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HULlPHREYS SPIRAL GRAVI'l'Y CONCENTRATOR 

Treats 

ORIGON BLACK SANDS 

A major innovation in gravity concentration of ores has b •• n rec.ntly d.v.loped and 
test.d in larg.-soale operation by the Humphreys Gold Corporation, uenver, Coloradol and 
a plant employing the proo.ss is now treating 1000 long tons daily ot ohromlt.-b'arlng blaok 
sands at the Lagoons, looat.d near the coast b.tween Marshfield and Bandon In southwest 
Oregon. 

Thls plant, which tr.ats sand contalning from 5 to l5;~ ohromic OXld., ralslng this 
oontent to 20 to 30% ln one slmple operation, is contnined in a small one-story building 
24 by 23 feet sql.lar.. The only mov1ng parts 1n the plant 1tself ~re the motors and pumps 
whloh raise the sand and wat.r, and the drag and staok.r belt assembly tor the tinlsh.d 
oono.ntrate. One man is sl.ltfioi.nt to sl.lp~~~ise and control the entlr. oono.ntrating 
prooedl.lr •• 

Th. h.art of thls n.w method ot tr.atment, which mny prove adaptable to oth'r ma­
t.rials suSO.ptlble ot gravity separatlon, is the "spiral", whlch was first d.velop.d by 
Yr. I. B. Humphr.ys as a m.thod ot saving flne gold in plaoer operatlons. The first 
mod.l was made trom a tlr. oaslng, out apart and str.toh.d. The spirals In the black­
sand plant are ot cast lron, .ach unit comprising 120 0 ot.·ar8 wlth an ol.ltsid. radius ot 
13 inch .. and a slope ot 10 d.gr.... helve units are. bolted tog.th.r to torm a stack, 
glvlng tOl.lr oompl.te r.voll.ltions to a stack, with a drop or.18 inch.s tor .ach reYolutlon. 
Th.r. are six stacks in eaah bank, which slopes at 20 0 so that eaah staok is low.r than 
the pr.cedlng on.. Th. Lagoons plant orlginally contained four banks; a titth bank was 
installed lat. in August. 

Sand and water ent'ring the top ot a stack spirals downward und.r the combined 
aotion of gravlty and o'ntrltl.lgal foroe. The larg.r and lighter partlol.s move to the 
ol.ltsld. of the spiral; the heavier and smaller partlcles move downward near the Inner 
.dg'. One-inch hol.s, bor.d n.ar ~h. inner edge of each 120 0 unit, oontaln an adJustable 
knite whioh ble.ds otr the oonc.ntrat.. Jl.lst ahead of the k~ife, an adJl.lstable longth 
of pipe l.ading trom a rais.d trough on the ol.lter rlm of the spiral provides wash~wat.r 
whloh oleans the oono.ntrat. on the inn.r rim. The lnner surfaoe of the spiral has a 
s.mi-clrcular cross-section with a radius of 8 i~ches. 

At the mino, locat.d n.ar t~e plant, a Bucyrus-Erle dra~line with l~-yard buck.t 
.xcavates the sand whlch Is largely unconsolidated, and transfers it to a dry-land w~shing 
plant mounted on caterpillar treads. fh. sand Is washed throl.lgh a trommel to remove 
wood and trash and is then pumped throl.lgh a 10-inch hose to a wood.n storage sump built 
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1n the tora ot an In •• r~.d pyr&81d 40 t •• ~ square with 45-dlgr •• 11d.,. fre.h water and 
a1dd110,1 returned fro. conoentrator. art allo t,d to the .tor.a' luap. 

A double-wa lled vertto.l p1p. 18 IUlptnded'mtht clnter ot thl luap tro. a pulllY 
(the outer wall 1_ bolted to the apta or the luap but rAiled .utt1011nt17 10 that .and 

6, 

and w.tlr -.y b, drawn 1n at the bott.a). Agitation 1 •• tr,oted by water puaptd 1n throu,h 
thl inner pip. which aay b, raliid or lowerld 1n order to vary tbe ••• unt ot &11tat10n 
requ1red to ke.p the land 1n aUlplna10n 80 that It ".1 b. puaped out through the outer 
p1p. to the plant. Dlnstty ot r.,d 11 quite ~.rlabl •• 

fhl tlow to the plant 1, .pl1t, f1rlt to •• rve taoh of the tour bank. of aplral. 
an4 turth.r to •• rv •• ach staok, by an lng.n10us .y.t.m ot plp' dlltrlbutlon whloh a •• ur •• 
an .v.n tlow to .aoh Itaok. 

the lower bleed.r plp.1 ln .aoh aplral diloharge a alddlln, product lnto .. laund.r 
whloh .apti.1 lnto the .tor aae lump. Ihen.o des1r.d, oono.ntrat •• aay b ••• nt to the 
Iu.pand r.-tr.at.d. ... h1gh olroulatlng loo.d 1. maintalned. 

Cono.ntrat •• art partially d.wat.red ln a •• all drag cl ••• itl.r ah.ad at the Itaok'r 
b.lt. They ar. loaded by cla •• h.ll-buck.t lnto lO-ton truckl and haul.d OY'r an •• &oc ••• 
road to the Detenl' Plant Corporation" lecondary concentrator locat.d on a railroad .pur 
at Beav.r Hl~1, Or.gon, 12 . 811' •• a.t ~ of the Lagoone. Untll late ln the IU •• 'r the con­
o.ntrates ~ad to be truok.d by w&y of Bandon, a round trip ot 5' all, •• 

The mill is oleotrifi.d; draglln •• , bulldoz.r., eta., are g&. olin. or di ••• l-op.rated. 

(n.printod troa Bu11etln S.rvia. at Am.rlcan Ulnlng Congr'ls, 1 •• u. at Ootob er 1, 1,43.) 

A aon.tary syst.m bas.d on gold and s11v.r by lnterno.tional agreea.nt aaong l.adlna 00.­
a~re ::' ;).l "I.c tlon' wa. advooat.d ln a .tatement bY)'I".:J..-:. -: l1 H. Brown.ll, Gha.lraa.n or the .... rloan 
Sa.ltlng and aefining Company, t hil w •• k. Syoh act10n, "accordlng to Mr. Brown.ll, would r.­
to.ln eyery advantage or the internatlonal gold s t andard nnd y.t al.ure an ad.quat. lupply ot 
aon.tarT •• tall tor the pOlt-war .ra. 

• •• 
A ~on.tary S7"'. bal.d on u tlx.d rat10 of ~11vor to gold arrived at through int.rna­

tional agr •••• nt, Ur. Brown.ll .tat •• , would have the followlng advantag.s : (1) the volu •• 
or .tandard .00'7 would be i ••• dlat.lT inor'aled, particularly outlide ot the Unlt.d Stat.l, 
to ••• t the larl.r ne.d. or the POlt-wo.r world, thul .nabllng natlonl to ... lntain Itabllit7 
ot ~h.lr ourronol •• ; (2) ~ho Toarly addition to tho world ' , .took or .tandard aonoT would bo 
expand.d, tor the noraa1 annual· output at lo.e 40 .ll110n .ounc •• at gold would b. suppl ••• nted 
by produotion or 80m. 270 .11l10n ouno •• ot s lIver ; (3) the stock of aon.tary •• tal could be 
.xpa nd.d turth.r, 1t tound neo.l.ary, through drawlns In cons ld.rable quantlti •• or allvlr 
tro. the a.rt.; (4) no.tlon' who •• populatlons d. sire would b. able to r •• tor. the . oolna,' ot 
.tandard .on.y on alar,. aoal.; (5) it ~ world-wide shortAgl at standard aon'1 should a,aln 
thr.at.n, it could b. corr.cted throUlh atlaulating silver produotlon And low.r1na the ratl0 
ot s ll.er to gold b1 internatlonal ngr •••• nt; (6) thl .on.tl&atlon ot 801d and sliver would 
not •• k. the Internat10nal S'abl11&utlon Fund plan unnecesaary, but would rather help a •• ure 
the 3UOO ••• ot ant suoh plan Dy tA.olll\at~ng eaoh natlon ! . "abllity to r.pl.ni.h 1t. crldlt 
on the book. at th. Int.rnat10nal rUnd through 1tl pow.r.to depo.it allv.r, a ••• 11 a. gold, 
tor ~h. purpo.o; (7) this 1. tho onlT aonotarT flan that aSluro, tho world at larso will 
po ••••• an ad.quat. _took ot Eon.t~ry metal., no matter how larR' do •• atl0 and .xt.rnal trade 
b.oo •• a, nor at wbat p01nts world prlce. ar •• tabl11z.d; and (8l a .uch lara.r numb.r at na­
tlona would be the •• elv •• producers or standard money ~nd t~u. would b. a1d.d ln a&lntalnlng 
thl Itabl11t1 or their ourrencles t hrough the production ot &onetar1 •• tall wlthin th.lr 
bord.ra. 
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LIMEs'rONE DEPOSITS IN OREGON 

LOCATION 
c 

NAME OWNER ¥l.ESIRvt3 ANALYSIS REMARKS 

I County Sec. T. R. Nearest R.R. Tons 

I __ Shipping Point , 
'Dallas Oregon-Portland. Polk 1 8s 6'11 On spur of Fairly large- S10 2 24",08 Has produced cement 
Quarry Cement Co. 2 Southern Pacific in hundreds Al203~ 1,.66 

rock for Oswego 
Portland, Ore. 11 3 mi. from of thousands Fe203 - plant for number 

12 Bridgeport of tons CaO 31.,8 of years •. 
MgO 2.74 
CO 2 .20.24 
H2O 3.,6 
Undet. 2.14 

Total 100.00 
-

f.T.Leonard 
I 

Polk 11 8s 6w Dallu s CaC0 3 from Lll4(j P1'O~ 
, • Approx. 

ducts Co. Silverton, Ore. 4 m1. 500 ,000 1'-50% to 80% Stone is quarried 
o.ual"ry and crushed fer 

ago storie i 

" 

I Marquam '1'. T. L'eonard, ~lackamas 2 65 lE Molalla~ i\.pprox. CaCO; from Shell-marl beds" u 
6 mi. i Quarry Silverton, Ore. ,00,000 50% to 70% Some stene has been 

~ 
used 80S ago rock. 

Oden:- R. V.Hatfleld Deuglas 33 275 4W Roseburg- ? "Gced gradel'l Marble sawed for 
Hatfield Roseburg, Ore n m1. (No analysis) County Ceurt House 
Property ~ I I at Roseburg" 

Harringtcn W.K.Harring1Dn, Deuglas 21 285 SlY I Roseburg- Possibly CaCO 9'1.6% Lenticular depesit 
Reseburg, 

, 
11 mi. 12,000 tons Insot. 2.4 unexplored. -Depcsit Ore. , 

per fect .of , 
depth 

Bristol FoI,> Bristol, Jackson 6 375 3W Rcgue R1ver- ~ CaCO; 97% Lenticular depesit 
Quarry Grants Pass, 5 m1. - undeveloped. Reserves 

Ore. cculd be fairly large. 

i 
f I ~ 
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.• .-. 
LOCATION 

IIA11i: :'INER :lESERVES ANALYSIS R:IIAIIKS 

'1'0111 

C.unty 1 .0,0. T. II N ....... t R. R. 
Shipplng P.lnt 

Hurrioane Mr. R. G .... n Wallo •• 10 )S 44E J.' '' ph - 20,000,000 S102 0:12 Sp ••• gravity 2.71-
Cr .. k I.p.r1d H.hl : 'I . .. 1. Approx. A12O, 'racI All part •• r dep.slt 
Dop.alto P.rtl .. nd, 0 .... .. Fo 0, Traol do not contain .uoh 

us~ 0. 28 ."'1 1gh"'sradl aton •• 
CaO 55. 62 Pyrito ahows 1n plao ••• 
Na20 0. 11 
K20 !rnae 
H2O 0.10 
CO2 4).67 

,.tal ".,0 

ope Quarry Oros·n-P.rtland Bakll' 27 1,S .... E On ... 111 11no- Large ln S10
2 I." Supplie. atone 'tor 

at Ll •• C ••• nt Co. U.i>. Ry. IZO". or R 0, 0.47 o ••• nt kllns at Lt •• 
Portland, Or •• 1i0,DOO,DDD C~O 51i.07 and Os •• go, Orlgon. 

UgO 1. 0) Ala ... 110 .uga,. ... lll 
Lo •• • n rook a ag. atone • 
1 iln1tlo II 

1i2.66 

T.tal 100 . 44 

Co nne,. Creek Baklr 5 125 1i5i: 4 .1 . fl'"o. Very 10.re.; S102 
None Spe •• Gr ~,·1ty 2.66 . 

Dop.alto 27 11S 45E H .... had in axees. ot Al 0, Non. Considered to b, ant 

(U'arblo Utn .. ) 26 Branch JOO,OOO,OOD r.20 None ot lars,.t bodl •• ot 
2, U.P. ity IIg~ , 0.52 laslly ace ••• ibl, 

)2 CaO 55. 65 h1gh-grado 11 ••• tonl 

" 
Na20 !r&OI In ata.l .. 

)Ii K 0 Trao. 
ca

2 4,. " 
Orean1o Hon. 

total " . 811 
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LOC ATI ON 
H41I! O\fNER Rl:SZiln S !lULY. IS RDiARKS 

COWlt7 Sec. T. R. N.a .... . t 'l.a. Ton :: 

Shlpplng ~ ol nt 

LOIUno R 111- . R. Creen ·aU .... a 3 25 43£ Lo s t1 ne, Sl 02 0.,2 SpIO . grnlt7 2.72 . 

Dopo s l U I . porl al Ho tel Appr.". 6 • l. Al 2O, ° , 4 Rela t ivi l y aco ,alibl_ • 
Portland , Or • • P0 2O, Trac. I n p ~ ao. ~ co ntal n. 

I{.gO 0.5; p o; ... .. te. Thr •• 
Co.O 54. 50 que. rry III te •• 
1i0. 20 Tra -= ~ 

K20 Tra ~ . 

11 20 0 •. 10 
T102 Tra e. 
CO2 4 3. 18 

P2 05 Trac. 
r os

2 0.24 

Tot al " . 80 
.. - --

. alae k L~arb ~ ) N orthw . st Lime Wallo .... 1, '. ~ 114 1; L..: t o' pr1 ti e 2, 000 ,000 5102 1.17 SpIO . e rnUl' 2.70. 
Quarr)" Company, Appr ox. H .. i. t o Al2O, 0.17 £le v . 7000 f t . 

Jam.s Co le, Att::, 3, 000,000 '°2°, 
0 . 12 form.r l y quarried 

Couoh Dldg. I.Ig0 1. 23 and hauled to 11 • • 
Po,· tla.~d , Or • • Ca O 53.15 kUnl on RR a t 

Ka20 0.08 Enterpr111. 
K20 0.08 Burning produoed 
H~ O 0 . 10 hlgh .al01u. 11.0 • 
Tl02 Tra ol ab.~t ,4 .25~ CaO. 
CO2 42.05 

'2°5 Tr aol 
SrO 0.4 
'05

2 
Ion. 

Orgel. 1·75 

'0 tal 100.54 
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M.ME OWNER 
LOC AtI ON 

RES!:RVES ANALYSIS REMARKS 

Coun't7 S.o. ,. R. N'a roo't R.R. 
Ton. 

ShlpplnS Poln't ., 
Marble lIl'tn. Pao1tlo- Jo"phin. " )7S. 61 On ha .. d . pur Con s ldlred S10 2 O. a , wo.t or produotlon 
QuarrT Portland traok to h:rl' ln A12O, 0·'5 aO lO 'to oe.ont klln. 

Co.ont Co., Orant. Pa •• - .11110n. or ,. 0, 0.,1 a t Oold Hl11, Ore. , 

417 MontlOliorT, 12 111. ton •• CoO 5" · 60 bu't pap II" 11111 rook 
San Pranol.oo . ... 0.80 And AI. rook aro 

Ia·lo·· 4, .141 0.1'0 .old. 

To'tal 100.,4 

.... hlngton laehl nS'ton Jo .. phlne 22 16s 51 OrlLn't. Pae ' - ? Sld
2 

0 .05 Lent l ou l ar doposlt. 

.!3rio k and Brlo k and 26 .1 . Al 0 0 . 21 Stone 18 s ortld and 

Ll.o Quarr)' Ll.o Co. , ,.20;~ 0.28 
lIost ot produotlon 

Spok.n., 'fa . h. F.! 11 burn od to 
~aO 55. 61 "oh •• l oll l 1111 .... 

~~ 0.)'1 
11·10 " 42. 88 

'rotal ". )7 

Jono. ' . l.Brl.to l, " o . lphln. " ,as 5' Gran't. Pa •• - , S10 0.1) Lontloular d'pO' lt, 
Li ••• tono Or an'ta Pa s o, ,&pprox. 26 .1. U'~)j 0 . ,8 

unoltp l orod . SOIllO 

Quarr 7 01"1 . P·20, lIarbl . aonua.nt . 
Ca D 55· 55 CorllorlT pro duo . d . 

.,0 0.26 Ana l ysi • • ho • • 

CO, ",. 6, qUeLU t7 or tho purl 

TotlLl ".'5 
_ rb l •• 

Il1naha R1VOr d' po . lt., Idloya Count)" B)'ron proper't)", no rth.as t or Olalla, Dougla. County 

Eagh Cruk " Bak.r " .Linl,. prO port,., n .. r Gold H111, "aokeon " 
Sl l le, " " " " Soatt lo Bar pro per'ty, on Appl.gato Rlv'r, • " 
Durk • • r l,lon .. • " Brln.r deposit, 'outh.olt ot Ph oonlX , " " 
Suplee • " Crook " B.ar Guleh d.po s lt . , naar LUtle Apphaate Rl vor, " " 
,1.h.r proplrt" louth or Ro.,burl, Dou,la. " J.U 1110nalr, Ilina depoJit, ea.t ot Gold H111, " " 
Dodoon. " " " • • • 

- - --
a.teran.UI: ( 1) " 001"' , B. N., Non- Hetallio nnoral a . eollree. · o·t ·""tas t-'rn Or iso n ; {' . s.r; .s . Bulletln 815 . (2) HodC" t.T ., Mark.t tor 

Colu.b l a R1 Y1 r P( .... r U.lnC North ••• t Uln.ral., See. III, Nortb ... t Ll ... tonc ; lar D.part •• nt, otrl0. ot Dlvl.10n tnsl n. .. r, Portl and, 
Orl,on. (J) Kin " Hand.bOOk, Bulhtin Ill , Sta t . D.pert .ont ot Gtolol1 atld "innal · Indu s tri .. , Portl and, croiOD. 



Calolu. 
Carbld. 

Cyanaald. 
Cyanide 
Ammonia 
Nl1.r1o add 

u •• 

Pl.ast ..... 

Sand lb. br10k 
la:',... "trla't •• n.t 

PRINCIP4L· USES Gf LIUESrONE 

LlJaSTCNE 

Carbon dioxU. 

I 
PorUand 

'; " (. 

aementa 
Aluailr1.oil'. 

U.hllur,loal flu" 
ana roason' 

Gla !S s f!:ak1ne 

1.(ln ... a1 .~ ol 

Ceramlo. Dry 10. 
Llquid oarbon 
dioxide 

Chomioal indUi1.~y 

Il;ypochlorl h 

~, _.~_ • . 4", 

o.m.nt~ 

Buildin, lton' 
Uonllllen"al ."onl 

Calcium chloride 
Mo t 'tl. llle co.lolu.ll 

P! tp aratlon ot glyoerine 

ar'4~'I, sonp, dandle. 
Soda aah . o8.uI"tio aoi1a 
In •• o'icid •• , di.lnt •• t an1. •• 
Olnar&1 .1ko.l1.1 .. 

lIhl tin, 
Chalk 

R,trao ",or 1 •• 
(Hlgh ... ,n .. la 

ll ... ton.) 

Pulp A 
Pape r 

Sugar 

TutU. 

Agricultural 
uses 

Industry 
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