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APPENDIX A - LABORATORY BENEFICIATION

s s INTRODUGTION © - R

To present a clear plscture of the nature of the ore and the problem of
concentration involved, the: dessiiption of laboratory testing conducted on

Lost River ore has been summarized., For the sake of clariﬁys dlscussion of
laboratory. studies has baen divided into four parﬁse

VTE%MALode, 0r99 Bureau of Minesg Rollas MiésourioSJ;; ‘
ié;;bPlacer concentrate, Bureau of Mines, Albany, Oregon.

_3e  Lode ore, Bureau of Mines, Junesu, Alaskan. .. ;...
ho Lods ore, A Vo Fabremvald, M@‘%@%;Idahm

: IAJQRATORY BENEFIGIATION STUDIFS, LQDE 0RE> RQLLA IABORATQRY
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| Ore Tested o “a!;huswmﬁ

During the course of the Buveau.of Mines drilling campaign at Lost River

1942 to 194k, a number of samples were obtained from existing adits and sur-
' face trenchess. these were submitted to the Rolla;:Missouri station:of the”

Bureau of Mines for evaluation and benefisiation: testingl/i «The' oré siibmiti

ted comprised samples from the Cassiterite; Ida 36119 and Quartzéporphﬁyf

dikes and-from the Greenstone Lodes A compbsite. sample was’ pr@pared to‘ ew

present the typ@ of ore: availabla for passible produ@ﬁi@no‘j SR

g

PhY51ca1 Gharacter cofd Jan e

- A microscopic examination of the composite. sample revealed’ “that the '
minerals, of economic:value, -listed in order of ablindénes weres ' @assiteriﬁe,
wolframite, scheelite, -arsenopyrite; sphalerite; ‘gélena; and’ molybdeniﬁe. _
The gangue was composed chiefly of  quartsz; miscovite;ehiorite, Beryl, pyrites
oxides of iron, and clay minerals.

The cassiterite ocourred mainly in amber to dark: transparent atid trans~
lucent erystal fragments., Most of it was freed by minus %hnmesh grinding,
but a portion of the cassiterite wds inbimately associsted with wolframite
and iron oxides,

The walframite Ochrred 1avgely as dark bﬂown to bleék: platy grainaa L
Some was associated with arsenopyrita, pyritey scheelite; dnd caleite. . Grinde.
ing to minus lhnmesh was estima%ed to be suffieient to 1iberate most of the ,
wolframite« .

1/ H Ec Heide, Investigation of the Lost River Tin Deposit, Seward Peninw.. .
sula, Alaskam Bureau of Mlnes Rpto of Investigations 3902, 19&5, .79 h3w »

O
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- Chemical Charagber .. . 7 iFwe

A partial chemical analysis of a repregsentative portion of the ore
tested is shown in table A=1,

TABIE Aol Ghemical analy@is o

' Aséayg'peféénﬁ o

Sn Wo3 .- Fei o oiZpeso oo Agosodt oBFb 0 Mo

1,02 0§29 T u79 4T 0,18 7 0,10 107 " 0,03

«f Treatment Methods'~' -

The laboratory investigation included a study of table concentration
methods and flotation of sulfides from table contehtrate, ahnd a'preliminary
study of separation of tin and tungsten by'magn@tic and chemical separation
procedures. , ,_“

Table Goncentration AL e e e fﬁ ””f ;

e

A. sample of ore Was erushed o' pass lhwmash'and hydraulieally @lassiw el

fied into a.slime product and:li:sand products estimated to appvoxﬂmate Py
to 35~m@sh, 35~ . t0.65=mesh, 65+ to: 150 mesh, and 150<ito’ 200=mesh, - The' twﬁ
coarsest sand products. were. tabled. to-produce finished concéntrates and

tailings with high tin, contents These:failings were: combined and: crushedr)-.%“

to pass 65-mesh then hydraulically classified into the next 2 sizes of sand
and slime. ot g el

The sand products were tabled:on.a-laboratory shaking table to praduae

finished eoncentratess middiings, and tailings. .The middlings were coms 1

bined, ground ‘to, minus 200-mesh, and. mixed with the slime. fraction. .The:-
:omgiged middling and slime was. tabled +o. yield concentrateg middlinggand
al go

iP?es;ulfosOf'bablingrtmatment 81"@8}‘10’6&1 in”bable A"“2° LEE e G

Product < - . Weight B80T, pergent . . Diﬁtributiong gereenb
Cobe cono. Lol 0L B0 | 15 8o
Middling 3.0k 2,16 0,59 7.0 2.
Tailing 25.05 0 QA7 003 173 _8.7

Calce head . - - 10000 * .- ';0091.1‘“ : . 0033 ,».".: ‘ 10000 0 , 10000




Aw3..;

By tabling ore crushed to minus, Al=mesh and hydraulically sized with
middling re-treatment; 75.7 percent of ‘the' total tin dand 85.9 percent of the
tungsten were recoverad in a combined oongenyrate Jhat assayed 37olk3p§rqent
Sn and Llis BQ“P W04s " Ar ditions o 7.percent of. the ‘tungsten.and.,.

cles of “bopay ‘but ‘iuch ‘o £ide ‘content, "of "the ore was al i

tratedo ‘Thie 'onostitrdte ‘cohitairied 6.2 peréent Fe, 3,1 percent’ A3911 1 percent
0.3 percent Zn, and 0,10 percent Mo 1n addition to the tin and tungsten

shewn in table A=Z,

B AL ET el el i T S TR

Removal of the bulk of the sulfides froi ‘the' ‘gravity concenbrate was
effected by’flotationo The concentrate was stagamground to minus 65mmesh;
and the’ pulp was cohditioned at’ 25%pereén olids"in ‘d"labor

cell. Sulfides wers. flo tad With ¢
Results'areﬁsh@wnfl- abli 3% "

" IABIE A-3. - Flotation of sulfidgy”

“Pistribution

Product Weight, __.u_.m.m.&§§§24~2~?°@nt - percent,
percent &n WO 3 & Pb Zn Enr Wo4
Sulfide conco 11:9 0.h2 0,95 30,7 30ski Lol 1.5 0s1 0,8
Tin«Tungsten 88,1 h2,15 16,70 0.05 2.9 0,7 0.2 99,9 99.2
tail : ' ’ :

Calcaulated feed 100,0 37.2 1.8 3.7 6ol 1ol 0635 1000 100,0

By flotation, most of the sulfide minerals were removed from the gravity
concentrate with only slight tin and tungsten loss., Insufficient sample was -
tested to attempt recovery 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 flotation, Pre-
treatment of the concentrate by oxidation roasting also was investigated.

All tests gave unsatisfactory results., Best results were obtained by using

a high«intensity ferro-filter type separator on concentrate without prior

removal of sulfides or roasting pre-treatment. By this method, 96.5 percent

of the tin in the feed was recovered in a product that assayed 42,7 percent

Sn and 9.8 percent W03, Only Ll percent of the tungsten was present in the
magnetic product at a grade of Lli.1 percent WO3 and 8,8 percent Sn.




sintariﬁg w& *ﬁn ZSQIutiqn L4h
diun ‘Hydroxids ‘SeTutLons Without previou nt, t4 Andicated .
that ‘Progerly contrelTed, d1thet m@ﬂhed will éxﬁraéﬁ virﬁually aﬂl‘of “the "
Sung?_ n prasant with . b

8

hyd

Based on the laboratory investigation, the metallurgical staff of the -
Ralla station suggested the floW@heet ‘shown in figuras Apl t@ Aah inelusive,
| t.R S o

for a plant of‘smaller“capacityo’ The suggested 5limes plaﬁ%ywaé similar %
that in operation at the Bullivan concentrator of the Consolidated Mining
and Smelting Company of Canada~ e e : LB 8
















~ LABORATORY BENEFICIATION STUDIES, PLACER CONCENTRATE, ALBANY IABORATORY

Very little information is available concerning the methods, :
~ tration techniques, and recoveries of the placer mining operations at lLost

River in 1949, In May 1950, 1ited: St’a, 8s Tin COrpor’ation submitted a
~ sample of sluice box . ’

Mot of the cedmiterits amt vo eram]

lus. b,B-mesh fractions, The bul

The t.esting investigation conducted on this sa.mple was limited tq
sizing, Jigging of coarse material, and table and Spiral concentration of
. .the minus 9-mesh fraction.

__/ Memo R. R, Wells to J. Ds Bardil:h Mineral Dressing Report, Benei‘icla-

tion of U. S. Tin Corp. tin—tungsten sluice box concentrate, Unpublished 3
June 22, 1950,




The ore as rebeived was screenédie: 9=mesh shaking screen and portions

Product

~ percent

g

Gesia

 Oversize

~jscreehedionfa 9#mesh'sieve.'
type hand jig. No treatment was gi
shown in table A-b,

tory,
dersiZeo Results are

Canentrate
Ta 1lin

+Galeulated 'ead
_/ less than, i

't e. The low grade of concentrate was’ahtributed to
ktreatment of insufficient sample to propsrly build & bed in the jigo In
~plant practice, crushing to mimus AC , ¥ would be unnecessary,




Weight, .
percent




]-‘;Weig. ¢, As
,Par‘;em'b N ey "

Gﬁmbentrata Cre amier oy --:6.%‘5_-'1} Lo e
Midd.ﬂ.iﬂ Rt G0 5.3‘;3 :ﬂ..,..-A ¥

swmnary o:E "Resulta i;'_f

The ‘sluice box concentratea sample submitwd for ltesting was :ﬁ'@und bo
be amenablé’” to up-gradiig by gravity methéds with high rvecoverias "¢ tin"and
tungsten. Tabling produced cleaner concentrates than spiral treatment, It
was gEshned, however, that d single or doublé re~treatment of ~the -spirva S
rougher concentrates would produce a product. .of suitable grade. Such treat-

ment was not performed in the labb¥atoiy bécauss of insufficient sarrqoleo

the Denv‘er‘ cha:t i
conparinent Jigs ] "tHY pHFEYE. dpiba. hod
operation at Lot Riv DMng%hé 1950 and, 1951 ons,, nging
equipment, a total of 128.5 tons of concerthate wil produced at a
grade of 5he6 percent Sn and 9.3 percent W03,




LABORATORY BENEFICIATION STUDIES, 'IODE: @RE; JUNEAU IABORATORY
fLAT RO T B ore Tested Gy ke

A total of eight ore samples, as well as several samplea of mill Pro=
ducts were submitted to the Juneawn’ laborétory fof beneficiatien testing from
the period April 1952 to October 1954, TFor the sake of brevity, this raport
summarizes “the resulbs of- invgstigations ‘eonducted on ‘thetwo samples most:

' bive as. to. gﬁade“and ‘character.of .the- feed to:the mill dure
* They have béen designdted semples 1 and 2 for gimpli=
olty of presentation. | o
b ’ s vin [0 .{‘ t

Pmygical Charamt@r

This: sample” eusentially ‘containg: kaolini ey white: topas: seriéitag le'ss
fluorite: and & maghesisnsbearing lsaleitey some: fuartly fineagwained chsolfere
ite, chlorite; limonite,’alteied:feldspat iascovite} ahd small ahivhhts ol ‘
pyroxens;  amphibole | wollrailte s&patite, pyremorphiite’; ind boheslites ALS6
present are trace amaunt T arse opyrit s yrites malawhiteg eerussit@, and
tourmaline. > AT

- The -casslterite ranges in-color from: nearly colorless-or-light amberto~
nearly blacke: The small amount of yr@morphi%a omaurs &St?@SiﬁOﬂSg greenis
aggregates agsociabed with- eerussito, e

Maximum 1iberatiom of hhq ca8$iterite and tun stam min@r&ls oecurs in
the plus 100-mesh fraction. Some of the coarse wolframite is liberated in
‘the plus: h&umegh‘fractieng the” coarser: cassiteritergrains’ ars:freed in frac-
tions up-borplig. 20-meshs-The' bulk o éyhg oa&ﬂiﬁeﬂite apﬁaars to occur in
the minus: L8uinesh 100-mesh: sizé range o= » :

Sampl° 23 S —

This sample contains quartz, kaelinite, aeriqiteg alﬁered feldspar,
fluorite, a magnesian-bearing caltitey sohié H1te¥ed orthepgyroxens and amphi-
bole, chlorite, fine-grained cassiterite, 1imbniteg and small,tc trace -
amounts ‘of" wolframite,pyrolusite, ééheé;iﬁe~1 éﬁ S8t aleha, fta,
altered” pyrite, arssnopyrit$, amith nité, '¢ha it malachi
bismuthiniteu 2 s

Maximum 1iberatien oacurs in‘%he minus QOme@sh fraeti@hg althou:
is only a ‘smalle igyunt o 1®ekimg of %h_ : rite iﬁ thi minw, ‘00~p1
200-mesh fractio " . f

g/ Unpubliahed“
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wicctesedrnn oo Chemieald  Charaober: iy by il sy

it

Representative head samples prepared from the ores were submitted for
assay. Results are shown in table A~9o‘“

e R s ad g O o Fof s
" TABIE A-10. - Spectrographic analyses

Samples i Al MB B Bi. Sn ﬂa (}ﬁsabeﬂMgmMn ’ ySﬁ_ W»m BT Bails

o ipe
0, 0011 6 0601 @@Mm

5 percent'’

o1 to 1 percent

,,,,,

. Goed
valuable" onsh, b r 8L
conplished to‘prevent thokchance of the minerals being ground to slimek
nltimately lost. This is particularly vital when the minerals to be recov~
ered have .a tendency to slime readily. . During the.laberatory. investigatienS
conducted Logt River ore,, utmost, eonsideration was: given, to. the giudy of
treatment methods minimizing the slime loss of tin and tungstare. i

~The -wide differences in: ipecixie Jgravitigs of “the ganpus andh@ efmipenp“*if

als indicated that beneficiatioh by gravity methods wedld bé'épplicabieo

The intimacy of association of & portion of the eassiterime with the.gangue;
however, pretludsd treatment at coarse sizes.

- & lesethain 0,0010 @ewa@nt b




A1l

For laboratory taﬁlﬁﬁé?%ésﬁé;ﬂb%éfﬁaéﬁséfééﬁQSiZé&véﬁéyéach fraction
was tabled separately. This method of sizing table feed is admitted to be
inferior to: hydraul jgigingibﬁﬁiwas“thgfpest”supgpituté“avéilabléwat”this

: Sizing

z;A|

During the caurse of the 1aboratory studiesg numerous sizing tests .
were mads' to detarmine the distribution of ore minerhla in various fraotionso,j
The ‘screen analyses summarizéd: in tables A~1l and’ A-12 show bypical’ reaultso,};
For thésé tests, ore was broken in a jaw crusher ang roll=crushed in;"tagea N
to pass -8 3-mesh 'screen. The" samples were screen~3izad wet, uging s ndard
Tyler sieves, and: the minus 200-mesh fraction wag Qéslimed by decant: ,
Each fraction was analyzed for tin and tungsteno R@sults are shown iﬁ“;wble’
A-11 aﬁd A=12, iy . , o

g

\TABIE A"'llo wscreen analysis g ﬁamﬁle l Dypne s Sga patn

R

Preduc.b arteov e srcr weight Dj_s-bzvibu-blon p@rcent
SRR : Perbent cso8nr L SRR YT S ARy

Plus 6-mesh 3ho07
Plus 1lO-mesh 15,20
Plug 20=megh -~ = - ¢ 13,87 v L
Plus: 3basmesh: o ololor o8B L Mgl
Plus L8wmesh 5B Bl

Plus’ 65~me$hnu o 2y Y
Plus 100emesh. el oo i 2,600 o0 3y
Plus 200-mesh 2,98

Minus :1200=mesh send’: 407
Slime

Caloulated head ..




A=l2

I b

'ilééaxa percent

Prowet  Welght,

percent  Sn Wo3
Plus G-mesh 21;.,20 0,63 013
Plug 10smesh .. :. . e, 2184 \“,‘_Aﬁu,§5r,ﬂ,hﬁ$, Tii e s
Plus, 20~m§3h o de3 oy .%g

Plug. 200-m8h @B
Minus 300-mesh sand 8037

S8lime 12,28

Caleulated head L 0100,00: 0 L0590

(

crushing to minus Bdmesh (%minch) reduced approxmmately 50 percent of

the ore to minus 1O0=meshi- The' undersiza contaiﬁed 55 t6° 65 paraent of" the B

total tin .and tungsten.

Tsn to twe1v§ percent of ‘the total- weight of the ore wag present ! B
slime fragtion (approximately-: minus LOO-mesh)s. Approximately 0.7 pere@nt off: 1
the tin snd L percent of the. tungsten wore presept dn this fractions:.In', ;
these and subsequent tests it was noted. that desliming must be aceomplmshed
at extremely low pylp density to minimize tin and tungsten losses.l s

1..,

The wvarious sized fractions were atudied, u31ng a binocular mi@rcsﬁo
and thﬁ following dbservationa were made: a2 -

_ Lo ‘Plus 6- and plus l0smesh: No free concentrate grains. 'Considérable:
free gangue. It was noted that numerous gangue grains had minute mineral .
inolusions. -These inclusions would inorease the apparent specifie gravity"
of the grains to no marked degree so that the grains probably would report
in a gravity tailing.

2o Plus 20-mesh: A few free concentrate grains. More free gangue.
Bulk of material as locked particles,

3, Plus 35«, L4B~, and 65-mesh: Some free concentrate grains., Much
free gangue. Bulk of material still locked.

Lo Plus 100-meshe About half of concentrate grains free, balance
locked in aggregate grains.




A-13:

'S, Plus 200~mesh: Some locking still apparent, Most mineral, grains
ﬂ'@aovv\‘w;\.; :» ’.‘j Tz s : ' I‘:‘”i’t"" e ’ ' -\ f .,“; RN r', ] ‘ :.‘4 ‘; ,; A ‘7" B

6. Minus'

Numerous tests were run on Lost River ore sgmples using various.crushing
and grinding tedhnidques and severdl’ gravity'separation nethods’

. 3 " the ng. o
cqncentrate«tailing separation Tine by theﬁslimé~forming“coﬁstithents of ‘thé
ores In ho case, however, were results obta?ned guperior to those made by.

qbllng,'* t wWas 'decided that: ‘”T' lewwmlneral taiiiﬁ 5 ¥
by tabling mints 20-plus 35-mesh ore; it is-dov ot
with a spiral concentrator.

wtbg”phasef

conclusion'on:bhis”

P s "crushing ‘and grinditg ~béchniy
rollwcrushing to minus 3/L~inch and attrition gr hg appeared
satisfactory., By this method the soft loosely cemenbed. agg]omerates in the
ore were broken and the ore minerals liberated with very little breskage of
the minerals themselves. Thus, up to 80 percent of 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
to minus 20-mesh resulted in the retention of only 58 percent of the btin and
53 percent of the tungsten in fractions coarser than 200-mesh.

Subsequent testing indicated that roll-crushing as fine as minus Z-inch
followed by attrition grinding resulied in only a negligible increase in tin
and tungsten slime 10330




A=l

4

3 By careful decantation en! mmchanical separation in dilute pulp, -
#lime product (approximately minus L100-mesh) low in tin tontent was removed
from the fine sand, thus reducing the amount of fines to be. tabled, When .

. attrition grinding was ‘employed, this slime’ product contained up to 50 peru
cent of the originel weight of the ore and contained.only about 5 percent of
the tin and 10 percent of the tungsten. "

- 20- pl‘p,s 3 w;g;ea
ing Tow enough for regectjen WA/ )
3 ,,luﬁ 48~ and_minus. L8« plus

5 availal \ oW, | %wineh balls aﬁ grig g media
meterial D odically. gqrsened ’iOumesh and the, oversiz ratux
further grinding until all of the ore passed 10-mesh, The ) ‘
gereen~gized on 20=; 35, 48w, 65, 100-, and 200-mesh sieveﬁo'" -
200~-mesh fraction was carafqlly doslimed by decantation and the slime wasg .
discarded without treatment. ‘Bach sized fraction was tabied saparataiyn The

ground 5 20=me i
? : ;20/35

h8/%5 wé%‘ abled to produce Soneentra; s middling, and tailing with
m&ddliﬁé bsing ‘Peground and restiested. The middlitigs from th@,és/im e
100/200-mesh fractions were added to the next finer size without’ regrindingo
The minus 200~mesh sandbgaﬁ t@El@d 2?Aprcduc .only con ntrate and. tailingq

[




Woignt, ~ _Assay, pevcent ' Diftri
percent

10/20 Cone.

20/35 Gomge ...

35/L8 Cones
1i8/65 Conec.
65/100 Conge. .
100/200, Cone. .

Minus 200 UOnc,“*ﬁ**&

35/L8 tail
148/65, tail
65/100" tail"
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By attrition grinding ‘arnid’ tabling ‘giflad feady ob@r 85 parc@nt of the
tin and an average of about 65 percent of the tungsten were recovered in a
gravity concantrate that, assayed approximataly 55 pernent ‘Bn and 5, 5 percent
W05 g o : -

Gravivy concentration, Conclus ons "MJWMmi'“"IVI

o i.'l»."’

Basad on the results of laberatony inveﬁtigations, the fallowmng
oonelusions were dfawn:

& Removal of the ore minmrals Eront the grinding cirouit as soon’
liber&tion is effected is impegativa to prevent exceasive losses of
tung&%an as slim&« ‘

A IR
e

a* 8tage crushing and attrition gr&nding prion o tabling resulted’ in:
highbr recoveries than normal grinding méﬂamdso By attrition grindin;_, 2%

minus EOmeesh fractiwn from Whioh it is diffieult ta effeot good minérél
recéV@ryo A

30 Up to éo percent of the weight of the ore oan be;rejectad as alime e
of low:'tin content if separation of slime and fine sand:is effected effis::iiiw.D
eiently in 2 dilute Pulpo.hwvﬁ e e e

lo Shaking tabla concantration of aized fracti@ns of the ore gave most
consistent results and’ higheat recoveriss of all the concentratimn methods
tried. For ores containing realtively coarse, free cassliterite yarﬁiclesg
' coarsermfractians “rébab&y“ﬁould be" applicdbléo o T

3 ractions (pius EOOmmsh) should be o
sffecte& ‘readily with good Trecovery of tin and tungstan minerals., The ]

tailing should averége about 0.2 percent Sﬁ for heads containing 1 to’ g
cemt Sn, and concenbrates assaying more bhah 50 percent Sn can be expég: d

-6, Plant recpvery from tha ‘more refractony fine material will be
pendent both on the efficiency @f the c@ncenbrator anﬂ efficieney of
deslimiﬁg oparationa L ; o

7¢ Over=all’ plant recovery, therefera, will be. ﬁ k
ity @f “the grinding cireuit to‘pr@duce 1iberated or@fminerals in the c?' T
sand fractionso ffr iy ; : )

A suggested flowaheet based on the r&aults of laboratomy invesﬁigation, rf
is shown. in figure A=5, TR

Flotation of Sulfides

Preliminary studies indicated that the plant graviﬁy coneentrat@ is
amenable to flotation. treatment f6r the removal of sulfidess  In"a typical -
test, a sample of plant concentrate assaying 53.1 percent Sn, 2,3 percent
W03, 3.2 percent 8, and 2,7 percent As was ground to pass s 65-mesh sieve
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and the sulfides were floated in a slightly acid circuit using potassium amyl
xanthate and pine oil as collector and frother. Removel was made of 94 perc:int
of the sulfur and 90.5 percent of the arsenic with a loss of only 0.5 percent
of the tin and 1.0 percent of the tungsten. The tailing (tin-tungsten pro-
duct) assayed 59.5 percent Sn, 2.6 percent W03, 0.2 percent S, and 0.3 per=
cent As.

Tin=Tungsten Separation Tests

Only a cursory study was made of methods for the separation of tin and
tungsten in the plant concentrate. Flotation of cassiterite, flotetion of
scheelite and wolframite, and magnetic separation methods were tried briefly.
These preliminary tests were not satisfactory. A thorough investigation of
this phase of the problem should be made but was considered to be secondary
to the problem of producing a good grade gravity concembrate with high
reCcovery.,

TABORATORY BENEFICIATION STUDIES, LODE ORE, FAHRENWALD

Concurrent with the testing program of the Bureau of Mines and the con-
struction and initial operation of the mill, A. W. Fahrenwald, wellsknown
metallurgical consultant, conducted laboratory studies on samples of ore sub-
mitbted by the company. These studies were supplemented by a visit to the mill
to study the conditions and problems of plant operatbion.

In a reporti/ based on the laboratory studies and his visit to the plant,
Mr, Fahrenwsld urged that the mill be rearranged to include & minimum of six
shaking tables, hydraulic classification of table feed, and operation of the
grinding circuit in a manner to minimize over-grinding, In an earlier re-
port?/ he stated that grinding should be effected by rod milling in a rela=-
tively thin pulp. He submitted the proposed flowsheet shown in figure A=6,
It will be noted that this flowsheet is similar to that suggested by the
Bureau of Mines laboratory results, (fig. A=5).

g/ Report by A. W. Fahrenwald to K. J. Kédbws U, 8, Tin Corpe.: Operation at
Lost River, Alaska, June 18, 1952, Correspondence.

6/ Report by A, W, Fahrenwald to K, J. Kadow, April 16, 1952, Corresponden:es







