoel1 costs c::nu 

inoome w1th an ",A" premium. It 1s doubtful tha t future !'rlcee 

uil1 'bo as muoh 8S, pros8n.t oulling plue "A" premiums. 

'Ah lIe the mino 1s not bot tomed, 1 t ap po Il r9 thnt 

stope areae on the lower levels are boccrnlnc (l2!811er VJ1th 

dopth and the t rem 1ning ora w 111 be unn 11 as (;ompared wi ttl 

past produotion. 11lnln6 at eretlter de j)the will c.onn -!l hi[b 

development 00. st ant problems in' haulaco and v ant ila t ien wi~1cr. 

ould offset any possible reduotion in prol:Jont oporutlTlf ~C&lt. 

In oonolus1on. I reccmmend thfl t wed c not h1nf~ wl t n 
the props rty. 

JUll1:B 

0.0. ~. D. M. Corp •• 
Dew York. 

Youra veri truly, 
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For Immediate Release. 

mETED STATES 
DEPART:IEt-l'T OF THE IHTERI OR 

Bureau of Mines 
Washington 

July 22 I 1939 

\!!IlHNG AND 1.ULLING ME'l'HODS AND COS'l' S A'l' T31ifNES SEE-SCWJYLKILL 
COhPORATION MINE, CHLORI DE , ARIZONA 

Il.ining and milliIlG methods ani costs at t he Tennessee-Schuylkill mine, 
Chloride, ~{ohave County, Ariz:, arc discussed in a report recently pub.., 
li shed by the Bureau of Hines, Departrnolit of the Interior. In 1937 nnd 
1938 tho mine was tho second largest load and zinc produc~r in tho States. 
From 1901 to 1 938 the total valuo -of cold, silver, cOPI'or, lead, Dnd zinc 
produced was over $7,000,000. 

About 115 men v/ero c];1ployed dail~' durin(; 1938 in mining and milling 
150 tons of lead-zinc ore. betwGon $:350,000 n.nd $,100,000 arc oxpended ,annu
allJ', I!lOstly for W<lf,CS and supplies i/ithin tho Sta t e . The oro W3,S mined by 
the square-set method, r.1odified to fit the var,.rin.z "/idth of the vein. This 
method i s necess_[,!.r~r because of the ho:wy Ground. The ore 173.S treated in a 
selective flotati on mill. As water in tho district is scarce, the operators 
found it nec e ssary to use the acid \7ater fror.] the mine for milling. After 
c o ns~dera'Jle experiflle:ltinr; at theboti inn1nc , they WOJ"O able to separate the 
lead a nci. zinc minerc~lG successfully b:.r selective fl otat i on in an acid cir
c uit. 

Concentrates wern trucked to Kincman, Ari7.., from which point they 
Her e Ghipped b;r r a il to ~;r;]el tern. JiG and l c:).d concentrates, carry ing most 
of the cold and silver, nero treated at t he knoriccn Smelting & Rcfi~ing 
Co. I s lc;).(l smelter a t El Paso, Tex. Zinc c o n c ont)~[lter; were tr ea ted at a 
zinc smelter oV/!1ccl by tho same co;:rrar~y and :-i tUtL tcd .'1.t .-\J:13~' i ll o , Tex . 

Copies of this r epo rt dcsiCnn.tcd rts I nfo l'mnti0n Cil'cular 7077, "Minine 
and ~.fining !.lethods a nd Costs at the 'Icnnos nce-ScilU;,/lkill Corporation Mine, 
Chloride, AriZ.," by Jacob Schader and Paul T. Allsm.:m, may be obtained fr om 
t he Bureau of MineG, Ylashinc;ton, D. C. 

P.N. 69G36 
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Summarbiag the yeai' 1943, our probler.n:a in operation were caused by poor, inadefJuate lallor 
and wom·out machinery. It was apparent thM labor would become more of a problem as the year 
prograeed but this wu • pro~lem that would have to be met u it preeeDted itself. There were numer·. 
oua governmentd:irec:tives and regulatiOliiI coDtrollinJ!; labor, and it wu obvioU! that these regulations 
were becoming RlOre etringeut as attempt. were made by the War Manpower Commission to control 
. migration and labor pirating. 

At' we beginning of the year we were (ull y aware of the condition' o( the JIiIlchinery, both of the 
. tniJw ii~d the milL It was' imperative that mOlt of the madtinery be replaced if we were to continue 

to' operate, and it wu neussary to make these replacements while continuing fun scale operation 
, with a minimum of loU production. . 

\ 

We were confronted with the task of determining which of the machinery was in the moet criti· 
cal condition.:' If plan WBI formulated for mac.'hinery replacements in 1943, and in January we started 
wtallation of a new 1200 cubic foot Sullivan Anglo C.ompound air ccmpreuor. 

The old compret!SOJ' was in 8uch condition that it would Dol run twenty. four hours without lOme 

repair. We managed to keep the old compressor in operatioD until the inatalliltion of the new ODe 
was completed. 

During the installation of the new compreseor, our UJldergroUJId pumping equipment rapidly 
approached II etate of complete breakdown, but it waa oeceuary to keep the mechanical crew on the 
installation of the compreseor as withontcompi'essed m it wO\lld be impoMible to op6l'ate. 

In March, 1943, the compr~tIIIOr wtalllltiOD was complete and we began repairing the pumps. 
In the interim several milling problems developed which we had not anticipated III that time. 
One or theee probleDl5 was repair of the flotation ceUs of which the wooden bottoDUI had rotted 
to an extent that four of them fell out. We also diacovend that it would be necestl4l'y for us to 
inetall a thickener tank for the zinc concentrates, .1 with a larger production the filtefl would not 
filter the increased amount of zinc concentrates with the prevailing high moisture content. H~nce. 
a Don Thickener was inatalled. and pllt into operation~ 

A heavy duty Triplex pump had heen purchased for installatioD on the 1400 level, but before 
this pump could be put into me the old pumps on the 1400 level developed a condition which was 
heyoDd our means of repair. Before -nether pump. could be installed, the 1400 level was flooded. 
To remove the water from the 1400 level and fin1Ah usembling the Triplex pump developed into 
a problem of IMjor proportions due to the high acid content of the water Ilod the inability to obtain 
equipment from the manufacturer. We finally borrowed equipment that was adaptable s.nd the 1400 
level wu un· watered. By the middle of May, 1943. the an·lfatenng was completed. 

Due to the un-watering operations the ahaft was tied up intermittently which hampered prod . .:. 
lion and developme.nL 
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By thil tinte, our contract with the United Mine Worken or America had been .iped and was 
in full died Up to this period labor had been a problem in that it Will exceptionaUy poor quality 
and goverDllJall control Wal in a .uge of experimentation. 

NumeroUi lIIJall properties and minm in the vicinity were starting operatiODl on gOVCrnJDeDt 

loane. 1"het.e .maller properties were offering higher wages than we were allowed to pay .t this 
time. As our negotiations with the War Labor Board ror approval of a raille in wagel! were f>lill 

pending, our employees were becoming very ]'et\ltleea and began to quiL The United Stalea Employ
ment Service wu no help tQ us for replacements and berore we obtained our wage raise in July our 
crew wu nct only poor <eJallty but inadequate in number. At one time during this period we had 
.ix miners working compared to a Dormal total of thirty. 

Mtu the wage raise was approved iD ]uly, we had no difficulty in building up our crew to 
Dormal by the lut or AugulL However, the quality of miner remained poor. 

;: . During this Period the condition of the mill was becoming increasingly critical. We were, of 
course. obtaining continuanco of mill operation by repairs that could be accomplished on the property • 
Thl!! ebell of the ball miD had been cracked around its circumference for a period of approximately 
two years &lId it was held together with day bolts and in ... dequate welding. This crack wal continu
ally becoming wider and negotigtiom were ll1iarteci for the pUlChase of a new ball mill and cla3aifier. 

During the month or October we had worked up to • point in the mine where we could again 
seriously consider the installation of a more modem and practical mining system, such 8S the sand. 
fill. This is simply the proCCBa of using the mill tailings for stope fill. The eurface plant and 
underground inetallatioDI (or the !landfill were completed in November and lest filling was started 
on the surface. 

By this time the new ball mill had been purchaaed and it was apparent that inetallation of the 
new mill &hould be made aI quickly a. pOSIIible due to the fact ihat the old mill was reaching a 
point where repair would not keep it opel'ating • 

The crew th rrt was being U!ed on the eandfill was then shifted to the new mill installation. To 
maintain operation of the old mill during this period requii:ed ince5sant repain. Due to this, there 
followed much lost time in mill operation. 

In December, 1943, the new mill was eet on its foundations and at the end of the year there 
remained but a few minor details to be completed before the new hall mill waa to be put into 
operation. 

TIle labor situation haa been static, that is there has heen enough labor to operate hut Ulostly 
of Yery poor quality, and it it my opinion that this situation will remain for the duration. 

FRANK C. CASSIDY, 

GeNmu ManDger. 
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The year 1943 has presented many obetacles. Moat of our troublea have been man· made which, 
of course. applies to the whol" world. The major troubles with which our Corporation was confronted 
were labor, worn out machinery and houaing, ehortL1g~ , " 

. ' ~ } 

During the latter pa~ of 1942. an effort was made by the United Mine Workers or America 
to organize the employees of the 'i'enneMee Schuylkill Corporation into a union. In January, 1943, 
the National Labor Relations Board termoo an order directing the Company to hold an election 
IUJ10Dg the employees for the purpote of determining whether or not it was their wish to organize 
themselves into. union and appoint, the , United Mine Worken or America as their colledive bar. 
gaining agent. This election wa.'I held on JanutlIY ao,.h.. Con,ider.hIe publicity adver~c to the interest 
01 the Company wu circulated in advance of the election by the union organizers. TIle election reo 
tultec;l in • victory for ~ union by a wide margin. Baeed on the advance publicity, the Company 
undertook to : pr~tw the result but the protest wu rejected by the N.L.R.B. 

After the election fetlUlt was reported to the National Labor Relations Board, an order was 
issued directing the Company to enter into negotiations with representatives of the United Mine 
Workers of America with the object of IWIking a contract between the Company and the Union cover· 
ing wage rlltet! and containing various other terms and conditions. The Union submitted their 
regular form of contract calling for cloned IIbop, union dues and aaSC,;6ments to be withheld from 
empl~eea' paychecks by the Company and paid o\'er direct to United Mine Workers Headquarters 
in VashingtoD, D. c., which is known as the check.off .ystem, substantial wage rallie, etc. After 
much negotiation and , consultation. .. with representativu of the Conciliation Service of the United 
States Department of Labor, an agreement us to the term& of the wage contract was reached and on 

" March 29th the contract WM signed. A. signed, the contrad called for union maintenance instead 
of clo6ed mop. u..e check-oft' .ystem, a wage mise of '1.61 per shift, eaid wage increase to be retro· 
active to October 1, 1942. 

Previous to tho lime the ternm of the union contract were agreed to between the Company and ' 
the Union, all wages and salaries were frozen by Presidential Order. In order that the Union Con. 
tract and wage raise might become effective, it was nec,wary to submit the contract to tbe National 
Wllr Labor Board. The Company wu hjghly. in favor of an increaeed wage rllte at the Tennessee 
Mine beeaU!e other weltern , mines were paying higher wages making it jmpossible to recruit any· 
thing liko a full crew to .ay nothing of the grade of the labor available to the Tennessee Mine. Every 
effort was made by tho Company to obtdn a deci!ion from the National War Labur Board as early 

, a6 possible. Aaturance was given to the Company employeea that the Company officials were exert
ing every means known to them to rueh this decision. Apparently il goodly proportion of the em· 
ployees did not believe this was being done and on June '18th, half or more of them went out on 
Itrike. Upon being advised through their union affiliation. that no al.1ion would be taken by the 
National War Labor Board a. long as a &trike exiated, the strike ended, it being of only two days 
duration. Under date of July 6th, the order or the National War Labor Board was issued approving 
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, the wage contr"ct in eubllanliall, the form it had been submitted. The new and higher wage rates 
went into efIect July 16th. the retult being the quantity of labor immediately picked up although 
thero Itill remained much that could be asked for in the way of quality. It was found that retro
CUIti"" wage paymenhl called for under tho National War Labor Board decision arilounted to approxi. 
mately 135,000. ' 

." I ~ ,;:-.':. 

)' ,, ' In making the application to the National War Labor Do.mI. the Company had al50 submiUed 

, 
,

':,.,',',:,!,' 1"""':",.\' a request that, permisaion be granted to incresao the pay of employees receiving monthly .alaries alt 
_ ; . well .. those receiving an hourly wage. The Nl1tional War Labor Board refused to accept juri&-

' diction over salaried employee. and upon investigation it wu learned that a new application would 
, ha"" to he made by the Company to the Salary Stabilization Unit of the Office of the Commissioner 
of Internal Revenue for permiuion to increase any salaries it wu thought necessary. This brought . , 
about a condition wbere for a period of IOtnC months the wage earners were receiving more than ,their 

.j 
'f:' I 

i 
, I ~ 
,. r ' 

bouea. After pusing through another maze of red tape, a decision 1'18. finally received from the 
'Salary Stabilization Unit granting permission to increase salaries under date of September 28th 
and containiJls a clame makin, all IUch increasen retroactive to April!, 1943. ' 

.: ' •. " Daring all of theSe negotiatioJ!3, naturally there were leYersl changes in the stall wbich did not 
\ . "'~~ , I '~eiIwI the difficulties encountered in the effort being made to perfect the organization. One of the 

'1 "\t " principal difficutiCi the Company hiS encountered is .beenleeiam among the hourly wage employees. 
'. In November, '8 Labor.Management Committee was atab1iehed and Dleaaures taken to combat ex~ve 

.'i abaenteei!m along with other things. 
" •• . ,"1 
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In the accompanying reportn frolll the Operationa and Engineering department!, mention is 
made of Bome of the principal difficulties that were overcome with regard to worn out machinery and 
the general run·down, condition of the planL Much could be added to what is said in these reports 
.. thty only deal with th,u major new installations. 

The housing problem was another big difficulty that had to be overcome in the pa!t year. Several 
, residencE! hoUJeS were purchased by the Company and others leased and much time and money lpent 

in rel>.abilitating them so a. to makq) them 6t lor accupaECY. The mill building was enlarged and 
La shable W81'ehOu.se wu completed during the year. 

01;.. t: : ~ .. 

, TI!crc is submitted with th~ report a Balance Sheet and Income and Expense Statement covering 
the operations of tho Corporation for 1943 which were prepared from the audited recorda of the 
Corporation. 

In January, 1943. ; the United Stales Corporation Company, 15 EXI:hange Place, Jersey City, 
New Jereey, was appointed transfer agent Cor tho Company'. stock and given in5lructions covering 
the exch'ange of abares in the merged corporation .. called for in the merger with another corporation 

, voted on late hi 1942. At the end of 1943, there remained in reserve for exchange, 285,457,5 shares 
of the 2,000,000 tlharCi lilted on the Balance Sheet u outstanding. 

Referring to the Inoome and Expense Statement, it: will be noted that the grOM sa lee incfelUied 
substantially (nearly S200,OOO.) over 1942. This Walt due to increased premiums received by tbe 
Company for its production. Baaed Oil the fact that wages and materials had increased in price 
sub8tantially, the Company made application at various times in 1943 for increased premiums. Early 
in the year, the Government changed its premium formula from the one that had been effective in 
1942 to what is known III an A, B and C clast of premiUlDS. In February, your Corporation applied 
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Cor inereued premiuma and wu granted a lero A and B and 225 ton C premiums retroactive to 
February l~ Again in July, a further p remium applicatioll Wit made to the Quota 'Committee in 
Wuhm8ton, the relul! beins that tho Company wit granled a aero At B and C retroactive to February 
lit and effective until July lit afw- "hich _ the raiiDg of ICIl'O ~ Band 50 tOD C became effective 
and remained in effect for the I'eIt of 1943. 

. -, \,'" " . 
: : , , : Further reference to the Balance Sheet will mow that the ore neervea carried at the end of 1942 

, • ~ 'DO longer carried as an uaet. It was decided that followin! accepted accouDting practice ore 
JUer\'eI, ... WOWD by the Company', engineers in their periodical orc reserve reports, would not be 

:,' . writteD into the boob .. an UISet and then gradually written off each month a. mined. At the end 
of 1943, the Company', Engin~ring Department compiled a report showing the ore reserves II of 
that date to amount to 31,609 tons with Ii gtOfW value of $517,812.52 figured at B premium prices. Thi. 
ore ,~e compares favorably with the one of a year previous. The Teone!sce Mine il a property 

. .' 
thnt at no time ahOWI large ore reserves. The ground is of IUch a nature that to open up luge ore 
!'EMI1,ea in advance and hold the ground opw would be a great upenae. Present indications are 
that the IUpply of ore will continue in the futur(\ u it hat in tho put. < 

., ~ Oil: the preliminary lIDDul figure.- giyen in the Mineral Market Report of the United 
States Department of Interior, Bureau of Mines No. MSSll28, the 1'eDJlel8eO Mine produced the fol
lo.iDs percentage of l'tICMerablo metal, of the entire production of the State of Arizona in l~: 

, 'I' , Gold, 0.&%; .Iit,er, 1.13% i lead, 9.M% i zinc, 7.66%. 

In January, 194.3, the Tenneaeee Schuylkill Corporation requested the United States Bureau of 
Mine. to make an eumination o~ the Olloride district and if it wu deemed adviaahle, to appropriate 
the DCceMruy funds with which to do enough exploration work in the district to make certain deter
minations. This work baa been completed but al yet, the Bureau of Mines has not made public their 
findings. In connection with this requfflt, the United StalelJ Geological Suney had a crew of men 
in the watrick making new ·map. during ilia year. 

-. ' 

In the early part of tho year, there "II considerable . evidence of sabotage around the plant at 
the Tenneqee Mine. The Federal Bureau of Invr.atigation was called in and a thorough investigation 
made. No charges were brought, however, the apparent eabotage diacontinued. 111e Company em· 
ployed regularly conatituted officers of tbe law to patrol the property at frequent intervals and insti, 
tuted a .ystem of identification badgea to be worn by employees and all other peRODS permitted OD 

the property. The United Statea Bureau of Minea made separate reporb on the mine and the mill 
covering fire and sabotage hazards, aaf~ty precautiona, blackout mealures, etc. 

, During the first balf of the yeu considerable trouble was had through a Ihortage of nvailable 
food in the dittrict. A petition Wit circult1ted among the emplDYees of the Company requesting the 
Oftic::c, of Pri~ Adminiatration to grant ~dditioDal food luppliea, esptcially meat, to the Chloride dia
lrieL After about the middle of th~ y~lU', meuure.a were taken to relieve the aitualion omd IUfiicient 
food euppUee were available for dlo remainder ot the year., 

, ., ' In September, the Company eatabliahed a monthly publication for the benefit of atockhoidera and 
employees known .... 'The Chloride Miner". This publication has been well received aud the Com. 
pany plana to c:ontinue ita publication. 

" ~ .. 

N. A. WI~ 

Pre.sidenJ. 

~ .' " 

.', 

1 



. -.mft5twa.p. tiE' « 1 

. ,,~ \ " 

I , 

• j! 

PRODUCTION AND' DEVELOPMENT REPORT, 1943 
?tIa. N. A. WIMER, PreJiaem 
70 Pine Street, 
New York City 5, N. Y. i . 

. ... ~ .' . , 
' . \ f 

The production of the TeDD~ Mine for ~c year 1943 .u 38,286 dry tone with 1ft AYenl80 grade of: ". . Gold SUMr Leu ' -', Zinc ,.;.' .'" . 
• 036 oa. 2.0i0i. .' 3.70% 5.91 % ;';"" 

Baaed on the average prices for the four metals for the year, thi. ore would rlilve an average valu~ before mining and milling of 114.81 per ton. The production was divided as follows: 
0:. Or. ,,% . Production From Toru Gold Sill.'tT lAad lilac ValutlToft Mining . , .... __ ,. ... . 36259 F37 2.06 3.ii) 6.02 S15.14 Development .. _ . . . . . 2021 .021 1.19 . 2.27 4J)7 '9.59 

The ore from the Tennessee Mine WAS milled in the selective Sotation pl~t on the property at the average rate of 106 tons per day to produce 3014.9790 dry ton of lead concentrate of the following grade: 
SilvtT 

21:35Oi. 

and 3100.3885 dry tonaof zinc concentrate of the following grade: 
" . . .,. Gold Silt-'tr !:t!ati ~ 

.037 oz. 2.36 01. 1.28% ' 51.87% 
Mill recoveries were u follows: 

Lead Concentrate .. .. . . ....... . .. . .. . 
Zinc Concentrate . . ..... ... .. . . ..... . 
Tailings ........ _ .... _ ....... . . . . .. . 

Metal shipped to the lIDlelten is shown below: 
O~$. Gold 

Lead Concentrate to 
A. S. & R. at EI Paso . . . . 963.9238 

Zinc Concentrate to 
A. S. & R. at Amarillo · . . , 115.7089 

Total . . ... .. . . ... 1,079.6327 

RtcOfltrv in % 
Gold 
69.9 

8.4-
21.7 

SillJf!r uad 
83.7 9l.7 

9.5 2.8 
6.8 5.5 

Ou.SiI~~ 1.6$. L,ad 

M,382.88 2,597,879 

7,315.50$ 
• 79,306 

71,698.42 2,677,185 

Zinc 
6.1 

71.1 
22.8 

L6,.linc 

275,778 

3,216,431 
3,492,209 

,I 

The concentrates also contained 58,521 pounds of copper. Metal recoverable at the b'melters and ill value lU'e 88 follows: 

Gold . . . . . ... 1,056.4909 Oll$. 
Silver . . . . .. . 65,378.89 oZ!. 
Lead ... . . . . . 2,400,665 Ibs. 
Zinc .. .. . . . .. 2,909,909 Iba. 

Total GraN Value . . . . .. ... . . . . . 

Valu.! 
S 34,672.57 

46,170.26 
243,624J17 
421,348.82 

8745,815.82 

Price 
132.82 oz. 

70.00 oz. 
10.15c lb. 
14.4&: lh. 

Development work for the year consU!ted mainly of driving 905 drift further south to explore the Tennessee vein and driving 1231 drift southerly to explore the area below the 900 stopes. A raise WIIS aleo driven to the 700 level and the level reopened Eor a distance or approximately 170 fe.et. The 1600 willze was also un watered and repaired but the 1600 level was not worked. The development work totaling 1384 feet, is divided a, follows: 

New Development .... _ ....... . .. . .. . 
Reopening old workings .. ... . . .. .... . 

Total .... .. .. ............... .. . 

Diamond Drilling - 500 level - 460 feeL 

Drill .• 
360 
168 
528 

Winu$ 
14 

187 
20I 

... 
J ; 
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TENNESSEE SCHUYLKILL CORPORATION 

, ' . 

I': 

. .' 

BALANCE SHEET 

. \ DECEMBER 31, 1943 

A&ms: 
Caeh on Hl1nd and Due f~'om Smelter" .... . . ...... . 
Due from Metal. & &ervtl Company ....... . ...... . . 
Special Depoaitl and Accounta Receivable . .. ...... . 
Mining Propertiet .........•................•.... 
Development ThenlOf ..•............•....•.••.•. 

Leu: R.eeerve for Dcplftlon .... .' • ................ 
I' BuUdinge, Machinery_and Equipment: ' . " ' 
. . Building. and Machin~ .... ~ ....•... ~ ' ..... , 

Staff HOUlle and Fumiahinp. , ............ ... . 
Office Furniture ADd Equipment ............... . 

.. . :" , un.; Reaetvea (or D,~precution ', . , .. " ........ . 
Suppu.. ' OD lland ............. , ................ . 
PTepaid lnanran~ ~ .......................... . 

TOTAL AssEn ' .. :' ... : ... ~ ....... ' ...... . 

LWi1LITJl'.S AlW CAJolT.lL: 

Accounta and Accrued Wagea Payable , , .... . .. . , .. . 
. : . ',", Trade A£e~ptances Payablo ' .............. . . ... .. . ;: . ' .. \ 

Noles and Contracts Payable .............. . ..... . . 
Accrued TaxM, Insurance md Intereet .. ' .......... . 
Reserve Cor Federal I.ncome Tax Cor 194.3 . .. .. . ... . 
Capital Stock Outstanding (2,000,000 shares lOe par) .. 
Deficit December 31, 1943, per AnalyaiG of Surplus 

(Deficit) Account . . . , . . . .. . . . . . , . . . . 
, TOUL Lwm.mu AND CAPITAL ..... , .. .. . 

,',. , ; ~ALYSI9 OF SU!lPLUS (DUICiT) ACCOUNT: d' , '" . ' D J!. J 1 1'\.411 , .: ': . enClt, anuary • ~ ........................ _ 
VaIuatioD or "Ore Reaen'esu writtt'.n off ... .. ....... . 
Federal Income Tax for 1942 .................... . 

Profit for 194.3 after provision Cor Federal Income Taus 
Sundry Surplul adjustments. net .................. , 

DEFICIT. DICEmJJtR 31. 1943 ............ ~ 

• 10,037.69 
27,856.76 

• 84,929.97 
89,933.06 

1174,863.03 

_~96·535.34 

'190,911.93 
5,449.60 
5,125.20 

$201,486.73 
57,547.98 

S2oo,000.00 

5~892.6B 

• 74,920.00 
3,456.86 

S 25,0IB.75 
2,887.95 

• 31.894.45 
6,600.63 

68,321.69 

143,938.75 
17,916.36 
3,914.59 

$278,592.47 

S 55,253.38 
10,930.64 
21,19<116 
29,724.12 
14,382.85 

147,107.32 
'278,592.47 
-:::==c=== 

• 2,422.52 

78,376.86 

• 80,799.38 

27,906.70 

• 52,892.68 . 

I . 
\ 
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TENNESSEE ' SCHUYLKILL CORPORATION 
INCOME AND EXPENSE STATEMENT . ·I 

DECEMBER 31, 1943 

. , 

Salee-Lead and Zinc Concentralea .•....•••.••••.•. , .... 

Smelting Charges, Traoeportatioo, etc., , '. i ..... • : . ,' ... ~ . , 
'1. 

Net Smelter Settle1DeDts., ..••.•••• , .•.• ' .• , ••••••• 

.~iJcel1aueou. Income ................ . .......... . 

Gross Income ............... , : . . ......... ~ . 

Production and Sampling To ............. . .......... . 

Milling COlta , ..... , ....•••••.••.••.••••••.•••••••• 

Mining COGtI- .... .. ................................. . 

Overht.ad EXPflIIGC (Yard. Camp. &t&ym, • 

Engineering and Mine Oflice) ......... ' .......... .' . 

Maintaining Houaing. Cafe and StaJI HOUle •••• . , ••••••• • 

Administrative Expenae ............ , ...... , ... " ... . 

Profit before Depreciation and Depletion .......... . 

Depreciation and Depletion ................ , .. . .•.... 

Pront before Provision {pr 1943 Income Taxes ..... , 

Provision for Federal Income Tuet . .....•.. . ..... .. . .. 
, ' 

Net Profit to Surplus Accovnt .... ................ . 

, , 

~ .. t ' \ 

. ' , ' 

" 

S 2.640.23 

(8.819.17 

1,382.39 

_38,83VW 

1747,178.25 

177,84-0.44 

1569.931.81 

4,005.23 

1573.9403.04 

486,860.40 

• 87,002.0$ 

41,681.04, 

S 39,401.60 

14,382.85 

• 25,018.15 
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PRODUCTION AND DEVELOPMENT 
A COMPAIU.SON OF 1942 AND 1943 

p)"" 
T ' ,..:,, ' /J-·' ONNACE •. .. .•.. , •...•.••.•••• ; ••••••••••• ~ • " ••• \", 

.' . COST PEll TON . 
!l.fining ...... , ......... , .: •••. '. , ••••...•••••.• .. ~ ( Millin, ............... ~ .... " ... . ..... ~ .... . • 

. i ... AVERA.CE HOURLY RATS Fon Awmw ................ . 

1942 

4O,05S . 

• 5.9022 . 
• 1.4800 · 
S 0.869 . 

. ~ 
38.286 

• 7.94.56 
. , • 2.223~ , 

'.!. $ 1.141 j 
• • • • ~ ';. , ( 0\ t GRWE OF Mtu. lIMns . . .',. 

Gold .............. ,' ... ·1.: ...... '.: .... ~.~?~=J.; 0.0630 •• 
2.28 oz. 
4.19% 
5.16% 

0.036 ox. 
2.01 o:&. 
3.70% 
5.91% 

:. ',: . ~ r I ' ! 

I' \' .. \ 

::. ,' .. 'j. 

: ,' } 

1,.' -, " , 
.,\., ," 
,l~() ~. ! 
I.. \ 

, , 
. ·i .. . . ' 

,:;:". ' ,. 
4~ •• ' I ' 

, , 

~ ' .. . ... 
. 1, ." 

. . ' 
', . . , \ 

. ; .i 

. . .' 

,",~ .; I 

" . 

. ~ " . 

. , ., 
,J, . Silv .. ,$ " ; , • " ; •• ' , ' •••• , •••• < ..... ! ', .. • ;.J! .9.]'. . , Lead .. : ...• ' ................. ' ... ~ ... .5 .. ,s. ... . 

Zinc ....... :, ........ ' ..•..•••.•••... ,j:~ i'~ . •. 
CRADE OJ' LuD CoNCENTaA..'m ~ ',', 

Gold ....... o ••••• • •••• ~ , •• ~,~. ' •••••••• • •••• 

Silver ...... . . : .....••• \\ •• ' .... : •.. , .....•.... 
I..ee.d ....•.•..... t ••••• ~ - : •• , ••• : • .- ••••••••••• Z· . ' . . . me .. . . . ... . .. ;; ..... t~ . ~ , •••..• ' .... . ....... , • 

GRADg OF llNC CONCENTRATE . , . 
Gold .. .. " ... ... ; . ...... .• •. ..•.. :' ...... ,.' , ..•• ' 

~~dr .:':: :::: ~: :,::::: ::': ::':'.:'::: ~::::::::::: ::,: 
Zmc . . ......... , .. , .... .. ..... ' ,' " ....... .. " ••• 

GRADE OF TAILINCS, . . 
Gold' ."} .. ~ ... ' ....... . . ', .............. ........ . 
Silver .. , . , . ... , ...... ...... .............••• 
Lead."", ' .' ...... , ... .............. ... . .. . Zinc . ... , ', .. , .. . .. : .... , ....... , ... . ... . ..• 

RECOVERY OF METALS IN LEAD CoNCENTRATE 
Gold, . . ,." ... " . ...... . .......•........••. 
Silver .... , ',., ."., ...................• . ... 
Lead , .... , ." ., .. " ... . ...... " ........ . .. . 
Zinc, . . . , ... " ..... " ................... : .. . 

ZINC CONCENTftATE 
Gold ' ., . . . , ... , . ..... , ........•.. . .... ......•.. 
Silvtr- ...... , .. , . , ...........•.. , . : •...•....•• 
Lead ... .. ,' . . , .. ' ..... ... •... , .. . , . .. , .....•.• 
Zinc ... · . ..... · .. . ~f ••• •• " ••• ~ . ............... • ••• 

TAILING. . ' 
Gold .. , ... ' ...........................•.•.•• 
Silver .. . ...... .. ..........................• 
Lead,. , .. ...... . .. ........ ....... , ....•...•• 
Zinc .. . .......................... . . . ........ . 

PRODUCTION 

0.47501. 
16.M os. . 
36.72% 
4.50% 

O.OMoz. 
' 2.~1 o:&. 
0.29% 

54.51%. 

0.00001-
0.10 oa. 
0.11% 
1.08% 

.. 

83.2% 
87.1% 
97.4% 
9.1% 

6.5% 
9.0% 
0.5% 

75.03% 

10.3% 
3/) % 
2.1% 

15.6% 

Ozs. Gold ... , . . . .. : .... , ................ ~ ' ...••• : 2,278.08 
Ou. Silver ., ... . ... .. ...... . ........•.... , ... 80, .194.30 To LEAD SMELTER " . ' . .. '. ' ; , 
Lbs. Lead ., ...... . .. .. ' .. ~ .. ), • , ... , ... : .... . :. 3,267,120 Lbs. Zinc . :: ..... . .' .•. '~ .•. : •. ~ ... ... ... ; ...• : .. , 410,360 

To ZINC SMEU'EB 
Lbs. Lead, . , . ..... ,. ,:; .. , .. .. , ....... : ....• . :. 
Lbs. Zinc .. ..... . .. . . ;': •.... .......• ; .... . ". 

TOTAL LBS. LEAD, .. , . , . . , . , ••. ': ... , ...••. ; .. , , ..• 
TOTAL LBS. ZINC . ' . . . , , ... .. . ........ .. .. ~ ...... . 
FEET OF NEW DEVELOPMENT , . . , , . ....... . , •. ' .. • •. 
FEET OF REOPENING OLD WORIUi'; i.~ '~ ...... .. . ' . , . ...•.• 
FEET OF DIAMOND DRILLING .... ' " ..• •••••• . : , ••••.• , 

17,760 ' 
3,383,980 
3,284,880 
3,794.,3,1.0 

1411 
o 

1482 

YOUl'5 very truly, 

0.320oz. 
21.35 oa. 
43.08% 
4.57% 

0.037oz; 
2.36 01. 

. 1.28% 
51.87% 

0.009 oz. 
0.16 oz. 
0.24% 
1.61% 

69.9% 
83.7% 
91.7% 
6.1% 

8.4% 
9.5% 
2.8% 

71.1% 

21.7% 
6.8% 
5.5% 

22.8% 

1,079.63 
71,698.42 

2,597,879 
275,778 

79,306 
3,216.431 
2,677,185 
3,492,209 

102.') 
359 
460 ,2.-... /:....~u.,~1' • ..v--J l : ( .,. :' 31. , C' 1 '7;...,. ~t.. 

co?,,.... r.s.l ... .,t.f 7 '7,II'/;! . )· ~ ."J. iJ jv.<. ..... "....- f l ... :..... ,. , w. c. WWIR, E. M. 

1943.194.% 

95.6% 

134.6% 
150.3% 
131.3% 

57.1% 
96.6% 
88.3% 

105.3% 

67.4% 
130.7% 
117.3% 
101.6% 

68.5% 
97.9% 

441.4% 
95.2% 

112.5% 
160.0% 
218.2% 
149.1% 

n.1..0% 
96.1% 
91·.1% 
67.0% 

129.2% 
105.6% 
560.0% 
94.4% 

2lO.7% 
174.4% 
261.9% 
146.2% 

47.4% 
89.4% 

79.5% 
61.2% 

446.5% 
95.0% 
81.5% 
92.0% 
72.6% 



t: 
} ,'\!;. 

i ~ ~ 

,

{# 

• • 

t 

i~ , , 

PR0 0 UCTION AND DEVELOPMENT 
A COftlPARlSON OF 1942 AND 1943 

TONNAGE 

(;OST PIR TON 
Mining " 
Milling , , . . . 

,,, y.f. 

~-I-'''' .. ., ..... .. 

.. . .. . :~ .. 

AV£RAC£ BOliRLT RAn; r~ MINUS . . ' . ,. "' . . , . .. , 

GJW>£ or M 01.1. llEADlt 
,41'3 Gold 

Silver 
Lead 

..... . :: : .... .. .,l/Ii:" . 
. . .. ,.I: ~#fo • , 

.f..~J: . . . ·Zinc .. . . ' .. 
(,;RADE or Lu.o CoNCl:I"ITJUTE 

Gold 
Silv~r 
Lead 
Zinc-

GRADt: Ot· ZI~C CONU.NTIUTt 
t;nld 
Silvt'r 
t('ad 
lint! 

GRADE 0.' T ,ULlS('S 
Guld 
Silvf'r 
l.ud 
Lillt" , ' ., '., ". " , .', . . 

Rn:onn, lit " h;TAU, I~ ' LHO CONC);!'j nuTt 

(;old ' ... .. , . ... . . 
~jlver , ' . ' .. 
I.f'ad 
Zillc 

ZI:\L COt\(,t;NTMTI:. 

Cold 
Silvrr 
Lt· ad 
Zinc 

TAluN(;.4I 

~lld 

i 
,.\ ·1 ) '''' ,,-

" \J " 

i~J:Jr ... " ,,' 
' ,j .-

• 5.9022 
I 1.4BOO 
• O.8W 

O'{163 (,I. 
2.28 UI. 

-l.197c> 
5.16% 

0.-1750%. 
16.:\4 01. 

36. 72',{ 
4.50';i. 

O.O:>4oa, 
2.41 ot. 
().29~ { 

54.51~' 

0.008 o&. 
0.10 o&. 
0.11% 
1.0870 

83.2% 
87.1 ", 
97..1.'/; 
9.1'/( 

6.S',:t 
9.(1' ~ 
() " .,~; 

i3.UJ',i, 

10, 3~1,: 
3,9~. 

2.I~' 
15.6'1 

I •• "::i:~",, c~ ~. {",'j". " " 
Ou. Gold 

~J..; ~ 
, . .. " ..... 2.278.H8 

()1:8. Silwr ' '.,j \ I : . 

Tt) tHO SWELTER :;' 1 . ~ .. 
Lb.. Lead t· · I 

To Z!~~'S~;:'TER ,\ ;~~ j l~ ~ . 
Lhs. Inci 1 {" ,~~. 
I.I,~. Zinl' ~. '~ 

TonI. LH~. Ir.Ul • ~ " 
T 1 Z ' ~<'k '~ 

'JTA'. .~ ,~. .1:\1: 

, 
FrET Of' Hl.flPt:!\I:'lI(; (lUI WORI(INf;S 

Fn:T m' l1IAMOI\iO f)RILI.II'<C. 

, , , . ' . , , .80.11)"30 

:1.267. I 2{1 
1 )O,:~60 

11.760 
:1.38.1.1JH(1 
:\.2B tP..HO 
:~::r)1.. ,l ~ I 

1111 
Ii 

l1H2 

Youl'~ H:n truly. 
W. r . W''IE''. ,. , u. 

19-11 

:sa,24J6 

S i .Q.lS6 
S 2.2239 
S 1.1'u 

O.II;i(J 01. 

2.01 o.&. 

3.10'/, 
5.91 ',;'c, 

O.:t20 OJ. 

21.;)·; Oi. 

t:l,Oa'ii 
.1.5 7t:~ 

lI.n.17 ()Z. 

2.~{; .. a. 
1.28' .. , 

SI.B7' ; 

O.OU9 OJ. 

0.16 "z. 
0.2.$.',( 
1.61 ,; 

61}, 9' ; 
. ~L1. 7':'~ 

'11.7";-
6.1 C'" 

IU',; 
9.;)' :; 
2.8'; 

71.t; 

21.7' ; 
(, .. B',; 
f! -, f 

.1 .. 1 " 

zz.t!'; 

1.071},",1 
;I.W: ;.I~ 

2,.;t)7.:tif) 
275.i7H 

7IU(l(, 
:"11 (I. n I 
!.fI 77.1 a.~ 
:i .. lf):L!II') 

III:!.', ' 
,\'')1) 

kA' 

------_ .. _. __ ._--_._--- --- ------,----

I IJ4.J. t 9-11 

95.6% 

lJ4..b% 
lSO.3',~ 

131.3'; 

57.1 ~; 
'J6 .. b',i, 
88.3~ ~. 

105.3~~, 

67.1.'k 
13(1.7~; 

117.3' ~ 
101.6',; 

(,a.5~ , ;' 

<J7.9' t 
~11..l' , 
95.2';; 

112.5' ( 
160.0'ft. 
218 .. 2% 
J 19.1';: 

:a.O',; 
CJ(,.) ',;, 

f}1.1 ~I, 
h7.0~· ;, 

12').2' ; 
105.(/,'f' 
jW.1I' ; 

C)~"~' " 

2W.i~;' 
17U',; 
2(1I . l)~, 

1l6.2" 'c 

17.1'(; 
~:t). l' t 

79 .. ')' ; 
6i.2", 

i «1.5',; 
95.0"; 
R1.5' ; 
IJ2.0rli 
72.6'1, 
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Doru'" Hp. Koe Ge l: 

Rc plyir10 to yo ur lottor of hJU~n:' :.l, ,[, '5 , t l l O Im}.y 
infor;TH~-:;ion :"0 l:nve on tho procJ.1.wL iuu of t.b El 'I'ezuw1) scc
Schuy~l:~ll opornt1on h~h ich 1s ~or_ tniEcd :~n L. s . nUt'cnu 
of Nil:6s"'~:I!l ~,n/\ I;:) YEAH BOOKS fll1d i~ cs rollo ~ JD: 

1941 -
191.;2 
1943 

5~,ooc 10Rd-~i~c-ore 
11,588 ton;) lcc:i.l-:,i n c··ore 
rr ' l~ " ) -, 'v' "1-' <~ II 11 11 
:.,;:; , ; ' ,-,:" u_ 

( Pr·ci;>~::~ ' ~~~) ·, ,.r, ;' 1'I1 n!U~ L! 1'11 ' ; 1; ~ln f..!;c p~1I)duct~.0n 
of ;:,inc OJl<l 2nd , in i~ ;: " ; P! ' O lllct:t rm of lou d 
in Uw ~_; tn to) • 

11-5,1 ) 0 tons lO f1 ll --::·,inc·<)I C 
40,005 tons 1/ 11 I! 

3D , 286 tonz (grauo nV('~ r'B r, Gd 0 .. Oll ozs . gold, 
2.1 (?1~3. 3ilvOl~ , 0.10 .. :; C 0p1-'U~~ , .J .. 'iO:<~ le ad , 
S.65.J z I nc POI' ton). 

',I e have no (~nt!l on t ~ o Ell :l1F1rt l"ljne . 

lUclJ nrd 'r. No ore 
Ar-;:Jt . Co olog1ot 
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others are separated from them by several inches of 8u~ti argillaceous 

or talcose gouge. The gangue is quartz and the ores are sulphides 

of silver~ lead, copper, Ilnd zinc, generally containing gold. Silver 

and lead predominate in the Chloride, Mineral Park, and Stockton 

Hill districts, and gold and silver in the Cerbat district. 

The ore deposits I1S seen in some mines suggest two epochs of ort' 

deposition which have been followed by deep oxidation and sulphid\~ 

enrichment. The great depth of this oxidized ore is 0. favorable in-

- dication for the future of t.he district. Many of the mines, notably 

in the Chlorioe and Mineral Park districts, which near the sllrf~W(~ 

were sih·er mines, with incI'Case in depth have became baS(~ -m('tnl 

or lead mines, and with greater depths are becoming cupri feroll:-, 

The so-called copper belt of the IlreB extends from MinerRi Park 

northwestward toward Chloride, a distance of several miles. 

CIIWIlIIJJI: OI8TBICT. 

General otdlitk!.-The Chloride district, the most importarlt ill 

the region, is situated ll00llt 20 miles north-northwest of KinglOlw, 

on the west slope of the Cerbat Mountains ond the adjacent. bordl'r 

of Sacramento Vallt'y. It covers an irmgulnr area about Ii III i les ill 

diameter. The monntninolls portion is in part rug:,.red, ilnd j,,; :-('0 1'\'./ 

by severnl deep wllshes. 'Within a distance of about 2 miles the slIr

face descends from the altitude of 6,000 feet at the crest of t.he range 

to about 4,000 feet at its base, where it meets the plain of Sacramento 

Valley. 
Chloride, the shipping and distributing point, is favol'1lbly l'it

ullted just northwest of the center of the district in the Opl'1I hordpr 

of the valley at 4,000 feet elevation. .As a camp it dates f,'om thl' 

early sixtie,; Ilnd as a t.own from the early seventies. From that tim" 

it continllt'd to be more or less active and in 1899 and WOO renchI'd 

its zenith, with a population of about 2,000; but for the last fOllr 

or five years it hIlS been very quiet. Several of the more ilOportalll 

mines, however, are in operation and considerable work is bcill~ 

done on a score of other good properties. Lack of wat.er hilS IWI'II 

the chief drawback, but the deeper mines show that by sinI<ing welb 

plenty of water can be obtailled, 

Many of the veins are persistent Ilnd have an exteut of 1I\·ar!y :I 

mile. The ores carry principally silver and lead, wIth some gold 

and copper. They have produced Heveral hundred tholl~and tOI1~ 

of lead and several millions of dollars in gold aild silver. Exact fig--

ures are not available. ' 

The district contains about 20 mines, located mostly in the lower 

slope of tht- mountains. Six of these mines have been opened 10 

depths of 500 to 600 feet , lind many others range from 200 to :\00 fl'pl 

in dept.h. The most important are the Tennessee, Samoa. LUl'ky 

o· 
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( ... Boy, Towne, Pinkham, Altata, M.idnight, MinnesOta-Connor, Elk- ' 

~ .,.hart, Schuylkill, Juno, and Pay Ron, the fi~ seve~ being the prin-

t ' 0 cipal present producers. Of these the Samoa! Mmnesota-Connor, 

:~ /M.d Tennessee are the most prominent. 

'; '1 I: Tennessee mine.-The Tennessee mine is located a mile east of 

::~<.: Chloride, at the base of the mo~nt.ains, its elevation being 4,050 feet. 

1
._):· T he country rock is pre-Cambrian gneiss, with granite and schist 

'.'" (}Ccur~ng near by. The gneiss is co~p~ es.<;entially of sericitized 

':;'.: feldspar and cro.shed quartz_ The mme 19 located on the Tennessee 

, ,,::- . vein/ which further north has also been opened by ilie Schuylkill 

:;:and Elkhart mines. It is developed to the depth of 600 feet by two 

. . shafts and si.x.levels, which aggregate about 5~000 feet of workings. 

",:', ~It produces·.sume water. The principal surface improvement..~ are 

. a well-equipped tOO-ton concentrating mill and two steam hoists. 

. The vein dips steeply to the- east. The crop pings show qnartz 

stained brown or black by iron and manganese oxides. The WillIs are 

hara, smooth; and t"egulllr and show several systems of slickensidingr 

In placeS the vein i~lf is fissured. The ore contain:'! the sulphides 

of lead, zinc, and iron, carrying silver valuf''s and some gold and cop-

' _ per. Its averaga.run of mine. omitting zinc, is about as follows: 

Lead, 20 to 70 per cent, concentrates 75 per cent; silver, 8 ounces, 

" concentrat~ ~ OtL.'1ceBj gold, small amount; copper, some in deep 

" part of mine; . Of. the output about one-third is high-grade shipping 

\ ' ore; the remainder is milled. 
The mine.. has. been productive from the surface. Thousands of 

tons" of rich galena have been shipped to the smelter from the 

upper 400 feet. Here the ore shoot had & horizontal extent of 

about 250 f~' and was locally 15 feet in width. ,There is &till 

much good ore 'in this section of the mine. On the 4OO-foot level 

solid galena was mined for a vein width of 21 feet and 5 inches, 

ext..ending btL."i:.ontally for about 40 foot. From the fourth to the 

fifth level there is a decrease in the value of the ore due to local 

inc_tease of moe. but from the fifth to the sixth level the ore Bgain 

" ~; 

~ 

{ .. 

contains more lead. 'fhe tsOO-foot level contains good ore for & ~ 

distance of!lOO-fOOt and the upraise from it yields much solid galena. . 

T oward the 'rna 'of t he 2O()..foot drift north, on the 600-foot level, the 

,:ein now shows &oout. as follows beginning on the hanging-wall 

SIde: Good,moe with quartz coming in toward hanging wall, 2 feet 9 

inches; milky quartz waste, 8 inches; fair-grade ore with bunches or 

lenses of feMspar and quartz, 7 feet. It is stated that the tailings on 

. tbe d~pco.'ltain much zinc blende which can be recovered by con

ee~tratlOD. The ora is shipped to the smelter at Needles, on Colorado 

River, Ol'to Deming, in southwestern New Mexico. 

. Swn.oa miM.~The Samoa mine is situated 31: miles east of Chlo

ride, near: the -crest of the rang~ at an eleveti~ of about 6,000 feet. 

'j.: ... ~:~.<~' ~~~~~i !"~,;. ...l~ ~:~. 
~ .... 

., 

'} 
< 
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It is developed to a depth of about 400 feet by tunnels, shafts, and 

drifts, aggregating over 3,000 feet of underground work. It pro

duces some water. The prineipal slirface impr(J\·ement.~ are two 

well-equipped power plants, ,vith gl1soline engines, aggregating about 

00 horsepower, for operating the steam nnu air-compressor drills 

and the hoists. The country rock is principally dark medium

grained biotite granite of pn'-Cllmbrillll (1) Il~e. It is intrudcd 

by the light aplitic granite near by. There ' are six veins, which 

btrike nearly north Ilntl 11re cith(>r vertical or dip steeply to the east. 

Of these the principal producer, known as No.3, is about 4 feet thick 

lind its ore shoot I'an~cs from 1 to :30 inches in width. The 01'0 COII 

tuins gold ·Ilml .,.sih·er, sotno ~1I1(ma, pyrihl, zilw hlellc\<'. unci Iwm' nnd 

there a little moIY,bdenlllIl. As shown by the smelter return sheets 

from lima to WOH incilisive, it nverll-I!es 11 bOil t, as follows: (;,,1(1. I .~ 

OllllceSj silvcr, 15 ollnces per t.OIl; lend, 8 per cent; and zinc, 5 to H 

PCI' ttlllt. TIll' tlliul prodllctioll hll!:! lH'cll altollt *l~(),OOO. The pn',.. 

Pllt ralt' of III1t.Pllt i" ahnlll !If) lOllS per lIIonth. The ore is ~hipl'('d 

principally to the Needles slnl'1t.er. 

TOWILl ' mill", -- Tltl' Towlle IlIilll' is sitlll1t('d I} mill'S southeast (If 

Chloride, in the :-;IICI'HIIHlnto Valley abollt one-half mile from the 

base of the mountaills, It is dp"dIJppd hy six shaftR Ilnd clrift.~, It 

producei-i consill('mllle water. Tlw ('ollIlII'Y rock is pre-Cu lllbrinn 

achist. A vogesitc dil(e is ass(~illt.ed with the vein on the foot-willi 

"ide. The nin, whi('h is !l t.o R f(~(lt willt'. dips steepl,v to til(' nOl't It. 

The gangue is quartz Ilwl the ore shoot, ranbring from 3 to 18 incl.1P'; 

ill wi(lth, a"I~l'I\gPs IIbllllt ;) ilwhps 1\11.1 fa, '''!''i Ihn font.-wall or ""(1' 
side of the ycin. The ore eOlltnins silver, gold, copper! lead, and ",ilH' 

Rlltl runs ubollt. $200 pCI' Ion 1Il0~tly in gold Ilnd silver. The proillw

tion from 1882 to 190(j WILS abollt $100,000. 

. PinklU17n m.-ine.-The Pinkhllm mille, perhaps tho most. importllllt 

(:opper mine of the l'{\gion, is located about 2 miles southeust of Chln

ride, nellr the foot of the 111011 II til i ni-i. It is developed by B 2()O· foot 

~haft lind five levels contu ining II bOllt 1,000 fcet of dri ft Ilnd CI'ossellt,.., 

It cont.ains eOllsidl'l'lIhle wutllr. Thl~ pri nd pn I sllrfaco <'qUipIl1l'IIt. 

are U l:itearn hoist Ilnd lwo sllwltt'rH, (1)(1 coke lind one oil, both rl~(,(,IIII.\ 

inslulled. The cOllntry rock is Ill'H-Calllbrilln g'l':Inite. The \'l~ill i 

IIbolit 12 feet in width. It ~tl'ikl's No ao o 'V. lind is 11 ~!l\rly \'('!'ticn!. 

The ore occurs in elonglltt!d lent.ils lind chilllneys. It is lIIostly chal · 

copyrite and bornite n~i-ioeillted with iron slIlphide, lind Ilvernw's ullOllt 

a per cent. of ('OPP(,l' ulld 1H 01111('1\;; [!pr ton of sil\'l'r. 

Midnight mil/.c,--In the ~Iidni~ht mille, situllteu neill' the Pinkll:llli 

mitw, the vl'in is les~ \\'ell defined Ihnn th(, Pinkham vl~in and ,'oil ' 

tnins considcrahl(> zinc. ,\ n~nmt carlond shiplllent of the 0\'('. 1':111 

silver 1\(\ OIll!eCS pel' ton, cOPTwr 4.;") per cent, Ilnd gold $~.50 pI'\' tOil . 

The production UlH.ier thl.l present management is reported to be IOU 

',. 

'" ~'.'~:. ,~ . 

{~~r:l:.j - MINERAL DEPOSITS 01' 
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, :i~:~ns ~f shipping ore, avemging 

~(£T. ingore, containiug valucs of IIhOI 

; i ,;'~"j;, In as.'Oociation with the Pinkl 

,.' ting the pre-Cumbrian rocks nell 

base dikes. 

t 
\ 
( 

r 
) 

~ 
\ 
• 

1IINICIlAi. : 

Ge~al outUne.-Thc ~Iinerf 
southeast of Chloride, lTIainly if 
between the elevations of 4,000 : 

westward into the Sacl'IImento \ 

Wash. Chloride i!l tho princir. 

freight are hUllted direct to the : 

The first locations wert' Inll(lc 

soon taken out Ilnd shipp('J to tJ 
n cost for freight of $1:.!;' Iwr 

l~ aclive until lSH:.!, ,..illl'l! whi. 

of the mines being \Vorlil'd. 

The pre-Cumbrian COlli plcx i ~ 

mass of aplitic granite IIwl by (I 
The deposits contain gol(l, si) \ 

occur together, mostly in ti~'ill ' 

extensive. The mine!'!. Illlllllw.ri 

exceed 300 feet in depth 01' 1 

work. Some of the pl'illeipal 

Queen Boo: Tyler, Keystone, 

Bug, Standard, and Golden :; 

lit present are the Keyston,!, '1',' 
/{eystone mine.-The Keyst . 

I1bout one-fourth mile east of ~ 

by a 450-foot shaft and 500 ff 
foot level, above which the g ' 

The principal country rock is 

to the north. The ore oCCllrs 

8· qnartz gangue. It contains 

tel' grade running 200 ()uncm 

glance j 2·l per cent of eoppt'r; 

l~l' cent of il'on. I.-(<leaJly it 

side of the Icnsc;:. It is rir+ 

lIv(>rllging $20 or llll)rl' per 10 

!IIone lower than this gratIe is, 
per month. As most of tJw 
be milled on the ground, TIl( 

.; Tyler mine.-The Tyler mi 

eral P~rk, near the summit 0 

t7076-Bull. 340-~S----{j 
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Month 
-1941 . To~, 

. Jan. 3990 
Feb. 2769 · 
liar. 3730 

,Apr. 3434" 
MIl;r 2690 
Juno 3191 
July 3471 

. A.ug 0 3906 
Sept. 3269 
·Oot. 3403 

~ II ov. 2877 
" Dec. 2685 

39435 

1944 

Jan .. 2298 
Feb. 1982 
lila. r Q 1978 
Apr. G683 
lJay 3019 
June 2407 
Jul y 2480 
A;e.g. 2170 -

19017 

. .. .!....-..: .. -.:~ ~~ •. ~ .. ~-::;::.~.:: .. ----:-., .. - .. -- .-- - .'- ' 

j 

- - .... ...... ,~ .- .;.."".., a·' '''· ' _r.0.4 . _ ., __ .. _~, ..... ~ . <O 

. ~~~:: ; , ' '. .4 .... : . ., .. -..... ..... . ~ , ;,o.J 

.l1i:. '-. • • 

: .~' - ..... .. ~t' " 'f .• . ~~ ., . • ;:!'.-' .~.:: ! .rL Ci.1 04; 
.1. t " 

. ' 
. ,~ 

! ,. I ....... 

fJ;:!.,,_~:' 

- . t , _ 

.. ~ ..... ,fimmss 
r ., r}t~ , 
~~ :r .. . 
~.", 

. AS'!'lS ~ .:; 
Xu. Ag. . PE. , In. - --
,"I' 

~'05 
.044· 
:03 ' . 
~ . 
• '03 , . 
.02 
.03 
.03 
.04 
.03 
.03 
.04 

~ : 

I ; 
) 

.04 

.04 

.04 

.03 

.024 

.032 

.030 

.030 
I 

1.7 
2.0 
2.0 
1.8 
1.6 
1.7 
1.9 
2.1 
2.3 
2.1 
2.5 

2.8 
2.8 
1.,9 
1.8 
1.2 
1.9 
1.5 
1.3 

3.4 
4.3 
4.2 
3.6 
3.1 
2.8 
3.3 
3.4 
3.4 
Z.8 
4.8 

4.8 
4.6 
3.8 
3.3 
2.6 
3.5 
3.3 
3.3 

;t 

'1.8 
8.3 
6.6 
6.9 
5.2 
5.2 
6.7 
6.8 
6.4 
6.8 
7.2 

8.1 
8.1. 

·6.0 
6.9 
4.8 
6.7 
5.8 
5.3 

, .. 

oJ "_. __ • ~:~~ .:~~~ _ ••• _"' •• :" _ • ::- .-''-

' $ 

Operat1~t18 
Coat 

28329.00 
25:578-~ 00 
29384.00 
24343.00 
30390.00 
33111.00 
38035.00 
39835.00 
37765.00 
46500.100 
4·9JOOO.OO 
43511. ,00 

I 
420781.1()0 

45459. 
41175. 
41911. 
38808. 
36464. 
36160'. 
38154. 
35114. 0 

, 313145+0 

~~..: __ .~_ . .. ,_~r :;~~_, 

____________ ............. ______ --'-"' ..... __ = ______ ..... _"'"' __ '-=_-"-'"-"'-__ "-_==~~==_~~.~'_.~-~ .. ~."~.'. ___ ;- .. ; ........ ;;u., ... .,'. _,.. •.•• ::-.,_ . .... 

. -;: .::. }. ";~,r~ .. 11 . tt ':;.' .... ~. _ ., A i .'1 ,-, >- ;. : .<~:;I. ' '" ,:." 
.,~lLt,"utrm R.e PCIRT5 . -

l'eJ' 
!cn -_ ., . 

·7810 
9.23 
7.86 
7.06 

11.30 
10.38 
10.96 
10.,20 
11.48 
13.60 
15.29 
16.20 -
10.67 

19.78 
20.17 
21.19 
14.46 

-2eTffl /2. 0 'f ' 

15.02 
15.38 
16.18 

16.47 

Ilhr t S'mel tor 
Val~e Can ota. 

$ 2.0034 .. 00 
21017.00 
29918.00 
29059.00 
11577.00 
15'(97.,0;) 
16810.00 
26443.00 
24321.00 
24143.00 
18412.00 
22812.00 

266343.00 

19803.00 
17'194.00 
12815.00 
15474.00 

9716.00 
15035.00 
13942.00 
11975.00 -

116554.00 

. \ 

Fer 
Ton -

5.02 
1$59 
8.02 
8.46 
6.53 
4.95 
4.84 
6.74 
7 .. 39 
7.09 
6.39 
8.50 -
6.75 

6.61 
8.98 
6.48 
5.77 
3.22 
6.24 
5.52 
5.51 

6.13 

'; " , . . . .:,:. 

Value with Premiums 
A . D c 

.$25884 
27033 
42747 
38960 
38399 
29904 
36566 

$32394 
29016. 
G1210 
26803 
17103 
25214 
23531 
19861 

.:; 185138 

35891 
37387 
59::47 
53599 
52655 
41395 
60320 

44985 
40239 
29604 

9.73 ,ilor Ton 

67163.' ) 
60282 
58619 
4G348 
55227 

.;" . 

49476 
44421 
31767' )-
42440 
26174 
388~O I 

.387 '/2 
32254 

.~ ~04194 

- \ 
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-
CONCENTP~TED MINING ACTIVITIES FROM 
ARIZONA, WESTERN NEW MEXICO, SONORA 
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" ,< , " COCHISE 
, mining en~' "," " (iraDd Central miD. of Tombstone 
g0l... Cal., baa _ ~ n:- that about 50 lessors are at work 
n .t"ayson Dien-itt '~ property and between 90 and 100 
nbs and the t ilI'f ore monthly are · being shipped, 
gist for the Oli .it ;' IveragiDb' from Uo to ;60 per 

Globe, ha. .. b I . to 
.giat for the ,~-t " Apex group of claims, e ongmg 
Ie Pbelps Dod.~ t.-nU Minill, Compan", have been 

lJ " a ihe~f's sal: .. 
been retained . Wolt.rlne MII~~. Compa~y ~ 
;>pper Corp . !)t UP entirely mmmg operations m 
'iat in connectiCl" workings and has returned to the 
t<l and has ,~. ", lfWrb. Much retimbering will be done 
k on .Tune 80. "'WJen rocks cleared away. 
it boSll for ~ ~ ventilating shaft of the C. A A. 
ining &: Smol . .:t~ 1 belo',>, the Junct.ion shaft has 
:.0 take charge .~ a depth of :310. The shaft when 
)st Gulch t oad . . . 1ikted will be ~ore ~n 800 ~eet in 
:.on of Gila Co~;' . ~ N~w lntl~hin'ery sa al&o bemg in-
• recently of <... ~ 
ida ted. Ari~r':'" t\t Bora. Leasinl' Company. Bisbee, 
it, Arizona .. ....t paid a dividend of 10 cents per 
cd operations /l1-;n its capitalization and expects 
tr Co. at JQl"\) • ~ Maue lDonthly payment. at thia rate, 

resigned ill " '~ frolD Bisbee. 
, Cornelia Co,. ;. NPort comea from Doa Csbezoa 
1 open an ~· " ~ C.ntnl Copper Comp_T ha.a 
,IelI, Cal. ire!>' . the entire holdings of the Maaeot 

Coope, of Aj ~ Company" including the townaite 
, will contin !!,~ : ~i!Toad to .\\ i1lcox. .. . 
:e asbest tI, ~ .' no Hilltop mIne, near ParadIse, ~ saId 
n Carloa °in~?~ •. - ~ planninl;' a smelter and raIlroad. 
r ia now a~ .' ::."Operty IS owned,~ and operated by 
luties at Wle ,~. TO:Fife of Kansas CI.y. 

f· .. 

·",,· ...... ,.. ... ·, 
'!." • 
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':' GILA. 
It'd Cap'. new mill is giving very 

1'- results. Developments are being 
on the 1300 level, the lev«:l ,~ein&' in 

... lIIiling gn.de ore for a dlz\~nc. of 
";"feet. 
J; SapfflOl'. Bostolll,. Globe .. . are 

1 pressing forward WIth the!!' UD· 
nnd work, .lCS)! water baving been 

darin&, tlie :.os:; w.:;uUi ~Ii Ja 
T1 of the company. 

ArbCMla C_m.rdaI · .... opened a 
of 85 feet in ore on the' 16th level 

"ll' lfuage5 10 per cent eopper, • . Je
-,. ftolll that section. ~ company. 1.1 
~in: sbout · 600 .. 900 pounda of cop-
~euf.hlY· 
Jetom.-Sape~ ~PW Cota~"t 

. Hopawell, us bemg eleetrifie<l 
~ ~1lt. Much new machinery is b ... 
~ed and the old steam plant re

• It is said the cO~JI!U1y will put 
- rMft down to 2000 .if lle~. 
~ A McAuliU. are making ship. 

by truck from th~ir properl7 on 
Creek to Globe. 

.Dt Old DomiJlion, Globe, is developinr 
" "A" !haft of the Maggie vein with 
'JI ~actorY.. results. . ' 
~~ 8iahop KnoU PI'OI"ri7 At Peyaon 
'·~zted operations and an now pre

t:r carry forward a consistent de-
eDt program. . . . 
reporb aro · expeeted from . the 

Sprill,' .in. when th~y hit 
' 1 The former at:rike was OQ Y!tin 
~ ~e . .v ein E b. , ~e. 1ar~~ on ~e 
- ::.:_.. ._ I, ' .... , ...... .. ..... 1, . 

, ' 
'1>. 

;' 

'. , 

4 ~ :> 
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The reported tale of the hupiratioa 
Needle. to B. C. Granville baa been con
firmed. This property, which is adjoin
ing the Inspiration ia being financed in 
the east and will soon enter upon an ac· 
tive development program. 

CR.A!U,M 
ne> Grand R.ef MiD., near Safford, 

has been purchased by . the Aravaipa Leu
ing Company. It is IItated that the neW 
company will make vast improvements 
on the property, chief among which will 
be a railroad from the mine to either 
Willcox 01" Pima. Other improvements 
will be new buiidings, mill, air compres· 
sore, diamond d.ri!b, , ,-"te. 

MARICOPA 
n. Grand. MillinI' Compaa,., three 

miles west of Hot Springs Junction, will 
resume development worlo; loon. The ore 
is low grade silver-gold. 

The Gold Prince mine is continuing do-
velopmcnt with excellent result&. This 
property Is eight miles from BeudaleJ 
and 80 milea from Phoenix. . 

MOHAVE 
It is said the IXL, 14 miles north of' 

Kingman, has been reopened and rich ore 
brl'ken into after sinking 100 feet in IUl 
old shaft. 

The UeE~ed American, Oatman, ia re.
ported to have opened up an ore ahoot 
180 feet west from the crosscut and l'.bout 
30 feet going east. 'fhey are workinz ,.-0 shifts. 

, Testine for mill proce .. for the T~
a_ mine, Chloride, is being done at the 
M. B. Dudley laboratories at the C. O. D. 
mm~ . 

In crosscutting into the ore body "OJ1 
the 400 level of the CatJ..ria., Kingman, 
a water body wal opened that baa flood· 
ed thet !eve!. It i ! wd t.~t enou;b 
ore hal been exposecl to keep a milline 
p~' busy for yeanL 

The on body neentl:y· opened on the 
180 level of the' Rural mla. near ~ 
man, ia ahowinS[ better values with addl
tional work, ia the repon of local pape,n. 

The Dia.moad J_ aaia., Kingman, baa 
entered a splendid body of ore. - The 
main abaft ia to be earned down to the 
300 level IUld .. drifting done from that 
level . , 

near Oatman, will be aeye}oped 1Oen. 
The direct development 1.1 in Charp. , of 
Franlc Aspen. 

The Gr.en Q\~!lrtz m.bua, Oatman, baa 
installed I'l Gibson mill The abaft • 
down 140 feet, but the water is up to the 
'To·foot level and they Are not yet cqul.9-
lied to handle the water. 

n", Dardanell..., Chloride, • ~. 
ore end expects to put on a ~ foree 
of men shortly. 

The C,.c1opie mba., Kingman, • Mid to 
be operatine its mill with a bie aviDa' iD 
values. 

The Bill. Jack.t min. near Crovn ltinL 
have made recent developments that ahoY 
eteat improvement in the property. 

The Di.taff mine recently abir;>:.'li from 
Chloride a car of or. which is e~!td 
to bring about $8000. 

The Wilbelm STouP of miD.. in th • 
Secret Pau aection, about fOllr miles from 
Goldroad, have been taken ever .by \he 
Secret Pas. Millin. COlDpaRY. Thia prop- ' 
flrty is said to he r ich in &'Old. 

. The SU"er Trail. Mh~i:.ll. Compu. has 
latel, been orpnb:ed by c. W. Hez1\don. 
1'hla company will finanee :md operate 
the DhuaCJ;d Joe mlae. . . 

ID. P."roU at Chloride bu l?ealIQle4 
-"1fOrk with one shift of mGn. It ill said 

work on the Rankin tunnel wiD ccmmence 
in the (;tirly fall. 

We are informed that ore hal been 
reached in the drift on No.1 vein in the 
Hidden Treuure, Chloride, the ore bod,. 
being four f eet thick and well min~ 

Th. Kin_man COD501idAt.d Mh ... Cva
panT ill makin&, rapid progreu with its 
tl1nnel. The face of the bore is SAid to 
be all in ore. It is expected that '" ~ .. 
flow 01 water. win be encountered. 

The drift from the 60-foot level from 
the BuW7. tal.aft, Minual PUk, b .... . 
driven in rieb ore, • report of local 
pen!. . - • 

--..... Coici4i" 5w aia. at amvai Pm. 
hal bToken into ore on the 180 level. hay. 
inc • value of ,1200 per ton, aeeorcliq 
to report. . - . 

Work in the abaft at fho Mclly ~. 
Chlorid. has celW!d for a shon time. At 
present a station IS being eat at the 1(1) 
and a pump placed to keep the WIlt6%' out. 

Recent development. at the ~ 
.iaoa in Deluge Wuh. · is Aid to haVG. 
exposed &'Ood ~de millintr ore; , .. ' 

Philip Smith, 01 Chloride. baa lhipped PIMA .. ,. 
a carload of ore from the old Arthur 
claim. TJrla. claim WQ formerly known General Manager KeJao of the Arb~ f 
as the l=de~eIldeDC.. . Tacaoa Cop~r Com~". 'l'ueson, l'epllrts ~ 

A big body ol .water hal impeded prcc- • the. completion of til>! in.stallation Gf ..I 

re&& on the c:rouc:u' of the Tbumb Butte equIpment on the companya property. f 
ala.. ~ The double compartment · abaft baa 

The P~_ claim, formerly the old Jon- ftached a depth of 200 fee' lind fa _ p~ ~~. 
athan~ near the Froat raneh, is beine down. . " . ,. ~'. .. . .. (. 
worked. , .. :.: . . ' ;" .. ;. 
: It is said the T.nll ..... Compan7 will PINAL 

build a mill and IJtari operations on .a n.~. Chi.f Cop"... ~. 
large Kala SOOn. Sombrero Butte, is shippine regularly, 

·Tt.. Tom ReecI Gold mm., Oatman, ill ' three trucks hauling the ore to the liay
said to have ' lufficient ore in light to den Smelter. Two ahifts of workmen an 
keep the mill running to eapacity for a efJIP!oyed and development worle II. bd na7 
:vear withou, any new exploration work. . kept well ahead of ore extraction. ." 

It is eaiel thE! Hiabl_cl Chief pl'Operl7. . . (C~~ to Pall_ SO) ,. ' 
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TO ALL mODUCImS OF COPPllR, IEAD and ZINC IN ARIZONA: 

DEC 1 51947 
DEPT. MiNERAL ru:SOURCES 

PHOENIX, ARIZONA 

, .. 'v' . This deparlment and others are ' maldng strenuous efforts to bring 
: '~Qout legislatIon which will help ameliorate the l'Ostrictions and ditt1-
.~:;.', 

.. culties taoed by the produ.cers of copper, lead and zinc, and other 
s~raterc , minerals. . .:o::'{ \: '.' :-. ' ; " 

To ~SSlst 1n these eff'orts it is .vlsable that wo havo an authentic 
survcy ,ot the results ot the Pros1dontts vato ot tho Allon Bill. and the 
rosults · that would tako placo It a now bill, such as the Russoll Bl11, 
were passod by Cong~ss. 'rho Russoll Bill 1no~udo8 all stratogic minorals. 

While we have aU leerned to love questionnaires just as wo love ' 
stomach ulcers J will you pleaso give the answers in you,r best jud~n~ f. 
to tho tollowing questions' , 

1.· What Was 'your approximate production in pounds per month tor 
the period preoeding the President's veto ot the Allen Bill? 

(Copper J.. 002 I Lbs.) (Lead 61,966 Lbs .• ) (Zino 75,52£2 Lbs.) 

-. 
2. What has been your average production per month since that 

veto has atteoted your price? 

(Copper--1e. ... '9%I;.oI.' ... 5_ .... Lbs .. ) (Lead 63.385 Lbs.) (Zino 116,610 Lbs.) 

. 3. What is your estimate of your. produotion per month tOf the first 
'levI months ot 1948 it prices :remain as thoy aro now eJid no 
pramiuma arc in otfoQt? 

Lbs.) (Load 6S,Q.?O LOs.) (Zinc.uo, QQQ Lbs.) 

, 4. Wha.t is your ostimato of pl~uotlon par month it somo incentive . 
plan such as tna RUDsoll Bill woro in otfuct? 

(Coppor_.2 .... ,r.-5_OO_z __ Lbo.) (wad 8,,000 Ibs.) (Zinc 16Q.OQO Lbs.) 

5. Gonoral remarks: J1nc, V~$lft§aidentl!l voto 01' t.he Allan E11 1 

n haVe bem1 12idDg about i6.0OQ per: month. UnloBfl prrgnillmn B1:A,. 

~!!=in5tE\-t~d '11 wi.ll b, t~U:c.§d to clgse down 'n January ,191.8 

An addressod anvolope 1s olwlosod tor your convonienco. but you will 
havo to holp wi th tho stmnp. 

CHD:rnh 

We have tried all means to to' improve our grasie of ore and 
cut our costs,but have had little success, .~ /1/ /.7 ~ ~ ~ 

oJ Hiners Co-onera.tive A8Sooi,~tion.ooerAtinst'_ / l?'/ . • $ ~£.d>..L... __ ._._~. __ 

. " . " 
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',< . 
, . 

'. 
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from 1\\,1__ Bureau of MiAu !uUetin , 140 

Cu fb 
(lb.) 

taane •••• 1890-1930 1,000,000 lb. 30,000,000 

Ichuy1kil1 1900-1930 2,000,000 

• include. about 20,000,000 lb. I'D 

.- . ~. 

.. AI 

'50,000 '''0,000 

5,000 20,000 

, !, 

" " . . \ .. 



~ . , ...... \o.~ '. t ., .. ,', • 
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J' f-~' .,' ill 
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.'" . 'I I ,~.,\ . . ;:'. " . 1\ 
. i ':;r:lj . 

.. :il 
ii' 

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

. , , 

.. -•. ~.:.: .... .. _. _ ..t .. ::. 'ttl, . (J ~-!J-. 

J ._. 31, :tl' (, 
i 

I. 

.s- .~" Il~ >-~) . 

_ "_._.,, __ .. ' .. ~ ,~ _ ~ .~7£.r . 
.; I' 

L~- .. ,~.- ...... -7 -1 ... Ll..7t 1._. ___ ._. 
'. 0. jl; .2.3 

.-- - . .... - . .. . - If ir /J,....'- - .. 

\ .... ', . 

-

. 
I' .. 
I·~~ 

~t;( 7.17.._. 

~/~ .- 7.t;J. _ . 

J .f,!! .... J,-~iJ._ 

.2 .. 7"* __ .. t.lIY-
'" 

_.' 671: ~.51" 

,4j' ,l.S" 

,~,:, I ,'S-

,OA/! 1.'1-1' 

~tif.t u,;~

~ I -4!J1.11 4 ~ dl'~ , 
~t!-·i~ 

" .. 
~ ~_I'",r 

~ /fJNf~r"?'P" (From U.S.B.M. MINERALS YEARBOOKS) 

rm. AriaOIUl Bureau of tUD •• hUet1D , 140 

Cu fit Au AI Total Value 

\ 

(lbl) 
T.nn ••••• 1890-1930 1, 000,000 lit. 30,000.000 '50,000 ,"0,000 

Scbuylkill 1900-1930 - 2,000.000 5.000 20,000 

$5,500, 000* 

12~ ,000 

• lDc1u4e1 .bout ~O.OOO.Ooo lb. Ia 

/ 

\ 
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The dale of complete mill op· 
erations is nearing at the 'l'enll es
see-SchuylJdll mille at Cl1foride. 
J\f:Lliy" nc!w Iluditions nre being 
made to th e III escnl milling p lant 
and the actual date of starling 



 ' Langley, president. u n" " f, ,,lph n H L'sher sccrel:,ry-lrcas-K "~1nan'J'\ .. { ~ I . " I' CI\'",!"s p, El Il\l.'l' , :l "m'('\or. a n ,'r . nne . ' .'-

~F~ l!""Iml~~IZON~~ 
Yie)d Tripled ~: 

J/'AiLead M1.i~ ~ 



tend ent. R· I 
/ ~ J-.J O -'flo 

e
5

~
,

_
v

.

L. Cha l'lllnl1 i ~ 111:tl\:t ).!'e l' o f o p ('I' ation ~ . 



 ~ 
 =:}

t 

~ 
, ") 
 , 
g" . 
," 

 \ 
 
 ~ 
 <:.,,~ 

.... ,,\ 
f~\ . In\j 

 

is 
n

-
'
e 
s 
r 

 
 

the 
ill e 
red 
'd 
es 

de, 
lll 
lJ 

b(' 
w 

of 
s, 

;< 
e
~' 

d _ 

rej ----.
ng l, 
:~1J ~ 
r~t 
hf~ ~ 

-' ... ~1 I) 
l' - ~ 
r~ 
>; 

'--:::: 

TENNE SSU·: SCIIlJ \, LKILL 

TIn' !lllNING JOURNAL lor MAY H, 1944 



l

t
i
j

o
"
.o
f

t.

h
, ~
:o
t

,u
u
f
i
m
j l

p
',I
('
t~
t i
J1
A
"( 
7I
h

t
lll

·e s

th
tl-
o f

..I. nv

(

:::go, 
t he l

6Ull 

Ill' t.h

w h ich
lo w 

Th
; l lI l ·lt
,'(H.") ))

;('e ll 
Ju elt
r () lJ~

. .....,~'I1.'''''£ ......... ''''''' ....... ·I.'toJCIoI .... · ...... __ t __ r.:.a.;.~ .. _~ , .• _ ... 

~, 

..... -......, 



du'c oro Wo. IJ v. · __ _ 

:J eOn1puIIY, Ilhl}I)I\'u. •. ... 

ccntrat (Cllli >..," 

blc, clllcfly 0 1!1 .. ~ .".:; ,--__ _ 

 rClIi!ltltrll't; 
·"i.--__ _ 

i Jl mlnf! illl " . 
r furnl;: , ';;:{-~u~-:o.:

:,,"" 

---;fr--=-"""'=""=""" ...... """' ..................... =
-. 

· 'm 

·~·r>. '., : . .

.·iPft-"!t

. :~= ~.:~:.~j.~::.~;i.~::~.;:7:.:
: :>Ji!!H:;Jf!~I~

. ".

,

liRf k 
• • ~, :. . , 

~ 

){;\ 

. I ··.·

[ , 
{ 
[ 
I 
t 
I 
! 
r 

f 



I ' 

.: .. ' ~ .
::-: " ' , ' 

: ." ••• ~; ;. , ,

.~~~-i!
.. 

. 

! " I .. f I II ' ..... . 

thlol'l e-~ir e 
I Installs 1 ew 
iJosbua /~7~t~1 · Will Inci'e

I 

t 
\ 
I 
I 

..... ,--~-.-----.-..--~ .. ~ .. 



A. I.;. .. :&.. ' . .. • •• ..,jI'- P'.J"»'" _. 

%( n ~'''~~¥-I!~

I 

/ 
./ 

! 

.. "P¥MC'Dft'U,,.··'t7, .. t"', '·'MW£Se h -O' 



J E I~ N-E SSE E 
HOIST ~10\V IN 

RETIMBER!N~ 
AT IENNESSEE 

,/1 "/" , ." .' ~ ;. ~ .,. \ f\ . \,....-tIo-.... ) r . " • 

\VORI( GOING ONi' 
! A T TENNESSEE 
I \. <i - ' I 

\ I~ , I 'J ' 



<F 

~ 'J". ---. .- ~ --.. -. -- -- .. -.... . ---.. - . ", 

- , :~: . :' ~ ' ~. "' : ' . . . - '., 
. ,.1 

. " " " " ':' ;(-, ' 4, - , .:.~ . ' ;" : - t, ",' ,," " . ' . ~i _ ... 
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Month A61!8l9 ltJ.,:. Ope rat1.lI{; l'er 1l'1l '; S'Cl~ltor Por Vc 
' 1946 . ~ ~ !a:. ~. ~ Coat .!Ea Value Conota. ~ 1;. 

Jan. 3990 $ 28~29 •. 00 · '1.10 $ 2.0034.00 5.02 
l'eb. 2769 .-05 1.7 3.4 7.8 2557!h 00 9.2J Zl017.00 7.59 
li::lr. 3730 .044 2.0 4.3 8.S 29384. 00 7 .86 29918.00 0.02 
A.pr. 3434 ~O3 2.0 40.2 6.6 243·13.00 7.08 29059.00 6.46 
lla;r 2690 .03 1.6 3.c 6.9 30390.00 ll.30 : ~fi77 .00 6.53 
.luna 3191 .02 1.6 3.1 5.2 33111.00 10.38 1 5';'97.00 4.95 ~Z500 ~ 
JUly 3471 .03 1.7 G.e 5.2 38035. <Xi 10.96 16810.00 4.84 27{J3~ 
.. ug. 3906 .03 1.9 3.3 6.7 39835.00 10 .20 26443.00 6. '14 4274~ 
Sept. .'3289 .04 2.1 3.4 6.6 37765.00 11.48 24321.00 7.39 3 fJ 96C 

·Oot. 3403 .03 2.3 3.4 6.4 46500.00 13.60 2~143.00 7 . 09 3239£ 
. !lOVe ;';U77 .03 2.1 £..8 6.8 4-:1.000.00 15.29 18412.00 6.39 2~904 

Dec. 2685 .04 2.5 4.8 7.2 ll§lh.QQ ~ 22812. 00 .§.:.§.Q 3656f 

.,9435 420781.'00 10.67 266343.00 6.75 

1944 

Jan. 2298 .04 2.8 ~.8 8.1 45459. '00 19.78 19803.00 G.61 ;1323(14 
Fob. 1982 .04 2.8 4 .6 8.1 41176. '00 20.77 17794.00 8 . 98 E90lE 
l.I.!ir . 1\178 .04 1.9 3.8 6.0 41911.{)0 21.19 12815.00 6.4 8 ;;121C 
Apr. ;:683 .03 1.8 3.3 6.9 38008 .. 00 14.46 15474.00 5.'77 2680;: 
J.!ay 3019 .024 1.2 ~ .6 4.8 36464.00 . 2e-rv-e I:L.' 1 . 9716.00 3.22 17102 
~une 2~07 .032 1.9 3.5 6.7 36160 '. '00 15.02 15035.00 6.24 25214 
Jt! ~y :':400 .030 1.5 3.3 5.B 38154.1Q0 15.38 13942.00 5.[" 2353) 
AU£:; • illQ .030 1.3 3.3 5.3 ~QQ .llill 219.1l:.QQ .h§l ~ 

19017 $ 313145.'00 16.47 116554 .00 6.13 .;; 105I3E 

9 .73 . 
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!'E::rr2SSE:S-3: cr:~-:-:l1!, I!::7~ r::- ~' :::1!: 1:. . 

Operat1.1l£ 1'01' rI-· S!:l~1t «!r Per Value nitb ?ro!!l1ums 

!In. 
" . 

.!. Coat ~ Value Conets. 1£!! ! II £ 

$ 2B~29 •. 00 ·7.10 $ 2.0034.00 5.02 
7.8 25578-. 00 9.2J 21017.00 7.59 
B.3 29384. 00 ~,' .86 29918.00 8.02 
t..G 243~3. 00 7.08 29059.00 6.46 
6.9 30390.00 ll.30 ". "'1)77.00 6.53 

5.2 33ll1.00 10.38 15';' 97.CO 4.95 ~25D04 35891 

5.2 38035.00 10.96 16810.00 4.S4 27033 37387 I ) 
6.7 39835.00 10.20 26413.00 6. 74 42747 59:':4 7 67163. 

6.8 37765.00 11.48 24321.00 7.39 3 fJ 960 53599 GCJ:2!l 2 

5.4 46500.00 13.60 2~143.00 'l.O 9 38399 52655 58619 

6.8 44000.00 15 .29 18412.00 5.39 299CJ4 41395 1C348 

7.~ 43511. 00 ~ 22812 .00 h§.Q 36565 50320 55227 

4207B1.00 10.57 266343.00 5.75 

S B.1 45459. '00 19.76 19803.00 G.61 ~32394 44985 49476 

;) 8.1 411 75 .00 20.77 17'794 .00 B.98 29016. 40<"39 4·1421 

S · 5.0 41911. 00 21.19 12815.00 G. ~ 8 ;.;1210 2%04 31767 

:; 6.9 388 08 .00 14.45 154 74 .00 5.77 26803 42440 

5 4.8 36464.00 '2~ 12.''1'' 9716.00 3.22 17103 25174 

:; 6.7 36160 .. '00 15.02 1 5C 35 . 00 6.24 25214 38[' ?0 

1 5.8 38154.100 15.38 1394<:.00 5.r' 2 23531 .3FJ 772 

3 5.3 ~QQ ~ ill..72.:.QQ .§ill ~ 32~54 

$ 313145 .'00 16.47 116!i54.00 6.13 .:1 105138 '. :104194 .~ 

9.73 : '01' Ton 
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lYE A. WIMER 
630 West Sixth St. 

Los Angeles 14, Calit. 

Octobor 15 .. 1945. 

Mr. F. G. Ourle.y, President 
Atchiaon-Topeka-Saata Fe Rail~ Co. 
eo E. Jackson Blvd. 
Ohioago 4, Illinois 

Dear r. Gurley. 

The writer is presid~nt or the Tennea ••• Soh~lkil1 Oorporation, ownera and 
operators or the :ronneas eMilIe a.t Chloride, Arizona. e have been shipping oYer 
your linea from Xint;ll1an~ Arizona, to Amarillo, TeXAS, and to 11 Paso, Texal, for 
a number of years. 

Recently a group ot &saooiatea and ~8.1t beoam. interested in investigating 
the pos8ibilities of reclaiming ao~e of the desert valley lands in ohave Count,y, 
Arizona, the oounty seat of which is Xinoaan. After talking with members or the 
Reolamation Servioe of the Department of lnterlor:,j Mr. o. O. Wi1l1ams, StAte Land 
CommisdoJ:).er of Arizona; and Arizona Congressman John R. Murdock. who is the ohair-
111811 of the Rouee Committee on Irrigation and Reolamation, W6 find that the plan .. 
have i8 feasible. . 

It seems that the ti. is now ,10g10&1 to aggl"eas1vely pursue the idea beoau.e 
the tederal government 1s conoerned with the problem they are faoing in providing 
homes and suitable means of livelihood for returning veterans. The project we haTe 
in mind i8 of such a nature that it could be started almost iUllnediately and cOIIIplet- . 
. ed wi thin a r~asonable length of time. It would provide 1n the neighborhood ot one 
thowland 1.a.r.ms on soil tha't could be made to produQe a large v r1ety 0,£ crop., 
watel! being the only thing lacking. Ther@ is lot. of water in the Colorado River, 
and at thi~ time the tederal government i8 oonsidering the finanoing of a number of 
reclamation projeots soattered around the oountl7'. some of' which Ilre undoubtedly 
lee. praotioal than this. 

This project, when oompleted. will be of Bubstantial beneti t to th$ Santa re 
Railroad through inorease.d freight and passenger tra£fl0, a8 well as increasing the 
value of a large amount of land now owned by' the Railroad whioh would co_ under 
the proposed irrigation project. 

The wri tar would like veTY much to see you at your oonvenienoe to d bouse the 
above lila t t er .further. I understand you spend consideraole time in Los Angel •• and 
if you lI'Ould. b. kind enough to let. know 'rvthen you would have the time to see me, 
I ...., ~ld app:reclate it. 

Ver,r truly your&_ 

(Si&ned) • A. imer 



. , 

OotO_r 24. 1916. · 

• I. A. lMr. t/'O LL-/ 
530 We.t Sixth treet, T~J /1 1 7 V f&:> 7," 

ltfr O{)6 {) 

Lo. ». 14. .U.torn1.. I 

Dear r. 1f er. 

foUl" let I" ot Ootober 15th about the poa.lb111t1.a 

ot 1"801&1111 aOile of the de.ert yalley lande in ohaft Oounty. 

ArtaoDa, hat been rea with inter •• t. At the aOll8nt X ha.... 0 

detinite pi tor Jq next. vldt to Lo. Ancel •• , but in the ..... 

1Jae I would. I.t that you lab to et 1n uoh wi tb 8IY 

rel.ntat1. .. , r. 

I" 01100, or 0\11" ini~ iu.r. r. • • Balli in thl 

• Bu11U1ng at Sixth and 

ot .,. , en lemen 11 •• 11 qualified to diaou •• the .ubjeot d 

.ure they will be.,.ry 1 4 to hay. a Y1d t with you OIl the 

.atter. I .. givin& thea oOPY or your l.t I" 80 that they will 

be aoquaill .4 wi 1:h • oOl"r •• poncWnce 1t you oall Oil th ... 

beo - )(r. Rydin / 
)(r. Ball ing 
J(r . Grogan. 

360662 

err truly lour., 

(Sfoned) F. Q. GtJBr.Ey 
. K 

Wi th oopy ot Kr. !mer'. letter. 
In the event Ur. Rydin or Mr. Balling 
have a talk with him about this 
subjeot I shall be glad to have any 
comment. they oare to make. 

F. G. G. 
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Los Angeles, November 6thlr 1944. 

File 41.0050 

Memo: 

Mr. Bruce of Seeley-Mudd Corporation, called and wanted to know 
if we could inform him if the Tennessee-Schuylkill Mine was shut down. 

I called ~. C. K. Adams, who wired the Agent and received the 
following reply: 

"GOIN:- Los Angeles - Nov. 4, 1944 

At present time Tennessee Schuylkill ~fine 
is closed down. Some talk that they will 
re-open under new management within a short 
time. I will keep you advised . 

NORTHRUP 2 :35 P ~ n 

Later I telephoned Mr. Bruce and read him the telegram. He then 
asked if we could determine the reason for the mine closing down. 

~tr. Balling called Northrup the Agent at Kingman who informed him 
that it was due to finanoial troubles. They have no labor difficulties 
and apparently their ore reserves are plentiful. Mr. Northrup said that 
some people from Globe were looking at the mine and he thought that they 
would assist in getting the mine in operation within 30 days. 

T. O. E. 



F~nle.,.,,~ J.",.n",1 
~O"c;{ '9 ¢ } 



TENNE ~SEE 

SCHUYLKILL 



Base Metals 
Los Angeles, October 15, 1942 

~ 1/-/. '" ., 
r.rlJ-4" tJ 

The Tennessee Schuylkill is at present milling 125 tons 
of lead zinc ore per day, at~hloride, Mohave County, Arizona, and 
is planning to double its mi capacity. · Milling includes flotation 
and a close separation of lead and zinc is accomplished. 

Lead concentrates are shipped to El Paso, while the zinc 
concentrates are shipped to Amarillo, Texas. 

A recent diamond drilli ng program is reported to have 
discovered a large ore body of zinc ore bn the 900 foot~evel south 
of the present shaft. N. A. Wimer. is President of the Company, with 
executive offices in New York City. 

W. M. Balling 




