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I NFOID1ATION CI !1CULAR 

UNI~:&) STATES DEP.ARTl{ENT OF THE I fl'ERIOit - BtrREAD OF MIErS 

SAVING GO LD BY Iv1EANS OF CORDUROY!! 

By ~ . "I. von Ber ne\-/i t z'0 

PURPOSE 0_ THIS REP02T 

Cor duro y is used f o r sav i ng gold in small an d lar ge mi l l i ng p lants 
t hroughout t he ~~ rld. Inves tigations by t he Me t alltrrgi cal Di vi s ion of t he 
Bur eau of Mine s ind ica t e tha t co rduroy b l anke t s , 11.<:; d ",i th or 'IIi t hou t a 
t r~ or j ig ~n t he mi ll cl assifier ci r cui t, of t en are e ffe c tive in conc en­
tra ti ng go ld and s ulfide s , espec ial ly if t he go l d d.o es not amalgamat e 
readi l y and if not enough sulfide s are p r ese, t to warran t thp. UBe of a shak­
i ng t able t f lot a tion cell s , or c yanid e l ant . 

J.1ost 501d-mi ning countri es i nc lude s ever al or Ji1a ny sm a l l mi ne s t hat 
p r oduce c il i ceouB ores low i n sulf i des 8.Ild gold , 'tlhich can easi l y be amal ­
gamated o r caught i n t r qps o r jigs or on co r duroy and shrucing t ab l es . At 
these mines t he ore i s c rushed by s t amps or beJl mills . and the fl o\'l shee ts 
inc l ude p l a.t e::; , flotat i on c ells , and cyani de tre'a.tment , ye t prob a bly nearl y 
as much of the pa:' mi ner s m~r b e r ecove r ed by t he le ~ s expens ' v a plant. 
A well-knoy.ffi wester n maker of mine 8n d mill e uipmen t a ssert s . as t h e r e­
sul t of co nB i de r abl e ob se rvati on of i nstal l ed p l an t s , that 61'() l d and o t her 
v aluable mi neral s ~hould be c aught as Goon a~ t hey have b een r eleasod y a 
mi l l , and r ecommend n j i g t o do t h i n. A supplie r of co r duro y has i r.f ormed 
us t hat a t some mine s t h i s material is bei ng r eplaced by j i gs that cat c h 
gold as fi ne as 400-r.1esh . Bu t fo r t he 3mall operato r , inexpen s i v e e C{ll i p ­
men t mlch as a co r ciu roy t able may be be t tel' adap t ed and 6 i v e a good recovery 
of go ld nnd. a ssoc i a t ed mineral s . 

COR:n.ffiOY 

The cor duro y from \tth i c h ,-.rear ing appare l is l<).de i s 1..U1su i t ab l e for gol d­
saving ; that weav e has narr ow I cIa sely space ri be and t h e f i b e rs or threads 
a re n o t cut o r fr e e , as they are in mi lling corduro y . Fi gur e 1 shows t h e 
ma t e r ial co mmo:11y used f or milli ng . Anot:'ler mill ing "reave has a sl igh tly 
l;Ji d e r r i b and space b e t we n ribs . The hi ~h s i de of t he :rib 8! oul d be 1 i d 
tOltla:d the pulp f l ow. 

y T'ne Bur eau o f Hine s wi ll wel come reprin t i n of th is p upe r , provided 
t he fo llowing f oo t no t e a.clmoHl edgment i s used : "Rep ri n ted fro m BurE',1..u 
o f 4i n es l nf . Ci c . 7085 . II 

?J As i s tan t mi ning and me t al lux5ical engineer, etal lurgical Divisiol, 
Bureau of Iv11ne s. 
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In the lJnit ed States th~ Amel'i ceJ1 Cyan amid Co., Ne·w York City" sells 
cor ~uroy di reet and t r..ro h supply firms to mining eOITq)211ies. Only one 
width (28 inches) is handled. For ~tl ties up to 5 yr,rds the price is 
$2 a yard ; for more it i s $1.50. In Canada, f.o.b. · I~ontrca1 or Vancouver. 
sal es tax paid , P e ,cock Brothers . Ltd.. of Montr al, quote $1.10 per yard 
for 2B-inch and $1.35 for 36-inch n.a.rro \'i-ribbod corduroy. 

As corduroy is p ro~ably the mo s t effici ent blanketing for ca tching 
gold , other bl anke ting, canvas, ~urlsp. s acki n , cocomat, skins \flth hair, 
and 3p onge rubber "rill be d i scusBed only bri efly, n.l though these have beAn 
mor e or lpss satisfactory and are i nexpensive . 

CORDUEOY TABLES 

For the average run o f 9i lic eo"J.9 go l d or s co nt a ining up to. say, 5 
percell t of sulfides, cOl'duroy t abl e are s t a t a s lope of 1-1/2 inches per 
foot; the rang e i s 1-3/ 8 00 1-7/8 inch ~ . Tabl eo ma.y be built 60 that t..~e 
slop e can be nltered e as!l " , or t hey may b e h i nged. f or adjustment by means 
of a ha.I.1dwheel and ''1orm gea r to ccommo date pulp fl o \,l and permi t washing 
into a ~ecial la~der. If copper plates we r e u sed a t a mine, the se may be 
removed and the c or duro;J- l a id on the t a.bl as , 'tfhich 5hould haye the proper 
slope . 

In am al gama ting practice t he p ulp fl o~ s over t h e copper pla t e s as a 

• 
• 

serie s of gen tle, shallo,." 'laV 9 t.o enabl th gold. to have contact "Ii th the • 
mercury-coated surfn.ce: but a he · vy flow do es not p reven t corduroy from 
ca tchi ng tho gold and sulfides . (See f i g . 2.) It i s necessary, however, 
that corduroy be 'frashed frequently eo t ha t gold ~'..Ild sulfides do not ac-
cumula. t e to such dqp th tha t t he ribs a r o buried 'md the rifflill6 action 
stop s . 

Ores contoining ar senic, a~timony, l ead , bi smuth, t~c, clay. or £rapb­
ite, or ac id mine wa t er ( al l of wh ich mor e or le ss f oul mercury-cortod 
coppo r p l a t e s el1d prevent am 01 gam tiOll of gold) a e rl:Ot be considered whc·n 
co r duroy is us e d. EvOj1 i f gold b e co ated it will b o c aught. 

Unclassified and. f a irly coa rse pulp may be run over corduroy. 

Al t hough gold Ql1.d rich sulfides c aught on cord ro~" are bulkier than 
gold amalg f ro l'!1 coppe r p lates, Dn d therefor e no t so ea.sy to handl e 1 a 
strip of corduroy may ee.sily be f olded nnd stol n. To proven t t heft. Bome 
plants enclose their corduroy t a.ble s and clean-up quipm nt \'1i th heavy wire 
ne tti ng wi th a loc'-od door. The tubs or t ~ s in \1hich the corduroy is 
washed al so should hav o hingod lids of similn.;r cons t rue tion. 

ORE- TESTI ~G WI TE CX),lllURO Y 

Thf' Metallurgical Diviclon of t ho Burea.u of lines intron.ucod the usn 
of co rd~·.roy i n ore testino in' 1936 as p~rt 0 it s r ogulElX proceduro i71 
d ot e rmining :nrefcrTerl tren.trn~nt me t hods f o r o r es from variou~ distrlcts.J./ 

l'Davie c. W. t and Staff of tb Ore Test! Section, Pro ..... ress ReQortr. 16, 
t.fet~:ilurglca1 Division'60re Tes tin Studl es: Bureau 01 Mines Rept. of 
Inv0st. 5328 , 1937, p. 8. 
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Fi~ure 1.- Natural size of corduroy. end and top views • 

Fi~ure 2.- Corduroy tables in the ParlD4a planl, Kal~oorlieJ 
western Australia. 
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Accor ding to t hei r D.I1I1ue..l repo rts I t he Ore-Dres sing and ~1etallurgic a.1 

Laboratori es of t h e Bur eau of Mines ,_ of t e [,fines And Geo l ogy Branch , De-
p t ment of Mine s &~d Re sourc es , Ot t awa , Cana a t mru~e blanket (corduroy) 
concentra t ion t es ts on man y go ld or e e received for inve 3ti gatio ~. These 
te s t s are par t of t h standard t e Elti llg prograr.1, Wl i ch n1 so i ncl-uii e s amalga­
mat i on , classificat ion, fl otati on , and c yanidation . If corduroy recove ry i s 
sat isfac t o r y , i t is so r epo rt ed . It i s a l 0 r eco r.Ji1ended that r erloval of 
f ree gold by jigs , trap s, bl rulke t s , and copper p l ates be done i n the grind­
ing- c lassifier circuit; e~so, that suen concentr:'.:.tt2.s be bar r el- amalgamated 
anel r eground 'p ri or to being re tarned to t hD mi ll circu i t. Co r duroy has'been 
t ested a l so to de termine whether fr ee e;o l d escap es fro n fl o t a tion cel l s, 
and , as this h a s been fOl.llld to occur, t he use of blonl,:e ts or shaki ng table s 
i~ r ecommended. fo r ca tchi ne any elu~ivG gold . 

In reply to an i nQui ry ar; to how t he corduro y i s cleaned t horoughly 
af t er each t es t so t hat any gol!i or sulfide cntr~l)(:d in it will not s alt 
the test to fo llo'tr, C. S. Parsons , c hief of t l".. e Div i sion of l-ie tnllic ~Ii nerals , 
i O'ctav/a , repli ed : 

When we art.: u~ in~; t~1C b l anket .... , we depend e. ti r l yon t h e 
tailing assays and. c alculate from t hen: an the h ead f:81l1ples t he 
amQunt of gold re t ained o~ the b l ani::ots . \1e ha ve ne'lc r been 
abl e t o obtain p r oper check::; by washil1G , weighing . ruld .-. RsoyL1g 
the p roduct C811eh t on thr blD1l1pet~ • 

~,c do not beli.eV'o t! t thlJr~ i'" much dcmge r of 0D.Itine the 
tailings obtained from r~ning d..iffr;rcnt or s over t he came bl a..l1 -
kat , as cn y IT!ateriE!.l that i~ held in the bl UL"'lkct~ afte r b e i ng 
t horoue.hly washed is not I i ~el~r tG 2~B~ over ..Lnto t he: tai lings 
\,hen thG blan{o t is used the second. time . Em'lever, if we h::lve 
to be ver y particular , we simp l y use a new piece of co rduroy . 

Te e.o _ -0 t t ~ i nk tna tit i 3 po ssi bIn t o 'vlD.Gh t he bla.nkc t s 
ontir ,l y fr e e '.)f La l ~ or gold-boar i n u sulfides , no mat ter 'lOW 

carofull y the operat i on is carri od out ; ' nd t ho n , agp..i n, if 
you des troy t~e bl r.:J.Kct and try to \'18 i [, l al l ' :~ he mater ial that 
has been caught on it l it i s v ery 1iffi <..:u1 t t o s~l e this 
produc t, a it c arl'ien ~o Eluc!1 free e;;old. 

Tee ts on t }1,c S".,dt a bili t~1' o{ corduro;/ CU' p a.lco made a t the schoo l of 
mineG , KalC:,oorlie , Western Au;; t r2,lia , ,,·,here consi crabl e "'-ork on mine r al 
dressing is don e for t he }>l" .. blic . 
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1 I TERA T'0RE 0 N 00 RIURO Y 

The use Ot corduroy is mentions r a ther casually in descriptions of 
milling\,111ants, but it hE-.s received fairly extensive attention in a few 
P8l> ers.:£! 

In chapter 9. G!avity Concentration iIi. Gold r:ills, Rose and Newman2/ 
g i v e f lo\'I shee t s and di seUGS the use of blank ti ,which includes blankets, 
canva~, and corduroy. They sho\1 t ab l e .s at or ro Vclho. Brazil, \//here the 
ore contains arsenopyrite. pyrrho tit , and o t he r sulfides \rith rusty gold; 
the t abl 9 may be til t ed side,,,ay s for \"ashing by an oVGrhead tr~velin.~ frame 
for t~iB op':'ration; they s how a l so cont i n ' ')11 6 c anvL'.s tnbl e ;'nd an ad-
justable rubber blan::et strakc. 

pT ANT PRACTICE 

The fo 11o\'Iine: info rmat i on has b een p r ocu;ced direct M r} culled from 
publi shed articles . PIMt prac tice is d ese ibed \<f e l l eno~h to guide :"ll1Y­
ona \'ho pUI']JOS C fl to use corduroy. 

United. States 

In his revie"11 .of milling during 1938 t E el'lI1:.~ I3vy S: 

In treati ng gold and silver ore s , increas i ng u se is be i ng 
mnde of combinatio n p ro cess es . Ins talls. t i on of tra;p s, riffles, 
blankets, j i g s, unit flo t a ti on cells, t a.b l cG , ond other equip­
ment in t h e ball-mi ll cl ass ifi e r ci rcuit to r Gcover gold a t as 
early a stage a s possibl e continuDs t o r placo the old-ctyle 
plate amalgamation. "/he ther grind! .. g i s carri ed out in ~'anide 
solution or in \,kI.ter p repc.r a tory to cone ontra tion by fl ·,ta tian. 

A r eadi ng of several valuabl e r ports on gol d lllining in th e United St['.tes 
ba sed u;po n re c~.n t vi si t s t o mi ne s by engi neers of the Mining Divi sian of the 
Bur e au do es not revoal lany mill s t hat a r e us i ng c or dtU'oy o r any i;y],)e of 
clo t h . Tho s e mcn~ioned and. \,/: 080 fl ow sh ee ts a.r b'i v cn. are discussed. 
her eaf t er . .Apparentl~r non e wer e seen i n Ari zona, vada , and New Mexico. 

The firm tha t h ndle s mO B t of the co r duro y in thi s count ry'" t a tc3 tha.t 
it do 8 not kno w how much is use each year ; s ome i s sold direct and ~I")me 
to de ~ rs in wining supp lies ",ho prob.:lbly have sto cks of the m terial •. 

~on Bernewi tz, M. IV., Corduroy a s a. Gold-S ver: Eng . and Hin. jour., 
vo l . 136, February 1535, pp . 63- 67 . 

.Amoricnn Cyanamid Co., T'ne Us c of Corduro y in Go ld Orc Treatment: Ore­
d r os 8ine No tes 3, Mr...rch 19 35 , pp . 1_1+. 

Chicano t, E. L., The U S A of Cor duro y in Go l d ;·Ii lll.og : CD.ll!'..d ian Min. Jour., 
vol. 56, May 1935, pp. 179-1 32 . 

5J Rose, T. K., and Ne"Tman , 'iT. A. C., The t4o to..llurgy of Go ld: Griffin's 
Mo t e..llurg icp.l 5e1'i e8 , J. B. Li pp 1n ott Co ., Phi l n.de l phia, 7th ed., 1937. 

6
1 pp . 2}~-241. . ~ . 

':::.J Enge1mMn , E. \'[ •• Ore COTlr. on tr n.tion end Gold II Ulng: ~in. and l4et., 
. vol . 20 , J anuary 1939, p~. 13-16 , 
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Gayf o rdli stn t e 3 that bl~et strakes , one of t h e oldest method e for 
r ecover i ng free gold, are ogni n bei ng us ed ext ens i 7ely; but whereas pre­
v iously they g enerally su.pp l8!1t~d amalgamat ion p latp. 6 , th"y nO'il often re .... 
place t h m. Gayfor~. briefl y' e~lai no the \ls e of 'corduro~{, shows' a self­
wash i ng blanke t ta.'hle, and g iv e s the co s t of labor involved in w shing e.n~, 
changing blank te:', as 3 to 5 c oo t s p e r ton of arc milled . 

e I , 
J ackso n and Kna8bel::'.l said t he fo 11owin,{J" in their re!>ort on mill'-.ng: 

:al'anket tables , con s ... s ting of f l nt, s l oping nurfaces covered 
wi th str i ps of corduroy, l,lanke t cl ot I coco ma tting . or coarse 
h1:')VCn canvas', a.re u sed in many p l an tg • •••• The heavy mineral s 
i ncludi~ gold, si nk to the botto m and a re cnught i n the rlf­
f l es of the corduroy or be tween t he fib er s of the ma tting or 
o the r TJat · r ial t hat may be u .,ed • •••• Conc en tra te s are. "la shed 
fro m t he bl anket. at ~hort i nterval s. 

]lanke t ~ . r.la tt ing , and r iffl es hav e t \'t/O rather disti nct 
fi eld ." of usc: In the e:~rl ier r n.c t ice , b l fl.!L<:e t s \'l e r e er.tplo yed 
ch i f l y a~ scavenger s or guar ds t o catch an~r 60 1d not r otai ned 
on t h e pl a tes [copp er] or saved 0 B~~ing t~bles , a nd they a r e 
s ti l l r e co gn iz d a s excellent devic e s f or t .ti c purpone . La t er, 
t hey became c OJIpe ti t o'ro of p l ate amal -arn ' t i ::" p ;.md have c.irec t l y 
r ep l aced t he p lates i 1 SODe mil l , not "Jl y on t he Rane . • Al though 
the~r [bl anke tsl usual l y' a !lo t sa.ve a l3 much free go l d as p late~ , 
the:,~ cos t consid.er abl'- I GSS t o oper ate , and \'iher e the p ulp i s 
su 'Jjec t ed to f 1,lr t.h r t reatment, t hey frequently yi eld i mp r oved 
economic regult ~ . 

Californi a 

Probably a cons i dc :t[1blA ount of b l ank--e t i ne, was u sed in Califo rnia 
in t he pas t , bu t it i'" r ~or t orl. by engineers Tho ha~te r.p c:mt Month s i n t ha 
Sta.te d':.lr i ng t .!lc pa~ t 2 Y AXe t hnt l i ttle co r1uroy in t o be seen . One 
doaJ.or i n the c l oth i nform, u s t:m t it GUppl 0 0 s i x go l d p roducers . 

In Hll.ripo e a. Count~r , t~:.e Oako and. 3ee~:; c r.inl:: h3.s a. 4o-ton Mar cy ba.ll 
mill" th a j i g i n t he circui t ' . .n t h a el assi:c e r e The pulp t hen flows over 
a c opper p lat e , :J. snaki ng tn~ l e , md a corduroy taol e l S i nc e s by 14 f ee t. 
The cordw oY Hashi n6s Rrc panne . TIe ore i s s il icl.\o u:3 , a c cor d in to 
F . W. Ho r t on 0 f the Bur e a.u 0 ·~lnc s • 

1J Gayfo rd , Ern est , Ore Tr ... · t .Ient as a Facto r L S~nf'l l ' Gold-~ ining Ente r ­
pri sos ': Trano . Am . I n t. ,:in . and. et . Enp- ., vo l . 112 , 193)~ . pp . 561- 563 . 

0J J ack'3o n , C. F., :1l1d K acbc l . J . :B., Gold -1i n ing ~\'}d ~iilling i n t he Uni ted 
Sta t es and C3J1a.da : Bureau of M fie B Bnll . 363 , 1932 , p . 1'1C). 
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kJgan 18 general r eport')} on mi ning and me t al l urgy of the Me ther Lo de I 
California, contrlins little on t he use of corduroy . 

At the Montezuma-Ap ex, Eldorado Coun ty, t he ore con6i~lts of quartz 
and Mariposa Gl~~te. Co arse gold OCC1..1I'8 in p l aces. The plant handles 240 
tons p er d g.y. About 70 pe r cen t of the g old i s s aved by amal amation (pre­
sumably from trap and cordm'oy conc e t r ates ground wi th mercury) and 30 
percent in sulfid 8, which co rqpri se 3 perc n t of t he are.. Follo,·ring ea ch of 
two Marcy bill-mi l l ar~ si x hydr nlie tr~~ and then 4-1/ 2 sQuare f ee t of 
co r duroy. The overflow from th e se t ables r a to t \t.O Dorr classifiers whose 
overflow c es over two lot s of 30 s quar e f e t of co rduroy. For periodic 
clean-up of classifier free gold. i s other l ot of 30 square f eet of corduroy. 
Concentr a.te s from the trap o an d corduroy L6 tabl ed, ba r rel-amalgamated, and 
the amal gam retorted. llota tion recover the r est of the sulfides. 

Idaho 

Lorai n's!Q/ de scrip t i on of I daho County , I daho, includes the following 
as to the use 0 f corduroy: 

Sham rock or New York mi ne. - The quartz ve in contai ne d f r ee gold, pY-
. ri te, a.rsenopyri te, a.nd galena . The 0 r w s broken b y a jawcrusher Eln d 5 

s t amps , which r educed 8 to 10 tons ar day t hrough 35-mesh. The pulp f lowed 
ove r t".o 4- by 5-foot copp er p~ate s and one 4- by 6-foot corduroy t able , 

• 

a ll se t a t a slop e of 1-1/2 inches per foot. The corduroy saved 10 pounds • 
of co ncentra tes p er ton of ore . 

Ro binson or Dixi e Dike mine. - In a s ampl i ng of t hi s p roperty at the . 
r a t e of 40 t ons per day t he p l an t h d a 2- by 4-f oot blanket t able below 
t he b a ll mill and another of simila r ea f or t he Dorr cl a ssifier overflow. 
Flotation c ell s follo we . All conc en trates were ligh tly roasted and cy­
anided. 

~rontana 

In summari~~~ milling practic e in t h 
Montana , Lorain!2J said: 

Tobacco Root Mounta ins region, 

CJJ Lo an , Clarenc e A. I Mother Lode Gold Bel t of Ca l i f ornia: Sta t e Divi s ion 
of t·Une s Bull. lOS, 1931~ , 240 pp. and maps i n p ocke t. (A flo w shee t 
s imila r to thR.t sho\,m is to b e foune. i n Erne-s t Gayf ord' s Ore Treat me,nt 
ao a Factor in Sr~;all Gold-Mi nin Enterp r ise s, Trans . Am. lnst .. 1 in. and 
Met. Eng., vol. 112, 1935, pp . 549-569 .) 

!!JJ Lorain, S. H •• Go l d Mining nd tlilling in I daho County, I daho: Burea.u 
of Mi ne s I nf. eire. 7039, 1938 I pp . 36 and 54. 

ill Lorain, S. H., Golc.l Lode Mi n i ng i n t h Tobacco Root i'~ou.ntains, Madison 
County, Mont. !3ur~;l.U of r'Iines Inf . Cir ... . 69 72, 1937, 74 pp. 
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~~illing practice is s i J1l.Ple anu p.:c ne r el ly unif orm. All 
plan t s opc\rE:~ing i;1 1936 "1 re uoi n bulk flo t a t i on, suppJ. emen t ed 
i n ~orne inGtance s by ~lates , blanke t s . t r apA , or tmit flo~ation 
cell s for the r ec.C1very 01 ooarse . r ee go l d or partly oxidi zed 
sulphide s . The only cyani d.e p l an t in t he r 'gi on "" a s i(l .. l e . 

One Mi ne in t1. e Virp-' in1a Ci t .r d i d t ri c t is making a. hi gh r e­
cove ry on partl:r o:;;:id i zeu. OTt:!. by i n t erpo s i ng a hydr aulic tr~ 

in the bol l mill-c l a s sifi e r circ~t . In o ~her gold-mining re­
giOl1 S an excel lent r ecov ery a s b en ob t rU ned on par tly oxidized 
or e by t'1o usc of )latcs or co r Ul'oy I an e t ~ in t ho bell mill ­
classi f ier circni t, and. a adi t ional p l ate .:. or blanke t s to treat 
t ho c l o.s i fior overflow: t he ~u1phidAS are t h en r ecovored by 
flot a tion. 

Two eXamnle s of t he UG"'} of bl a.nlr.etinC i n t hi s regi on ".ri l l be i VGn: 

Goldscnm ... d t . ~ The ore cons i s t s of oxidi zed ql.l.ar tz l on seR and r,t ringl?rs 
alo~ a beddi ag-p lano f :ul t i n l i me s t on . Ore of l o\·.rcr t: an ~hipping Gracle I 

al so C,1.L".1p or e t \'1e.") crushed and mi llod i jl a. 10- n t flr.1j,J St r ':;.;J.b Ir.ill . 'I!he pulp 
flo wed over a 35- by 90 - i nch cop~ e r p l ate in t"l0 Ei oc tio n~ fo llo\-.red by two 
33- by 51l-1nch blM lcc t tnblGs uoed a1 t crnatcl~,r . Tho roco· ... ery was 83 p ercent 
on $10 t o $12 oro ".r en 12 t o 15 tons d ..- 4 '~l W _ ::i be ine, millod . 

i etta .. - lviincraliz,'l.t i on of the qUfU: t z lon s~ '" is principal ly f re e 
go ld and auri f e rous p yri t c , \vi t s ome c.r enopyr i t c 'm -i g=u cna . J:'oout 1,000 
tons pe r mont h \'1as nillcd ..nd f l oat il, TDi l i n{';s frnID t JoU ei g1~t celIe pe,ssed 
over a 24-inch by 10-f0ot bla.n1:e t t abl e I t ('nee t.o 1;:o,s te . The .... ulp i n 10''''' 
grad o , so t he bl anket s c tch littl e. buld . ( These' olanke tG would. ac t ... omo­
what as a p ilo t hek irlb t aolQ t o de t ermine th (~ lao c f r oJ:1 f lo t El.tion.) 

Orogon 

The wr..it c S'l'mn p l an t, Virtu dis tric t . O::'cQ':ln , 0. ~ord.i nc to Lort!.l nW I 

has a box i a tri butor in c irem t wi th .'i, Dorr " i rnplex cla s ... ificr nd a l~arcy 
bal l mi l l. I t foeds a blanket t, bl c of s i x 2-foot_ c qUL~Q s ec tion s , ~d 
t here is ::l.n lluxili o.r~" b~ E',ll:c t t Cl,l' l of fo ur 2-foo t section s i n r e sorve . 
Co nc cntra t n f r om t he blanke t s '''ore \'Ja ahed. a."1c.!. pfl.s :'-: 8d ov e !' a. Wi l f lAY tabl e 
who se concen trat ~ WRS ~rom1d and amalgamated i n barrel g hour~ with lye 
and 6 hour3 "Ii th mercury. 

Thi s p l a.n t :l8.ndled a out 41J to :3 p er dajt a:l.cJ. sa~re d 80 percen t fron: $10 
or • 

Canada 

According to a liat of s e o f corduro y 'Drepar eci. by P eec ock ~ro thers. 
Li mited , 140n t ea.l , · ~J.st I'ibuto r s of the li1ateri , auout 140 indi'li dt::.alG and 
compani~ s i n Cano.da. h~vc use ~ or a re "J. ,-, ing it. 

ill lo rai n. S. H., Go l d Mining and .{ill i nt; i n Nort leaster n Ol'efp n: Bur eau 
of Min€.[3 Inf. Ci rc. '(015 t 1938 , pp . 26-28 . 
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Several of th descrip tions of t he us of corduroy in the Dominion 
are taken from a pamphlet l.Vlng repl'"e s t a tiv e flow sheets of Cf-nad1an 
mills published by the Canadian Mining ~(anU21. 

British Columbia 

Cons idera ble int e r es t and spa ce ape be i ng given to t h e ZeballoB area, 
180 mi l e s north of Victoria , Vancouver I sland , Bri ti sh · Columbia. Native 
gold a.ppears to b e cons i st en tly a ssoci a t ed \>rith p ita , arsenopn1te, galena, 
and s halerite, yet i t occurs l a.rgel y i n the qu tz and calcite gangue in 
close p roximity to t h ill r a t her t han vrit hin t h em. At t he Priva teer mine, 
\<lh ich i s in l1l!S~ed country and has rich po c-:ets of old--silver ore , a ccording 
to MacDonncll~J . careful samplin and te s ing showed tha t tl1e f lO\'1 sheet 
should e~bo~y ~~shing, so rtinG, single- s t a ge crushing , milling in cyanide 
solution ",Ii. th jig and cla ssifier in clos ed circuit to 80 p ercent through . 
200 mesh , blanketing of class ifi er over flow a n a safety factor, and cyanida­
tion. Jig and bIen e t co ne en tra t cs a rc r ound. and amalgamated in a barrel. 

Nova Scotia. Or s 

• 

The go ld in Nove Scotia ores occurs bot~ free and intimately a ssociated 
\on th sulfi d es I chiefly a r sonolJyri tee r·iuc h of t he go ld is f a irly coarse and 
cry stalline, esp ecially ~h on i n wh it e quar tz, but ~ en in sl~te it is 
gene r ally in thin plate~\4,.~rn d s cales , frcqu ntl y coa ted d discolored. For 
t hi~ t~pe of are, Ro ach~ sugges ts t he flow s heo t of f igure 3. It is • 
des i gned to recovor, chc aJ? ly and effec t ivel y , tho free gold in a form r eadily 
sold to t he Otta'fm, i·1int and t he a.uriforous sulfides i n concentra.te ac-
ceptable to a custom t r outr.1ent p l cm t . As shown by the flow s hee t, which i s 
sui t .... bIo for D..ny mine producing such ore , conc entra t e s a r e cOllght by trcSq> 1 

jig, and blMket s of co r duroy. Tho third proc es::; 'to/Quld c a tch fine e;old and 
sul f i de s t~t esc p c the jig nnd should have [\. surface of n.t l eas t 1/4 s~ua.re 
f oot per to n of ore. Corduroy should b e ':/[I,shed fr equently to prevont 
undue loss. All the conccn tro.t ed .t er ial, inclu.di ng heavy stuff in t~lC 
bo o t of tho cla ssifie r, should b e rotu1d in a barrel wi t h \<l a ter, lime, and 
merc lry and t he pulp th e r efrom flO1;!ed t hrough an analgam trap and t hen over 
a smal l copper plate. The _ ulp may then b e collec t ed , drai ne d, dried, and 
sold i f a ssays show it to be orth hipp i ng . 

During 1936, the ore-dre ss i ng l aboratory of th ine. and Geolo gy Bra.noh, 
Dep a rtmen t of lvli nes and Resources , Ottawa, Ccn ada . nade some bl anket (corduroy) 
t e s t s on or e f rom the Blockhouse ar ea , Nov Se o t i a . . Thi S c01:9i G t ed 0 f ''fhi te 
quartz wi th free go ld, iron p yri t e , ar s enopyri te I nnd chl).lcopyri te a s say ing 
0. 90 O'Ulc e of gold and 0.18 ounc e of si l ver per ton. Tes t 1 8 included grind.­
ing t he ore so tha t 96-1/ 2 perc~n t pa::;sed 200 me sh , t he p ulp WllS :illU over 
corduroy , and the tailing wa s f lo a t ed . The flotat ion conc entra te ass[>,yed 

MacDonnell, G. F., The Pr i va t eer ine , Zeb~llo : Pape r pre ~ented nt 
annual w81tern D1e8 tin~, Canad ' an I ns t. Min . and Met., Vancouver, 
November 9-11, 1938 ; Til r~ine r , YO 1. 11, December 1938 , pp . 2J-36. 

Roach, A. G.~ A Flpw-Shee t f o r NOVD. Scotia Gold Ore Q: Canadian Min. 
and Met. B~l. 314, June 1938, pp . 228-231 , 
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3.68 ounces per ton .and the tailing 0 .04 ~unce , and the calculat d gold con­
tent of the blanket concentrate Has 117.4 Ol1.l."lces and it contained. 69.13 
percen t of the f~old. 

Ontario 

Porcupine Uni ted mine. - At the lO~ler e nd of each 4- by B-foo t copper 
pla te at thr· Po rcupine Uni ted mine Nas a t t ached a 42- b~r 48-inch shes t of 
liB-inch iron upon wh ich corduroy was laid, a ccording to Vary.!5.I This was 
held down by an iron bar 1/3-inch thick anc. 2 inche s wide resting in no tches 
cut in the table frame. The slop e was 1-5/8 i nches per foot. Forty percent 
of the total ~old recovery was made on t he pla te n and 35 percent on the 
corduroy, which caugh t fine gold, pyrite , and. me rcury tha t escaJ:)ed the pla tes. 
The corduroy was wa sh ed e ach ti me t he p l a te s were dressed. 

The plant handled 20 to JJ tonG per cl~ of o re consi s ting of quartz 
with miner~ized sch ist. or banded quartz- uchist, or stringers of quartz 
in s ch i s t accompanied by pyrite and vi s ible gold, of which 75 percent is 
free and mostly f ai rly coarse. 

Dome mine. - Gold in the ore of the Dome mine, Porcupine district. 
On~rio, is so free that 70 percen t or more in caught on corduroy t able s . 
The writer saw these t a bles in 1935 and no ted t he gold end gulfide s on the 
clo t h t hat waD being washed. thei r grindi ng i n barrels, and the squee zing 
and retorting of the amA.lgam. _ WI?en the form~r mill was burned 10 years ago 
copper plates \,.rere used. Hall!!U describes the p:reaent practice as follows 
in p ar t: 

Each of the 28 tabl es has an area of 27 scpmre feet 8nd a slope of 
1-3/8 inches per foot. The corduroy blankets a re backed wi th cheesecloth 
and reinforced at the ends 'vi th canvas. The:r are 28 inches wide and 5 f ee t 
lo ng t thret-~' to a table, and overlat> 3 .I.. ~che s. The rough edge of t he rna t erial 
f ace e the flow of pulp. A blank&t l as ts about 90 cl ~y9 and is soake·d in 
cyanide solution before b i ug di scarc..od. T\..o men change .'~: ll the corduroys 
every 1-1/2 hours , and a t h ird men ~shes them in a tub. When rea4Y to be 
r emoved, th y a re ro lIed to prevent the los 8 of rich materlL:~. There are 
t wo 31- by 6o-inch aroal gan l1ting barl,"elB for t he washings. They hold 1 ton 
of concentrates and 500 p ound s of 1-1/2-iIlCh balls ~d a.::"8 run 18 hours. 
Then mercury is added, and the b rre1 0 are run an other 1-1/2 hour s. They 
are then emptiA.d a ncl the amal gam is cleaned with hot wat~r, s queezed to about 
50 percent mercury I a.nd finally reto rted . The mill pulp eventually is cy­
anided. 

Va:ry, Ronald A. I Amal gamation Prac tice a t PorcL\P ine Uni t ed Gold Mi ne s , 
Ltd. I Timmins I On t :1l'io : Bm'eau of Mine s Inf. Circ. 6433, 1931, ~ pp. 
and 1 flow sheet. 

Hall, Jam,:s D. , Mini~ and .1illing at Dome, Hollinger, and ~klnty.ce:· 
Canadian Min. and Met. BiJ.ll. 31 8 , Octobe r 1938 , pp. 4g1-48;~. 
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Little Long LB~ mine. - The flow chect of the Little Long Lac plant 
shows blanket table s receiving overflow puJ.p fro::! the ball-mill claaoif1er 
an d pulp from the tube mill. The tab~e concentrate is treated a s usual, 
and the table tailing goes from a cone to the mill classifier and to the 
clas sifier that follows the tube mill. 

Pickel eta \'1 Mine. - The Pickle Cro\V' flow sheet shows gold trap s in the 
tt'/o ball-mill clas sifier circuits and six blanket t ables for ea ch preceding 
t he primary 'pulp thickencT~. Cy.;mi!iation is by countercurrent treatment. 

~ebec 

Siscoe T'Jine. - The flo\V' sheet of the Siecoe plant shows the ball-mill 
clas sifier overflow passing to a cono and then to three blanket tables 48 
feet long wi th a fdl of 1-3/ g inches in 1 ;; inch s. The concentra te s are 
barrel-amalgamated, run over a copper pla te. milled D.lld. cl.:lssified, and 
the pulp returned to the m~in mill circuit. 

&ulivan Consolidated ~ine. - ~le flow· sheet of the Sullivan Consoli­
dated shows four corduroy tables in paral l el, with an area of 240 square 
feet. beiLb fed from the mill-cl a s sifier overflo\,l. Th.r:' ~e concen tra tes I 
wi th those from hy(i.r~':ulic traps , a Te ground and amalcrunated. 

The Phi 1 ipp ina s 

Demonstration mine. - Belli s concise de scription!1l of the Demonstra­
tion plant near Baguio, Philippine Islands, includeJ .:~, few lines on corduroy, 
anr~, the flow.sheets sho'N "rhere it 1s placed . 

There are two circuits, connect ed a t two point~, one (250 tons daily) 
for oxide are and one (150 tona droly) for sulfide ore. The former is 
cyanided and the latter tloated, and tho concentra t e s a.re shipped to Tacoma, 
~lash. 

The ores assay 0.28 ounce and 0.354 otUlce gold per ton &nod contain a 
little silver, coppert lead, zi no, an~ o ther minerals. 

In the oxide grindiug-classifyinr circuit is a jig followed by t\ro 5-
by 12-foot tiltin '" corduroy tables. In the suJfide circuit are t"10 unit 
flotation cells followed by three 3- by 19-i'oot til ting corduroy tabl~s. 

In th3 oxide are are a little r efractory sulfide :md coated'Lold, ,..rhich 
are transferred from the jig and corduroy to t he sulfide circuit, and from 
the sulfide ore most of t ~e fr ee go ld is r ecovp.red by the unit cells and 

• 

• 

co rduroy befo re flotation. • 

ill Bell t . George A. I Uilli.n~ Pr::Lcticc at. Demons tration Gold. Mines, Ltd., 
Philippine Islands: ~. Inst. Min. and Met. Eng . I Mining Technol •• 
Tech. Pub. 1017, J~'nuary 1939. 7 P? 
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~lill i ng a nd cyan i dat ion co s t $1 .42 p er to n t o ex t r ac t 88 p ercen t of 
the go ld ; mi l l i ng , fl otat i on , and marke ting co st $2 .71 p er t on t o extrac t 
90 perc ent; and corduroy operat ion cost s 1.05 c ent s p er ton of ore milled. 

Replying to a reque s t fo r f urther information, Bell stat ed t hat the 
co r duroy tabl es were built by t he mill carpen t er a t a cost of $25 each. 
They are l i ned with zinc-coa t ed iron to p r event l eaking . A wide-wale cor­
duro y , ... ,h i ch has a life of 12 t o 18 month s , i n cut into strips and \"edged 
do vm by 1/ 2- b1 2-inch c leats , \olh i ch ac t as r iffle s and a i d in colle c ti ng 
gold . Washing is clone on the t able s t hemsclveR . Every 2 ho~s the feed is 
cut off a t able a.nd t h e slime ho sed off , leavi ng 11 clean concentrate . The 
t abl e is t hen tilted back and the c o rd'll"oy t aken up and washed down t h e 
t able int o a s c r eened l atmd r, which l eads to t he concen t r a t e t hi ckener. 
~le t i lting fea t ure i s i mpo rtan t bec llse the rade o f concen tra t e and r e­
covery of go l d is breatly aff ec t ed b y t!:le s lop I dilution, and vo l ume pass­
i ng over a t able. The average slope is 1 inch per foo t a nd t here ar e 1.1 
square f ee t per ton of , olids per 24 hours . The co rduroy t ables save 70 
p ercen t of the fi ne f r ee (';0 Id a r..d the conc en tra t e s average 4 ounces p er ton. 
Occ8.sionclly . t he corduroy i s acid-tr eated to r emove lime and s l ime I and 
wo rn- ou t ~aterial · s burr.ed to a~h and ~el ted i n the clean- up . The cos t 
of operati~g corduroy t ables i s 1.05 cents per ton of ore , 1 cen t of whi ch 
is fo r labor. 

Additiona l i nformat io n on the Demonstration plant is given by ~el l in 
tho P. ilippine Mining Yeo.r ]00 , 1939 , published by the C1.ambcr of !·.i nes of 
the Philipp i ne I ..,landG ,prep a re b y Ralph Keel e r .::lIld 0 t he rs . T\.tO f l o\'l shee ts 
sho\-! vlhere the blanke t tabl es recu i ve and. ~ i scharge t he pulp . Final con­
centrat~s f~om the corduroy tables and uni t flotation cel l s arc thickened , 
f iltered , p ~tly drie d , sacked , pipe- sampled , and shipped t o ~ smelte r . 

Suyoc Conso l idat ed minc . - According to iveckley and I versonW , ore of 
the Suyoc Conso li da ted , 60 miles nor t h of Baguio , Phil ipp ine I sland ... , a. ssays 
0. 29 ounce of go l d , a l so some coppe r pyri te , i ron pyri te , , phcl. rite , a.nd 
galena. The plant cBIPac i ty is 250 tons 1' er day . Free gold i s c.?~ugh t on 
three 3O- inch by 2O- foo t cord'.lrOY table~ in the c i rcui t b e t\lleen the b al l mill s 
and classif i ero . The pulp i s 1 /4- inch t rommel undersize . The co r duroy co n­
centr a.te is t abled and t he concentrate is ground an arrIalgamated while the 
table tailing i s r e turned to the gener al cireui t. I n t he circui t for the 
combined flotat ion concentra.tes , t lftO 18-inch y 8-foo t corduro ~l t ables fa 110\1/ 
a. smal l ball mi ll. The concent r ate i s g round anel amalgamated. an the table 
tail i ng is regr ound . 

Rep l y ing to a requc~t for fur t he r inform[!. t i on , 'tleekl cy stated t hat t he 
slope of the t a bl es tha t t rea.t the minu s 6-meoh pulp from t he ball-mill dis­
charge io se t a t 1-1/2 inches per foot . ~lese tables a r e pivo t ed a t the 
upper end so ~ha. t by mepns of wedges t he sl ope can be va.ried from 1 inc h t o 
2- 1/ 2 i nchen . Ot her t ables fed with 95 minus 200- rnesh pulp are set a t 1 
inch per foo t. 

ill "eekley , C. A. I and I verson , ! .• G., Suyoc i l l Treats Comp l ex Or os : 
Eng . and Mi n . Jour., vol. 138 , Augus t 19~7, pp . 415-41 7. 
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The corduroy is wa shed off i~to a steal t ank every 2 hours. Cons ider­
abl e pyrite i~ collected with t he gold , but it i s pa sed over a half-size 
Wilf'ley table before sma! ai'nation. Tabl e t ai lings return to the mill circuit 
an d gold concan tra tes are ground in a pan amalgamator of local and sat is­
factory desi,~. It is 3 f eet in d iameter and i s loaded with about a dozen 
4-inch s teel balls. An eccentric on t he afti ng gives the pan. a motion 
s fm i l r ~o that of hand p anni ng . A 11 ttle caus tic soda is used· during mnal-

.gamat i on. In 1938 , 33 p·er cent of t he to t al I d in the ore wa S· ca.ught .by 
co r duroy. 

Cost Rica 

Individual min~e; oper a.tions in Cos t a. i ea , C ntraJ. America, are smal l, 
according to BenLott..W, but t he total gold output i s considerable. Along 
the Co rdi l l era Central t he vein f ill i ng in g neral i s soft quartz in the 
upp er levels and sometimes a to h , ticky r a y clay ·with quar~z stri ers. 
I·tilling me thode a r e simp l e , "iri t h more 0::- l e I S handwo rk. Soft ore s are 
washed in a t rammel ahead of the crusher and mi llod t.o 4o-mesh . . PIa. t e 
am ol grunat ion is conunon, fo llowed b ·· corduro y or flota tion. Concentratos 
often are 10v, in grade , and s hipping and smelting co s ts are hi gh. 

Africa. 

• 

Rand, Tran sva.al 

Plate amalgamation on the Rand has g iven way to co r duroy. and Pren ticeW • 
hn. ~ the followi ng to sc'y: 

Corduroy co ncc.:ntration t fo llowed by barr el am,'.)l gamation 
of thp re-d.ressed cone en tra te, affec ts an a verage r e covery 
of 5) perc en t of t he go ltl in Rand ore s a t a cost of 1.4 p e nce 
(2.8 cents) per ton millF'd, and mercury' consump tion is now 
only one- ten t h 0 f wha.t it was when pla. t e amalgama tion wa in 
general use. 

On the R~JH1, ~.lOre than 54 mi llion tons of 4-1/2-pennY"/eight ore 1s 
trea.ted an nually. ~'his ore contai n s s ome iron pyrite, \·rith \olhich the gold 
1 s a 8 ao cia te d • 

A quartz win in granite is be ln mined a t t he Reitfontein m.ine, ~~, 
30 percent of the f:Old has b e an cs; t on corduroy , a ccording to Boxall ~ .?=J 
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Benne tt, Evant ,GQld IvI.ining in Oo s t a Rica : Eli ".. and l:in. Jour., vol. 140, 
January 1939, p~. 56-58. 

Prentice, T. K., The ,.fi t wa t r srend Gol Min i Ind.us try and its ~4eta1-
lurgical Develo-p ment: Jour. Chem ., Me t. : and ~:1n. Soc. South Af~ica, 
vol. 37, August 1936 , p. 30 • 

Boxall, W. P., The R i tfontei n (T.C.L.) Mine, Sabie: Jour. Chem., Met., 
and Min. Soc. South Africa, vo l . 39, October 1938. p . 96. 
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The oxidi zed or ~ cun t a ins 78 p er c en t s 11 ie a and the pyri ti c or e 2 5 p erc en t. 
Between t he Dominion bal l mill and. Dorr cla8sifie r, "'ho se p ro duc t i n 60 to 
70 p e rcent thro ugh 200 mesh, a r e t hree corduroy t.~bles . The vla shings t her e­
from are ba rreled for 17 hour s , wh en mercury is added. 108s is 0.37 ounce pal"ton 
c rushed. Barrel t ,:~ ,ilin6S pas s th r ough a trap and t hen mix ,,:1 t h the concen­
t rate from the Geco flota ti on cells. Concentrate s are sold. 

Plate amalgamation waR unsat i sfactory fo r t h is ore because of the 
action of arsenopyrite. The r e i s no c y- an idation a t tnis mine. 

~res t Afr ic a 

According to HastinbS ,ggj i n a~ addr es s on February 22 , 1939, to the 
Chemi cal , ~-1etal1urgical , and l'-Uning So ci e t y of South Afr i ca , "in Johanne sburg , 
t he me t al lurgy of the au riferous conglomerate of We s t Af r ic a i s s i mp l e . 
Thi s rib anke t II i s simila r i n app earance to thf!,t of the Rand. South Afr i ca , 
bu t it has no sulfides and t he pebb les a r e c emen t ed b y sand nnel g ranula r 
hemati t e . Tho gold content i s extremely f ine . In onc of t he newer plan t s , 
ball mi l l s a r e i n clo sed c ircui t Ji th corduroy tabl es . At a r eduction 
treating quart? ore in i·rh i ch are ca!'oonacGour; miner al s a '1d sulfide s t the 
ore i f> milled by s ta.r.Ip S fa l lo\'led by co rduroy and the p ulp is r educed f urther 
i n ball mill s .l. ol lowed by co r duroy. The co r dur oy strake s save 85 p ercent 
of t he gp ld in t he ore , vni ch i z higher t han th e r ecovery a t the Dome mi ne , 
Ontario. 

Considern:u1e corduroy i 8 used in Aus tral l a f.I21 d 0 rf in-' ry blanke ting 
has lone b e en employed in Ne,", Zeal and . 

Western Austral i a 

Co rduroy is to be f ound a t mine s Ihere oxi di zed and SlJ.fide or es are 
mille d , al so wher0. r oac t ed conc entr a t es a r c t r eated. 

Lake View & Star. - Accordi ng to t he l as t a nnu.al r eper t of the Lake 
View & Star Co., Kcl goorlie , vmi ch floatod 619 ,919 tons of sulfotel l urido 
o r c during the year , t he onion- sack str~kes co l l ec ted fre e gold ~rorth 
l:ll02 , OOO (say, $400 , 000 a t currEm t exch.:m.gc ) , from the p ulp ed roasted con­
cent r ates . Th is r~ rer,cnted 12.4 p e r cont of the total mill heads. A tot;u 
of 52 , 675 tons of concen tra t es \,laS handl ed l as t ye.9I . 

I n the milling plan t a r e corduro y t able s i n t he ball mill-cl as s i fie~ 
cireu i t a nd in tho cl3.s sific r-ov erflo \,1 and bo \!rl-c1assifi c r c ircui t. The se 
are known as l) rimnry co r du roy and s ecomary corduro ;y and a r e 3 f ee t wide • 
The former has a g r ndo of 1 i n 8 and a. p ulp flow of a bout g tons p er square 
foo t pe r day. and t he o thcr~ are 1 in 10 \orith 15 tons p e r d ny. A comp a ri­
son "rl th the t ables f or c nl eine , on whi ch onion sack i ng vIas u sed, shows 
1-1/ 3 tone p el' foo t pcr d~r _ The \lJide-ri bbed mat eri eJ. \1aS favored when t ho 
\1riter visited the plant in 1933. 
@ Hastings , B. J., ~re s t African Mining Condi tiona: South African Nin. and 

Eng. Jour., vol. SO, Mar . 4, 1939, pp. 11-13_ 
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Hannan t s North. - At t h i s min the oro is wB.eh d t s orted, ,screened , 
crushed , stamped, clas sified. and tube-milled. The s t Dmp Qnd tube-mill 
pulp flo\'/s ovel" b'lO g roups of five 3- by 6-foot corduroy tables ha.ving a 
s lope of 1-1/4 inches per . foo t. The cone entrate i 'round and ama.1;.gamated , 

n the ore slime is cyanided by counter current decantation. The plan t 
tr a tG 3,000 ton a month. 

Kalgurli ,)re treatment. - This p lant tr a ts ores from tho Boruder 
P e r severance, North Kalgu.rli (1912) and En texpr i s e mine s. The 3- by 5-foot 
corduroy tables are s et at 1 in g and s ave gold from the ball mill-class i f i er 
cireuit. The flow is g entle and wavelike, simila r to p ull) fro m stamp s going 
over copper plates. This mill trea t s ov r 20,000 tons p e r month. 

LAUlIDERS LIltED WI TH CORDuroy 

Launders I ined wi th co rduroy a rul 0 t har fi brotts material are us ed more 
or le ss on dredges and in copper plant s to s a.ve a s much a posc.ible of the 
bold d.i scharged in t he t Ed lings. 

At ~he Johnson mine , near Octa.ve, s outh orn Yav apai County, Arizona, 
the ore consist s of quartz and go l d-beari (7' sulfides . The 50-ton plant 
includes gold traps , sha.kin"'~ tables . and flota tion cells. In t he circui t 
where a trap receives t ho u..'1dcr si ze from t he b oJ.I-Jjjill scroen, the ,t ai lin.~; 

from the ,trap goes to a corduroy l a1ll1de r. Its tailing is tabled and kl.!9 
concentra.te s a rc ~round and amalgamated \'1ith m t e rial from the traps.SlI 

TREATMENT OF CORDUROY CONCEj;WRATlS 

As the for egoing de scriptions of t h e u se of corduroy give details of 
the procedure in t he cl ean-up and production of old , Ii ttle need be added 
here. 

Several metho ds a re employed i n t he handling of corduroy concentrates: 

First, the se are washed off the cloth a t interva13 by rinsing them in 
a tight box I tub, or t ank ri t h or wi thout a fil t.er -JO ttom. T.:e coneen trate s 
soon s ettle and t !1.e wa.ter may b e siphoned or fil tered off. 

If they are to b e sold , t he concentra t es should be sun ... dried or dried 
by ar tificial heat, a littl e moi a t ur o bing l eft to p revent du s tines s . This 
ma terial should b e mixed, coned , and quar t e red on a c lean floor o r cloth to 
get a r~re8entative s ample for assay. The coa rse gold is likely to make 
check as say? difficult. 

Arrangemen.t s should thon JC ma.d E) to send t h e c.:J.rofully bagged mate..rial 
by ex:pre~s or p a r cel po st to some srn el t a r • .. 

?JJ Nctzger,· o. H., GaLL l,ani ng a nd Milling in the:- Wickenburg Areu, Mari­
cop a and Y v8i1ai Counties , Arizona : BurGau of I'line s In!. Circ. 6991, 
1938, pp. 31- 32 . 
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Unle ss co :1.d.i tio!ls f avo r s..'lippi concentr(1..t , f) t o a. cuztom plant , i t 
i s b etter no t to .1 0 30 bu t t o troat them at t he mine , a~ is commo nly dune . 
Thoy may be g r olmd and amalcal1R.t erl i n a barrel ( f i g . 4) o r Ber dan p an , s 
made by e quipment nanufacturcr s t or in any avai l abl e gr ir..ding machine . The 
barrel i s pFLrtl j.~ f ill ed \·.ith ",<:.,sh i ng3 and -.. ,a t or , \-r.i..th a l i ttle l irue or lye 
ann. a few gr indin::" r oels o r b a l l s . After .... uvc 01 hour s t he barr el i s openod . 
rlercury is added , t he doo r i ... clo sed , anrl nn~al C;Uf.12. ti(J n p!"o c ced, s fo r an hour 
or more . Tho n the bClIr c1 i s l' 8- op ened 3ud t nt" pulp . G thi nned. \.n. t h wat~ r 

and flowod over r i ff l es , 'r'lh i c 11 ea tch tho r711~ll gom 0...'1 '1. surp Ius mercury. The 
c:'.maJ.gam i o cl eDJ~cd ane:' c:!. thor flo.utJGzcd thrOl1.g~ a cl oth ,wd r c t ort od , o r tile 
"lho lc is r otor t ed . The 3ponb e gold 1.lC..Y e ruel ted i nto h::;..r s o r sen t dir ec t 
to the mint. 

BocaUS0 t he l.)ulp 0 tailing f rom an annl p-am:).t i ng b D..r rc l co ntains smnl l 
globules o f [,lnc.1. ,"'arl an" ;nar o or 1('s8 r i ch :,nrti cles , i t ~_loul no t be run 
to \rlD.stc ; the r.1t.,- t cl'in.l my e 3cttlol _ d dried i n CI. t~'1 1: o r druB ~"ld t hen 
so l d 0 1' fe? to t llC mi ll or r un or p Ul.1.red to mix Ii th t!10 maL nO\,1 of :.1111. 
pulp fo r rc- t r cn.ti.'lCnt . Ev cntua. .ly , ev e J t hing of 'l alm is r e ~.G vercd by 
such L10ano . 

OORDUBQY IOR PL~ TI: ; ORE S 

I n the sceti oll on Orc D.l. :;s~ine (. nd , ·ict.:'llur~r o f t he p l ~ti nUf.1 ore s of 
Tr[\.uc. ~TCl£l.l , "hJ.g:lC r ?lJJ fl C':1ti o.!1C ,llld shm'ls t~c :1r;c: 0_ c r d,'Io:I . I n the o:<:i­
di zed zoae of the du.nlte deno3its t:10 ~ lrtt i num e;.:ic t-=- in t'l e .. le'tallic s t at e . 
After much eYperi men tn.t ' on the flow shee t at t he Onvervl<:'.ch t mine had a t rDP 
for metallicr. b el oH the s t ar1p s a.nc one bel o -, t he tube mills . Pulp from the 
mi ll passed over \'Tilflcy tablo3 8.l1C the tEli li:L~ '" ther efrcm avel" J runes t able s 
an corduroy. l·;e t al i es from the tr8p 9 Here tab. cd M~ t l1e heads h1J11d-
panned end a c i d- trea.ted !~ucces~ ' vcl y ":i th 10 J?crccn t 0 sul fur ic a cid and 
10 pe:-cc. t i t ri e acid ; the product ansD.,)'cd 82 percent p 1atin'JI!1- group Int3tal s . 
The o t 1er t a r l c 9..l1\-1. cord,llxoy c()nc cn trut p.~1 '-IT .r o t rea t c . in lo t :; of 1,000 

:pounds fo r 2 h C12' S in a barl'e1 \'Ii th ne reury , :inc UPlalGaI!1 , clJppor sulfD. t e t 

DIld sul f uric a cid . T~.-:c· d. irty .:t!i1 :U£;8Li W.:l.S • ce.;;lclsf'matcd fo :!:' 1/ 2 h e ur \IT! th 
8inila1' o.c tivo.ting agen t s f'n d thel trc·atcd. II 8P..rthcn'llar · j ar .... ']2 th d i lute 
sulfuric a c i d t o !' Ct;QV <? i ron Em _ zinc . The' ?.mcl~[::.l ';las retorted ru1(l t he 
sponge po.nncd , so r ted , . and o..citt-trca.t U, ""i\pi nC!l p r oduc t of 70 percent 
p1atim .. 1.r.'l-ero11p .,.ctals . lui!' c.:Jnlg£'.ID.'ltion recovered 98 IJcrc e.nt and tho \,rhole 
p l an t 82 to 86 percont. 

Cor Ul'~y ~'lE!.S used in t ~ e ':E'.D.nd:J.gsho k plan t b c tt,feen the Dorr t h i ckeners 
and f l a t tion cel l s . 7..1e corduroy e::>ncontr[!.t CG \Ile r e table and ucid- t reated , 
e.n<i tile final p r oduc t a~ 0 2..;ycd 60 per~ont rlCJ.tinur.:l- group IT!c t['lro , bu t r.tos t l y 
pl a t i num • 

At the Po t e;icter sr.u-; t plnnt , ':1, ~lix'Lur0 of oxidi zed .:lil d s ulf ide a r e '"' 
Was concontratqd by f lotc,t ion , to..bl1~C t and ~orduroy . 51 ::i Db co r duroy 

?!JJ WatOlor , P ercy A., 1hc Platinum Depo!=;i t3 [,nd. ~~ines of Sou th Af r ica! 
Ol i ver & Boyd , Edi nburGh , Sco tland , 1929 , pp . 2 72- 234 • 
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table s followed t he tube-mill and s tationary corduroy tables for the tail­
i ng t herefrom I a nd cord.uroy for the mi ddling s from the recleaner cells for 
the Mi.nsral s Separa.tion ro~er c ell. Corduroy metallic s ~lere tabled ~nd 
the h eEid Fl treated ':/ith a mB€net and a cid. The final p:roduct assayed 60 per­
cen t p latinUlll-group ~e ta1s . 

• 
RUJ3B:::R MA TTI NG FOR SAVI NG GOLD 

Runber mattiu( or sp one e r ubber is us~d c t some mine8 for saving gold. 
~Te ha ve a sample of the tlat ri al Dut hav e neve r s een it in use. It is 
about l/S inch thick , h a B a rough surface an many p i~~ole31 and looks as 
tho h it might c [lvtch go ld; the Denver Equipm n t Co. and others recommend 
i t 3 u s e . 

One ex~le of its use is in th 50- to n i/1an t of tJ1..e Golden Anchor 
mine I I dehogii. The are carri . s free gol ~ and silvar and in sulfides. The 
tailing f rom a Denver jig p a sse s t o on Al~in c l a2sifier, whos e overflo\'1 
g O GS 0ver th...rec ll-inch by 12-f oo t l)aral l ol t· l es oovered \iri th rubber matting.. 
and t Le t a iling from tho s ixtll f lotat i on c('1 1 i s pas oed ove r one rubber­
ma tting t£l.ole of s imila.r si ze . The se t ab l es slope 1-1/4 inches per foot. 
they are cleaned ~ every t wo days, and t c onc en tra tes arE:; barrel-runal-

. gamated with those from th , jig . These accoun t f or 76 percent vf tho gold 
r e-covered. 

Ana ther exrunpl e of tho u so of' fP o!lge rubb er i s tile ~os sba.ck mine. near • 
Oatman , Ariz. The orc consis ts of brecci a t ed an esi te ana calcite with 
SOLle quartz; the ge l d is i n frac tur <3d par t s of t h e veias. The Sl'iJall mill 
of 1934 had a spongc-rubber I!I t bcb1/een the Harding nill and Dorr simplex 
classifier, wh ose ovorflow p as3ed thro~ a 6-inch launder lined with tha t 
ma terial.. The tnD.. t '1.:LS ','/asiled every 2 ~our~ and t ho laund~r onco a. day . 
Tho c9ncon tra t eD \1Crc ground i n ~ 3-foot pen n..n £lI1lul gn:m a t ed, l!.D.d a.ccounted 
for lalf of th eold in the ore~. Rubba~ was not US Qd in tho Teconstlilcted 
plant. 

P.ECO\l"ERY OF GOLD I~T TAILI GS FROl~ OOFPER ORES 

Accompanying Engelmann's r cvicvl of oro concon~rati()n o.nd gold t1illing, 
cited , is .:l. p ict-J.rc of somo of tho lc::ru.nders f o r 'ewing gold f~m flotation 
tn..ili ngs a t the Arthur p l ant of th e Utah Copper Co. The r l? covery p lant a t 
t~J.c Mng'1ll'_ mill, a~ in 1935, has boen d escribed by Engclnrmnw. Ten-ounce 
burlc:q;> wcs found to be tho noo t cco nomic ru. rna t erivl t o 1:9 0 . 'I'here £'.re two 

• 

Lora in, S. H., :md DllVis, l'T . B., l<ining £llld I-Ulling Nothods and Cos ts 
of the Golden Anchor tJtin i n Co., BUl' gdorf , I daho: Bureau of t4ines 
Inf. Cire. 7024 , June 13 38 , p . s. 

Go.rdner, E. D., Golcl. Mini:lg and Hill ing in t~..o Inck !-1ountains, Western 
l:iohnve County , .AJ'i zonn.: Bureau of Mi no s Inf_ Circ. 6901, September 

• 

19.3£), p. 35. . 
Engelmann, E. ','.'. t Recovery of Cklld fro Copp or Mill Tailing: l-tin. and 

Met •• vol. IF, August 1935f pp. 331-332. 
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banks of l aund ors se t c. t 3/16' inch per fco t . The fab r ic , \ihich is ~l ightly 
,I/id.r. r thDJ1 the ] .3.ul1!ler "uo ttOril , i s held down a t eRch 8i de by bloc -::0 o.nd 
\" edge s . About 2 s qua.r e f ee t of bur l .:qJ i s useLl per to !'. trea t ed i)er 24 ho tU's. 
Pulp i s f od to the l a lUlde r:) from a c oncre t e cli ~tributi !G tnn.1c a rr anged. BO 

t ha t MY one In.uncier may be cut out of e r vice fo r clea..'I!.i ng or o ther rea.son . 

As to the gold , mos t of it i s coa.ted. .~ O that it cloG "" no t r espond to 
flotation or t o cy;midat i on , and 75 percent of it i s caugh t i n the fir nt ::f~t 

of launder s in the fi rst 500 f eet . The c lef'n - up c:/c le i s Ll-O c.lay s . \!.hen 
the flo w of pulp i :3 8 toppe d , t he bur1ar> is w she ,1 caref uly wi t h cl ear water 
to r enovc S O[;le D8.:td and slirae , C'nd b efore it is dry it ::' 8 cut into 8- foo t 
l ellgt 1 8 . T-.le s c G trip s are hw"lg on r n.C!(G in a dryint?; house and are then 
buxnea i n a stov e , as much a3 250 ards i n a day . After bcin~ scr eened , 
\oleighed , nnd s ampled , t he co ncr'n tra t G end sh a r c son t to n. ""mel t cr. 

Th s a \rin!,:,: of [';O ld i n co:?per- mill tC'.ilil"-t:R by cordr'..ro y i 3 practic ed 
a t a number of l.-:. :,gc mines and has be n foun,i p r ofi t able , :spccL.111y i n 
Canad • 
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