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·· INTRODUCTION ,,., '.!·· ,. 

''"'"' 

To present a clear picture of the nature of the ore and the problem of 
concentration involved.!> th,e: ¢1.$serip.ti.oil o:t · 1abo:rator.f testing conducted on 
Lost River ore has beem su.nunarizedo For the sake of olarity9 discussion of 
laboratory: studies bas been divided int~_four pa;rtsi:: 

.,:•1· ',,)I 

· ::i1:,~ · LOde 9 dre 9 BureauY of MineSjr Rolla9 Missourio :J ,, 

2o. Placer ?oncentrate 9 Burea:u of Mines~ Albany-9 Of~gono 

}.o.:. Lod.e .. ore.!>. B'tlreau of M~nes 9 Junea~.9:.~;~ska,o .. ·· , . 

4o Lode ore J> Ao W., Fah:r,.~wald» MOli!COW.f> Idahoo 
_, ' . . . - ' . ', ' ' . ' - ,. ~ ·' ,•. -.:. . ~,, 

'i . ' ' • ': '.' ·,!: / { ,'."l~ ' . '! ,' 

··IA~~XQRl Bli}NEFICIATION Si1UJ)IES~· LODE ORE!9'.ROLIA1WORlTORY 
"··. . . "' O';e' T~~ted '.''..\''' !: .. ··' '·' 1 

i·. 

During the course of the Bu:l:"eau.of'Mines d~illing campaign at Lost River 
1942 to 19449 a number of samples were obtained from existing adits and sur-

. faee tn. p,~p~sj···.· .t. h.·.ef3.e, we1", .submi~ted to \the;1Roll/8.~;,Mi·ssou~~ station.()£ ·the:· , . 
Bureau·of ,Min~s .for evaluation a:md·benefittlliaticrin··test:Ln"g!fii;,:.:Th.$ 1 ·ore subrnitt.I <: 

ted .Qomp:l.";1;$ed .samples fr0m t~ Cass:i,terite·~ Ida ·B<iill"':and ·Quartz..,Porphry"· :·i. c< 
dikes an<tl; trQnt the'. G;r~emst0ne/Lod.e<1 ·A e~mpbsi.t\$ sampllill was·,l'~}!lared. toi :re....:·;;. ": 
pr&sent .tb.e;type of org>avai.lable·.for possible p:ribdt1,1i!ition:c1 · ·'" .,; ; ·· ,, .· :'· ri .... 

• '.. ;;• •'' !~ :·_;: ,' '·: i: ·'.: i - ' • : , :\: :: ' 

Physical Character 

J. mi·cu,".oscopic e:x.amiriatiou o:r the· ~ompesi te. samp~t\) ·;reve~led':: t,hi:t . the, : \. _ ... 
minerals. iOf economic •value 9 listed in· order of abtiridan:ce werE9 ~ ~ oassi'terite; · , 

• ' • • ,• ' - ·~ •• •• ' ~ < .. :.··, - • : f' ' •. , ·'. ,--; '·1 • : :- < j' ' / ,. - ,',• ',' .! f i;. :' 1_· .: 

wolframit~ 9 scheeli te P .a:rsenopyrite $ . sphaleri ta~· ·galen~~. a~d · moiy'bdenit~" . • " 
The gangue .'was· composed chiefly bf' qtta~tz 9 mti~eovf'tie .1J 6h1or!i:t$ .1> , ~beryl~ 'py~~i~~ .. :. 
oxides of iron.1> and clay mineralso · .. ·. · · · 

The cassiterite occurred :mainly fat ambe~ to' dark trtin~~rent'·ahcl: t~iiris ... 
lucent crystal fragmentso Most of .it was :ft,'.~~d by minu~.:1r4 ... mesh grinding» 
but a portion of the cas$.iter:tte. was.' fntimataiy assooi~ted. wi tn wolframi te 
and iron oxideso 

. ':('11~ :'W'~:l;f:r$.mit<l! ocoUiTed larg~ty .... as dark.brown to hlri~k:·~1aty grainth' 
Some was; associated With arsenopy~'te.? pyri~{sohee:i.,;1,:e•.9 S:M, Q$.lctte.o., .. Gr,ind"1' 
ing to minus 14,;;;mesh' was estimated to be suf'fioient to liberate most· of ~he 
wolfram.iteo' · .. ; ,: ' · .. i .. :.'.h•; ,, 

,? . . .1 ·• .<.:· , i- ~ :·1.::L'·.H. 
:.·.: 

y H. Wo Heide.? Investigation ()f the Lost }$iv.er Tin Depos::tt~ ·Seward Peni'tl.. · ';,; 
sula» Alasku Bureau of Mines Rpte of ~nve~tigations 3.902.? .1945, PP!! .. 43 .... 
'f'.!r:! ".. . . . .,, .. ,. 
;J;>o .. ' 



9h'9:mffeeal. Chait"ao.te:r. : ' 

A partial chemical analysis of a ;repre:sentative portion of the ore 
tested is shown in table A=lo 

·. ,• 

:'_, 

-------------~.,_........,..._,....,.~~ ..... ~.·~·,·-.,..,,.·· ..... , . ......., ________ .. :::<; 

Assay) percent 
Sn 

le02 

'. i TreatJne:nt Methods 1· .;, 

The laboratory investigation included a study of table concentration 
methods and flo.tat:t.on of. sltilf.ides from table bonbehtrates ·ari:d at;i'Prei:ti\iinary 
study of separation of tin and tungsten by magnetie and chemical separation 
procedures,, 

;_,. ·, ,' )_~ . . .. , . . Table Concentration· · · ·i " ',), 

. " ! 
;:,:. '.·1 

.... >,_' 

" ' 
A:·S'-mple··o:f'·.o:re ,-was .crushed: .. t0 pass 14=meshrand··hydraulioa1ly'c:i,;e:ssi.b ,",'!. 

fie<;l ;µit,~ a,,slime prod:uciit and.4 .. ,sandiproducts estimated· to app~oxinta'te'J.4'.;.': ·,, .. 
to 35-melj)h,,,n.35"" t~ 6?=mesh»·' 65·;.;.. to· 150 mesh.1> and 150 ... ,,.to 200 ... mesh.., ···ThE!l·::t~o !.' 

ooara~111t .. sall.d p;I,"Od'.IJ.Ot$ .. wer.~ .. ~bl~d. ,to. ,p:roduoe . .:t1'1nished' coneent:ratss·, and"' :'·'.;fr 
tailings with high tip.,}~Pl'11:.e11't;.11,,~ Th~~~·1t~ilings:.were.combinedar.rl crushed'''·· 
to pass 6_5 ... mesh then hydraulically classified in.to the next 2 sizes of sand 
and slimeo .. , · ·' ·. ··. 

The .~and, ,produets ... were.:~~l:>led '<?:tlAl,,:I.aboratocy shaking ,table· to"p:t"oduoe 
finish,~9. qonceni;.rates.11 mi~,cl.~;tng13 ».and :ta:l.lings,, . The .middlings .were eom ... 1 

, 

bined, ground ,to. minµs 2oq ... m,e~h» ~nd rtt:L~ed with .the slime traction. ,, Whei i 

com~ined · m:tdqling and slime was tab~ed. to. y;teld ooncentra.te·w· middling, ·and 
tai!illg ~·' · . · > 

•':~e~~lx~~ of.~tab~~~g.;tr~aifmen~ are: shown in. 'table .4~2,, ' : . '.~. ~ . :, ·~ ( ' 

.. ''., • .. 
1 

·: T~13,IE A:"?:~. =~:ra1't:J.riLto~t ,Ri~er .. o:re :, ,. 
... 

' • : 1, 

Product•· ,: · 

' ' ' 

Comb. Con.Co \ · 
Middling 
Tailing 

Cale. head· 

We~gh:h 
p~r,cent 

111 

'1091 
3.,04 

_2?00.5, 

' 100 .. :0Q 

.. As$w;2 .:eerge·st_, . , ~r:J.b~iif?,n2 11eroen:t. 
... Sn WO:R . · ~Sn ·, ·WO;··:.,. '"' 

'j7014 
2,,16 
0.17 u.'., . 1.C' 

-' o~ . ~. . .' ·, .· . 

. lhoBO. 
0,,59 
Oo03 --· 

75o7 
7"0 

'_1142 

8!5·o9·. · 
5.,4 
8/)7 

lOOoO 



A'!!l~"'"i. 

By tabling ore c~E!~e.~ .. ,y.o ,,~n~~,11~-~m~~~,,~,¥., PY;d~~·~\t,c~*ly sized with 
middling reaotreatment9· 7.5o?'pa1:"oent·of the'. tota1 'tin arid 8569 percent of ,lJ,;he 
tungs'l:ten _WS,;t'Q. recove,r13d ;n .. ii.. __ oom't>:j..~eq, __ og~o~ny .. )fa,te .. ,~at. ,.a~.ll$.~~d.,,~-il'.:V'., ;",;Ij~~nt 
Sn and lli:~'Bo"'erce':n;t'WO'i·:· A'.t{i(dd':ttiQna,l 5'11t · 7 ·: rcent <?:f;. tl}.~ "tti"''.it~n"a ~ .... , ., , - , ,.,, .. 'P:· : -: ,,.,. ,_.-, -, rr- ~.-..t::· •-.c. -:,;: .1 •. " :• '.'1·' ·: .1: • 1•t·-1:n1 _,9, . "-P.'-, ,.. ", -.. , '.,.c.- .- -'""· ,,,,.}'.\g. :• 1 .. , ""·'" .~!".'! ..... ,_. 

tin ~~'~r~q ~ii~ 1;~: 1.:f,~-~l .1,_1'1,¥Q±~~ J~;o.<>;dY,!i°i·~~1 _:I:t;i :~q~.1 R;l.~ .. 9~-:rfl\1",iq\1, ~~~;·:r ~-,.,;:id':.,:; 
final m;t~~~J:~~ ::?to~4.J~,}·ec,i,r~~"v~~J .. ~li~ ,~ft;c13it-'. ~~W..~r'~~·~ti;~l+y:, ,1 l;l~n~~y.a~.~1x i, 
ized c~ffi ''i.~~'. \*g1~H.~,~~ .,~~~d,J~~~~; ~11y~Q, Ep~~~~~ t~~'><f91l<?~P,:t,X;"~,t.~ ;;9,:r, t,9e, ,:t;,,;i;J.;i~{h·;if;i 

, , ;_·The :· ··an'~e ·rilitie~~ ·':f.if'.~li~ ·;cB~oe!lt~ate a6n~t$~<r 1i~~1?;J;l.i'~oi 1:~~'.6j -~~~,tA2;·!·":: '. 
oles or·:~i1pB;zi(~u~ 1m~~· :·,~~ 1• 1~~~···-~~~4·~, ':·~:c.>-rt~,+ri:~ 0~~ ~7~h~·: ~X'~1":-·l!J. · ·al~.6·'.,,'q.d~9~6,~,r' 1 .'.;·';. 

trated<>' ;' Th.e' JtiBnoeintrat~f 'cidntained· '6~2 per6ent 1"$ ,\) 'Jor pe:teen1f1As 9 ··101 ·percent' 
Pb 9 Oo3 percent Zn, and GolO pe~o~n.~)1'.q;,;i~ ... ~44~1i,~pµ to the tin and tungsten 
shown in table A=2 o · · ,, ,,,. 1 

\ •• ·' • '"· •• 

.· .,:;'_·.':.:·:,": J','.'t.·;:; ..... " /;'': r.i~~~~~0~i'.''.i~;:,J3~~W4~)fi~._\ c:.:.i~
1

,.'>:::;.: .. ~,~,;,; 1··,~_,'.:~:;.~~-· "' 
Removal of the bulk of the sulfides froifr ·tnf-f "1g:&.~1:tt~ c~hdeiit~2t~' \,~~:.: ·:'.~'il. 

effected by flotationo The concentrate wa~. s~~~=g;i,"o:tm<i. to minus .. 6?"".mEH:J,~:. 
and the:; pulJ.p·;.ws;s' :-c;ond:t.iti~rletii~ai;.~-:2f5 ;·p$'rc'en~1~:frbl:tdef':~n :~Y.1!1!a1f6~t;bft' f:tota.t;.:fon . , 
cello Sull'i"des :wiu~·::r]o'ated .. Wi;th 'a 1xaiithat'~' do!tl~dtd:r fa·fid. :~~ ''q,:Uuiffi~q ;oh.o~~~'.".: 
Re sult~t: ·~'re;:. :~~~~~l~1~::~~:~e~::.~~J~} L· .. :~:>, .,,,.;,::vi(' ;JX; 't ···:L'.''.:,:'. r;~ ~~f'.;"·:·1.r'"~ u.'.i ~/\ i:1:1•; , :: . ~.~:;,'· '.i ·t . ,. l' .. " 

TABLE A-3o .., Flotation of' sul£~de~<; 

. 1Z7 Ru . "' ...... Distribution 
Product Weight9 • ' 

A.ssa;t,a ;eeroent .. · ·- ..., Ber cent 
percent Sn W03 As Fe Pb Zn n W03 .. r ·- "'tl I ~m ~~ 

Sulfide con co ll'o9· 0642 0.95 30"1 30o4 4ol lo5 Oo·l o e , 
Tin .. Tungsten 88.,1 42ol$ 16070 Oo05 2o9 067 Oo2 9969 99o2 
tail - -- .. - - - -

Calcaulated feed 100.,0 37o2 l.408 .367 6.,1 lal Oo.35 100"0 lOOoO 

= g ; :=:: 

By :flotation, most of the sulfide minerals were :removed from the gravity 
concentrate with only slight tin and tungsten losso Insufficient sample was 
tested to attempt recover,r of separate lead and zinc concentrate., 

Magnetic Separation of Tin and Tungsten 

A series of magnetic separation tests was made on concentrates both with 
the sulfides remaining and with the sulfides removed by flotationo Pre .. 
treatment cf the concentrate by oxidation roasting also was investigatedo 
All tests gave unsatisfactory resul.tso Best results weire obtained by using 
a high..;:intensity ferro=filter type separator on concentrate without prior 
removal of sulfides or roasting pre=treatmento By this method9 96o5 percent 
of the tin in the feed was recovered in a product that assayed 4267 percent 
Sn and 908 percent W036 Only 44 percent of the tungsten ~s present in the 
magnetic product at a grade of 44ol percent W03 and 808 pe~cent Sno 



Based on the laboratory il?r.~~~~~~'~ii!?P~ii~~~;,J\l!l},:tftllurgiea;J. staff of the · 
Rolla station suggested the fld'Wsheet 'Sllo'wri ·1n figures A=l te J. ... 4 1nclusive 9 

tor t4~" t~~~~~~R:~ t~;e, te-~,t.,~~Y~:r· ,o~jl:;:') . ·": ;; ·;··} . 1: ,:,··; 1 . r . . .,,, 
; ~-, ~·: :::-· n.f '· ·:-~1 ~_:::~ Y:~_'.: ,H '!_ f:rY i-.~ ;_~- i.:· :·,i \1 :· '~/ Y';... :'.: · !_.; :_; •. :. ·~:; 6.::1· .. ~l'j :f) .. 1' i..~-' .. r\; Ty; '.,11 :·: f~~ (• ;·; .. :·:, ; · '·' .: :· ·:'.: f~: h·.: .:.. ! ' t.. i;:'. ;:r .: :' ~·> )' .-: f '. 

1 ;:;~t;;~4~;- q,e,:,ri.4~~\,;~h~:j; r~:h• ;:H:J+<m~b~f>:'.f;,.,_~~~ Ae~;ign~cl ~P~:H'til"~•wntr.it:>lf:\ 500:, L';J. 
t~~-"'~' ~f: ~f?t~d>~P "~'~i, i~nsl :i!n..cJ..µg~5f. ~¢'.~~'1~::n'tt,3 t~-~:t .;wQ,u.itll?:~: tiQ:b.r J~$ :e<Jl,(),r:i.:¢fui:~ . J .oc:; 
for a plant o'f smaller capacityo The suggested .~l~~~.::pl,a:q.'~; wa.l!!•tS~lLil.r:.::tJo.~:. 
that in operation at the Sullivan concentrator of the Consolidated Mining 
and Smelting Company of Ca~(i.a;o• \i «; , ·" , ,_,:; .. <.\ .f. ,. 

•'.'' 
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'J <· '; 
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LABOR.A.TORY BENEFICIATION STUDIES, PIAoEW1eoNCENTRATE ~ ALBANY LABORATORY 

;f10re,'':Te'sted 

Very little information is available concerning the methods, ,obn'cerl~f:;,;;J 
tration techniques, and ~coveries of the placer mining. operations at Lost 
River in 1949. In May 19.50, '!f,,!'!!'Y'.~ted)S'lfatisliitl:tn Corporation submitted a 
sample of sluice box concentrates to the Bureau of Mines laboratory, Albany, 

~~~~~;~~:;r~ya.;t~~ii~~~;li~··~;~!'""6llli~tmron·i;y··"··· 
..•.•...••.•• ., ••.• ,, •• ,.; .. "'·P··M·······'···U.·······«···H··· · ..... ,, ... ., •• ,,,."':PhY-s~·c;·a:1 ..... iffiiarioi~r·""············'··· "'·""'''"···· 

>>-ir,:• 

The i~~13 subm~~ij~,contt~id eas$i~~·~ite,3k&~~ramite1· and rsblli'~·rf:tlbfu 
in a· gangue· dominatly composed of magnesi~""bearing.calcite, some.·.arri1'1ygo," 
ni ta; toptf~,fKlUimoni tef' .pseudomorphs~ a smaft::t'. amouni>· f of>: ti taddilEfi-dU:rf :ma~l:J(.' 
ti ~1t;·~~gg,~~~'.~::l!!tg~.~gf .. ~}¥£~~~~;~;~!!~r;;,;~;g~.~~~;,;~'.z;;;;'.;;~;:;'.;~·1;;:;;:',·;;·;;;;':::;;;;,;;· ..... ,;• ... ;,;.;, ..... ; ... ;.,.,,,,";., .;·,,';;;J~;:c;~,;;,.;,,,,;<··• 

Most of the cassiterite and wol:f,fMt,~, in the sample was present in 
the plus 48-mesh fra.etionso The bulk' or:·the scheelite was determined to be 

!:~;.; ;ciij;l i;~~;i~; .• ~~ l!l,{lt t~~~l;i:d11\W4;' ~~: 1:~&1~P~~~~~p t~"~ ;fl;,~~ /~~~;L~s~~ll~) iJCH~.,,x·.I····"'·· '''"'"' 

• ~ '• « '" , ,. "-"".·•--'r;\ ''.'~,-: · • .,. ~· -- • - -'"-'''•t'"'·:''f'",,-.,~;.-'.'-''" "' r'·~·;·'''J';-c,;~y.c-.;;,-,1, ·'w>·':~-,,,,_~.,,_-1 ;<F~··i~:--e,•··,' ''"'' 

ties j,~~~~·~i~~~~~::1i~;? .:~:1:~,i~::t~: .... " 
T~~ .~-4o - ~wctro~~.~llhio a~~~is 

C E A G D C A D E C D- C E E E E 

J_ ,?::· ;···: . c:; j ("; , ,,, i <-~>i ;~:/·, r~-< ~~,, t1_ H _ h.;t:J,~'s- '.~>,":,;r;_?..:~::;,, ,_,t:l :: . ;·1! p :·:;;1~\ff~J .rrt~o!;i:£.::k' r11 if'i: ~- .t~-J'.:l ,iJ'JCll ~\t?·J;~: ~~.~;i~f 

i'\,'.j'- ,~~~b';J~TJ:f( L;'.i\TJ:r°"~-~ i'jLftI£t ((·f·,~ J\iTffi-Y)t~K~:~) ·"> 1 '" '""' \;r,{(;I~, ,,-~-<_L »·''~~u:';Jt)~~~:~~ !~-,·,~)1?!? ~_},f.J.·Y;~qd;;::t)t1t~ ~:~, ,_;.Er~ };' __ ~t:)~f-~~1 • 

b ... i'rr1~?t~1M~~~t'r~~~~~~''l~!~~$'!«Jj:i:; 
The testing investigation conducted on this sample was limited tQ 

sizing, jigging of coarse material, and table and spiral concentration of 
the minus 9-.mesh fraction" 

1/ .MelllC> R. R~ Wells to J. n~· Bardill~ Mineral Dressing Report9 ; Beneficia
tion of Uo s. ·Tin Corp. tin ... tungsten sluice box concentrate, Unpublished, 
June 22, 1950· 
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The ore as received was screened zon1,ar:9.,.m~sh shaking screen and portions 
of tb,e undersize and oversize were prep'area r·or' analysiso Results. are shown 
in tabl,~;·4~~· .... · ..... H···"' .,., •.•..••. , ••. 

Product 

Oversize 
.,Jlndet?si1l'e -;J '._;; ,_,,, ,.,,_, "" .,,~·!:!-~.':- ,_. 

;·:I~~:~i~~~y;· .. :· atzinm· 
F~'!'l §j~~r}.it:>9J;,J;lfi <:>'.f' t"J,t.~"~' r:Jt:t~{-f:t.~~j'.lf/!,£~ 

' ' ' ._, . .,-,,-,;- -. ___ \,_;/ 

Tn~ plusn,~e~h ·15•ort!&n ··or5''~fied1sa\iipt$~ ~'a11''c~Jslie<i";tto"~\l~~~~~ir~( 
screened on a 9-mesh sieve. The oversize was treated in a laooratb?79 
type hand jig. No treatment was given th~. scr~en -qr1.dersizeo Results are 
shown in table A•6• ·;bJo'.i\~1:te~;.if~ ·•·· ;<•'><t.i 

•1r.: '''':'",TABIE x~~"01~d"'\t7'1gg$Hgtpn.u·sc::9.J~~h trra'6~18ri'r•crxi1J'' 

-

""''·Oal.cuiated····nead·'··· ...... <,lOO;OO'"···· ·· ··•· ''"'S'··;·oJ.r' ··············o~·!5r······,,, ....... ,,,'1U0'~"0·'·'''''·'·"""'"'.'"'!<1<Ybtr'· ,., ..... -,, .. ,,,, .. , ..... ""'·"'······ · 

l/ Less t~hno 
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5;!:~;?!1:~~~~!~1:~~~Sl~!~~!!0n .. 
.,,,Fe .. ~~± !!!!1,'",m!!,~S ':ffi!.~!1$JIJ!.~~~!J. .. !!,~,J~~!.'\!~g.,,.,lf!~Q~~,.~m;,:l:!b~,t",Ql~Ai§b::, .. ,,,'",, .... 

ing, ... ph~~~·,:~M?;kf~. ent~~~.;ti.i;1,, By this 1~~~~.~y 71 
peree ,, "''&~1.1.1 "'peree~y~~;pt"·t gst~JI;.~:.:.~)ie f~ed we'Y-e":r>Ei'covered 
in.,..a .... c.Qnc.ell,:.. :t.e,'"tllat:.~assay:ed,;.l;f5,;.o""perc ... Sn;.atid':~:;,;a -~/~t>el!!oent,.,W03·1v·'"'·"''''"''" ··"···q· ... 

A se~es~~l spira~·(~$t was ~·<,bn t~'~hus 9irif~)sh ore a 
20-mesh sieve. Resu,:I:i:~ are sh0Wn:··i.1n tal:1fe··1A ... 7. ·r«~:: .. , 

f {,~ ~2~ 0~j •,';: '\ ::,~(} 't'' ~[: t, ~~~ ,£- -~~:t {) 

i~~~~ABIE A~~~L •. S@J:"$]'.J;\.:'oncenfik~iton *. mftflfs'··:20~mesh 

P~M.~~t Weightf. , i) Assa¥13 · icpercent;t,j~Dist:li'ibjif14.Ql\p Blill!!.tJlt!J&~: 
percen.t Sn W03 ·. 4~.~Lrf;,lJh1f ~W',ih:.:$ . 

':~:;:::u<>ncenir&ti;;;;::' :,::''.c":'::~':::,:: ::!'!fif'::;;;:;:;::'!::::i~~:~o:;;:~";'::;~;','·r;~~;JY:~·;;:;:'.c::~~:L::;',;;;-;;'1,19w~:~'.;~;;<;J:?~t~~·,;:::::a:'.l:l;';:::;~:',1~S,:c:;-:<~:;:::~~~,~ 

Middling 308 .64 .oB .• 6, .4 
Tailing 57 o9 J~11fi:t~:lL)h, Y':At'~~le\ 2o0 l2o9 
Slime J.0•4 lo03 . .36. . ~,o9 . ,?o2 

bt1~¢~~~~f!!A&j:,,~a::~l !1':~':';~i:19f,:lJ:w ;;~:I:ft~z,;~r~~~q;~~~~~~.$J'i: ;;tr'1;~q:ij;!~.:~:,~;,,~1~~::~~~~Qi',~'~'N~1r.%~ 
.-~,_,,~t . .?>;j' t~ :t1~f{j·, /£~;~:~}~~: ~~' ... :.~~ ;~V~;~;:,~·;<1~',t'.1 . ,~';/~a~J~}~ f:?i thJ ~!~ ~1' !~~-(~ {~} t:l(~1~t ::'.~; rjt~ .. 5:; &itJ .. ~J _b@~1~lf i~~J~lf:t ~~I . ~1~~J;f~,:[ d'~~1r ·. ~,~I.*~~· l~~:1~tllJc;io 
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~~:f~~,~~L;o;\,'•• .. , 
·Tailing 
Slime 

Calculated :feed 

, , d1·~1~§J:' . · .. >~~:•t:: · t~•;. ''· ..... i· ,{~;·~ ,~ ~J.\)i, '.·:·c; :i1 

ao:4 ' : · "11
· <:ij9' ·' · :·02· ': · · "! '\ +~:·f' · \' ··· ''~:§ 1

: 

·.' l,9,·~·,; ... >,·¥.~~~~ ... ~hi.::.>' ..... 2o;t. ;;:::Ff.Jri61:Z 
.~ .• --,;·1r"\:,-,._..,,•q 1,-,,····''··>o~,,,-,·:., ·~ ·. '•'··' / ., •' '· ·~ · ,, ... ., /!!·(',.. 

lOOoO 4o25 0.68 lOOoO 100~0 
11 ... 1,,,,,,:,.,L,,...,, .. ~.,.,,.,_,...,,...;.!. ~.,,.-..'../:,;r •.• n ~-- ·-.l~u. .. ·.J-'ol..;<.~'"n' 11, • .i.;-... .,..wlloli<l-'-'"' .;·~ -~ ...... ·~ ,, .,, .. ,. ..• ,,_,. .,., : , , , ,,, ,. •. ~~' ····; ·, ••.. • - • •' ·• .... , ,_,,~ '• .. ;.; '""···· :~- 1 L ;,_- •· ·11L ·,: ._.11'.. .. 11: •. • .!;~1,•~1J.·, ~[;,. • .• /.~ .. ~:o· ~-·->· '""' ·>- .,.,.. .. • 

: ::0 L?Y.?. : : :: :::;_;~:,_ :~ tlii:=~ 
. '" i \<} "' . '-, ' 

· .1" ' SUltilna.ry ot. iResul ts ' .. · · .. · 

:i•·nl'l:1,ro·<r 
'

1 '""7WO "'· 

· ...... ,., "'"• .. u111c .• ·· .,,;-~/ r~._.,1,,. n.1;~, •,., ''"··' '' : .. • -·'t ·•· ~:i .' 
: ::·;(l:n: :l,J;,i)?,,.:.·:~;_;{:~.rl:.'.\ 

·!.~ ~ .: .c .. r }~ ·t_. v ·JV;. 

\.'1 " ~·~ . :.·' {. ,' ·.~ .: ( i .. f ' t 

The '.i~~:i.oe box.:cofi~entra.te._.~ample'.'.~ilmitted·,io?, "testi11~ .was,.:t,o~~ ft.9: 
be amenable· to up ... g:Niding by gravity methOds with· ·high recoV'i~:Lfl.i!''·o1 1 i\fa'i"'and 
tungsten. Tabling produced cleaner concentrates than spiral treatm.ento It 
was ass~<11:;~11we·\rer;·:'.~th·at· a:· s:tngle ·or ·d0u'6:Le·· re.;,treatiriiit :e>:tt::;tne::.:ii1'.Pd~·ra1'.::'.::~:.: ... ··::; · · 
rougher concentrates would prodUC.13 .. ,a p~~~9~.,of ,µ~table grade. Suoh t;reat ... 
ment was not performed in the laUbl"a'tfo.1ey·'bEi'oiil}use ·~;e insufficient sa.mpleo 

As' 1.~hfi' ~s·~lir~:r:..s:r .. i·th~~~; ite ~f~s'rli..(·a: '#t\ i 8~:ttft11ai-. ,'.;s~ i1_~1s ,.~~':·1 1tl!¥Jt~}.: . '-~~~.~~ ......... . 
the nehV'e~"E -~:trimehib ·comp1r·,'•1""''if;lie>'·:u·;. ··s~1 "~:tw' co~t>i'at±bn·~ini1fi · ~ ... ·:a~uti:tei ' 1

' 

oo····rt~!tmte1tit' ff:~~~i~a:rla ;:~Mr.a ~i;:)itei7:s' • .a...:tXJa:c~~ohoeWttit'oiii ci~;" " 1i~:e ':G:· 1
'.: • 

o-~a tioh" a-t''J'.t)s''f? RiVer'~: k'''l>UH:ng;rti$' (f~"'{)'' r(h.A. '•' '1(·1:')· ·si. : ~~:,a;~in. =~. ·'.I• ~aa 4'a · .. 1.)?i .. s '~'..:c, ... ··.'.' .·.·, 
l;'1ilil 7;;> h~' ?i, .. ,'. ·" ........ 1 .•. ,,,, ,~ilipt'P~'J.'"'· <'; 'l(·l''• 

equipment, a total o:f' 128 .5 tons Of Oc.moeritrate WI:\~; p¥od.uoed at a:ri :a~rage··' ' ... 
grade of .54.6 percent Sn and 9.3 percent W03. 
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A total o:f eight ore samples, . as ~11 .as severa,:L s,~ples of mill pro .. 
ducts were submitted to th• Jt1.ne·au~: la:bori.:tk>ry :rof' ben~ffciat:ten · testing from 
the period April 1952 to October 1954. For the sake of brevity.I' this report 
summarizes the··re~lts··0f"inv~~~.i$~.~i~~E3,.'.:~n:dm~ted·on· the·"two samples· most· -· 
nearly represen.ta~~~~ a.s .. to,.gra1e,.,a:nd" ehar~.~'{:ie:t' .. ot .,the.";'f'eed to·- ~e dtli.11 dur
ing the same pertOd·~ · They have ·bt1h11n desig;l'1.Ei'ted smnples ·1 an~ 2 for simp~i'."' .. 
city Of prE!lsenUlt'ion. ' .. . " , . . ., " ' ,, ' ' . ... - ... ······ .: " . ····· ..... -. ". 

"J.,"'') . .., 
\ •. (0. .. ~ :'. ~ .' '·" ·;, 

,'; '; 

,;•'····•···- ;.!-~-. ~~·,.~,c,.·CJj).; ~.l»'··,.;·,.i.,-:.f>I" tl•~>,1!1~'' ,'<<~!·. •'-::r·;,r l. 
. , • ,,. !·"• ;. '' _ . ~··• .,.,. ·,.-., ,.·,\ • 0 ,,,. , •>i-'" _ " v~ ,. ,, .,or , . ' ·' '·· '.' -,. • .. /.\'I V · ':I•,,. 

Thi:s,· sar«ple"' EH3f;lentiallY''"eentl:tn.s';.:ka.olifi~t:t~;f "wh;t:tf:: ii~&azJ: ete'riot ti~ :·.1e~s .. 
fluorite: am a: ·Ml/~•s:Laniloob$a$g Jcaa.o:Lti9r ·s01ne·::.:4ua}:tot~1~'"i t:the,.i~~i'ine·d/ olss'.i'fierl...v i. I, 

1 te' chlor:Lte·~ l:Lm@nite ,> a1.~i'tU>tf•;:.f'$J.d~a~; lfttttJ00v:Lte1} 'landt;t;smi1!1.l: .. mountl!f 1bt '' .<: 
1

' 

pyroxen~;Cmnph:Lb0le·f'Wol$xiainitt,,•·:•patite·, :p;rrbtri6);.pli'.itt1Y 1and::1,sol••tl.:t~; ··.A::tso ,, 1
"" 

present are tra.oe amounts of arsenopyrite, pyrite.11 ma.la.ah:Lte 9 ce:russite, and 
tourmaline. .,,e~:;;:~L,:~. 1;1:~~ ... P.-~·_1}11;:1· ':.: '!.:: · .:;< ,,;; :!<:r:.wr . 

-. The ··oassiterite··ra:nges .. fun·,.·oel.er· ·from ·nearly·eolorless, crir·light· amber·to"' 
nearly black·.<: Th:t smaJ.l altu1>umit 0f"Lp~omoi1!1hi>te 0~0urs' asUteslUiiou.si1 gree:n:Lshf«.· :, 
aggre ga tes·:·.·-associated·,l,with···· 0 ce nrssi te o·'·' ·.. --• .... r, .. ·.r-_, -·· .-.· 

-~r ,.,. .:·,~ "·\' j n· . ,::~ ::;. -: _(· " ."i. t '. .'· :>r :~:: .:r .~· 

the p~:~: .. t!~~;!:~i~~~ th~b:s:~~:~! t~~:~:~ t:f;!:~ ~~-~:'1~b:~=~~~· ~ri 
the plus.~ ,48.¥J11e:itfh!. :C:raetionf thefr eoarser· c~ss!i.teJ:!ite:,;-gl'll.inshan:,ft"ted in .frac ... 
ti. ons tt. :P'':t. O';'~~us .. 20•m~sl116 «'iTllef',bulk of .. ~e .~"~~i~e,l'~te ~p~ars to oocur in 
the 111in.us,,48~mesh J.Q0 ... l11$sl\l.,. size rangeo.J/ Ii· ..... ·' , 1< ... 

~- -:>.\ . '.,!: i· }.'. ~. 't 'l.-' : ~-

,. ~" 

21 UrifM~}t~~~~·,:·.~~~'6W,'i~Wn.;.}t ... :".~,,,: Jt~ s~':_ ·~-9i·~'~ ·~~ ".··c l~,-~,A'~#;~ .·; +~» ~; ~~5~;,::. ·" ' . : ; ""·'. ;' '.\ l .. :.~ 
1.1 un.pub'lished ~·i\torartdiilii 1ir:· bo ''Hass· tCifRi .\a:: W'eiis",.M~~v 2b·~··19r./2 v ·G··i'- ;;; ·';T 
!j/ I 0 •· -~ i·. :··:. ~).·'.' ~·~H~: .. , l'f~ \~~~~·:·;'~-~,'··'~_,/:.;,.-· ~'.1> .. ,·f1_,._,·~~~·:q~~ ~-·\r_:·-~-/':f.•.; .. •!'~ 
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·:·\<.·· · · 1..,';':'··_.Cl,l~mioa~uCh~~l!t.P'tEIX''. !':':.':.· ·;,:<.«; .:y/;,ti• .. i;Y;;1t\.·: 

Representative head samples prepa~ql.fro!Jl )ihe ores were submitted for 
$.ssay. Results are shown in table A .. 9;>"' · 

-
J :\::·;,~:;; '':.;:: '.l ~L'.' , " ;··1~~J!~·;:{ ~;::~n.~rot9,r· a.~,1~~1~ .. , l ,' · ::'·. , 

1 
2 

1.8· 
loO 

::: . ;: 

. f,.~~<-·.'J. ·)1 .. :.~J,,·' '·~' .. ~ .. ~ .,,· ~~ 

Oo28 l2o0 
-;,~J18: .L;'.J: , :J·:\ 6~,7-r't 

:==:::::::::~: ; '; . . ·: : g 

, '.• ,, fle~f'.qUfi~:t4. t~t.4i~•:J sp.,_C:'bl"'of$;rapl;\~e •:i:ia.liy:~i:S;:ii~ .• ·m.a~~ r ;elf':I 1trep~~ s.ed:)1talbi ve.: " f'!' 
p orti.QJJ.f:i! ~ J>t ;, tb,~,i.~1!!1!;.~9:!);~t'Ve!1:\l.•4:~.<~Jile.Ap.:r.e s,n~~JJ,\~ :fli>P ~.o~8;!tt.e:·" ,cqu,!<m~:Lt:t;!9~1 Clfl· J:t. ':~1J:'::.. 
the mErt•l~:. -~~.1:1;\:ili$d ·~ :l.n1dl,;a.:li>.l.~ A"'!lO:o. ,, ,;,4;w otll.•~::J.!ll1'~;nt:s~ ;:ii'., p:r.~sent~ @.·re.'.' ·!LrJ.1 "L': , > < 
'mou.~'tifi!:\ low:~·ri . :t,,hau:,1! ;th.e ;)ni.1:ld.inu,rnc d.•~e~'bf.~.ipy;,;,~be. ~oµ~:int: ;te opmtlqU.~ ~m:ployedo·; "' '.':c 

..• r::;,' ;·, z·· n .:> ~~"." .1'-. ~ -;_ .•. :·:1, }· }':·_r\-.(·: :-' :~·; ~ j·:· ... ,1 '1<· .~ OJ.(~r:-,; ~:1'lJH. r;} :· · .t·~:·~-·~· 
·· TAB!E .J. ... lOo ... SJ!~etrographio analzses 

••***?,~ .. ~:-,.~·1 .. -> .'.-.::.:!.·.r: _Ft"'' __ V_w,_1_1 .. ~·.1.<,, 11 ~.( .. r.1...1.~~ .1 . 1 !}( i.J..:d~llft . .l f~ia(~o." .. T1.:1.·.· :.'t·i:vr,;'Je."}~~ 1,.:t.=·-~ri~ 

Sample.i i'":!'J,' ,A;s''";Be: ,,:Bi:: Snr1:c0a· CUbftf'b."aMg;;;·~i'Fen ;Mn:r(:tS!l SW'>·i["' "m"rc;:' Baib,t,i:I '~: .. ''JC:'~t': 
.: ._.,;, f~~~.~-:1 .r; .. _,. ri·.lt.i~ ~ .... ·~-~J:r:,e: ,"7.t; .·'.! f!.t ... -J .\~:!. .f :; ?.>~ v 

-~-.~--~i'.~i-"_;::_'( .i"i ·, . . · 1 :-'J.·~ (.0: -,:. :•:·')::·~~1pt:·~;,:_. ,2 ~)Jfr.~~.J. 1.;.~:;_:.J ti_,.~:·j·,_1 : 1 :.:·;'..1_:> ::: .. i1 !·.;:,;.-·. b.i:~iT 
,~ .·ir Lr;.:· .;: .. :·",.;i . ,:·, :~t~a:!l.eat .. Metbodsu .. ·.:; Js::".':,,:, .. ,, .:"'r''':>;''i'1 ,,, ,·r1;;;_, ...... _:;:J; 

·· ·: 1 ~· ... ;,:: ,, 't.•1 ('·:;.-.-:.,'. h::~e. e; ":·~~·t.n'·.tj11;_;·: ·:.':·:.ir··."-")·!·.~·~~:::/:i"' ;.-~:.:.,. 1-.~.h:.c-~·~ .. ,:~.~~.·1·,··.'.:: '"~l-)·,.i):·~eJJt} 1.~.::·,1 .f.t.1··~;,' 

Goo~,.:~tt;tJ:W' Pf?~P~~~r:~tt,o.t(Pf~C~~~~c 9Pi·;'9,r9,s; r~,qu~;r·~·1'~.~~t•:ii9~u~• G :,!•'':! )i!J:i 

valuable" .~P.er,.l. :~8P~~t t'l).'111~~'; &,:f.<;>~ 1~~·., P.~rq.)l.i'\i.1 ~~:. sogµ; ·~{iii1:>,e.f~ti.~~i:';i.~ 1 a_Q,'j', ·" :t L;i: 
complishea to~ prevent T.hei cha.nee of thEI .minerals being ground to sl~h$.XJ.Q:L~•l'·<'. 
,1ti:mately lost. This is particularly vital when the minerals to be recov~ 
fllre~, p.~ye\ !·~,. 1t~:9'.~~nci: .~O. .. ~l·:JJn~ : ,r~a..4~:!.y <t 'suR\lr~l\lg .tlie, f&)_9,ra~9;t"y.: ·1PV~.r;;t:tg~ti~.llS 
conauo;~~~ ,,Q,~ ·, ~o;~~ ,J~ v~-~ .: ox-~ 9 '.':)V:~1'1PllB~.:,·~9.);1.S,i4.~ r• ti~)f '· w;a.13 f. g:t:veni,~;o:, 'tllt>. c~;tµdy '?f::.· :, 1,: .. i 
treatment ·methods ridn:tmizing the slime loss of tin and tungs:!;~~~·:ci .. LJ:'<ic ;;:'.'<' .;:y_; 

·-The wide::·differences· ·:tn':· · ec:ftic. gr~v:tt:t.~s- 'l.)f ".th'e·g~ii:i:111t~· " :. ~>;~f:·m+µeXiR' ···:, ;" 
a1s :tnd:tcatei:l-.''i:hat:jbenear:tc:tat~fi by g~a:.;fitY fueth1oartwoti.1~r~~··· li~kl3ie·~ .·:.[~'··1 :_ 

The intimacy. 9~:.·T'ss,q~if'.tt,on. 9f .. ,~ ~.~r~.*.o~i o~::!flte, oa~,si~~,;r~~!il ~~ll <th~,·: g~ngt;1,~1, 
however, precludEild treatment at coarse sizeso 



1 ... 11 .. ··· 

For laboratory tae1it.h~;'t~s'ts~. bte was sc:teen-sized 'rid' ~ach fraction 
was tabled separately. This method of sizing table feed is admitted to be 
inferior to hydraulic sizing· but· was the ·pest subst:ttuta ·a:vailable" at this 
1abo~a:t;·oey:.. 'i'.~./<:.:<f}J·'<., ;.~· .::~. · .:.>·· <', -:< ·•·:''·-' 

/1.' '· ~.:;·. ! ,:: .< )'t '. ·." 

SiziD:~ 
, I : y -~ '. .... '.i,' ':.-,~ .. -' 

D.~r~ng the cbu~~e 0£ th.~. lab ore.to~ studies.·~ , n\mierous sizing t~;~~s . · i •. · ·' ' 

were ma.ala: to dete:r~·rie thEil d4:stributid!:1 of ore n;tne:r~ls in various f.;t<ao't:t,:ons •. 
The screrEH'l analyse,s summariz~d:· .in tables A-11 anq · A.~12 show typical · resu,;tr~." ,. ., 
For th~se tests, .ore was brci~~n in a jaw: crushe~ a¥ roll~orushed 111:.·.~t·a~~s '.'.·'.· 
to pas4J.:a 3-mesh 'screen. Th.(19 's&nples were scree~i..s;Lzed wet.9 using e~an~~~d,· 
'.fyler ·~n.~ves, and: the minus 200 ... mesh :f?a,ction wa:~.:~~slimed by- deoai1~~~~9~~ .•. ''., 
Each fraction was analyzed for tin and, tungsteno: :. R~sults are shown :l:n; .·t~:l:>lf3.s:, 
A-11 a:nd A-12. ·' , , · "'1 ·:· •• · • ·· · • .. ·" .: . .r ... • 

., " .· I "", I: . 
ti :'. I 

'to ':'•'·f'''!'1' I' 1111 '._, .. , •. , .•. · ,:.-:.:~," ''''(_::·.·r-.·~~" .. ' ..... .'.·:.!;··.f_ii.:;1.~'.';··_~._~·"'' i;·_···00;t~~UllP!l!P.P""*iori ..... I -·-, 

Pr9(iuct Weight., !ss!'l$ ;eercent_ p:tst,:j..bl_\tion ~rcent:, 
;n :,i,·.;,· .... ··percent :·.sn· :. 11 ·· .. ··.··W63'.''.'n;.<·:.3n.:·;. ''. W0_3·· 

t)i~·;,':' :r··-. -·· ·" ; . \ ~i ~ _-, i_- N r _:·X:: ~-•,, 1. ·!.·~ . ~-~ '. .··, 'I ·-t ,'?}f, , .. iU, ;rJ.1 ·~I ... -' t ~ (..•.1 . , , .; , 

Plus 6-mesh 34.07 L.4 Ool6 .n:2._'5\.f$''·,1.+ ;,,,,;2'2~$ 
Plus 10-mesh 15 020 2 .o 036 1603 . . 22 .:i.. 

~:::~~=:: • , , . . .}~:n· '(, ~~?'. . <:H~· · ,·;:·~!!!: .. ;::· '.·tEl. " . 
~i::r;~~'.::::~'..'· ::. .,,:·:·" · .... '. .. ~. ···~:·~~·);'., ·'i ,~t~;·:,,.;,,·,:._';,~,;,'.'.;g~-r '

1

\ ·: ' $ oS'"'' . 3o3 · · · 
PluslOO-mesh,i:'< :•> ..• 2:~6~1. . .,'!:.~3,,.~(ri··· :,,; 'o31· ·4~5''' ··,;.;r''···· 
Plus 200-mesh 2o98 3o3 035 . . 51>:3 4.,+, 
Minu:si200"*1'00Sh sand ... ::: 

1
5
0 
.. :6

2
:
0
7 ... ' ·.· .;'2·.: .. l0···

3
·." ...... ~0:.;.:_.~.·:··•···· n::.6·;,1' '~.·,·:·fi•0·.·~ ... ~· :.;,

1
,, Slime ¥ u ... v " ,~.,,,,,Y': .. :·<~·r11 · 1.1. -

• . •. . i ~ ~ ; :~ ··· 100 o©f> •.. : •< .·'0.:124."J: ; rd.Q.0(')6@ ''•' ; 'l<Do.o:· 

- .. '..,,· .. 

•' ;,1 •.:. 
) r· .. ·.'·- ' 

;·:;'.I'• 

• • :~ ::' • • ( I ',' <_ \ 
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-
Product 

: ·' '~ 

t. !· I .! • • ~ >, 

Weight, 
percent. 

.... 
Assay, narc~nt 
Sn W03 

Distribution·· 
- Sn 

·, ! 

Calculated head 
,. ' 

.<100.00 ..... .... .. .. 
' . . I ,' "· ' .. • • , . • . • '. '. :· . ·t i (: " - ' , ~. l /', . ,. . . ! ( . . • 

~~~g-'t~ m:t~~ 3-mes~:Jf~inch') 'reduced ap;~o~ately 50 per~~~i···~r 
the ore• to· minus· lO•mesh·•· ·The unders:t.z; · contairied 5' t6''6''"p~roent''6f""tlie ·· 
total t¥1:t:·and tungsten. . ·'··, . . , ~,,,, n"''· ·' 

;-!l •": ·.:i: I,' :L:.:~\r_;.,,t:i ~· ;-: ~·.:J ·;, 
'.Ce~, to twelv~ :percent o:f :bhe total·~:t.ght 0!·1 jme ore was present>il.n:'theu ''., 

slime ,l'ra~tion (a1;p~oximatelY,:, ~inum 400"*lJlesh).. App:foximately Oo 7 P,E!t:t'!~~n:t..' of•:·!": 
the tin .. and 4 perc~nt of th~. tµngsten ~~ prese~:'I;. ·in this fraotion6.0:,,,,;i:n'~;!.i e;1 1•1: 

these ,and su.bseqlliept tests it« j.las noted. .. :!:liiat def!!J.11,ning must be aooom.pl/.isb'ed•::::» ·' :. 
a.t ext,r~mely low ;pp.:t,.p density to mi:n.tmi$e, tin and t.:ungsten lossesod: :~;;J C!:." ::,;J.'. 

i' .~ r 1 ··~ ;- } f ~\'.·, .• · '!·~".·-.":<.,:·1~.,f\.;'!'.~ .. :::~f_{r·~:·1 

Th~\various '13~~ed fractie~s were st'1,~ied, us.~pg a binoo!llar ,m.i.,Q.li"OS~~pe~ ... ;r.; 
and the. f(ollowing'. observation111 were mad~; .. 1:, : ,.,,_;_; · 

. •,·.~ ' ' .;.• • I ; ' 

lt1L .• ;~J,.us 6- ·~md;plus lO~me:sh: No free oonce:b.tra.te grains .. f«<llonsft.dltabl• : 
free gangue. It was not~d ~hat nW!lerc:mf!J g~nro,te g~~~s h~<;l mi.t:i'Q.~e mi,ne;t".~l .. .. : 
:t.nolU:si6ns. · 'llhese ·inclusions would increase the apparent specifier ·g:rav:tt1~·· 
of the grains to no marked degree so tha:t the grains probably would report 
in a gravity tailing. 

2. Plus 20~m.esh: A few free concentrate grainso Mor~ f.:t"Ele gangueo 
Bulk of material as looked partioleso 

3. Plus 35 ... , 48-, and 65 .. mesht Some free concentrate grainse Mu.oh 
free gangue. Bulk of material still lockedo 

4+ Plus 100..irnesht About half of concentrate grains free$ balance 
looked in aggrega;~e grains. 
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:j 1 ...... , 

6 ~' :Mim:i:~( 2bQ::.inesn sand: .:Neai-ly ·all ot. mirieraf liber~ted·~ "" . 
~ :· '. : ' ' ' > ~ , ', \ ' < • " ' ' I L t ~ > i, • ) 'i, ' ) ! /' I • ' j-j < '< , :_r•: 

· ·. ·" •... ,'' ,, · ·:i j "'',ii;· at-aVit;r':ce>no\~:rttrat':i?~:.'~r;~~-~.¥1~~,~;· -':." i;.
0 

, •.•.. : "". }; • :: ~ .. u·. ~ ~ . "; .' -; . 

N~ere>~,s .. t.~s~~ .:were. r:uxi. o~ L9s~ ... R~y~r: ,or~ ... ~fflllO~~~ ;u.~~tW :y~.~()'!lS:~·rush,~ng 
and grinding ·teefuiiques' arid sev$r'al eravity se!)af~tion meth'ods·~,.·:;,,.·" ,· ;:~;;;~, .. :,,.:,( '" t - . . .. 

Jig(?;ing was ,employ-ed satisfaoto;ri+y on:~inupi 6•plus +4-mesh fr(aqj:;iona, 
of th~zfa or~:s(:~hial( ~ontS:itl.e~' eassiterite "gi'~iri~' lib~x-,tMa.:.·*p ;·t,p.~~: ~:t~~ .. ··: · . . , 
rang$• :·Pre:\,ifu':tn~y tests, ·<;n. ore orushea''tb itlinus ~O•lfiesl:l·~;,;nrade' wi~}l''t,li$'.' :< ''·· 

~~~h~:~~~:~i~:!~0a;~~~~~;;,:~~~~.~ w~~~(,;d;~~~~~~~~~~~~*~i~:~~~~~~i~::.~,~~~::.'..',::·:~ .• :'.: 
conoentrate-tailin'g'sepa.:ration line· by. the··'slilfie ... £o:rt11in~rc:oifo'h:ttuents or th~· · ·." 
or.1:11o. rn .. !10. ~~~e~. ~o:-rey~r' .V:~re •. r~~µ~~~ o~~a~~~ .. ~uper~gt t..?,}h,o~~. ·.~~~. b?,, 
ta;bl1n.g .• · ····~~ ·w~s··deqidll'l<'.1 that· s;nce::t1J.,'.;L~·!fdn,:ers,:+ ·tai:\;~ne; .c~11np:t?::·pe :pro~~l3¢~t ..... "· 
by tablin?:'m:tnus 20•plu:s 35 .... mesh ore~··· !'t1±s"·uuUbtfui''·'that1 

• ±t'· ·cap ;.~·~::i'~:~·~y''§. .. ":, · :. 
with a spiral concentratoro · ""' · ··.· · · · · "· · ··· ·· ·· ' 

}3P:a~fi1g'''i;ab!l.({t~iatm~~W··&r1 ithe>.>~i:1.rn~.'.*r~.<~'.tiQ* 'g~fer~~¢6~~r~:.i~t:·.¢a~~if:·:.1 , ... , .... , .. 
terit¥ ·~.~pe~f.6r· .. t.o :i;-·~~oyer;Y'by ·tr:~a~meJht .. wi~l1· a .. 1'ab9t~t'o~y:.+~u .~~t' ·.$~~u": ·1:·:· •. , j,: ::·'. 
tba t '~iinul,a ~f'~·::'~r·e~ tm~~~:·:.w:1 ~~<: F( .~tio~~. ¥tl'~pi €( ~~b.f~1~ •. ;r~~~ rr~~~n, t:t·~~~•.:, .' ··.: ·:' ·, ( ·:'.' ' 
were o\)ta~?le,./1•~:9ir tn.t.~··p~,e,se .··qr th.e ·irfY'~~~,;g~'f,~O~'i:;h~ey~~;·,:'\'.iQ;;¥.~~/~,~~*'i~i~.~ .. ; .. ;:, 
conclus.~1?~f.~n .. t if. ~o;}.n}~ ,,.,;x:.··:·:, '" · · "/ .. · , " . ···.·· ·· · L, ":,,·::.' '''.~'· ·,· •. • .. ~:;\ '. . ." 1;,1;. ,,; •. 

'·'~~·:·~.r~t!~~~~~;J~bl~h~.1}~~~f'a;t.~S ~;#dica;~~1.::>tha~·(.:.:·:' .. ~:.:~:'.'i ·:;;,'.., 1.j.~' . .';.\ ··.r,:,r~:,-'· 
rt.··c9J;i~·~#~#.:~~1J~:;s .. ,r0~4t~ ~rt.~q~a·~·".ifgm,~m'~t~r~~~· .. btj~f~~~~.:.t.Xl'~ .. ·1·:: ·;··'", ',· 

200-mesh.; :"!ti'·'s~me.\test!:i \f to 9~ •' e*cent ·()£' th~'tin'.·'ij,tid .. 6~!":" ~o 'nti' 9·;t thE1' > 'lif. :· .,.,..,. . . ... ., .... P, .... ,.JP ....... ., ....... , . , .... P .: 1 ~ ., .... , •. ,. .. .. 

tun . ~ten 'in. ~h~~ p;t~ey '~9Q•#~sh frs4~;t(>i;i' wer~ *'eh9v~~~~· :;ii .. ·t.p,e '!JO~~~~:t*'ii'Y,e ~'." :·: •~ · ·· ·, 
Con~eh trat.'i ':' o:f the' iliiite:rfal fin$r''t}i ti, 200;;;.if!e~h . however i w'as 6 e. d~ff!i.,,.' . .. ' 
oul t .~~:'}$'~~.\~'i~~~~,~~o ·····' .... '.'· '·· ,· ;. , ,·,; .·.,~ ,.·,\·:·.~: "•''.1·~ '.:·.. • •. ' '.':·:·;;:.:.:··;J ;"irl ~. '':.,···~ .. ·:,: '·:: .::·n 2''' 

6 . .. t:> gt' . " · V · · ~ '!< · .·. · i ~Y.- ,t. ~ .. t ,m · .. p .... · l'! ,., ·· · . . , , . • 2: · 'o.r·:;.~1:t' 1the;;orushi. h~:'ahd: .. · :triM.iri~··.c ... eohhi"'~."~t11 t~~ ii·Y''i.l ~if'B.'1·.'~t.1;...'.i{.8£ .... ,. ... 
roll-crushing to minus 3/4 ... inch and att:r tioll''gr:t i'.ng''tpp'~afi·ed bO''be ·iiiost'' ""'""' 
satisfactory:.. By this method the soft loosely cemented a.gg.J.omerates in the 
ore were broken and the ore minerals liberated with very little. breakage of 
the minerals themselveso Thus, up to 80 percent 0£ the tin and 65 percent of 
the tungsten were retained in the easily treated plus· 200""mesh fractions& 
In comparison, a test that employed conventional ball mill grinding of ore 
tq minus 20-meshresulted in the retention of oµly 58 pero~nt of the tin and 
53 pe:rcent of the tungsten in fractions coarser than 200 ... mesho 

Subsequent testing indicated tpat roll-crushing as fine as minus ~-inch 
followed by attrition grinding resulted in only a negligible increase in tin 
and tungsten slime losso 
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3:d•J3i c~reful d~6~~tati.Sn'. "6~ 1 mechanioal''~epar'1~f6n ;i'.il«:l:f.:(~~ puip, a.1 

slime product (approximately minus hOO•mesh) low in tin ·content was removed 
from the fine san~~' ~~s , :~dµ.,~~g -phe, , ~o~n~; o,f; fin~.~; to l;>e .. t~~:l-~~9n, ,!JP.en. :· 
attrition grinding was employed, this sl:tme·prOduot contained up to 50 pe>r-
cent of the original weight: Q;f., tl,le . Pl',e ~ll:d ~on,t,ai,l)ed., o~ly;, a.bout 5 peroent of 
the t:tn and 10 percent of the' tllrigsten~ " ·· · ·. · · ·· 

·~;'.''Ul'·'·J.!Tibi:iti~'·i>th'.$.J~.1 ~4 t't~·¢~~9n~ ·~f·;;~~·.gay~.,.l?~t:t-S~·:,J;'e,c9,Vi.~~~~~;',.~ll~i·;~~i~. 
ing unsized feed. · · " · · · ·· · · ··· · · ·· ' · · · · · · · · · · · ·. ·· · · · · ' · · ··. 

,-~~·r::: t~~~~~l~§r,';Jilthµ~, · ~9 ... , pi~~:·.~oi~~k .a*d:. ~~u,~'» ·z.o~,,.; ~~4s'l,3,)~~s~;~i~~Pi~i .. 
ial yie:+~.~ar-(:f~~o~pt,tat~:~.:li?Yi'!f·:~(),t~U~n,g: l,o.~. e~oµgh 1.Qr. ~e.J~~tt,on,w:~sd:~~e ~.~,,.·· .. ···: 
these ,~j.~~n r~~~~s}l;f':• Th~ ;Hlf~Wf· .J5v-•:P.,l'1~,, 48~\t~'lfd't" ~1'.1U!c,4~Y.r )',;~~'"'§51111~~-i:m!f~:f~$),*'.'. 
produ,9~? ~,9t,1 g:p_rrl,,. 1, ,9.9;;io~l}t~~;t~ .. and, lqw ,~.¥~'.1:-.{, fli~,in.g,. 1:tP~)·'· al.~p, ~,:)11,+,-;i~ Jn~" ,: ,., , :• 
prodY.Rr :t-ea~::r,.~~VtJ'~ff .. ,f.u~~b,~~(.gr;na:tng ,~~r;;}~.d~,quate ,p.J:>!il.~'rv.to~,~; .r:; c,~ , .. ,.~" .. · ik>~Jj, ''·' 

', 9~·:'. A~1'£0'.·1 'gh'J,~9°;)' i.X*ti.e '.tniddli .•. ! ~~-, ,• rp~~-~~d··:r~Plll;· t'.·.~;:'''}.;,u~u~·~'6$2w;J1t'. : i : 

1
,

1 
,' 

:frac~,·~9~$:;.·Je~~iP,1Q,·'.W~ o~,;. ~b:t~'. ~t~~ai; ~tut if~4 ~* ,p,v~~-~~;:~ .. ·· ~g ;4t. ~~ .. ·., ~P:~«;,. i .• 
......... g"s' t""'n' "~n' eral'E.f. ·' " ' " ' ' ' ' ' " 
V..u1 v.i lUJ.. c·.~r.::i.::·;:,,·~·-:;·i'~.·r-~~:}. ::·,, 1 Jt'::. r~t. 

B~r~q ~?-.· ~h,' .. ;P+, 9flll•,t~o,P ~·~4 . trp~ . ~pe p~el:intj.~'-?i1, .. ~,,11':1;.,~~· ~ ~:f.'61 , ~$~,:, i •. 
crushed .~~ , IJ!:LnJ={-,~;)/~·irio~;·~~4. ,~tt~i~i?n gro~4 J~ '·' o~~~t:)~~~(?,~ .9 (.(,9c ,t,,rge,, ..... ' 
ball m:t ... ~.·~~ .. · .. ~.-.w .. a~1 .a.;v .... a .. J ... :J.ap. ~~.J· .. ' u;t .. ~'~· a .. ··f.~Y. :~t. -. ~fl.?ll.,: J?~ .. l·. ;ts. 1'1s., '.·.·.~·g:r~Pi4.tff~··:R1·.e.~;,.~. 1 ....... :.:'r~.·~ ." .,.,, .. i· mat.~r-~~l ~s11p~;i:4pa~oa1;y,,~~~file~~~. 0~ 1 ~01de,~h a21~ ~p.e,.,ov~J\"S:t~.,,.r~;t,u~~~~. fo,r . , , 
further grinding until all oi' tlie ore ·passed 10..,:mesh,, ~.b~l !9i't~Jf:';i~l; ~'~;' : :•; ·'. " 
sereen-sized on 20-, 35-, 48-, 65-, 100-9 and 200"'ftlesh sieves~ 1he minus 
200-mesh fraction was oar'~~~}Y: 14@.l\ll;lmf.1Gi Rit··.qe,c•~v~t1~J/li ~x;t~ p~~1 ~:i'rtt,n~,na.~. ·.;.' 
discarded without treatment. ·Each sized fraction was tabled 'sepa:rate!Y'o The 
10/20-meah Rr9~J·,iQ;tl 1y,~e.;d~d; ~ ,eq;n.c~~t,~~~: and· ~ tap.irig whiQ;i}r :w;~~.:·~t~;r;iM~io~ 
ground.,,'t~ p~s~11~Q~~sh, 1~,t~e~J1.nd add~a .. ~~ .~lie oorr,sJ?pnd~g,f'r~.q~iR~is o~. :·'" . ,, 
origina1:.,?~.~ -~lie'.2q/3'~1!19~~,r~~~tion ~~s11~r~~~~~ ~~~;~a~;LY.~ .. ~~ .,35(~8 •Jil!:i. 
48/65 w~l7e;'ta1:>1ed to produce ooneent~a:te~. W,idQ:liJ;lg 9 ·~l;l~. t~;hlibg with 9lily ~he 
mid.dlib.~.ib$ih(l ':re~ound"and re ... treit~d. 'Tile middlings from pii,.,.65/l:o¢·;' S:fl~" ,, 
100/200-mesh fractions were added to the next finer size "without' regrindihgo " · · 
The ~~µs .2PPT'~~~~ ~an~ __ ,"f~S tll}~l,4 ·'.t.Q,,p{4d,µ~:~ ,<;m~i .o()µo~):J.tl;'at~.:~l'l<lr'!i'-tM.n$• 
Resulit,f:.~e~c'.'.~h?w,:,.*~,. ,~~·9fr':~.·,+t;},~1'~,,+t1 ' .3.· :., :.:. , ·,:'. ... ,<" /.;·: ;. ·,, .· ;,, · ,. :, · j·, ,i:d,;:·.r: ·'.', _,; 

\~ ' \ ~ l f) ! ' ~ \ ' ' ~' ' ' ' . }"i·· 

' '~ . ' ' ' ' ' 

"'" ... :·:· ' '1<' (' ,:,, 
··f·t {_; 

,· .•. ' ·;. :}{:. '. .. :.i ~' : . .. ; ; 

'' . ; -\ 
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' > . ;'~LE; ,,A•;l.~ 0 - Ta~:).e ,;o:n.re~tt,l!\t:ipna . s~~e ~ ~, '[ti C• ' i '" ' i .' \( ' 

',I',< 

Product ~~ighi·~' 
percent 

.)~~;;-)\ ,~>.::.1 _,,_~, , . . ;:1;_·,. -..... :_ .. ;· · ~":>}"~·.,,·:··· :r~"·:~:,.· :\3'_~·::·'.'~ .. :·.~· t ;·:~n.':-':~·r·.:·~ . '•-1.. ··_.~::.·t , .. ~:'r··:'.-::1· 

Product • w~ighi~ . . ,,. ' .. 'l;~at;'1k~~oehf '·:·:·.·nl;tributiona'f""Eero~rit'' •. 
'" :.:, .. ::•.'.,fo> ,..:·.,, ..• > .. P9~9EIYt .... , .. ; •:,§n, .·.::<.(·:.: ,,,.;(Wl'.l:Jb ... ·1·'.•i:,:'.::· 1 '.'::§:t1.;u .. ·,,,,.;:W03>-

Calculated head 

Combi.ned Cone. 
.• . ' .. -'.-' :. ' :·-·:--.· : j . -~ 

,. ·,· l : 'i. ,' 

lOOoOO 1.0 

1067 .53.8 

: ''i" " .. : '.~ f I • - I . 

100~0 
:? J'·L .e~ . 

87"6 .58.2 
'.\·HJ<_~· i.: '•-( "' :--rL(~~L: .r .. :~ /·:~_ 

'·;·· 
'· ,> ' 

.·;:; 



------·---·------------ ---------

By attrition gr'irtdih[farid!'tatbi~g':si~~d; ~~~id_;· aJ~r"·af ~i~~emt of the 
tin and an average of about 65 percent of the tungsten were recovered in a 
grav~~Y' qoncentr"~~,J~'&.a;t' a·ssa~d apJ>ro:#tllat'iY 5!51'erce~t sn and ·5~f.perc~nt 
W03~;' '..} .. . :.·,· .. ,:.. . ,,-;,,"'.''.; :'.' .. : ; ... '::.·: .~; .. ', " .,I • ' ,. ''" .• : .1· .: .. : .... ,, : : c:... . '.'i • ~·:·'\' ' .; 

·.•' ·· , ! ·~d .· r·; ~tt\ ~ ·::-1 '. 

GraY:lty donoeritrat:lon;· coiicius':tons · , ,..... · ·· ··· .. " 
•'. - ~,' '. ~ i ,. j 7 i ,I , l \ , \ • • ~ I ' 

,.: ·· f' ,: . ·---~ t ~ \."· .·· ." .. ; ''.,',~_ i"\(lr'/' -"J'.':\.:·! .· 

,: 1.,_sed on the ;results of ~'!-br>ratory ~'11'.~~tigatiop.,s·, the .followinff :~<:ii~'~:i" 'i 

conclusions were' d,tawnt ' If : ! •: i , '. , ' ' • • ': :-. ) ; ' .. I 

-:, '· (~ ; ; :~: ~ ' ,_,.1 -..- -~ (,~ .'::: f, ''.·t- '\)~ 'l. ''
1
1 '·,:; :.:. 

1
' ·t·i., Removal "o:r:. the ore m1~·).f5>°~ls from' t~e grind~%' oirou1 t as soi:>i.'f :~~ .. 1<., '.' ·.; , 

libe~):Lon is ef'~e:9ted is imp~'fl'i;:tve to p~v,nt exce'~.sive losses o:r:·~~1''. ~( · ·'.r· 
tung'$,•~~h QS slinl.$'~; .'" , ' . ,. . 1 ' ,.,'.) '·' ' ;ii<, ", I ' 

1 
\ 

'. t . .:, r ·: .J r:cr . t,~;\. ~ j ~·(~,.~' ~- ~c 
... i ~·· 0 .i'(•, :· ,_., '."1,1. .'·:: ( ;: ...•. •\ ···<',,\ 
'\2? Stage c,~shing and a:trrit:Lon gri¥1ding prior.~:.t-O,;,tabling :resul~~tt;'.':t1t·.,·.·.,·. , 

high'i&r,reooverie11r than normal,. ~rinding ~;tJiodso By ~~~:t;':ltion grimiti~.::·~l".~~;tf"r .. :' 
ment':'·a minimum ~QUnt of th$ tin and t~gsten mine1'l.S:ifas reduced. tQ'"J"th'~··· '· \ ... 
minUi.'" t~oo-me sh tra111tion f~m · Wl\ioh it is; \U.i'fioult t6 · e~feot good fuiiiilti!l'.:f· :.~~. ·. · ·:; 
reco'V&ey.., " .,;·.. . · .. · · · ·.' \\;·" .. , · 1

· • 

f :· ,·v·~ ,. .· '. .>;', r: . :: . :> ~ ' . r I ' i ; ~·:.1.{fH:'·,d: .tF.~:":/i .. '\•' ' .. ~ ... ' _ .. , ··3 ... ;·up to 5o.peroent of th.e'weight of' the ore can be rejected as slime 
of low,·tin content<if separati<im'o:f' slime 1ana fi.ne sane.iris e£fected.·ef»fi'"-': .. ;,,,;:,"'··1 

eient.?l}?.~ d;~uteJ;>:i;t7~.-~. .. .... : .. : '.: . . ..• ··,:::·:.'' ... ,'·. , .. ,;.: .. ·::: .. ·:·",:,:.:.·'..~.:··.~::·:: .~;" .,.",. 

4. Shaking tab;te qono.19nt:ra'.l;ion of sized, ,t'r~otio~(3 pf ... tb§'l", ore gave most 
consistent results and:.h.:tg1l~s~.~reeove'rie1s:'..·0£~'.a11 the ooncefrt;'~t:L9n methods 
tried. For ores containing realtively coarse, free caasiterite particles, 
jig~~·.•· ~f.'.~~;i:r.f·~1r~.r;;,;1~a13t~~~~.:~~~~al:>~.·;·yc,u1a·· be·· ·a?p~1c~b1~~ ..... · ·· ··· · . ., '. ;,·~ , .. ;--:·7 · . · ····· ·· 

effeQ~~·~~~iahj~ettfi~~~g~·~ie~~z:~·· ~t~~~~~~l~i~iig:i~!~~~~~~~:I:!-'···~:~~:n~'~.: ... ·. 
tailin~ should a~e.!'~ge about 0'2\peroent ~rr,~or headf o'tintaining 1 to~ ~;.;~~1·~,· · ''· 
cent_';Sl?-, and con~en~rates assa;y,it)g more tl).a~ :50 pe:re~nt Sn oan be expl(Q~$·~.;:i > 

<~ f- :. 'l.: <· '. 1. '_ .,. :, . ' ', '; "<' '. ·, . • .,Y •.. ·; ,J '> .• , ' . ,, \ 

,6'~ Plant re·ogveey from the'.'.'more :r.efrac~oey fin~:1.material will b~ ",a~2 .. \,:-·. :'... 
peoo'~n;ILboth on :th~ efficiency' bf, the oonoeh~ra tor antl · efficienq o:r :. ~a·' ,'. \ ~.. . . .. 
deslfnd:ng ope:rationi , .. :i ., ' · ,,.h '" ""'· ·•· •· 

\;. ,· ~·;J \ '~' ·,:.'} ' \ _ .. i .. !'.- ... ··.\.,:_,.,,~ i·:"~'ld 
,: ~. ;': .·. ,.'·',.. . ·.. '..:~_·,,·:·~1r ::~-.-~1~ 1·-,·:\·.:: ·, '1:~ Over-al)> plant recov~:ey, therefo:r-e 11 will be:~·~eNli;ndent upon th~·;-if>i+.~: Y;~ 
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Preliminary studies indicated that the plant gravity concentrate· is 

am.enable.:.t() .1•1·ot;rt:ton.treatment·'ror the -:Pefu©va.1.· of' sulif.:tdes(JJ. ··:rn··ii"typiciat· .. ·· .... 
test, a sample of plant ooncen.trate assaying $,3.l pe:i:ooent Sn~ 2o3 percent 
W03 9 3o2 percents, and 2o7 percent As was gro11nd to pass a 65-mesh sieve 





and the sulfides were floated in a slight]y acid circuit using potassium am;~rl 
:x.anthate and pine oil as collector and frother. Removal was made of 94 perc :.n:t 
of the sulfur and 90.S percent of the arsenic with a loss of only 0.,5· percent 
of the tin and l.O percent of the tungsten. The tailing (tin•ttmgsten pro~ 
duct) assayed 59o5 percent Sna 206 percent W03 9 0.,2 perc$nt Sa and 0 .. 3 per= 
cent Aso 

Tin~Tungsten Se.naration Te~ 

Only a cursory study was made of nethods for the separation of tin and 
tungsten in the plant concentrateo Flotati:on of cassiterite, flotation o:f.' 
scheelite and wolf:ram:ite 9 and magnetic separation methods were tried b:t•i.efly.,· 
These preliminary tests were not satisfac·tory.., A thorough investigation of 
·t.his phase of the problem should be made but was considered to be secondary 
to the problem of producing a good grade gravity concentrate with high 
reooveryo 

LABORATORY BENEFICIATION STUDms, LODE OR.Ea FAHRENWALD 

Concurrent with the testing program of the Bureau of Mines and the con~ 
struction and i.nitial operation o:f the mill, Ao W. Fahrenwald, well=known 
metallurgical consultanta conducted laboratory studies on samples of ore sub= 
mitted by the companyo These studies were supplemented by a visit to the mill 
to study the conditions and problems of plant operation ... 

In a report.21 based on the laboratory studies a.nd his visit to the plant 9 

Mr., Fahrenwald urged that the mill be rearranged to include a minimum of six 
shaking tables, hydraulic classification of table feed, and operation, of the 
gringJ,ng circuit in a manner to minimize over=grindi:ngo In an earlier re
por& he stated that grinding should be effecrted by rod milling :i.n a rela= 
tively thin pulpo He submitted the proposed flowsheet shown in figure A=6o 
It will be noted that ·t.his .flowsheet is similar to that suggested by the 
Bureau of Mines laboratory results 9 (figo A-5)o 

Z/ Report by A., w., Jrahrenwald to Ko J., Kadowa Uo S.., Tin Corpoi Ope1"ation at 
Lost River.\) Alaskaa June 18.ll 19520 Correspondence. 

§/ Report by A. W. Fahrenwald to K. J,, Kadow9 April 16.ll 1952., Corvesponden~eo 
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