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exten4 belo.r € , ltic • er e.bcve &, '100 •. :rr11r:er1 orca prefcrJ.nute. 

lfon- c (J:'..- erciel outc.rors ere t :b.e rule , Eo t .tfi.t ti!:uet !:ere , .re '(£;A¥ 

be found i n tt..e c1£,tr1o t t-;; pro&; ,ectir.g nt:gleo,et stretc'tes or 
Yei t:.s. 

The '-ue-e li li.i no la l oerztt.4 on \ he Lort.h.f;.n1 part. or \hr, 

Q.ueen. Vc t n , '1:'b!ah st r 1kea northerly- s .. nd t cirta tho ea.-et ~rn l>ono.d­

f:l ry ot t t e 41s tr1et. .r~v orebl e resul t a are a.e.14 t o l,e obte.incd 

trrnt 1 \ no-a 1.n 1\a cen.tre.l e.n.4 sovtherJ'j • t r e \cbea. 'ftc pr-o_pert7 

1s well e i t ue te4 for tu!t,,'lel de.Yolo~~, t•r :a Ein:!,r&l creek a\ an 

el<sTat1on bebw H ie h ottoaus et pottn1t1u {)re-ah-::,ota. -~e .:•;eea 

Turi.nel 1a a.bou\ MO# long el u elevation of 1,050'. Ell.o~t1r-ag-

1.n& a\re\chea ct (jrea t..aTe b.ee1:. to'W'ld &\ t~ .. e 1nr.a-r h!:lt e-t ita 

lor.gih, which .b.Ta 1..a:proTe4 u,wt..r4 rtth ainll r-a1&1l!& az:id •"cp1~. 

0&.!7 small U'C!i.& on the Te 1n sheuU b-e 11!ll'aTOn bl e kO?; use ot 

,iitta 1n \he .u.ls. 

Sall iam:i.s.c•• o-r J>O&s ! bla an4 proa,ee\1'fe orea ue 

1nt.1oa\ed. near t.l:.e YC2"kinga. nese lldgh\ total mere thsn 4,000 

\or.a nth t;rO&-a aa.£&J" Taluea a\ pre&e.r:$ ct abou\ t,11.50 l,'cr ten. 



t. ho r e-,er.t :: :. z- i..:. i r: ... :.:.:~ n.1£t. t e.::-,:)Ut.t t : c . .s qch ~• 9 1 000 i,na ca.rr,-

1:i.g ev~n hi&h.er TfJ:lues . The outlook rc.r orce in Qeversl h.ur,f.re4 

t.;:~, n0.l'th or tti? .-o.rk. 1?;£$ 1s s; ·c cr.r.tr. tive b u \ 'ft.:ry .:.:. ·· )d. 111 rrcb-­

a't>1l ity. ..Pt.r to t:!la ncrtb. c.;.d i;t :.uth tr~e o.utlock !or ~;,eeul s tfyo 

ere a in l"'r-ec to.ilil::: £e~ 1.s ;.. r. >d , -.: o t:io t .:;. a exten.3.tve p1•otra:.a of 

prca~":'-'Ct~ ;: ill pro~tly ~e tJ::n:•;;~ r ,tt; ! e·1entu.Bll7. 

;~ £.e~~r&l ; r oer !im ror tr.~ pro:;;rnrt7 is bo~~d on \be 

11Se tor tte nui rew ~ntta ot tt.o presa;'lt te.eili ties , ;roperl7 

r ar,a1r~4 ar,d •iu1p~ed, t or eonductln.& ~n i kt~Laivo C61'i;,ai&A 

at dtvelo;:zent w~ich. ahcttld yield U-t,is ot hllOu.r:t cu:ui grade sut• 

t"icie.\ to s<Sol.Jl'& trori mill L:.& a bi&il de1.;ree c..t r eaau:.er!i t i on. 

~e po1rer plant ~h(l'l,iirl la rGpu.re4 betoro July 1 , 

l :)~ 5 a t a cc,si Lot 1n 8.X1;ct.a or ;; l , ~ O., a.n.4 it ahoulci be o~ 

,ooo • 
.3atiu-.nt• an4 e<,,;u1;,~nt ror the mine l.)et'ore 11117 

l, l ~ZS &haul~ tti\ cos, 1U:.:re th.an t-C> ,800. It.a operr~ ticn &I 

~~:xl!.l'G.S ca:;;scit7 Cur1r;g 1uly, .A.ug-.at , anf Sep \ ecber, 1:-..el'.!l1:.& 

a:1.s.11 1 te!'~ c~ e r.u1p!"jCn\ e.nt suppl7 1 a.~,11 no, cc:ai ~r• than 

Jl.t ,ooo., wh.ie~ Ld&hi be t.er\ dclin to $17 .ooo. Thia 1t0rk la \he 

a!ae £hould open 11..P an ••• LeTel 150 • lone, a •r l~Yel S!S' laq, 

a r~• conr.t::e\1.ag au_ppl7 ra.1 .... Ul.4 BJI:alle.r r-e t aea a.n.4 •to?••• 

lt ia cbrto ,._--... that, as1G.• rro2l. t. :i.e :rn.a 1u leYela, work should be 

ocncen~r-6\.e4 whez. poaalbl• in ihe rlo":!e-si o.rea. ! he Q.ueen 

T\=m:lel 5hwl4 AGI l>e 4r1Ten t5.rther Ullle,aa Aeaoulrabl.7 wc.n-uh4 

.,. ore t'1.ll41D&,a or lraupor\at !on .neeAa.. 



1,, nis'lJ.St , on a b-4~is et 75-tor:.s d.c 111 t,nd fer ; -e.r1oda aa ahe:,r, 

&s 10 dhf& \nee mionthl7. It ahc11ld extrao \ 90!C ot tb.e grcaa 

s.ss~y Te.lue ot t b.~ ore.a , ot l!'t:1ch 6oi et1otl4 return to the ;rcp­

erty es 2 net mon,ey reeovery t'rOZ!. th e st.tp>:.ar:.ts or t·ull 1on tri:i:: 

tte cyanide proce;as . Ini tial re;, e. irs to the n-1 11 should n ot 

coat r:ae t.~ac. ~l.f-.OO . The o ;e: r r. ti o!l. e r t :-.e ~il l u~ to {'>e t . l, 

1~5~ ahctl<l ne\ e,,~t more tben , '7,4. :'-0 ., snd it ?:B 1 be ;~~sible 

1, . $0 the.\ it -rrill be de£1rt.ble to £<:;; !l'l.,,x.i:rllZi w:ork 4.one ln 

ot.hLr t.t?-:-~-trfiOnta ot ihe proper .. , while i ::u~~e 1.lle:.c•pa ble ex;,~..,.-

It . ta eat .w.ate6 t.nai t he proQ~~ u; te Ciet.. 1, li35 

should be e:xecn\e<t r or a tot.e.l EJX~I:.d1 tur~ or t..50 ,000., an.4 t.hs I 

ores 1!'.illcd tiho'1ld r-etu.rn a s m-..1.0h ea ~ , :)00., an emDunt te be 

£trlTen ~or. It this can be 4one, t he o;n,.r :c:, tle.JUJ, 1nelucUs:g 4eT­

elo!)rnont. ah~lt heccr:.a $elf•l1qu1 4at1.LC t:\ \ e r sligl:tl7 latar \hai 

Aug. 15, l9S5. Tbese o~ratlons should. a·,tt.la Ul aTera.ge ;:rodu:>­

t1on or ~-tona ~l7. 

Uter Oct. l, 1~35 1t ma, rrcTe ad?1sa.ble tc ecld rc-wer, 

a.ir • e.ll4 lllL• ~a.1.ptT£ant ao tb&.i ihe &ill caa opera,• eo~tinnollSlT 

al a n\e or 10-\ona 4&~. Thia •oult be Acne la ., • .,. &t coata 

r&Dgln.e: rrw 11e.ooo. ldn.1- \o us.ooo. Daxinm. ne ~e:tter 

ahotll.d be atu.4184 h.rther durln& \laa oour:,. ot \he preaera.t ;pro­

p-a, anl nib~• f'laaJl•lllC arruget. 

Th• i,nrert7 ha.a a ~ prcapect·l ... Oll\l"°k ant 1 t• UT-­

rHUD.CU~,. 



-

Thia s ection ot t be r epor\ 1• desi gned to £iv• g~ter3 l 

1:!fOI"Zlf:i. t1on abou t t he d l 5tri et and propert7, ir, c:l ,;~ ! t g looetti c r,.i , 

Th& 1io0ollon (or COOllt};r) I,inlt& L1ttr1.c, ia ioo.1'.ited , as 

t.hc..vn on Drt.Tir.6 ( l ) • in th~ extr~e t.eE.\e.rll put of 5outho.rn i."ew 

t:exico , cbou\ t\3. :ir,.J.lea nerth~e c. t.e.rl1 f r om Silver CitJ , u~ at.-.~\ 

3-3° - £4 "N , 1os•- ,a "t· , 1n Re.~• 10 Sou th fc-r.lsl:ip 19 7:est • I\ is 

al s o 1n eouthern Ct. tron Cc-un.t7 t.h.?ae aett is ~t HeaorTe, 

The c om.."'lO!l na.~• t or the dis tr1e \ i s ~-0gollon ( ~ronoitaced 

llo-go-7oha}, although l a pa.rt. a and tor cert a in purpoaea 11 1• e.lao 

. blown e.a Cocney, tro:m it• cliacoTer er . T~ e n.runa llcgollo!l may be 

4er1Te4 t'ro~ t.l::.!i t or a Span1all• C-olon.1tl gMerscr, or troa a WGrl 

tor 211.a-tletoe. 

Tb• histc 17 ot t he diatrlo\ is 4eacr1be4 ge:nerall7 bcre-

1nafter, under C:re Depoa1ta, 1n the s ection deTote.4 to Geology er 
1it.e D1a\r1ct. 

The locat.ioa et tbe pr1r.e1pal. pror er1i1ea ot the Quee-a 

lt1ne 1a ah.on on D:r!l1d.Bg {l). Th•7 11111 l>e ·••ii ,. 11• 1A \be 

.BOr,hee.aiera par\ ot \he 41atr1c\, prJ.n.cipall7 
. .,,· 

of ....,. .ia.1.u al.011& the eanera INnLa4..rJ Gt t-ile ,1.,r1n .... .,'~" "'11111~ 
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't:!1ti l t!·;..e western , boundir.g , tault•sor~rp 1:s .r,.::r::ched . ·rt.ey lle 

rea_.1-cctlvel:, a.\ clevot1bLs abovo $Ca•letel of rroa 5,600' \~ 

5.900 ' and fr-cm 6,lOJ ' to 6 1 550 '. Between t.~, , :'l • rid;;ea lie &\ 

clevat ic,ns ct 6,800 • to 7 .400 ', 1ncrea:i1r_g ln i;lf.;YJticn to tte 

C.:..6t e lihlle t O t te ~OU th or t he l e.t. ter t he ri c..sea f.O Ul'.) to 7, ~co '• 
To the ncrth ot J'.:i:.:e.r!.l Creek ric,£es s.r.d pls.teaua sra cc;;-,:::::.r.n 

b ~twac.n 6,cav' an4 7 , 000 '. The tirzt t.h:,u::;~nd feet trc ;;. t··.e cet:• 

t or s or lrt.1r.agc are Tory sieep , the slo;i:Hl a.verogir.e 40° or 

r.1:,re , rt~;c. ed clltt"a belr~ 1nolu'1e-4. 

a::x:n:..n, ot r~la 1a prec1p1 tate4. Th• d.r7est mo!l.!b.a r.r• usuEll7 

the rcw p~1or to 1ul7. The bulk ot the ~11n ia prec1pitate4 

torreuitlal.17 4urinc the .su.:.r.ic.r. 

The •~er aup:;,11' ~or all purpo.sea at \be ~UNA Hine 

.ztJ.:/ 1,e cbttlne4 rrom lir~isira,l Creek, which on17 r5'rel7 dri ea up -
eom;pletel7 a\ lbal po1.Jtl. la aoaJunc\1on wtih lhe poeaslble 

AeYalopac11.\ ot a permi 't\e4 n,er al ie at aevaral. lhouand teat 

f'~thar ean, \h1a aource ot nier ahculd be 4ependabl7 s.z.;le. 



The Ctkr~tre.l a:.upply po i nts f ur t r,, ,a~\ri c\ Ei.re Kl : ss<' , 

Texi a end cl ilv-J.r City , !',: w l :exlco. t he t or-:r.Gr ls e. oc.ntcr ct 

goo<l rot.c!s . r a. 11.r ot. ds, and.~• e.nd truck 11.r.c3 . ~1lve.r Ci t y 1s 

A.l.so !U':l;·lf a";rve d b y n r a. 11.r·{n.d , a bu s ll r;, , tir..d truck ll ~cz . 

,.1rpl f;Le is,erv1ee eeot. ers e \ l.l ?ar,o a::d :i..l bu~u~.r<;.ue . 

A. ~ ln mocft.rn ti[.l":;;a7 runa ~,r t hwe·st l7 rrctt. .:ilv~ r ~ :·. t;;· 

to f escr-Ye t..r .. 4 bG7cn4 1L t o .nortllun J..r11~n.a. h em Gll'fer Cl t7 

t h1s rt 1.:.tc r un.s ·we.sterl1 ,!:{.;roaa •ome r ~llir.g ecuntr7 te:r le s:1 

t :~!:.!l a tlo zc-;11 mil.ea \o mee t the Mall£0 ,:; t the Gila El l'er 4r-:. l r.:it,!~ • 

Cl i tt Emf Gile.. Thence 1 t r 'UU up L'UOk 01~eek 4r6.1n.a&e t cr e. tK, i.: \ 

an oqruu dist~nee lo orcs s a d l'f1de oTer 1.Lto l h• Su 1-''ran"J.aoo 

drs1n~e. }"rom t here t o Gl erl'i!:ood , a t ~t ,i l ot e.l>ou\ &I a1 l ea , t he 

r034 k.eepa to t.he eut of the r l 'fel' , ha.Ting ~ 1:1 Ct;.rves uA re.as .: n­

a ble grs.¢es ~• 1\ or~saea tr1butar 1es rro~ t he e~s t. !"re~ Cle~­

woo4 t.o \he creas i ng or i.·1.:.err..l creek &b-v ve 1..lrr.a is 1.bc~u t 6 m.1lea. 

T!le u-u•k roa4 to t.he ,uee.:t tr1nea run.a r.bc-u\ e..not he r :ix a1le~ up 

F~neral Creek, \ hrougl Coone7 Box Ca.tt.7cn, •~ere 1t 1a var7 ditt1• 

au, •t •ln \ ena.t11te 1a maq phoea. 

Tru.apona,10 'to l he Uall"i cl tr om S11Tor Ci t 7 Wtta 

ot lrua_pon, poor 1"05.da, UDb:r14&e4 fiec-d.e4 riTera. etc. This 

11aa beu le.rgel.7 eurel now b7 moden road.a ant trucka, ao 'th&I 

\ruok t'reighta a.r. oo,ntraoto4 tor al J6. pe r ton • 
. 

n.-. ta a UaDM Iha' $he ·.l'OU ,o ~ha , .... Hie.a •111 

M ta:,rnet. ~ar .- the ecm.\La11&11on of • .f'altl.1o ¥:or l.:a pr'1 Jcn 



and senl:;ral su~;eet& J ?rctesscr Jc'hn ? . Grahe.a, on m1111 1!!1 ar~ 

:t.r . R. 1 . l!utbsteiner, on .;o~f: r . Ths r :Jporta by Craha.m anti 

Hv\hst.e1r..er are !..;!,dt) ptrt or t h1. a . oi h'= r 1nfcrr.fl \1 on ha s bc•?a 

liex:teo, betng Bltl.letill 76? ct tt..c- c. s. Geclogieal &u...,c,. 

l'llrguscn g1Tsa a bibl1ograph7 or ithe 4.i s t.riet, one 1m;or\a.:i\ 



t ~t a lls ot geolo~y or the rog,:>llon l)1str1ct ct.ow ofr• 

i ve rocks ot t he Tert 1cry , ~~ich cons i st ~r f l ~t-lyt ns leVfi 

t ~r, rocks oco i..;.rr1r:.g i n. 1nterv r 11 er erJ.;;tion. Th~r,e were eut 

one cf tt ese • 1.1nd ror.r:ta t l.e a.a t e n border e-r tto a 1s. tr1 c\ . 

t:..n~ 11r:k1r..g. The ;., ueen Vei.c tl.1 ; s eteepl y, r.~,:_ r ~ \h.u.n 72."' . to 

the esat. Deins neu- the eurts ce , t h e ·1re1 r.. a \?ere a.1.uc:ra.11~d 

fhe atnera.11z.at1on co.~t a1n•4 CJO!lt.empo.ra.Iloo,;.a ph~#-C• ot hl~t;; l' 

ieq,erature, tine i:rune4 a1llcs, e..!:id l. oW"er te:apereil.J_re o~lc!t1c 

in ahoota ct fiU&.rtr.. ¥:"1th a.tie.ll prc;,ortion.a ct aulph1 tea, wt 1tib. 

ia 0.nl7 al1ghtl7 CG.lei t i,c aDd wt.let hE.a a ~~nula.r or •gre.ni t1o• 

texture. 

The ahoota han often ha4 loLger borir.onte.l tllaa v~r­

tloal. 41.aenaiona. an4 large prcport1cna ct Yein area lu \he 

atro~t ftlna have bee.not aboota. The sener-al bottom or 



in the tuture . Its outlo~k ta t:ood . C,-:>-~ results are said 

to be r!O'W bein..; obt:11.ncd by su ch method :s 6t the ~i~h\ pro;ert7 

( -~ueen Yeln north. ot r nnr.cy in. 2'am:.&7 g:roi.md ) r,nd "Jt t h e tt e ~­

~.:rod ; l:.ul alll1.larl7 im;oc-tcnt results sh-~uld 'be ex;-eot ed t':t t tLe 

the pr1nc1p!!.l t c:rr:.s tl or:a i!i the 1:ccoll on rts t rict. The ge r..ez:-

ti • hculd be not e4 t hat, aa would be exr ecte4 from 

thtokna .. aA4 Ola.6.ractcr withill ah.or\ ciata.AOea in \he Di~t ri ct. 

ft1a 1• ••:>eeiaJ.l.7 nll shown ln -t he rap1t th1nn1Q& to the 

north ud .wea\ at ihe Le t'idvoo4 Gulch fhJOll \• t•tt 1.1&4 ot t he 

hlUleJ' ~ll~, an4 ·ot the ohe.nc• et the 1a,t.- ,o n.tt lo the 



ec~alderabl & 1ntez~als of tl~e lnt er venGd between YLrlous 

::..ueen Ui Le 1s t Le l.:1ne r f.i. l ,.:r-eck n.nle s i to . : L .e :r· e..l C:ceclt 11ea 

Table ot l"orn~~_t1 o~. 1.n l:.o;;ollon il1str1ot 
(~od1t1ed frcm F•r£U~on) 

l !"ro:a young t o ol.4.) 

011• cor..glocere. te (locs•lJ 
conaoi1aate4 gravel) 

.Basalt c.1kea (prob1:.bl;r con-
ten:t;,ora.11.aua rt th the 
Gila eoll€.lom.erate} 

Tert1e.r:zz 

llner&.l-beu-i1"4g veix s 

Intna1Te andea1te and 41abe.ae 

Dog OUJ.ch rom&'t1on (conglom.er-
e.te a.n4 aandatcne 1r1 th a tew 

(J"erguson.) 

Feet 

1100 i;l ua 

.le.raea ot raA ahtle) fJ)0 plua 

( Lo ;.. . .., l e. \ 
,uean ~1.Le) 

:reet 

absent 

absent 

Thin 
~nna.n~ 



i~ocol l on encesite { t:1clud• 
1r1g O!la or :-.ere c1L c 1 ta 
tlcT-s ) 

Deeuwood Gulch rLrolite tu~t 

filiyol i te like ( p.::;:s i bly oon­
tc~J,::<.tranecus -;-i th. Le.rHh.ood 
Culch rhyoli te t\1.Ct ) 

Last Ch~..nce e.1·,aesi te ( rlol'\·s . 
bre~o1ea. ~gclomcre tea . 
r,ral t u rra) 

Fanr.ey r hyoli te ( tuft 
north ot 1::-1ncrr:: l Creek} 

Ji.ir.i,::r s l Creek t .. nG.esi t e 
(l~\ite) ( f l ows , br ecc1ea , 
u.e,e.loQ.f: r n t ea , r;,;:d tuft" s) 

raoific qu11rtz l ati t e 
( t'lor-a 1n upfar r,s.r\ 
of Cre.r.Jctoim a o.nd&\ cne) 

EouLtou o.nd~site {~iLLle 
flow nee.r bs..ee or Crank­
\on aan4atone) 

cr&nk--toWD aanii.sto~ 

Cpone7 qua;ris l.at1te 
(nowa ut tufts} 

ffllitewater Creek rh,yolita 

Unera.l Cr~~k i.ndes ite 700' 

6C ) 

l, ZOO 

1,4:00 

"100 plua 

l L.oc::.l :.. t 
"ueon t 1,:. o ) 

.. l!S:' 

4 E-O 

aoo 

25 

'100 

abaad 

The iU.ural. Creek J..Dde.ai" 11•• 111 the toot ot a.n~ 

betnen coa_;>ozuu,u or the Queen Vein 2.oa• • near l{ineral Creek. 

Al.though u.nderl.71.Jl.& rcrmattcna are not expose&\ io th• eaat ot 

Ille T111& Ve111. 11 la llnl.7 \Jlat. IINl'l7 all et 1118 .folaltoti l• 



s uc.c.en.ly \o a tut.r to t. tc r.or th ct 1 ·1 r.t·re l Cr- ee k 5.nd nesr tl:e 

. 
n•3 1. ghbcrh0cd i t f:.-r • .:.a a oor.sp1cu;.,t; s ;:.s:rk 1ns for=.s ti on b('Ocl:-:.e 

or i ts white col or . 

1s expose~ for e. Lhort c..~&t e.r~ce to the nor t h o!' e nd a cor..a14er-

to atou\ hslf w&y aoutb to l~~ercl cr~ek. !Le tor;.;at io~ con• 

s1~t• er n:umero-u.s \hin no-wa a.lt err:.V;. t1~ with volc!tL1e brecc1a.a. 

~t'• ocour occaa1cnsll7. lJ1 places reworked aendstone occura. 

The top oooura a, aboui 6150' on th• aaa, and a\ 6?w' oa tt·•• 
wast, which g1.v• a rout;h rs.es.sure. 500' or .more, ot \~ yertlcu 

41.aplace...ent caused. b7 th• ~e•a Vein Zone. 



The forostton fo r~& & convenient Qfirker bec~uee or its oona 1 

1et r1 ed. ror!l11ns t ts hi.:.):i cona;,1cuous reddish 'Fh1 t.e 'blutrs ~b,;;ve 

41 \. he toct -e.~ U Te1n f'r'j:r:_ the --_•.1een Tun..l'le l no r th t" t ~• A;,.sohe 

ai 'te 1a \he 4om1.m..n\ rec:E. nort.hlrard rrc:;. the Ticln.1 t7 ot the 

of 450', poaaibl.7 ~•~ch1q 600'; e.!ld in the l ~tter 1n ex~e~a 

ot 500' • na rorsat1on 11. compoaed er r. l t.. rge prol)Ort ion ot 

non, a.a4 lael.u4ea a t•• coarse breoc1a b~d• ct ooiai~erable 

th1claieaa. There 1a a tn1a bs4 of &!;.Ld1: tor.: e et e.r.c:.tl ,o• a.boYe 

- \ha bott.oa ant breeoia 1a conaplouou.a at o.bo~t -600' 11p. 'f'u.rta 

-tobeaearoe. 



oo.:i.pon.en\ ot the ¼;,Ueen Vein Zcne a re&rlfin t ot \he Deg 0-J.leh 

rorm:ttion occurs &' the hleh.est point on tte Victcrla olaii'?. 

AS seen there it 1a undoubtedly the bctt.o~ ccn[loI:terf.te c.es-·be.r 

or the rorf.i\.!:. t ion , oona1st1r,g lu:"t;ely of lr.;.re,e suc-encular pebbles 

hoe;;t tor the 1mr,ortatt r :c,ult end vein 7.cnea the 

strueture ot tbe 41st.rict la rolatlvely ale!ple • 

• 

In the netghborboc.4 or ihe ~ .. u<}CU1 J..:J.ne the eftu£iiva 

ror:ra ttor..a haYe pnanl e£st.~rl7 strlkea 111 th tltJ.l 6.ira • o• io 

10•. ,o ihe north. 

hul.tin& 

la general the distri c\ 1• eharacter1H11 "7 .o1Qla 

normal taul ting, ~in& orlasoro.seA b7 .rre.117 ot \ hell ot ••JTlnc 

ea-sreca or •ant,ude. Tn• ra1u.ltlll& ocourre4 111 two pu1oda , 

the earl1.r h&Ting been extens1 n rind tw:r111g serTe4 to tUl'n1 sh 

chAmtela tor a1neralis1.ng aolutlona a\ uboui tbe aam t1m.e. 

1-u11er r,sitta 
Tie bulk or the es.rlier tault ing •• l.ater thaa the 

Doc Ou1aJl · tormatioa. earlier Iha». \he Cila congloarat•• a.DI 

- ,re•'1ir 1ah •••■•, 1a age. ·Thsra an a :tn 1arp h1ll ta 



,e, c:.~:r-L·,.ir.;; 1.ligl; tl1 c-~at 0t north , !;!'d ir: t '• 3 ce::tr,1 pnrt ;:; f t-:-,a 

c.1strict '!!'1,6,fi.'J i1i1oh strli-.e north t,t r:G::.; t • .la Fer~uson pcinta 

out further, since the7 e..re usu.i;.llJ tt.e l e.c l ot JUner!:l1ze.t1 on 

the raulta can be r~cdily ~ef n ~nd trac€ d b7 9rcsrec t sorkinc• 

nnd vein. out.cr-opa. In certain plf.cea t'l.l: r i:::o:ra or tu.ft bets er..d 

crc:as-aeot1on1 r;tg b7 deep car~yons a&$1st e.,:.r~3tly . ?rob:..tly c;r.l.1 

a ein~ll a~un\ or tilt.i t:& of t:-~e f' ,.:.ul t t:lccka r.s.a e!'fcoted . 

Tbs ::ue:en \"e1n Zone is l oee\ed on. tt e mo.st ;ers1~tant 

and mea t ea:sterlr of the nor~berlr atx-11=- i ng ! s ul\a. 1·1 t.h1 !'.. t hG 

zone tt~e ,~ts;lr.ceme=.i.ta m.sy be r:an7 1n det~11 . Thia l'ein artd 

fault 2.0.ne di:~• stee;;-lr to the eesl , '1&0 to 65° . re0r 1ta 

no~therl;r •nd, nea.r the ( ueen Jllt: ... a, the .f6t:.lt1n! et.~$ed a ver­

t ical 41.apls.ce~~r., ot e.bcu\ 500'; but in \be oer.ter ct \he 41a­

trie\ an4 aoutherly therefrom 1\ •aa i::ueb gr eat.tr , or about. 

1,o-oo•. Faults branch1r..g --we.ster l7 fl"Olli \ba ~ueen e1ra oo;:..moa 

1a the eentv of the dlstr1c\; bu\ tte7, ar::4 such Te1na, are 

neither ~,:.c,11 nor la-e;e la the u1ghbcr~oc4 ot the ~ueen l.:ine . 

Later 1"aul\1y 

The l&at.er te.u1i1.nc ooeurre4 pr1nc1:pall7 mar tti. •e•t­

ern border ot \he 4.1atr1c\• •her• 11 UYelo;e4 \he weatern se-a.rp 

or ihe raage et lla prec1p1toua nae b'<a th• ~sa ebOTe \he Saa 

l'l"e..nc1aoo Jilyv. The u.p11n or Qe mounta.1a •aa t.o 1.llc ea.at 

wua prob&bl.J aboul 2.000•. fhu oat.set \he l.ater QCTelopmall\ 

or the i.ox UJQ'0DII De&J" the ... ,era ejge ot ihe 41atr1ct. Ia. 

the ftdwa pe.rl t•• aonmeat al.ao oauael wall.a ant goagea along 

n1-. 



met.ta begt.n in 1679 . Cooney r.as killed by Ar,eohea in l ESO. 

;..1:>llor.ir4.; expulf.l on c t tLe Inc..1 ar...s cc~--ti r..uou.a :~-. inlns tc~::.n 1!1 

1&15. 'fhe rE:gi<)n has nlwe.ya been a rel."t.:.e;e tor ~or:t lf!;5;lcs;J 

pec,ple , auch trE.ditiona bel.ng fo\ir:d still ~rr..one so:=:.e ot tho 

lo:-,er t;r&.de 1nruJ,1 t an ta . 

The G.1str1ol 1s r.!s.id t~ h· .. ve __ ,roduce4 i,5 , 000,000 

f-491.or to 1905, ot v.h1eb. tha bulk !s $U_p;;•oae4 to hsYt C.h>- trOil 

9 a few rich outero;.s and from tte Ccone7 eopper7 silver-gold ore, . 

Ths a;,pl1e'ition or tte cyan14e procesa t:xtenGe,4 the o:i,;ere.tlo 

aa \o area• &Jlcl lo~ar grt, de crea. The follo~-inc table aho• 

£O!t'$ as.lien\ ,oints regu-dlng £...CI·e reee1:. li produet lon from the 

4.lstrict. 

Par11•} Produet1on trom. Jtoscl1-~• ptatr1c, 

lt"•e laclu•1. 

1.,o....1v10 

: lill•Ulf 

l.il.&-ltU 

Tona -
P-er 
IP.a §;!J.y~e.r CsL 

1..1,~o,asa 

&01,~ 172,SOI. O.ll f,9O9,473 

.. ,,,_ 
i6 \e l 

9.e t! to 1 

7.$ 50 to l 

llea1de the C1ftn1de prooeaa, ll1.eael ~n4 eleolrle powc..r un1ta plaJ9t 

aa tmporiu, role 1ll proc!uot10Jl attsr 1910. Cos\a were hip, 

eapeelal.17 \hoae due rte \.ra.napor\e.t1oa ant i,otlU'. ao. 1a aplle 



c,1• :i.1_:;h silvt:.r · prices r.ear the end ct the tcrld T~r , J >:r.r {..tale 

o.res l.1.~vtng beell encour.tired, tcnnages h"~d to ~ rc·lu.:cd and 

~cfjta inonssed conalc&r&bl7. Silver> t ,.> gold 1;·etghta in eo:r.­

:.:.,ircts l or£3 in tt.e (ueen kine should g:Lve a ratio c f t!ibcut 

28 t~ 1. 

The Tei.ns ot th~ cietrict nxa genera.117 lccdt od 

alcns teulto. Ot thaae t tie ,"'ueon Ls very large and. ;s rs i stentJ 

2.tdi i\ ia trt-e enatarl7 ot two m.e j ol' .. ~ r ,J·i "" rly s.,ste:c.·a • forming 

En ·;i.t torn bolln.d&r7 ct the l is tr1 ct. l be·lieve ti.at tl:o :_ueen. 

Tata hEi.a received too 11ttle e.tte11t 1011 in the :past . It h-~- • 

Men worked sooe'iiha.\ llear the 1.a;orte.r.:.t we"t-bruohill& Te1:1a , 

be'-u t~ toadwood e.r.i.d tt.a J'ar411ey l 1 ,f<h l-u.r in.a ~h• I'&&\ ,,.. 

rear• 11:r. Ira Wrigb\ ha.a be.ea obtainlr..g f:;;_vorabla result& oa 

tbe \.Uea Te1a a\ aboui l!tOO' nortt. flt the Fam.e7. It !.s e.lso 

u.14 th.al t.1- ,t"8a4woo4 new proposes ic do eona1d.•reble \I\Ork on 

th• ~eu Tela 1a 1\a srow.4, where 1\ 1a auppose4 to t.aTa 

S-O""A little ere blocked out. . 

J'aa.ri, all ot the mineral f z.e.ticn la tbe 41st r1c, ta 

or \he same general 'tJ'pe, ot b.1&'117 all1ceoua materll\l '1.arz·r 

lng s:-~11 values ln .silver and golt, Yl'th r!U"e e:xceptlc.:l.s th.a 

08.£8 metnla being or little or no ccn..s& :uence com!:iereielly. 

I bel.ieft ~hal \ha ea:mero1al. o~ ~er• depoa1,e1 ,, no .rea\ 

4.e;pQ. •DA s1th1ll n.s.rrow ra£,£ea o~ tempunture an4. pressure. 

ft.q aho1r tile ,~. au •tnnurea whlcll a.re ocmm.on.l.J' 

UNdat ... 111.lik atlloeeae. 11n.r-.vta .. , Yalu la Tert1e.17 



lc.vr:s . It 1a !)•~11cvi.:-d t t.a t t,1nerf.::.11z.at.i<,n i n c.l l ~La veiu 

ocei.;_):red r:t r.ef . .rlJ tt.a =-~ae th::e, b ec e\j. .s.e ~r3i~ ot bandl1\$ 

an4 other textures ha.a been o'b~erved at J~'1c.t tc1:s , !nd teo~;.ist 

i-t bas been imr,os.aible to find uny r.hr..r:i; ch.or.ges 1n any vcr1 ~!1C:€.a 

or m.1ner&l1z&t1on. 

The Yeia.s Ls\·e i:horn. cor:r1lcx :a.i nor s trt:ctures , es­

vec1.:1ll7 ue?Ii. r Jucctlc us and s~lits, ocn3Jst1r:t; o-r t he 11nl:1ng 

ot s2ll voina bet...-een l!l.l'ger o::,es, elong r..t:r:or t'nu lta ot rca -:1-

Justn.ent . Thla cM be &een oler,rly on ~;he aur.fe.c-e e. bave the 

~uee i:t. Tunnel, as shown on 1ts surface map . 

The ve1n5 ~om w,·el l-Gef'ir..ect, prcn1neni outcrop.a with 

a fronounce d t.cpogra~h1o ux:,restilon . t.t'hia 111 due to outa\und.-

1~ n:U. ot quu-tz and high a111o1f'1ce.tion . es;,ec1~11y ta 

9 tui ... ra . trres;ioc.tlve vt CNi~3rC1!il -.~slues the ve1ns ~,~ye ahoYn 

a high e&:;rn e,t oont 1nui t7 1~ ~&L:T FZJ.cca . I t hr.a ~: li.o be.en 

c~mmou \o t1n4 ~ro-Ouet1Ye th1okn••••• or t'?'o:a ~• to 101 • 

Beesu.&e , .. r tt.e!.r ~epo$ltl.ou t.i r..o e.-ret. \ Qf:~tll It.• 

Y•1n• l'~sn etructurea c:oi·F~.t,n te ::.ear-auz·ts.c• vet.n.a. ~, lbe 

preeem $U!'!'uce one nea a le..rge number of' apl1 ts , tl:e Junctions 

1n.Tolvo4 oocn1;,ytnc a o.o.r...s i~erable proportion ot ~h• tots.l l t:q;tlla . 

J'ti.."ict1ona w11h branchlr,.g 'falra are ai.Bl1la..rl7 nWt.f:roua . A.a la 

oormoa •1th 'Lhia lype t he vein• also shew a atrona ten4e1107 to 

brunch upllli.rd. 

J1penl1 

!'he Teiu la the 418uiot oonia.1a llt.nerala ua4 ,,.s.r 
ftJ1.eiua whlolt. are kD.oa lo N ••-=Plr' aA0111a\e4 wltll lhoae 



l vw t.c1.yerctur~s t.nG rrcss\.ires . 

Bon..~e t nllic U1te~""'!'!lS ,_........, ___ ~-- .~. ---...--. 
'fl:e bulk c.:r t ;:e rlnera la ~.re r.•:) rtmttll io 1n che.re.ctcr. 

lite or ehalcef.or..io; and he:etl7 l tstn..ellar , prcbsblJ replncir;.z 

C!"J.Ci te . 

The uount ot calcite 1n vair;a is large, ea;eeidllJ 

in non-,roduo\1Ta portions. 1, al so Oi)0 1,irs bandet, in _pla.cea 

wi th &m!":.ll qunntiti.:::s ot d ;: rk m.~Jli1"er•>u.11 at..neral•• Althou,e}l 

t·1.e proportions 'rf.iry, gi:et.ter or l esa ar.'.i.:>:.t::t:i of Cf.le1ie are 

oomzonl7 •1 tll caloi te on 4. quart.z int ergr:;,wtha . I\ la no, 

COl!lll'IOnl.7 t'oun.4 la ore ahoots. 

i.duls.ria occurs sparc-el7 end Yri \h the gru:ttlar qtu5..r\s 

or ore ahoota. 

Cbl.ori\e ocog-a auaet1.IG.ea wl th que.rt& 1.a veinle\a 

branchlr~ into the Yltl.l roel::a, bti.t 1s J:reaen \ pr1nc1pally ta 

Ll'1 alteration prot.uct in the roolca t h~H'l"JiJe- lves. 

~'f'1ttll1o lH.nerel• 

l'h• mettll.1.o ainerela OCJ,IUI011 to the 41atr1et 1n \be 

UIIuel.. all1oeota., all't'111"-gol4 n1na oo.eur 1Jl Yer7 a-11 aaoWlia. 

In ibe order or .._rea.aing abu.ntlanee \hey &re bal.l•.-& le N 

11fJffe, ebal.~, ci~na. ~rlw, arttif1M, all& 

aaltl,Slti~. Miff etlTar 1l&a -.a n.i,orW .. -UJ'iJlS 

ccoaa1onaU,, u a •,-rpne a1aer-&l-. PJ·rtt• b.a.a a 1r14e r&n&e 



::f ,;,,ccurrenca 11. t,.th ;;reductive u .. d :"c::1;,rcdoctive ;c1t1,:;·'".s :.::a 

·,:;ell e.a 111 ~!:J.ll rock e.lten1 tion. The o·~llers a.re P. s.;; 0J t::. t e d 

·pr1nc1pe.lly with produ.otivo r.:..nterit:l , t i:ik'cc l s. ll7 granu l s r quartz • 

... t- the ~~uoen r1ne \he 1.Iilpo:rtuit ?Let !'i.lllc 1:J.0€.rt. ls ZfH: m to b-e 

pyrite , &Ld prot~tbly a rgantite. The l eittcr 1s i;rc~;.-,,bly tte 

n 1ccrel \Ulich shor:.s bluish grs1 tints in 'b!::nds ,:.nd clouc!s 1n 

procu.et1 ve tuartz. It 1$ proba bly- V£-ry fl :: e 1.n size , s~ 11 1n 

amount , e.ncl m.r;._J 1'.i.~ve UE-;n depcaitod as ~. colloicie l ::..ixt.,~re 

with the quartz. 

The olcl Coc:1e7 l '. ine is 'bellevcd to t~vo cc1:t'! in~4 

largel7 an exee;;\1o!lnl pllt-.$e ot t.he r,rec(;d.1n~: , h~vi.ng prc--duoe4 

conaid.er-able a.1~ziunts ct eop;:~r . ri is .t-e l1~va4 t.o l:uive con­

t11i.nec! no\ onl7 the precedlr..g .miner-el• tut also l&.rge e.Jteu.Ats 

ot ehaloepyr1 t ~, born1te , chs.le·o~1te . t..rd so~.e tetrl:il.helr1te . 

Soi:;;e pJrargyrite ht.LS b-ce.11 reported 1n eon.cent.Mte-a. The a.2oun:t 

ot oalo1t• n a a.II.so rela t1vely l &rs• tor a p!'odu.et1vo area . 

Si.P.dlar &1.neral1 zs.i1 cn , 'but weeker, shculd t• ex;-eeted 1n the 

northerl7 uter...1cn.a er t ~o Twig Vein froit t r..e C.oor'1eJ' Vine. 

! 'artgge•1t 

the c-erierc..11 tie-a ot ainers.111.a\1011, Jus\ 1n.d.1eete4 

a~ova. T&rJ oonaider~~lJ in 4ets~l troa place \c pleoa. In 

the pretlOllinanl Yeina th• phases ot e.prroxlaaiel7 lhe as~ ege 

aeea io ve.r7 f'rcm old io 7oung u t"ollews: 

(1.) t'lne, poreelttla-l.U::e quarls. to tinel7 cr,-s-talltne quaris. 

1111ll OU7 NN •ul.Jh14e•J 

(&) er,-atall1ne, irlla7, grumlar ~ua.rt&, 1r1th onlJ Jtinor oalelta, 

._b& ,._..., • · •araatU•• hxive, w1111. alll.ph14N 1.eN.U7 

a.al NlallYaq abu.ntsPll 



{4) 1U.'1Ilgf.m1ferouo ec.lcite, tr1t~ only sutcrdin.nte ciu:lrtz . 

~a noted (1 ) !s ;rotatl7 earlier th~n (2 ), the lEtter 

V-£11 rock inclusi ons 1n t '.!.1.e veiLs s.ct sa :nuole1 for 

t.he bar: c.1Le at ~uartz and sulphlc es 1 f they ?°o!;.\!i ln W1replaced 

l.7 ~uu-ts . 

texture in t he n..ore 6.bunoant c al:eitG ar.cl fluori te . 

Qro ShC?.£1!. 

QU•4et1ne4, b.&rd 11alla, which atan4 Nil OTe.r long per1o4a, 

so t?:-.at &hrlru:.ag-s s t opea r!'t::. J' be use.4. 

The b&sl Taluea he.Te ~en round along the wa.lla, ea­

peo1all7 along the rootwtll. 

IA the largest s1nss 1 aucl:l a.a the Iaal Cba.nee-Cont"icleaoe 

en4 \he l"a.nne71 1\ lrS.a toun4 that the &hoota were t r tn $00 ' to 

600' hip an4 troa $00' lo 600' long. Ia Iha ta.a\ Chs.no .. eonn­
dance '11• principal prodtictioll ea• troa between the 'l'lmn•l an.I 

600' below 1,. 1a which heigh,, ir1tll a lenath ot acre thaJl ,.ooo• • 
mae-hal.fl of \be u-ea n.a 111 ore ahoota. hoa ihla 11 'rill be 

•- \hat. al th()U£h ib.e horlson\al encu\ ft.a ir••'• \he ahooia 

-.re •bellow ... ,llld\a.& yez-\1eau,. nu. Iha ooevnaou ~ 

alloo\a ha.a beQ eomewh&t erra\ie 1, 1a ••ll knon tlal th•1 



rJ\<l Jm1cti0r.a ot• all 012,es. In de;th t~.o ::.hc,~tm r.£.v·e .u.ot teen 

l:.n.on to chenge J.t'l.rl.&dl;r in tt.e bulk ot .r..inerala ooncernec! , but 

rather have grac.ed dcwr,.·,r.:;.td i n.to commercle.ll:, valueles:s .:i.lf.~e.r1al . 

tate be ,Ji::,~sa or too hi!)l terr..;:err:tt .. re . l>yrl te a:-.d a:e.ll gol4 

values should persisi al1e,'"i.tly (!eeper . 

Outerou 

;. n tto :tas, Ch.~noe ... cor.11·1terioe 1r.:.portan\ ore shoots 

were tou..:-:d d~,,.,ll to the 500 ' Level t:h1ch la St•~' below the c~t­

crop. In the hnne7 U-...e s h-::c-o ta pera1eto4 t o the ~00 ' tenl whicll 

1• 1500' b~low the outcrop. The -eu.tcrop ot the l'l t t CJr ta abi:>t.11'.t 

ZOO' lower tha..n the.~ ot the :forr::;i;r. 

111 the eas• ot \he r ar.ne7 a l.onc atretch ot. product1 ve 

vein nearl7 re~ebe4 tte Eu.r t ~ce. Bu.t , 1n the c~£s Gt t~e L5s\ 

Ctui.11c.-eonr14eaoe Tar, 1.tlpo:rtu.i sboo\a occu.rrao. w-1th Uleu 

topa t tff lmndrff tea, below ibe ou~crop. l.Al&l.7. la ib.e oaae 

ot both the v;r1p, aat Dea41:GOC warkinp. IA~ri~, ore .hoot• 

an aa14 io l>a twa4 wneatb. -.rren outc.ropa. I kl1eTe \hal 

no rel1a.n.oe 'f'J&7 be plaoa4 on aurt,u,e as.~e.TS, s.n4 that h\ber 
I 

the 41atr1e, wi11 deTelop many a441t1onal ahc0ta below buren 

outoropa. To fe\W111111 lh• Na\ ohancea rrr 1111a, atucUea and 

cona1tera\1ona 11'1ll un \o be mu• •• io yel.J:l eh"llehrea, 

\exturea, e.114 lliDeJ"ala, u expc;ael al '1:le aurtaoe. 



I.!l oc:,L:1c <.;r1r~.:; 01...tcrcps t : ·d l,.;!"..C::1 t u H :.c:. l : : :. jc.(:t -

1ona ot Telns ceirtf.1n t r;.;:or ts,.r.t ;air.ts ahould. 'te t,orr-_e; in ~1r_d . 

I t ia likely \ht.. t the dt: tc1 ls 1.-if t:1e rrnsent t opO£r&~:.1 ue1·e 

l 5.r1;ol7 catsed tiy the pre-exi stent vei rm , t heir sl1oota , end \ha 

relat1 Ye resistance ottered b7 tbe r,ro;,c,ri1ons of c:.loi te 

c..nd quar\z pre~c.n t . I t l. ~:a alrce.cy been e e.:r..o.ustrJ ted t1:at the 

;;.uee4 Vein 1e sett hnd cor.talna t!:. e ce.l<:1t1o non-eo::_it-arcis l 

~hc.s e rcr c.on.a1~ar£ble stretcl:es to the ncrtt Lt:d south ot 

1\s <ru.tting bf )'..1n~ral Cr~\'ik . I~ also E.et. ~~ l1k.s;;lJ t~t :..hoota 

occur in yelns under the central {i.r.d hi t her par ts ot ridzea 

t rnnsYersa to tho vein.a . It 1a e. l ,i o l!icel7 true th~\ the u;­

Ial"d an4 nenk1r!~ axtens i ona ot tte f;.t.!:cts O·.).nt~in softer and 

l ess Ta.luabl• phases ct t i:..e m.1nl!ral1ze..t 1on. Oon.soquentl7 

atreng\h et out.crop bf;1n_g ::.:uf.t1c1en:t, ,;-s should expc-ot to r1r-_4 

l mport '3nt .s~oo ts at ci-0me <l.1 star.CG trc:n l area trc r: ~Yd· :..3 st rea: l 

5.nd Yal.le1a: under th.e atro!:ger ridges; er..-4, with pres e!lt ccr.;.-

41t1ona ot late &.n4 shallow ercslon, at ao::ie te;w hur:~red tee\ 

below the t.urrsc•• 

ltt•n ct 11all Rookf 

The wall rock.a have almor.t certa inly DO chellle&l 

etren oa \be 4•poa1t.1on ct the vetn 2 e:~ their .s.hoots . 

~7 •7• honnr, hel"e ha4 an 1mportst., J!!!p1e•l 
etroci on \he deTelopmer.t or tte pre-m1nartl rau.1 ts. Th1• 

woul4 AUi be pJ"onounoe4 unleaa both wall.a ware or _ the .. aarne 

litbol.ogle ui lulval oa.notcr. Rh.follte woull 4enle_p 

ab&rper. tll.J.1n1CII' f'ractures, wlth l••• wall rock ill the Ye1a 

l)laa &D4N1~e. • .,., .. l~• noa WDul.4 41aperM lhe b-a•~url.llC 

•tten 1- , .......... 1i1e bnoel.Ua bu.I ~he la\ter wos.14 



;,ern:.1 \ t :.e tor.~ t1o!l o f 1e.tCcr v01r~~ . 'l'\1J:"t'a ( deri-vc.4 r ro.~ fi ne 

ash be c!a) would. t E:: ivi to d.i.s per ~e greot, tlf t he p.re- .1..l :..tr ~l r raot• 

ure3 , J;rob!l.bl7 to an ex..te .nt tlic ~ V¥ou.l d z.n te snb&equant n:lner::il• 

iz:it1on oo!Jl!:"~•er~ially vi~luoless . a.1\ b.vu..~ \he zone ot alter.ation 

r.. r:d sillci ticaU.on would be large and pr omlnen, , 

But 1n P..G :!i.rly nll c ase3 t ::_e f i.ul tlt,g has taen t.o gre~;1, 

th~t entirely up~r &te tormat.ioMi occur alons t'tu, veir:s . In 

so::.se plsces ttffs ot i:m.e rorn-.e.tion l;;.$.f' i .tJ.VS bet:n tr.ro'ln O,i'posi te 

those or 1:..r:ott c.r , wnlch wo-u.ld prob1:~ blf give poor Ye l ns . rr tult 

oocura in one ·s'-e.11 , especiallT tta h t.ngiJ'.lC "1• Jcl.n~;·a l1zat1on 

aheul.4 be exr;ected ts, be d.lapersed ed:,d 1>0or. Al '1'11.l be $&en. 

later th1s pcuibllitJ 'lioul4 oeou:r in only ffj-. pleces in the 

~en :V.lne. 

u alret...dy ncte4, t.t.. ve1r.a ~t:;r e t epoa1'te4 i~ l ~g•• 

p.eral•\ent, nornal, opea t aul\a; ~L-t. alt.hou.g)L all t~• tdner­

a.1 1za t1 cn ()C¢ur red a \ a.bout \b. e aa.E'le \1r• \!lu-e --~• earl1u 

u l later nono~r cial pha.au ~ 1,. n e Jule•• ••r• prol>a-17 

t h e en4 phase E""~ 11T i s. ot ~h• nlce..n1m l?h1 e1l eitru4e4 t h e 

eo·J.ntry r c cka s.n4 t he7 1rere 4er1.Te4 from the aaai;e d&ep aeatet 

aouroe. 

rFater LeTel 

Th• 111.nea ot \be t1..1au1et an 4r7. all4 , ha 4eplll et 
~lle srnal wa\v lOTel la~ 4etln.1tel.7 knowa. n aeeu ll~ 

thal ,u QDNa Vein. aarklq tu eaatara 11.id.l et the 41alrtet. 

ana _ • Mlva.l .._ to Js•U ... the t:m1el'Sl'tllllll 11alera ,._ 

Ille lllgher eoun\17 to l» eaal. The rougll hpO&ftph7 ot tlut 

41atr1o, an4 t'he ldAel.7 apa•.e& ,arr,entle.l n.1.Atalla result 



e high. r i:..n- c ff. ~,: t L:. t t1 e l oc~ l p·c: cir, i tut t ,:,r. ct e& .c t ~(.~e;h·e. te 

OC'i1i!.:.1E,l"d in l :!rl_e 0.l;.:t'..:r~t . 

Oxidetlen 
..... , 1 ._ ....... 

c1ict.ticn products hr~Ye bten fcund. at tdl fe;:tt-...a , ~u hs10 been 

restricted \o certain .ft,T~:-c. ble loc.lli ti es ne:ir l oea tr.lctu.r.;;s 

and junction.a. 

yert leaJ. Ran@! 

to h!lve existed in an7 ~mour..t worthy or nc,te . Ch&ng a 1n the 

ori,;_;.inal-. upn.z-4, o.r hyp~gene, t1l ti.er5liz.si1oa are llo 

tall1ng 

ott 1n silver co:itenta t'rCJJR e. to s. ounces . At th41 ~uea.rr Ylne. 

hm:.·(:.rTer, this seam.a to be ce::.slderubl7 i:c..r-e gre.dual1 and it 1s 

c oJJmerct-ally 1.epor\ant thct the sold n .t 1o there ia 

aideraol.7 crea~er. I.n depth the 3hocts t.boul4 d1e out 111 short, 

rathez 4••P• .roota or J?-ed;,;;ea. I 
Y1tll rn_paol 'io elevat 1cr..a !.b-:: ve £es. loval kncvle~e 

I •f tba Yert1cal. l.11l1ta ot ore sheets 1-a en.own ia the tollo,ring 
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£2.£P~l J t:01: y llQg.L !-JLtfJ et 

hr.!J?~l f.f.i,Pi;ca c,;t I!J:9rt!'. r~·l Ore Shoots 

M!po,or Looalitz 

1..as't Chcnoe-Con.t1de w et 

recit1o 

I.Aud s . 
lanr.y 

Jol-..nson 

?bcrle ,ind Clitt ,m 

·:or,n.'37 t ooppGry) 

6100 • ?t OO 

ieoo 
5..700 • MOO 

A\ the t 1:::.:-~ c. t ore 4e;os i t1on the t opa of he shoct a 

mi£ l have been ~ 't ~c:·,~ cons 1 cer G ·:1~ d1~\ a nee bene~.tb. \h• alilrt'~c ! • 

i.-... tu erosion n.av1 rig ex;,;.02 04 on.17 a rew upper lira. • b t~t tor & 

tare ot cour&e 11eve.ral hundre4 reet d&ap•r• Beoe.- er t is• heete4 

char!-e\u ot ths cxtru~e4 Toler..n.io .raesses. a-.n4 \)Ma• ot the 

i t:i.sulatisg chat'e.:ctu ot :.nat=ice r ock. tairl.J ua1tora \e.r~.....,.n~tll'ea 

.mu.a\ hne ex.1$\c.4 ~, ~'117 &1Yen el•ni1oa. 

t r&\ the aill'e.r Jli.l n.erala ha,e a ns.rro• r an&• r.-r .low 

P--nt pre,saUZ"f.a tor t. t eir tar& tlon er dcpoa i\loa. l 1•1'• tha\ 

the ooa.erola.l i.opa et the ahoo\e dev·el.opd be~au.ae o~ a tol.rl7 

11:J.ted aupyl7 ot ailTer7 •'•rial 11h1ch .-.a exhaut'-4 ~7 4epoa1• 

tlon 1owar ton. The '°''OM of Ike ahooia exi.s\ ltecau• or a 

l0trer 111111 ct al.ent1oa l>eln e1ch 'lea;,&raturea .... Jll"•uur•• 

1rare \oo ~ ror the hpoaJt1oa •~ a.11Tar lliaarala. PJr1h au4 



Froa the t,;. bl e we 

r:.;:.,y ncte tho.\ tte l•z·ce veins t..:Ay tsvo ftocts :per:sist r.a to 6100 ' 

ai:d the old COOii.t1 ilin.e 1n'11c!..tea ,;h5. \ de;:tbs t,re,1 ter t.ht n ,:"or 

nt.u1y others a1gh\ be reHcte.d ln itn loct111ty. 1'!',.e ~u e-n Tunne l 

al.ret:.d7 furn!shea cc~u, r,r·esu.::.rtivc int:·r ·!'.l t1•;:•n ret~rd r1g itself. 

Tl.e ::,b,c--:a vttte:-~e.nta ure in eonsoruu.:ea '11th obserVt:. t1· na m~de la 

reek included 1n the veina ~ra ~o~ei1a.ea repl~ee4 bJ 

The tl\eration ot t.he Pll .roeka ?IJ' .aeul>7 D.Val.1sa• 

In the rhyoli tea tts_e alteration 1a s;.r,.1311; bal 1a lhe •tl'a 1, la 

or nit"t'uE.ed s111c11"1e~t1oa resul\in& ln. large , herd cu\cro;,s. I: 

tle ta:::deslt1o reeks lar.:e t.nO\'m\8 ot ehlcr1t"• ealcit➔• &r.4 rJT1te 

e.x·o !'"orme4 1a the rock a ty rM.rnr.g ... r..t u4 aor-.e a4f1 t ten ct 

el~.enta eyer widths u1 to a aeer• ot teet. Creealsh rel color• 

r~d11.l\ boa the oxtaatlon ot t1'•••• 



A.a •111 be aet:n fro;n t'b.e d1 iCJ.. ~!1on ot c!ro. 

3 to 10 i r~c l us! ve . t.ue rr1no1~l hclcHq::a ot the pro 

:S.:.aje&t1c e.r.d Ls. Jciit ic to . 2 Cla.i:i,.s . c i' thcso t!Je 

11 •. ~t ont t: 4 , w.~ lle ai>;'l1c s t1c-n te:r title ?"1ua betn m.a on tt.e 

0' O!l 

the ~ueen ,e1n. Th la ia U: e e.,.stcy.rn and ;1rinc1p~l pt.rt ot t h.ls 

$jlit ea 11l t.bia p,n ot t he d ! st. r1et , it :- ,;ln;; split t-:>~t 

2 • 000 ' ta.rUlel' scu th • 

4ZO', ncrtherlJ rrus t.J:at J:..i r ft~i sa 1 s r~:,.i: e 111,por\s.n\. la a 

atre\ch et 500' t here a.re 190' stret~aa ot Yel'1es on n1cll .... u 
rs.lair~ and s.top1n& h nTe b-o-en Cone. 

The 41aouaion.a show t he. \ J1Ni s1 bly i:,hysic 

able roeka, tutta, ex1sl 111 n.l la t f t ha ve1n in thta tteighbor­

hood; but. 1t 1• llq>orlu\ ta note t hal th,7 are ao at tuate4 !la 

noi \o 1.m.rtu-. la. aJ17 eona1derable a.mot.n l wt th ctherirt• t aYcr­

&ble areaa in t he Td n a nt 1 ts co,ttp-0nenta . 

II will be seen th£. i \:U Te i.a reaul.la .tr• nea.r-

~& .. a1mnllsat1oa, wtt.ll b.i&bl.7 aWoeo• ■U•--.-.- boa.r­

li:c -.\er1tla, ct a strong tsult. Coueq•••lr, 11• 

atnohre la Un.& &DI R&llOhin&: 'Iii~ mq 111111,11• taTOJ"­

ald.e te lb lepoal~loa or ON ahooia. · 



il~H.re m1t~eliut1cn .111gLt tc LL~i.ll~r but co de:iper t cautse ..; t 

la~a heal . A. dfi.ng r,-h:.u~e ot ttil1e.r-a l!:t.i\loa in the ol Cooney 

uine , a shorl di uta.ne~ \o the ~est , did ., o. '.i:' he dov t, 0.9-0.ont u;, 

t:> now in t.t.e {..ueen runnel st .. -:,v:a i=~.eree..a lng ztrer~tb ;-lf!..rd t 11 

this n-s.1 b, t;;J:~n now aa the, elt:v~, tion or b-c,ttc-11 

1 :t1:.1. i t of sho::;ts 1 r wti u..se 6?.00 ' nls;o 1a lesa istro.r.g s ret ch(;s . 

Tto o-;;.tc:ro;.s arc qtri:.r~ tu.:.d r,r,.ol.si.;:;g over long 

.strelo-btta cs o·::..m:;1~ro4 lo the rt.'sttl ts obt:1lne4 t-roa 

onea 1n tm cer:.t1°al part ot \h~ d1str1el • Bu.t c.te 

d.::Jllbl lt a.q eon:;1c1€:l"able atntc:'hes ot $hoots •111 11 be 

1·01.n:14 aboya i,voo '; an«. it £CEU mc:te pr.>bs~le tn.e, 6- 0., wil l 

t~ tl:e ge~c.i"a l u2,rer 11.r-iit ot ~tie::.. . 'tbi.s ecrrespond.a 

,~ia tlre~d1 colleote-4 else~her~ tG the ~outh. Conse 

•• eoult as.vme gen~,ral shoo\ 11:z.i t• Terttce.lly s.a GEOG' ic 

640·0' • with a. bc.,ttom. 11&it o r 610-0 " rcr onlJ U:.e atro::..ies \ 

oecurre~ea. 

The pro:i)erl7 1a adm1.rt:.bl7 looa.tM ror ,norous)l ~rui 

cheap prC11;,ec\lng, 4eTelopaen\1 a.nd explo1ta,1oa. The oaqon 

ot Y~nenl Cr:,ek aneah ao ~a, bel01t' 11t:•ll' l>ottoa l1m.1\a ot 

ahc:,ts e.a tc ;:err-:.:.1 t \he exolu.a1Te use ot ,,:nD.ela t or 

t&.neea n.ortharl.7 an4 aout!'.erl7J wh11.e lhe tra.nsYera• 

Ung Qu.lo~ rmulera pn•;e•I 1DC ea.a7 rw \he enrer:e 

aueioJiea. !'h1a eltm.1na,ea npen.s1T• 1nelallat1o&a int oi)erstiona 

r. llo1al.!Jlig ad ;nmplq. Al'lle11&ll uma.sual ut. ul iheoretloallJ 

4N1raltl.a, ik• •111&1 .s.., ... ot a .-a,1• ldlllq >laal aftN 

1, posaibl• t" ob\ala rapll an4 per1o41t J"Ullllcn\toa tr.. ~cs­

»eeling ul ae-vele~.meal. 



,ooo 

Toti,1 S;;eculs, tive {res 2f ,C00 tc,:--s. . 

It .r~c,i:.J.d t-e t!i1> 'tinctl1 1:.nderat oocl t ~s.a \ this 1a no\ tjttar~d ~• 

i.,n ere C'i&tlmttte 1n t !"!e :;.!"d1L.Bt'J aenae. :: , 1a purel7 • ~ cu.lat-

~.lme.g e voulcl contun Yalties a.dtic ts.., te p a 7 

inc. 4eveloplibl1,. £n4 exrloit stio-n , U.:.¥ £ ..:CVO is . 50 ___ ,.....__ 

• ~l ~e. It ~honl t be real1%e4 ih.!i.1 t ~ise ld~a 1roul4 

reY1aet 1l'1 th t ho pr e r;ress ct I,iros::eotlr:g, c-.4 th~, 

p?"Oport1oa or negat1~• resul ta aught Elf>o 

PF'-IHJ 

I1 Will be ffen trc:1 t ~ f ollOTing: t~s., tt 1a b•l1eYe4 

\.hz \ the s ~o10&7 ot , he Quee11 1az:e JEJ:,;.7 be aoa\ conYeaientl7 

under5to04 l>7 ecu.a14ea-1JI& the lr,;wtnp a ; pl71.q t b£rek. ? ..-4 

t'vthu- oonYeli!enee 11 Will h aeea tb..e.t th!.a 41souaaloa tnebadea 

\he caneraUtt• ot Ya.rlou alrekhee along the '1lH■ Te1lll the 

-,..urea a avr....1 lhe ~ w i......-. .. _peelaJ.17 

"' 



f(ivoro.ble rcoka; r~r:.gcs ct tsvcre.bilitJ tor _prca;,cot. 

$o~e estionte ot •;;eiet1lt~t1ve cr•Js . i~&.gurd!ng tte la 

1.mponan\ \o rCi)QiV~lze olearl7 t~e ~!lCSsria:1n liauta 

T:-o.rk 1nvclv.::d in tt:e pcstul,:;ticn . 

lt 18 

taoa i raproye~ent• • a.nd v-eir,a on surtLO,:t . t .lthough ~ ~r-all 

aoue it a lso os..rr!~H! a longltwUnal Yei .. tlos.l ;proJe• loa ot tha 

~uacn Vein , ehowi.ng the l)rinolr~ Jtor1..il~s, eio. 

r n order to avoid 00?.1;-lcxl tJ' the f,uztaoe 41 \rUaiu,10 

ot tbs roek for.;;ati.,r~ la no\ shown. 'Bu\ \he geaara 1\lea of 

tutlnsl 

!he :;.1.1ea.o. fe11i.. a large ts.ul.t•v•tr.. is 

tea,.-.. In this 11•1ghbo?'hoo4 it 1s tbo prlnoi~l 

Tr~h'I J;o.rk1nca. u ,i. mp shews 11 :tons.a a.a 

p,craph1o r14.g:e. The sneru -..eaten ~ea ahou 

htTe no g.r~t t st~r5:llgtha. Fro• the n.ortt. .. ~res\ ene or 
olcael.7 u Joiu t.he ad.D. natara 't'e1n near the MaJ 

•• • line. The•• all.on Ill• illpar\a.ut •pl1ta, 

atPa111arJ ooueot1ng Taina ecourr1na; betnen IUJw 

naa Cal.ell. 8pllta. Jll.Mitoaa, &11t a atra-a 'fela ...... 

alone the tren& aarlllweft tJ"c::a Cln& Cul.ch. aoa\~era 

to \he ea tre.l pan ot '11• .i.pa&he •la'••• Ia ,u 

tstsndln& 

iu 

1►11ajest1• 

helt 



'f 

171, wtJ. ch lie s ::,ol·'t~ ..:.t ~ : :.~ · 1 ~·rc.c.:k ~t Bbo~ t 7, ?co• aligl:.tl.7 

e&st ot r..coz-th tr·o!l. the tov.n er .t:oe;cllon ei:d. t he (; ?atc,rn cer.t£r 

ot tte fl t.. triot . A.ls o lyiLg on t t e C_1J e-e n Va! :1. Ar. d s bout halt 

aa r~r t.ar\h t1·0 HJ tl:e t <..1.·n ero t he i r o1;E-rt k s t...r..: Y:ork1rtt';S noit' 

be1r,s st;.cce~st'ully ex;, l oitc-d by r.r . !ra r r 1€:.h t Ln<! his es s c.ei~tc!S . 

r c;·c-c.:-:._,s -:: r - ----

ecSt e ot ,;n u;,thr cwn 1"alllt bl cci( h~--.ir.g b--~ n cnlr rvctic t.!.f 1.nd. 

sl1t)~tl 1 t:J•o<.ted. . To the :r.o r th "- .nd en:si ·tJle7 c h ~~n.s• 1. o a b.16-h 

fllate~. u co~t ry. tto i ne ?:~.11~t occurs s i ~laz u;,t. l-..rowa oow.t.17, 

5.s 1n the :::.1n1r,s 41atriot of Gl 1tton , i.r :: .zona t.t~d \hoN t &rl her 

hoo-d b7 ihe b&n I'ranc1a.oo ~-.iT~ , ita tributs.r-ie& here eu\tl11& box 

Catl)'v::a \t.roll&h th.e .-estern r 1m or \he ~as . Thi teW&ter creek 

11•• \.o the aou\h er \he 4i.strlet, &n.4 CCi'pper ~d Lec:p Creeks 

l1e \o U.ia n.or\.b. ot tih& G..iatrict. Silver Creek liea 1A \he :er.­

tu ot the 41alr1cl ~• rorma a aouth~rn tire.nob ot r.1neral Crc t ~= • 
• i ~b b.At Gler~~od the Su Fr&ncia00 lii ver 11ea at 

elel'Ti.t.1c.,u &boYe aerrlevel c.~ 4,900 • or leaa. The m.eaa between 

11 Ui4 lh• tault •06.l"p which tor.ma ihe "•tern bound&.17 ot \he 

aoantatna llea al s.-&00' to 6.000'. 



Dog Gulch r cxme ... .ut olso extots . It toeL,s lUze ly th~ t t't~ V.?111 

my 110.v-e no great etr~n:~ta s.boYe t,'1 00 " eleYat1on ln tha north .. 

Small northerly ard ~~st~rly ~~anchi143 veita ct th~ 

ge.n.er!ll ~ueon a7st€;iA e.re ehcn on tho ;51.lvsr 1-Ei g , SllTt:r I1ri g 

Ho. 2, Sun , SU w·e.r Les t, a .t.4 Stlvflr teat No . 2 cle. i r.:a, bu t no~i, 

pr1nc1pgl 011.e ( ~) s.n4 Cetla w1t.h eo.nd1t iona on the G9roaSao, 

Y-1ctor1a, a..n<t norther.a hut ot .A.pach• cl u .=-..s. Its n.or\llera u4 

reachea \o nthia 800" ot Copper Creek ~ d \ he bol4 ou\croJ oa 

the T1p Top. 

Th• \opoc;raphJ' e.long th.ts 11t:ret cn 1a not boll; nor ta 

\he YelA a\ron,g oTer a loc.c stretch. filch liu beiween •leT&t1~r.­

ot 6800" an4 6?00! ffl:l.ere bezl ex;.,caect ath.6?"11.h.en 'there 

a ree.aonabl.7 atronc alngle Tela or aimple structure. 

u ,o phJ"aleal. taYOra1-U1\7 ~t wall roota, u 1a \he 

oe.a• ot 1o~lu41nal Terlloa.l projeo\ioa ( 0) lo \be aorn ot 
llD& hl.u, iba I>ea4wool Cul.a Tlltta 11• 1n the tootn.11. 



Ge norslly a re8l-: 1J:.g , rr.:uch 'fr. lu,i l asa c eleitlo i;'JS t er1al 

1s l r,Tolved 1n t~ cu.t cro;·s t or at le!.st 400 ' sou th frc:i:: tte 

trom a s la ~ \.o a S 2.7 "I dlr(Sct1cn. on Ut t tmrtaoa, p~oketa 

in f/YJ.t:7 Slf..t~r1al o.n tl.o h englng ere s r, 14 to h!:.TS been rlob . 

&t'lec:. n 600 ' r. r_d 1, :;~.:co ' :::v.:-u\h a br:sboh vein f re,3 the ~crthwe.st 

approt.et ea clc~ el7 o.r je:lns . ~'he a~.11 :proa;,eet1~ dcno oA 

the • ~~ turuiel 1a Ln ctlci\e :a-.a\er1a.l 1.eu t~o b~i!.:8, f-ncl 

M ge:ner't-117 r:h7a1call7 t ~v ::,r~tla , cc.c.sist tn. ~ ~r Lr.at Chs.r.c• 

And.aei te. an the ba.ngir.:..g Tutra 1n th.G Lest Cho ~e• i.n,e~1te 

ocoU?' \>Et.ween 64.:20' e.n4 6500• • a.net the Dez.dlr.)od 1'11.tta oe•ur 

above 6,650 '. :t is belit;T~ th.a\ t?HH,e roc~-s 1rill rlOI or 
Ulamselvea c~use a e;re~t loaa ct atrength 1n the nin: s~4 , 

a.a aD o~potiite artcot, they ~£7 c~u.ao a th1cken1r-4 an4 ooa-

It ia bel1~ve4 tha\ the m1n.unl.1&a\ltH1 ma7 ehan.;e 

r~Yarabl7 troa the c&.lclie phase With penetrai loa aO'llila ot 

\he creek tm4 with &epth below the SUl"t~ce. Eough outlhiea 

ot zone• ot tawara~lltt7 are aut•het ca~ pnJae,loA. It 

1a bel1en4 t1la, pna,-oU .. 1'0lll4 pell best nadta it a 



ba f!lYo.ri ble abo•• 8 ,10(; • and t he h.ax.e lnt1 v~ 1n o.b::)ve &, zoo '. 
Fr.ot.:t \77i8 t toll o~a under t.ho cr ,,ss- .see t tens it rt ll b~ 

r.:een \bi t slso bctt\'&(;ll the ;;re!i.ent t eo,t ar.4 tbe -1:r a,1ae the 

toot, to 1.n ~hould t.e t i~ vcr11, ble a.bcve f ,100 ' . In t. t !. s stre t.'11 

t he hnng1ns vein r,::-.1 be iocr ~ l G·t: o, 22,0 ' , t:\:t a . crcs~cut rroa 

t t e "l3" LoY• l et 6,275 ' ahcu1d be 1n ~ t , vo~!'. ble z one . 

ive t:.n4 po\er~ti a l crca 1->hO<t-"ll on th1a p1"0J i:ct1 cn , reoos.n1z1n& 

the !'undrunen\tl va&·tu,ness ct the atta:iap\ , !i_S oe.n t1one4 s~ve . 

l e :g-J.ght eticss th.,s. t ncrth o t i.11:g Gulch t he Cc• l cnel r:i ul 

sout he rn he. tr c}f ,;.;;ache c.lair::.a lii1gn l c out i. 1n :;0 , 000 . t. ona. 

50,000 tona ot ore a.l>out eq1all;r di'Y14e4 be\ .-een root ant 

hang1r.i.g Teins. Specula tion r~i;e rding crea &b cTe \he present 

ccn.ret 1• a eooa1dae.tio: ot d.raw1bg lll). 

' 
Thia pnJ .. l1oa, 1.• • 100• • enenu aoutherl.J' rro. 

Mi.naral Creek e.1or,.i tu Tei.n oocv.rrer.ee 1n. Jiajea\lo l'll14 V&Jos\le 

Ho. I el.alma tar • Ustanoe ~~ a.bout 1.000', the aouthern ant 

- ~ theae ole.1:a (toraerl7 oallet J£oX1nle7) being aboul 1,7:.• 

aort- trca the neoeaatul 'Irr 1g,ht 110rk111ga oa the queen TstD.. 



e!'.rli-Er . Fro!l th.11J ~• Eizh\ guess a t 50 1 c,co to:.:.s , of which 

2'0 , 0vO ten.a 1.·-:n;ld te t"..or.:.~t:lu:.t a.e re ~:,,.::.'.:c.1:-ble • .L.e '"' C" ?1.ui:Ael 

mter1sl. 

:;ro . 4 R~i se. aJ.1d 1 ts vertical plG:;.e run4 s '15:; 1/! i . It shows 

th~ 'bold a rou.gh to:;,osraph7 ct t hr.:, C•U tor c.1:-:s , t. red tbe linked, 

u.r•!.ird tu-.Jtchln& at.rueture ct the l"ein zo.n,e , i~c1ue.tn6 \he 

.toot a.n4 hJ:i..ngJ.n& Tei.ca ar.d t:a> t-iUtK.rdlt.~'te Teir,a conaeot l!'l& 

\b.en, par'\ et tho lr . .st btiln.g sc=..e1.th5.t d1r~&,rsa.~t1e . 

the Detid.wool Ttttts a.re sJ:;c'ml i n the h!;!'.:.£.1 :-.; tor a 

\h.icbeu ot 100" {eleh mJ'" be le£• below &,200"): between 

the h&nglng ant. too, Te1na the t op !tlttl be 1t 6 ,f.50 • 1 ~h.ile 

ill the root thc7 ahoulA lie a\ 6,440" • er e.bove the presen.; 

ou.\cro,. Tlltta 1n \he aa, Ch&.n.oe A.nd$ai te 5.igllt oeour bet~ee:,. 

a.5lti" a.ul 6,%51". 

J'ra oou.14eral1ona a.l.reJ14; ne,.r.t1o~e4 1\ wil.l be ac~.u 

~ha.\ the toot Teia ahoul.4 N fayoralll• a.boye 6,100'; a.nl lhe 

hang1n& aban l,US'J 11h1l• taYorabl• corJ.fi&Ctilig TC1lla &1.&hl 

ax1JJI ._,,. •• tsa". 



,;1th crosscuts to connect1Eg vein.a e,.,r, 4 hw~ging vein . would bs 

in.dice iod; ,;i-_i lc t t~res.fttr ..roll L~ve:l e. t t.:. ?O ' could a l s o ~:,~a-

Telna by the e~be.r ct d3.s.hea used . each d.c.sb. 1ncl1o~tin.3 

&pprox1matel7 one too\ ot th i ck.nass . 

Ua1ng the me\ru)I ~p;l1e4 1a Croaa-D,ection A-Lea to 

reek# t!l.nd vel:r..s, i, wlll be set n t !'"..a t the t cct Te1n ahould bt 

eenerall7 tayo-rallle •bcrf• ,.100'; t.he co~eotir~ Yelil.a above 

, , t&G,. a s.n d. the llaag1n& Te 1n t:. bove 6, ! eo ,. • 

!'he r ~~rka regE..l"d~ prcs ; -ectiri:.:; lti::de tor croaa­
sect 1011 .l-A appl.7 h~r• 1l• well u 'io the t.wo tollowia& wou­

aect1cna, except \ha\ hc·re e.!ld th.rther aout.h so.rk 011 ih• •c­
Level 1itrcld eoub'tlesa a:ppl7 only to th.a hr.l.1£1n.g e.n4 &1ae of 

the oorme-et1ng vet.na u.11lea.a u1na er croaaeuia ware run 1A 

the toa<t to th.a outa1te tar YaA\1.la\1cn.-



~ha toct v~in ~bculd te !t.vornlle b~t:'t~an 6,lOO " t..L.d 

6,~o '; the ~:::.-. .t:.:ieot.Lng Vlins above e.,f.lO ' ; a;;,.d \.21~ h:...neiug vein 

abr .. :::-·ire 6,t50". ?recGdintt r~r.iftrka c5 \o :proa.;ec'ting bJ oros.s-

south ot lro . , Ruise , running S 76:i ! , er,¢ 1t is abc;Jt r:o' ~cuth 

or No. Z Sto;,e . Ea::t.~rka aa to tcpe&r&ph7 e.nd structure are t.a 

tor precedir..g cros:.-sect1ons • 

.ravonbilit7 ot vetr..a sn:.:ula b-e La toll.owa, tool l'e1n, 

0,100• \o 6,2'1~"; conneot.1.ng ve!.r:;.a, Wlfavorf:l.ble or nc11-existittJ 

ha.!lGing ve1n, teycreble nbcn 6,240'. Proa;::ect!=-a bhculd t,e t..a 



the ,ueen Tunnel in l6e,a t?:v1n 100' abot·:: the preseni bscka to 

the propos:e4 11A."' Level . :trcom IirawL-,3 {ll ) 11 Yi ll bG _i,;een th.et 

t't~o~o are known onl7 on the botto~ s.lce . The prv~erty oont::dnB , 

howenr, l ar,~a , unpros:pecte4 vein areu ,:hioh her e good chances 

ot deTelop 

apeaula\1Tt , . 

I\ 1 a obvious t~e.t a at.re 1:. JLS ea.m...:,:.a1,gn or pros;eoi-

1:ng au develor,.:;.ient 1a nee-led. Th.is ., ··.- :.d lnc:-:. 1• ,::. e the •, it 

LeTel, run\ 1oried le tera cut 1 \ ia al::o r-\Scess:i·y th.st lvr.:.:~cr 

cm4 rt.her £?ivot• be tound ihere. Tt. ere 1a a rca.sonabl7 he;~ 

t'll1 Ollllook tor \hta. h c1;erte.r, when e,::;13 ccnai d,}r S th.a b ,~t tom­

tac ot ore &lloota a, or above 61:00' ,.e.s z:i.en. ttone.·d under Ceoloa. 

ANWJgt 
A 1£...r- proport1cn. ot \h.e sa~rl.!ng d.cr..e tor this 

repon waa ln the Quee.11. Ttumsl wr~ing.s . u.n.4e.r \ Le ou-.ft.11 

personal 1n.I;enta1oa of u.r. 1. A. ~oCaakell. Thi.a 1s ah.:~n 

on Drsnnc (11). s11111u £:.-uailor sf:.m.Ill1ug 118-s !'.J.50 d.on• 1n 

Ille •Jeat1e Tumela. ~• •o• Tunnel., tunnel aout.)l trora 

X1• Oalcll 011 Coloaal. •a- Lenl. pros,.;eoi on Colonel. eto. 

Bone Gt then la•• ab.ow9' aq nluea ot tmpcrta.no•• the n.rd 

he 1-ing ahcnra on Dl"a1l'1JIP 11 u.t 11. 



f.."llOh as , alicos ill r.:oa . 4 end 5 Stol)eG; few ~plea 1n cr:1.:s of 

1:roa. 2 a.n4 3 Sto_pr.;sJ sll bu\ one in ::o. l Stc;;e ; a row saz~les 

c:nd u.Yill"!i~es &outh or Ho. l StOJ.)9 an.4 1~ear the .i~ ir Ee.ico, s.U 

recant ihn.n :Cecerdn .. r, l ~i, . Any ot the .old srs.m.plea ot t>.ey oou,. 

eequenee wore ct.eckod bf :;.ew s£:1tipl.in..g i;t.erever po.3Sible. 

to huud:redths • 0.1.noes Si l ve:r par Ton , 

to tant?-..a . A.3 !r'-r aa poaaible ihta orier hea b$ea .tollon4 

1a this :report • 

J\..Sl\OV1n.;,, --~~ 

c..n;;ftlng, etc • 

.e,.bou\ ~-j or the M111Plea.. Tii.r1e4 c..s io grade, gold­

•11Ter ratio, eta.• tete br-oush\ to n re.so fer as.saying check• 

lng b7 f,r. o. A. Cri\chet, ot Cr1tch~t, a.1'14 hrgu.aon. Co:itru.rr 

\o th• expeJ"le.nce ot Augual, liM, the result• were h1{)lly Ull­

a'St1at&etor7 &.n.4 erratic. c.~n.sei1.;.o: .. tl7, .au.ch tu..rther s~~a11riC 

e.n.4 ebeotlns nn 4ota b7 botll. Cr1\chet\ an4 GoUre7 on n:.aq 

elher aaaplea, unlll depe.n4able re:,ult.a nN oblalnet.. 

.A se,araff repcr\ on \hia hu beo pr•;arel tor \he 

Mun p14anoe o~ th• rranagea;.ent. Olnala rw.rka _,. be •h 

han, hc'NTer1 



sure t h!l t r 11 vr, luc.s flux ; 

2 . t:cro c :::rci"nl r.c.U i ng ar:d ..;et eh.in& or :ml ;:a !s L-.cico t;,Jd a 

the gold; 

4. Ttle t-cld btlanc~s ahould bo eheo1..ed , tt!~ ~6pt: 1red it neo-

ese .. l.r)' J 

5. GNator ccxe should ba u ~e4 1n "r;'eigh-1.ng gold . 

It 1s believed now th9.--t the <!1 :;crep-1no it:<i cc curred 

c1,u. ~een T~al T.ork1ngs en a Longitudinal. section ~hieh is 

1nel1~ r..lon& tte dip ot t!~e ·;e.1 n, looking 0&sterl7 or up 

illlGer \he vein. The ib1ekr.£sses are lr~nsverso to tte yetn, 

fl.Ad meaauro~~• up or doan. e.re 1ncl1ne4 on the Teln bu' ~~r-

pendicul-u- to \ ~--e ,trike • 

.Fros 16' to 67' below i ~e collar 0! t ~e r~ise 1a vre 

whioh baa a \h1oklle&a of J'.9 &n4 s po~a1bl• length ct u•. 
'rh1a ehoul4 g1Y• 200 \ona • I' .1 - o.u ... 5.0. 

A~ou\ he.lr wq 4omi orea a.re 1n~1oste4 tor a h•1Gb' 

or eo• • 1•~ or eo•. thlckneaa ot a•.~. wh1oh •hoult pelt 

UiO ton.a - a• .5 - o.s2 - e.s 



A root ot ore r:.ny oxtcr.d dc,n1..-t..rd tro!l tr:a sout!l 

drit"t , n.b-~ut 77 ' ct.eve ttie Quee!l Ti.1n.r.cl . cown to tt.e back ot 

t: .. a ".uecn 'I'unnel ut about. :;.5 ' scuth of ;;cuth wall or r~i~e . 

The wc~k in ?-lo . l. Sto~-• h1s improved upnrt, and the 

b:..:ck shu1a o~e over a ler~th r..;f 15'. To tte f'loor ot the ro• 

il tho-ugh eigna o t ore h~Te been enccuut~re4 in 5o . I 

StCi~•e in tte pnsi, for the pressn\ it rill..si bG c·cn.2.id.ere4 ot no 

lmr,or tr:..r~c•. 

!n t:c . 3 St-oy,e t:sere la n cent·r t. l stretch ct ere 20' 

l o~.g, which 18 VO' below the ~loor ot th~ prop0$04 •A~ Leyel. 

I~ th1.a oould be raiaed through, 1\ ahoul4 71el4 ,1G tona • 

4'. aa!.ll tolln!-,e."9 ot broke.a ere la atore4 1a !lo. , Stop•• 

lnaamuch a.a there 1• aln.,.a aome wall rock breoo1a h \be niu 

a n4 soa wall rook h alft,-a larGkeu 1na4vertenti.,.. two asall 

.Jll1.M oara -erel"e 4rs.wn t'rom \ha bottom ot t.Ma atora~•• au4 



12.;G to 15.~ ot rlu$ 2 11 c ould te s cr ttd cut . divided abou.\ 

e:->Jnlly bchreon tl:o t'i::o si zes . In this o~-.. so v.bout 87'/, 'itou.ld 

..l recorcl ot S(~mpl1n.s or c,ld t\or,o b '10k.s 1a aho.-n tor 

thts lc.o~llty. ln £61:era l 1\ 1a eeen t ha t o. lccid.ed im,rcve• 

rto~t in ve.11;..e w:.s shown ea heie,h \ we.a tit tained. ra.sslr.g en 

eli.Tat.ion ot 6lC10 ' sce?!l.s to ?-.ave beea help~11 1 ffl1cb la slso 

fhe presen:\ back ot tt.e c-0.:rblr"ed atopes and re1se 

(lio. 4) ahowa e.11 LTe:rq;e rt 102• long • b!O - O.l~ - 5 .! 

Ietw.ee.n 11 5.nd tte floor !;,t' tte propoaed •2' 11 level there st: ~:·t1_ld 

be ! , O:.;o ton• c,t t.hia r:..t1te.rial. 

The •~:.m.;,ll.ng in the w1nze 1nd1 cniea th.al a root ot 

nortr,era end ot t;he ?io. 6 St.ope~ Thia r ;,.i:;ht ht.iv• e11 a.Ter:n.ge 

iength ot u • n,h a thiokn ... ot &!o. SUbtra.et1ng the con­

\enta reprcusentc4 b7 the 1r1nze. \here ahoul4 be -160 ton.a • 

&!o - 0.10 - a.a 



· L tive : :a At, :-:;c '',,I" !•::l.."c J. 
,n,.,-,.,,,,_,...._.,,.-• .. ,·· .~ ..._ . .,......_._.~ ... ~..,...._ ••i.-w..--,~ ~ .,, ... ..,....,.,._ ..... #,1. • 

omcun-

Turuicl , and to tl:.o Lorth ot tte Jfo . 4 Il3isG . 

we ahocl.d t.2.. Ye a,o:,d cxpeetuticns . lt' c1:ly z.;os . 1, 3 , a=:d 4 

t·to;•es l~u.cthe.ued to have an. aggres!.i.te length r,f only 150# 

i n the 300" bettteon tt.e .,,i.r l<a1ae &.nd i.:c . -I R~ise , ii 1;-ould. 

aee. th~t tba7 tll ght &-O up to addit ional t.vers.se h cighla o t 

1 £5 ' t:1 t h th!ckr:.essos r:-t 4 ". !Jenee, 1·~ iic'\114 !:C \ seo.11. exceasi ve 

to ex;oct t,::, f ind upwar ds or 9,000 tons on tt e foo i, hana.1n~ , 

and connecting Yeir...a . a £ew thousand 001• tc ::·.s wo..:dd b• t'ou..."l cl. 

- pr oport10::w.tel7 ~1th eaoh 50 " o~ addi tional era le.n.sth roun4 

_) 

~s.-~ T AND orEra VtlJLI! .....,_ . ..,,..,..~ 

'l'he n.luea rea~lting rro~ SLl~pliLC ~nd eatiuttca 'M7 

~ et:.leul~te4 1.u r:JOr.e7 1.n va.rioua tars.. A c ccr.:I.cn met hol is to 

1..ppl7 grcs.a Ys.lue of rr:.et~l• to tho assays . a preacn\ t.he 

f igu.rea use4 are j:S5.00 par ounce for gol•:t . 1n1-d t.o. 77 per ounce 

for a11Ter. 'l'h1a g1vea a oonven1ent figure, cO!'~cnl.J' boa aa 

Bui lS atoul4 be rnl.1zed Umt this doea no\ e,ive a 

Talue tor \he lH1r~n, cf oosta al th• 11,ir:e. In the tiral place. 

soma ot the metal ou;.r:u~t be reoOTare4 b7 .z.1l.l1ns. a iO~ reccver7 

ot aone7 be1.ng 1n41catu tor ih1• oaa;.e. .Ul.4 t:t.n tnere r.re 

oba:rgea e.gr.1n~, the .l!lc'tie.l at'ter 1\ l&'..i.Yu• \t~• aine, cc,..,.,~·,,.a.l7 



assay VF-luce . f'or this one r:u~t fix u.n est1::.:.tod f;ross cver~ll 

re,;;:·ver1 ot 86!' tr~is ~-,,.,uld required a gros.s ~:.ii>SY T:;.lue of ts .1-l 

¥er ton. Using a r atio ot 30 silver to l gol4e the gross ase&y 

r.Oittl1 h~ve to be 0.14 gol4 - 4. 2. s11,er . ore ct la$& value 

than \!",is sl:.culd net be eon.s1dF.,r·6d !"vr ievelo~ent ~r:4 1.u. trac\1~11 

e.t tl,e preSi<r.\ ,11:.e . It 1a ct ecu.r .:;e u-ue ih,- t, { l) 1~ tear 1\ 

i.-a7 lA pos£ible to lo7::er th1G .f lgt.:.re; lE) a.nd 'tb11t , it lo !I&r 

g:r~de ere. it ":JX.J be \~ken ,u\ to ps.7 lower cost•• br.se4 on 

.atr1pie4 min.in& a.nd ltllling co~ ts . It ·,ne ;1 .oo lo\e.l oh~rge 

be oerreoi. then all orea with a ~e~tu £%'0$& a.saa7 1-!!.ltt• 

thrm ~.14 per ton ..-111 pa.7 'thtt \ &reatu ,u,10un\ pur ~ozi 1a 

pro!1ts. 1, ta i~lso eT1len\ \ha\ both aol4 1:..n.d/cr ailver 

price• a7 e'!".!ln&e ln the tu\ure. 1t1 th incre~ac• bo1n.g li kel.7. 

and 'W1 th 1ncre~ao4 profi \s and lower graae ore• being correa­

pon41ngl..J- 1nvolve4 • .l\.t a leter deto when co£ta are knon bet\u, 

kblN '111&7 be pr•Pfire4 io show the •rt'Mla ot auoll Ghane••• 



Tvtzil P-ros;,.cotlve Crea 

Gvld ~t 35 . , Silver 0.?7 

rear Top of ,.ir r;rdse , 

t 1 dJri!.f i n ,i. tr r~.1 t. o 

Air & 1~a,14.sifa nehr botto.a 

5!9 

3 . 5 

r:.o-
3.5 

5.0 

!'11 . Cf> 

- O. t l -
- 0 .:~.- 2 -
- o.; 5 -
- o.sr -

0.1;:;; -
- 0.20 -

0.22 -
,,: 1 2 47 &- • 

47.5 

5.0 200 tc~• 

8.~ 150 

". a 10 

e.3 200 

1.5 300 

e.z 460 - ·- - -. 

6.Z 1,320 ton.a 

From. t~ above certalA een~rr,,lizatior.a r;;,f~ J ba ~ d•2 n'th 

reuscr.abl7 t;oc-4 prosrecttng resul\a, 1u1 Ofer ... tlcn on a 100 Ion. 

per ds1 basts nigh\ be ,1evolo;.'t;Hl lo l &st i>CVenl ,-ears; es r,~z 

aa t.h• prt5oni v"Grklr.ge extent. en4 111 ~ the ••• Level, the.re 

1a onl7 a £~ell tcn:nr.ge poss ibl7 or »ros;,ect1 nl7 a n1l.a~l•; 

an4, s1nce \here are :10 develo;>e4 or _blooke4 ores, a atrenuou.a 

Osp&ip ot prospoot1ng e.t.4 d6TelO;tl!lilat; 1a JlHi1&4, •lt.h which 

ait;ht be cou~lo4 s-c:::le ex.\r1.at1cn 6.li4 returns. 



so t ha t profits 0 0 1~ 0- t bo c~,s117 j u::.t ifled tor GOt.e tir,~e , to 

c01:, e , aft.er which the c osts night bo oorsidor:J.bly l ess . 

In \he tolloll."1r.g te.bl e all or the ores est1c& t !;;d in 

all or t ho preced104 tll"e 11:.. ted . rt is 1,r~"-Crtr-nt to L:~v1 to 

atts!ltion to the Spe.ouln. t1ve Crea , '"' a note d elsewhere, i n t.b.a. t 

t hey t:.re not ore eetirrt. t 1or::s in t he u sua l sonso bu \ are l!:&r ely 

cefluoed i o be prefient by .:.nalct.1 !i nd 11 1 th,) ut the existe :ica ot 

the usu,...J. pertinent dcta , J?l.U'ely- i'or t i, e. purpof;;.O ot ef.t eblb:.h .. 

11'1.g l he need ot pros pecting end f nr gue£~1r1.g a l tho fflt3gn.1 tuG.e 

ot auooeaahl ro:m-1:t a . Cc~,.enta on the " ~hould be r efer r ed t o 

aa 1ndicate4. 

§ftctlle.\1!! Orea 

Ceront=io. Victoria. m. 1/1 A;,,ache 
see Long. V-er•. FroJ. (4) 

6. l/2 .pache, Colonel 
s.e Lone. ver,. Pro,t. ( 5) 

Cop_pez ~U(HUt. N. ot presan, 1rork1ne;• 
See Long. vu,. ProJ. (S) 

Copper Queen., Al>ove • .._. L8Tel. s.or Bo., llaiae 
Se• Sample Sko\cll (ll) 

llaJeatio a.n4 -Jea,10 Ee. a. Bear pcB£1ble 
Junotiou 
s.. Lona. Ven. ProJ. (I) 

llajealio and. l.2Jea't1e No.a. ZXtenalona or 
preceding. See Lone. Ten. ProJ. (6) 

To\al SpeC111a,1Ta Oru 

10.000 tau 

50,000 

9,000 

20,000 

201.000 



/2. 

FW 360·4~·0.06·0.9 HW 361- I§ · 0.04-0.7 

-

12 

SAMPLE SKETCH OF QUEEN ··o·· Tut1N~L 

'..5o,np /Y" -Feef- 0.z. /?v - Oz. t'ly, 

I" =- 20 /I'. 



eq_ui p:J.,et1t, ccats a ic1.d :pr-ot!l.c\it~n being reserved tor 1'iter 

secti ons . 

~.UE&,'i TliNiU'.L ~-C:f(ttt,OS .......,,...__ .____... ..... , ... -.. . .. .. . . .. ,.... 

A ooasidere.tiou of 5ll ot the f or egoing aho'f!a th&\ 

r apid pros;eetlng rtn.d deyelo~t:tez:t i s urge ntly :r:eeesse.ry , e.1:4 

in the r..:ueen Tunnel. 

The collar ot the A-1r il5-ir.e is e.houi i2.z ' 1ncl1.Le4 ~n4 

tl&' Yert1~1 above the tloor or t·te ~.:ue~n r -u1.!lal . so, 1\ 

The Air F.a1sa vrcul4 nee4 some sluplo and ra.p1d ;re,­

f\.ra.\1011 tor use &.a a prlnd,al auppl7 we.7 t or these. 

thereafter '\he 11A• Level ooa.14 1:,e 4r1ven level t.o the uo1· th 

f'rom a noor po1n\ a\ lll" 1noline4 or 101• yert1cal above the 

\w"UMA fumlel. 



the collar ot the Alr Rai$e slong the :t,,,ot •;s i n . For pr,:fipect• 

1:..g and tltrvelo~=.en \ it ~01:.ld l'.:.aYa ev.:ntW?tlly a gr·e::t li.lnsth . 

r~,.rt of it 00uld be dri•,en beth north t.nt ec-ut h !'ro:!:. Rr.11~• r.:-o . 

Wort. en a pro;.t0zed •c• reve l wnulc. naturs 111 follvv the 

l>aglruung ot th&\ 011 "B" I..eTel l.7 s-eTru"nl ~eekJJ . 1i sb.O\llcl bes 

abcu\ 10~• Tcr\.1c!'.:ll7 h:tgr,;.Gl" \Mu ?:_E• : . .eTt>l . lo Goubt tte 

110rk o:a it -in:.ult be dor;.e t'rc.m a l'l;.s ln. 2.trp:rl7 r~ise tr0a lt.a •4• 

and •a- Lt:veia loca:to4 zoo- or too" aorbt.rl.J r.roa Ji;o . , aaue. 
ne ac\-uel f'1r .. d1"6a on t.he 11tc• Leve l 1n 11a tin, u\erlor 'l:'ork 

would let e.rmine an7 prc;,osel ror Ytmtil~t 1.ng conneo'tloa b7 
• 

e~:tt1nc to the aurt!iee, or b7 dr1f't1ng \o i t.e •urtaoe alone the 

han.€1ng Yei n. 1'he lo.st "trk ml~h \ also be tone f"t ra, at • gan­

an.117 proper elentton, it Dut'f1c1eni air an4 drill• nr• 

anihble. 



.P'rc.:r.i a pr eccd.1~& c.1e:cul>$1cn t.· t tt.e b~ttcJ! 1.L·: i t a of shcot ~ , 1 t 

w111 bo &e{;a t h..:!t ~e i.hould nc., t i:>X; cot t..hGt<t to pi;1'"£.is t bol cv 

6 . lC◊ '. I ndeed. , it~ pr0;o~cd "' .... ,. level 1a (:. ;~ cv,;.;11 ~et t~ r ,!;l c­

v~ tion for f ro~;cot i ng , ~, ~n el ev~tlo~ or eoo~ t 6, lco' . lt 

wculd be lU:ely to enocu.nt er a. much gl"t.ut~r nu::.t,c;.r e r et.cot-~ 

and a oo~idar f..bl,y e r e.a t (:r t otal l t!.tgth ot c,re t te..n cs1.1 l o?:;;. r 

l evel . J..t the s a~ tla e it b.1s ehancrns o f bei,~ ti.or:.e Vf;rJ ;:-i u ick• 

ly , 9.:d or Jiel~1ng ao.ae pr-c-1;:r:,etion t rcrn prc s ;soting ar..d l ev• 

·rUJl.nel ts..rther u.Jue-as indisputable re~son.a ct l c, r ge iD.)Or\ ca n 

be de~n~tr~ted . S~ah resscns ~~ld l ut er include: (1) the 

tha pres.e..1\ t.'t1rkinga 1 so l a re;e s nd. per.i 1-stent 1n e.~i0u.nt s_s to 

lced to a ~liet tb.&t oonsiduable ton.11ar,es Cf',uld be ex-trs.cted 

trOJI ei.boTe ill• ••• LeYel an.I to the nol"th ot the present work• 

1.nga could ba band.lea so lm'.leh me.re cl.ea.ply \.y e..n t-xtena1on or 

lhe c;;uee.a Tunnel \hs\ 1-ta tu.rth..ao 4r1Y1n.g soul• be wa.rr~-nto4. 

Bea.ce 1 no tur\ht.r con.si derat;loa or lhls ~ t.tor nee& be £1Trui tor 

aevaral m.onths tro-a new. 

Ill \his, no attem;I 1• .oade to ccnalfer \he ra1 .. a 

1tb.1oll 1ronll be use& 1a a\arilq or running atop••• lhia lMll.til 



out in eomicetion t,ith !l eor..s1aer· t!u:; or c:i.· c, !"lnd!.r;_g , :!'..;ethcC• 

ot stopir~ , co.:;t1J. ete . 

B-Jt, ooo.r.si.c-nti l l5l'G8 eup;·11 1 .r:: 1sea wil l ~e ot ,;;er:EH":. l 

izr.;,,:Jrt.iu1ce t o the progr:-=.r-1 cf ;:ros l eot1 r:.g , (1eve ) op::~.r, t • .n r:.d 1r::n• 

tiletlon. E;ucll Tfl.1ses, -with t;:c e.XOf:;t!on er t~:e .\1r B~is:0 1 

£::.culd be e::!lil)ped to h ~ndle both vrrnte tE:d ore a, t'he ss::.a 

ti~e , en.d 6hould !:lso t.sve a good, th i r d, centra l cc..~pcrtr:::;er:t 

to ccr:t~.in lec:e:iariiry , skidWZif, ci.r ard "l::.tc r pl~e.a . "'~r:d suctio::.­

~1r e J:2et lcn Y,;:nillc. t lr..,g tu.bea . The f re~:ant Air J,f;.1 :s.e r.a-~i:ls 

cnly t,r~e cl:..u~e ~r.d r>) VtH:i.t1lat lDg i1 l re . 

In ac!~.itlc-!1 to the A.1.r R!iiz-e \t,.e ,,t=·X't oi.~,?11 re.is• \o 

the nc:;:rtr_... ~t a'l:>ot:.t SlO ' LOl"i:c>.n.ts.lly , should H th.f.: pl'"e~el:l\ 

no . 4 F::ci::.e, vb.1ch t .a a 11..t!vanced 1:-0 b.i gb. :1:1 to ';:>e z·e! ~ef. ta . .rtter 

and prepared s·:,on r0r i'trivlr..g the ".4i." Level . ?ertler nc.r th oa 

the ••• LeTel other st:-r.llar r~1ae..s ehc uld. be pu, up la ere e.\ 

1nt.ery,,;;ls ct e-,:,Q# er '100 '. Trcra ·the surrcce . 1:0 . 4 Seise , ar:4 

1h~t1,e otter r !i l.!!iea 1 t he ".B" Ltrrel oou14 be drlven tu:ut eonnectot, 

which won.14 t;iTe a e1rcu11 ot natural v-e!lt11e.ti.on th.re12ghoui. 

I\ ts a.sa~ed th .oit the • .. 1r.• Levo1 -.culd. al~6;t 8 hr.'f& a .nor\h.crl7 

t a.er, e. bou\ ,oo, in ad.Tim ce er the • gn LCll'Dl. Un.leas rart ct 

the l~tter 'l'ere driv-en 1,ou\herl7 rro~ r 1ng Gnlch. 

Ir tha prospecting 0Jl •1.11 !.eTal s..n4 •r Level ga:re goo4 

reaul ta Curing 'the next aeYar&l i:on\ha• the deTelor..melll -.ot.14 

h a4Tise4J.7 u4 atmormall.7 Jaanen.et. l>J oroaaout\ in& to \he Tel.a 



thG t c:a:por&ry e:reotlon cf a sr ... !1.ll D1esttl•'o.1r t:ni\ 1n t,-;.e nei;h• 

bortood hy ~hich the prcsp~oti.ng north from King G-~lch would 

a..l.t-o be dcno a, \he $8:::::e ti.me. Sueh a U!:i.1\ nr.l~tt h.uve been 

u.si:d e::&.r-11,..:._r 1:. ~ tli>l coo tr.al p:;;we.r plt c t :1nd u.ie,ht te u3ed 

thi:rcattc.r at the Jla J$s1.1o. 

r, la ct co1:rso \ne tha t r,:a r.:.1-ght ecr.s!c.ar al 1!3-5 , 

tu-17 wrt north er-17 rrc~ : 1.:l& Ouloh sho-..:.ld be reatr1 r; te4 

to driYlq th• exis\1.ng nuel, c.olor.t1 •c• LC'i'~l llh1o.h 1• i-.t.{lli:S 

on to~ \ufinal. Ver\lce..l ProJecttca ( 5), t ~r th·~r no rill tor ao:::sa 

600 '. Th.la •ou.14 b9 loe.z: ted to gl vs ac,s.\ likely tbe tesl pros• 

peating an4 4eTelo~:nt r£sul\a 1n the nortb e.rn grotl.nt. Ia 

Order to measure &n4 to easure \he future ouilook ot the propert7. 

1, ahou.14 ~ don: aner taTore.ble resnlta sr• obte1ne4 1n the 

~•• hmlel tton1nga 1n t:?le near tutur•• an4 •~a 1dere.Dl.J' lA 



abl7 1-\ W'Cul.d net l>egin be f'o1·s severa.l u:~ntb:1 t'l'o~ uov. It 

is 11~ e:.cy 'l l!'.'.'1 that it "ottld nol besln be fcrs the 1 nstal l!! t t oa 

Froa i hnt he.s preceded 1t 1l'r1ll be z.ac.n thst E~e lit t le 

proar ,;l)tL:-,& .-e rk on the Ma eai104 sh,;,t::ld 'La 6cna tor the ~\ll'­

I 'oee or e6tiu\1ng LS sc,011 sa po.a•1hle tke r-~t.'.,,:.l"• ou \lo.)k ot 

t his s.ctut.h~l'lT blo{;k ot ground. 1, sl.cul4 be done l>eg1nntr .... s 

a.tier aeTeral oontha i'rc.:11 new, it .tavo.rt;.b lfi r esu.l ta are obta.1ne4 

la \he ~uecn !'lll1!lel Working a. 1, alp.\ bs d.::ne Tl tll the wu. t 

1!im\1one4 f t<r KUS Oulch art~r th,, 1t0:r~ ihe.re la ~~mz,leted . CZ 

it oe~ct iona a.re ?:.Sda to C;..-uee n 'run.lle l 1·0rk1r;g■ troa Kin& 

Culoll a.n-1 the un11 or the lattu 1• oe:neetel t0 t h e otte:r e1r 

li;,1es, ,::ea bran.eh @1:r snd. T&ier ltneE , '11th su1 teble receiver• 

a\ \heir del1Ttt1ea, ocu.ld be .rwa ~ oe. tbe oer .. tnl plul to 

'tho l:aJ~:stlea . 11 la ii:ls.o obT1oca \b.e l ~ beg1n.r:1ng c.n thia 

work conl.4 be •4• b7 b~ drilling. Th• w rk. \o ~e dona. 

!.le.Je5tio •c• l..&Tel, ?-.t:a bun deacrlbet alrsaq u \o looet1cn, 

~ 1a stolin on Long1tud1na.l Ver\1cal Projectloa (&). Thla 

proapt,e\1.rc leT•l woul4 be loc~te4 a.o a• lo cbte1D aax~rma 

proapeet1r.g r.:n4 leTelop11e11I renl.ta ~or esttatlng the tatun 

ot tho grcr.r:---", u4 1t aboult be 4r1n:a aoutherl7 tor no, le$S 



that the 6re~teG\ good .tro'-1 it uy ta obtftine.4 . Fi.re\ cf 'ill , 

8'J.1t~ble loef'.tlc::.s t~"id elevatlons f'or 1t sf1cr11ld be cb,;,i;;;.n , un.!eh 

be d cne along.side 1.11 so.rt.er groun.d . 

wouli Jielt E.50 tons; o;ie111Lg tbe leYel should poll 700 t one; 

u4 the boitoma ct Etopea aboT• c~ul4 b• l>rokea ou\ qulck17 

thereafier to 71eld 300 ton.a. Y1th broken ore ~o• on h~na ~• 

wou.14 tltu h!ATe a total ct aboul 1504 \ona ~ a prelllltnar, 

lllll nua.. 



?07:SH. PL;.J;·f i·RrG],t ...... ~··---"'"'···-...,----·-·~--·-- ... ·----· ---,---•~:-.---ft-·-,-.. _. ,_ ......... ._.,_"'_ -. --:=:.:.=::..~-----·-·--·-.... "'..·_-., .•..• -,.-. .;.;,z~-~; .;...,,.;,.--:.,,,:;;;;..:.;;.__ .:·;:--:;.;,. .. ....;;:.. . ..:.:: 

h.t:.nd tw,.J oyl1ncer De L, Y<l r€_;:.e ec.gtne , ...-::i1oh wi th •.vcrh.-?!l.d tra, cl-1- i r:g cru.fra, was r.o;red 1"r:;.~::: .i.,iarro • .?-?e :r !':.;::1.100 , ~.rui .:.,, ::: cmie. \ r~nc­

n tecl and 1ns'ttlled , bot.h in a ve1:,7 r ~ult7 ms.uicr . Th la ws s 

largel7 4ue to overoont"ide:nee and 1n.oo.mp;itcneo o.n tbo p!:.rt ct 

supposed io hsve a l'lor~l r!ittr-5 at .sea-level er a!:-o. SP. Al 

6,000' it ahcul.4 celiv~r Z16.~ liF . a;, eonverston in ita a\t~chet 

2.50 z::v., !300 T. gener&tcr 1\ ahou.14 :pui c,ui es~ or IU. 1:l.P. 

OTa ahorl 1ntenal.s \h1a a1ghi ret:toh IS5.lt?., all ot wh.1cll 

de,r:enda on tr.a pe?.fec\ conc.ition ax..4 &ood opsre;.t1on ot the 

~ulp06n,. i'roa r.....at t'ollo-ra, 11 11'111 be £Mn t~, 111• ~ ' 

gel a.a Ut\le u 215. KP. ou\ ot the 'Cltlt. rttll 850 F..F. a.I 



! or to . His 1·ep :>rt ts :..ttt.ched to t h is , v-h1 c L shc·ulc:1 bo 

r-e.te: rod to , t...nd froJ1 -.. ht<.;h 1, will bG soen t h~t se"'i·ar a l 

1 t.c ~.s c f l ars o oind. o :.: r &f t~ l ro;,~ 1rs Tr il l bs vs-ce ssary bo t'ore ~ , 

o~• on !~1 £haft; 

- 1'. Orler ti.nd 1.lls t 'l l l new -plstoa r! r;es with c.ra, tus 1:·g ~rot~r 

piston ru:--.,1:tel; 

•• Check r~o1rrt1ng ot rods; 

C°:.:'C;Ck tuel oil LOU.lea; 

?.&1se f;..f.d sspc..ri.te oool1ue w:..te.r Gut-lets; 

.:itd .. se Lubrier~ ~ 1.r-5 011 Ten.k e--..n4 1? .. stall on it a flo~, an tell. 

12. Sooure th.e &enicea ot e.a expert, OX}?er1enee4., ereolcr-

1n:italler 1ZOcr!,~10 \e lu• e-ba.rp ot all ot toregolr.g.· 

pratera.blt a~ troa Ille De La Vergne organiz.&.tloa. 



p!rri.ied. by r.aw lir..ers a.n.d _plston.J v-L: ch oould. oe iz..htalle4 ill 

- the prese:1, en.g111e . It such an 1nstall;±t1cn ahoulct oceur , 

tt~n atter..t'ion sac,uld be gi-ren f.11:0 t.c r!.aing t'te t'ollcntng: 

.&. Ina tall eXhmtsi gea ol,o::k T&.l n tor Ohh.t'ging ate.rt1ng bottles; 

~e ocat ct llUiking \he ur£ent. 1:ar._£diate repaira on the 

er.g.1;:o .is est1r.....:;to4 a\ il.OOO. S1:-:,ca it 1s tt.i.s tirst essential 

in any c11erat1n.g •ohome 11 ahoul.4 be poaaible \o c~le\e 11 

Juai prior io lul71. liS~. 



::,o . co l't "' 
Lubricants l. 35 " T'I 

~sste and Supplies 0. 30 "' it 

Ji .!J_~_ "' r, 

Total 60 . 00 M " 

The power house also cont.a l na an cld E1.1irbt:.nks-.:..-o.rse , 

vari1oal, Dies.el typ.e ell.£ln•• supposat to ha.Ye a rai1ra& or oo. 
ff':J . It is ss14 'to be ln JJ-00? o.ondi t ion ESn.4 to oell ver 01117 

35. rr.::i . It is use·d &3 a st=r..;Gb7 ror e~eri,anoy op.era.lion ot 

lights E.nd ag1t5tor note.rs 1n tne mill. Eo mon.q ahou.14 be 

spen\ oa 1t a\ pnual . 

pPuatsr1 

A. reduced phot.oat~, ot a plan or t h o f;;0-;:er House and 1 ta 

cententa 1a attaehe4 to th1a. 

z..~ De. La Vere;¥ 

J'roll. thia 11 11111 ba tote4 thsi a sener~tcr 1a attuchecl 

io lhe abaft ot the De Ia Tergne engine. Tb.1• 111 rate4 a.a !50 

rmw.1ng con4it1cn. 



1:500 v . acd rrhioh is bolted to its 2. !:J: excit,er . 

sur~s e bout 15. HP . 

, 

to use a 30 LVA , 2300 . v. , .',,.0 . gene::rc:tc,r , belted t:;; :i 1. r:-". 

£300 to 4.40 " • trsr,.ai'or L1:;re 1 ei~d 01 3 - 10 z..'Y~\ , 2300 to 440 T. 

\ranat'onzra . 

f'w'»1&he4, ca tollo~-., 

Ill tbe r-ower Fla !ii 

1-

1- 0.5 

I - 100.0 

1-

1 - 15.0 

l. - 1.5 

uo 

"° 
J'uel Cll Centr1~--

Cacll 50. HP. tar Coapreaaora \o be 
losded to 60 BP• N.011.. 

Runnings• l/1 x ,. Colljpr•..,or toz 
•te..rt1n& bo,tlea. Iatendtlaa,. 
il.ao twe 8 BP. 8'0TO OI.N Kngtne 

Powu- oorreetlon generator exc1 ter 

;."hop gi-1:.:.der. I11terr.;.lttez:1. 



- ]ltl:~£L f . .!.il 
l - 30 . 0 liP . 

l - zo .o 
1 - 5.0 

l - 50 .0 

2 - 3.0 

.!, - 6 .0 

1 ,,. 1.5 .,.:!_..,. 

l - 1.a 
l - 1.5 

1 - 1.5 

1 - :5.0 - "' 1.5 J,.. -

l - 3.0 

l. 10.0 

l - 10.0 

l - 0.16 

l • 1. 0 

1-

l9r lUn• 

1 .. 

4,10 . v. 

410 . 

440 . 

4,10 . 

«o. 
41A . 

440 . 

(40 . 

440. 

t4b . 

440. 

4.40 . 

440. 

440. 

"°· 
110. 

440. 

440. 

Clasolf ier 

Rod 1, tll 

R:1ch 1.5 'th J.e eners 

};t.ch 1.5 a.g.i t::tors 

Jl::,.rrcn .:olu·~t,:i n tW!l.p a• 

solution h.UJP 2• 

D°Orr Duplex Ll&.phra&'ll .Puup. 
To be used H .it h n.ew P~» ( to tte 
ocue;ht.) on ol.u.r1t'1or sump . 

Yi 1 lf'l ey So nd .i>ump 

111 tt.J' 

VeeuwaPwlp 

Co11ve7or 

Z1i:.o t"!.:.s\ lceder 

It a.no. s:::e 11 pump \o ?>e boughi tor 
;,u.&pir;g /l Th.1okrit'ir cvar:tlcw b~ck 
to mill solu:t1oa 

1\ and s~sll pump to be boUi,ht tor 
pa11ping •eak e;oluttcin rrcm sum;> onto 
niter tor v~sh1.r:.g . 

Tripl ex &olution pump t or circulating 
wat er to mine. 



cut ou\ 

i:~dd o:-,e new ;,ump on cl~.r1f1er r,r1d 1 ts srn!lp ; u.s1.r;,g 

c. ia.ph.r~gni pur&.p tiO ·tor ; 

1,~J n-oa 'l'h1cker.,_or ;il to 1·111 Solution i~k ; 

a.dd ona new 0.5 RP . mo t or .,. r..d on~ .n.:..1 ~t:.!.i!p tor cir-

in t1.e ;iower plant. !he two oou:~ressors ::..re ;,il !'los\ sister ~ch.1!:.ca , 

b~1~..g Insersol.l-:&o: ri.4 , I ~~rla.l Ty;.e, wlt:ll ve.l.Te ge ara , 13"' x ?"' 
~--

nth 10" pul.le,a, 1rh-oae a;>ee4 la st:;rr-o.aad to ce i.uo. r.p.:1.. ;.·~ 

tu.ll los.d. Ca1aul~t1one eud n.e-asu.r8'!.e U :s c t•ck r.».a. ot tl.a 

c0:2praasora s , lei. The raker• hr;;;_ve ~~& 14 t he1 \he7 cs.n be 

aa.tal7 a:peedo4 up to 2.10. r. p. m.., 111\1& sas • ... n. dis,-l~cc­

ment e::.eh. It th.1a -c-eiae dcne the effo-ctiTo dtaple.ce:r~ui would 

be M&. cu. n. eaob., or GiO. total. The7 hLv• been cosra•-e-ria1:1~ 

to 100#, Theres.a oons14erl.ng receiY&.1' oape.01\7, .new 4rUla e-n4 

h&rd g.roullt, 90/ a!lcul4 be su.tt1c1eni. ~er 3t&. o•• r,. ;ez al~. 

uul VO# altou\ 59 RP. wou.14 be re;111re4 b-oa •ach motor 4ar1nc 

peak pvt'Xla wbteh 1r0tll.4 ooeur aeTere.l t1r.ea turJr.c t""• busies, 

six hour• ot ecok tl.1n$ug ah1r,. it ls bel1eTe4 t~~, icr raw 



yc-r .::.:1tt e: d . Ccra,:,e~uer.::tlf, v ~slll.es ecn.trol l h:,£ tl l sb:.,ti.l d be ex .. 

clusivelr ur:, C: er t:rn ~o:!tro l or the po"ti-c:r , t,C't!s& . 

The .rGcei v ic.g pl t.ri.t i a .t"ortua':. tely ger:-er c\,; s l y ;:u:_rle, 

tthich T."ill e. 1d ut ::.er pcl'.er defi c 1iltt.! iea u.d 5u.r~es . .:t:.:-:..:-e &.ra 

t w,:, lcrce r£ce1v0rs snd a l ori.g , aLo;.;. t lJ.00 ', 4« llr.c . 

kr! rressure :..1;,£ 

e r-er ~e1t~tor the ru.111 ncecd.s ,!ibcui ~"30 . cu . rt. ot l;;,/ 
• a ir. Fro-~ tirr.ce to t1:.1e 1\ e l~o noc r!.3 a r.~ ll a'.aount of 'J ;jf 

all' tor e~rgeL.c7 o\1rr1.ng ,ri.1.b men1.:till7 cvr-trvl.le-4 ho&ea s.c.d 

· J 1psa . The preBaUre reduolr..g Y~s lve shou.l.d be ir..-cved f-ror11 ruill 

1011 pressure reooiver. For the l&s\ t :S:..e c.14 ell t f<. r.k. coul.4 

be used b7 atay1.ng its he~tl.s 1.oseth cr e:;ttern.~117 b7 plank• and 

t 1a ro-da. From 1 i a sw low pressur e llne should be p1pe4 to 

\he agl\e.tora. 'lh• l" 1/1 high pres.!.-iiro l.1n.o ahould te t.re.:i:..J.• 

rarre-4 to top of ~s i tr.t ::,:-a te:r e~erge::r.cy use. tut t~e 11r:e £hon14 

h~N 1t• orlg~n 1n the power h~s• ~1th a Yalve on 1t u~cer 

control ot »onr plul oper ator, , ·ho shoul4 enter ue la h1a 

loe. ProT141r..g low preuure air ror \be mill ah0ul4 le~Ye GOO 

.-. ti. o-nr ror lbe lid.Ia. 



4t .~:~ . .tt~:.!:'!.·~ Lts i,_:.t!. J.~Ql.!J.rt 

,-· ... s ;>ot.t":.ted ~>t:t ty I:uth..:.-t.r,iho: , ~Le·,H,ir:s ti.nd :re;1.;.irs ot 

~ 1 'th synch.ronoua filQt •. ~a· -would ba e bout fll , 225 . It fill old !!Aehi ne 

1>1) aoqnirt;;d t,.Tea \ oa..r-o ohonld bo t:: •. ken in its 1,urche.so, ln.ol ud t ng 

ruruii&g • 17~:.;,sur emei.t , ~1.nd li:s_:;,€'ct.1on bafcra c 1 s :,c1s.ntllng. In an7 

exceed, 

A.-ran&1ng air tor n:111, sa s.bove 

i 

Total 

1..nor Oel. l, l9~S add1 t1ona.l co:,;.~ress1ng cspa.0117 

ahou.14 no\ ooa\, ca.retull7 1natalled, in ueesa ct t-1,,000. 

1 t 



.... 

to (ll~ooo. Ingerf:oll•Rc.nd }.:.Lcws cf t. :~ rea in t:-,is tc;rrl tory j'.~ic':l 

a.re tor s~le t'!t pres.:mt . The ot;.e f.1ich ia u.ewe.b\ t1pe e.r..d le~st 

be use4 on work 11 i King Gtloh , etc . 1, K!gh t ba ;cs&lble to 

hey an:4 1.atr,11 aueh a ;z1ehir..e tar 11s 11 t tle ~s -ilO .cioo . 

rho plt:r:.\ 1• well b-ousetl. 

Th• ~r.. tter ot u 6de4.ue. te and ce,re:-140 ble wa t.er auppl7 

12.\ter or creai concern. Cor.se(;_uer..tl7. to prcteot asalzist 

tutu.re 4.roughta and to proteo\ the r1.ghta. ;aw. should te 

spen\ 011 a c!L.!ll to n1e;,e the 11U.ter tro~ bed rc,ek ui 61\e s..lread7 

aeo-.:re4. Ine.amu.ch a• m.udd7 wa\er 1• lU.; el7 t.o be pre.ent au.r­

ill& tt:.e E'.\llm'!ler rseaaon. tho ooolina ioar tor 01rolll.a\1on.. tra11et. 

'.211ter1E.l• bei r.g e.11··~:H•d)" oa he.n4, lihoult be put up al once . 



C~t?li'f, (~l . CE t ~:l Cf f C .. H ........... -· .. ___ ... _._ .......... ...... ~- , ......... ~"...,.,,.. ___ ,....,.. 

r~nt t:!ld operation its ~ee tihould ie s s::1.edclei O,:;.re.Cully ar.d 

contrclled 1·1g1dl;r. Tl:.G ~r.:.s;y,e:r.er.t tind o,re:rertors should t.e 

&blo to cev1~e alt~rnativas even bette~ th~n those in the 

llith 1~he tdll inopert,tive it ":.:1,·,l.-:.ld Le :;,.J =iblo t) 

give 6~0 . eu. rt . 90i air to \t.e air.• par n.ln.u.te , c.i-f>t.rib\..ted 

1 ll • •75 

2 U - 72 MO 

!o'tal. 

£ JI - '11 

11th t be n:.111 o;:eretl;ve rcr:.d tLe ~1n.e ge\t.1.ug 600. eu. 

n. 90# air :per d.nute: 

Total 

MO 

S30 

670 possible 1rrea;ulu-l.J' 



1:otors •* q, ....... 

,-m1ch ~.it;h.t be aotuelly lf5. RP . I t iit~:t~r stet·~ ,.. perm.1 t. ted 

4t the 1r~ter!t1ttent t:se cf the fresh wt:.ter _pt.u::;._p , ti11a ,;;oul4 be s. 

ara lW.der hesv7 l ood. irt e other :motcra tn tt.e mill show 

h.or ;;:; e-pcwc-r nt11'-€B ot 126.16. It at~;• and rocm.111 are 

16 H?. m1e,ht net; be use4 because or a.ggresate nortIU\l over­

re.\11:;g, y.;-h1ch ~--cruld perm.I\ 75 t.on opera, ioa ot the s1ll U 

et:.ret"ul !:.Il:4 r1&1.d aehedulea r.nd 1narec't1ona 1rere 1l!>e4. 



l6'.;;!lt , vtz. • 7: 'I 't,1 to 9!t0 } . • l/ • 0 t, ~ I:S :3 hrs . supply • ,.._ . "" • 

2~ '') ' t.,;:) 3:00 ~, "' G t,).fi...$ 2 11rs . ¥ • ;,. • s •. • 

3 : ?.u. to 7:30 .. H Ei tor. . .s g '.h.rs . .. ,.,> ... • 

lt .A. .u. to 7: 00 J. .1.~ . 3r, tcr.a _..,.,~__,,_ 12 hrs . 

Tote l '78 tm . .s 

I\ is balisved thct 

tona erreot1 Te out ot 53 tor.s w1ll w,ke t t.ta pc.ss1 ble. Crnsh-­

trs.g oo:.:ld also be 50bcduled du:r1r.g r..!ld nlightly hcf:::ro ar:d after 

t,ine lu.r:eh pericds, abot;.t a..D h.cur in 't11e :mldfle ct each et t!".a 

- two shifts . Cor~trcl :':!t r::ine a ir supply b7 a vulve in po"Fer 

£,en.tie ·!iivi:ld 11liJO be h~l11tul ., 

?he i.ntez..t ot all. the ;,re::eo.1r, 5.& to ~bc.w t.n.a, 
:probably bot.h .mine iiill.4 rrdll ca..wi be opert. t.e4 t1n o. be.518 ot 7$ 



Y.~ ter Gupply D2.11. 

-~d,i t iors11l s,:,,g tne, 1:;stall~ tion. 
re~1r•• etc . 

S-cben,e B 

?urc!l<::z.e ztnd In.stellr,t1on ot 
110 HP. - GC4 cu. rt . D1esel­
Oom,pressor 

100 . 

50 . 

250 . 

1-1,000. 

200 . 



!! 1 ; i' I :,~ G .P R .;, G H A. M - •l·• .._,,_. __ ._,.. __ ~·- I• - --•••'"·••••• -- ~..-wot_.., 
till-.- •.. __ ~,. ......... - ... --~,..--~-•-·-·-·-·- ____ ..,. -- .... --~--,.....,_ ... ,.__..-.--... _....,.~ .,,,,,,.. _____ ............ 

rt wil l ba n ctcd th t t1~7 it~olv~ thoEe r~~ 

Eibtcl1;tely Ef:ce::.sr-.:ry itctria ct ec:i.u1~ : Ltct at:.eh ~• alr ,ii1;>e, ~r _.ok, 

t:.nd parts of n.~)~ta t,lloted r ur G~t·a, t..u.g,t;;.er .s, ~ill.a , d.ril.l 

In cor~.sidarlng opera\lons, ~ ,11 v ls ion 1~~ in -1$-4a7 

_rerio4a •' ,_,,_ug. 15, 1 5:iSS 1a 11a4e. In £;E;.;-.eral, tbe coal ot cr;e.r­

&tio.na ,:o:.1ld be e.bcut t-6,ooo. month.17 on. e sin: !. :'.:"~ sche-:e. en 
a reatr1cte4 acl::.e::;e it rugb\ be out t o ~ligbtl7 more than f4,000. 

inorlt.hl7, but at.her &eneral expeDdlturea else1:here ha the bu.sin.en 

would continue e .. l a hish t'1xe4 rate. Tt.e tr'-1n1::mm "Woult also g1v• 

muoh lesa feTelcp:::.er..l, ore theretroa, t.Ld d.o;e;...db.ble Z-UlU.ller;a,.t1Te 

IEill. opera\loa. The 41T1a.loa or the opera\1o.c.a into porlo4a &1Y .. 



in ~ new 

-els-.blre1 

( 2) eq\tipmed ot :::1ne tor ra:p14 devc loin~nt; 

:proeueticn trom tte m.lll; 

{4) demo=.str~t1.ng quickly the adviseb111t7 aa to r-urtt&r addiitona 



1411:•~:t t ... trri--,1.: ~:- .{ -1: BE-/\ 1:, f ; tJ;~.Y 1 . 1935 
~-•--' .... - .... - .. -~--- ----- ~-·-- - __ .....,:r;.,._,,_.....,.. 
------ • ., - ... ~- - '-""• ~-•--.....-..- T .... 

•~ulp;,e4 b.efo.rehaL4 • ·i.th a aim.p.le l'\~ter ~y~taa wW.ch will 4elivar 

T.lter o iroo\ io t.r11l.a wi thou\ th.a ·1..6-8 c•t air bl:n,n 'te.nl:a. 

J;!a.1n 2" S,atea 

The ~leetr1o driven triplex pump shout be 1nsta Utt4 

t!le tanka 1n whlch i• a pressure re,;ulet1ng Yf..l.Te whtoh will 

pentlt 11 to punp 1nto the t.rtLk.a 1'.hen the main. 1111• to \he 

mine 1a tu.U to U:.e t,op and and.er su.rnoien\ prcasure. 



I 

I 

1':. ei r.. __ .t.1 2" 11 :·c to the 

thence to Ai~ R~lae , lhenae up Air RBl&~ to and in a capred 

lino er star.ilpi;}o ubove the collcr . F1-.:.l" prese.::.t t:..nd future uce . 

ul~t.i.l!G ly ... p~p:a vclvo ; chec}; v:..lve ; ct}w.r Vt.li'cs ; six ~lt.o,:s , 

90°; .s1:x elbG\iS , ,e"' ; f our t ees ; f<. 1 •• r bL.51:.lnss to l ;? l/:1, , etc . 

I'lpe 
f l tti:it:;a 
l.nbcr 

Tc t al 

ii4.0 . 00 
25. 00 

____ 50 ___ • .29..... 

ar..d tou:r t~e.£. Ccnsic!enble pipe oou.1, La l a. id st once . Tbe 

o c~ ta t;:01.il d Lie a Pi' ro x.1 m.s. tel y , 

, 'i;;e 
l~i \ t l::.g,a 
L&bol' 

Tottl 

t e5.w 
l.O. CiO 
:40 .eOC 

AU' ?1pe ror the tirst ;,~rt ot t.he prOi>f'Wi,i ahould c,e 

Ol'l hen4, fil"l4 a.a .111.cll a■ poaaible laid 1n advs.noe. 



\lw_no. 4 Raine . Tbis should not ooat ov~r tee.co. 

:Pipe 
1(!. "t t 1 De 8 
:.e.bor 

Venti lat ing Tube~ 

' 

l'e::"<pcrs.:ry ve.ntilat ion in d.aad e.c.s ,:, f ra isoa ~nd f r l tt : 

m 7 be aeeurcd heist by :.t"!.lct i o:i ejec\i.on l,i th s~l l 5.1.r jets rltE r 

~r tt,r,ar,etl 1"1th it bi;. f ore oon.ti.na l r.g . Tliis 31,·;;uld coat ab01J\ t 

400 ' ge.lT. S1t t.ubea . t:l Z0 . 00 
01.her zaterial.a, .strnp1.ron, eto. 10 .00 
Air I.,1n• Connections 10. 00 
Labor 10 . 00 

Total. ~160 . 00 • 

k \erla la tor s,;;;o' ot &441\icnal \raok. pr Lnoipall7 tor 

.A• LaTel, shoul4 be Oll hr.i ·.ud. Tb.la wota.11 l.llcl l:ld• 1 1.000' ot l.6j 



11sh r1~.tea 
Belts :::nd '.·uta 
~;L.es 
'! ies 

Total 

:]'210.00 
2:) . 00 
20 .,.10 
15.vO 

-·--- 35. 00 

The g:? 0izzly above ore bln• :ilu,ul d Le 

much sltu:J.\ &a ix,asiale , with a 1.1• leu,sth. ~ :Ld 

'Pro?lc~1on ahould be mt:1da for .. iorting 'l'!!ata CH ... ~ 1.u !'trsl 

40' ct all de ~low lt1D, a.n4 diapc,5-ing ot 1 t , which ashoul4 not 

Two \~er hoists should be prc'fided.. One W0uld be 

'Ue4 in or a, the \op ot \ha ilr Raisa tor a long \1r:e. 



or ltJOOf at llG . ft. :;1o r u in . will ::.o .r:ott t.: ult~ble. Eaoh 

t~er should bo 1,;v~cle,d with 3~0 ' or E/lott 06.ble, :r1tt!r..g9 . 

total 

j.lrille_ 

:·.r~{:0 .(,O 
. 45.5J 

15.00 
--3Q.!j@_ 

;601.5-0 

several 4!-78 b.et'c:re buy-1:-..g tho \1ro c.r1lle.. 't&ter tanks should 

ne t ba !tought , 1rn.tc:r !le1r-,e provided otha1·wis:e aa ab-oye. Tbe 

old oolumr.a,e.rtta , c,nd clr~nps a\ the .::11.,c $'tL?:J.ld be a\u41e4 

c.::...ret'-u.117 to s~o 1 r tte7 ·trill .serye on thes, e r.:-.a oh1?:?ea. It 1 a 

will cos\ 5 bout t1 ,ozc. It t:h ould ba note4 tb.s t the V-72 doea 

net cost much less tb6.L. the J:-'15, bt.."t tt.;.s t it 1a 1.mporle.Lt tG 

get worksba drills uslr.,g the leuat air pcsstbla. 



1 "l/8 round steal, ,;;.a fcllov-a: 74 pieces c::::.c11, in lsn.;t!1..s ct 

l' difforence, fre!a E' G~ to 6'6ff , ~ tct~l of i?O ;icces. Ttis 

allowance ot f!;;OO . &hoold be t-:ale 1n a~t 1 tlon to the abo1'9. 

Stmlrnal']" ot Ext,er-..di ture..!, 



Dri:tti:-.ig :trills {2) and ;~ceossori•:!S 
1.tittto·:.t ·iM:l:a 

Lrill ~teel , l".l/8 round , 1665: 
bitted and sh5n.ked , la~ths 
a' o4 to 6 ' G• , l' oh~r-&ea 

E:x.tr:1 

Tctal 

160.00 

500.00 

.115.00 

COl.50 

zce.oo 

500 . 00 

t& ,813. b3 

we ~.hould hsve tG ,soo . oa iu.nd £or t." . .:Lso 

purposes . 

Drill Steel 

Tu:bsr 

.a.D. allowance or t,1,000. ahoul4 be mec!e. 

1.00.00 

400.00 

500.00 



Exto.r.d.1ng ,rJr:.e "H:ter lir.es :::n a i ~i,,ll ir. ;::. t t..nk en 
surtt .. ee abcve ni,; .. l~vel 

.r .. dd1 tion~.l ~tr i-~lve 

i·~dd1t1onal Stopera {6) r.1th hose& fa:: .. d !:t t:e l 

~tra froze, S~ts {3 ) 

l:.:xtr~ Allo~aucea 

Total 

100 . 00 

600 . 00 

,,oco.oo 
111 . co 

4'15.CO 

200 . 00 

~all O\l\llned &b~Te t:ill be geLeral.17 aeoe,;; table, ru:id th.Lt 

,-1th su1te1.bl• pre;:arstior..a en4 eom;e\er.., parso.n.:isl a fer1o4 ot 

&1.X weeka nne o;>er~, 1oa ahoul.4 be sutt1o1ora to proTi4e •1.MJU&h 

ere tcr a prel1111nu-7, remmeratlv• rua ot 'the Ddll. 



ot not less th~n 50 '. By cantr&<1 t! n~ , i i a'!:i. ot.ld be possible to 

do thta tcr ~~oo. 

pre-ceding; ~tld nCJ.-t.h tr,:i7t ?;o . 4 RaL.:6 ; sll on the nretn .t"ooi ve 1.n. 

Tt.1' ,Hi 4-ritter& ~bool.d be used uni il eonne-otion 1• :--..:a de • t-:r .. d a 

ll.1r,1t,l.Ilt ot ona to the north or No. ,I Raise ecntinucualy. It 1a 

bel16Ye4 that LO\ leoa t hin 4~0 * nhculd be driTen Gurlng tt...e 

per1o4. at a oo.ctr&ol price or not r-.ore thsll {5 . per ti •• er a 



l~1 ih t.be use ct tt.e contro.ct s,;ster:a :r.1::-.;.e bcsain-& s,n ~- :14 

be r6duce4 to a :rJ...o.imum. A T°'"'• to &.iddle-s.6 e4 e r~ir.acr V-"1 th 

superior oporatir,.g ur,erienca coul4 ~rcb~ bl7 be t • .a4 fer f'1. r,t:;r 

di;.J• E• 1t0u.14 i.eecl to be al the mine trtce a dc..7 ~• rarest& 11 

ahorbpa ot ,001.a anl nppllea ant to ao at.nor amount• o_t sf..m:pl• 

1..ng, Ul4 aurT&71ng. Ea coulcl alao 1.eve ganer~ l cve.ra1gbt cvor 



excctd 

It is 

lfill ~ec::: re si:ecd.7 licrk t r0!11 eom.petoLt n.~n 'ilth n. rr.in.1::..-.u.:1. ot 

bo&siL.£ c.nd cv'1:rb.s~4 ex;eu&. Il la believe<! t:iu, t.reere a ra 

tracta aa desired. bo.It it is be11ne4 th.::t t here should be nol 

leas th.s.n two ~r1nc1r-al eo:.t.rsctcrs. s.n4 !i.S ~en.7 sa tour ?':11.gh' 



shou ld be su f f i c: i e:,t . 

VrJntiL. t!.c.g pl:,.cs ; but the co.r~t.rsotcrs shvuld he r ~-:.ut red to 

- L .. str,ll t hea curre-ntly in a ror~ztlH:e :'Aa.r~er . '1' 1· ;;; 7 should 

al8,.:> be re:...,ulred to :z • .,a~e 5 ra~son.sble sa;arc.tl cn or eo;1raa 

Fo. if. Ila1se . ror •.,• Leval 

••• Level 

Othar Ra1•L"& • Stoplng 

lra\er1ala tor Ra1a1r.g - StopLnc 

Ce11eral lil.ne Labar 

General. l!i.De Sllppltea 

Total 

' 



..ttot1 
♦ ·-14,t---

~10 tons 

!fo . t Itt!ls-e , :-rep1r-f..ticn 6.nd i,o * 200 
Rai.;;;.ir.ig cle~ ot n;.," Leva l 

400 

600 

CUruu.lat.ivo ... =--••--.......... --
SlO 

510 

1,200 

l,COO 

broke11. 1n t..he k . 4 :-.r..i!"e a11d 1ta _;r-:.r\ or the •.1.• l.•Tel. The Air 

Raiae Chu.to '};euld t~old 100 tons , l e~v1;:;1 a zm.xir.:uJ:1 or ~.>O ten.a 

\o be tr:c~.1ed ·i.o Jaine. .it.bou, halt ot tlH• c.r• broken in ciber 

500 tcr..a to 500 tc,na would be &torcd ou.,ta1de \he Ai~. 

The Vina Bin a.rut Slide to 1£111 la e3\11!lsie& ~o h.ava a 

cape:.oi t7 ct 400 t.or..a. It t he are ceTela~• 1a la.rp amounl with 

high Yflluea 1\ 1a dea1.nble to pu&h production. rather tb.a• holt 



Cr..e .ttl ~'t t n l $0 

thia reri0d , &o thnt. onl7 600 cu.. ft. , OOJ l:li r "W;ill he :;..'\":'.11• 

Ebl.o for the !"J.Le on a t1~c-shi:ft daily o"·t;ratton . 

!,svel ·-

r,ort h . All 1u.':.v~::.ce or 315 • wi t h c-r1e dr1 i·ter e 1£t\ co r:- -:~e ·• t ·1 

- e--.n1tr !.o\ ocs\ ct $1 575. 

cl~r ct t t a ;,re ;:o~ea 1'! B"' Level• l t the 1~reced.in.g li c:r~ .tu.: 4 

a4T&nce4 lr'ell, f.0' :--iero wcrk e\ ~ ec•ntnc, to t tt l ct t~~ . m1&h'\ 

t.he oollt.r ot Ute J..1.r Be.1$• io be7ond tLe Jro. , Rs1se a\ a 

io,&1 oontrs.e\ pr1oe nol 1n excess Gt :l,16Q.O: 



.. 
cmuld bo i>'orked contiuuou.sly cu1•lng the ;1c1· lod , n:1d t.nott.er 

dur1r.g tl-aa pcr:i;)d i20 sto:;.:sr sht..Cts r'!if-. y be •·cr kc,d on this \n,o 

ot '&"Ork t t en exr er...se or not r;,o ,:, tbe n {i2, COO . 

t.he pre-oetir.g oz:,• • 1t •111 be Dee&&$~ lo a.pen.4 alaocll 1&. 000. 

tor ger..er!'i. l 1"'..1ne l~bor; r:n4 abou\ ,wo. t or c:ttra a.up; l1ea. 

Other lit...1s1ns end Sto_pln.g 

General 1'"1:1e Labor 

To\r l 

seo. 
1,600. 

:,ooo. 
1.000. 



''i..'* ; .c"t"el , pros , e c t. L g t r) 

!'o. 4 li!'..lso 

Otter Stc;i1ag €. ~d ;:.: lel.r:.g 
~20 shifts 

ltO ' 

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

1 00' 

Z25 t ;J:US 325 
r , ~ .. 
'-'~iv ~65 

2 .-i: ,;; O 790 

11320 2,110 

extr:: ct1on. on the crcs. l .t beh,:een Jt:.17 ro and J u.l.7 E.5 1:r.;1;cot• 

a1derL\1on s.houl4 be given et.rly in Septc:.:her to a psrt1i.l 1~ 

prcvee-~cn\ b1 \ he posa1tle lnstelletlon ot a 600. cu. n. Dics.el­

Coaprcsavr uni\. Thia wo-uld h~sten ~evslop~ent, eYen out £tcr,1ng, 

l ea.en 11.111 shutGo-.n.a, a.nd proTll!e ereater aonthl7 to.nrusee. 

•• ahoo.14 eqilaa1za the nee.cl of 4o1ng oar ralalng e.rd 



boen pointed o~t . 

i.n Optil'&tin,5 , a:nd ct genersl ~d-1tptabil!·t7 o.nd U.t.;.ef,.:lltcea should 

t .. a sufttchmt. Eent ion htla ~lso been. rt.' c.G or the r.oed or trc.;;;:;.i;r.J, 

-
ere in the {:;..i.ne for i!.i.torm:1 \tett mill o~e.ro.tion, ~.ll .-ast.a ,111 

bo trt.l!k"W4 out a.a s~~n r.a broken. 1, 1a &azt~ turtt&:>.r \b&I a. 

Fro.11. a ooiwidar&t1on ot tl,e p.recedlng it 'Q';.1 tie &9$11 

ioo. i dllZ'ing ths r-er 1o4 J'u.17 l to AU£iis\ 15 no r::Dre \hsn 40 tor:s 

et 1rair~• .,er du7 ntte4 be t~d .rrcns. ".,, .... level during t~a fir~-, 

two-thlrda ot pe,.r1o4; &nd t.h.a, no £Or• ths.n •o tona per e.a7 ot 

botll ••t• &n4 c.:re nee.4 be t!"a1:l2?1e& ~urlng the le.st tlilr4 ot ibe 

1,eriod. Cons.-~uccntl7. of!l.7 one tr~.ng ihlt'\ 1t111 be .te~d•4• 



'~ 
..,:'I._,! • -;.ti •.l 

D.J.t in 1·ur.ming d.rit:t s 1:.< ud ~111 .suppl7 J-,f.1ues it '€: ill be r..cc:cssary 

t o brew: sc.::.a l i t tle 'Ellll rock . say t?"O;a 15~ to .wi dape.n.dir;..g 

on vein th!ct.ne:ss , ln ortar to nee·u.re ~ork.abl e tiru.tl dizens-.10110. 

waste; bul in t.te c.ritts, a eon.sldcr e. bl~ ccount ot th& co~..rae 

waste will h~Y• to be sorted, all ~ossible •~ste ~lng ;1c~e5 

out , i llil the raai.Ddar u~e4 tor ere. Tllia scrt.lng sb.o'l.14 be c.<;na 

a.a olcsel;r a.:. poaatlal•• 4.own to a• or lttaa in. crdcra to k.oeJ u» 

ail.l he!..ds; to $ t.o:p a ;,end1.r-..g r:.vne7 011 1, in the n::ill; and ~ uae 

t'he 11n;J. ted caps.city er 1-c~er pa.n'\ !..tA nu.11 to g..rec:.tesi r6m~ 

e:rat1Ye errec,. The matter or or;.rarui . rar14,choap .ecrttn. ia 

ot Yer"7 ueat rin~o1al laportanee. J'o:rtunatel.7, fl she.U be 

atde4 sowan.s.t bJ' tt.a preacl tenden•J ot the nate \o br•ai 1a 

large alzea. 



rLuc!:i of it greater thhn £" exce;, :f'l::t El~'bs . This v.culd te Cor.e 

s,;;ction or .:-:.bo·.1t 20 ,. at t:.a u22:r e.n.d of tte s li de , 'wldcb ~oul<l 

tll f11le,d rrc,J1 i;l.1• to tix:10 tro2. the bi1t . 

~uld b-e required. Ccnse:.,.uent ly, ~;i, :;.;_;_7 be e ble io eu t tt~e 

li;;Sx:ir;;um £e!iertil ~~Le l c.bor roll t1 ca ~ch as thrf:.t! man d:<.iil:, ?..\ 

{3.00, or $10 . 80 d!.ilJ, er a tota.l c,t (4SI . 

During the ~er 1c4 i.Ui • 15 to tel . 1 sonera ahoo.14 

s.ri·an&e-4 not lo i;ork the r.~crter on t'.l'lo aUde 4Ul"1ng \he nigh\ 

shift, thus $1\;Tir:.g e..n ex;.,er.dit.ure ot i~.60 cla117, er il6!. \oi~. 

II: aecir.a ver7 lU:cl7 th.at 1n Qrder to tske tull advan­

tage ot cond1\1ona 11 ..-111 bo na~ess~r7 to vork two ah1fts on 

sh.arponin,a steel . T?;e t.1.u or Gh1fta 5bould be Tarled to su.1\ 

O?W~\lng eon41\1ou. 



',•· i•-,__ , .. 

;;,;._,,:· ,.>~--~-.• :.:-.. ~ 

praetio!'lble. It tevelopntn:t be ,pu.il:.e4 than ore f.tora&ea &c7 be 

uw~d cs i.hrirbitS a::.o. tha system c.ht..ll6'~-d to .;;,hriu e'to;ea ~t r.l 

ft,irly r:.;ld r~.te . I\ "rfill 'te 4ie-en that u.ut~r certain cot.tl~ 

genc!.ea 1 \ :::::.T eTwi be nece&sr.ry to re.:z.ot·t \o undc.rh~41.Lg f vr 

Yrcra all thc.t he.a prceec!.ecl , 1t .-111 be aecn that r:oL.e 

but 1.l!.e EOa t cca;ietent z.-,eJ.1 . ex;~rienced in. tt!is s!.ze e.nd. tyre 

tHH,..i~e.a ot a.ll possible ecnt&cta with sorJthwe$tera mining 

shi:.'Uld be use4 in trying to gei S.ll ex;ert orcnr. 

Ia tbA iable '"hio.h tellc-n 1s a suze:sr7 et t.11 es t1m­

ate4 expentlturc• tar the Ji.111lng ?rogre:;•• b7 de.lea, 1nolud1n,g those 

tor both Bqul;prreAl and O_per!. lion.a. l'zus &N aho1Ql a.a 1n41 C!:;. t e4 





l( I .• I I ,, O· ;;• h' ;, .... : ; ' I 
al; •. 1.. ,.; · :.L ,A. ~I "· \J' .. \ ··• 1 ........... ,,..,..~t,--,......_ ..... _.., ..... ,-•- -. ................. ......,. .• ~ _ _,...,....._., _______ , ___ -~-•-.-, .. , .... 
~-··-....,_,.,_.,...,._,,_ ........ .,.,.al,<'-·•.,---... -.,,,.,., .•• _,.,.,,~-t-·• ...... _,_.......,_.,,. _ _.. ..... - .... ., _,,. ,_,_ 

----....--~-...----~-- ·-------~-------··-----•: .... ,-,-.,--4-

bu.slncsa , and t :t..e ;ro:portion C{.& be .::1.E. de less 'rJy r iz1cl ettc::ta 

in ci."\t1r..g e.x ;an.d.it.~rea r;nc in 1.ri.e r ee;s i r..J tcnc~ses t:lD.d grc.dea 

t.cn.,,rie.ges, g~d••• ar~ ;,er i oda e r o,;er c t1 cna , the a:1111ng pr ogr":ll 

ia OQ!l,Pletel7 de;,enctn, on I r ar,14, ott1o1enl, nnd ~uccess ~ l 

progrs.a 1.a the Jdne. 

of the n111. !ind t:- test \:--.a orea. !rt& re;iori ia 1ncorpor1'. t e 4 

~!th th1..a. lree cse hea been £~le ot 1,, or old Of er•l1cm. 

reports, ecm,ile4 tlnd ccr~ eutel on b7 1. J. lonea, who na 1nt. a.r­

T1e•e4. ·bJ Prot. ~a.~ s:nd ot n.oiea ~nd estir.r:tea bJ' z. •• 
MoO&.akell. 

• 



l .:a 

is loostad en l!J..n~ral Creak, 1'1th it lo-z<J;;;t t·,c.;rraoe about 150' bl')lolf 

and 000 ' horizon:t1lly fro1.;1 the ru.r.~ tra a::e et tcp ot mir!.a ore b t '1 , 

and its up;1e r floor abcut lt'O ' belur and 1::::0• hDrizor.t!1lly r .. · ·: 

lnt£s t, &'it.?l?S th.a: \ the mill is essent1al1:, ,,..al l cc!:.s eructed ; ·: · :.t 

\hi;.ra 1a 43 excems er th.1ckenl!1€ . s.sitat5.ng ~:"~d filt er ir.g car'· i ty; 

a.n4 \h~~t ojtl7 a :few , relatl vel1 eapl• • tlrui 1ue-xpena1ve itt.:.ea cf 

11 o~rates again, .a.a s.hoia:1 in tr:.e follo~tr.g table : 

if1).l Cha:~ea §V1.4Ji-'.Ea1rs1 Befc,J.:!.,.A~c~•l61 1SS_! 

Olb1urr ne:;,atrs 

liol Jilll., kp&Jza and Rel tnr.g 

:?l~ectpitatic.a. - Rathatas E.oo-11 

·rhta eononu noor. ~4 'W8.ll• 

f w.oo 
000 .00 

100.00 

1e-0.oo 

Clrahn.m' • Addi t tonal. .S.001&mM1de. t 1 ona en4 Ya t~tes 

Cher.c.ge Iio. a 
Cbeqe Jlo. 6 

.A.441\loaa. l. 

. Atatioa ... a 

Q0.00 

10.00 

185.00 

10.00 

ao.oo 
4.S0,00 

$1,605.00 



"',. .-. 
, \ j~,. 

ar; early ~,s bet~m~n Ju.17 5 er.d 15 , 193!5. Probably n-cc-d~d 

G<.J.lii'}t'l-tJ:; t is;.d r·..a 1; a;-1 nla ;>;;:;nld ho in tra.'lal\ v!:lle ·this 1torG 

going on , ~L4 a.one or tt.e work F-1-ight be ()Mllnue4 into the 

4I, firs t. -:vw days ct o;.i,u'at1on. 

C-er~sl.!l ot:t.~.r \i1;.tt. eri:.:cn.t• and :reps irs Tl 11 ~~ ll; . 

Fc:t inst.ar;.ce , SIJi:£fu. 't1c:as hi::.ve b-een ;~.sde n..s to rt:_;,airin.g h-at ter7 

gut.des , flte •• but tkes.e c :;:n be treeted r~:J iteu,s c.t curre::.t 

rt-:;ail"s s.n4 ~'-inte.c£..noe unte:-r J.:'ill Cl(era t 1-~n., wte.re 1 t 1a 

Mllne-4 tha t sut"1"1e1enl allowances have ooeu mt\de . 

&f.J after t;c, . l, l.'iSS. A l.~&• ~4 i..mpr>rt&a\ one rel.ate• to 

p.ror,er oonTeTfil"ee 5.!l.4 a\◊re.s.• o.t t.ho \a.111..nga. The 41.ac.harge 

or the pre:tte.n\ couo70~ $hould have a •"ra.per 1a&t.alle4, a.a 

e.Jl 1ta or operat.1.q esp.nae1 l,ul twt4ua\illJ Iha ooaYe70J° 

:ceo4a \o be ext.en4e4 tor aboul 150' o• • llig:Ji. trestle. T1t1 a 



to the d1seh~rce scrape:rs. 

k. serlo·c3 t:1,.ttet" wil l rclr,te to t.ho tt&O ct bsga fCir 

t"ilte:r lr,c;.:. Il i,s lik~l7 that the }/c~,· 111 Co::l:;;a.ey hole.a A ps tGr;t 

on thi s ~che/.1.e , tmd it r;:.a.7 de~~.d rcynlt.tes tor its use. 'the 

m...ttor ~'1hou:d be 111ve~tt.5~ ;;.ed . 

n;al J!Uord. 

!ha t'rapan.\a.17 Gld r ~ecr-da, &..:Hl es;e'CiallJ tte t!:,irly 

com;,lete e.l&tema.nt ooorplle,t b7 J. J. ;er- 1,a ;:a ;.:t 3.id•l-~ch, 1 9!5, 

allow eer,a.1n t&.Yors.ble \hl.o.p a'b:w\ th,e 1tll.l, ~• es;·ce1all.J' a.a 

rega.rds 1,a ln\erruptst. open.\1oa 1n Yekt..-uu-1 ant ntu-ch, 19~, 

u tollonl 

(1) Crtn41:rc na eutt1e1eni; 

(I) J:nrae\lo• •er• goo4; 

(S) tlalls ?tt.4 lmr Yalu.at, 1t wa&hedl 

t,) Or1.nd1rc we.a ahcwir.g an.re t.hu Ti~ \hrOQP. llO --• ..a 
~SS~~hlOO•ak• 

!'t-e~ have t~ea ver1tte4 by Freres!;or GarallEJl la Illa eo.naide..-:1tlcn. 



l 1) 

( 2} 

( 3 ) 

. ' ' . . 
.. ... ·,__ .. ••. ., .... ~.1 , 

( £:. ) Cl!ir1fi<H tie,n bei'c::re rreclplt!:tic•n r.;.teded . 

macie a flf.i..I'\ ot \;_is . 

9 , C:rahmn• a F.e :-or'\ 

. . '. t 

The re;or\ ,,t .1 ·rofe.szc. 1" Jcim z. G-rr~li!~'.! . ~,da a 2~rt :..•t 

certn111 sslie~,\ ; ,cints, ?hich .. we.:e cor:rchorste-d by testbr : 

{l) Suff1o1cr.\ g.r· l r.di:r.g c~n ta c..btsir.ec!; 

(3 } .£t;r£ngth c- t .sr>l-ct ion sh01 .. ld 1:e e-;ttiTLlenl ~o that ot -li KC!i; 

{ ,, Cyan.id& OOlUU.mpticn shoul4 ba EH~t11Yalen.\ ,o \ha., ot 1# 1 a 

per tonJ 

(5) .U'kr..l1nlty ttould '161""...£:A \Le e r.:l.li'f::le~ ct 6j Ca O per t.ortJ 

(6) Rxtr~otion 6hould •~ua1 or &pproach t5~ ot gelt an4 81~ of 

ailTer oont&nts; 

So~ or his recH.>m:':e!'ldetions hr,Te alre-!!dJ beea no\ei under 

~ttert':len\a er~ Bepalra. ~1th r es,ect to op.antlq ••tall.a he al .. 



·. . 

barren &olt:tlcn tul ,·n.sb w~ ter; 

( 6 ) Cltritf t-olutifir.s batcre i-.cec1p1 t-t:ti,:cr1; 

('l ) Pun:.p ziLC lu.trt at.cl cli::ritied iC,lutlcn to i-r~c l _pi\ttir ... ~ bLt;s; 

{a) reep z,rec1p11::.t.tr..g bt:.gs 1n'1.,__ersed in t$l:i:..a or lt-t.rrea l-Oll-Atlon ; 

Rt.:tes andPerlo-d.s or Orcrzticns ........ .-..-...... -~--·-~---..... -~ 
!.Pd . :r onns!e•. to .f-!'...l!~ 

d:1117 be.sis • 111 depe;:~d u.;cn rer,ieir ot fC-1:,~r ple.ntJ 1n.1t1B.l 

c.ste ot ~inc oGvelorm~n, prograa; .speed end etr1c1enc7 cf :&:i .c 1r-..g 

1 t wc;uld seem tha t the m.1111.ng should stt:.r l -noi l~t er t~~n 1:.es. 

16, 1~35. -

It 1a 'belieY&4 n ... r.t not lesa \ han Z,000 tor.a should be 

t;;.1lled b7 !i.bou\ c.,. 1, lvZ.5. Ir \he lUitO ghcul4 produce 3 , 5-CG 

tens b1=tnen J"ul1 1, end Ce\. 1, 19!5, \l:en t'he m111 -c-ould t~Te 

~<l.n.1.ng o~ilooka •s.rranta, ~hlch it ahoul~. th~n 1\ r~gh\ be 

bei\er \o stt-.r\ tu a.Ul. on A.ug . ll snd run cont1nuoual7 curing 

the rc~lnder er DOn\h. Cper-at.1vn t hueatter in t>-o;:\e:.1i.ber eo:.ld 



t,O,"'?"" (;'' • t 11 
V - -~ - •'- " • 

1 !:ls a tet ter to .run 1 t z: t. e s.:!i.!!.lll;}r r:1 te tcr lor~(:r r-erlc-da 

th.en to ru.11 l~r&e t. cn.n..~;o s s,~~·,::.od.!c!'!ll7. It 1s true tte t 

c.c ta Ued cc.;;.t.s -;:: ill be a.1g:.er thr:n fer per l ed s ::: t lo::ger r'tl.:.-in1n.s 

a\ hi.L,h~r toru:.t:~• r~!tes ; bu'\ l:n 'tl:.a firs\ pl.~c• • e !: rlJ r("ta!'lers.ilon 

I'crscn.r,el 

tt'he m.111 ing ore• shou.14 ba caretullJ ehot5&D li!ld ~u 
!'le:lhers anould be hig.hlJ c on;e\ent. ra t :.:o tollcnrig s crew ot 

m.ax1 :!u.:i &lze is a..a~ume4, .. h1ch c..!g:-... i be Ci.!'t aoI:te'Whe\ s.ftar ieTer:sl 

week.a ot cpere. t1oa. II •hou.14 l>• hoade4 \J7 & a expen t'1re.uJJ. ot 

Wile ex~ •cr1eLOO Tith \hla a 1~• a..n4 etwncter ot prc•;.art1, ~rerer• 

~ a -.a ..-'1th oo.i"l.plete tecbn.icel biok&round. Eo doub\ ha ;r·· 
1114 



S'\sz.;a-1.:.111-Cl eui ti er 

Soluti".na 

.Filter • Cli::.ritler.:·rec1-
pi\t.t1on 

l 

l 

3 

s 

3 

s 

s hift 

~ 

" 
fl 

1t 

~ 

Thia ~lzhl be out liter to J50 . 00 a.e.11,. 

C ""'" ..,•'"'"' e.c-o 
4 •·~ td.-V 4.rs 
,.oo 1z.oo 
,.cc l!.~ 

~.f:5 12.75 

4 "-Cf\ • -.1""'1 15.50 

6~.50 

On t:.s1• er l r.y•ofta, t, t ,:e tolloll' 1.ng nan -so•.J.d prcbtiblJ ce 

..i"ore.mc.n 

Cr-.1S't.er-01ler-Rept 1ra 

F1ltar-Clar1tier­
Pree1p1\a\1oa 

Selper 

Totai p~r u,-ott Da.7 

l ~hilt 

l • 
1 • 
1 • 
I • 

e.c..-o a.oo 
,.u 4.21 

.f..00 ,.oo 
••ao. , .• 
,.oo s.oo 

28.71 



If bct·wccn ,t\ue. ll f!~d Cct. l , :S ,c,oo tr.,ns v.ere v.J.lltd 

at e. rate er 7E-t 1')n.S 0:::1 ly, then th.re v.c:1.:..ld be 11 cnys ct lr.y-

ton. 

40 o;,arz:t 1:ng O!lfS 

16 lt.::.y- c:rt dh1 a 

Cost ct Su~~ltea 
- - • -~ - ,Ji- ........_. 

nctea Isnd e ... i1m~tea ~d• b7 lc:r . J • .1. . i:oOs.ak.el l re~-r:.rdi.n.g .ou;>;l1ts 

for :i1.ll1n.g , and t::-,1a hlia beea c:Lecked 111th Profassor Gr!i..hr~. F1 s 

would give a r.s.xl::m.t.:l tqr su.,rr-l1ea up t~ ca,. 1, 1936 ot ;2, 82-5.oo . 

c~ t.er J.'.111 lc IP Cht:.r;.:ea 
•~•- --·- ~ j I..-,\ ... 

tor supplies, be tfdced to, to a.~-Jta c totcl nt $7,~50.00 to ecver 

tillf e~erser.07 eh~_rges, then it is ·t.cl!eved t.h&t tt!a tottl 1s 

rut.pl• f;:Jr m!.llir.g chi:rze3 up to C-ct. 1, 1135. Thia w-ould giTe « 

rextnim diren a1lltug ec-st per ton er 42.,s.a. 
It Tlll be ncted \l>..el, beth 1a tu OC.M ot lllne tL:~d 11.!U, 



. 1 

l!e.t }.,cnez. R~CQJm 

• ... . •.i <-" 

D .... t it Lt, ~ be€in c..ent l cn.ad ~:.irlitr tht: t t,.s ti..r r.a net 

&l'Oid breek1ng en.1 ores runn1n& lees t:t.r .. n 0.14 - 6.2 , or it.a 

e{'_il1 r· l e~t { O .. l of' s ll vr,r "bsi!:g a bo~..:.\ e;::uel t,., o.oz ct g{~ld) 

1rh1Gh wcnld give {a.14 gross a.a&o.7 T~ble, iV.33 m111 rooovar7 

T!tlue., an4 f 1.00 net ~.oney reooT~rJ yalu.e. II should be e'IJ.•7 

t.o t.cep tbla iyp.o ot r...r:.tor!1-;_l et a rr...1n.1:su1 in tbe will teed. 

Yrom the mine eat11»..tea 1\ 1:lll be NQ Iha\ lt shoul4 

&ls:> b& eas7 to o"bt~dn an ~versge tor the ed.11 tee4 1!1 excess et 

0 .17 - 4.7. 'f.tia ~cu.ld give !9.57 c·r::53 asaa7 'f&lue, ~nd ,a.23 
n.l 1rt0ne7 yslue. It ~.ooo loL.a be m1lle4 prior 'to cc,. 1, l~~a. 
th• tota.l n.e, 1!10:Cttf nlue 'f.?c:.ll be f.f4.&90; it 8,50C ton.a, lbea 



- lP ,i 
' . r_ ,._ ., ~ ... _;._ - ·- 1~ i : _ :·~::.1 c.,~~ . ·, ... ·~t' ~ 

:, ..... r..;1tle t:J i; .. ·•~ ~•'r(. t: r -· (c , '-·r b~r t .'- '.;.·:.~ .• 

... ~ . ,,., 
J.. ·~.: • 

~ -~· ~ i' ,,, ~ i : .. ,; l. 

9 
•. >-.t,..· ~l ..... i'6C~$ ..;.)( t'.e 

r-:;.11i;.,as to be c:_ 'tn·.;; d r. }_~ c s :.:& -c:r. rs in ~- \., .~ , : ::~. : .. .t r· .:. t-$. ble : 

n ... ~n=··cs ct· .r·•t t t:r.1ne-'.1 i·t~~ .. ,c i'1~.s _..,_,. ____ .......,. ____ ... _____ ~_;, ...... _., .... ... ..... --··-..... 

-~-~-~_z r or 1°-:-ri ... _. ·-· . .... cz . (Z e 

~. u. :,.g 

0.14 4.a 
0 .17 4.7 

0.1c 5.0 

0.20 5.5 

o.t5 e.5 

. u ~. 11 t;,) r c t • 1 H<· f, -·----·-·------· ..... ---~--·.l..--------

!-:; ... ?. S I\. t .... 
;:·: r--Y. .. . , ..... I 

i'lue 
.~ ec .~· \: . ;.~Jr 

lt: _;~ 
... ~t1 ut 35 • .; .. (: . o~ . ·11 

.:e .14 

~ - ~7 

10. 16 
I 

11. f.ol 

13 . ~ 

t 7 • :,o 

e. z3 
8 . 73 

o. e7 
ll.4S 

'l'o- tc:.l 
. . 
.. ~C1 VCZ'!.e S 

----------·----·· 
.... · .·,o • ,..., .. s ~,..,~ .. .., ... , ,. - .. "I t-o:: f ~(,..c;., 1,()t...} 

;~~-..; ~ri<:t iti~id.17 
• I. I!,- f\' •~ ~'-i Eii It. ~~~ ,v~v• ~~ - ~J~• 

.:li>.i. ,;,1 k:1ae N cw (.r • . v t: r~~fi 

:.5 , l"JO • io • ...,:->o. 

£Y , OlQ i5 , fM5 . 

z.4 , t'9o . 40 , 0:)5. 

.l-ro:a. this 1 t -:: ill -:}0 ;..c.;,,:;i '?;r,-'::, y it 13 iIQ&l"'J\t iYa tD clo r.treuUC?;.ll :d.:l.8 

deTelopmer.t ,,. :rk 111 t!i.c .ra.csi prorr-.isi~g ;,l "--c.es, 2::t:.d wl:7 r1clier or•• 

ah-0Ta •.4 11 Lev el should te g 1Yen prt:ter e:i ,::e ln or:, stc;e o:-e:ii::.~. 

No doubt i ::e £s-r..,,gJi:~1~t cs.::1 ; 1ert'ect dat r,.i l c& achtd.ulea to ~c :--. ! e 'f'e 

I!:!..Xh.-i:.:a rctu:t.a . au,, f:r- c:t th.la :i~ • ill :: e ~tHUl t.aa, 1:~ s~oulcl 

endel;:.vc,r ~o .h:;..YG f,28 .ooo. ill .ae\ 1JJCr.e1 r ,Jo :.ver7 on b.snd or ID 

tran~1, by Cot . 1 . l i:1 35. 

171 !..IJ :1G P hOG, ·. F 1 ::. : ~~, --------- ~ y CF lL:..:i.: : :i. " J!7-:-: ;:Y-:-; : ~ ::a;a --
no ;-raced1r4g <1 i.s ccss 1 on 1n th 1 s ~ec t ion my be rn.:mli-!..r-

1ze4 aa t-o eipen<!1tu:-ea a.a sho,:n 1n tte r ollc1!1n0 t r:ble: 



'l/1 • 6/10 

8/11 - 10/1 

l.-:.b::r , includes 
tiz.o bel"·:>re B/11 t.nd 
U.j-(;i;i"S 

Cont 1n.gErne1 ea 

10tal to Cot . 1. l~i5 

Betternents ~nd Repnirc 

svend ·j» , 200 . oa the m!llif'~ progr~l'l! prti:;r to cet . 1 , 1935 . r·.1t , 

- l-e-Ot,t.se Use t-~lloWinc~ s tor su.p;,llsa , cct'lSl.nger.oies, and 1-ibor .s.re 

so liberal, I bel!,n·e the:.t ~ tth ri gi d :aa,J.:S£aoe~-t t he ex;endi tu.r:::s 



-11c ... 

It ~u~t b$ realiE~d th3t• ~a in ~11 tuslnesses , there 

are ~everc.l 1t<:;:::s. ct e;(::r.trol o;e.raticz::.s 1tl1:;h. c:;i.not be allotted 

neec..ed to keep their CD.sts at a i;; • .trd1·nl;11.J is:·c cially dLrlt.g ,lsvel• 

op•1c::t s:.nd o;:er-n.tlons, or bc:fo~"'e the £Oop:J ot tho busL:1~$.a e::.n 

Tl:.e prlnol,r•a.l gs.t;:r,.l bu ild 1i'L$l! , all .e.t:.:'>l l a.ucl ot rouz::h, 

\e,:t:.)'o:rar7, rrfuu co::~truct10-n , inclutie: •aro.hc1.u~•• office , 

ott1cea . 

ftel"e la a S!Ull elem.en.tu gsner.:d. shop, n1ch -.1 t?l 

, ahoul4 })e •C• to suttlce during the n.e.n tew aontha. 



a s:.-:sll p1ck•up trt,ck. . The lt-.ilk ot su.p;i l 1 e• c.1.n te haul~d b7 

cc:itracto.~s ei thc.r as f'ar !HI the ..-..u-en0t2a;J , or c s tn.r ~• Glezn,ocd. 

r-:.c 1t:-,s. l'~u, ?ick-u:p truok 1·1•1.ftf alway a b~ need.ed tor -er:terg~ne 1~s 

re lE tad to both pe.r so~,el t:n.d aur,pli es . i11~n the ~\ ter hi!.• be~n 

at~f!l ed, i nc l ud i ng needs likely to &rine d.u rl ng o.or:cst:ruotioa 

l arge \4't:ck . 

The 1re.rallt--r:le:e level ls C<;t;.:Hcted to the ~uq al ,J1een 

.C..l..? • J:.ater1tla are hoist~ by 1;..a ol4 tngse:- at the top, .n 1ch 

is 1n poor ~on.di ttca and 1net1'1c1e&t. E:eav:, lca.da ara hot ate4 

b7 use ot the eatarp1llar. no lUoeer should eith.er be autt1e1eall.J' 

repaired a?" r~plac;;'41.l7 a luger hoi::,\ aft.er Cai . 1, l~~o. Con-

t :: r::.:/l a.t.d tu:r-nout, with so.17le Ull4 ot oount :;;nolghl to help ou.\ U:ie 

aq;tne, al though an improved uae or \he catel"pUlar aa7 prOTe 

be~, in the long nm. 

Genenl 

Plan.a a :o4 t1nane1al al.lna.no.. tor lhe toregotng ge.­

eral e<;.ui;mea\ • w111oh a.re purpeael7 aYold~4 hereiJt. ahoull be 



Il 13 ass'U..Jicd t~..::.'t t?~ ~ez:l>era rolild ta _;,ickcd so t:-.. a t ti)G r,rl:.­

c1pal ~n would i1olp o~e anctb4r as t.eedl4, :.\nd so thnt helf::ra 

&z:ul laborer• ~&;.le. l'u:a. vo intel'"ch~ r~ir~ dut i es . r oll cing would t~ 

bvt .. rdir.&•hous~ , ir~.c1~i,1r..g ws.ge:, , will L i3 rully co1t·~red l.y r~i:c.-

- burte:;-;.er& rr~ t!:;0 enplo7ea boarded. ·rt." pos J.tion ct driver 

n:lgJ.t M eludra;. ted by havirig 1\ dc: ... a c..:::.1 7 ::.ccaalonally a:-:11 '1hc. :l 

abeolu:lelJ n.ece.sat;r7 bJ son-.o 00:;:1,et cnt, ~::=!>era of \ h.e aurt11oe crew. 

T:. e ccs\ t;f surt~ea crew ru.gt t b~ e.xrAio\e4 \o l'Wl as 

rollon : 

12.00 

Total., l)&ll.7 

B7 ko.epiq laborers antl helpa• to a ain.lm.t..m. , especlall7 after 

.w.ne enl J!d.11 bet 't(:or .men\a ror wh1oh labr r has ~ecn allcTe4, \hta 

ooal uOllli lle kepi le ul 110re \llaa t,so. 4ati, or ttoo. menu,17. 



Feri>Oll5..l .£:!e ,r esen \et.iv e 

Supariil t e ;rel o .ul 

~ :u.a7, r .;. a.s la't & n, 
Tot!ll s~1larl ea 

100 .00 -----'-
i l,000.00 mou\bly. 

The i\em. ot gen'tr:l e.x_;;cr.se 1a li.t.:el1 tel be d.i.tticul\ 

\o eatlaue, Bu.I 11 la 1.spor\a.u\ \e ve.tea 1, csretu.117 e:4 keep 

11 to a JtiDiiaua. II •1111 1nolu4e e:r.p-encUturea tori \ele;.hor.ea 

,~legnphJ a.ud 1' 1n&i oom:pen.st tion 1n~u.rance1 o~her 1nsura.ao•J 

\axeai lice:usea snd to$• t~ i-1.&}lta. •••,1 •JtiiOJ.al aorY1 ... f 



lio• 

hlgh c)1rtr.,g t'ha nt:z::t t.";2~ ~c,nths, but 1·t .Jh::-•uld !1e possible to cul 

t::en to a t!1n1JZtk'!ii e.tter Sert . 1 1 el.tsp, ;J~m• wh! ch t-i.,,,_y ar1 :ze 1n 

100.00 

lCO.CO 

500.00 

100.00 

;1.100 .00 

?rom ll' .. 11 ot i ha toreecir;g t t th1.s seci1on 1 t will be 

eeea \hal expenditures tor op(,ra.,1.ona azi4 chugea ot e. g~noral 

• tun will sus r-.10nt. b.17 to s 





Th1.a .oeetlc.n deala with t1 r~e1r1cw ot t ·he pro:pc,sals r:r.:1.·9 

1n. _previous a.eot1cna tc1· t.::a devolor"'"{:I:t ~nd open t1 en ot tLe 

Dier.el e:1e1!:e , U,e c~~r:st:ri.1.t~tic.n ct a l'.:.111 st &o early o l•:te 

which m.igbt be c:ri t1c1Gel by ac:e, nt., ~:·,e notew:.:1rtty lnck. ct 

e~1 st i.c.g o i.r O-UL.1 \5.llCfJS only-. 

Tha esGe::ce ot t c.o present pro:,cse. l.s 1.rrrol t"es, 

(1) Puttlrig ,re::tm.t power _r l att in deper-:d.1:rbly ef'tlclcr.t eor:dltio!lJ 

pc.war .fil'ailatle ; 

i S) Do1ng t.ha ~.xU:t~ ,eve lor,21~t at ~Lld.t,U!l re. te-', tr:~l ua.1 r,g 

Ration a.a l ergs &.114 aa qttiok:lT r.s p.:ss Ible. 

fte ultimat• outoome 'rill der,end upon the s peed7 a.rd 

etficient uec~t1o~ ct the progr.§!! 1 a.r,d u _7<n1 f'i:d ir g le~ cc-r t.'1-: c~t s • 



-117-

_9]!1j.!']! Ct . 5 y~~.f".!, 

The uu1 ot the ocentr£tet a1stem ha.a boen :i:.c.i:\icned 

e..5!.rllerJ u a, 1 t 1a reoo~,er:.de4 t~, a.11 posa1 ble w-ork , esvecial.17 

i:lr .. e UTelop~ant • be doo e b7 th.la aysta-a. 

r, 1• neoma.ence4 the, a l.iberu 8$;'lle ot Iee•• be ~~14 

duri.t~ the ::.ext fav Diontha fc;r the pur~&e ot seeurlr:.g b:011. tb<a 

whole aeu\:;.";".;~St=xn rec;1ca ·t'!-:e a~v-1ces ot \ho ~n .aosl co=petirnt 

iag en w~es n:::11 mlgh\ J'-"O.P:J..l'dizo t he progress !:-!14 tct~l etc-s\ ot 

the prouu. f"'J fdn1tt1J;ii hourly i-etea .t.r1&h-' be a.a gree\ us 



-~·'" ~' I,, ~ ~., 

;) , 55 

0 . 45 

Use ct: labcr lcr..g reside.cl 1n t'te Gi~trl.c t should he 

avoided beot..use fJt 1 ta kno1t11 1nett1c1en.c7 tUtd lsck ot c:z;,erience. 

lt tcJJ.1 ia U51f::d ii should •• 8lltllll to4 b7 oor..tnoto?s tor nru,,k-

1n.g en4 by cotr;:-U1 7 account tor t u;-,ortlcry surface 1~ bor. 

?aat eiper1e.noe haa isho~n \ha \rouble• and 1nettlc1e~tea 

arising nc\ ociJ Crom the vse c,t lc,e!.l 1~b0r bu \ also or reutlTes. 

The latt er hea s.lw&ya broken morale 1n co~ireter:.I ore•• • The 

aa;,107 ot relat ives shonl4 be tcrbidden. ?be oal7 pcsalble 

uoeptiou shooll be poaalbl.7 la 'h• or,_ae •t coidr~c\ora. 



tound b7 having t::dks ltitti td;d ~r.d.tlng :~.Jc&S a.n.4 reO•:>!:lltur.• nt.:t,i_;_s 

aboi:t'I them f:i;-oa the ~ev:e:c·Bl :rc11rc1;:::: · ta t.:r-: s ct COi!:_;!::%1 ies deal-

detercined . Deliveries should all he p:i.-a-:1rrJ.t~~, at flied 

ir..terv:.ls , lJ't.iell should !2.lso ru e.ollTe::;:-lea i,~ L-l Iu:.,) , 

91fp-plies, a..nd \o eut tll other u.ae ot 'lham aay t"rc""3 the 

yl'-OP-,l'rty to a f3.in1r.mm. 

11.:Jlet. !h1:i ahou.ld ,tlot. be iillcnre4 to beccil,O too oai~plio::.ted. 

A' t.!' .. e l.l&.:"te t1r,e 11 ahcu.ld be ke;t tletlble enougb to give 

u e ct labor, auppl1e.a and cot>ts , tn~reo1~111 for ut._surlng 

J'l'O£teas !n4 u.pen41turea o.n the varlets proJ{;ots. 



ucusly, 

T: •. re i;b.culd bo & t~~ 11.y r::::.;·.:trt 11hich :..~:.ct:!c! r.:·o-w- : 

1n;mter or r:,~ ct Vt.r 1ou.s o~tegcri,: .:; rn:.,£;,,ged 1~1 c;;eh le:-:::rt-

.A 'cieek17 r .. ei's letter ~b:•ull ba pre;;L.rcd. stcwi.1.g 

ger.orsll7 th.e ~crl 1;,eir.g do.r.s f1r.d tLG ;;,r!~?"-e!-;:. 0:..d Z-i;.;~tilt.s 

tit t~l: ;:;d . 

D..rrir.g t~e .next ,;;cTe:-el t!;:~ t:iu ot eq_ u.l;,.:<.--..r.t t,;..d 

ce\•elop:;;ie:::t, t;::e lL:rk. ot the dep.e.rt ·r,te. s.hou.lci >~ .. :..b­

l.1vided intro _?:,)joots , with sllotc~.::;ta !c:r tiu. , •-v-:. e;...r 

~ts , l~b .::4" , aupplles , an.4 expe.1:d1 ~..i.r<t: e. l;..e ah r;rc-jee \ 

s?ltJ11ld O\l rei'et:r\,td, vll sc·::d• monthl7 1 sr.(tln.g t~:a f·1rc::;cl~ 

b7 :;.w-....r. t.1 t lea , ~~ree.r,t~es or t; ct?.1~ al l-owe4 , &?:d _r,ercar! t-• 

ages ot ooa.?let1on. 

A t"nl.l tl.n..'t..o.elal. fllld c-ca; .r,~;c:rt should be ~<3de 

mntU, lihiah .s.lHiul. 4 t>s aocom;,anted b-/ a full report ot 

work dorA• prog:rt.a• ~de , del~ys t ncn-:rrt·d , propoaf"ls. o-ul• 

lc.ok. me~aura.nez.ts, S'keteb.is , etc. 



perore_ ?/!, 

7/1 to 8/15 

B/15 to 10/l 

12,eoo . 

follc .. va: 

8/15 to 10/ l 
·rex. l'tn . _..,__,..,.._ ......,.,., __ .__.....,. 



fJn!as, 

1&11J.&M 

OPJ;t,; TI ('.}ffl 

tonr Plan, 

~~in;1;s 

Ji1ll 1y 

Total.a 
-----

11,eoo. 

7/l to f:/15 

2,000 . 

1,760 . 
·---·-----------•--------·--....... 

2,'100. t,100. 2,700 • 2,100 • 

9,000. 6 I 5,0Q . s,ovo . ,5 ., 200 . 

9,450 . 6 , 000 . 
_,.._,,,.. __ ·-•-~--~------.,,.., --~~-,..,___,_. ____ 

u,100. 9 , 200 . 18,150. 1·4 , 900 , 

15 , (:50 . 24 , 650 . 



cperaticn L"'l z.evt14 ,:~.1 :pletnta , The &B.fa :·::.int:!.um. sn d t't.e ulti~::a"t-e 

r.d.td.r:m.n r..e.ve bec1;. eotb:etcd .ro~&hl7 tr el1rntnat1!1S it6~S ct 

to t. l, l9S3. 

!row, 1 t woul.4 seca that tr..- t a-tal m.ul~"U!:! ltlghl lHt kt;>t 

~,.C\nl to n~s.l" f50 .ooo •• w1t.h ttxed gt:nenl ('fha.rges ct nboul 29.,. 

But & ~ pri,gl"tU'a ,;ould sY1ve t e1~ll7 al>out 14 ,000. • hi 

Cie geceral cb..!'J:-gea would rlae to about 32~ ot 1\1 11blle, JaNI 

1:svort.& n \ ct s.l.l , 1 t ta 1 i kelJ t t:..'- t t!.e.-T ~ lo;n:cni lX.) r k. do:te tu:a4 

ri.mu.ne.rs.tio:a ea.l'De4 \":P'"lld be leEseJ:cd by o.a r-1.ch aa l~ Ccn­

sequen,17, a -.t.111•.ri prog?'all ot equ!pm.enl. b8tte~un\a, u4 

fJLna o;,erf;.tion would reall7 oo ver7 n.stetul . so, onl7 1.he it!.').X• 

1aa prot;ram telineatot ln e.ll ot \he preeM.lng oan M reeom-



1:c.g c~.t..rgea on. ore tr~t.;;:~,r;., . 

v:e t::1.gh.t n .. l.so -s,.y t::,.£,\ ~:,;; 1 000 . its i(;, be s;u.1\ 1n.1t1~,ll,-,J 

i\.lr e-:-1-uipm.e!!.t ar;d c.evel<>;:: . ..:;r.J, , r.:cd ;l-l~ 1~00 . 1;. t,) .e..c\ t;$ Wvr •.• L·S 

earlt:tl.. lt t:ie 1£:.;t bu cor:.sider~d. 11itt rca;-~o t \o re"1u.nerat1:.rn , 

I\ has; t-esn shcm tilrcaq thi;.t , if' \he £ene.n.l _pl6ll tor 

t!eTelo,pm.~\, o;<rrf,tic,n, ~.n.4 raa1utra\1oa w-are to t1v• g0-04 re::trlta 

u.p t.o cot. 1. 1~~5, 1, vrou.14 be halrecble \h~:• er thoreanor to 

&44 t;o the ~uipzt...enl ot the pro;er\7, pr1nolpal17 to power pl!!!!.\, 

air com.press ion cars.cl ty, at.d .m.1 ne e-qu1p?I.<Elit, so t'b\\ the pro;-

thtt\ ere bresU::.c t:tr.d. r.ull1ng cape.cit7 con.14 be 1::crease4 to 

&IJJ!retliOh 90 ten.a ds.117 ecnt1t11c.,u.al7. 



Thi & eche-~e 1dgh\ ba b:ld £.$ l :-:'J' ss iSO , C~O. • but. 

~..igh\ l"'e~ch t45, 0C,:> . 

l!.ore OOI:Te~tlc.ntl. alt~n:.clive 1,l~J.1a h.aTo been p:r~p-oa:ed 

fo:r the :pro;ert7. In. eaeencs t heao '&Oul.d invc l vo an 1:n4•tlnite 

~st poootv..;n, ot nJ.ll opera tion. 11rA rcuaunara\1oa , a~ a ooaoen-

~;1.ip,:::l.-c.. \ nlld lll..$tall& t i orus t or 1t.l ne , p c,wor , f..;.rHl 6-lr., ua\11 i, 
e~rlld be deaonalrat ~4 \ha, t.he mine h t d oota14arf.i.ble \ on.n.agea 

ot ;ro.tit.s ble c r e, s ll i:, d wea als() 1n a e -::::di tlon tc begla 

del1v,;,ry ot SO t ons d a 11J e.ontin.110-c.al7. In general, the 

olaJee\1oZl to t.bea la \ha' t.he7 1JZTclT• a l.a.rp a4d1110a er 



IDVI"~'f~l1Q' '::'19.~s .w ~---.,~d-W..i&t•~~- .t "" 
-- -• I 1 1 -i-s . _._. 

Fro!l lrl1at ha.a precede4 lt 1111 1 be aet:i th.~t -re ahc-ul4 

expcet. s. r.ct n;o.ncr reec/''le. 1~7 of 86_:t ct t:::e crosa tese7 nlues ot 

tt:.e area. f'i:111a ne'I uon~, reCQVCrJ 121'H;-ul•! enail7 nToraa• • 

par loa. It _p.t·oper attention l!-::;ra g lT\'.ill to riobsz ere.a, ex,..., 

111E)l' b• I!u•he-d· u.;, to a.a ~ch 5.3 i9 .50 ~ -ton . 

l\ hea also been shewn the -t \la ahoul4 tr7 to produce 

ore ao \!u~., th• :dll CEdl o;ere.te at 75 tc,n.a 4a117 dur1r;g liiO 

lO-ds7 period• •hell l:ionth., whl.•h •cult. b• a.a a. T&re.g• ot SQ kna 



• 

b': .. u-oo:uenta -,:--:ill t,e €'.u..h!:ln.ced if the prcl1U.~1.:it"f tlr.c wcrJ.::. t,e 

pu.sr~ ed e tr"1LU0 2;sl7 ~ r,d it the lnill 't:e s\ 5..?'1e! s. t tt.e e!.rl it:. t-

e, t.;) 'betit fiG.Vr.r.t i;z:~ . t.t:e c-utleok tor reu.jtur.u1::u: ,:;r: t l\'':j 'be tc ': .:.­

l:i'\ed "::Jy caleu~r ~m.tha ~1:d set ngstm,t t.be :;utlC,lk for t:-. 

iul7 l 

.lug. l 

14,0CO . 

-1!~'.2-~-~·------ -1.?.&Q.Q., __ _ 
t 50.oco. t;1:1 .ooo. 

bel1ClTe4 th&\ t?'ley 1fOU14 be ao close UH~\ !.eTs:cea ocul4 be 

obttil.ned 011 thtt!I as quiekl.7 es ex,e.na1tures beeama due. 

I.t at•~• Ye.re tt.:..k;n. to 1.Lcreasa ~oth gr~te ant ton.ca r;es 

afferal 11'oaaut 4elltta acre algb.t be 1.a trttuai t. 



c1.r,~e1t1, bul lh(i rn.lll '!t'OU.ld ts.Ye exccsa e&raci tr. The ~ine 

't'-Onlri. ,.._r,ve b.:-Lil f:;:irl;, ~all p.1·0-apec'te-4 a114 develo-Jed , lc..clu~ 

1~.g f'.dl ttA" level e.~::,u, 7o!l ' long and a •.3" ta:rel :1bcut 325• l ong , 

bo&ida.s oox:.n.ec\L"1& ra1s.ee a:ed s;;:.ell stop,u; an'1 i \ ~•~-.1ld hG, Te 

c :>.ts iderabla 'IF!ln.able eq_ui,~•nt . ne outl ook ! s e.l~o t~r & 

ral.a'\1Yel7 high dGgr~a ot ?'EJ::u.nent ioa, poss 1 :-11 enough to 

Tl-A _vfO~;t.rt7 wottl.4 als.o h~v• b:,sn bl"C'ugb \ t.o a poln \ 

,.Jiere a I;:ros.-,;,J.a tor 1tato.ll gre.ater d.eT~lop~r., an4 ;iroducti on could 

bo col:!..s1dued , 'i'hi eh 'lf."Oftl.4 inohale t.:ddi t ic!ut ot e\'.:1p~ent !or 

p-;)$'er , &.1r, td.14 nini ::'°6' • 



0' .,, r ,A 

•; · 4 .. ~~_:._: ~. 

tl l bt'l July 1. It 

niJed or ra1 1!d, etticterd; Tf;:;rk 1n t?'.e rdni an4 ot the sturt1n~ 

of rdll~ o; e,re. ·u c.ns at tto ef.rl 1est pr;JOt1 o:s.ble date . 

!r..,_1,nthl7; a .. ~4 tko t,,Jtt;tla pr;;..ir1.m a :unud be $ t".;tlied ea.retullJ', 

p,oaeioly revise.d t-0 ~ ✓::1a utent , 3.t.d rec :>oril.c.s'ted ~nd. plu..nad 
• 



~rcg~Jl. T?:.e det~ilcd i-~coa"enc &.t L::!1.1 { t t~e vls.n. ~LU. 'be 

fm.:u1d b1 steps A.nd detes under theair r,'S.tpetti.Te 4ep~rt:f\ct;t• , 

(,?Orati ng er·oe:r:::;-a,. ~here th;.;J t1.1"'e eu1:"iGl:n'iU d 'il7 c:1tl.:t.i:\e.J. 

e~&udltu.ri"s ~ 

'ta r.;~ur-• a r eti;trt\ ot aa much i .. 3 60~ ot a. tc.·tal o~ JoO ,ooo. 
expended up lo Col. 1 1 lv55. lr.;..o l udiag derrelo.rzenl • 1 \ ~1~~t 

l<J.Brll 



C£.PAF\lMENT CF MINJNG A~~ :~•£.7>!...':... ~ F~ $Y 

.:Oi-lN f . GP.Al-iA N 
EOGENE K. ThOJtA.S 

on 

ThE CYAN I D~ PLAlt T 

ot 

~ ' .h • ..... • 

and 

CYAN I DE 'rE.;;.·rs 

on 

J OEN F . G?.AEAll 

PRO?E E" .SOR O? !:.n ;nrn AND !>E:S.'f ALLURGY 

.;;,ubr::1tted, Kay 11, 1935 



Kr . Jor-L.'1 G. Barry, Cor:sultins Geolo;ist , 
808 kills .Bldg., 
El Paso , Texas . 

Dea.r 1::.r. Barry : 

I hereby trans~it my report of ~111 condi ti ons 
at the Cooney ~ine . on llineral Creek , l.logollon . 
N. M. ar.d also the result of laboratJry test s on 
the cyanidation of the ore , ~ade by =e in the l abor­
atory or the Tex::.s Co:!_l ez;e of l{ ines and it ~ta.l l urgy • 
El Pe.so , Te.:-:.s.~ . 

0incerely yours . 

J ohn F . Graham 
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Crusher 

The prin:a.ry crushing pls.n t is a. ro . B, 7 x 14 Cor.1e t Cr-usr.e r . 
This is ~f th e gyri?.tory t ;rpe 1?.r. d 1s c s.ua':)1•3 of crus':: ing t1 · e ~:--,in e 
ore to l t " , tr:e appr0xi r··at e si z e of f eed to t'- ~ sta:-p s . It 1s 
powered by a 30 E . ? . rrotor . 

Allis-Chamers letter : 
(5/7 /35) 

~~ ted c apacity 10 t~ 15 tons per 
hour n:ac &.d!?.!n .s Le . Speed 3E,Q rt . P. :l . 
Powe:r,. 12 li .P. 

Crusr~er Bin 

The ore from the crusher drop s into a ~loping bottoffi bin , 
11 1 4" .front di::-;ension , 12 ' front t o b ack, and 10' high on th e 
f ront. T!:'.is g i ve s a level cu . ft . Ca.paci ty of 9E-2 cu . ft . :.1-
l owing 18 cu . ft. broken ore to a t on , the bin will hold level 
f u ll 53 tc::1s. -Challenge Peeters 

T:1 e e re f r om t h e bin is delivered by tr...re e Challer:.ge Feeders 
to the t t-...rt e ba t t eri e s of' starr'"ps . Any attE-mp t to s ac;:,le the 
f eed ~ill be done on t he d i scharge o.f these .feeders . 

Star..m s 

Tl·:ere- s :,e 1"i_ft een gravity star:-.ps , in batter: es -:;f f i ve es.ch , 
dis ch~r gi~g t h ru ~ mesh screen . I accewted the d&t a given on the 
stfu~ ps, nar:ely; -1050# e ach , dropp i ng 8 , a t the r~t e of 106 
drops e. minute. This figures a h orsepower require::·en t of 42 
wb e:::-es.s t ::. e :r::otor driving tr.~ ste::p 1s 30 E . P . I bel i eY e t h e rate 
of drop is n e s re~ 9 J , w~ic~ ~i ~l bring tte horse po~er re~ui red 
cl os e to t~e i ~s t ~l lad horse;o~~r . 

Tr_e rer:!ords sbo·,-; t b at t t. e s t an:ps a.r e now cru s :. ir_g e.:1 avera g e 
of .3 o~ a t on per hour. 15 sta:c:.ps x . 3 • 4. 5 t ons ;• er hour x 24 
::: 108 tc.i::: s per day. In o;:-,cie:- to keep toru:age at 100 tons tr .. e 
star.'.lp c~st run 92.6% of the time, or 22.22 hours. Th e stB.II.ips 
could be ell down l 3/4 hours per day or one battery could be 
d own 5t hours per day. 

k.r. Jones suggests so.r:.e repairs to the st8::cps b~t they a.re no 
:more than -:,ould be :necess s. ry in every d s.y o p er fi tion. Tr ... e vwoden. 
guides c 2..n be easily replaced but since you have t r" e c&st iron 
guides on hand they can be put in. liowever they will require 
more accl.U'ate e.ligruuent than wooden guides. 

Classifier 

/ ? J 

The mill is equipped with a 4' 6" x 15' duplex Dorr classifier. 



:~is cl2ssifier rdceives the aisc~&rge froL tte st~~s and 
::·i.l"'.. •• ;:e .overflo;; go0a to ,;l 'lhic>:e:-.e r E,i-d the ur...der.f'.::!.0.1 
t:--.e :.·od r:,i ll. 'I'he c le.ssifier· is a.riven by a 5 H. P. r.otor , 
g'.::,.:;d conc.ition , r;21d has great t r capacity tr:c.n 100 tons per 

Hod kill 

tl:e ·f·::.,d 
::-c.c~ to 
is in 
ds.y . 

'Ihe rod mill is 4' di&rieter by 8' long . Ordin~u~ily a rod ,,i 1.1 
i s a po8r cac~ine for gri~ding to 50% tnru 200 Eesh , es y~~ &r e 
6.-:>:..ng , but your ore is very ·:~'rittle . In the laoe>ra~0ry tLe r')d ::.U. l 
1:.:::ed to :>repare t h e sar:,plE-s f:ir test 1.ork ta:tes fror.1 7 to 11 LiY-_l.:.t-::> s . - _,, 
rriud a sample of ordinary ore to 50F tnru 200 =esb . Your ore 
re ~_uir s s or..ly 3 rr:inut e s 40 seconds t .J uccornplis:" thi s result , &Ld 

s::o,·,s ,,by in your cs.se the i~od :mill c ~n be used . Should you r un 
i nto an ore tougher or les s bri ttle t r.an the ore you now have t.:: e 
r od mill would not do t~e ~ork re~ui~ ed ~1 the flo~sheet. For 
exa.rrple , the rod rrill at t t e :::r:·pire :._ il l , C:>lore.do, alttough 1 
fo o t lor.:..:rnr th ;;..·n tl:e Co ~:in ey rill , ;;r.::;urd onlv 100 ton s -oe.r· 24 h::iu:r·s 
e.nd ;>r·od:::ced b. _i)roduc t 20,% + .35 r:.e~r_ , 20:i t :.1ru 200 .r. esb : 

If the rod mill needed replace~ent , it should be replaced by 
a ·::,2.l l :::_i ll . 

Tn.e rod r::111 is dri V(m by a .SO 
h~~dle the prssent load . 

.lJ. C . - . motor, 

Thick ener # l 

whicr-.c is enoue:;h. to 

Tr-;i s is a. ts.r.i{ 20' diameter _ by 9 f eet deep , containing a Dorr 
Tnickener &ppe..ratus, d riven by 1 ·2 E .P. motor . '=1'.e ere , al:.houg:r1 i~ 
grinds eas.S..ly to - 200 mes:: does little sl:!.::-,~ng e.r.d settles re.:;:~dly. 
As long as the CGaracter of t h e ore does not c ~a:-~ge t o one produc­
ing ~ore sliffi es, this t&nk is c.IDple • 

. L.gi te. tors 

TLere sre fo:.l.I' Dorr Agitators, each 20' dia:.::etsr s.nd having a 
clear i~side heiih t o~ 8' 8". This gives a capacity of 2 618 ~u. 
~t . The pulp has a solution ratio of 1 t o l, a specific gravity 
of 1.44, and 44.3 cu. ft. of it equals 1 ton of dry ore. T~ e c~­
pacity of' one agitator is 59.2 tons dry ore. T~: e .four agitators 
have a combined capacity of 59.2 x 4 • 236 tons of ore. Running 
t~e mil l at 100 tons per day, the ore will be agitated 2.36 days or 
55 h ours. If as the le.b ::>ratory tests s:-ow, t h e ag!t~ticm is com­
pleted in 26 hours t ~ree agit~tors, ~~ic~ wil ~ give 42 hours ag1 -
ta. t1·:m, ·Ifill be e:::-.ough. This i,ill ·::: e c.~ sc us. s ed later w::-_ er. tr.e re­
sults of tree test are analysed. 

The Dorr Company, Inc., a letter: 
nPower require~ents etc. for a 20 1 x 9' Dorr Agitator operati~g at 
a. dilution of 1 :1. For this rr.:achine we usually rec:o!::r~end a t,ou t 
15 to 20 cu. ft. of free air per minute at a pressure of about 15 
lbs. per square inch. TriiS B..w.ount of air would normally take in 



LL 

t :. c r.e:. i::.:::cr·~·,c od ::.f 
~ill n a t urally ~eve 

but ti:e n:ar.ld",(; t c : ·e:,:> of' a.r.y c A :::- r t.s s .. 1• 
rating of po .. or· r·c. qu :t::-ed . 

t1The a.rr.:s o.f thi s agi t a t o r shou l d tur n a t 2 to 3 r~p. ~ . The 
ge~r ra t i o ±s 5 : 1 , and the sp~ed a t the b e:t pu lley ~ould t ~en b e 
i n the ne i ghborhood of 10 or 15 r. p . m. 

" ·?n. e a~:: :>ve dFte. of cou.rse appli s s t on Dorr agitat;r of t:-e .se 
di .. c.ns -f "-r. s <O •- d .·. :. -- ----- i ~er:-~ 1 .f'....- -!-}· i s l .., ,.. ·_ • .;1- ~ a-cu....,"' te1 '\T 0...., our· .._ • '-' ,;. .,J..·J,1,1. j C4.t. J. H _, ._ -· · . .:.. - _ u_ J,. l, ,._ ,J \,.t,.. .,. 1,, _ (1. l_; ,:..,.:_ _C,, _. J.. Ci. _,_.} il 

r Gc .,r d s if y ou c ::c : "' gi ve u s tr, e s eria:.;. n· .. lr,b .:3r found upon tr,e :-. .:a.;::e -
p , a .... .,. o v, te1 , u ~ . ,,_ .... --,·ne-,sa. it" i·s loc ~ed r ·, ct .._,,__ e l'" '~ P o r" ~1- e cor_r -..L v- , ' ..L -...L ~ '1 \,,,4,. ,:.t., 1\: ... ··- :- v t:.,_ L•.U. "- o...i. . .. ~ V.1 -

p Emy wr..icl1 orig i nelly purcr:r,sed it :fr0m us . ·;;e speak o f tL is 
...,ec 2.use tb e r e i1.2_v e b een s o::::: e i c i tation s o f Dor r AgitE. t ors ·;;it'.': 
w}- i c . .ve E. :!:'e not entir·ely .famili a r , a n d ·1.e c s.n "b e c e r te.in or:.ly as 
to our o·,:n . " 

Filter 

Frorc t:: e last ag i t a t::>r t'l-_e -:_y:1 l:i s l":ould g -:> d irect t 0 the filter . 
Thi s w:5.11 eli:- ins.t -" Th ic'.->2r, e r # 2 S.!:~1 give 9. d : r ?ct g r 5..vi t y flow to 
t t~e £ il t e r . Ir,e I'i l t er ia :~ .. ~:y }'" 0 :-:.-_~ e . It .c! ~)C-: 3 :!: -~:, d e. n~.1 :·· .. :r.. if.)ld 
arr nr :g ei- er.t ::n tl. e v u :.ve ::-:- c ~-~ £.L is~ s:> t r at i t c f:: l) e us ed .rl'.:~: b,.) th 
a b ~r r en s o:ut ~~n ~a s~ ~nd ~ w~t c~ ~&s h . I t also ~ e ed s a ~e~ f i lter 
c l o th bu t at t ::. e t i ~:. e -r;h e r:..e-.Y c l otL i s put or. , e -..:ery prece.ut i:.n 
s h ould !:. e ta :i-:en t ;) see tt.at the new clotL d::, es L Ot stii' -=r in ~w•y 
dur~ng oper ation . The present c loth ha s b een de s t rvyed , no t oy 
n a t u r al '.'.' E:.ar., bu t by b e ~_ng allowed t o proj ec t b eyon d the v.· :..re 
wi ndi ng which shou ld protec t it £ron i n j ury . 

Cl arific ation 

lOJ t J ~S J f s oluti~n ar e to be pr ec ipit~ted eact d ~y . ~nis 
i s 3200 cu . rt . or 24 , 000 gallon s . ~ s e..nd filt er ~&nk 8 ' in 
di!:12:.ete:r .,·ill b e l arge enough t o c larify t h i s so l u tion a n d ;;:--epE--r·e 
it r or p rec i pita tion . 

F'reci!'i t ~: tion 

The pr e. s e :1 t me t ::od ;;f t he Ilerri l l bag :precipitation 1s ~ne t hat 
is n ot in gen era l u se but since it is bac k ed by a reputable C .}:'.: ­

p a.n y e.nd s ~ld i n c or ,p eti tion with their r egul a.r p:i."' ecipi te..t e pr es s 
1 t r::ust b e w,o r ;:&b l e e ven t hough not s at isfactory . There.f :tr I w::n;.ld 
advi s e t h a t unt i l s u. cb tir:e a s y ou 2.r e satisfi ed that c •.::r_d i ~i °J:::s 
war r ant tbe exp endi tur e of' rr.one:r to rr.s.. ~: e th e ::::1i :l.l J::ore eff::. ci e::: t, 
every ef.fort be ::::a de to adapt· conditions of preci pi ta ti::m t o tr·~e 
use of the present bag system. I will give you later a c omplete 
report on the layout of the precip! ta ti ,r., both with bags a.~d 
presses. 

~y first ·recor.:n:endation is to send the overflow from Thic~ener 
#1 bacK to the solution storage tank which delivers to the star.:ps. 
All the solution rro!!l the precipitation roo!!l will also be delivered 



'c·:;. t:·i.s t:.:-_>. • ."Il'_e ,• . ~,.,, [, ··':. pr::>rte ·: s -:, :· 1-y , o :: ':. cti'J:,_ to d')i:r~g tr- is 
i ~ ~::_c.t £. ratter rj_c_~-g;ld s:iL.:.tio:. is kept i;:. a closed circuit s.t 
t~_a Le&·:: -:s:r~d of tr~e 1::.ill , aLd tl:aat &Ly los ;., or lel?.cka.ge will rr_ ean 
10 2 s of values . -

'.i"'".t.e &dvar. tac es c- re: 
1. ~nly lOJ t ~ns o f solutio~ \~11 be precipitated eac~ day in­

ste c:, d of E<)0 t:)r~s . Tr~is sr..-v'ir_g ·,;ill o.:.'f .::t:, t miny t.L:es e..ny 
p.:,ssib:e loss or les:1:abe . 

2. rot r.::.01~e than ,c.n ho'.l.r ' s sup?lY ot soluc:: ic•n :for tLe sta::::ps , 
18 tens, need be kept in the solution st0rage ta.~k . 18 tons 
solution is 576 cu . ft . A taLk 10 x 10 told 785 cu . ft. , 
a.r-d 1rnuld be 8.!'.ply ls.rge . '2-:e prese:--_ t 16 ' x 16 1 tank could be 
u~ec. else ..,.,here . 

3 . ~ft ~r a ehort ti~ e tle so:uti~n in clos ed circuit ~ill stri~e 
a bE.lsr..ce iL gold v alue -, ,-.-.:tich .-,i ll e.L.-&.ys te less the.n the 
g::,ld. c .:r:. tent in the §>Olution. overflowing .from Thickener #1 . 

The J.gi t r::. tor-s 

The ~gitat~rs are handling about s.s thic~ a pulp as is ever 
agitated . :.:ost plr,.nts ·:;-ill h.:.ve a Lore di:ute pv.lp , perh&.ps 1 4 
or l½ of solution to l of ore instead of 1 to 1 as you have . 1ne 
pulp is so ttick that if anything checks its circulation , settle­
rr.ent starts 1~ediately, and the ra~es m.ay be buried before the 
disturbance is renoved . This is clearly shorm by t he trou ble you 
alr eady hE-ve had t,i th the agi tf. tors s toppi:ig or breaking . I .-,ould 
ad•.-ise ths..t &n a.ur.il i ary cmr:pressor and power unit be ir.stalled 
to supply the agita.t:)rs whil e the Diesel is do~.n . The Egita.tor 
s bould. =1ever be allowed to· stop· and under such conditions sbou.2.d 
give little trouble in operation repairs. 

In Cf.Se it i s i'ound that tr .. ree 6-gitat::,rs are s1.;_fficie.:::.t it 
~ight be acvisable to continue to ~se t~e four agit~~ors wit~ a 
t ..-. inner pulp S..."ld then use Thickener # 2 to t hicken the pulp for the 
filter. '?.r:is would do tw~ ttings . It would give a sl1ebt inc:--c,~s e 
in ext~act~on ar::d it would reduc e t h e tend ency of the ari t atcrs 
to clog . Ho-.ii'ever, it would throw or..e :,;ore .!::a.cr:.ine into the cir­
cuit ruid increase the amount of solution going to precipitation~ 
by 25 to 50%. 

Tt: e I' i l tnr 

'l'he fi.lter has!:.. ca.pcity of 30J L,:-::.s, :)r 3 t.ires the.tor tte 
:mill . The vs.l ve .:.:cecLs.:iis.:..:. is d.esigne~ for dry ir:.g cone en trs. tes, 
a.Ld not for a. st.ccess:!.on of' wa.s:C.es as :!.s n0eded in cyanidation. 
A new valve r:ecr_anism of the proper type should be installed. For 
A short ~J.Il the present valve can be used, using more wash w&ter. 
and sending all the d.r&ined solution and water to precipitation. 
T~is ~ill i~crease the 2 ,:0u..:lt of solution to be precipitated per­
haps 20%, and since b~rren solution ~~11 have to be wasted to ~ain­
t&in the solution balance in the plant, probably about ~6 worth 
of cyanide would be lost each day. Very evidently. this is only a 
te~porary expedient. 



tlt:.:.ou6h the pre sE:1;. t iiltsr 'clo th is.in b5.d .sL:.J e , it cs.n ·:::e 
used for a few days , with a little patcriing . 

?recinitati on Pl fn t 

Sir:ce !,:errill is b a cl-: of it I have evEry r eason to feel that 
t::-ie b?.g !rlethod of precipi t e.t ion is a success , ,,r en ;_:-roperly he..ndl ed . 
I believ e though t hat the b2gs will have to be suEpende d in a ta~k . 
"i':r.:er~ suspended in a tank of liq_-c..i d tr..e solt'.ti ·~,n 1:i-w:.ped into the 
b~Gs will remain t~ere unt i l al l the b&gs ~ave filled and the f eed 
:;,Jipe ha s backed full cr.:d buil t up a pressure . T::e pressure :m all 
t::-.e b ;;i.gs wi 11 ther. ·oe t!·.e SfL·: e a:r! d all. b ags should. bu2.ld up a c s.~: e 
evenly . S:-hen the s oluti ::m is .. i thd.r&.wn fron th e tanr;: , £.ir is blo ·;,n 
ir .. to the bags ., and tt.c ca.::e :::.ried t o the :;;>oin t whe.!.~ e it c&.n be ea:s-:..:y 
ha.::d.l ed . 

The ~rec ipitation plan t 'Nill a.lso need a sand clr~::.~ifying t ,3.r:~~ ., 
perhaps 8 feet in di a::::ieter . 

T:· e pre-sen t p·:.:.:-::;, w:ii ch now pu:::.p s pregn.2.r,t solut ion from t!'.e 
f ilter to the pregnant solution te.n.1.c should b 0 directly com:ect e:i 
t:> the feed pipe to t 'he b a.6 s . Arrs.ng en:ent3 sho,.;.ld b= ~ad e to :.~::: :- 'l 
zinc d ir ec t in to the sucti-:in of this pUY,;p . By c -:mn ect ing tr..e 
pu:-:p in t h is r:-a.nner tr:e =r ;:s sure in the bags can b e ~on tr::>lled. :, s 
desired . 

?err.s.rks 

'Ihere a re two typ e s of cy;;;.nid e plants . .i<'irst ., the con-
c-.irrent type where the ore ~~d solution tr~vel tog ~tr:e r from tr:e 
to:;J of t:ie plant to the bottom. Your plant is of tr:1s type. 
Second, the cour~ter-curren t typ e, where t he solution :;rs.vels 
ags.2-r..st the ore ., st s.rting at th e bottom of the plan t s.nd finally 
arrivi~g a t Thickener #1 . T~ere has been some atte~pt to mod~:y 
your plant into this type by applying wash solutior_ at TI-lickener -fr'2 . 

If your plant were cor:.vert ed to type #2., y ou va ould need t·,\'o 
::::o:-e tbicz eners, and you would have to precipitE.te per·t-.aps 40:) 
tor.s of solution per d ay. Th e true counter-curren t plant uses 4 
thickeners at the bottom o~ the plant and no filt~r, and discharges 
a ton of w~ter with each ton of ore. By replacing the last thick­
ener with the filter you save the water. This is Wright's proposed 
layout at the Fanny. 

Tr:ere is no reasor. f::r r:aking any chs_nge at this time. 



:r_ e i :-. s ta 11 e d 

Cr·.;•;J-:er rr::oto r 
:.:.. t e.~.ps 
Clas sifier 
?.od Lil l 
2 Tn.ic~,:ener s l½ 
4 l,gi ta tors l½ 
,._inc d,;_st feeder 
Es.;"ren sol . pU!::p · 
Fil trs.te pu! .. p 
Diapr_rag.1u 11 

Corn:eyor n:otor 
-.r-il ter-- :;,,ot-ar 

i, i lfley sa.:::.d pump 
V acuu.In pur.p 
Fr esh ?:a ter pi.mp 
2 Cor.:pr e ssor Lotor s 50 i-i.P . 
Blacks~it~ grinder 
Cer..trifuge rr.otor 
:-_ine blower 

I have already sugges t ed the i nstel l ation of a scall pa~er unit 
to taintain continuous power and air for the agitators . 

T'ne 11'. ine 9.nd Smelter Supply Co. say that 1n .figuring s.ir f or Dorr 
Agitators , that all sizes are co,:...,uted :~~ s -;_.1sing t h e sa..-::e a. r:o--.:.n t of air, 
since tte nower used is in F..irliftin~ t > e ~en 7-ral colur...n . T:.-:ev use 
20 cu . ft . -free air per rrinu te a t a ~;u t 10~ pr e ssure . I expeci to 
r.sve so:::e ce.fir:ite ir...forn:;a tion s.lon.g t t 1s line in tt.e r:es.r future. 

Since under present condi tions it is an 1.rr.poss1bility to rur_ the 
:r;-,ine and. ~he .1c'"ill at the san:a tiz:-..e , E.nd. si n ce c ontinuous opers.ti::>n is 
necessccry to &void. constant hiring and dischargir:.g of labor , it :.could 
seem logical that soce sche~e such as rur.:..ning the tlne two shifts &nd 
the n:.111 one shift r:~ight be t'ollowed . 

T~ere &re so=e vital obj ecti0ns : 
l. You would no t get more tr-an a·:,out 7 tours running ti~ e out of an 

8 hour shift due to starting and stopping . 
2 . ~he agitators would have to run 24 hours a day to keep froffi clogging . 
3. 'Ihe plant nould never ge t t"w:.ed up but t'iould always have erratic 

spots in it. 
4. The net r e sults would ·.::e higher c::>sts . 

The alternative is to run the ~ine long en~u6h to accunul a te eay 
s. month's mill run, and t r.e r: give the mill t he right of way on p ower , 
using only the surplus at the mine to keep perhaps two drills rll.!""ani~g. 

Tl1is has the decided disadvantage of the disruption of labor 
conditions. 

It has the advantage that the mill would run at 1ts greatest 



For a t err..porary r v.n bu t t -NO :rr ajor expenditures of n.-oney ::re r:eeded . 

1. The clarifying tank . 
2 . The t wo steel tanl-:s for use wi th the bag s in t1:e 

precipitation p l ant . 

To t!:ese r~.a:i- t e added the substitution of a V-rope cir 2. Ye for 
~ the rod rr.ill , i ns t ead of the present silent:; c}'--;ain . This cl·,i::.nge c:~.n 

be deferred until a .fter a preliminary ru.n of the rr: ill . 

':i:'here are a n1..u:nber of s r:;all er it a.r~s , such as the res.rrange!'.:le:it 
of pu::r:p , pipe lines, etc ., which will enta :L l no unusual ex;,endi t~1~e , 
bei~g principally !abor. 

~ne above statements ar e bui lt around the idea or o~erating the 
mill ·..-.:i th tne le2.st expenditure of capital, even though such oper -
a ti~n does not give the efficie~cy to be later attai~ed . 

Such operation ~ill do t~o t~i~~s . It will give s~~e return 
of cs.:::,itBl, and it will brir:.g out c: i r: ges :.:ec~ssF..ry for t"!-:e r:os t 
efficient wor~i~g of the ~111 . 

?rop~sed C~a&ges in tte ; 111 

Disc·:1s si .:)ra t.o be accompanied by the drawing or the .!!.il l. 

lill changes noted 0n the mill drawing are diagra!:.atic, ~:r.icb 
means that the act~al location of tanks , p-..mps , c~c., will be ~ace 
to suit local c onditions of topography and convenience. 

Char:.g e if 1 
•i'he over.flo,v fror:i ThickeLer ifl ·1iill flow irito the present ?reg­

nant Solution Tank, and then be pumped into the k ill Solution 'I'ank 
for re-circ~lation. 

~'b e l&rge Preg~~nt Solution Tank is not needed at this point ~nd 
c ~n be replaced with a small tank which will act &s a s u.r:p for t~e 
pump. 

Che.r.:.g e #2 
',;,'he 'lbickener rr2 a.nd the diaphragm p-c..=.ps will be cut out of the 

circuit and the pulp frorr. the last agitator will flo~ direct to tLe 
.filter. 

Change #3 
'.J.be solution t'rorn the .filter will run to an 8 1 clarifying tank 

instead of the wooden box forrr:erly used. Use the sn:all te.nk bet:~· een 
tr.e t ickener and the f'ilter f'or t::e clarifier. 



~~~lJ,, ·::1· ... 3 clar·li'ier FdCi f: st~'>-~:- t.··1~-~•: . 
c ·-; r-.r_s~~ ': '.) a pu:;:;p Y':·~ich cor,~:. ::ts d._·_:-: .:-c t ) 

.. ' ror: ·u:.i s 
t ::1e i ::-1.l et 

,,, .r.) ti:,y-·k 
oJ' t~L e ~e;_gs . 

(;r-~~r~ge i~ 4 
Kove the zin c feeder so t~a t it f 2eds direc t into the suction 

of the p"X::.p mentioned above . 

Addition #1 
. s~e t~o steel tanks, 20 ft . long , 18" wide, 

k c ep t:-_s ?recipi tat ion br,gs subi::erged in li;_uid . 
have~~ Jv srflow leading direc t to the wood en box 
leading t:J the pres ert b 2rrer: solution s ur:p . 

AdditLm #2 

and 2 ' deep to 
T'r..ese t an:::s shou l d 
sur .p , ac::d & drain 

A new valve ~ ec~anlsF is necessary for the Oliver Filter to 
e~able it to do good wa s h ing of the pulp . 

:nis ctange also c a lls for ::me ne w vaculll!: t s.nk , { sn oil drwil 
can be -;;sed ), a wea k so :.:.ution surp , 6 ' dia ., and a pm p to lift t h e 
solution bac~ onto the filter . 

Cyanide Tests on Cooney Cr e 

'7.t:e Cooney h: ine ore is r:1alnly qua r tz , exc eedingly friable , 
easily crusb.ed &n d groUl~d , &...rid .making little slir.:e s, therefor ha v ing 
no settling problem. · 

A.i.'1 exa..rrina ti Jll o:r the mill rec Qr-is s::owed that th e ora ws.s 
delivered to the Thicke~er #1 ground t o, in the screen analysis of 
t:t-.c.ree different days , 59 . 7% -200 r-.esh , 53% - 200 ::-;-;esh , and 58. 9% 
- 200 ~esh , with a bout 10% on 65 mesh . In th e laboratory it ~as 
fou_rid p~ssible to p roduce consiste~tly a product all thru 65 ~esh 
and 50% thru. 200 ruesh . It was felt t hs. t t ::iis product ap; roached 
closely the actual Itlll product ar::.d it was used i~ all tests. 

The ore w&s gro-und in a laboratory rod clll ~ith a solution 
ratio of l to 1. It wa s wasbed out of the mill with more solution 
L11.d the!l decanted until it was once more the ratio of 1 to 1. The 
p~lp ~as then put in a bottle agitator and subjected to whatev er 
t est was being tried. 

Conclusion 

No char.ge should be made in the present fineness of grindir::g 
at the rill . Any ct~~ge s~ould be towards finer grind~ng , but 
s:ny a tterr.pt tc, grind fir.er would ei tr er cut down tt e caps.2 i ty of tr:e 
Lill or eLtail the installation of a b&ll ~111 instead of the pre­
sent rod =.111. 

The solution strength should be brought up to four pounds of 
potassium cyanide equivalent per ton of solution. 



·:his is :-. r c es g r~", ; •"~ \ 
str~~ge~ sJlu:ior 1s: c 
per·i od of lite . 

,·~r-~ --~--:) Jf t\~e g,:,1cl, "~·-·~• t hcca·i;se a 
.·" • :, ::; :'S ,1..ve t>:, :< >,'::!" ir. 9. lesse::ed 

1he tice of ~gitation teed not be lons~r tt&n_ 36 ho~rs. Eow­
ever , because of short circuiting or some of the ore t~ru the 
agitntL1n tar.ks it r:_ay be f'our~d necessary to lengt::_en tl: i s tiLe to 
42 l::ours . The agitC"tion capucity of the plant is ore than sufficient 
to allo~ for this possibility. 

':.:'he s:,,Ou...>1t of lir:e to 'ho ,.,,:;;; used per ton 'Jf ore is 6# , expressed 
in ter::..s of CeO . This r:.ay be r:odified by th•3 \'.i• f., t ;.: r used in the mill . 

The llr:e will a.lso E.id lr ... tl-.e settling of the s1ir:es . 

l{o ttcst wt .. s r..ade on the possibilities of a:~~algar.a.tion becau s e : 
1. Silver ls not cr1.ug:.:t o:i ar::a.lgam plates . 
2. l...ny col.d thll t 1::ieh t s=_algar:-.a te is r.u~h better· cr,.u.Eht a s a 

precipitcte in the cl ean-up . 

Cy £.ni d.e c onsu:::,ption 1 s li7 p&r t.on of or e , ,u:d is increa sed 
but slit;Ltly by the use of the str~m.£_er s oluti:.'n. 



'lhis cl:ec,:s J·o-ur ,~.111 t &il ing of' i.2r..:;h 12. th to l.St::. : 

Date Tai ls Recovery b :::.. s ed on present sar.ple 

I1~ar . 
11 
12 
13 

t. u !:;,a 

. 01 . S4 

. 01 . 44 

. 015 . 79 

Tr.e use of s. 
rec ) very . 

Au !:£. 

95% 
'95% 
92 . 5~ 

80.7~ 
85 . 7 1 
'75 . 8t 

Flot a.t i:)n 

Tw◊ tes 1.:, s .. ere r1ade by !"lota ti:in . :Che ora ;;as· gr~·":.4.d a s psr t ·· 2 

E ethod descritad ~reviously . 

Test bl 'Ie.ils Au = .06 A~ = 1 .2 0 

I1 ec ~'t:ery Au = 61% Ag .~ ,. rf' 
OO fll 

Test -i/2 
Tails Au =.05 Ag = 1.05 

Rec::r:cry Au = 69% Ag .. 73% 

Flotsti 3n 1s ev~d eLtly ~ot to be cons idered . 

Sizing Test 

Sizir.g Test on Sa.~ple ffl liead assay Au ,. .14 ,. g = ~.20 
Tails after 72 :r .. rs • ae;i t s_ t,ior~ 

As sa;y_ in . 3% KCN sol . % Z~ ::-c :;\'" e!~y 
L~a. t e rial /1.' Wt. Au .,.~g .!-.u Ag Au fa.;-/fJ 

- 6.':+100 26.9 . :Ja 2.9 . 02 . 93 75 . 0 =. ("\ . - · • .,J 

-100+150 13 . 0 .J3 2 . 6 . 01 . 60 87 . 5 ~,-7 . 0 
- 150+200 18 . 9 .oa 2 . 5 . 007 . 43 91 . 2 E:2 . 9 

- 200 36 . 2 .20 ~ . 2 . 004 .20 98 . 0 9E . 3 

This t s st sl-:o ws tr:a.t tr. e .fi::-:er tr:e gri r ding t:- e g:oes. t 2- r :;be 
extra.c ti21n ~ ar;d t :: s.t t:-e extrscti:m •111 d :r·o:, r &p i dly 1f ,, uch 
r:-s.ter i a l i s allo:;ed coarser than 100 rr. esr: . 

ii 

A s anple a s2.s.ying .14 o z . g o ld, 3 . 20 
4 ~ i nutes in solution washed and &s s&yed . 

Au• . 09 oz. Ag• 2.6 
Recov ery• 35.7% • 18.7% 

oz . si 1 ver w&s gr ou..n.d 
7~e tails a ssayed 

Th is t est wa s nade to r i nd ho w Euch of the value s g o i n to 
so lution during g rindi ng , and c r~ ecks v ery we l l n i t h r e su . ts ob­
tained in the plant. 



0 old iL sJlution 
!I II II 

# 

s~.1·1er 
!I 

solutL:,r. 
I! 

T,rn ideal tests were run . Al l tr.e ore .. as e;round t o -200 rr:e~;l: , 
s:,:..ution strenf;th of . 3~ KCN ( 6# to tLe t,.m ) ·,,;as used , a.nd agi t eti)n 
was c::>~1tinued for '72 hours . Tr.ese conditi-:ns are 2.11 r:uch better 
than in ~il l practice and so t~e r~sults &re valuable only to tell 
·,,,-: at the :0st p:;ssib:.__e extr ~ ct ton r· i;:;- '.: t he . T•:ere is no use expect ­
ir.;; rore . 

:Solution ra ti o =:'f--iliq; a.ss:... y Eecovery 
Au Ag .--,u ;.g 

Test ul l to 1 . 008 . 30 94 .4 90 . 7 
Tes t t ·2 2 to l . 006 . 24 S5 . 8 S2 . 5 

This test ·,, ould a lso indicate the.t tr;tre is a. slight gsin in 
extracti~~ by using the mor e dilute solutiGn in agitat ion . 

Cyanide c or:.sur:..pt ion on t h ese tests were high ., b eing 1.4# KCH 
p5r ton o.: ore . 

# 

The r:ew sanple .from the :mine was received a. t this tirr1 e s.r.d all 
f urtr.er t esting was done on it . 

Eead assay Au = . £0 oz . Ag= ~.30 oz . 

TL~e of Agitatio~ 

Five saJ::1ples were ground to all t ~.cru 200 ~esh Lnd ~gitated one 
each 24 h='s. , 36 hrs ., 48 h..rs ., 60 hrs ., and 72 r~rs . . z;¼ cyanide 
s olution ~as used, and the pulp was kap t a r~tio o~ l solution 
to lore. 

AgitE. ti or: 

24 hours 
36 ff 

48 a 

60 • 
72 n 

'Is.i 1 s.ss&y 
Au Ag 

.ons .m 

.002 .10 

. 005 .22 

. 002 .18 

. 002 .15 
Cyanide cons-urr,ption 

1·.u 
91r.o 
99 . O 
97.5 
99 .O 
99.0 

a~ :::~ 
.... , "r .3 
97.O 
93.3 
94.5 
95.l 

p er ton regardless of ti~e. 

Tb.i s would indicate that the second sar:-,ple, \Y~.ich 1s much wtiter 
in color t~an the first sample, leaches more easily than the first 
ss.n:ple . 

Note: Too :cmch credence rc;ust not be given to gold sar.ples such 
as . 002 . or . 005 . It 1s merely the asssyer's atte~pt to present 



co~p ~ris0ns tet ~0 e~ s s ~J ~es . 
a_:1 e s t i~._ £ __ t e. 

'Z:.-.e 1:..bove tests we r e on or e grou.:r~d thru 200 :c:ssh. 

T1:e tests were repeated usinr:; ore gr::mnd t o approx ir:;s t e n:111 
corditi~ns, and a cysni d e solut i on wi th strength of .15% KCN . 

/.€;its.tion 

24 h,.)'u.rs 
n 
11 

Tail Ass s:l 
u Ag 

. 0 36 .so 

. 006 . 44 

. J '.) 6 . 45 

KC N 
Cor:. s'.m.pt i on 

. 96H 

. 7 8 

. 90 

36 hov .. rs ,.s.s acc ept ed t s being suff i c ien t t i:. e fo:· agitation . 

Strs::-;gth o f Solution 

Tests were run for 36 hours using s ~1 l ut i ons of . 1,%, .15_%, 
r,,-,~ 2/. ~ t t' .~u~, • ~P s reng n . 

Tails Recov ery -i;,- ('F 
;. ). " ... "i Consu.z:::ption 

(,1 ECN 1-.u lg lcU A·r 
/0 -·~ 

6~7 % :r- , 055 r .10 7'r:!..5% .60# 
.15 .008 t:;A 

• it..,;~ 96 .0 83 . 6 .84 
.20 .oos .39 96.0 88 .2 . 78 
.24 .006 sz.-

evO 97.0 39.0 .64 

'I'v;o more tests wsre r un for 3 6 ho-ur s using .2Jb KCli solution. 

Tail Assaz 
AU P..c• 

Tes-c #1 .00 8 .m 
Test #2 .008 .55 

Lead acetate was used in test 
whe~ not used in test #2 . 

:Recoverz 
Au ~ 

96.0 E,~. s;; 
95.0 C 7:. "Z 

vv eu 

ar:d gave no better results t~an 

~ests rrade on lire additi~ns fr~~ 5# to 20# to the ton of ore 
showed that 6# per ton of ~ydrat ~d lire would leave en alkalinity or 
.05# in the s~lution , w~ ic~ is s ufficient . 



Two set s of tests 1,2;r-e rr.&de , ·:,ne on the reguls.r s~.:::-::,le , a r d 
one on the firs t sa:nple . Al l cor:di tior.s , except t:1e use of 11 t:-_ar6 e , 
v.-ere as advised in the reco:r;;.'::·er:dations . 

Semple Litharge Tailing assay Recovery 
;: .. u J·~.g t.u f.. g 

First f".1-()!:8 . 003 t::: 'Z 94 . 3· 83· •. s 
• (,,...:v 

Fir·st ll. :?er t.:m . 01 . ~5 92 . 8 89 .1 
" 

SecoEd r.one .008 . 54 96 .0 83 .7 

Second 1ft per t:.m .01 'Z r 95 .0 89 .4 • ...,o 

The above int erprets as .follo .. s : 

By adding 9r;{ ;,.:::irth of litharge, you gain 14-</ ,\or·th of si::..ver end 
lose 7</ worth of g.:-ld . An apps.rer.t loss of 2/ per tJn of ore :;:;.illed . 

Exceptions to the above: 
7</ worth of litt~arge, or even 6¢ worth , might be enoug~ . 
Silver Eay rise to considerably above 75~ as calculst2d here . 
'Zner-e i s no reason why litharge shculd ca-use a gold loss, so thes e 

resi:.lts are probE.bly due .to natural discrepancies of assaying . 

Conclusion: 
'.::r1e value of litha.rge should be der:1onstrated by tr:. s.l ir: the 

plant. 



1;5 ·,~11 !~tt~', 1~!:Ji3 0 
,~ 0-!lll 0::'lt .. ~ :t • 

".rhe L:.td.n .-r,:.r1e o~ the ~nr i.z:: 5.1 n::.; t. lcv~l. !t 1s 
lo'Z'l on tho 131 aLtif't o ~ d.e • 

Hot:cvr~, 1 t n et'\,d n!l t he classed !l c f'•r!C"US defeoi . 
nrov1d!'d the ::a h1 Sh.art l tscl:l" ts levt:' l r..n! prorerl7 'bo-:!d~ , 
th(!'.ret'c r ('l, 1 t ta net re-ctr:~f>:.-,<!c-d t!'-.;"!t t h ts 'he c~:-lct~~ • 

The :JS.in ':;ha.!\ or t.hc :r,rine ls noi lo-rel . 
It is l ow on the r,u t bc),urd 73c-n.r1nr er..d . -

Also, 1t h!"t...S no\ h:cn ~r::> r·orl1 heclded . 
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Bottcm 

In 

Out 
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:Bottom 

In 

Out 

T-op 

Botten 

In 
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I 
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I 

I. 

Out l, I 

Cylinder :·001 
::-met ·to L<::.Y Sha.ft 
e,c,.~,.,-..• .,. __ ,_ .. _._.._,.., ,.,,.,c,,_,c-.u- , ,,..,_..,,_ . ., ,,-11:.a 

10!tll50 
. 0' 7 0 

.1z20 

10 ,1235 
; o JI 7S 
.11175 

10.1195 
:o I 7 0 

.1365 

10 .1 :255 
.01 2.g 
.1127 

10.llS!O 
, o I JS 
.1325 

10.1 255 
• 0 J .,_ 8 
.1.127 

10.1195 
;01,..r 
.1320 

10.1 2'55 
: 0 I 2 '/ 

.1125 

I 

Continned on page 3 . 

·•; 

I 

Cyltndcr No.2 
rext to Flywheel -··-------... ~---~ 

10.260?5 
. o o 7So 

.2-682.5 

10 .2565 
: o/3.5" 

.2700 

10.26125 
: o O 7 7.s-
.. 2590 

10.:?t;75 
;o,,..S-
.2700 

10 . 2610 
; 0 0 ,.r 
.2705 

10 .2570 
; 0/ J:) 

.2700 

10.2620 
:012. 0 

.27~0 

10.2575 
:012. 0 

- .2695 
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~ropcrly bedded and tha t conside~able adaiticnal work by a 
competent r..1echanlc will bn required t o prO;?Grly line up all 
'2carinrs and ?c·d the Shaf t to bring the ~endinr s wi thin the 
l2.c"tor y' s ins 1.-ru~tic,ns . 

Tho 1:1cror::e~:.1· Readinrs indic:ite tha t both ro. l and Fo.3 
l.:ain 3el:"l.rinfs ,i2'3 hir.hcr tSa.n ro.2 . '.i.,hl~rafoy·o , thE.y need · 
.si..::di -~ior:al scr<<.ng ar:d f .i ttir..e to lo·::(': r the 2r.n.f t in to line. 

The ro.2 1:.:•.in Sl:aft Bearing Cap hc,s b (~en ho·~ enoufh to 
cause the babbitt to run and fill so~e of the oil er.::iove.s , so 
that it will to necersary to re-scrapo e.nd ro-blue this bearing 

'i'he fact that the top 1:.alf o t the Eoe.rir:g r..as been hot 
en0ugh to c3.u:..:e t :r~e babbitt to run indicatr: s that the 1:Jott;om 
half mas also have b;;-:en h~ t, there:f0 1•e , it !..s ad..-isable to 
remove the bottom i~n.lf of No.2 1:ain 3ea.ring Shell to lr.s?ec t 
it and refit it 1f four~d necessary. 

The bottoru half of the 1:hin Bearinr. r~o. 2 should be insrected , 
rof'l tted fand returned t;o the frQme 2.r..d then tr-..e otter 2 bearir. ,~s 
brc-ught to i t. 

The Read :ngs al so inc.l e a te 1 :.;iin Eea. r:tng 1:0 .1 shou::.d be 
relieved on the 1ns1de to throw t he c0 n d o! the 8haft towards 
the cylinde:r r::eads . 

1:rh.e Readir.rs fi..rtl:er 1nd1ca..te tr.at tho CutborJ"d Bearing 
should be wo,ed., to"i\ard.s the back end of the "ll):l.F ine . 

1.e ., a,.-:[;.1 frorn the Cylinder ~ead ::nd . 

It is n0t r:.d?isable to opera te 1.te er~p!ne in this cor:d1t1on 
for 8.J:..Y extended ,eriod . because the excessive deflection o~ tne 
Sba f t Si.Ild Crank Cheeks w:5. ll even ~i..:.r.lly c a use the S~af't to fa 11. 

I inspocted tho shaf t carefully ·,r;i th a gl &s s in an ·eff'ort 
to fi.nd signs o! a :fir-sure or frnct •.1.::.·es , but found none. 

are 

has 

I a.lso inspected both Crank !"ins and fotmd that both ot the;a 
in n eed. of so r:-.e dreEsir1g to rer-... cve high spots . 

?10.2 Crunk Pin wil l require r.1ore dressing than Fo.l, as it 
one excep tL:mally hirh spot 1n 1 t. 

The work of dressing a Crank ?in should be done by a 
competent mechanic ~ho has had experience dressing Crank Pins. 

oont1nued on page No.4. 
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v-•· ~} • :, ,. 
•· "-'· ",· ........,~"I'• · .,._, . ._,_ .... --~ -

,! • : f; ~ ~ ' ; i..,, ,.;,. 

C•--r-;~ t-:. :t~l ~- ... V 1 •. l.~d ..... 

r,:;,i ,. n t~, ll c .( ; n. • 

On i.' ' 
of t:10 ''1 

le.roe tl i n • 

: . r tr:,.r, cc. _ It, ~. •.., ~::- :1 t·c~ l-'.: t! ;.. t 
1 n.p; .. -: .. <·: ;_ = .. j 1 c r .. t __ J: ~-!".-' ,:~~ t•( .. • 

t 1 s t o ; . . h ~ r; , : . ·, . , . • 

11ad! c:,l cha .. i:-c·s 
a~ .. o,-e :J:."'>'tt.tr d o t 
r.r,d t~ l }l be tJiO 

1'hile, 1 ·t =-~ nlwaj'O ~f,£'1rtt.blo to .:r.c;j e ntl 
on nil cnp.1.r~e in the l'ie-ld , 1n cy ,,pinlcn tho 
oo:TC-c t tt.F. the orror will J.il"t'W tl:a:ttcf&ot::r1 
l ea,fi; , o.x1) m ... a l. v c • 

Rtr~ov er ... tho n c;.1 .J.C'W t<e::1.rs r:h....,ul.d no t l ie ot"\!.Gr(½i Ll'ltil t:2' 
.. • .... .l.~ 

lu:.1n J!:Aft of th.a ~,tLO !~o C<"'r• ; M; .:rl:; l c,velc~J. u:cl ; 1u •J1•l; 
beo.4ed . 

ill:a ,..ork fa r.eeessr.rJ be:!'01"'fl a. o~rroc t wC)C.\.E' u.l NJ:('!1 \ e r~:. l ,.e 
tnl:en be t rre(}.n tr..c 2 rh.c.~·t CM"!tfr~ . 

'i 'l-.o Lui t't.nrt, 1ns t..~lod • 10 no , m '1 ta p l"l:>z;c·r lo oo. ,~s Ml • 
:ho Md o t t.t1ieO !~>.:/ Shnf t a \ \i:U! Cl"ank f;r:.a, f ~ i1.l,d ! s r.c1irl 1 ::;/O• 
too clcno t o the !~ ttln<! ;.'rn.rr.e • 

?vl:!.e1. tly• tho tth1m "''t.1ch ortt ir.all1 '1t.,9 b ntw,~•e•n t h~ ~.c .. 1 :-;?:!'.t i 
3,,;rr.r:t~~ .r.d thi! 'bon.1 on "Cl .. C ;!tdn /n,~--0 v.r ... fl l o:. t ,::.a.·~.; ,,_ \' l r. . 

;. t e.ny t>;:. ~ • 1 ' ta f:.f' t :n pl::tOO • ~ 
~! a 'Bc-ar!JlC th:, uld b o rh1.- r:;r.d r,t.. t n·a :11 t"rt·m tLo "'r. _-· ·ro 

? rr • .r::o r::Jt ao~unt eu.rt1c1 c,~ , t!> b?>lr~ tho or--nt.i) r of t.1~ Dr iven Gear 
un!cr tho e en tt:'r l !r.e {"Ir tho Dr!T i np 3 .• cm .C~nr 6n th e :·s.1c ~ban. 

l"!le La7 Dbo.fl a l £o ta nc\ t ~ u.1 tX) l evel• Ii ~hnuld be l rv el • 

. hll ttrnr ec t t cn o t tho Cc;vernc r 1,r 1v1r:~ t c('i..re abc',-wr-4 tc--"<,r, 
1nd1od tirur. \ ha , the ke t.b ttE're bo t t.t:m1r.r · aue ~o t.he f'st4 beu.r!Ag 
be!r~ pulled. 111 l oo xiear the ~r, 1ne , r&n9e 

'ihm the Lt4' sraf'I 1• pla.ced t n 1 t s corr ect p~P~ t 5 rn , 11 
u.nt'..oubt-:"d l y ·•111 ooo;clt' telJ rel ieve t h e., eACC!•o'. , .. a prer-st.l.!·e en '™' 
GO'Jr:n1or Goora• - n• •- , __ ,. 

v ·-> " .Ul l.sc,,q 0 11 f,:!:.!" . ! e 
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!'° C ,', - i • ' · .I .:·: 
·-·· .... ., .. .c::;; ·ct: h,, :'t ,, ;; • r, r, t 1 s r. · ·; rt rl rt. t t.r.fl< s t<" ~ '.o 

1~.y £haft , ~nd 8.1:-JO not qui t»'J :n lf,:o rr.l1 lc--;·cil. 'Zh.:s t:r· tld 
be checkod. nd. tho Cci.1;1 ~~haft ;il1:.ced ··n ita co!roc·t r,o~1ti,,n , 
,-:..'1d -;;hen th ... s in dor • .:, , tlrn Hi tor Gc'.'i:·,a n t the co n::or of tho 
::r..gino i-:111 ,t1n~cul)terdly mat~h proz•e.rI~r r-nd wm1r evN1ly . 

rc.·,5 - st:r:. z.;-.:.. .. ~:~: c~,._,,.~,........_,.,.. . .,. ,. . ..,.,,.~.,~c.;~ 

• Th.a ~'.Le·., C<:n..)'S at rrorc:-;t on t!:.o :-rtp:~no a.re too cr;~--.,.11 
:n dlaro0 tc :r. bec·:i.,;,.ro tho :hd.n 3La:·t of ~he ~nr tne h&.S lr-cn 
ir.;.stalled lrlc-hr:r ;;;,ir. it orlf.ir:f.l..Ll.Y ur:.s . '1:nis will necc· .. 
a n,-m rai r of: s~~ e-w C oc.ra • 

Tha Griv in5 ;\·,;ew GC'a.r 1 s a: 11 t ;•nd t:.o 2 ht.lvos hol ted 
in place on tho Sheft . 

Ton loo.:1.t1cn or the key~ay in t;ia J"r1vh;.~ S't::cr~ fca1~ !s 
etc.ch t~·it the(] tt1eth loo~.tod ncarcs\ th.(1 .3plit a.re in :-.,~$h ,;.\::.n 
tho Fu.cl. Puv.irs lnjoct tho .?t.1..,1 Clil , tht:l"'efora . thee:o aro ti--.o 
tt0 et4 that are doir,g tho prlncii,fa.l w 0:.rk . 

It ·.-;ould bo bc:tc1• to have the ·:eJr'-·w.1 in a d1i"!t,.re11t 
location . about 90° :f"rom its pres:en t loo£-tion. 

licw Ske'w Ccr-i.rs c-.hould not bo ori1e1•od ttntil lii:-,th tho n.a1n 
Shaf t :::.nd tha Ln1 !":ha-ft h:.'\YO bt:-Cn ~ r~1;erl1 lev~--lod o.nd !'!.aced 
!n their correct .. l oeati:n, lfr.:.~n it w-111 bo po.!'~!bl~ t"') accu1·1.·~,ty 
:leas uro the die Lo.nee bet,,-;ec:m the sh aft ¢Em tez·s • 

Vib.~n oroor1ng nm, Skew C'en..?"s , J:"'J r epec!!.'l a;; :.1~n• ~,.:-,u:.d 
five tho 2haft centers u.nd e.houJ.d. al5C) sp ,'.)C1 fy that there 'te 
1/16,. c~ r,1"f,nce r:.t th~ ci:--A. of tr:e> t~ ::,:;b. i~:-id that the el.ac .. rc.r,ce 
in both Cc::\.l'a bo th~ SB.:'"'~ . 

Yt:cur spocif1crit1:-}ns emuld a.lro stato ths. t the m.t.'l e r 
,...,,,. tee-th ~n {'11..n.ch. trr .. r re.met bo tho e::..:::;o n.E1 in , .. ur old Gr;a1·e , 
~o that tho timing ot the enr1ne will not be changed. 

Both Gears ma7 be r-cade ot n t&el, b ut 1t 111 t'L,fgeeted 
that tho Dr1v1r.p Cear . Which is oc,t.n t€>d en t.ho l~sin Shaf i 
or tr~ =n:-.1na shol.ild bo rca.1 e o! Brcn:r;e to re•:!uoe tbe \-;-·rar !?.nil 
tch;...s 1ncr. Ll.se the life of ·:ta rc-a.r. 

Ths Dr1T~ S}:ew Cear is :'."i&de with a. daooun tal.,lo r!m . 
1.e., th.t? r:m or F£a.r itr.elr 1s boltf'd tc. a hub er 

Tha and ot the I..e.7 ;;haf'\ 1a t.aperod. and the hub or tt.e 
DrivPn Gear ls bored to a CO':"Taspc0rH11.ng tapor ii.!:d :,r ... c,n both 
k..ave bren pro r,erlJ maoh1ned the Dr1v-9n Cco.r hub will be 1r. tLe 
corrco t loon t1,)n when i1 ghi on the 'IAJ Shs.!t . 
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':.'he hpb on icu:r Drivf•r:. .:t (I'. c·~,.r is bor-.:d o .... t t::::, l.~nce , 
which P'-'l'::,: ts tho Gear to co on th3 lt:i;{ f,ha.f t t·.:.-:> fa.r . 

On ins_i.d1·y , I v,r..s info:r·r--:,c·d that a t 01:e ti~lo:! th:? hub 
7:-~S c rZ:.c~~ ,:-d E..nd rep a ired by \'ie ld .iLg , e..f tcr r,hl ch it v.· :.=.s 
·trU,od up e..pd evidently bored out t:,o large , the1·efora , 
when ordc-r;i:.g a new ;)riYcn ri.:.[_r , E, nC\7 liub ~hcu.ld c.lso be · 
ordt•rcd f.Jld tl:0 -~car ;'s.nufa.ct·,,:.:.1 r r,:vcn correct d!.r-.,~.ctcrs . 

3=> th C~1lindar Liners -:;:ere :. c:-::c-re d from the Er.f .tr~e e.nd 
bored out c-ver size . Toe Lin-:,rs c::-•1,1r:ally ~ere 21 " dia . 
G..nd I Wt.s 1n:'orr:--c:.•1 thri.t the i r.str:.:c ti :--ns t o "tl:e l:act !.r.e Sr.op 
specified that they be bored out to ~l-1/4" diameter. 

Toa Linors "ere bored cu t, but the surface was left V 8I'J 
rourh e_.nd ·-'2,s not i"1n1ehe d -;>;1th a Gr-fr.d1r..g Tool . and 
a?parently als o wn s r..ot given a finish !.ng cut to pr:-duoa 
a srxinth fa.rd t.:::uc surfG.ce. 

71:a surfaces ar e au i te ro--..gh end tho tool !.::.<=:.r~-:s are 
:iearly 1/af"f wide , fr-~m-v;hlc:h it at;ears tha t quite a hea~y 
cut v.-a s tai-:en , s nd t ha t it was not followed \\"1th a fir:.1sb 1.ng cut . 

The result of this r oueh fir; ifb , i s tha t 1.n the beginning 
th.e :n;:-ir.:o wo';ll d be noisy e.nd tra t tr.e Liners wou:.d show 
exce: ~ i ve \Vear j us "t e. s I .fo u.r..d, s..nd rroba"tl ly by tho time tha t 
the Liners have been "run in" or nc,rn to a smc.oth surface , 
the c.ia..mete ::- v.111 have increased so r:iuch that 1 t will be 
1=.?o ts~b le t'..) ;:roperl1 f'i t .Piston ::.~r-r s . 

Ir.. ::'t:.ct , the head e:::id of tho lir./ 'l"'S undr· r the Ring '.2ravol 
s..re already considerably wo.r-n , so t.hE. t the Piston Rings 
a l ready stand open much more than th.cy should. 

!~o .2 liner shows mo ~··e -wc:-~r thtn !~o .1. and. ttis cylinder 
alr-ea:.iy is r.rn.ch in need of' ne·fl P ls i;on Rings • 

Bel ow on Pe.ge 8 • :Cind tabulation o-t measuremen ts taken 
on both Lin.era E.nd Pistons, :from wtich 1ou will note that 
tt.o 2 dl~tc-rs :::.re r..ot the er, . .:::-,e . ?r.:s -cay b .J partly due to 
wea r that r...c.s 2..lread.y tal:c-n ph .. ce an:3. apparently al.so 1s 
partly duo to the Liners not r...av1cg been bored out to a true 
circle and the same diameter the full length. 

Con tin ued on pa£ e 7 • 
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I w4s informed th:, t ·n .c i~ :·: .. tcrs ".l'Ti in :;La ".)"ig tna 
~.:·o nH"N· and were ,;.;:;.do ~n t'~c r , :·. ·',_'.r::J Stop wl:ere 
the Lin. rs wore 1)orcd out , :11'1:i t: .t t · :.,, ·c· ·;;:--'"'ctic,r:.s 
t o the ie:~chine Shep we1'0 tl:::.i.t th •son,:•"', r:stc,r:s should 
bo of proper diameter to fit the 'bored. cut Cyl ·:r:der Li::( :r·~ . 

St::LD.dn.rd prectire !s t-o EJ.1-:>--;·; c!.c.::.1~;: .. nce between 
Piston and Liner t..mount1~g to 1/1000~ p~r ir:.ch of 
di ame t;;.-r , the:::-efora , the clcr.:.rt..nce in ye-ur er..:~1:r.a 
ba tween Pistons and Liners Sheu.le. bo 21/1000" . 

'f'·.nc ro uas no outside Co.lipera 1-1t the .Plr1.I:t , tt.erefore, 
TIS -;,;e re obliged to rr.a1:e a pair ot Calt_::c-::-a 1[ __ .gc on-. ~h 
to me-as ilre the Piston d1a.mt:tor . Obvi,:-;,..3ly, it h.r_ d 
no screw adjustm.ent, s o that the ?.;::adiL.f S t".::2.t ·,,s t:o~ 
probabl y a.re no't as accurate as theJ wor;. ld "t.e), i f t::..::en 
with a standard. ps.1r of Ca.l ipe:.rs me.de fo r tr.is rurpcs e . 

HcwZ:.Ycr , we t ook e\"cry precaution. and a:..iple time 
t o tako tr:o neasure:nar. ts , and whilo the y -r-!:;..y net ba 
acctu--a te they a.re comparable . 

Also , bocau.sa of the very roagh finish or both 
Pistons and Liners , it would be difficul t t o obtain 
7.hat mif ht be ter:ned. ,,.Tf.:ry acc~ra te 11 RecdirJ.f s even 
wit h 001Tectly ma.de Calipers . 

above remarks also a pply eq~:uly to ~eac1r.c s 
ta.km on Liner Dia.::i:e te:::.·s . 

We did the best -we could w 1th tho avellable t ools , 
and I believe the Readinrs to be n-e'.lr enough to correct 
to be comparable. 

From the measurements v, e t ook, 1 t appears th a t there 
was too ouch clearance bot7:een Pis t::·ns and L1 n ers t o beP- :n 
w1 th. and obviously because of the -very rour.h !in1sh · · 
the clearance already has be~n con~1derablJ 1ncreaeed. 

Below, I give a cor y of the measurements taken o:i 
the Pistons and Liners. 

Contin ued on page Nc.6 . 
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Fo .1 . l:: "':; ,n 
... ..-.--.·•;,~--·-· ,.., ...... ~ .... .._ 

- v _rtical 

. 2000 - l't 

,2015 - ft " Head J01nt . 

~l .2025 - i.ioriz ontal a t outer en d of 21:: 1:rt • 

• Zl.0 5 - " Head Jotnt. 

~ .l Li.ner 

21 , 2390 - Vertical a t ou.tci• end of Slirt . 

, 2-G: 15 - 11 lit b eyond Oj l R~nE: to"l'i~ rds He.ad , 
or 4 2" f rom outer ri r.d of Sk irt •. 

,2675 - 3~ from Head End - - - in Ring T"!·avel. 

,2230 - ft l " b£'y or,d <'i l ?.~.Lf' tcna r d r·E'":d. 

,2350 - " S" f rom Head B::!d --- in Ring Travel. 

21.2190 - Vertical at out er end ot Sl: i rt • 

• U85 -

.1995 -

ft 

" 
21.2140 - Rorizon·tal at outer en d .ot Skirt • 

,2180 -

No ,2 Li.nor 

2l,2Z86 -

• 2~95 -

• 26l.5 -

• t,'rist Pin . 

w Read Joint. 

Vertical at outer end oi S}-:irt. 

l" beyond 011 Ring towards Head • 

" 3" !rom Head End --- in Rin g Travol • 

21.,2685 - Hor1zOLal at outer end of S.t:1rt. 
,2485 - • 1• beyond 011 Ring to¥,ards Head • 

• 2610 • " 3" from Hea.d End --- 1r. P.1ng Travel. 

continued on :,,r_ge No .9 • 
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T11 r-~•.r cr-i'n-ton ti-.--.-·,...,· ·,s· -~oo .,,wh cloe.re.n"o ~o bc-~in .,_ ,._t,J ' J.J . .,\. , · ._...,.). - ,._, "' Ji ,l,. _ V '-.J 

· .. :; i ~ --- r. d becauGe of the rou;5 h :f .·.n ~Eh , e:,:cess 1 Y-3 ·r.oa. r 
r-.J:..s ali..'tia tuk:en place , and tiill cont,:J.nuo fo r so ,t.·J tina 
until ths irh s:iots are worrt donn . 

·:'!:o o .crat1on of tho E•n.rir:e du1•1r.g "the s h ort :~ricd 
ti.:.:.t it\,::. o:;:,c>T:1tcd , I \'iOP ... d sr:., .. y , 'S,J. B no t sa t !sfa. 1~to r y 
:nd : t !s t:Psti-•r:ablc v.-1-:_.,·; · r it -;10u.ld haYa pu~l,:.:·d !'atcd 
T_,....,..-i ... o_ r 'l "0"'"".f ,-1!,..., ,..,r,b ) _., · ··,. -,d 1.r,,.x,v g-.od '-"V'-~C" --~ ~~ 
~ .. .),....'.J. A •. ..._~•-· V .\.:.,._i.J._\.,,\.'.,.·,wt...,•• •. ·· e ,r.. ~ J ... ._. W -- _.,-..,._, -

~-.1"'."' ··s ~'ho' •'"l""'"t>l!'\.-,:-·T,.,.,., ()l ·· ·· .·., "'I.;, rv,L-l"r,,-'!,-.-~ lro 2 ( r.'"'t 0 t'l,-·e· L: .. J.~ .,;;;J ,. V;.1,6, '-·~-\.-,-, .._,..,.~-. .,.._." I., •-J .,,..l., v
11 

._ .i...;,._ - ,a. , • -V V J...& 

c:ir.s 1:: era:.: l c a::,ount of 011 ·.;l~rc·»n 3.:--:~.:.nst the 1:111 ·.::· .. 11 }. 
It is rcy opinion that if ·:he S:-:rnine is pl a c ed l:a ck · in 

.ss-1-1ice v.ith Fi~tons , L1r:ers Rn d Rings , a s they no·,v a.:::e , 
tha t it v;lll be diff1c'...lt, if n0 t L :pos 2ible ; fe r tr.e ?.nr1na 
~J ?U ll ra ti:)d Lo ad for 'd"LY ccr~s idErable tL-:1e . 

:'"n oi""der to pl2.ce ·cha B:r:.2 '.Lo i n what l.!l i f ht ba ualle d 
T~r;":porary Service , i n tho shortest time , and wi th the 
lc~.~ t e::pep.se , bc·th ?istor:.s s!ruld be fittad wi th I~ew R~!.ngs , 
:?..nc c :. :-e ~ercised t hat the ;ci!"1ts i n t he Rines a:·e stacgcred 
<:r.d r:.:•t in. 1:i.ne , or even 1:es.rl9 :n line , e.s wo fcur.d them 
7:}:r·r4 -:~ ,:j rer:O'\"C'd tl1e Pis -~.c,n.s . 

":2y fitting bo th Pictc:r..s \-:1th !;Ew Rings , t he ~:r.e~ne 
»ill ;_ 1·0'bably operate i n a so.tis~nc tory ma.r .. nor £-.... "ld ;:,u.11 
Rated Loa d :'or a p eriod of 3 or 4 mon t hs , possibly longer , 
w!1m the ex ::>ected exces sive v;ee. r wi l l aP.. ain be s o much a s 
to ma.i:e t ~e · Openings a t "tho r:1r.g :-:r,c.s t oo g reat, ani a t tha t 
tice . yo u ;::rob a bly '1 ill find it r.ec:es sary to re- ~r !nd t~e 
L :r.ers t o a. t :::ue &nd s moo th sur.:'ace , and tl:e n f it new ? 1::!tons 
or c orrec t dia::icte r to the t r ~ed up Li ners. 

Ey following the aLo~e proceture, the Eng ine can be 
r ot~rned to service in the shortes ~ time , a.nd prcbabl y w1~ l 
gl'\'e cc.. t ::..sfact:i 17 service C.uriLg a. develop@ent p:rio d, and 
probs.blJ l ong enough to c omple ta t he ins talla t1 on or a 
Second Un it, and wh en th e Second Unit 1s 1r.E ta.ll :d ., then the 
p:-e r ent ~fin e s hould t ;e re - cor:di t ioned, by gr 1r.. d:tr.g out · 
Cyl ~Ld e::r L i ners a nd i r.. s tall i r.g l~c .t large r d! ame t 2r ? 1s t o::i.s, 
and a l s o t aking a dvantage of th o opportunity to a.g a in 
carefully check other Pa rts of the ~ gine. 

~h en t hi s re-oond1t1on 1r-~ work~-- gr1n dinp ou t Lin ers, 
!1 t t ~ g r:cw l < .. rgc r d1ateter F~st::-:-~ s, Checking 3car1n~ s and 
othe r ?~ rts o ~ the Eng ine has b een completed in 3 , 4, er 6 montha 
from n o~, by a compet€nt Uechn.Lio fam111a~ w1th t~i s clas s 
ot work, then you maJ reason ably expect ver1 dep end.able also 
eooncm1cal and practicalli trouble-free operat1cn of the- ~g.ine 
rar 3 to~ years with onl1 reasonable care and attention. 

continued on page No.lo. 
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2efo~ or,::lr': . .':r.r. r . . ; .. ~,-v!.1 . 1.: s , the .-.::ing Grc·oves 
shcu:..d te .r-afully I-.,- f:, urc,l to ·.r.::· ·.:: e t:•2:3 1.c·.1, ~irifS bcdr.g 
of tho cor Jct width . 

'l'h~ c nra.nce 1 n tho Grc•cve lie t,;-,~'2ri -the Ring ·and ?1 t1 ton 
should bo 0_1ly e.bou t 2/1000,. or 3/lCOQtt . 

A com tent L:eclmnlo undc:cs t:;.Lc.s F ing Fitting • and it ! s 
batter to r::ler the Rings a sLa.11 faJi.ount too wide and deponti 
upon ohan:i.c fittin?: teem to tt.c G:ro:,v,:,a , beC!\U$8 if the 
Ring is t oot :uarrcw, thu ,3 is ny;::1.:.1.i:i.:: ttc1t C['.n b9 dona about it. 

Sil?!il~rly , cri.J,:e Ehou.ld be cxe:rc·i£-:ed t::a t the tings have 
the pr:.;;: 8r Cla arEi.nca a t their er.ds --- I ;:,ay acd that becans e 
of the excessive cylinder wear v,hich has already taken pla.ce , 
you may find it difficult, if' net irr.possib la , to ha·;e the 
correct Clea:rar.ce at tho H ~n ~ :Ends . 

It nw.:i be c.d.visable t o · Install a Special or pa tented 
Ring with a. r:reater O\·erlap . 

Mo . 9 - PIS ION t''ll .. NTL : 

Tnere i a no Piston l<"urmol in ycur ?lant , and yc ur me c~ax.i o 
ms.de a n i:Y,proviso band to cl o::-e the ?:fr.gs suf':fi c1 cnt t~ ge t 
them i.n th e Cylinder liners , but the Cyl i nder Liners have a v ery 
steep cha..mf'o r a t the end , mich mej:€13 it difficult to f et the 
Rin es to e:-~tcr wi thcut a pro;:•erly r.sd.e ?: .::: ton ~~u:.nel . 

lluch ccre t ime i s consu.med enterir.g a :r:·1s t :: n without 
a .F'ur.nel • al s o ~r.e1-ie i s dar,ger ot br-eazing t h e f. i r: gs Vihen 
f orc ing t..tem i n , a.."ld 1:' b rol:en , there is n o visible eviden ce 
until the noxt timo t h e ? is ton is pulled , Rnd 1n the oeant i.r:.e 
the broken Ring may do consider able damage to the Liners . 

When \18 removed the Piston :fr-om F'o . 2 Cylinder, too end 
ot one o ! the Rings was brol:en or'! and ha.d already started 
to score the Lir:e r , but f'o!'t~ately , ·yc, u Ji d no t opera.ta 
l ong enough to do any s e rio us damage • 

The Funnel is inexpensive and the t1.:ae saved when using 
1 t only once, wi ll probably nearl,1 save its cos t. 

oont1llued on page No .u. 
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I'.bn·(~ P.re no 'fools :tn your i-'lun t to eheck the foh~ tlng 
of the Cor... !Cloting nod~ , therefore , we ma.do no effort to 
check the• 

• 

They :µpear to be corroct, or naarly ro rrectly po :nted • 
Ho-r;ever, it is "better p!'8.ctise to pro:;,:ierly clrnck the --:->i:-,t:r.l? 
and 1::now t 1·1 t it is c orroct . For th 1s purpoce , it 1 a 
s Uf £ csted 1,,,}:.E::. t you purcru:.re 2...nd hc,ve a,·r.:. ila ble a i'ra.m :-10.c. e 
for this p:..l'ticular i:-:r,r,!3.na . This niLl £'.fa.in to listed 
belo., in S ,1cifd '.Pcols that I r2co::,·,1c,:.1d y:::u p~rcL:.:e . 

As nearly as I ws.s able t o le9.r~ , the Glear2.,,"l.ce bet·-'den 
the Fnd of

1 
the ?is ton t>..nd 0ylinder Ee:1d ws s not d :& term~nc-d.. 

It eh c- uld 1:>e obec::ed and the .t'acto:--y ' s J::nstruct ions for this 
pa:rticclarj Ziline is that the Cle-a.ranee r;houl d. be :z;c-.ac::i;.re,d · 
by insertibg a lee.d wire thr::rn.ch a Valve e ... nd allo~ tr,-:l Fis ton 
to m~ .. ~h it: flat 1nd tt.en cal1 r·cr sa::ie . 7ne Fact~ri•s 
ir:struotior.s fer th1 s ra.rt.i~uJ..ar type a.nd si ::a of e:1gir~e 
ia that ·th~a Clea.ranee .shou1.d b e not lee-s th:tn 5/3'4", cEd. 
not mere t~a.n 3/16" . 

tiefto"'e o""'c.r" t•""g ... he ,,,.-~1ne t'lo...,, Co-,.. .... r.i,,. s1 "' ... ···-.~-"·'" s.,..,re - -.J.. J.. ~'-· ~ U.w " _..,_.t:: .. t .U.g ·w,._.l"_..c.w -·A.Jo J.. •~-""' 
should be ~G!;er~ited, and for this pa:-- t-1c~lc.r size s.n:i ts;: e 
or Enfi::e , the mil:1:ml!l Compression ?:ree::::1;.re should. be 
340 lbs• ar Sea. :...evel, or 270 lbs . a.t yr:1ur Y:r.e , el'=zatiox: 
5900 ft. 

ijhen de-rel.oping or p'0.ll1ng R&t<1'd I.oad , the Fi r1r1g Presfluro 
ahouL1 r..o t ezoead 650 l ba • 

Iha 'i.ater Pipes brir.glr:g the Cool1r.g l•ater to iou:r 
EnF,ine Cyl1nder Jackets are installed i.n a. manner, ~h!ch 
makes 1t impossible to connect an I ndicator on Cylinder I~o .~. 

These pipes sh,,uld be· chanped to prov1de a.r::::rle room 
for Ind.lea tor installation. 
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.. T-.l.. •·-- _, ~,.;; ,l., ,. ·.__ ,_,_,,____ __ ~-~ .. -.. - .... ~- ~ .. ~ 

dt:.~ty ::;..J~1 
J>ictor .. ~-::.i-.; 
th t,. t tr. <J .; u 
may i: :ffe b t' 
!JC T'9 ;· 1• '.:I 1J EL 1.1 
or be 12! . 

run . 

E? .. is to:..s ,";OH'l :re::10"'\ecl I e fot.nd both of them vcr7 
:·re q_ua..."1.ti ties at c ,,:rbon dopoai ts r.nd so~e ot the 

s ~clc.1: 1 othe.r-s not frt:e ~o move, h1di ~a \..ing clez,rl7 
Ci l t1~ a net be:ng oompl0tel1 ·oL.rr:e-il. T.r..e trc-i.c le 
aau~ed b3 i nsU::ticioLt ~ompr~ssion ::---ressure or 
by usi~g E. Spr~;; rc::zlrt with too l arge a.r.;, o~~:"!ce 

Tho F.a ~!n g v.hlch.~ ihe .Facto:ry 0 1•:-e inall7 placed on thi s 
En gine w,. s 3'0 HP at ;..ea. Level, a. ei r.~ Air InJect1on :SOg! n e . 

T~i s or-.pacitJ was somewhat ine rnar-od when the ~ r ine wcs 
converte-1 to a Gol!d ln~ e ctlon .Enf1Le, and now ma1 be ea.fely 
g1 von a :- ca I..av-cl r.n. t!.ng ot 350 HP - 360 HP continuous load, 
and !=ir 111 ~r::11 t t1.~n t and short re riocl.s 1 1 t ·"111 probablJ 
econ om1cal1y pul l Loads up to 365 - 5 70 HP. 

It '!. s be tter to e.sou.~e F.ated CE..peoity at S?.J 350 HP, 
and th i s whan <!eprecia ted to:- el t1 tu<!e lo.ss ( 21% ~or 6000 f't.) · 
smwa a ott.paoity ot £76½ H? at your ~1.ne . Th.is 1s I:"ne1ne Output . 

From tt.is ~cu should deduct Cm:era tor Loss wh1 ch prob!Lbl7 
will a.verare 12'}.1. Th.is would g1 ve 243.3 HP Generator Oil ~ui, 
or 182.5 ~ Cenerator Output. 

continued en page l.3. 
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- . • ..._,,.:.... ,, ..... ~ . 
. 

. l •"· ~- • --~· -· .. --.·~<-
l'oll:::,~ 

al'O U9.dO ~O 
sa t1.afa.ctory 
<! a:-ua.f: e -to t,; 

: t.[" r ( (; :) -. ~ l • .4-

n Eu, e [reat~st tl ·, 
oon t:!.nu ua ru..-ris <,:;-_d 

enr•Jne . 

,>) r :::. ,ii\;! :·no a.nd chA-t:..':"t"S 
:¼b1ltty ~nd lo~rest 

tE.rd a.c.:.lns t posrcible 

( a ) - c:i.:,1~.r- .J.tcr C-.1tlet u:be c:!lds sh:,,.:.1.d ba raised a.t 
lo.:i,Gt ·1 ft. or 4 ft. ~t- tho Ouilet ... ·u.rnols to place 
•. ,..,.i.u l-.:.·;,.,~>:··,,1--tJ on UE~ c-::i:.11.:r.::-- .,: .. ::::· Jn the 0nelr.e , 
th;,,.s t .~r·.-.:vGnt fc:rn:L;;t:n c).:.' ;-:tD','il :~·.;.;cLets . 

7:rn ,J:;:!!S o..: the C:-ol ~.r.r: \ c:t-'.:" :c ;utl0t rt~ ea shcuJ.d 
&..11 t - so i:r"~·..::-:-~l.l.ed th·:t tt~y '-' tll b~ plainly "t'"ie:iblo 
I" :-.,_~.- ·_,r, '··' 1~ .. ~ !"i _,,; - •. " •• <'? 1 n rJ, "" ._';-, -~ .- ,. :, ·_- -· ~·- ::: ,;; it i-.,.... u t a.n ~ 1..~ D 2t c ' t, J. 

- -· :.,_ - - .. ,;_-•· ,_ .~ .!., (.,.,_ .... V ~ ... - .,_" ·•· • ~., - .!........ # A 

affor . by the 0/::Ta t0r. 
' 
f.· '•en T in i_.i...: 1- • 

wi.th 6u FJ1cl 
w::.s a.t the ,.ine. l" c.tscur0 sed thta 1,-:-<:rt 
I ctm StA~e t1-'"J :it -;i•':r. L,r~·~ .. ···rB~::..11d ~:t:-t '~s 

1-1 t ';:,>,.C' hod 11::•rew i t.11 . f irl d L ,-.,.() :·-; of tt a J n t,::.r· ~1-;. t I~: na.l 
I"'iltl.:· o, .' s .. .r:.E.lys:s xo.26360 , ::--r-p,:>rte-d 5/9/35 _..,n ~ho 
s~..o_pl· ot ·,\a,t;er I obtalned on rt; first v-is!t to y·:-u.r 
Ploot 1 

?:ro::i thi a analysis , :.,c,n ,:1 ' .. l nnte tr.at tho -wr ... ter 
con t:1. ns or:.1y a r::-..311 P.m:,ur.t :.:>f' I.1 -=·so lyod :H.r.ertl :~ttcr 
and 1 qui t.e eof' t -- tbe E::u:-d:rcrss tetr..g onl7 2 . 3 fraSna 
per pal.lon . 

__ :.s is f;U ··-r:c!ent , r...:;',1,-r·~:- . -i;o oa.l!:e set1l9 
difficu.l ty from s cr:le fo-.,·rr.·itL n ln cy l1nd.ar ;ac~..:ets 
~~ urr~~i!~~~e~!tnde:- ''.~n~ , ;nd ;:, bo so.!~ tM cater 

./. :coli te softur.cr is ~--~c.;;o~ . .-:-~er~ded ~G. the z _l t 
r e(!t..ired 11 tll be about l.l lb:: . ;)~1· 1000 gals. ot wa tar 
eottened. 

Ycu »ill no :a tt'.l. t tho OOE t o f' soften inf ! a nc::r.i.r:.al • 

S!.noo y~u e.,ra" rc-ci:-culnt1r-g yc:ur Eneir.e c~ollng 
rate r, the ru::10un t of soft water r;:a.1.:e -up will be Vr>rJ 
small , so t hat the cost of sof--caniLg 1our requirements 
1a going to bo no~1r~al, f.Ld I may add that the cost or & 
Sottt'lr~cr o! su.f~!c1ent ccpao1~ for yc,ur Plant 1a not 
a 1 a.rge 1 tom. 

Ycu, at praser.t , have installed 2 ·;.ater S torare :'aLka 
above the t-:111 , and the y a r e oonnectod up to 1nsut-e an 
a.mpla suppl7 ot water for the en~:1.ne at all tini, a; and 
this arrangement without a. Water Softener is i;ood. rrowever, 

1:f' 3ou 1n PtaJ.l the Wa. t('r Softener , t~en thaf'e ! Tanks 
shc:,uld ba soparated, eo that yo u "Ji ill n!lt use softened 
water for your mill operations. 
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( b ) • 
!r.::,tnl a. Dial '.:h:::,r-r;i:;::- '<r 1: .. t l(r~st fi" 01· 6'' in dh::·:,::it r 
on tho Cooling hutc,r '\.;tlet en each Gyllnd.cr f:("ad . 
'l'hts m be·a Rou.nd I::!al 'i'hon.nor-.ote-r or n Sectional D1al 
'i'ho.1•.:10. eter; trr:.do : 'LO r..f -;.;hich. ls r,;:otome t c-i," Dial 
:;:"1:\1:.:,mc:- e·ter, as in?~alle:d. on the la:·rJG er: I'." 1n os !.n t°rLe 
S11Ycl• Cit7 ''t;\'1(•:t· T'lcnt . 

( e) -

( d) -
Ir::_2 t d.1 1:l D!a.Jlhragm ()pcm ted Valve in ~to 1- :pa Lina 
uup::J.y:ng 'i:?uol Oil to tho ~g1r.o . i1d s ·:alve to bo 
opera t:Jd b.V the Lo.brier. t- ir .. g 011 :res s :.:.:..::•, E:.nd is oocraonly 
called a. "Lubrior .. ting Oil .?allure Sto_t~ . 

-·~-- .. a is an inez;:,e:::-.~ ~ va d8'V1 ca and· i=lsures afa tns t 
a hot ~.ri.d po~.s1bla blu'z:.ej :mt Be:i:-inr,e . 

( e} - !n ad.di t1on to t:!:te tr~.s t··--l!'i tlon ot a ';)!.aphrf:..;:.-m O;,erE1,tod 
Valve tn tha A7'uel Oil ;,:;ur. ::l.y Line, it is rE-co.'mttnded 
that a. / loa. t Operated .Sui t ch be 1ris tailed in the 
I.u.br! en. t1ng 011 Overhead ~u;,pl7 ·r!:.nk to clo ~e an 
Rleotr1c Circuit to rin5! n.n Alarm Bell W1.en the O!l L::-vel 
1n the .... a:-•Pl1 :'ank !.a dU1ger~us lp lcw. Tti s -::- 111 a-:i"o:·d 
the c~~"::3.t.or t:we to replenish the sur,•pl7 be!"cro th.a · 
eneino 1s ~tOfped by the :ubric~t!ng 011 Fail ure stop . 

oont1nu.od on page 15. 
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Yc ur 0 0 La. Verene Dto~~l I:nctno ! a quit.a .:.n old Hodol. 
b ut is on e rm.·t tz~e bean :f"oun.! vrn. 1 dependable a.Dd ver, 
ecor .. :::::J.cal when p1,operl7 1:tHot rillad and g 1va.n roa.sonB.blo care 
and b t tent 1 on• and 1 n tr(I op ir.1 vn • wb.~ th s z.a:n1 ?:re e t1 on c.nd 
Inst.!l.ilat1on errors ,.u:d poe:-r 1;,:.:r-1c.,ar-..sh1p h:l,ve b ..: .n: co·.ra~w . 
ns above :r-eco: :r: t.md.ea. 10r. -;-.1.ll. obtatn the ~a..'tv de?er~d.ab!.e 
eoc..,r.~m!o'?'.l E .. nd JJraot1 e ally tr,-, ::.ble-~rc•o oporat1on rrcm th1a 
old Da La. Vor·g.ne r:ngine tb.n. t 3ou should and as is being 
obta1r.~ 1n o th.er a1m.1lar p.ls:::-~t.e . 
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r:-... ·, r·t 
-·••"' ...... ,,._.,_ ... ..; ... ."i ,~ -...) ..... _________ ~_,._ ----- .... ,__,,.. .. ,._. 

( [\) ... \'\ "~~t, r' :::·7J" -~-~--... l~.i.- st0~" r.:.:c U'"'i 1, ~\-j th.: j l;:.,Y'fO (}!.L~.~-- .. ,ft S 
).f ;:i,:l . .r.d ~-;~::1~ r~n:~le Z1~ .. s rlr~pc)s._-~:c,d. ::: t:: ... ~ :,y1-~r.~c~11 

( b} -

( a) -

( d) -

.. . :3, t\~11 ~~ ~- ' - -~(t t 2 , 
~ ... , .. ,v 

..,/•,. .. ! ' :· ':" .1 ( Iica!'(.'[ t 
~n.le . •r;,o 
.-:-half full • 

ILl.1 t. c.· . J i 1 ;~"';~cl:ets shc-u.:.~c1 be ·;1:i 1-r~ue-11ly ~~~-· 
,::1.4 t to :.r,.:.:Kve tl1..e mud ~:..'1.d th.en r,.:vcn a.n ~ .. cid i'rc,a -i;, 
to ro?:n0\'"8 the r· c.s.l e already f on:.~d . 

-'he C$ ::: 
CO l~"'eC ";,21 

... _ e ::-- )~_ -:; s .J:..J.e ..-ier .. r , r~ c ·t .:·:, ..... t , 
0

Lri ina·::.;~lla.tion or: .. ~-·~· :·-:::·-'-'·~~· -l 

- ) 

It is s~;::;,G:tcd. t:aa t all .boa..r1n r.r1 bo ;:;~1r. o ov,Jr and c .,.~:}~:-;,cl 
.:, "a;' i ,; ,, a t,:r. 1a 1.iley are ;,,.., .. ;,,. :..Y , ;;,, ·,;, , 

Coolin~ . :tt•:-,r :for the J..1r Conmrer-f!C ra r,:,h-:-,uld be tak('ln f"r ,,!ll 
tt.~ Erue •G.:::.~ ti:a. t is used for f1 up;-,lyi:-~p. Coolin~ ,;e. t"'!r 
to the .Ji~:,cl _ _nr:'..ne , so that they ~'..lso i.!i!.ll be cool •':-1 

:;.l..h soti o:c c:-n-scc.l.0- rorm.1.ng wr.ter . 
'.:!:i.ls is no i so import~i c,n e.n __ ir Go1:3pressor a.a 1 t 

1a on a J1er el E.n~ a .. e , bu.t 1 t 1n jesirabl e , sspeo1 e.~ly 1! 
n.cn-sc:u. $- fc!"r!lir..f ~~ :er 1s E.va.11£..1:le. 

Respectfully Suh~1tted~ 

tf.J..A'~ 



1.:.r. John a. :_. &. -:.."r-y , 
Cooney kining Co ., 
Glenwo:::>d, 1; . M. 

i,_ill Solution 
6 X 2 0 
#1 'Ihick~ner 
r-2 r.I'hicke~~.er 
S:cuall 'rank r.e& r 

Filter 
.t.gitator r l 

u /:2 
n 

. 00 2 

. 125 

. 03 

. 036 

. 07 

. 10 

. 105 

Eo lbs . 

. 0 5 

.04 
• .;.4 

2.50 

. 60 

. 7 2 
1. 40 
2 . 0J 
2 .10 

to ten 

---------------------------- ------------------------------

Tar..k n A 11 

• tt3tt 
n 

.038 oz. . per ton 

.013 

. 021 

Note3 on ) l iver ?ilter 

. 9Z.2 o z. per ton 

. 327 
~~22 

An Jliver s aleece.n pas3ed t r . .ru. Ss.turday e.nd I had e. 
good talk a~th him. 

Tb e7 h s.v e rubber scrapers tut L.e d ::e s not favor t hem 
s.t all. lie says to t e~ e off t t e pres ent wi r e and r~~:nd 
w1th 10 gs.uge (B E-nd S) b rif;ht steel wire spacing lt" t o 
2". lie S E-JS t hat all n e .v t'ilt ers a.r e be i ng so e~uipped. 
Tha lar&sr- gsu.g a ~i ~e ~il l protec t ~he c loth . 

He agrees he r:-rtily with the a i r ag itation. since the 
mechanical stirrer a~d the V-bott~m are old type, and 
we can't put in cradle agitation. 

If the filter is not fitted with a reducing val•e 
on tr:e blow line reducing to 2 # , 1 t rr.ust be obtained. 
rather tbink that you h&ve it installed.. 



r 

·fl l tr=:.'·e .(:4 ;~t • . )~~ .\· 1 
:--~ t·J ~~ :.\1~~r: e r;-1 J.13 tu.r·ns 

if_.:;,.•:.: 1 /' "<"'-- t , , 1 ·::c,:.l ::it· ,;s?.c. ft . It .H)ul,j ·:)e ;ell 
t·o ::;, .... - C-~ J.~ f !: • of Hi.:.·ce t·- C!&Use t.:.t3 sns..cirig '{rJ&\i· not be 
s..l·,;ays l:J 11 

• 5500 ft . bright steel v.-lr e , 10 _gauge ., will 
wii£h approxtwately 250# . 

,• . 

. ~e al.:io says t.:-~2. t the spray ) i pes r,i.11 hav,3 to be 
located zatnly by experi ~ect . 

'.::t.e fil.··$t spr-ay sho,1.ld hit the ca.':{e just e.s si:Dn 

as the cake sho,.s signs of drynes s. · 'I!:le others 1.:ust be 
space j ·.;i th one r>3q_ui:::-e:-::en t . If tt.e spray pipes a re 
too close the watE:r will run d.o,·,n U,e outside instead of 
penetrating the ca:re . 

'I"r:.ree spray pipes should 
and carry 48 nozzles . 

' oe use d for barren solution 

Two spray pipes should be used for water, orr having 
a full 16 nozzles , the other drillea. for 16 noz ~: les but 
only Cfi.r rying 8 . ?his will use the 72 n-.)zzles th6. t Mr . 
Hale said ncr e on hand . If' necesssr·v a dozen r:or6 can 
be ordered or- ~bort ~ctice and tr- e pipe filled out . 

If you have a stapling rr:s.chine , staple this in with 
the l as t report . 

JFG:d 



... ,:r•. Jot~.n G. i)q,r1,..y , 
308 i .. ills blC:g ., 
l::l Pe.so, Texn.s . 

. ' . . 
.;. -· : : 0 

I r-.r:, enclostng a bh~c-prir:.t of r:1y ) J. f.n for the oper­
ation -of Co:;r:ey r.-.ill . F.)llo .. ing Er e a fe'-A' com..::.ents on 
tre sit11s.tio::: . 

':he ::err-ill C-Jr.;pq·.y ste. te tLa t 30 br-.ss e: ch 10" x 4 1 

probably c~n hsndle 200 to~s of li~uid per dey . 

~he presen t l&y-out of the cill conte~pl ete e crushing 
10) t'.)ns of or·e in 500 tons of solution , t E.king off 400 
tons scluti:i:·1 from t'bicker.e r #1, ar.d s end~.nf, it , tog '=-• tt-er 
w: th 100 tor.s from thic~:ener 1,-12 , end not less than 100 
tons fr~n t~e Oliver filt er , a total qf 600 tons , to 
precipit s tioD . This , of cm,_.rse , is i:n;Jossible , lo:,: :ing 
et tte ?rccedi~g ?arsgr£~~ . 

If JLly treating 75 tons a day , using the above 
plan >',c>uld give 450 tor.s solution , still an impossible 
t ask . 

T:"lird : Tbe -oroposed 2lan . 

There are t~o pl&ces ~~ere soluti~n c ~n be SEVed 
fro~ going to the precipitation plant. 

Jne, by circulating t Le ov£:rflow fro::n thicke::.er #1 
in tt:e e;rinding circuit, releas:'..ng 400 tons of solution . 

Th e oth er, by not using thickener #2 1 releasing 
e.nother 100 tots. 

By tr:1 s acterr: e, shown in the bh::e-prin t, the preci­
pitaticn pl~nt wil l handle 100 tons of original solution 
from the Ol iver filter, plus 30 t on s of wr sh solution also 
from the Oliver rilter. 

H~ndling 75 tons or ere this e.r:1ount oo be precipitated 
will be reduced from 100 tons to 100 ton~. 

This plan does not require a. ne -a value for the 011 ver, 
but does call for $68.00 worth of noir les tor eff1c1ent 
W5Sh1ng. 



j 

. ..3-~d t :~ <;ri.s :JI-. ~,!' e & [. ~.; v· e c 1_ ;: .. !1 • ---·-- ... ~~-- ---~•·--·--~-·-·•·--·~ .. - -~ -· -

I would propose to bleed from the 1.1111 solution surge 
tank as much soluti on as needed to build the pre~ipit'.3.tion 
plant to c apacity. Asslli ,i ng , in the cEse of 75 tons of 
ore c a.pRcity , that this can be 100 tons, then this .... 111 
ha.v0 to be r·un into a second sand clarifier and al l p:ll:!lps , 
tr ... nb:s, &.nd p i? ~: s cetwee:-i ti•,e Sfnd clarifi e r and the ::1111 
soluti:)n tank r.E..de _corr~s,:>ndir..gly l ar•f;er . 

Or : 

Thickener fJ2 ce.n be cut into the circuit and 100 t.::ms 
of barren solution added to it. This wi ll give 100 tons of 
solution to a second cl arifier and relieve the w~shing 
load on t~~ )liver . I do not believe it needs that t elp 
but if cir·cu.>-.stae ces seem to warrant it the change c&n be 
:~'...:.ic'·ly :::see . This reans 200 tons to precipitation . 

Or : 

Tr.e f4 ,::-:,u.:-· Cf":)s c11:, ·,• of t :-.E rl'l&nt c &n te r,u t over the 
filter in .LG ;:_~mr-s ." ·~-h e· c ak e fr.om th is 12 hour ;,eriod 
Ccn be re pulped. ·>\i th b s..rren solution and re - run over tr,.e 
Ol iver during ~be re~~i~ ing 12 hour period . This would 
send 200 tons to precipitation . 

I do not .favor it because of the rehandlin5 b.nd agits. ­
tion necess!'i.ry. 12 hours of plant capacity would have to 
be stored and agitated, while runn~ on repulpcd f'e&d , 
and 12 hc1rs of' repulped f'eed -.'i'oulci have to be stored and 
agitated ,,hile running on plant f'eed. 

All of t his material , 1 to l in texture , would Lav e to 
be put:.ped 10' to 12' and a diaphragm -.,, ouldn't do it , &..nd 
it would have to be agitated, and a thic£ ener wouldn 't do 
it . 

The id~a is sou...~d , fro~ a washing point of view, but 
I think there &re easier ways of accomplishing the s2.rr.e 
result. 

I would sugges t tt.at e-11 pipes delivering solution 
into tanks, with t h e exception of the Pregnant Solution 
tank, go over the top of the sides, thus avoiding the use 
or valves in the discharge lines, and also securing 
aers.t1on. Tr. e Pr -gaari t Solut iDn does not want aeration 
s .. r:d fil'.:ything leading to t h s.t sbould be avo i d?.d. 

I also suggest that the tanks for tbe bags be ~ade . 
in four separate compartments, for the sake of flexibility. 



1l112se ts:,1~s sr~ould 1:,e ,·.,f , ,~l:l.c.·d. ,.t:::.el, l .. :::.v :; 
inches 0r rno::.:-a clc,u·s.rce u sic0s 2r-d lotto~~-, hL:·i. "- ._ 1 
to con:nletely ·cover the be"' s, r:i th a drain cutlet at ~- ~ • I ...., 
bottom and an .overflow ~ier 0r pipe at the top . 

The preQient solution :;an\~ must be Se!t so th£.t tl-.ere 
never will be ,rore than 11 ft. hes.d on J.:;Le t )p of tr:.ef.l 
bP .. b S p~-1d not r.lu.cl1 less tt_a-21 8 ft. rrr.:.:ts r;i.F.y ~fll for 8. 

s:::::.11 auxiliary tar::.k a.lo.ngside t:· .. 3 1-s.in t, <--:. 

I am essurting tr:a.t, since t1::e Oli-ver Las been oper ­
ating, all equipment, exce;t spr.s.ys , nrcessary for its 
proper operation is installed. 

It is well to re::-err:ber ttat t'be star,ps , classifier , 
rod r.111, thickener #1 , agitators , e.nd t•ilter a.11 work 
as a unit a~d ttat a~y disruption of tl e work of acy one 
of t he:::i rr:eans the stoppsge of tr.e .-.hole plsnt . Therefor 
a rr.os t careful inspection , n,ech&nics.lly , i:::btmld be n:a.de 
of all pipes, bearings, gears , valves , drives , etc ., be ­
fore the plant is turned over to opera~ion . 

A semi- corroded pipe C tn give ·say ar.ci C&'ll.S8 t::.-:.e loss 
of a considerable sum of 5old, besides stopping trae .,l,ole 
plant. 

I shall send ::,,c,u in a day or so a. sketch sho-.-,ing the 
co!.1struction of the ssnd clarifier and the installation 
of the zinc feeder. 

Sinc erely yours, 

Jol1.n F. Grar.6.JT. 



Note : Ref er to blue print; "Hourly Solut ion Flow" 

A _";,erf:·--1 s~r.c .. ~ of s":.;.:c·;e c2;-?city is plr.nned sJ tr..s.t a 
delay o~ one hour in &~y place in cbe rill will not c~us e 
an interruptL>n in 1.Le gen~r·al i·,or·dng of the plant . 

':~he st8::ps , classifier , and :r·)d Lill wo:!'k together a s 
a sin;le unit . ;hatever s~.uts do ,,, r.. one of them will sl-.:ut 
dovm all tr:.ree . 

Ril l Solutior. Tank 

'Yr:.is te.nk , ·r-li ich is 16' x 10' , is .-.uch 1£..rg~r t~1a.n 
needed and could E.dvantageously be replEced by a 10 ' x 9 1 

t E:.nk , leaving tr.e old te.n.1,:- 2s stor2.•;" for f :-·esr. ·:-;&t.e r . Eow­
ever , tr:e presert instellation i s sstisfs ctory . 

E~rren Solution ?iltsr Spray StorEg e 

•.:.r, tLe t:>p of' tne !: ill solu~ion ta..L",,: v-.- 112.. be bull t a 
box 01~ 40 cu. :ft . cs.pa city, say 4' x ~• x 3 '. '.£:ie bs.r-ren 
soluti.or .. f'ro:.r. t :: e b 2gs wi ll be pur.::ped in to t .::-_i s box at the 
bottor;. and will overf'lo1i· into .r::.ill so lut ion s t:- r s.ge . 

The pun:p line t'ror:. the pump to t:-:1s box will be tE.p ­
ped ;'.)n the di sc~-:cs. r_;e side ot' t:Ce pu.rr:p snd condu.c ted t .:> :.:.ce 
filter. 

The S-.::a::,ps 

K:is~ellar.eous i te::-. s 

The piping fro r:-~ the l!!.111 solu tion tank to the stamps 
is satisfactory and needs no c h&nges . 

The collecting launder fr jm the st&.mps hs.s nr ied out and 
needs tighteni~g. 

The bee.rings of' the stamp j sck she.f"t should be pro­
tected from floods and dirt. 

The st ar:p rrill notor should be protected from dirt 
and splash, and not c~eck ventilation. 

The Batteries 

'l'he c e:::;. ter and east batteries are in good shape ex-



C ·;Jt f···r C. ,:, •• , .. , , '} · - ' :. - +- . :·e : ·,r t: .. .,..t.e t.) ::.~~.:'.~c c-
~.... .._, ~ 1-J {.1..,; ft -..~;~:--- ~j~ ·~'- V _. '~ ,_..,_., - .. ,_. .• - ! .·.. - ~ 2 ,_ 1 ::.- s ar· e v -/ . .,.._ 1..i.. .... -' •• .: _:: r , .:. l ~ r; .• __ ,. c ~ J ... "'., • J r s s _. _ s 

3 l/8 11 dia.:.,2t::.r. {It ·,;) 1.J.ld be ,,el l if :::. 1.·_ ':l':.e ":'::-... ttcr:.es 
were alike but 1..mder prese:,t circu,:'s t .s.11<.".: S sue;: a c 1·ang e is 
not l'eCo!l'ilTlendEd . ) These Lio batteries a:eo 3oing to r:eed 
s~.oe s and dies . I b~ve sen t to f, 1 1.t s-- ''·,:::.~.:rs to see if 
tt.es still stoc~k ;ia::-t s of t; is str .J .1. 7. :,i-• a t leE..st :.£.ve 
specifications . U:nn r>:.eipt of '". _ ;_,, ' -~t er I wi ll advis e 
regarding pro~er sh~~ s &~d die3 . 

New dies I Chl be ; •'.lt in as desired p1•0v :t c.ed tr.e rtnvi l 
level is kept 1 ab"J'..lt t h e se.:.:-. e on r-11 of t.c:),~: . 

I 

I would sugges t tr.at shoes ·c·e a dd~d on ly one £.t a tirr.e 
so s..s to keep tr.e load -::m t:-: e sta ::- ? r-:'J: J r -:. ore u....-1i for::! . If 
th e stamp r:--111 is not being crowded t[!:ts suggest i on wi ll not 
apply . 

'7.r:e west battery is not in such gc>od shape . Tl: e s t en:.s 
a~d tte ooss e s bot~ are b adly worn and tre chief oper~ting 
trouble is to ~:-.e..'k e t1· e boss sts.y :m tt, e ste~ . This c ::,n be 
corrected by t n~ i ng out the ste~ s fr d ~et~pering t~a· . :hi s 
i s a ~achine E~ op job, probably at ~l ?aso . 

A b2tt~r alternative , under tbe circur::stanc es , is t o 
go do~n t~ the stamp mill junk_nile and by c&reful se l ec t i on 
r i g u p a c o1T.pl3te battery of' 3½t, s te!r. , . 'This n akes the s t e-~·:s 
a li ttla hes.vier but the tappe t s and bosses a.re t!"'.e sEG.:. e 
exc ept f o 1· bola di:r.ensions . ?his excess v;e isht c&n b e ov er­
come oy u s ing partly worn s h oes and so the rr:o tor will not b e 
overloaded. There a r e enough pRrts in the pi le s o t e at an 
alr ost perfect batter y can b e s.sse::;:bled at bu t l i t tle c::>st. 

'Tn.e di e s a.re not st.a.I1d.ard for tbis battery b~t caL b e 
trin::m.ed witb the torch a..~d rr.ade to fit the mortar. 

Th e Cl&.ssifier 

Rakes 

'The rakes on tr.e classif'ier leave no escs.pe on :.he up­
ward stroke f'or the fines. All the blades should be burned 
off siillil a r to t h e two already burned. 

The Rod 1-':111 

The rod ~111 is being wor~ed over mecha.nice.lly and 
should be in good s't s. pe. 'There is ~n a.rr:ple supply of rods. 

Tbe feed : ox bs.s at least one r~tten board ~nd tte box 
should be pulled ~ut a~d worked over. 



Since t:· ~ s dLs ct0r,se do es not flo.v CJ ~::av:.. ty ::1 iiil­
fley sand p1L.p is used to lift the pulp L'lto tr.e t hic"%er,er . 
To maintai.n operation one h:nu; should the i'.ilfley stop r un ­
ning , a su:;:- ;:-3 :, ::::k or surr."!'.> with a. cape.city of t •. e:r_ty tons 
of solution r~st ba provided . T~snty tons of solution is 
approxi~ately 640 cu . ft . 

'Ihe pr·e,:,snt pregna::-: t soluti::>r: tt~n:.:: is 20 ' x 6 1 , having 
a capacity of 1300 cu . ft . Pai--~i tion this tro.:-:-;: ir .. to tl:re e 
equal parts , u sing on e part as tha sv..m;i tank for the ':dlfley 
pump . 

T;· e Thicken er /: l 

The overflo·.v of this t:-·i c 'kener wi 11 flow into one of 
t:1e con:part,':''::r:t s of t'te ~::.)ve tB.r:.'.·· srd. s.ct as~ surge ta.r .... k 
for tbe _;:n~r: o se-.dir.. g tLe s :, l ut io::-. t :> t:-:e :r.111 s'.>lution te::_:2k . 
This pi~e liLe a~d ;u.~p is already in . 

'Ihe .;gi ta tors 

~he e.gitat~rs are in good sh ~pe except t~a t tte alr 
.for agitation is not co~nected . This is a g~od place to 
e::.phssiz.e the fact that neither the agitator power nor air 
shoul d ever stop for as ~uch as ten minute s . This I ~eli e ve 
is :::eing ta1:en ce.re of in the power house by tee use of the 
Fair-bs.n.~:s :i,,..orse engine a s an auxil iary. 

Tne discharge fr om t h e agitators now goes direct to the 
filter instead of to thickeuer ¾2 and is ~ot diluted ~s 
for:,:erly. J.. gr-2.vity flow .for a 1 to 1 pulp t o the filter 
is not possible. 

Run the discharge fro:n tt.e agitator dir~ct to t:::-_e road 
level, then &cross the r·oE,d and under thickene!' #2 ~ z::al,:in.g 
tigbt connection with t::1e d.iaphragrr: pump. This pipe should 
not slope less thfin l" to the foot and should be the sA.r::.e 
size as the pu=p suction so as to produce enou6h velocity 
to prevent packing. Tees shouid be used instead of elbows 
in all pipe lines to facilit ste drainage. 

Cliver Yilter 

Rig up four lir.es of spr ays us!ng tre ator.izer nozzles 
in stocl-::. 'It ... ree of t:-·ese spray 11:r:es •ill I:ar1dl e barren 
solution a.r,d one line will be ror AS.ter. S;:in;e adjustr;,ent 
will be necessary to insure the proper hourly flow thru these 
nozzles . 

Standard spray pipes are ma.de using 12
8 pipe with 

nozzles spaced at 12 inches. 



•· :\ .. i. t...:'..O~l 
cl t: ~r ,r t...- r • l n 

.-\ f !.l tra to puq, is ncec:.e-d. 
"c,s~ rt'.d csn be returr.ec. or r.,_ r,c: '. ' . .,. . 

.-.\ :i. ' _:l., 

'f: ~l..•.:·J • 

I!:sto.11 SJ.-.\t"'e!l nir a.t~i t,: t•Jl"' ~ ·: · r !:: l 'l t·: .;: :}:)c':·. t .:·f t!-- e 
...... : 1~ r .- .... r <"'.--on 4-l-,c r,-•4n'-')-:"' i. '. C)~ '"lrl 1··· ')""'"' ,:•·,,r·r•:,·~ 
J • .4 -L, _ c..~ .. \,.,&. -i... r '-•· '--•t-'-'·· .. ,.,.·._ .. • -- ·--- ..- ... ,,_., .._ -· ... 11:c ~v"'-4 .. - .. e;. 
b,JX tr :r.1:.~1e rr:a ben1'-1?1t. . ?r,;,r:-:-o ' 1

·~ --:·:.,··-~ :cc.): .. c:i:.: to 
tl:e s ;:,i:-e 1f 1 c r. t ~ ::r.. a cf :; \.:.r : < :. ~ f •.• :: • 

i.c:.:ove tt..e r•fu-:.es fr-.)i:. '.d:~1c~er~er ;.•2 ru~d i.:.ae 1 t cs & 

st-:nd clt:.rifle:c ,u.d r.tol"~;:e sw~P• ;;uild the filter bott.or.:. 
sup;,orLed a°::J.)ut 2 ft . a.:.cv o tr.e t a::,_;.: cotto::L thus let.vir~ 
st~rsge fo r a t lea st 10 t~cs or oolutio~ . Details of tte 
s:::!1d cl~r.:.fier ·,rill oe sent t:J you ge_pi:-ate_:, . 

E;;>;)lc ~:> the .zinc ti:,edt:r e.r.d f)I'::.:gr..?..:: t :;:,luti-:>n ;-) . i:J ;;c­
: o ~ t z-. e s:..nd f i lter . 'l-1:ls arrs.nge;i~.:;n t ..• i ll b e s:-..o .. n also 
i n tbl s~ etch . 

::: :>. e t h e 11. t tle tank f r 'J:::. t.he outs ::. de and s c: t :!. t up 
~~ the pr oo 1p1 ta ti J u r o x:. s o t::& t the insi d e b ~t t or:: is a ft . 
a1>.:>\' 6 t h e t :>p ~1· the b a,&s. C:>!"'..r~ect tt.1s tu-.. ~: to n. s- E.1 1 
s teel tE:..."l~ 3 ft . tall 'u'hose bott:.i:::.. ls l evel u it.h tt.e ;;ot­
t ::>~ .,-:, f :;J·.e le.i"gor t ank. :.ig u;> e.. t'loa t l:fr~ich -a~ll open s.:.d 
close tr.e d !.s c hr. r c o f rou the big tsni.c co U-;.e l e v e l in t l~o 
s 1:.·,a.11 t~~~ ri s es n.n d s t?:l:s tror1 t hree .f'ce t . TI-~!s ir.s ,1.r c s 
a h r,«:~ on t !"_e b E~gs ts1:1ch ~[.y v a.ry f'ro-r:. 8 1 to 11 ' s.r_d p::·::>t ects 
tr: e be:.::s fr-..~ tt1:eec s iviJ pr essu::--e . ':'":-,a big tan:,: t:. c t a c. s a 
:-cservolr only. 

P-rec1p 1ta t 1 .::": ~ST!!, 

f,e::.-,ve t c o uni-on and ox: e n 1p?l e f'ror:: eac h bs.g 1~.1 ~t 
to give r:fi; eded h eud ro ).::: . 

l:.:.e.ke t.6..tlJ~s to clear t:~e b.:.;;.s .:m t h e sides a bout 3• . 
Sotto!ll clearance z:eed be little, p erh &.ps 1•. Cor:struct a 
discharge a1er 1n the back of tt.c box to hold solution level 
about t.h~ rr.iddle or the top block. Put drains in the 
ootto..r. a!' 3ida or ea.c:. tsnk. 

Construct launders to Cf:..rry the over.Clow to the barren 
solution aurso tank. 



'Ihe surt:e tar:k for tl":e 'tar·ren solution is in place with 
pump attached end piped to tr.e r..ill s -::>~_ut ion tr:.nk . 'lnis pipe 
c cnne-cts .,.,_.it:- tr;e bottc;~ 01" tr:e 4 ' x 4 r x 3 ' bo7.. e. lre1:..c.y 
ment1 .::r:ed . 

F:r•::,:u tr.is pipe is&. pipe lebc.ir,g 1, 0 tLe b~rr·t:n Eclutior.. 
spray of tLe filter . 

J,gi ta tor i:,rai1~ 

In c ase +t became necessary to dre.in e.n c.gitator the 
Wil.fl ey sand ;urr.p would be borrowed and the contents of the 
sgit&tor pumped direct to the filter . 

Ble.ck Cyanide 

The pl&Lt he.s had c:msiders.ble tr;:mble dti.r i r.:.g the c.ts ­
so:'..ving of th e Aero Cya.nic.e . '?'ne disnolving tan}: should 
hr~ ve an a ir lift and tr~ere s'r.-Ju.ld alw&-:,·s be f!. ve ti2:.es £. s 
:much ,:a t er a s cyani de , prefc:r·s.bly up to 10 tirie s . Usir..g 
t ~is R~Ol illt of w~ t er no acetylene should be geLerated ~or 
hea ting occur because of the hydration of the li~e. 

Tr: e present d i s solving tank , i f ritted with~~ s ir 
l if~c ~~ b e us e d. It should have a grav ity f l ow t o ~otn 
agitators and r::ill solut i on surge tan.k , which fi x es its le ­
cation as northwest of t h e present pregnant solution t£r.~ . 

-You hsve a zine f eec.er 1rl~ic!1 i s satisfactory for c.e­
li verh:g a 1::ee..sured qu ant i ty . 

Zinc dust does not wet e e. s:'.. ... y &.rad a ::.,ixir~g eor:e is 
us".ls.lly installed b e t ween t ::.e .feed.er s..::1d the ;;r-c.§:::: 1:,nt s::>lu­
tion pump . The cone you r...ave was ~ erely a .feeder and not 
a Illixer . 

Th.e~-- :!ier_•ill Company quote ~75 o~ tbe !I'.ixing cone, with 
four to ~1x ~eeks delivery . 

The Ro sedale lii.ne hE.s s. cor:plete zinc belt feeder &nd 
emulsifier for which they ask ~150 F. o. B. ~ agdaleta . 

You do not need the belt feeder and I shall write them 
for further details. 

Sketches do not accompany th.is outline but will be 
rorwarded separately. 



r.t.r. Rober\ W. L;ro:u>• 
f; Pino Strcot.~ 
Ne:1 Yon• 11. Y. 

lf~ P;ro:JOl\lt.~ Ari~. 
Augu.ut. ~~'°" 1?.54 

In. thia I ~ boginn1."'lg •ti !?erlca ot ropcr.-a to ,-ou. 
rog~.rdin.& fl'C5Nae of' r:.::, work Lind eati!!ult.e:,;, at. 'the Queen M.1:::.e , 
Moiollon. :I. M. l e.."'l eenr.iin.g 10u. t.tto a<lditlonnl COJioo f;)r t..'lo uoe 
of ~rounslf mid assceiat<:hJ~ bat.. of couri:.e, l ahall ~ ct.h•Jr ce;iios 
olsa--.bere (:l3 yell T:A:J ':deb. Pendin& othe?' t.inar,.g®el'tto I ~ eendlng 
t.~o CO?iO.a ·to UJ". :e. E .. UalG tol' th~ U.$1$ of bL--:1aol£ t,.nd hio e.:a~ifi-~ant.a. 

l ma. zilutning to vi~it the pro;.;¢rl7 noout. U..-e }0th to7 
too ~urvoso of get.t.ing f'artu'w::- dotaLla in ord1Jr to £'oroul~ta pl-::.na to 
coweY- l:!1.L'l& d,:jvolQ~Y.J.e?i1. and e-rw..~ent~ obtairu.:~ .fu.rthiJr co~t detail.ea 
s,m\ ob$0?Ving end ad,rialng in gen~ral • t:iboui all of whleh l d'-..!\ll rea>on 
to you aoun ther~:?t.er. I sl~ill plan al.oo to os..l::o v-ioii,,e dw-~ tho 
o:)(!)uin:; six w:~ke, ~hi.eh I belicn. 11Ul bt, a cTitiOt.\l period in bee:innlDJ;t 
an ord~rly cs...,-.d ei'fhimlt. ope-rat.ion. 

From: tv~t.. !'ollo~& in tb.13 ~_port.. ,-au will eee th.at. lean . 
than half of t.ha ~t.reteh of VGin nc>~ OJ-!Jned ia 11.itoly to bo ~oretal, 
t.h:.a,:t. UC':!1&thing le3a th:n..-i tr:,10,)tl tons ia li.twlt to bo ;vrovm lu.t.er, t'.h:1.t 
cc~t.G sr.ul loa3$& ar~ ll.::ely to roe@ t B •. 1:j 1-er ti;.."tl, t?.nd t.h:1.t ~ ehould 
not co.:m\ a.t ~) roaen1, on a profit. in e:zcoes ot t 1(;-0,av':.H>. tr-~ t.lto <i:'6 
ton.t.atinly belieTed iil'3~e'C\ in the Qu;;:en T'r.m."lal• 

A8 of ?ebr..t.~17 t, 1:Jj?;, z. a. Godfrey }':ro:,nred a Lonsiti.ldi­
nal Sect1on alon.g thil (lu~ Tt...1.re~l en which to -ebo,a prol!~i?'ldry sanplL~ 
r~~ul t.a by ·I£hl.eh. to out.lino t~ :e,.:-'.&,."U tud~ or t"::lo ,PTO? ctrt:, for an cpti::li.3-
tie outlo'°k.t The nol"t.'l~.m end of t;.'!;>:, ;-fOrL:in.:~ t1-'ltt obvioual~ tho moro m­
portant. and ~ oo::i;le-d ~ul.7 clo:3ely i:m~r~ ;,,noihl.Q,: uhlch nor-.k b..'13 

b:.;en bp.roverl aille$ t.-ht.>n• 

Dt.u-in.g th'..t r~ ,.>~H'lt Vi13l\ the 'i'lri'Wl" hnd 55i ~~ples tf>J:cn. 
al~nt, all of ~hich \fl;)',.~ to t.hti ~utb of th~ South storio. Th~:, voro 02aced 
a!l u,.dic-oa to <le:::on£)tre;tilt chnrao-t"r n..."?d peroi~toneo ot :'.lllnernlizn.tlon e...-id 
valU:tHh Aa :i.t . .roaul t of thin th,) i:rt,ret.ch t.:>f ;;:?3'J1 lo~ lyir.g b.etn-ecn t.'10 
P<0rl,.tl.l :z.:r.d a ,;oint. :";51 i,o-ath of th~ Ai:- Ho.ioo r.,,o.y ba cocoorei!l.11:, dit>re• 
tJ..rrJe1 i."l t!"o f\rtu.re. As :::ho'Y!J her~rt.er other et.~tehes ~till ni ed 
!lddition~ o~lin.;;:• · 



':ho S:'!..-:i;ling 11no ul!Jo gove::"ned by tho ch::ncto.r er tl:-.e ts1tlrw?":ll• 
1~'.l.tion, ao;::trate :str->il3 bel.ng c(.lt, nt varioWJ .vlt.:.cos. Attention ~r-.s 
ginn to vi3".J!ll ~:zAi!:l.1te of nlt.'03 in th~ ot-aple:1. Four :,m,,plea b<olioved 
~ b$ of t;ood ~;re~e ~r-:de e."Jera~ed '; i L,2:J. '?:1ent:,-~"tfo sm:i;,los believed 
t.o bf> ·1er:, ;>co!" fl"rel"aged t.o. 70. or -thirt,een tloc.1bt::'.1l sfll;l,loa seven av~r­
e6""1;S.1; .:h ni:.J .3U UVt:!"!if,;ed : J., ,J,2,. Aa ~ .l"Osult it io i:.:::f1aer..ant. to no·t.c 
tha.t- C03J'$<J ~?'3ined qttertz is e~l"einll:, Vt.rrJ b~,or+"";;.nt.,;. Ct'.leito ia 
itrrui:,.~l:, valu$lass; ~nd f'L""le--zl"tlined !!:.'"td ci.l!tleedonill .,;uartz and c111e:s. 
c.N generally very lo.J endo. 

Wh:m Godb-ey c,--~e:.1l~te1 hlo vnluee he used :, 51~.-0v ~l" euneo for 
£old c.."ld ·:o.64 ;,;ier ~~cl} tor 01l•1ar., In o:r:i.::r to prc~-!Jrve ~erl.aona and 
a?eid roealculo.t.iona th~!JO unit 'taluea h!ve bee:l ccntir1ood in un&. 

'~nrl ;,=.,,..rt ,. -,,.,! ,,:.,. ,,,-? 1~:<1"+~,,,>.? c't'<:>"'>"'-l • -...__,.. ,,~qu 'l+-,~ ~ -,,:,: '\., ,,_,ll '":C""+-~.,..,-,"',I 
'.#i.,./ •, .♦ .J..,::. ·JJ ...... -..,..;..,. ..• , ... ~ '¥-~. _ __ _.,.,..._~ ~.;.I•~~ .:~ ·¥-~ .., .. ::,,:; .... -.,_ ... .... '-i ..... -..-4---•~ J 

!lls~, ::.:a ~ollv'So, S~"':l1)le jiunbe:r- ( i.f used) - "1,liiokno3ts or v~m in ?eet. -
Cuncos o'f Geld (to hu.r.d~'1.he) ... Ounces o'? m.l~r (to i-cnt.hts) - Doll:!r 
Valuo of' Co:ibinod GQld and Silver. 

Tho Port-~1, Air !l!ll.::ie, ~1c.'"!d Paco n.:ro ccnv~ent. c;e-nernl z,ointa of' 
rote:-~ i:a eo!t£Sid~ri..~ the detaile-1 nmllt.a of &~pling of tho Queen 
'l'ur,;1el • 

Tho ot.l9t.eb h-.:t.Yeen the ?ort'..al and 35' 8-::,ttth of Air R::d:se i~ 
about. }1C• lcngJ it. is ee"lo~ on or no"' th~ vei.ll. la i,hi3 ~treteb 
tho e~pl~s V;!J'iod :frc.'ll tha hlz?lea\ of 11 0 85 - :.;i. oz - 2.1 - 2:1.c2 to 
Not...1-i!.Dg. Thia is a .ot.?et..ch er bl-oceiatod rocks along the .,..Jin which he~ 
a;, ,s. eeaen~ ccnsist..l l!lr._;aly cf oe.lcit.o in mhich .~t. ~,l ~:::e-s occur c=!Ul 
qu.'-'~titiH or l~tc~ fin&--~irzed• ehalcedenic qus?"tz Mod eilic.'l.. Sl=t.ccn 
S'.t.alllln ~ve N3-alt.s of lesa tban ~;;; .Jo £}er ton; 4 samples rztn bet,;,QCC 
J? alt ~"'l4 :tJ .01 _ tH~J" -wn. 

Qon.l;:)eq_t1~tl7:, too. ':iihcl-o ot> thi::, lc,ng at.retch OU!Jt. be coru:>id•}~ 
a~ eet10eroislly valuole~e. Tho old Lo~twU:nal See-~icn b-:, iJc--dt:>rc:, :rR~ 
dosi&i~ to show onl:, tan~tively a.'lJ roozhl:, po~tialitiea of t.ce 
oe-et.U'l"3ne:c.t• B.u.t. th-~ S 0~les of loll ~are-lel ~de ohom on u. for 
thia s~o-t..ah ";Ult. no'l1 b~ oonuide-roo !tS a;;>ondie · ~;.,nd !:!.lal,3adir,&• 

'!'h.0:re.tore. tho ~a~5t. p~t. o~ the 19,0C-0 tens ehom on G-od-
~'ft37' ::l tone;i tudinnl Se;ot-1.on uuat b$ tbr-0".'i?l 01.1-t. l,s eomne.r.:in!ly non­
e::ti:;;~t,. 

TM., ot.r-etch of' 75• !cng is not. yet thoroly- $::':tl':)le-.:1. Tho 1.."ldi• 
e:1tien3 iAro. bo~in-er,- thnt, it n11 r.lfl nJJi)ut. ;::.'1 - o.1l - 10.7 - ; t5.6t. 

_ It. \#ill bo .~dvioable to cm:l;,l e t.hla bloe1--: iz:nedlatcly ru:td a& 
'horo!:, ,.o )o:::~i'ble• incl~.dlnz Gr~;ll.~ i."'l both TW1nel ::!nd Hatoe; ruid• 

~e denlo~:.nc-!'lt. cauld h~ dor~ to ~T~nt ~ e L., u.e lctt,,::,:r us %~11 i:..3 th~ 
Ling or on ex;,lQ!"l:ltorJ ato?E) i"ro::, thr: f'op;;,r. 



'!h,:} inc.a:x S.'l!:i;;,le.'J in thi~ $t,~teh '.).f &.1• ai~o, no or~ c~ ecn'!l&r­
~bl 'tt:::ll:». r'..J;!'!?li..~ 2. ':? - il t~O - .?.5 - ;, 5• 7'J• 

Th? indu ~ples $hol, u~t ~~o ot.rotc.h of 5,1t r:::l1 l'"''c.\"O soc& 
eor'...:lereial ;,otentto.l.lty r . .innir;; 3• '5 - 0 • . 2...; • .!e;; • ;}. 17. 

Bu~ oo:ro- cru1;,ling 1c n::~ed bet"$; tend ov'!le ahorl. rc.u.zaa ':lo-... ld 
b& denirttble to dro.ons.t:rate tni.e u,nm l)&rsistene.o of thl~ zho-n. !J~teh. 

?ro!.l t}0 1 t.n not !fort.p, of' Air RMee 
.Reaehit"t:ci, to South End ot 5cuth St<J:,t\l• 

- -· .. ll'li 

Tl'>..J.c M,Nteh or ~· 
lo r ,l"Obcbly M!l .. ~.)l:"Oial. 
15.;6. 

is o! doubt.M vru.ue :ind. i;:-er~lotonco. It 
The indox ~'-"..n,-l!.ng f:joo•b 5•' 7 - ~.11 • 2. 7 -

~~re 2~,1 t-:,-~ and. ~::ioaaibl:, oome slwrt nit1f:O ~1.l"O :c.~-etied in 
this stn~. 

F~ 1;3;)l to 120' !'io?'t.h or .lil" P..ai$t,$ 
Tho Sout.h St-0D6 

,.; 

Thi~ strot.eh o~ !jO' lo now being oponed u~ e.a the South St.ope, 
t.hrer, chuf..eiJ h::.7i;lg ·1,..::-en ir..3\.!llled., Th.lo atr~t.eh ooo not. o~;,led b-,r l:.e., 
baeiiu.ae ii. b::.d h;;;oo sm:i;?leil bc?o~ in '1Uio-.u, wreys• The 04-t, ~pl~u ~v-i:, 
shtJ'.1l'.\ ~ nvonge ot 4 , 17 - 0.}1 ... 6.~'.i .. ; 1,\. 10 0.!3 tho h~e1:.t bc"..O b~o._.,_ cut u;.:> 
t1 zho.rt. distance. Sa. .. ~9laa rroa too obut.os b;,- t.~ oi)e.rat.ors hs.vB .$!~zn 
$ t5. ;;:-Q per ton. 

C,n, ... ~..ust. tt• t?7t I hrul a C0;:1? otiU.& t:?a.."l,;illl d~-:m f~...:l t!:.,e th~-o 
ohuwa ;1hioh ran Oe2l - -4.8 .... e10.21 . All cf? thii3 oho.is thut. thia ehort, 
nt:-eteh b:1:: eor~ide~::ible eo-~a.rcinl dependubillt;r. 

Th~ sto;e :eb:-:,uld be eontl:n::1e,J nccccpR,'tl.ed b7 cloc& nzmeod 
e~.;,ling or it, in both bae.-'l; and ci-1.df>• 

Th~ {l;t.r~t.eh b.,t,'§cC?! tho South nt.o:,o ~nd r,ort..h St.ope i:, 5:::.\1 lor~. 
An in.c1e.x ~>le 1:1 t..he t:liddle eho:1c)C 5. •o - o. ii - a . 4 .. -~s.20. A-vernz;M 
~ith a-:i.-::::Jl3'a ot1 i.ha- ,onda o? t::10 stot;e:> it r;ould. give ~9. 47• It. i~ .ob­
vlwa toot m.ore s,1:3;,li.:wJ shoul,l b0 den,~ U-\)To, ,,;;.l tho 1'ie ~t. g$~,o ·::or the 
pre-:13fl:rt. t.~ t th\'> .:::tr~teh is ncn-eor::ce.retnl . 

The eo:J.tht~m 5:51 or ~h::. TTo.rth st.,;;e ~ sc..rii)led olos~,- by 
Godfr:..7. !ii.a ro3ult.!'J tor this ot::-cteh s hew .l;. ., 1J - Q. 13 - ~. -4 - ~U.~6. 
Thi s st:-:,t.ch er e~~:-n.:l t o b"' dol)cnde.blo. ?ropo?>tltlon.;, t:ro o-oir~ no.Jo to 
C'3.';f:f';J t h o U~:X, u~,w~rd• 



• 

• 

?!'.Y.>t. '1~ln1 he!'l S::,u~rn Pr.trl, or 
*'"' !t-:,rt.h s·~o·le to (h,.~-,sseu.\ 

.!tt_ t~.,'"' ,..,,-t"---- ,,,,. .l ~, ~ +1-,,,.. ,.,•t ,.,.,,~ ... 'l;... ~a.<.-'t- ""''"'"•~•-l t,,.,n j ., ,l.C ?,:,1,.. ;:;! '', : ,.., ~,- ~ ••'"""..£ ~W♦ ., .~ . ..,..,..,.,. •,., ,~ """"'.,.._, o ,';# . ..,-.,, 2;;1wu ,,,;~..,_ K,....,,_,,....~-o ...,._ ii ~ .;,/,;.,- ~ 

i.nt.:J a ?cot ~nd ~ lfang!.ng eoo:,cnerrt.. ?h::J ?oc\ Yaizl i:'J no~ d~v-elo;.;,ed c.~ 
1 .. :-rr ai the Cro-a$eat,., ~ et.nt.ob of t-0 t • 11w oo:n;,leis b7 Q!3.di":-07 eh.-;--:1 thu.t. it. 
ah:>uld r.:m 6.•7 • -:i.17 - ,.4 - ,~7.9-6. For the pr~;;,ent. thie ohot.i.l:J ho ccn­
:1id i m !'l.O oo:::imer~tal o~, alt.ho u. 1a evldt.-nt. ~t. no:-e &-1:?pleG should be 
eut. at int1i;n•:'!!.edl::1t.a .tn\6~....l1ia. 

Thm,d.n~ Voin1 fror:i Sc.uth~m Pnrt o2 
Nz2rtb Sto~ t.o ?aee 

1'~ fa~i."l& 71!l;3. tG a~n i.e tbil r-JOi'tb Stop~ ,r,:n.:! 1..::. {!;;3-ydn~ed f"n~ 
er nol"tb b.7 t.he e%".)ai3Ctt~ tmil drift. thereon. Th:o south.em $t,~ieb of !501 

shoul.d r..m. -6 .. •2 .. 0.17 - 4.t .... $<1. •\-0 ; antl tho r..orthorn ctreteh er J,,,o t ~hould 
nm 4.•o • 0.14 - 3,3 - f-6,37• Tho l ~tter n ~,eda !'JQ,f'Q c~,:..rlea. !'or the 
pre~ent. we ~hould eonaidor that, the tot-Al atreteh of 5·~• r.Jr..JJ t,7.81 2A iz 
~l"~ial ore. 

. ~ . 

At. t~ no~rn en,d et the north Stopa ie an Interior s~ abctlt. 
9~t :-le&-p, :,ee:i\n,tl;r eU'l'll: la~el;r on the· fl.a~ Yein. 'tbe O~lf're7 ean_;,le$ 
sllo• t.h"lt- tor ~ dep·M1 o-1 ;lJt thi3 :;;e.-oold !"lm 4.' i:5 - ;J.:53 - 6.s - ~l '.J.,5-3. 
Althou.zh ou<:h :.no-r-e ~Ung 1a needed 1n it us o,,c.a aa convenient. it. wnd!) 
to tato.v consi.dR>.tnbl• do~ ~niZl1-6t100 of ·ta~ or-,.J bv-:ly or the North Sto;--&.. 

~ the !"o.n.;ol:r.,,g it. iG ;io::;~ibl~ to asS't.'CG tl~t. the st.rettchea: of> 
ect."l!lenlt:t.l o.ra ::~w....,,.~at,,, ;)55• in leqtll 1:1bloh m.~ht. e;,nJ.,."'f!~;r, .'i . ~ 6 - ; lt • H. 

It. :s~ld bQ rt:eli.zod t...~t a~st. ~11 cf the kno·m ora is o:,encl 
,on enl;r one aid$ tln"J t!1~.re i~ fiO o~ tonnaze toorol3 bloexed ou.t. en three 
er ft>UJ> aideth Fo.r thl~ ~r.d :rol" ;:--~a,~t:ing ~1.n:l dovclcpw.ent. eor..sid.,;r-:,10 
.ron 'Sill ~v-s to ba 1one m toe ne.u- n.tttl.""e• ConJJe-~u.antl:,.,• ut present. th~ 
o:ro oe~ h!lw not. hew Jewr..un,;d. ~ll 5$ to dep~bility a."!d con­
eid"r:--blo uneert.a.i:."lt.y ea tc ~e i2U,•)t, a:i:lst.. 

But) r....1.l.ie agsU!'!lfYUaru:, 'fJJ.l;f bo tlrlde for, tho PU:?1>0-bO o~ catb,,~ 
:l!l¢t;Jd,• :1.n :t'lS;:) ru.l ~:-oyas w!7ll in the !'at...u-1:t. ?or in~~ce. ~e obould 
hope t.hi1t the Qi"~ ot.r~~h.ea l':lt)ntJ.onod ~ould perois~ W)ffl.\;rd for en l'!V-Crtr., 
b~igh1. <1? :z.5,,; • a:!d do-.:mi.,n:rd to 5") 1 oolo~ the queen Ti..tenol • It ~:ieb 
ohor.1ld ,l'?ve tr:.1,e, then th-(;t 36':5' t.:rt.r~te-heo to a height .sf 3,:;,o* tm.1 ~ 
t.bis~~aa ol l;. • 3 ahew.d y-leld 37~'Jf)fJ tona o~ ore. T?--.J..a to cbout. all 
~?':.tl.\ ~ could n~, lc3iC!ll ly bo;e for tt~ ti1r a s tho .ft.,.ee :tn tho Q.uoen 
T-.mnttl; bel.n; abcut. tifo-thl.r~la of :J'~tl onst~al te.nt.at.ive O;)ti~te • 

nhile in 51 P'.:-~,o ! trle.d to got. ;;;0:-.10 in.~o?:mtion en ror:oor eo;;'IU 
at. U.og.ollOO.> o~~ociall7 rw roll;l.t.ed to Bogollon lU..~;.:a Con;,an;r• l"rcn rahn.l:. 



follzyss :,,;:;t1 ~ill see thl'lt. t ta':.ty t:70!"e fo.irly high; but t.he:.7 ::~re r&l:.:1.tlvol7 
not.. fer, bi~~ nt. th."\t. tbo S.$ eco:r..:reo. t,._,. th}Te:'1?.l s!.ill::;.r opo~iticr.o ot 
no to 2.0') ton!) d::i.il:7. 

Proo theao re.✓orto it. 1.1ottld tHwn that. .roCO't'l,rioa 11ero :cld,ivol:, 
1011 and t.ht.~ lonse-s ine-..trr:Jd in t.roo~~t ~nd ~kctl.."'lg i::oru eh:1.r.~ed ca 
cr.,st.s. Without. th~ lo~aos the operutL-,a; coata .ro:ro ;-robabl7 r..o\ lolfft?" 
than 1J•SO l)f?r t~:i. Und. ,3:r t..~ old l)l'iees for gold and l ,::;, :>rie" rcr :,llve:r 
1 t. !a doubt.r:.u H' r.;10re tll:ln ; 1.00 pc:- ton ;,rafi t. ub..o oade. 

Tra."1:>pert:,.tlon 's1t\.:'3 ala:aya a high el~'.)nt in th:> eo2t.a, ree.ohi~..g 
iJ0 . 64 ~1!.P tozi. 31011, ten ;;~t:u•o l ate,r, it :,~ bu :ie:rnible to l"-¢'luco t..'tl.s 
el~t;tlt'9 

It.. se~ to ::;;W at. proo~nt,, t.~t. eosta at t.he ~uoon M:L~ mght. be 
k&~t. QS low ru, '}6 . :>) ;,t}r t ~m, divided a.bot..\, e.&· tollots~l 

!Jint~ '.1...-cl ne11elc:.,"11.\~nt. 
Milling 
G C'ne?""'-l 

} }♦'::)\'.) 

i .vo 
•·•'.}0 

Bat.. losae3 in tre:1~ent., end lo~eeo Z:..".'ld Co5t,$ in !:l:irket.ing ~ :.,.r.!d ca Clch 
ae : .i.15 pr;r ten to th;) ~boT•• C::m~u.i:mtly1 ll10 shotud a'!; p~cent. ccn,1::!er 
:1.a or doubtl\tl. value, e:n:, ores r.mni~ l~za th.."Ut ;n. ;11 per ~. 

In t.:ie casa of: t.h,, t~t.ive ~-o ner:t.icr..ud c.bcve ~e ebould 
thore!'ori, o;Jli:)1'0 at ;,r eaent. th:!!.t it. ls no\ li::el:, to :field a i)rorit. r,.1eb 
in e:::C$s~ or ; t. ;·o~ooo. 

Ws reali~.@,. f;.·f eourai:,, 'tl:t:':.t t:!li~ ~,z,t.ter of ecct.u iG- i::i~e-c~ 
in 1::lportftnee. . DUl'!Z"..g rr:, ne::\ visit. to the pr-c;porty l i1hl:1'.! l d!.~CU3a theo 
in detail with your o~izatio?:t. i1:lwrea.f-~ I ~hell f'..cVi~ :_!\'.)u ftu.rt...ber. I 
~ball "11Do tr;; to ~d, £~ otai:.-,rs f'-..irth-er t!emils a:.'!! ·t.t.s c,cota 111 tr.o 
.t.;t,iollon Disulot. 
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