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This is oce of a s e r i e s  of pqers being ~ u b l i s h a d  by tho 3ureau of 
Nines on 3lacer  min-; i t  is written as'z supplenis~t t o  I n f o ~ t i a n  
S i r d a r  6786,' "Placer Min- in  the ' ibs tern  United States,  ?art 1IIlq, 
by 3. D. Gzrdner 83d.C. . . 3. J o ~ s o n ,  which ras published in 3ebruary 1935. 

Since Inf onsat ion Circular 6738 a s  m i t t e n  (1333) , considerable 
advancs has been mde in the techniqua of mining placer gravels with power 
shovels and d r ~ g l F ~ . ; s ~  Although ney washinq p l m t  s cont inm t o  38 b a i l t  
in  accorQncs wi thuntr ied  designs, the trend of now ins ta l la t ions  i s  
towasd proved equiplent. A substatid nurcber of plants  ~are now being 
operated successfully ( 1937). 

This paper describes ~ a r i o u s  phases of placer mb.- where the gravels 
are excavated by 2 r a ~ l i n s s  and power shovols. It is bas3d ?rir,cipally upon 
original  data collected bp the authors i n  the suxaar of 1936 sad spring of 
1937 and in p ~ x t  upon availa3le published information upon the subject r 
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The operators in the f i e l d  g e n e r a s l y  s u ~ p l i e d  information about the i r  
p l a t s .  Credit i s  given in  the t ex t  t o  authors from whose pcblishea a r t i c l s s  
mater ia l  has been abstracted. 

I n  the ea r ly  days of placer  m h i r g ,  deposits of gold-baaring gravels 
were found t h a t  could not be hydraulicked or worked by &;ld. The - , r i n c i ~ a l  
r e s u l t  of e f f o r t s  t o  work such deposits mechanically has been the' Cevelqment 
of the gold b u c k e t l i n e  dreQe. The f i r s t  e f f o r t s  were nainlp unsuccesslul, 
but  the modern gold dredge i s  an e f f i c i e n t  machine and accounts for  most of 
the  p lacer  gold produced. 

During the pas t  45 years steam shovels and other lcechanical excavators 
kave been used f o r  nini5g gravel deposits r o t  susceptible t o  dredging. The 
technique of &%line power-shovel m i r h g ,  however, has not bean 
developed. i o  a coqarab1.e degi-ae with drs&ging, Most of the ?perations have 
been spassoi ic  a d ,  except i n  r e i a t ive ly  few cases, ~ s u c c e s s f u X  up t o  about 
1934. 

a e g b n i n g  iz 1331 and 1932, general i n t e r e s t  in g lace r  mining increased 
g r e a t l y ;  f r z sh  i p e t u s  r a s  given-to the i n b s t r y  hy the increase in the price 
of gold to  $35 per  ounce i n  153 3. As s p z r t  of tha e-rpaasion in placer 
mining, a l a rge  number of operation., were begun i n  which mechanical equipment 
was used f o r  mining the gravel,  which was washed Fn separate plznts. Most 
of the ea r ly  p l a n t s  nese unsuccessful, but as experience has been gained i n  
t h e i r  design and s s l ec t ion  of equipneat, t h ~  p r e o r t i o n  of f a i lu res  has 
declined s t ead i ly ;  however, up to  1537 tho majority (probably 80 percent) 

~ 

had not been prof i tab le .  

r l a c e r  gravels  a r e  excavat3d nechanically by (1) bucket l i n e  dredges, 
(2)  t r a c t o r s  pullini; scrapers,  (3) bulldozers,  (4)  b u k e t s  or s c r q e r s  pulled 
by h o i s t s ,  and (5)  dragl ine exsavatcrs an?. power shovels. >redgi&c; i s  a 
f i e l d  i n  i t s e l f ,  =d the secozti, t h i rd ,  and four*,h nethods up t o  the preseat 
are r e l a t i v e l y  unimportant; t h i s  ??.per i s  coucerned only r i t h  d r x l i n e  or 
power-khovel operat ions. The wnshing p l a n t s  may be of three t : ~ e s  - f loat ing,  
movable on land, and stationary. A l l  t h e e  a r e  considered in t h i s  paper. . 

The following tabulat ion sl;orrs the rc:..;tive yar-es b d l e d  by the 
dredges, th? separate  f i9a t ing  xashing pl;.:.. ,s, and the aovaLle lard and 
s t a t  i o n a q  z l a n t s  i n  C d i f o r n i a  i n  1335, ti.e l a s t  year f o r  nkich f igures  are 
avsilabl0.4;/ 

Date. supal iea b:. Chas. 1. Y e n i i l ,  a c t i n g  supervising engineer, Uin. Prod. 
and Econ, Division, 3ureau of Xines, San Francisco, Calif . 



Xind of mera t  ion 

Average value of gold 
recovered per cubic 

Cubic yards yard of gravel 

k'ore 13oat ing mshing plants than any other *ne are  used; most of 
these boats a re  in California. In W c h  1937, 20 California boats were 
v i s i t ed  by the authors. In addition, one at  Egrfork, Trini ty County, Calif,, 
and another near Jacksonville, Jackson County, Oreg,, were i3 operation but 
t e q o r a r i l y  shut down because of bad weather; they were not visited. Three 
o ths r  p l a ~ c s  were being moved in  California at the time of the survey. A 
f l oa t i ng  p l a t  was vis i ted  in tha spring of 1936 mar Helena, Yont., and one 
near Prescatt ,  Lriz, ,  a th i rd  at Pinecliff ,  Colo., and a fourth at Fa iq lay ,  
Colo,, in the s u n e r  of. 1337. 

The Bodinsonbfamfacturing Co, of San r"rancisco, builders of most of 
the  Cd i fo rn i a  f loat ing plants,  and Harry F. =land of Oroville, C a i f . ,  
are largely  resoonsible fo r  the devslcrpment of the boats now in  use. Iiumle 
was using a homemade wooden float* plant,  however, at Oregon Eouse, 
and Eofford and Jobsors a more elaborate plant  at S u q t e r ,  Oreg., in 1332 cd?? 
The Eofford and Johnson washing plant was a dredge .from which the excavating 
unit had baen remwedr The gravel loas dug by a drsgliue on ths bank, With 
the  exception of being heavier and more expensive, th i s  p l a t  was quite 
similar to the boats n m  in use in California. A successful plant on Lynx 
Creek, sear Frescott, Ariz., ms developed independently ~ n d  concurrently 
w i t h  the California boats. 

Standard vashing, soreening, Blld sold-saving equipmant similar to that, 
used on bucket-line dredges .is q l o y e d  on the f loating glants  rrnd  erni its 
cant h u m s  opsrat ion. 

The f i r s t  successful movable washkg plant t b t  has come to  tCe a u t h r m ~  
a t tens 'on  was instal led by the 3. T. Fisher Coo a t  Atlantic City, Fyo., in 

-27 1933, i t  nas equiyped with a staadard dredge t r m e l  and dredge r i f f les .  
Since 1933, a nuther of other successful movable p l m t  s have been put in  
operzt ion. 

R e l a t i v ~ l y  few stationary plants are used; ths f i e l d  f o r  t h i s  type of 
plant i s  a073 limited than for  the f1oati.11 o r  movzble '_-ad plant, 

9 Gzrdner, E. D o ,  and Johnson, C, H., Placsr  Miring in  ;he Testem United 
States,  ?'at 111.: Circ. 6788, i3ureeu of ~ i n c s ,  1335, p. 6 .  

Boas, C'jzrles L., and Sardner, Em Dm, Place-ining Xethods of E. T. 
Fisher Co., Atlantic City, 770.: Inf. Circ. 6346, Bureau of Mines, 
1535, P* 2. 



Most of the unsuccessful ventares owe the i r  f a i l u r s  t o  irm6equate 
sampling of deposits ; the gravel did not contain the an t i c iga t~-a  mount of 
gold. Other fac tors  contributing t o  f a i l u r e  have been poor washiryplant 
design, selection of a set-up not adapted t o  the deposit, aaci lack of 
expr ience ,  Although t h i s  t y y  of mining i s  ? r i m a z i l y  a Cirt-moving job, 
only a f e a  of the excursions in to  the f i e l d  by excavating contractors and 
sand and gravel men have proved successful. The a a j o r i t y  of the ursuccess- 
ful ventures have been run by men without previous placelcmin- experience; 
most of the successful vantures e r e  run by men with t h i s  eqerience. 

To be successful, gold m s t  be recovered at low cost  per ~ b i c  yard 
of gravel ,  snd the success of most of th9 enterprises  i s  deternbed by the 
number of cubic yards handled ge r  man s h i f t ,  A successful plant must ba 
designed t o  f i t  ex is t  ixig conditions ; p o v e n  equipsent is  used by v i r tua l ly  
a l l  of the successful operators, 

The excavating machiae s are b u i l t  by established responsible companies; 
mechanical nbugstt have .been largely eliminated.. On the other hand., wasb  
ing and gold-saviry equipnent and p l m t  prac t ice  have not been standardized, 
and nearly eveqr nsw p l a t ,  axcept the f loa t ing  p lants  in California, is  
b u i l t  according t o  an or Gina1 des im;  many contain unt r ied  innovations. 

The most e f f ic ient  screen- and washi% device f o r  placsr  mining i s  
the  trommel of the t s e  used on badges. AS far as  i s  .known to  the authors, 
no ins ta l l a t ions  using flat  screens f o r  washing and f i n e  sizing of placer 
gravels  Pave proved sUccessfuL Ri f f l e s ,  as used on dredges, are ef f ic ient  
in  recovering gold, excest f ine  or f l w  rus ty  part icles .  J i g s  have bean 
used as an auxi- l iav t o  r i f f l e s  t o  increase the over-all extraction in  
s m e  places. There are nmercus o thsr  gold-saving devicos, but, with the 
exception of the Ainlw bor l ,  none of those have provan successful i n  
p rac t i ce ,  pr incipal ly becauso of t h e i r  l b i t e d  capacity. 

Although suff icient  experience has been accumulated t o  ascertsin the 
b e s t  type of equipment fo r  any ?ar t icplar  d q o s i t ,  fen a e q e r i e n c e d  placer 
operetors  ava i l  themselves of t h i s  knowledge. Ths manner i n  ~ h i c h  othm- 
wise successful businessmen rill spend money i r i  building u n t r i s i  2lacer - 

i s  astonishing. A so-callsd movabls placer  machiae, rhich zas 
designed a d  b u i l t  in the east  a t  a cost of $30,000 and shinyo,& to the 
southwest i n  l a t e  1936, i s  ar! absurd pxaa@, Anyone r i t h  a I m W e n t a l  
knowledge of placer  n i n i x  could 'uve to ld  3t a g l a c e  tha t  it ras  fore- 
doomed t o  fa i lu re ,  Nearly everything about it appeared t o  be designed so 
it could not be successful. Poaer EELS s ~ 2 g i i e d  by an eqmnaive 3iesei- 
e l e c t r i c  un i t  mounted on ths  plant in  a pos i t ion  where i t ,  would get the 
most slop. The plant  contained no scrubber. All the washiag n s  to be 
done on a s e t  of f l a t  screens; most of the material  t o  be hancsdwas  
clayey and the gravel ras largely f l a t  and angular, The = a t e r i a l  n s  to 
be screen-sized C o n  to  ~ 3 :  1s 1/32 inch. The minw 112-inch plus 1/32 was 
t o  be t r ea ted  i n  Pinlay b c ~ l s ,  md the minus l/32-inch in a ne7lg patented 
gold saver where the pulp cas to be forced. through a bath of quicksilver. 



The tail sluice discharged 2 feet  above the gravel a t  $he fmnt 'end of the 
machine; the discharge d d  be at the digging face if the machine was used 
la the p i t ,  or at the brink of the bank if used on top. M t o r  m o v f n g  the 
?orrer un i t  t o  a stationary location and m a k i n g  other a l tera t ions ,  an 
attempt was a& t o  run the plant, Seven cubic yards, h i c h  was p t  through 
the f i r s t  dap, occasioned a loas of 40 pounds of quicksilver. During t+ 
second and last day, the designer of the plant and inventor of . the  quick- 
s i l v e r  gold saver ran the plant and only 15 pounds was l o s t  i n  t reat ing 10 
cubic yards. The investmant was then written off. A few coarse colors 
nera saved in the U a y  bowl. This could have been sawed, however, by a 
few cross r i f f l e s  in the sluice leading t o  the bowls. Eot enough f ines  
could be put through the  quicksilver gold sdver t o  ascertain whether aayre~3verg 
was made A the device or not. 

&?PLICPTIaPS OF mTHO3S 

llreas suitable f o r  mining by methods discussed in th i s  pager consist 
essen t ia l ly  of small, shallow deposits too small t o  amortize the cost of 
bucke.t-1 .lne dredges, ' too lowgrade to be worxed by hand methods, and unsuited 
to. hydraulic mining. Zach dgoosit is a problem in i t s e l f  and the t y y  of 
equipment must be sslectad and methods of treatment adapted to f i t  the 
par t i cu la r  conditions. In some cases a b a l a c e  must be s t luck between l o m r  
operating costs attainable w i t h  dredges and lower f i r s t  costs  at plants  using 
separate excavators. The operating costs per cubic yard at plants  of the 

' l a t t e r  type usually are at leas t  .&a le  that  f o r  dredges. Generally the 
cos t s  a t  mines using floatiw washing plants  are l e s s  than st tho& with 
movabla land plant8 of similar capacities which in turn are  l e s s  cost ly to 
operate than lay-out8 r i t h  stationary plants. The l a t t e r  involve an 
addi t ional  cost of transporting gravel. 

The character and depth of the gravel and the character of bedrock 
is a determining factor in the selection of the f loating type of washing 
plant ,  The gravel must be amenable to  digging with draglines a s  these 
machines a re  used r i t h  f loat ing plant so As the depth of gravel increases, 
larger equipment is needed on f loat ing plants. Deep ponds rest be n a b  
tained in rrorkiag the higher banks to &up the boat frm grwading on thc 
. s a d  tailing, crr this na te r ia l  m e t  be dispscr~d of back of t ke  pond. More- 
aver, long conveyors are needed f o r  stacking the oversizs rock, A t  one 
mine, d i f f icul ty  was reported in d i g g g  the gravel in over 14 feet  of 
water. The average d q t h  of gravel =shed in  f l o a t h g  p l a t s  i s  10 to 12 
f e e t ;  the matlmr;rm is about 20 f ee t ,  although a few deposits a re  mrjred to 
a slightly greater depth. . 

D i g g i n g  is under water, arrd under the best conditions more gold is 
l o s t  -than in d r y  pits. . This additional loss of gold is  bdanced sgainst 
higher costs  with other types of plants. A rough, hard bedrock cannot be 
cleaned adeap te lg  d e r  water by drzglines:. it n w l d  predude the use of a 
f l oa t i ng  plant. In addition to m t e r  fo r  ~ a s h n g ,  the f loat ing plant re- 
quires  a pond t o  f loat  the boat. The water flows f r m  the gond through the 
loose gravel mpidly, aad a steady inflow is necessar7 to replenish it. 



The gravels treated i n  sovable plants  may be aug e i t h e r  with hag-- 

l i n e s  or power shovels, deperdiry q o n  the character of the Ce~osi t .  Ti th 
the  former, the plant may be e i t h r  on the bank o r  in the n i t ;  with the 
l a t t e r ,  the plant must be in the p i t ,  as a shovel cannot reach tha h q e r  
of a plant  on the bank. Excavation caz, 'c;e carried t o  a greater  d o t h  in  
dry p i t s  than under water. In mining deep d e ~ o s i t s ,  the s t d e r  a tke 
treatmert plant  should be long e n o m  t o  dispose of the t a i l i n g  f a r  enough 
back so that  the active aroas a re  not crowded; usually, t h i s  i s  not the 
case xi'th new designs. 

Stationary plants generally are  used f o r  t rea t ing  &ravels of urusual 
d q t h s  o r  in  scattered deposits. They may also be used f o r  treating gravels 
from p i t s  that would be d i f f i c u l t  t o  keep drained if a movable plant were 
em~loyede The gravel can be mined r i t h  the type of excavator best suited 
t o  the deposit a d  the p i t  l a i h  out t o  the best advantage f o r  digging. 

A dragline i s  e l w ~ y s  ussd with a f loa t ing  plaat. Tho excavating uni t  ' -  

used with a movable land plCmt usual ly i s  a dragline, although occasionally 
e power shoval' i s  used as the p r i r z ry  6igging =it or as an a u x i l k y  to  
the dragliae. A &%line i s  always worked ,from the bask and e, shovel in 
the  p i t .  Tho mashing ?lnnt may be placed e i the r  b the p i t  or on 'the bank 
when a d r ~ l i n e  i s  used. Tha p lant  i s  placed i n  the ?it behind th9 power 
shovel when that digging =it i s  used. The dragline working on the bank 
permits the p l a t  to  be k q t  near 'the working face, thereby shortening 
the  p jt and. p e m i t t  ing z shorter sniry. The hopper can be constructed 'at 
the  top of the plant, p e m i t t i n g  the graval t o  flow e n t i r e l y  by gravity 
through the plant. The dragline has an advantage over the shovel, i n  that 
a much lerger  area can be dug from e;tcf: position, due to  the longer boom 
and throw of the bucket; thersfore,  i e s s  t i n e  i s  l o s t  due t o  movhge The 
p l a n t  will not have t o  be aoved as oftan f a r  the stme reasons. 

Where the washing ~ l a n t  is  placed on the bank, the c a y c i t y  of a 
l i n e  i s  decreased because of the longer s w i n g  necesszq  frcm tho digging 
f a c e  t o  the hopper of the plant. Other conditioas,  homver, occasiollzlljt 
make i t  expedient to  use the p lant  on the bank, 

In easpdigging gravel, a dragline has a grea ter  capacity then a shovel 
of l i k e  di2per c q a c i t y ;  c. shovel &as a r,aximm s ~ i n g  w.ith the dipper of 
180' when discharging into a p l a t  in z p i t .  A shovel is preferred i n  t ight  
o r  bauldery grmc?. Because of i t s  r i g i d i t y  a d  the proxini ty of the 
operator t n  the wnrking face, it has a mora gos i t ive  control thaa the drag- 
line. Moreover, b d d e r s  can be more e a s i l y  sorted out an8 se t  aside. It  
is usual ly  necessary t o  take up from a few inches t o  2 or  3 f e e t  of bedrock 
t o  recover a l l  of the gold* This can be done b e t t e r  with a shovel than a 
dragline, Occasinnally, a deposit 21,337 have a rough hard bedrock that cannot 
be cleaned effect ively with a dragline. Bedrock i s  more effect ively cleaned 
by draglines in  dry p i t s  than under water, A shovel nay be used in a p i t  
as an auxi l ia ry  di&ng un i t  to Cig out bard r i b s ,  clean the bot tm,  and 
clean out corners that the h r a g l b e  i s  unable t o  react. 
6429 - 7 -  



Althuugh the power shovel and the dragline excavator each have a 
sepsrate and dis t inct  f i e l d  of operation ic ths type of placer mining 
diacussed here, intermediate t n e s  of deposits are found where conditions 
may w a r r & t  the use of either,  

Most gravel deposit8 contain barren o r  lowgrade overbuzwdan of varying 
thickness. IJsuallp, it i a  found unprofitable to s t r i p  off t h i s  overburden 
aad disc& i t , ' d  i t  is dug arrd washed along w i t h  the enriched a a v e l ,  
In order to s t r ip  the waste a t  most o f . t he  placers, washing qe ra t l ons  would 
have t o  be suspsnded wUle 'this work was being done, or  an extra digging 
un i t  provided; a t  others it may be impossible to find a suitable place t o  
d i q o s e  of the waste. Occasionally, a t rac tor  with a bulldozer blade is 
zsed to  push asiCe a faw fee t  of barren clay or  s o i l  from the surface; 
moveover, some o p r a t o r s  have found it profi table,  when the thickness of 
overburden i s  qpreciable,  to do s t r i p p a  on one sh i f t  and digging and 
;;ashing on the other trpo or  some other combination, a l ternat ing the periods 
of stripping and d i ~ h g .  ?hen the excavatiag uni t  has a cspacity great ly  
in excess of the nashiag glant,  some operators find it practicable to  s t r i p  
4 keag the p l a t  at capacity at the same time, 

Prees i n  California suitable onlg fo r  small mechanical placer operations 
general ly occur dong  or near the foo th i l l s  of mountain ranges. Xost of 
thsm are in or nerr the beds of small strsams md  hms been formed by the , 
arosion and redeposition of alder T e r t k j  gravel. 

Tbe California deposits discussed here =e, roughly, in f ive  groups: 
( I )  C~manche, Cslaveras County; (2) Lincoln, Placer Gouty; (3 )  Oroville, 
a u t t e  C m t y :  (4) Bedding, S a s t a  County, end (5) XcCon~all 'unr on the 
Blanrrzh Einar i n  S i s k i p u  C a t y o  Vith the axcept ion n f  o m '  o2erat ion 
noar Cananche, one at L a  Grange, pad those on the Xlamcth iiiver, the gravel 
i s  sWlaw,  f a i r l y  easy digging, and sufficient  ca te r  is  . a d  LaXe t q main- 

' 

tain *e ra s  ons of the float hg-boat tme,  Near Lincoln, tao aovable land 
p lan t s  ani nne stationary 2-t mr0 being used, owing  c h k f l p  to the 
ava i l ab i l i t y  of t U s  t=.p of e n i p m n t  rather than t c  g=?-vel n r  water condi- 
tions, T k  o2erssar et C.wachs, nrkklg beach g ravd .  mas u i n g  a power 
shnr31 ta  c ig  azd cverC~,st g rms l  t b +  r a s  ton t ight  t h  d ig  r i t h  it &ragline. 
A pond =.a r.1sintainsd a short t i s t ance  ba& of tfie shcvcl, ecd the I oosened 
gravel w.s b g  an?- =.shed by .L dredge- with c. licr,C, bucket 1-e. A t  L a  
G r w e ,  bcrc'n grzvals ne-re d e q  mi t ight  and r s ~ l i r e c  r shovel for excava- 
t ion& A t  :*cCanaell bar, dth?ugh water i s  plentjfyil, ti;e g r a ~ e l  rm.ges i n  
dopth t o  a'x-rt b f ee t ,  i s  tight,  and contains m e r a u s  larga boulders; a 
shovel ms usjd. 

Other g laa t s  7isitqd ?ere at  ' scattersd locali t ies .  A considerable 
number (prcbably twice as m a r q  as l i s t& in this  paper) had bsen in aperatinon 
botneon l9j2 and 1936 but either had finisked washing or vero unsuccessful 
at the t h e  the authors re re  in the f ield.  
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Fi ,~ re  1 (A and B) shows the usual l a p o u t s  with draglines and f l o a t  
.ing treatment plants. Figure 1 C  shms an unusual .lay.-out ( a t  the Folsom 
plant ,  Jenny Lind, Calif .) where the gravel is f i r s t  dug by a shovel and 
then handled in a dredge with a light bucket line. 

Twp general methods of attack are common where the gravel is dug 
under water - (1) following the cbamel with ons or more cuts (fig. 10) 
the excavator advznces in  a straigbt l ine ,  (2 )  advancing by tak- succes- 
s ive 15- to  Xcfoot cuts back an3 f c r t h  across the channel (f ig.  1~). 

When the charinel i s  50 o r  60 f ee t  wide, i t  may be taken i n  a Si@e 
s t r a i g h t l i n e  cut. Under the plan shown in figure l3, the & m e 1  a d l y  
i s  taken in one sectiosl when 150 f ae t  or  leas  i n  width; i f  wider, two o r  
more sec t ions may be mined. .. 

Tl;e d r r y l h  thet  travels along the bank has en edvantage over the 
one that travels  forward in a s t ra ight  l i n e ,  as bedrock  ma^. be s e w e d  from 
oEe or  nore angles ( f ig ,  1B). Gold racovery uader water is  undoubtedly 
improved in any nethod that ? e m i t s  the bedrock to  be cleaned and dug In 
two o r  more directiocs, Beither s e t u p  has an edvantae in tho lsagth of 
the swing of the loaded bucket to the hopper as the boat may be arranged 
t o  make e i ther  distacce a minimmi, 

Digging ~ a y  progmss either u;, or  dom stream; a d m c i n g  @st- 
has the advantage since the muddy waste water has a chance to c lar i fy  by 
s e t t l i n g  behind dam and by f i l t e r i n g  througtz the loose e m e l .  

Figures 2A and 23 show typical combinations of draglines and movable 
drg land washing plants, 

Figure 3 i s  a t n i c a l  s e t u p  used at p i t s  where placer gravel i s  
transported t o  a stationary washing plant  and rock re ject  is  aumped back 
in to  the p i t ,  Figure 3B i s  an unusual small layout wi%h a shovel in  the 
p i t ,  a stiff-ltbg derrick, hoist, and a s'at ionsrg washing plant. 

Tables 1 t o  4 glve information on the gravsls, excavators, and t r e a t  
nent plants ,  and werating data on placer mines where t.he grzvel i s  
excavated by draglines and the gold is recovered in f loating plants. 

A l l  t b  mines with Boating plants  v is i ted ,  except the Pricidy Pear 
in Montana, the Lynx Creek in  Arizona, and the Cooley and Fairplay i n  
Colorado, are in California. A l l  e-cept the Jasper-Stacey dredge use 
essen t ia l ly  the sane f l o w  sheet, Most of the plazts  were bu i l t  by the same 
manufacturer, Gravel i s  washed in s revolving screen; the undersize is  
dis t r ibuted t o  a bank of cross tables on oach side of the t r m e l ,  from 
yhich it discharges in to  banks of long i tud ind  sluices on. each side, and 
~lnn.'lly flows to  tno pond a t  the rea r  of the boat. Gold 1s collected in 
Hungarian-type r i f f l e s  installed in the slaices. The oversize i s  discharged 
from the trommel to a stacker be l t  and p i l e d  a t  the rear, Figure 4 shows 
the essent ia l  features of a typical f loa t ing  plant, 
6429 - 9 -  
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I.C. 1ulJ 
lll~,~ 3. - Floating tro&ment p lant8  j ~enera .1  data and gold-waahing and gold-saving e q ~ i p m e ~ t .  - 

Lynx Creek 
Fay 
J a s p e ~ S t a c e j  

Clark 
Consuelo 
Cotes 
Richter 
Cinco Mineroc 
Penn 
England 
Midland 
Gold Acres 
pioneor 1 
Pioneer 2 
pioneer j 
Carl oon-Sandb 
Olson 
Colline 
Folsom 

L i l l y  
Sch~eg le r  
Cooley 
~ a i r p l a ~ '  
pr ickly Psnr  

e of plont  
>r izz$  tromei,  oluice 

do. 
Trizzly, trommel, s luice 

jigs, p la t e s  I >rizz ly ,  trommel, s lu ice ,  
do. 
du . 
do , 
do. 
do. 

Jrizzly, trommel, s lu ice  
do . 
do. 
do. 
do, 
do, 
do* 
do 
do. 

ucket l ino ,  trommel, 
s lu ice  

, r izzly,  trommel, s lu ice  
do. 
do; 

rommel, a luice 
rommol , aluice 

Kind 
of 
pan- 
t oon 
Wooden 

do. 
S tee l  

c. 

Wooden 
Stee l  
Wooden 

do. 
do - 

Wooden 
do. 
do 
do. 

S tee l  
Wooden 
" 
M 

L. 

Stee l  
Wooden - 
Wooden 
Flooden 

Dimensionn, f e e t  
50 by 46 by 5 

Dimensions, 

Spacing of 
g r i z z l y  
bars ,  
inches 

10 



I.C. 7013 
TULE 3. - Floating treatment p lan ts ;  general data and gold-w~shing and gold-saving equipment - Continued 

Lynx Creek 

Pay 
Jasper-Stacey 
Clark 
Con suelo 
Cotes 
Richter  
Cinco Y ineroe 
Penn 
England 
Midland 
Gold Acres 
Pioneer 1 
Pioneer 2 
Pioneer 3 
Carl s o w  Sandburg 
01 son 
Coll ins  
~ o l  som 
L i l l y  
Schwegler 
Cooley 
Fairplay 

Y 

- - 

Pr ickly  Pear  a Also a rock convayor, 
Half of c ross  s lu icos  

Length 
of 

stacker,  
f e e t  5r 

45 
60 
40 
20 
40 
50 
50 
Go 
45 , ; 
40 

;3 
$: 
50 
50 
Go 
70 

of 
a tacker 
b e l t ,  

inches 
26 

24 
.34 
24 
17 . 
28 
22 
30 
24 
24 
24 
30 
30 
24 
36 
30 
30 
36 . 
18 
30 

,24 
36 
24 

Size of 

discharge, 
inches 

8 
6 .  
8 
8 
7 
8 
8 
8 

7, 4 
7. 5 

7 
10 
6 
c. 

" 
10 
8 
8 
8 - 
f3 

12 
8 

Horse- 
power 

of 
plant  
13 5 

64 
142 
50 
90 
50. 
60 
85 
65 
50 
SO 
88 
50 
50 

,223 
57-112 

50 
100 

51-112 
02-112 

185 

14 92 , . 

Type 
of 

engine 
Elec t r ic .  

Diesol. 
E lec t r ic .  
Diesel. 
Diesel. 

do. 
do. 
do 
do. 
do. 
do. 
do. 
do. 
do. 

Electr ic .  
do. 

Diesel. 
do. 

Electr ic .  
do a 

do. 
Diesel. 
Gasol ino. 

Q~iick- 
s i l v e r  
chargod, 
pounds 

700 

med every 150 hours .*Las t  half cleanod every 30C) hours, and the s ide  
s lu i ces  a ro  cleanod ovory 450 houre.. 



I.C* 113 
TABLE 3. - float in^ treatment p l an t s ;  general  d a t ~  trnn gold-wcshing and gold-saving equipment - Continued. 

Lynx Croek 

Fay 

J a s p o ~ S  tflcoy 
Clark 

Con suelo 
Cotos 
Richtor 
Cinco Minoroe 

England 
MihZnnd 

Gold Acree 
Pioneer 1 
Pionnor 2 
Pioneor 3 

Folsom 

L i l l ~  
Schwegler 
Cooloy 

T r a m  
verse 
squarl 

Y- 
I/ 

1.65 
500 

?jO 
390 
J 20 
tL'? 

150 

a/ 12 

'90 
! 70 
170 
i04 

128 

52 
60 

0 

45 
32 

7 

Longi- 
tudinal 
square 
€90 t 
~,c'o 

750 

6?5 
320 

280 
420 
3 0  
3 0  

320 

537 
180 

210 
210 
210 
320 

224 
288 
250 

120 

180 . 
420 

,000 
205 

Grade, 
inches Riff1 .- 

Per 

, a iron. 

1-114 t roodon, iron-clad, angle iron,  
1-112 expanded metal on carpet ,  - 1 Woodon, iron-clad. .. Roodcn, iron-clad, e q  andod 

motal on matting. 
1-112 Wooden, iron-clad. - d ~ ,  
1-112 do. .. Woodon, iron-clad, oxpandod 

metal on carpet.  
c. Wood'en , i r o n - c l ~ d ,  expandod 

motal on matting. 
L-112 Wooden, iron-clad. 
~-1/4 Wooden, iron-clad, expanded 

motal on burlap. 
1-1/2 Wooden, iron-clad. 

.- do. 
c. do. 

1-112 Wooden, iron-clad, wire 
scroen on matting. 

1-112 Woodm, iron-clad. 
do. 

' I 2  I~oodon, iron-clad, wiro 
screen on mattiwe 

iron-clad , scroon 

gle iron. 
do a 

Size,  inchos 
1-114 by 1-114 





Lynx Creok 

Fay 
Jaspe-Stacey 
Clark 
Coneuelo 
Richter 
Cinco Uineros 
Penn 
England 
Midland 
Gold Acros 
Pioneer 1 
Pioneer 2 
Pioneer 3 
Carl son-Sandbur4 
01 son 
Collins 
Fol som 
L i l l y  
Schwogler 
Cooley 

I 
Fa irp1.a~ 
Prickly  Pear 

- Sh 
Number pe 
24 hours -- --.- 

3 

2 
3 
3 
3 
3 
3 
3 
3 
2 
3 
3 
3 
3 
3 
3 
2 
2 
3 
3 

2/3 - 
2 
3 

Ls - 
lour s 
mr ~ h i f  

8 

e; 
8 
8 
8 
8 
43 
8 
8 
9 
8 
g 
8 
8 
8 
8 

10 
l3. 
8 
d 
8 

10 
t3 

' -  
L/ Includes two o i l e r s  f o r  w3rching p! a S t r i p  one s h i f t  every 4 days. 

Oner~t ing 
t h e ,  hour 
P.!~-%!Y. -. 

. .  18 

15-114 
21 
20 

20-112 
. 19 

19-1/2 
c. 

1 ~ 7 1 1 0  
15-43 

- 21 
19 
19 

1&1/2 
13 

.18 
. 19 

15 
2 1 4 2  

39 
20 
12 
20 

lt a 

>ravel washed 
per hour of 
oporrrt i ~ g  t ima 
cubic Y-AL~L, 

125 

90 
67' 
90 - 
50 
79 - 
82 

104 
127 
122 
100 
100 ' 

100 
180 
130 
167 
100 
90 

125 
100. 
60 
50 

100 

A!! 
NW 
ber -.a 
2 - 
3 
3 
3 
3 
3 
3 
2 
3 
3 
3 
3 
3 
3 
2 
2 
f - 
3 
3 
. 2  
3 
- 

store _ 
Rate 
Per 
hour- 
$1 -00 
1 025 
1 a 0 0  - 
c. 

i 000 
-67 

1.00 
1 .OO - 
100 

0 
1 a 00' 
1 .o 
1.90 
1.00 
1.00 
1.25 

Pj 
1 .oo 
H 

" .. 
1.50 
- 

Labor -- - 
Excavation. 

oi - 
Num- 
ber -r 
0 
" 

3 
3 
3 
3 
3 
3 
0 
3 
3 
3 
3 
3 

Ji 
0 
3 
3 
3 
0 
3 
- 



Eulls-are constnicted of wood or s tee l ;  ths d l e s t  one vis i ted  was 
17 by 35 feet  and 3-1/2 feet  in wth; the largest  was 59 by 5O-l/2 feet  
and +1/4 fee t  i n  depth; the customasy size i s  30 by kl by 3 4 / 2  feet  for 
boats with a capacity of 100 to  130 cubic ysrds per hour. Tne size i s  v e ~ y  
inportant; in addition to being able to  the load, the hu l l  should be 
large enough to .give  as  much s t a b i l i t y  to the p l a t  as 'practicable in order 
to minhize swaying 2nd tipping caused by the i ~ t e r m i t t e n t  dumping of gravel 
in to  the hopper. S w i n g -  interferes with the eff i z i e x y  of the sluices, and 
sudden tipping causes sand t o  bank in places and q s e t  the even flow over 
the r i f f les .  Q.a l a t e s t  practice i s  to  use s t e s l  pontoons about g by 30 
by 3 feet  in .s ize ,  fastesed tog3ther by bolting them to  s t ee l  members l a i d  
across the deck. The.first  cost of the s tee l  pontoon hull i e  greater than 
that  of wood; the s tee l  hull, hovever, has a much longer l i fe .  When the 
plant  i s  dimantled and =.wed t o  a new s i t e ,  the pcntoon sections are s e p  
axatad and moved a l o i g  with it. A,n u l t ima te . s av ix  of e teel  over wood U s  
i s  claimed by manufachwers. ~ u l l s  m,&e of wood are constructed 03 the s i t e  
and absndoned mhen the a-erat ion is finishad. 

- The ruperstructue i s  made of mood or steel. The engine and winch 
room on the uTper deck usually i s  corered with corrugated iron. Occasionally 
the ent i re  plant is  enclosed, par t icular ly  fn colder climates- 

.A hopper, usually about 15 to  15-112 t e s t  above tha d a c e  of the 
pond, i s  constzuctod a t  the front of tke b u t .  =is  i s  nade of ~ e t a l  . 
su~ported by s tee l  or wood under;ba-; it slo3es downvard, tsminating 
in a metal chute that.ccnveys thz n a v a l  to the feed en6 of the trammel. 
Manufacturers recornsend that t C 9  h u p ~ e r  be l ined with 2 to 4 inches or' wooden 
plank, o w r  xhich is laic a wecing sheet of s t ea l  ? la te  shs..ed to the . 

hopper. The wesring shst  m y .  bs renw;3d e c o n ~ i c a l l y  without renewing the 
ent i re  hopper; the mod ssrves a s  a cushion. 

A grizzly, usually level, with from &to I s i n c h  spacing betmen the 
bars is mounted above the hop-per. The usual s p s w  i s  12 inches. Railroad 
rails up to 90 pounds per yard a m  used fo r  bars. They are  inverted to  
prevent blinding of the grizzly. Oversize boulders and trash usually are 
thrown by hand inio  the pond. - 

Tho tronnels in use on the boats l i s tod  are &, 54, , md 60 inches i n  
diameter a d  from 13 t o  32 feet  i n  leng'h. About 4 feet  on each end i s  , 

blclnk t o  prgtest  the tnrnion ro l l e r s  =d dzive mecdism. An additional 
4 t o  S fee t  i s  blvzk on the feed end of tho tramms1,'on & b a t  half the 
boats visi ted,  to provide a scrubber f o r  the gravel. Tfie blank upper enas 
in the mors mobrn tronnncls are provided with a l in ing of high carbon or 
other abrzsP:e res is t ing steel  t o  -protect  the shell. Considsrable saving 
is -made by th is  prtzedure, as the l in ing  'may ,Re buzzed out a& replaced more 
cheaply tbaa tke mtsr shell. . . 

~ o s t  of the screens of the t romels  are 16 t o  20 feet LC-, made q 
of 4 or 5-foot sections- Usually, sach sect ion is made up of four rolledr 
s t ee l  p la tes  forming the periphery of the shell. The Slank sections are t ied 
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Tne slope of the trommela nsuall? i s  1-112 inches to a foot. Qeed of 
rotation ranges from 14 t o  19 r.p.n., with I5  r,p.rn. the most common. 

\ 

Sluice boxes n i th  r i f f l e s  (cal led r i f f l e  tables on dredges) are use6 
on all tho boats for  recovering the gold; a t  one plant,  however, ( J a s p e ~  
~ t a c e y )  j igs are employed in the flow shest in addition t o  r i f f l e  tables. 
Sluice boxes u d l y  are made of about 80. 12-gage steel;  those- in  use 
generally rango fron! 24 to b8 inches in width and 6 to 9 inchos in depth. 
A t y ~ i c a l  arraugement is  shown i n  figure 4. The slope is between 1-114 
to  1-1/2 inches per foot; the l a t t e r  gade i s  favored. - The width, area, 
and slope of the sluices have an important bearing on the gold-saving 
e f f i c i o n q  of the plant. An even dis t r ibut ion of sand across the width of 
the sluice is necessary for  good work. Tne side sway of t h e  boat has a . 
tendency to g i l e  the sand up at the edges: t h i s  tondmcy increases with the 
width. The &inch width i s  undoubtedly too great; 30 incbes i s  probably 
n bet ter  =immm 

The character of the deposit ml! i t s  cortained gold deternines tkz 
table area required per cubic yard of material handled -13. In average 
ground in which about 50 p r c e n t  of the zla$srial ?asses throczh the screen, 
'maaufacturers reconmend at least  500 and ;?referably 600 square feet  for  
plants with a capacity of 150 cubic yards per hour, The table areas of 
dl the plants v is i ted are well in excess of th i s  requirunent. 

Tho slope of the tables should be adjusted t o  the character of the 
material handled. The slope i s  increcsed when fines tezld to pack in  the 
rif-?es or whoa the grav3ls contain an undue prwortion of sand. 

Wooden r i f f l e s  are used in  the eluicoe on nost of the boats: these 
consist of 1- by 1-inch s la t s  topped. n i t h  118- or l / b i n c h  bp 1-1/& O r  
1-1/b-inch strap iron. The overhang of the strap iron i a  on the downstream 
side. The top of the wooden menber of the r i f f l e  is usually cut on a bias 
to make the strap iron l i e  f1z.t; t h i s  has a tendency to cause cascading 
ae the pulp passes do= 5he sluice, Usually, the r i f f l e s  are ~ a d e  up i n  
sect ions of 10 each; they m e  held together by b e e r  slats at each end. 
Generally the width of the r i f f l e  i s  118 inch l e s s  than the width of the 
box, to f a c i l i t a t e  i t s  re~oval .  Riff les  mtde of l-l/b by 1-I/&-inch 
are favored by &any. The tup of the r i f f l e  may be placed paral le l  to  the 
bottom of tha box, but usudly  i t  i s  horizontal. The ov3rhang i s  dawnstream. 
The iron r i f f l e s  are mace up into sectioas b7 being ml&d onto strap headers 
on each end or by being f i t t s d  i n to  notcfies i.n moden strips. Riffles are 
spaced 1 t o  1-112 inchos apart. One or the other of these e e s  of r i f f l e s  
i s  used i n  a l l  the plmts .  They are suppleaented 3y e w d e d  metal or 
wire scresn l a i d  ~ z l  burlap, czzpet, o r  matting. iJsudliy, these auxiliary 
r i f f l e s  follow the mah type f o r  the purp3se of catching f b e  and  sty gold 
not caught by the 8tandrrrd.riffles. 



together endwise across the screen area with fow 
the base flanges of which act as the loagitudinal 
the r laceable screen sect ion p la tes  a re  bolted. 
a b o u t y  inches wide add 112 inch thick cover the JoLnt. between abutting 
sections of screens to  &ich they are bolted. 

heavy rai lroad r a i l s ,  
butt s t r a p  and to which 
Peripheral but t  atraps 

Sme operators prefer welded joints;  these are chewer t o  construe$ 
but a r e  more c o s t l j  t o  maintain. The worn section must be burned out and 
ccnr p a r t s  welded in. 

Screens usually are perforated with holes with a m i a i m u m  disneter of 
3/8 inch along most of thoir  length. Dqendizg on tho maximum s ize  of 
gold nuggets f a 3  during t e s t h g ,  the last section of screen may be p e r f o p  
ated with holes 1/2, 518, or  314 inch in  dimeter .  I b n  flat  or  elonmted 
nuggets =e found, one or  more of tLse l a s t  sections sometines a re  perforated 
with s lo t s*  T b s ?  are for,ed by puEck,ing or d r i l l ing  two holes; 318 inch 
in d i m e t e r  o r  lezgsr, new each o t t e r  cd t t  ing out the i n t a m e n i x  metal. 

The br5 3se 3c:meil holes ia the screen c m o n l y  is diminished gradually 
f o r  each sr;r-ssdlng section, t o  give an equal d i ~ t r i b u t i o n  of the undersize 
to the elaicos. A l e s s  caermon methna i s  to s t a r t  a i t h  snaller  holes in 
the f i r s t  suction and increase the s ize  in succaeding sections, keeping the 
bridging tha sai~s.  

The fctarmi5te3t loads .dumped into the hopper cause surzes of gravel 
through the screen and slqices. To 'equalize the flow, sone trommels have 
been equ ig~ed  r i t h  an Archimedsarr o r  ~ i r a l  type of retmiis.;  r ing that  
a c t s  as a feoder. The spi ra l  ring nabs orx or more t=um alcng the length 
of the b l d  scrub3er secficn. Ccc,siderabLe st;ccsss i s  clsirjrd by the 
operators in regulating the f low by th i s  nethod. 

The degree of cementation found in m i o u s  gravel d q o s i t s  varies over 
a wide range. Sme are  ent i re ly  uaconsoli&ted, and a stroag stream of 
water introduced by a qrsy pipe within tho tram-el i s  sufficient  ent i re ly  
t o  d is in tegrate  the masses and f r e s  the g s l i .  Other gr+vels say be ca sn t ed  
o r  may c o n h h  laprs of clr-;.; when t h i s  cmdi t ion exists ,  it i s  of ten 
found necessary to  increase the scrubbing saction u ~ ,  t o  half the length of 
the  t romel .  Lif ter  bars, c a p r i s i n g  short pieces of angle iroz,  u s d y  
a r e  bolted t o  the inside of ti19 t r o m e l  t o  increare cascadiry a d  to aid 
in the disintegrat ion of the gravel- a e t u d i r y  riags are d s o  commonly 
used in eddition to  l i f t e r  bare to  give t3s water more time to act  on clayey 
masses. T.e c ~ p a c i t y  of a scroen dacrecszs as the t ine  required t o  d i e  
in tegrate  the gravel increases. 

Best pract ice  indicates that all c l w  should be ent i re ly  broken down 
in to  a pulp, regardless of whether it coxitains gold. Obviously, if gold 
is entrap=;ad in clzy bel ls ,  it w i l l  be l o s t  with the rock ovnrsize. Clay 
passing t~~ the screen has been aotod to have collectsd f lecns of gold 
and car r ied  them off with the tailings. 



Special r i f f l e s  or tzaps =e installed a t  the heads of  the cross 
sluices on the boats into which tha qaicksilver i s  charged. A cosrnon type 
oomprises a number of 1- by 1-inch cross s la t s  nailed together. Alternate 
s l a t s  have a series of 112- by +inch notches; the slat sections s r e  
placed with thei r  length across the sluice. Other types comprise boards 
with holes part ly bored through t h m  and moulded rub3er mats with raund 
or irregular depressions. !he bet te r  constructed side sluices usually 
have a strap iron 1 to  1-114 inches high, welded on edge at the lower ends; 
t h i s  prevents l ive  quicksilver f rau penetratixg beyond th i s  point. !iYaps 
consisting of rectangular depessions in the bot tms are used a t  the lower 
ends of the side sluices; occasionally extra traps are installed farther 
up in the boxes. 

Jasber and Stacep 

TL3 operators of the Jasper and Stacey mino at Lincoln, Calif., have 
done co:lsiderzble pioneer- i n  metallurgy as  applicable to  the type of 
treatment plants under discussion. Standard practice i s  f olloncd in  
digging and washing; an i=zriovation has been applied in saving the gold. 
Figure 5 is the flow sheet of the plant. 

' The gravel i s  washed in a 60-inch by 32-foot trommel, cornpising a 
l b f o o t  scrubber section, three &foot screen sections, and a &foot bid 
discharge section. Perforations &e a l l  3/&inch diameter; the bridging 
i s  1-112, 3/4, and 1/2 inches, respectively, for  each screen section. 

The undersize frau the tronmel distributing boxes goes to  a bank of 
three 3bincbwide by 3-fooblong double4eck r i f f l e  tables on each side, 
and thence to two k+ by b i n c h  Bendelari j igs on a sib. The jigs Pave 
?foot head room, a 1-3/&inch stroke, and pulsate st the rate of 124 
per minute. A bod of 250 pounds of No. 10 shot i s  used in each jig. The 
overflow f r m  each pair  of jigs passes over two +foot sluices and thence 
through 30-hcC by @foot longitudisal sluices to  a dewztering tank. The 
sand i s  raisod by a bucket elevator to a s t se l  sluice, from which it i t  
discharged onto the rock p i l e  at the  edgs of t he  pond. 

The hutch product from the prinsrg j igs i s  ptnped t o  a cleaner jig. 
The bed of the cleaner consists of 350 pounds of So. 13 uld 250 pounds of 
NO. 10 shot. me  pulsations are 136 Ser minute. 

The orerflo;: from the cleaner jig flows by gravity back to one of the 
rougher j ics Tk-e hutch product f l avs  by gravitg to a 3&inch by 7-foot 
rod m i l l  &it idea midray by a par t i t ion.  Six 3-inch rods are used on one 
sido and fivo &inch rods on the other. The m i l f  turns a t  19 repem. 

The pulp f r m  the m i l l  i s  distr ibuted over two sets  of 12- by 36 inch  
amalgam p la  t,es ic serics. Tlze pulp from the pla tes  goes through a 17-inch 
by l b f o o t  sluice, with 3 feet of qtlicksilver traps md 7 feet  of wooden 
Xungarian r i f f l e s ,  and thence to one of the tail sluices. 
4 



No. 2 Thew drqjline 
(1  314 cubic yard) 

Hopper 
I 

Stacker 
I 

Distributing box Distributing box 

J 
Three jD- by $-inch 

C Three by %.-inch . 
doublbdeck sluices dou b l  d e c k  sluices - - -L -L - Y - 
Two 43- by 42-inch Two 42- by 42-inch _ Bendel~;ji@s Bendelari jigs 

I rTail = 
Concentrat ancentrat T "'"Al. 

Tw +foot cross sluices P U ~ ~ P  
Tw +root 

42- by 42-inch kndelari j i g  

Concen t rat  

Tm 2 112- by 45-  
3- by 7-foot rod m i l l  

Distributor 

foot ta i l  s l i c e s  
I 

amalganation plates 
I 

lime A ~ d s  '4 

7 Six 1- by ffoot 
aardgamaatlan plates 

Pond Bucket e l ev~ to r  I 
4 

17-inch by lfbfoot sluice 
F lue  to back end of pond I 

Pond 

Figure 5.- Plow sheet, Jasper and SLace; boat. * 





The operators s ta te  tCat most of the gold i s  recovered in  the double- 
deck cross r i f f l e s  and distr ibutors under the tronnnel. About 25 percent 
of the recovered gold i s  saved i n  the jigs. Recovery i s  said to have been 
raieed about 25 percent by use of the jigs. 

The placer mines visited, at  which movable laud plants a re  used, are . 
scat tered widely over six Testern States. Two of the plants  a r e  in California, 
5 i n  Colorado, 1 in  Idaho, 3 in  Yontana, 1 i n  New Mexico, end 2 in lfyaning. 

Tables 5 to 8 give information on the gravels, e m t o r s ,  and treat- 
m n t  p l a t s ,  and operating data on placer mhes  where t b  gravel i s  excavated 
by &=lines or power shovels and the gold i s  recovered in  movable and 
stat ionary plants. 

Figure 6a shows t i e  assential de t a i l s  or' a small movable p l a t ,  COW 

p r i s ing  a tranmel and r i f f l e  sluice; f igure 6b shows one comprising a t rome l  
and A h l a y  centrifugal bowla. 

A t  three properties, the gravels were washed and screened in plants in 
the p i t s  and the scresn undersize i s  pumped to separate gold-saving uni ts  
back on the ta i l ings  piles. 

A l l  the plants, except the Jett-Ross, wash and screen the gravel in 
trammels; all use sluices or Binlay bowls fo r  recovering the gold. P few 
p lan t s  employing dinlay bowls are b u i l t  along the same general. l ines , .  but the 
construction of the najor i ty  of the plants  d i f fers  greatly at individual 
mines. Few miaea use the same l a p a t ,  evan under s b i l a r  conditions. T b  
lack of standardization of practices at the mines usiag both movable and 
s ta t ionary plants probably i s  par t ly  bue to the isolat ion of the plants 
making it. d i f f i cu l t  f o r  the q e r a t o r s  to oxchange infomation. Storeover, 
enough plants  'nave not been constructed by any one rnamrfacturer to  eliminate 
a l l  the mechanical diff icult ies.  The principal  drawback t o  t h i s  type of 
p lan t  has been €idre l o s t  because of breakdowns. The most fnr i t r 'u '  cause of 
l o s t  tbqe has been fa i lure  of power units.  M a y  of the plants  Lave baen 
des'igned by men aithnut previous experience i n  th is  l i c e  of work; most or' 
them, in par t  at leas t ,  a r e  hi1 t of salvaged material. Long periods of ad.- 
justment generally are  necessary to get  reasonably continuous operation. 
8ext  t o  eagines, mountings d r ~ v e s  of tronnels appear to  givs the most 
mechanical trouble. 

Frames of movable plants  usually are  b u i l t  of s t r u c t u r b  steel .  The 
p l an t s  may be mounted on tractor chassis, railroad-car txucks o r  lccally 
made t ~ k s ;  c a t e r p i l k r  treads running on the ground or timber mats, and 
wheels running on r a i l s  or timber generally a re  used. Sam plants re moved 
on skids. Tke plants may be selz-propelled, usually by t rac tor  un: ,s, on 
which they a re  mounted, or  they m y  be towed by tke excavating unit. 



1.C. 7013 
TABLE 5. - Qeneral da t a  on p lacer  o r l e r ~ t i o n s  using movable nnd s t s t i ona ry  land p l a n t s  - Continued 

Clay, 
percent 

- 
0 
w - 
" 
U 

Small 

.. 
- 

!on9 idornble 
Small 
do. 
0 

... 

Small 

do. 
0 
0 
). 

0 .. 

Gravel 
v 

Boulders 
over 

1 foot  -- 
0 
0 
0 
0 

' Few. 
CI 

Numerous 

do . 
0 
0 
0 

c. 

2% 

Few 

do. 

" 4 
Few, 
c. 

Average 
dep t h , 
f e e t  

8 t o  1; 
18 t o  2C 

20 
9 - 

26 

15 

13. 

1 7  
15 
1 2  
10 

2 t o  8 

10 

10 

k2 
27 
" 

Bedrock 
Depth 
mined, 

i i n d  1 inches 
s t r ipp ing ,  Char- 

s c t e r  

'-. - .- - 
c. - 
.. 

iough 

- .. - .. 
tough 

... 

" 

Jneven 

CP' - .. 
[ard 
;oft 
ltal- 

Name 
Fhys i c a l  
c lkrac  t e  r I f e e t  

Movable 1, , . d  p l a n t s j  
: m i t e  8 

do. 24 
do. 24 
do. 4 ... - 

)ecomposed 12 t o  1 5  
g r an i t e  
s ch i s t  
) r m i t e ,  ochis t  9ver 1 

Iecomposed 6 t o  1; 
g ran i t e  
s c h i s t  
'olcanic ash  b 
ha l e ,  c l ay  - 
llay 

C1 

* d 
k h i ~ t  24 to-GC 
d i o r i t e  
i o r i t e ,  1& t o  24 
sch ie t  

Easy digging. 
do. 
do. 
do. 
do. 
do. 

do. 
6 

do. 

0 
12 t o  13 

Pikes  Pet$; 
Hal l e t t  2 t o  6 
Jett-Ross.. ........ .2 t o  12  

do. 
do. 
do. - 

;oose t o  t i g h t  

Sasy d i g i n g .  

S ta t ionary  plants :  ....... Ash Canyon. Iard digging. emen ted 2 t o  3 
con lomerat 
ran P te 

0. 

. . 
Chittondon......* 0 
Von der  
Guerin........... 0 

do. 
do. 
do. ... Wallace9 

LR Grange... ..... 0 I lard digging. 
:my d i s i n g .  Rhyolite.. ....... ..! 10 1 ravel  . I c. 

.LL . - 
cony, Arthur V,, Dr l i n e  ~ n s t n l l a t  ion For Recovering Gold at Virginia  City,  Mont. : ~ i n i n g a n d  k - lurgy, O c t .  1930. ,$~nriched c lay  i s  s t r ipped  by hand. I /  Metzger, 0. H e ,  Gold Mining i n  New Mexico: 
Inf. C i r c .  6987, Buroau of Mines, 1938. 4/ The operatione had not reached bedrock. The o r ig ina l  
operntions of Gold Grnvol Products Co. were doscribed by G~rdnor  and Johnson in Placer Mining i n  t h e  
Western Unitod S ta tes ,  P a r t  111: Inf. Circ. 6786, February 1935, p. 31. 
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1.C. 7013 TABLE 6. - Excavating and t ranspor ta t ion  equipment a t  placer bcerat  ions 
usinf: movable and s t a t i ona ry  land p lan t s  - Continued. - 

D i a m -  
e t e r ,  
inchoa 

Movable land p l a n t s  a 
Skeele... . . . . ~ ~ ~ ~ ~  ). .......... Pantle.. 3/8 
~an-=~)ue........... ' 3 /4  
peer less.....^^..* c. 

fair play...^.^.... - ...... Blackhawk.,. 7/8 
j- 1 

Humphreye,. . Z ... Clear Creek... \ 7/8 
Dixie . .  ........... - 
Hm~hreye , I r  .. Virg in ia  City.. \ - 
Eldorado.......... - 
Pikee Peak.. ........ - 
H a l l e t t m ~ . m . . ~ ~ ~ ~  ... J ~ ~ ~ - R O S S ~ ~ ~ ~ O  : 
Fisher.... .......~ 7/8 

G t ~ t i o n a r y  p l an t a t  
Ash Canyon,...... 

Wallace.. 
La Grangea..a.....~ 9/16 
Rhyolite.. 0.0 0, 

Length, se rv ice ,  
f e e t  ! - hours 

D i a m -  
e te r ,  
inchos 

0 
7/J3 
0 
0 

c. 

0 
1-11.8 
1-l/f3 

0 
n - - 
0 

.. 
c. 

718 
718 

0 
0 
0 
'0 
0 
0 

C 

,tmf=th 
foo t  

0 
70 
0 
0 
.4 

0 

65 
65 
0 - - .. 
0 
L 

c.. - 
66 
70 

0 
0 
0 
0 
0 
0 .. 

Lmgt t 
of 

service ,  
hours 

0 
300 
0 
0 
CI 

0 
150 
150 
0 
C 

c. .. 
0 .. 
C 

c. 

100 
350 

0 
0 
0 
0 
0 
0 .. 

zub Xc-yai 

T,m e 

~%&/ 
e r r i c k  
r ~ i n  
r l lCKS 

rucks 
t rucks 

Tran sno - 
C 
c - - 

2 - 4 2  
and two 5-c 

t a t  ion 
{ ind 
sf power 
sr  f u e l  

:as01 ine 
do. 
do 

3' 
;as01 ine 

do . 
~io-yard !I!wo 3-cubic-yard trucks,  

threo t rucks  each s h i f t  ha& crave1 t o  t he  washing p lan t ,  one t ruck hauls  away the  overs ize  a dis tance 
of 150 f e e t  and one t ruck is  on general  service.  k/ Vert ical  l i f t .  9 A t r a i n  w a s  comprised of four  
4-cubic-yard and four  6-cubic-yard dump cars.  Two S t o n  and one +ton rlymouth gasol ine locomotives 
and two 17-ton s t e m  locomotives. 

€429 - 28 - 

, e ~ g t h  
)f haul,  
f e e t  

1, 00 
200 

Goo 
5,000 
trucks; 



r o c .  7G 
~ L - F :  7. - I.!ovable arid ~ t n t  ionary t rea taent  y l m t o ;  general d~ . .- .a nr,d cold mshing - .and  old snvin- . - e . 1 ~  rmont .  -- 

~ o v a b l o  land plents:  ---- 
Skeels..............., 

peerless............., 
Fairplay............., ........... 31acIChawk.. 

Hwnphreys, Virginia 
City................. 

Eldorado.............. ............ Pikea Peak 
L 

Je t t lHo~s . . . . . . . . . *~ .~  
Fisher................ 

Trornmel, s lu ice ,  and 
centrifu&al bowls. 
Trommel and contri- 
fugal  bowls. 

do. 

do. 
Trommal nnd sluice.  

do 

do. 

, do. 

do. 

do. 
do. 

Trommel and contri-  
fug,?? bo:;.ls. 
Grizzly mid sluices.  
Trommel and sluice.  

Type .of construction 
and mountings - 

Stee l  frame on cater- 
p i l l a r  treads and wheels. 

do. 

S tes l  frome on four  r a i l -  
rohd car  trucks. 
S tee l  frame on four  wheels, 
S tee l  frame on whoels. 
Steel  on chassis  of 
old dragline. 
Steol  framo on c a t e r p i l l a r  
t r ac to r  chassis. 
Eight doilbl+flangsd wheels 
running on timber track. 

Stoel f r m e  on throe t rnctor  
chassis  and c a t e r p i l l a r  
trends. 
Stcol  frame on e ight  whoels. 

' Stoel frame on two 2-wheel 
trucks and two c a t e r p i l l ~ r  
troads. 
Steel  frame, four  wheels 
on noodon str ingore . 
Wooden frame on skids. 
Seven double-flanged wheels 
on each s ide running on 
I'fiIlS 

Fesder un i t  

Ioprer =d p l a t e  feeder. 

j-cubic-yard hop~er .  

Iopper and be1 t . 
L-1/k-cub i o - p r d  hopper. 
loppor. 

LO-cubiccyard hopper and 
)an-belt, feeder 
lo~por.  

+cubic-yard hoppor and 
,an feeder. 

[ o ~ p o r *  
do. 

!-cub ic-yard hopper. 

[oppor. 
I-cubiwyard hopper. 





1.c. 1 -  , 
TA2LE G .  - Bcavat ing  an2 t rmopor ta t ion  equipmunt at placer operations_ 

using movable and s ta t ionary  land ~ l m t s .  - 

Movable land plante: 

S k e e l s . . . . . . . . . . . . . . . . . . .  
Pantle  ................... 
Pan-Due ................... 
Peerless................. 
fair play...........,..^.^^ 
BlackhBwk..............~. 

Humphrey8 , Clear Crook. c . 

. Eldorad~.............~.~~ 
Pikes Peak............... 
l Idlett . . . . . ; . . . . . . . . . . . .  
Jett-RosB..*............. 
Pi~hef........ee.m...**.. 

Stationary p lants t  

Ash Canyon............... 
Chittondon............... 
Von der Hullen.. ......... 
G u e r i n . . . . . . . . . . . . . . . . . . .  
Wallace.................. 
L a  Grange................ 

shovel 
D r a g l  ine  
Shovel 

do. 
Drwl ine 
Shovel 

j'Dr;lf: ino 

\ Shovel 
Dragl ine 

~Drag l  ine  

\Sh% 
Dragl ine  

do. 
30. 
do. 
do. 

Shovel 
do. 
do. 
do . 
do. 
do. 
do b 

----- 
Capacity 
of bucket, 
cub i c  
yardo . 

is  used f o r  s t r ipping  and mo 

6429 - 27 - 

?.,ength 
of bnon, 
fest 

r e j ec t  

-. . 
Horse- 
power 

of 
engine - 

c. 

g5 
100 

Kind of 
power 

- o r  fuel 

Gasoline 
Diesel 
Gaeol in8 

do . 
Diesel 
Gasol ine 

do. 
do. 

Diesel 
Gasoline 
E l e c t r i c  

do. 
do. 
Y 

Gasol ine 
Fuel o i l  
Burning o i l  
me1 o i l  

v 

Gaeol h e  
do. 
do . 
do . 
do 
do. 
do . 
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The gravel i s  charged t o  a ho:per in  most of the aovable iand o l a r ~ t s  
visited. In several of the washers an even distribution of the feed i s  
obtained by some mechanical t h e  of feeder. The others attempt to  obtain 
a uniform flow into the washer by washing the gravel dona with sprays or  
by hand feed-. 

A wide variation exists  in tbe design and mounting of the trammels. 
The trammel leryths range from 12 to 32 fee t  and the diameters from 48 t o  
84 inches,. Two operators use a trorcmel with two screen sections, one being 
about a foot outclde the other. 'Pnro other o ~ e r a t o r s  have placed a screen 
l i n k  inside of old trommel shells. Perforations in  the outer shel ls  are 
2 and 3 inches in  diameter, respectively. 

-The  Jet tFtoss plant ,  ~ h i c h  does not use a scree>, depends upon sprays 
t o  disintegrate the gravel and wash i t  through a grizzly d i rec t ly  t o  sluices. 

The slope of the trommels nhere data were available ranged f r a ~  7/g to  
2 inches per foot,  with 1 inch per foot  being favored. Less standardization 
ex i s t s  i n  the' spied of 'rotation for  t r ome l s  on movable land plants  than on 
f loa t ing  plants. The mnge i s  f r m  9 t o  20 r.p.m. 

Table 7 shows .the wide variation in size, shape, and arrangement of 
perforations, Increasing tlae size of the holss from section to section 
along the screen i s  a common mathxi .xed t o  obtain aa men distr ibution of 
the feed and a more even flow. Slotted y e r f ~ r ~ t i o n s ,  part icularly i n  the 
l a s t  few fee t  of the .screea, are used by a few operators to assure catching a 

elongate6 and f l a t  'nuggats 'of gold. A t  nine of the operat ions l i s t ed .  gold 
i s  saved in sluices, and at five, in Ainlkv bowls. 

Sluices generally are mounted bemath or a t  the side of the trommels; 
the boxes range fr0m.a- single sluice, thraugh which all the undersize passes, 
to banks of several sluices. Each s ize  of. gravel fran the trornal  is passed 
through a separate box. The size of s luices and t m e s  of r i f f l e s  a r e  shown 
i n  table 7. lThe bowls, where used (except the pan-Die), are mounted beneath 
the trcnrmel and are fed fmm .a dis t r ibutor  box through . . launders. A l l  bowls 
a re  36 iqches in  diameter and t u n  at 100 rep.m. .. 

Z)escr=ptiops of ,one t ; ~ i c Q  ,plant of f t s  class (?zntlo) and f l  've un- 
usual p1ant.s fall'ow. 000 Alaska operati on i s  described, c&iefly because of 
i t s  unusual. axcavation' problem. . . 

. . . Fantle . . . 
. a .  

. . . . .  
The Pantle Bros.,: operatug i n  the l&eoln d i s t r i c t ,  California, have 

a movable land plant consisting esseat ie l ly  of .  a h~ppe r ,  t ranmel, centri- 
fugal bowls, and stacker. :It i s  typical  of th i s  t n e  of plant using. Ainlay 
bowls. 





The urdersize from the trammel i s  pmped by an 
%inch manganese-steel sand pump through an &inch 
l i ne  to the gold-saving plant. The pump i s  driven by 
a 15bhorsepower gasoline engine. The maximum length 
of the pipe l ine  i s  600 feet. ***.  he sand pump 
breaks up any balls of clay that get through the screen 
aad thus contributes to  the washing of the undersize. 
***. The gold-saving plant i s  mourted 03 the chassis 
of a crawler crane and i s  propelled by a 9C-horsepower 
gasoline engine. The ca te rp i l l a r  treads are 12 fee t  
long, 15 inches w i b ,  and have a l 6 f o o t  gage. . 

. 9 The ground i s  loveled off before tho plant i s  se t  . 
on a new si te .  The machine i s  equipped with hydraulic 
jacks f o r  leveling it across the l i ne  or' sluices should 

, i t  be found necessary. ***. 

The undersize from the screening plant i s  discharged 
into a distr ibuting 50% at the top of the gold-saving 
plant,  f ran which i t  flows through pipes to sluice boxes. 
Clear water f r m  the p i t  i s  pumped into the distr ibutixg 
box through a &inch pipe. The gold-saving equipment .. 
consists principally of 8 main sluices se t  in tno banks 
of 4 sluices each, one bank on each sihe of the plant. 
The sluices are e-sch 14 inches wide and 48 feet  long. 
The f i r s t  36 feet  contains r i f f l e s  and the bottom of the 
last 12 f ee t  i s  a screen with 1/1& by 1/2-inch holas. 
The speed of tho tqp of the water throy-h the main 
sluices is  a l i t t l e  loss than 10 f ee t  per second. The 
grade of  a l l  of the sluice boxes i s  1-114 inches t a  the 
foot. The undarsize from the screens in the main sluices 
*ops to the head af eight 2Sinch sluices, four on. each 
aide of the plant. They are 16 f ee t  long and are  l ined 
~ i t h  corduroy cloth. The cloth plant was put i n  i o  re- 
cover extramely f in0 gold that is carried over tLe r i f  130s 
in the main sluices. It i s  thought t ha t  th is  gold comes 
mainly from m i l l  -tailings. The lamer ecds of  the carduoy 
boxes are  suspended from a rope block, ~ h i c h  p e n i t s  easy 
c o ~ t r o l  of the grade. 

- The r u f l e s  h the main sluices are strip8 of 3/l& 
inch iron; they are 1-114 inches high and are se t  1-3/8 
inches a ~ a r t - u i t h  the tops slopizg damn current. They ar- 
welded t o  end pieces in sections 3 feet  long. 



A 1-cubic-yard dragline ' is used to  s t r i ~  about 10 to 12 fee t  of o v e r  
burden from the d c o s i t .  The overburden i s  overcast &to the ?it already 
worked. The remaining 6 fee t  of gravel and 2 fee t  of 6ecoqosed granite 
bedrock is fed t o  the plant. The shovol works on two +hour sS i f t s  and 
a l tarnates  betweec stripping and digging gravel, spending about half of the 
time on each operati on. 

The.plaat woighs about 15 to 16 tons; it i s  3 fee t  wide m d  30 feet  
long ( f ig .  6b). I t  i s  mounted a t  the rear  on c z t e q i l l a x  treads 5 feet  
long, and on &.inch s t ee l  FFheels ia front. The gage i s  12 fee t  and the dis- 
tanc,e from front  to  rea r  asle i s  14 feet.  The p l a t  is  powered with a 35 .  
horsepower e l ec t r i c  motor, using about 13 horsepower, end a 2-horsepower 
motor for  the sta&r. 

The gravel i s  charged to a-FcubiccyzrS h q p r  and i s  hand-fed to F. 

by l b f o o t  trompel. The tromcol consists 9; s 3-f oot blank section ea-uir~ed 
n i t h  3-inch l i f  tera,  8 f a s t  of screen perf orated rri t t  5/&inch holes, and 3 
f ee t  of blank screen. A second & by &foot scrcsn i s  constructed a r m d  
the outside of the screen section. This n u t s i b  screen ccnsists  of 4 fee t  
with l/&inch round holer  and 4 f ee t  with I/& by 5/&incl= slots.  

The undersize from the tromel,  cnnsisticg of f r m  b t o  50 percent of 
the gravel, i s  distr ibutad to four 3 6 i n c h  Binlay centrifugal gold savers 

at 100 r.p.m. Tho' tzil from the bowls discharges into a  sum^, and 
i s  punpod by a &inch sanbpump to the sit back 03 barr iers  made in overcasting; 

A &foot stacker with an l&inch b e l t  '.discharges the rock to the 
abandoned pi t .  Tte stacker may be swung l a t e r a l l y  by hmnd and raised o r  
lowored with blocks aad twkle. 

Hmhreys, Clear Creek 

The mine of the 9 q h r e y s  Gold Corporatioc on Clear Creek i s  about 30 
miles from Denver, Colo. Gardner snd G u i t e r a d  d e s c r i b  the Sumphreys Gold 
Cnqoration placer %erations an Clew Creek, Cole.; tke same o-pratians have 
bean described by S ~ U O S S . ~  

The gravel i s  exc~vated dtl? two 2-1/2-cubi~-~ar~ draglines pnwered with 
150 horsepovar ga so lbe  engines on the. bank md a 1-l/&cubic-yard Diesel 
shovel .with a 1 ~ 0 - h o r s e ~ c m r  engine in  tho pi t .  Bc esssct ia l  differecco bg. 
twean t h i s  aad other similar p l m t s  i s  tho gold-saviag p l r a t  t k t  i s  sepzrzte 
from the washing equipztent. Garher a d  suitera&/ descri3e tho arraZ?gemect - - 

as foilovs: - 
' Z d n e r ,  1. Dm. =d Guiterzs, Jose B., Olecer oreratinns of Emphregs 

Gold Comoratian, Clem Crsek, Cnlo. : Id. Circ. 6961, Bureau of Mines, 
1337. 1g pp. . 

Schloss, C-les Me, Clem Creek DrpReclunation Placer Gold Idicing: Tne 
Mining Congress Journzl, Seqt. 1935, ?p. 5 ~ 6 3 .  

1/ Vork ci ted,  pa 35. (Sae footnote 7.) 
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HumofiFess, Virginia City 

The IIumpbrepa Cold Coqoration o p r a t e a  n large movatle plant on Alder 
Gulch, Virginia City, Yont. he ra t i ons  beg= in July 1935. The operation 
has been described by c o r r y . 3  - 

The ,gravel has been worked before by &if t mining. The range in depth 
i s  from 3 to  28 fee t ,  the civerage being about 17 feet .  The  bedrock of 
volcanic ash is dug to a minimum of 6 inches, as enrichment occurs to about 
t h i s  d q t h .  -Tew boulders exist in tbe gravel. 

The g r ~ v e l  i s  dug with two 2-1/2-cubic-gsrd, 100-horsepower, e lec t r i c  
draglines, and an auxiliary 1-3/kubio-yard power shovbl i s  used to clean 
bottom and reach corners not within reech of the draglines. The shcvel 
digper has a f l a t  l i p  t o  fac i l i t a te  c.l.eaning bedrock. 

The washing p l a t  i s  a huge machine weighing 500 tons. It  is mounted 
on two t r ac to r  chassis and a third aet of ca te rp i l l a r  treads. The ple-t i e  - 

p r q e l l e d  by individual motors for each t rac tor  chassis. The treads mn on 
mats that  a r e  moved up by the draglines. The plant i s  on the brink; it was 
designed to  be used in t h i s  position principally because i t  was feared it 
would bog down on the sof t  wet bedro*. 

The gravel i s  discharged into a 2C-cabic-yard hopper znd fed t o  a 
t r c m e l  by a &inch plate  belt  feeder. The trommel i s  84 inches in disnr 
e t e r  and 24 f e e t  10%; it is made up of a &foot blank section on the feed 
and and 18 f e e t  of screen perforated a i t h  1-l/&inch round holes, and'a * 
foot  blank sect  ion at .the lower end, A header spray using 1,500 g,p.m. 
washes the gravel as it enters the t r a m e l ;  midmy in the screen i s  another 
spray using 1,500 g.p.m. of return vatel. from the overflow from the dew ate^ 
ing screws and another using 1;200 g.p.m. of fresh water. 

The oversize diuc-ges to a &inch be l t  conveyor 120 f ee t  long and i s  
.conveyed t o  tha spoil p i l e  in  the p i t ,  The undersize goes to a sump. and i s  
elevated by a l s f n c h  s a d  pump, having a capacity of 4,200 gmpmmm, to  a 
d i s t r i h t i o n  box, from rhence it goes t o  12 sluices, 14 inches r ide  and 53, 
f e e t  long, a i t h  adjustable grade control. These discfiarge into fm retnrn 

. sluices each 29 incfies ni&e and 20 f e e t  long, Gravel from the return sluices 
discharges in to  t v h  timatering screws 24 iaches by 19 f ee t  loago Solids 
are dischasged onto the stacker be l t  aad the slime overflows and i s  pumped 
to  a s e t t l h g  pond in the 'rear of the plant,  

Sluices a re  equipzed with Hungarian .riLr'les consisting of iran bars 14 
inches long, 1-114 inches high, and .spaced 1-1/4 inches apart. They have a 
downstream batter .  

10/ Corry, Art& V m ,  D r ~ l i n e  Ins ta l l a t  ion f o r  Recovering Gold a t  Virginia . City, Mont.: Mining and Metallurgy, Oct. 1935, pp. 467-&70. 



Jett-Iioss Mines, Inc., i s  p1ace~mi.n- on 3 ig  Atlantic Gulch, Atlantic 
City, Wyo. The desii;n of the washing plant i s  unusual. Most o f ,  the informa- 
t ion on gravel and excavation i s  shown i n  tables 5 to 8. 

The wasting plant (f ig.  7)  weighs about 30 tons, i s  made of wood, and 
i s  mounted on -skids. It i s  40 feet  long and 12 fee t  wide. The plant i s  
towed forrrard by the dragline. 

Gravel i s  dumped into a hopper 20 f ee t  above the ground. The o v e ~  
s ize  fro= a grizzly having &inch qac ing  betreen the bars i s  discharged 
back to the p i t  by a rock chute. ' The gravel i s  disintegrated and washed to 
a sluice by water from a l b i n c h  centrifugal p q  powered by a 1 6 ~ h o r s e -  
Fower, &cylinder motor. 

The sluico i s  88 feet  long an& 26 icches wide a d  kas a grade of 1-112 
t o  2 inches per foot. I t  i s  equip2ed with al ternating sections of s tee l  
hungmian and kole r i f f l es .  The s tee l  r i f f l e s  are  2 inches deep and spaced 
7/8 to  1-112 inches apart;  they are made up i n  2& by 25-112-inch sections. 
The pole r i f f l e s  are in sections 48 by 25-112 inches. 

Dixie Placers, L. J. Burrows, manager, i s  operating a dragline shovel 
and movable dry land shsr on a placer deposit on Crooked Creek near Dixie, 
Idaho County. Idah0.2 The operating season opens between April 15 and 
May 1, and closes between October 1 b d  October 15 'each pax. Mining has 
continued steadily f o r  three seasons, It  w i l l  be necessary to mine a fourth 
season to  ~ o r k  out the deposit, 

The gravel deposit i s  3-112 miles l o x ,  50 to 150 fee t  wide (average 
120 f ee t ) ,  and about 13 fee t  deep. Large boulders are  &eraus, part icularly 
in the narrow portions of tbe channel; pa r t s  of narrow channel are l e f t  as 
the gravel cannot be dug by the equipment at the mine. bedrock i s  composed 
of decomposed granite znd schist cut by hard dikes. About 6 to  12 inches 
of the bedrock i s  dug and waslzed. . 

Zxcavating is done by mans of a Sorthwest gasoline-?owered dragline 
shovel with a 4si.foot boom and a 3/&~ubic-~ard bucket. A 60-horsepower 
gasoline-powered bulldozer i s  used to clear  the ground ahead of the dragline 
and to  do other m r k ~  Pbmt 10 feet  of the surface i s  stripbed by the 
1 ine during a 10-hour night shift. 

The movable washing plant is  33 f ee t  long, 10 feet  wide, and 16 f ee t  
high, and i t  weighs 25 tons. It is mounted on eight 28. by 12-inch wheels, 
grooved to  f i t  round timber track. 

11/ Information furnished by S. H. Lorain, mining engineer, Bureau of Mines, 
Moscow, Idaho. 
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Gravel i s  d i s c b g e d  into a s..all s t ee l  h e p e r  end washed a d  screened 
in  a &-inch by 19-foot t r m e l  screen. The oversize (2lus 114 inch) i s  
discharged to a 36-foot stecker and discarded. The undersize ?asses over 
standard dredge tables su~ended  in swinging cradles under the tromel. 
Tables are 18 inches wide and have en area of about 100 square feet. Gold 
i s  saved in Yuba - t~e  dredge r i f f l e s  1 inch wide and spaced 1 inch apart. 
In some of the sluices these r i f f l e s  are followed by 112-hch-mesh, noo 9, 
wire smoke-stack screen la id  over burlap. UnCersize f inal ly  discharges f f on 
the l a s t  table sections to a &=type dewaterer, which delivers ,tho de- 
vatered sand to  the tail- s t acb r .  

The r l a t  uses about 600 gallons of water per ninute. This i s  pro- 
vided by the n o w  flow of Crooked Creek u n t i l  midsummer, when 'the supply 
drcgs to about 300 g.F=m.; the additional requirements are made up by 
recirculat ing half of ths water discharged f r m  the plant during t h i s  period. 

During 1936, a t o t a l  of 229,@OO cubic yards was dug; about; a quarter 
of t h i s  was washed. The cost before d ~ r e c i a t i o n ,  basad on yardage dug, ' 

w a s  $0.075 a cubic yard. . 

Ed-d Jdanion. i s  2lacer nining on a -oraacC of Cle= Creo-k just belox 
Blackhawk, Colo. Gold analgaa and concentrate from 015 st* mills con- 
s t i t u t e  par t  of the value recovered, Tke l a p o z t  c o q r i s e s  c: shotsl, a 
movable washing p l m t ,  end a statlomy gold-saving unit. Operations be- 
i n  the middle of April 1937; 50,000 cuSic yards hzd been bad led  to the 
middle of Se~tember 1337. The capacity i s  1,400 cubic garas on two lbhour  
shi f ts .  Oaly amct percent of the t h e  has been spent in  digging gravel, 
oving to continuzl remodeling of the plant. 

Gravel i s  25 to  27 feet  deep and i s  reportad to  run a l i t t l e  under 
$1.00 per cubic yad. The gold i s  concent-ated chiefly on the bedrock, 
although sameis  distributed througii the en t i re  d e ~ t h .  aedrnck, c-risbg 
grani te  and. schist ,  is  mined to a depth of 12 to  15 hckes. . . 

The grevei i s  dug with a 1 - l / k b i c  yard shovel ponered by a 153- 
horsepwer gasoline engine. Washi= a d  screonirig i s  done in a morrJble 
p lan t  with a t r o m e l  screen back of the shovel. Oversize i s  stmxad in the 
p i t  by a 7+foot be l t  stacker. %a stackar i s  b e l q  lczgtheced t o  s5 feet  
i n  order t n  gain s ~ f  icient height to dLs?ose of the gravel. Uadersize is 
pumped to a gold-saving plant. 

The gold-saving p l m t ,  comprising sluices and a Wilfley table, i s  on 
tap of the t a i l i ngs  p i le ,  where it can not be washed away by cloudbursts. 
Sands +re pumped 150 t o  630 fee t  to  the p l rn t  by a & k c h  p q  run by a 50- 
horsepmer motor thimgh a &inch p i p  l ime  About tmwtbir2s of the l ine  
is  welded s tee l  pipe a d  one th i rd  I s  rubber hose. T3e s tee l  gipe l a s t s  
from &0 t o  90 -a, and sone of the nose has been service fo r  3 p a r s .  
men vis i ted ,  the flow sheet of the gold-saving plant was as raged  a s  
shown in f i y r e  3. 
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r i sher  and mined 0n.a fa i r ly  l a g e  scale. ?.elatively.few d q o s i t s  r i d  
enough to  be worked by th is  method on a small scale r w i n .  Most of then 
have been worked previously by hand and other methods. 

With the exception of the'llsh Canyon, the seven plants  l i s t ed  in 
t h i s  paper were successful. B r i e f  descriptions of the plants  follow. 

A s h  Canyon 

The s ta t ionsry  washing plant operated by R o  B e  Msier in Ash Canyon, 
Cochise County, b i z . ,  has some interest ing problens. Tne deposit cow 
s i s t s  of about 80 percent of barren overburden, which had t o  be- stripped; 
the narrow caqon,  with steep w a l l s ,  precluded duq ing  the berren material 
at the side or' the gold-bearing gravel, The power shovel on hand cuuld 
not dispose of the stripping f a r  enough back of a movable plant used in 
the p i t  to leave ~ o r k i a g  room. The wash* and screening equipent  was 
then mmed to  a new pplant on a h i l l s ide ,  1,530 f ee t  br road and about 75 
f e e t  ver t i ca l ly  above the pi t .  

The gravel is tight , requiring' a pomr shovel t o  2 ig  it. About 8 
f e e t  are stripped and cest back in to  the p i t ;  2 f ee t  of enriched gravel 
and 2 or 3 inches of a cemented gravel bedrocic are  dug and trznsported to 
the washing plant  in a 1-112-cubic-yard truck, 

The graval i s  dumped onto a gr izzly  v i t h  baxs spaced %1/2 inches 
apart. The plus 2-112-inch material is  discharged by a rock chute t o  the 
canyon belor;. The undersize goes t o  a hqper  that  discharges to a 3- by 
&foot aevaLving screen. The screen is made of l / b i n c h  s t t e l ,  r i $h  112- 
inch ruund punched holes; it revolvcs at 15 r.p.m. P spray 18 inches in 
from the feed end washes the gravel. The oversize i s  discharged to  a.chute 
and passes back into the canyon. The undersize goes to  a 36-inch Ainlay 
bowl contZiniL1g iron r iff les.  The bowl discharge goes in to  the gulch. 
Abuut 50 g.F.m. of water was pumped f r a t  a well. 

The plant  i s  powered by an old &cylinder automobile engine. Diffi- 
d t i c s  with the old engine materially reduced the operating t ine per 
shif t .  Lost time from all c a ~ s e s  reduced the average daily yardage handled 
to  sucL an extent as t o  make the operation unprofitable. 

Chit t endon 

In March 1937, Charles IT. Chittendon ras  operating a placer on Old 
Virginia Ravine, 6 miles fran Lincoln, C a l i f .  About 400 cubic yards of 
gravel, loose measire, are washed dai ly  on one &hour sh i f t  i n  a stationary 
washing plant. About 85,000 cubic yards, loose measure, was -shed in  1936. 

The gravel is  up t o  20 feet  deep ; the average i s  15 feet. Although it 
is t igh t ,  no boulders and only a small amount of clay axe encountered. It 
i s  not stripped, The digging un i t  i s  a 112-cubio-yard gasoline shovel. P 
ca t e rp i l l a r  t rac tor  with a bulldozer blade i s  used fo r  cleaning bedrock; 
it a lso  i s  employed f o r  building roads and doing other jobs in connection 
with the operations. 
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Uashiag and disintegration are prosoted materially by the p a c t i c e  of 
pumping sands to  the sluices. 

110 q u i c ~ s i l v e r  i s  added t o  the sluices; honevar, 10 t o  12 ~ounds that 
. c o ~ e  from arcalgam l o s t  during ea r l i a r  milling operat ions zre recovered durhg 
ciean-up . 

Water 1s Zischargsd back on the rock g i l e  and ?emit ted  t o  c l a i f y  by 
percolation through the gravel; i t  i s  caught and recirmlated. 

Alaska 

The f olloniag d e s c r i p t i o d  of an Alaskan placer mine ie  typical of 
dragline placer operat ions in the Fairbanks snd Circle d i ~ t r i c t s .  PA 
work-hi: season i s  Qran X a y  to October. The gold-bearing gravel i s  about 5 
f ee t  t hi& and i s  crerlain by 6 to 20 fee t  of. barren s i l t .  Tke wkole de- 
pos i t  is frozen solidly. The surface i s  protected from summer tharing by 
a foot of noss. In  mining, the moss i s  f i r s t  scraped off by a bulldozer. 
A s  the s i l t  i s  thawed by the summer sur, it is scraped off in layers by 
the bulldozer u n t i l  the gravel i s  reached. Some of the gravel i s  naturally 
thmed by su3surfece n t e r s ;  the res t  i s  thawed by the sun at a rate of 
about 6 inches in 24 hours. The frozen gravel i s  uncovered by the bulldozer 
each day. The thawed ,~ave l  and 1 to 2 f eet  of bd rock  are 6% by a szsoline- 
powere$ &=line r i t h  a l-1/2-cubib;tard bucket and dumped into the hopper 
of a washing plant. 

The washing plant  consists of s t ee l  h o g e r  and sluice mounted on s teel  
skids. Graval i s  disintegrated and washed to  the sluice by r & y d r d i c  
giazlt to which water i s  sapplied by a p q ;  the water i s  returned frcn a 
pond made by temporary earth dams below the plant. 

The plant i s  operated by f ive  nen on each of two shifts.  The cost of 
the ins ta l la t ions  i n ' t he  d i s t r i c t  is stated to  be from $50,000 to $80,000. 

Geceral and d e t u o d  information concerning placer nines with stationary 
washing plants  i s  given in tables 5 to 8. Generally, operating costs with 
t h i s  type of plant  a r e  higher than with movable l a d  plants because of the 
addit ional  eqense  fo r  t r~nspor ta t ion of the excavated , ~ a v e l  t o  the plant. 
Ttie s t a t i o w y  plants  havs an adva=ltage over the sovable p l a t e  in that t h q  
are cheaper t o  h i l d  and can be more substantially constructed on a solid 
foundation. !Bey can Se placed a t  the most advantagem s i t e  for eff icient  
disposal of tai l ings.  !Loreover, water f r m  the plant  does not get into the 
pi't and cause diff  iaa l t ies ,  as i t  sometimes does at s ines  using movable 
plants. Sane deposits are -only amenable to working with a stationary pleat. 
To b'e mined succacsfully, however, the gravals usually must be relatively 

12/ Inf omat ion .furnished by H. B, Humphrey, S d e t y  and Eealth Branch, 
Bureau of Mines. 



8.1-1/2-cubic-yrd gzsoline-powered shovel i s  the digging unit, The 
gravel i s  transported to  the washing plant and the oversize 'hauled away by 
trucks. An average of 9 truck s h i f t s  are worked daily on tm +hour shifts. 

The loaded trucks are backed up a d i r t  ramp and dumped into a &cubic- 
yard hopper at the top of the washing plant. The plant consists of a trannel 
and sluice. !?he gravel is  fe& to the t r~mnel  by means of a 2-inch stream 
of water under a pressure of about 12. pounds per square inch from a manually 

-operated hose. 

T h e  tromnel i s  5 by 20 feet ;  l i f t e r  bars or retarding rings are not 
used because of the coarse material handled (up to 2' feet).  I t  is made ug 
of four ?foot sections all perforated. The. f i r s t  section contains 1-1/+ 
inch, the next two 3/Linch,  and the i a s t  112-inch holes, The'usual order 
of graduated Lois size, with the smalleL at the top a d  the larger at the 
discharge end, i s  reversed. Since all the undersize drops &to a single 
s luice  box mi* p;cr?Jlel to the t romel ,  distribution appears to be up 

important ; h m e ~ a r ,  SUZ;%S caused by d w i n g  each load of gravel would be 
reduced and wash% improved by the stanCard pac t i ce .  

 he t r a m e l  has a slope of 1-1/2 inches to  the foot a d  rotates at 
14 r - p a .  A &inch Spray pipe containing l-inchdiameter spray holes 
wuhes the gravel within the trmmel; the pressure is  about 12 pounds per 
square inch. 

The undersize is caught by a 4- by l&foot sluice beneath the tromnel 
and is conveyed t o  a second siuice 34 rnch.es wide and 70 t e e t  long, The 
slope is 1-1/4 hches  to the foot, Stand:+:d l-l/& by l-~/b-inch angle 
i ron r i f f l e s  spaced 1-114 inches apart  c c  used in both sluices, !Phe 
r i f f l e s  are  made up into sections by rreldiag iron h e a d e ~ s t r q s  to each 
end. Quicksilver i s  fed at  the head of the second sluice t o  a section of 
3/&-inch r t e e l  p b t e  perforated with 1-l/Linch diameter holes; the bridge 
i s  3/4 incn. 

Omor and Steve Guerin om ana uperate a small but successful placer 
(f ig.  9) on McConnel bar near the Ton der Eellen qeratiom. The placer 
p i t  and p l a t  are on a part  of the bar follning an island in the U t h  
River. 

The plant  was bu i l t  i n  April 1936. It is operated on one +hour . 
s h i f t  by the ..wo brothers; 2 hours are required ' to p c q ~  out the p i t  and 
get  s ta r ted  and '7 hours qre used fo r  aiggi3g and nashing. The plant  has 
a capacity of 100 cubic yards a day; .an average of 50 cubic yards i s  
washed daily. 

Yfhen visi ted,  the bott cn of  the p i t  was in a good pay streak about 27 
feet f r m  the surface; the real bedrock had not been reached, The gravel. 
i s  f r ee  of clay acd similar t o  that at the Von der Hellen p i t ;  about 10 
percent consists of boulders over 12 inches in dianeter- 
6423 - 47 - 
0 



The gravel i s  transported about b0 f ee t  by two tnu=ks to the washing 
plant ,  which i s  .outside the p i t  l imits,  and i s  duped  into a hqper  ar~d 
hand-fed to a 7p foo t  conveyor bel t ,  which disc-hzrges into a tromel. 

.The tromnel is  52 inches by 12 fee t  long, with an outer screen. The 
scrubber section i s  8 fee-  long; it contains two &inch retarding rings that 
reach half way sround tha - 2riphery and an &inch-ricg at tbe lower end. of 
the section.' The inside screen saction i s  4 f ee t  long and hds 112-inch 
round perforations. The bridging ' is  2 inches. The outer screen i s  72 
inchos by 4 fee t  ; the f i r s t  2 feet  has 1/h-inch perforations a d  the l a s t  2 
f oet  has j/&inch perforations. Disintegration in the h s i d e  screen i s  
ass i s ted  by two retard- rings, l i f t e r  bars made from 2-inch angle iron, 
and the s t ee l  member of the trommel framer The trammel slopes 1 inch to  
the foot a?d revolvex at the ra te  of 14 r.F.m. 

lash  mter i s  pumped at the ra te  of 600 t o  800 g.p.m. udsr a pressure 
of 20 pounds per square inch into &inch s lo t ted  pipe that extmds the entire 
length of tho trammel. The oversize from tha screen goes t o  a hop~er ,  frore 
which it i s  bauled by tmcks. 

The sluices, consisting of three l k i n c h ,  one l&inch, and one 24.-h 
box, run a t  r ight  angles to  the tronmel on one side, They are '4 fee t  long 
and slope 1-112 inches to  the foot. The f i r s t  15 f ee t  of the boxes contain 
1-1/49 by 1-inch wooden r i f f l e s ,  and the remzining 33 f ee t  are equip~ed with 
iron screen oves burlap. 

The t a i l ing  is .pumped a distance of about' 100 f ee t  through a F i n c h  
~ i p e  by a b h c h  sand pwrp to a se t t l ing  pond. 

T'ne plant and pumps are run by gasoline engines. 

Von der Hellen 

Wm. Von der Hellen, grading contractor, operates a statiom-ry washing 
plant  on E!cCc-=el 3ar abuut 17 miles n o r t h e s t  of Y r e k a ,  Calif,, o r  6 miles 
from the junc3;ion of U. S. 9 9 . 0 ~  the Elaaath River, The operation s tw ted  
on Feb, 5, 1937; an average of about 1,200 cubic yards is hsndled per day 
on ttto 9-hnur shif ts .  

Gravol &ug f r m  a p i t  on the bar i s  about 40 foet  deep, frna which ug 
t o  12 f ee t  zze s t r  i ~ ~ p e d  a8 barren werbuF2en. The bottan of the p i t  is 
about 55 f e e t  ver t i ca l ly  below the washiryplant hopper and 25 feet  below 
the normal. water l eve l  of the river. 

The gravel i a  t igh t ,  d i f f i cu l t  to dig aven with a power shovel, and 
contains about 5 percant of boulders over 12 inches ia diameter. Boulders 
over 2 f ee t  are sorted out by the shovel. The bedrock is serpentine, of - 
which fram 1-1/2 t o  2 fee t  i s  dug with the gravel. 



Cost Der mbic yard 

Excavation 
Transportat ion 

' Washing 
Tailings disposal 
General 

Total direct 
Indirect 

~ o t d  

L/ Zscludes royaltie$ of 10 percent and losses en- 
countered not connected n i t h  the operat ion discussed. 

%e Rhyolite placer i s  i n  Linerick Canyon, 13 miles fron Oreaaa,, .Nev. - 
In May 1937, it was beiag operated under lease by C. E. Snirtz and three 
partners. Tke gravel i s  dug ni th  a 5/&cubio-yard shovel and hauled 1 
mile in tac 2-112-cubic-yard trucks. loads are  hiruled daily. About 
10 f e e t  of the deposit was f i r s t  stripped and overcast back in to  the 
f inished p i t ;  the 4 feet  above a f a l s e  bedrock comprises the pay streak. 

The g h v e l  i s  d q e d  from the trucks in to  a F w d  hopper and fed 
automaticall3; into a w i n c h .  by l b f o o t  tromnel. The f i r s t  7 fee t  ~tnd l a s t  
1 foot  of the tranmel are blank. The gravel i s  retarded in  the t r m e l  by 
a screw that -makes six turns. The screen section has 3/&inch round p e p  
fora t ions;  the bridging i s  318 inch, Fow nozzles, consistiag of 2-inch ' 

f l a t t enea  pipes, are  used in the h q s e r  mad two in the screen section f o r  
washing tho gravol. The overslze from tile screen i s  disci.liuged by s 16- 
inch by 80-f oot be l t  elevator. It i s  then stacked by a bulldozer. The 
gravel contains some clay; a l l  of it i s  not emulsified a d  some passes up 
the stacker a s  clay bells ,  The u d e r s i z e  from the screen f i r s t  goes to a 
small Pan-American pulsating jig, which saves 90 percent of the recovered 
gold. The pulp then passes through a 24-inch by 24-foot s luice with angle 
iron and s t e e l  rail r i f f l e s  into a drag c lass i f i e r ,  2 fee t  wide by 3 f ee t  
deep and 4 f ee t  long. The sands a re  discharged onto the stacker be l t  and 
the overflow goes to  a 20,000-gallon thickening tank and thence t o  an 8.m- 
gallon s e t t l i n g  tank. Valves a t  the bottam of the thickener axe opned fo r  
2 t o  3 minutes to  discharge the mid; t h i s  contains about 50 percent moisture, 
The s e t t l i n g  tank is cleaned out by hand about once a mek. 

The plant  -handles 125 cubic yards i n  e 12-haur sh i f t ,  Two of the. 
p a r t n e ~ s  run the truck and two mrk ii the plant. A f i f t h  man i s  employed 
t o  mn  the bulldozer a d  do odd jobs, The truck drivers ldad thei r  own 
tnrcks w i t h  the shovel. Stri5ping i s  done on overtime and concurrently w i t h  
mining the pay streak. 

Water i s  obtainad from a spring and cnnveyed through a p i ~ e  to a tank 
at the p lan t ;  18,000 gallons of f resh  water i s  used dzily. 



The digging unit  i s  a 3 / 8 d i c ~ . ~ d ,  3 / & - r e ~ l v b g  gssof ine shovel. 
The shovel loads a j/b-cubic-yard acip that is hoisted and swung to the 
hopper of the wasi.iin,- plant by a -stiff-leg derrick. The derrick .and wasb 
ing plant were constntcted of local timber. 

The gravel js dumped into a 5- by ?foot hopper, from which i t  i s  
washed into a 2&incfi by + f o o t  revolving screen having a s l ap  of 1 4 4  
inches .to a foot- '1The troennel consists of a frame of angle iron with l/* 
~ n c h  squarmnesh screen welded sround the circtrmference, 

. . 

The oversize i s  d i s c k g e d  by a r& chute t o  the river. The u n d e ~  
s i z e . i s  washed successively in 3 boxes, one below the other- The f i r s t  
bcx i s  28 inches by 6 fee t  and the second and th i rd  are 28 iaches by 12 
fes t .  They are equi?ped with a double layer of 1/2-inch, squarmnesh, 
+oran screen l a id  on brussels carpet. The slope of the boxes i s  1-1/4 
inc\es to  3 foot; they discharge the ta i l ings  in to  the river. 

dl1 the equipent  is  powered with second-hand autauobile engines. 

The Wallace, Calif., plant of the Gold Gravel Product So. began 
operations in Se?tember 1932. After three f a l s e  s t a r t s  i t  operated con- 
tinuously fram the spring of 1933 t o  May 19% rben the i l e~os i t  was exhausted 
and the plant dimantled. The plant capacity was 100 cubic yasds per hour; 
1,066,000 a b i c  yards were handled during the l i f e  of the mioe. - 

Gravel w s  excavated by a 1-l/k-cub ic-prd, full-revolving , cater- 
p i l l a~ t r ead . ,  gasoline-driven shovel with a 3 b f o o t  b o a  and a 92-horse- 
power engine. Haulage equ$pmeat c q r i s e d  two &ton and one ton Plymouth c gasol+ne locon~t ives ,  two 17'-ton steam locmotives, and four crlbic-yard 

. and faur &cubic-yard cars. Gravel w s  U e d  112 mile t o  the washing 
plant;  rock reject  a t  the plant was hauled t o  a nearby waste &ampa 

Aa &.inch grizzly rejected the oversize. Washing was done in a ?foot 
diameter by l&l/&foot tromel screen provided with l i f t e r  bars snd a 
ep i ra l  vane 12 inches high md ding 15 t u n s  through the lsngth of the. 
screen- The f i r s t  pa r t  of the trommel was a scrubber andothe last 4 feet  
was screen p r f  orated with 1-inch romd ho?-8s. An m t e r  screen with j/&. 
inch holos circled the &foot section. The plus :/&inch minus 1-inch 
a a t e r i a l  v3s run thr- a l&inch sluice, and the m i a u s  3/&inch ssnds 
ran t  through a 32-inch sluice; e a h  nas 100 feet  long. 

Abmt 3,000 e o n s  of water der ninute was pumped for  washing,, or 
1, .3  gallons per cubic of -el. 

. The followkg table gives the estimated cost per mbic  p r d  f o r  the 
t o t a l  1,066,000 cubic yards of gravel excavated andnashed: ' 



Drwlines and Dower shovels 

Diesel-engine power units  are used on 18 of the 24 draglines l i s t e d  
tha t  serve f loating washers; four are powered with e lect r ic  motors and two - 
with gasoline engines. One operator uses a gasoline engine-powered shovel. 
Two Diesel-powered draglines, one Diesel-~owered shovel, and three drag- 
l i n e s  king gasoline a r e  employed on operations vhere data were available 
f o r  the movable l a d  plants and station- plants. Fifteen excavators 
used gasoline engines, 11 of w h i c h  were on shovels and 4 on draglines. 
Two e l ec t r i c  draglines and one e l e c t r i c  shwel  were being used at one 
large movable plant operation + Montana (see tables 2 and 6). 

Draglhe excavators serping f loat ing plants range in size from l-l/b 
t o  >cubic-yards bucket capacity; the 14/49 and 1-l/+cubio-yard sizes 
me more capon. Those serving movable l a d  plants r q e  from 1 to  %1/2 
cubic yards bucket capacity; the l - l /b-cubi~-~ard size is more common, 
nt two large operations, two %1/2-cubio-+d draglines, with a small 
auxi l i a ry  ahovel, are digging simultaneouslye A conrmon practice is to 
buy a &-line equipped with a bucket 1/4 cubic gard smaller than the 
r a t ed  capacity of the machine t o  provide reserve pomr for  contingencies, 
prolong the l i f e  of the unit,  and reduce repairs. 

The capacity of' the shovels used at stationary plants ranges fran 
3/g t o  1-1/4 cubic yards; most of them are old gasol in~poaared shovels, 
but they give f a i r l y  good aemice. 

Cables . 

Shovela are equipped with a hoist  and a boom -port cable; occasiord- 
l y  song of the smaller shovels are equip~ed  with a cable-type crowd. The 
dragline, in addition to the hois t  and boom cables, requiras a drag cable. 
Usually, cables recommended by the  excavator dealer are used; they are 
constructed to  withstand extreme wear asd sudden strains and must have 
maximum f lexibi l i ty .  The boom support cables are subject to l i t t l e  wear 
and last indefinitely. 

Ordinarily, hoist snd drag cables -e run t o  failure, The drag 
cable on z dragliae generally i s  an eighth of an inch larger in diameter 
than the koist ,  owing t o  the harder semic9 in digging over hoisting, 
Occasi~xaai~y,  both cables are of the same diameter: the hoist,  being twice 
the  leagth  of the drag, may be cut  t o  make two &;ig cables, t h e r e b  in- 
creasing the ultimate l i f e  and usefulness of the cable. 

&cording to  available data, the average length of service fo r  hoist  
cables on draglines was from 150 t o  900 hours, the average being tibout 
500 hours f o r  a l l  operations l i s ted.  The l i f e  of d r q  cables ranged from 
150 t o  400 hours, with an average fo r  all of about 200 hours, Hoist cables 



The ~ l a n t  i s  run by a 35-horseyver cormcercial gasoline engine a d  
the wa te~ rec i r c lda t i ng  puw by an old automobile engbe. A to ta l  of 
125 gallons of gasoline i s  used daily by the plant ,  bulldozer, trucks, 
and shovel. The rental of the p u t  i s  $1,000 per month. Sup~ l i e s  other 
than gasoline average about $300 per month. Counting the partnerst t h e  
at $6 per day, the indicated cost of haniling the gravel through the 
washer i s  $0.76 per m3ic  yard. 

Lo Grry-e Placer Mines, P. C. Alexsnder, superintandent, operate a 
p lacer  mine on the south bank of Tuolumne Biver about 3/4 mile west of 
La Grange, C d i f  . B e  p l a t  comprises an open p i t ,  stat ionary washsr, and 
gold-sating unit. The plant began operating July 4, 1337, snd fiad o~era ted  
75 w s  rhea visited. Operat ions were on one &hour sh i f t  per day. A 
t o t a l  of a~proximately 28,000 cubic yards had beec dug and =shed; the 
p l m t  capacity i s  500 cubic ysrds a shift. 

About 4,300,000 cubic yaras are said to  havo been proved by t e s t  
p i t s  spaced 53 f ee t  apart, 

The gravel i s  t igh t ,  contains fen boulCers over 12 inches in diamster, 
and no trcublesomo clay. The p i t  i s  20 to JO f ee t  d e q ,  the averag  bcing 
25 fzet .  Eodrock is volcanic tuff aad i s  drained by a ditch t o  the ad- 
j o k i n g  rivor bed. 

A revolving shovel ponered by a &cylinder gasoline engine and equi5ped 
with a 3/bcubic-yard dipper excavates the gravel, Two 3-cubic-yaxd - 
tmcks  haul the grgvol 600 feet  to  the grizzly over a bin at the washing 
p lan t  at an elevation of about 80 fee t  above the p i t .  

Gravel is  fed evenly fran the 20-cubic-yard b in  to  a tromnol of the 
washing plant by an e lect r ice l ly  operated, plate-typo, a r o g a t e  feeder. 
 he oversize fran the trammel i s  discharged to the r iver  bca. by a +foot 
stacker; thz undersize passes over side tables at r igh t  mgles to the 
tromne-1, j; then collected Fn A single longitudinal sluico, snd f inal ly  
dischargoL to  the rivor bed. 

matar i s  pumped fran the Tuolumne Siver, 1,300 feet  a&nst a head 
of 156 f ee t  to  the plant thrau@ a lGinch  pi9e. A turbine p ' q  run by 
a SO-horsqomer motor delivers the water at the r a t e  of a00 g.p.n. 'and a 
pressure of k0 p m d s  per square inch. 

The ent i re  equipment, camprising shovel, t rucks,  mshing and gold- 
saving equipment, and p q ,  i s  new. The plant i s  l a i d  mt on a h i l l s ide  
f o r  ef f ic ient  operation. Tromel, sluices, and r i f f l e s  are  pattarned aft* 
those used on the more successful f loat ing boats. 



I I I 

I 
I 

I 
1 I - cut to width of tmth 

- 

S I Z R  APPLICATOR BAR 

REBUILT T r n  

A Steel appllratar bar 
B. Weldingrod filling 
C. Hudface 
D. Point before rebuilding 

TYPICAL REPOINTS FOR TEETH 

F'iguv 9.-Methotie of rebuilding dipper and bucket teeth. 

\ 



on shovels lasted from 300 t o  600 hours, but few &ta are available. A 
comparison between hoist o r  drag cables on draglines and hoist cables on 
shovels i s  impracticable, since larger  cables a re  used on shovels of 
similar capacity. 

Teeth 

A considerable saving in cost of supplies i s  claimed by most of the 
placer operators who u t i l i z e  some method of buildjag up worn bucket and 
dipper teeth. Three general tgpes of teeth are used; one tgpe consists 
of two parts ,  the base (often ca l led  an adapter) and the point; a second 
type incorporat+s the base as an integral part  of the bucket, and only 
the point may be removed; the t h i r d  type i s  made up of the baso and point 
i n  one single detachable unit. The cost of tes th  varies greatly, depending 
mainly u?on the t y p ,  size, and material frcrm which they are nade; the 
range i s  from about $2.75 to $8.50 per tooth. - 

Table 9 contains data on rebuilding teeth at a few typical placer - 
operations. The l i f e  of teeth varies because of the wide r a g e  in barb 
ness and abrasize quali t ies  of the gravel at different  mines. 

Severd methods of rebuildirg and prolonging the l i f e  of teeth are 
i n  use. Some.operators reconstruct the entire point from welding rid. 
Another method i s  to veld on r epointers; when these are used, care i s  
taken not to wear into the stock of the tooth or i t  wi l l  have to be re- 
built before the repointer i s  qp l i ed .  The use of q p l i c a t o r  bars has 
found favor with many operators; these may be bought from several manufac- 
turers  of  steel products and are  highly recommended by thm. The bars are 
of manganese steel  or  some other sai table s tee l ,  and come in  lengths of 
several feet: they mw be cut in to  sizes the width of a tooth. These a e  
welded on and f i l l e d  out to size with weldiag rod. A surface of hard 
facing agplied to the point i s  proving t o  be econonical i n  prolonging the 
l i f e  of teeth a t  some places. Figure 9 & o m  a tppical applicator bar 
znd i t s  application to  a tooth with hard facing added, T y p i d  repointers 
a re  also shorn. 

An arc-welding nachhe i s  considered by many szdl-scale mechaniczP 
placer operators t o  be essential equipment f a r  a complete plant. 

One manufactukr in Pennsylvaais p t e s  $1,095 for  a 1-arc, 2- 
ampere, variable-voltage, engine-driven, arc welder mounted on skids, and 
$2,835 for  one with a 6OGempere rating. Xachines with 2Ob,jO& and b& 
w e r e  re t i igs  also be purchesed at prices between these limits.  The 
same machiaes mounted on plain wheels cost $1,155 and $2,935, respectively. 
The prices are f.o.b. f a c t o q  and the weights f o r  the  heel-mounted 
machines are 2,200 aad 5,650 pounds, respectively. 



Model 
nunbe r - 
RD 8 

7 

Approximate 
drawbar 
hor se~ower 

Diesel 

do 

do. 

do. 

do. 

Gasolire 

do* 

do. 

do. 

T b  sane manufacturer furnished the following prices, subsitted to 
them on bulld&ers sxitable for use on their tractors: 



WLE 9. - Data oa rebuilding t ee th  a t  tybical  ~ l a k e r  ocerations. 

Ja spe~Stacey . .  .... 
Clark....e......... 
G O ~ S U ~ ~ O . . . . .  ...... 
Cinco Mineras...... 
Pem. .............. 
Midland ..........., 
Pioneer.. .......... 
Sandber@arlson... 

8 t o  24 
8 

24 
8 t o  1 2  

8 
36 
24 
20 

Olson.............. .......... Collins.. 
F O ~ S O P .  ~........... 

I/ Cost rebuilding tooth $0. a Cost rebuilding tooth $0, 

b t o  5C 
10 
64 

..... Pricklyl Pear.. 
Pan t l e  ............. .. Ton der Eellen... 
~oole~.. . . . .  ....... 

Times 
rebu i l t  - - 
100 - 

6 t o  10 
30 - - 

3 

6 
Over 15 - 
2 or  3 
5 t o  7 

0 - 
9 
.5 

24 
100 
700 
d& 

new per I 
tooth 1 Remarks 

1/$2.85 Hard faced. ' 

Bebuil t . 
0. 

P n l i c a t o r  bars used. 
m o i n t s  cost $1.85. 
Applicator bars  used. 
Be'tnrilt at cent ra l  s h o p  
$7 teeth r ebu i l t  more 
t h e s  . 

Mafiters cost $8. 
B e k ~ i l t  in tom, 
Bepoint every 8r hours, 

bui1d.u-p and repoint 
450 hours, - - 

Eat rebuil t .  , BeSuil t o  

Bulldozers - 
A bulldozer comprising a t r a c t o r  with c a t e r p i l l z r  treads and road 

blade mounted in front  i s  considemd as an indispensable par t  of the 
mechm.,ical placer operation. Its chief use i s  f o r  clearing anay t r ees  and 
brush and leveling ahead of the dragl ine OL shovel. It i s  ussd, also, t o  
b u i l d  roads and dams and o c c a s i o ~ a l l y  to  strip a few f e e t  of berren c l ay  
o r  soil..overbW&en 

The Caterpi l lar  Tractor Co., Peoria, Ill., furnisheZ the folloking 
&ta on various sims of the i r  t r a c t o r s  sui ta3le  f o r  b u l l d o z i g ;  pr ices  
(July 1937) ara  f.0.b. t h e i r  factory: 



Five principal  types of power motors and combinations thereof a m  caumon 
at plants  of the smali-scale mechanical tgpe - (1)  e lect r ic  power for  ex- 
vator and washing plant, (2) Diesel errgines f o r  both, (3) Diesel shovsl and ' 

Diesel e l e c t r i c  plant,  (4) gasoline-powered shovel and plant, and (5)  Diesel 
shovel and e lec t r i ca l ly  powered treatment plant. . 

The choice of the most economical p m r  plant  depnds on a number of 
variables, and each part icular  case must be decided on i t s  merits. The 
Bodinsan Manufacturing Co., Inc., of San Francisco, Calif., submits the 
following table  show- f i r s t  costs fo r  various power plants fo r  a m i P e  with 
a &=line and f loating treatment plant and costs  a f t e r  two years of operation. 

Comarative cost of power plants ,  
l2cj-horsmower dragline and 85-horsmower on boat 

This table  indicates that Diesel power is most economical, although 
it shma l i t t l e  advantage in economy over the Diesel shovel and Diesel 
e l ec t r i c  plant. The . l a t t e r  has advantages owing to  the convenience of 
e l ec t r i ca l  drives and eliauinat ion nf tr.lasmiss ion machinery. . Most recent1 y 
purchased excavators and boats are Diesel-powered* Gasoline seldcm is ussd 
except on the older excavators* Generally, Diesel power has an a d m t a g e  
over e l ec t r i c i t y ,  due to  the isolation aad .wide extent of placer rleposits. 
The i n i t i a l  cost of constructbg power l i ne s  and ins ta l l ing transformers 

- t o  s e m  equipment that  is  used on deposits having a l i f e  of sometimes a 
year or l e s s  i s  prohibitive, Part of the l i n e  and transformers must be 
moved continually to keep up with advancing operations: long t r a i l e r  cables 
that are maintsined from transformer to  equipment demacd attention. 
ElectricallyL.powered aad controlled excavators ordinarily give smoother 
operation and more positive control -'-a Diesel power; however, the modern 
Diesel engine is  being improved rap: -..yo Consideriag all factors, Diesel 
power is more econanical than e l e c t r l c ~ t g  o r  gasoline for  the average placer 
mine of the type considered ia this  circular.  

Direct e l e c t r i c  power.. 
Diesel engiaes, both 

shovel and boat....,. 
Diesel shovel, q iese l  

e l e c t r i ~ o n b o a t . ~ - . ~ 1 2 , 1 ~ 2  
%soline enghes; both 
shovel and boat.. . . 

Diesel shovel, e l ec t r i c  
p m r  purchased f o r  
boat......,......,.., 

Bet cost at 
.end of 2 

years' merat ion 
$17*31g 

13,264 

13,867 

25,175 

18,622 

Salvage value 
at end of 

2 years 
$1,685 

3,480 

4,800 

2,240 

Cost of 1 Opeat- 
power 
plant 

$4,214 

9,100 

2,900 

7,912 

ing cost, 
2 
$14,790 

7,644 

6,475 

23,275 

12,950 



Caterpil lar  
tractor numbe 

RD8 

~ 7 - 7 4  

60 

m674 

56 

50-74 

60 
I 

~ 5 - 7 4  

56 

L a  planto-Choato,L/ 
Cedar Rapids, Iowa, 

L i s t  pr ico,  
effective JI 

Approximate 
w e i ~ h t ,  pound1 

8.520 

5,545 

5,030 

4.920 

4,550 

5'8 545 

5,'030 

4,920 

4.550 

of f  ect ive  May 
Approximate 

weight, POU~> 

6.79 

5 @ 100 

4,750 

3,750 

3,380 

5.100 

4 ,'7 50 

3.750 

3,3go 

Kay-Brunner S too l  Products, 
1nc. ,d Los Angoles, Calif., 

R. Go' LoTourneau, Inc. ,y 
Peoria, Ill., and Stockton, 
Calif., effect 
Approximate 

!eight, pounda 

4,634 

4.532 

3.557 

3,196 

2,987 

CI 

c. 

C 

3,387 

re Jan. 15, 1937 
L i a t  price, 

L.0.b factory 
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Caterpillar Diesol elaotrie generator set price l i s t  

ternatiw current 

D 8,600 - 40 kw. D 6.100 - 25 Inr. D 13.OOO - 60 kor, 
Elec- To t a1 Elec- ' Total Elec- To t a1 

Jiesel  trical  L i s t  Bpprolt. Dfesel trical  List Approx, Diesel trical  L i s t  
Volts aide sidt weight side side weinht side side 

Direct current , 



Fuel and power consumption ?er cubic yard for  
has a wide range. Variations on excavators of the 

shmels ant draglines 
same size an3 type are  - - 

due mostly to physical conditions i n  the gravel and t o  the relat ive ex- 
perience of operators rather than t o  the efficiency of poqer units of the 
same degree of repair. 

'Phe following quotations, effect ive &ril 1, 1935, fo r  Diesel and 
gasoline+power units  suitable fo r  use on washing plants  were submitted by 
Caterpil lar  Tractor Co., Peoria, Ill. 

Diesel and crasoline ca te rp i l l a r  power units  

L/ Includes engirie complete, plus base, pillow blocks, clutch, controls, 
crank, hood, radiator,  and fuel tank. 

Model 
D 13,000 
D 11,000 ' 

D 8,SoO 
D 7,700 
D 6,100 

9,500 G 
6,500 G 

The following table contains an incomplete l i s t  of Diesel .e lec t r ic  ' 

generator se t s  submitted by Caterpil lar  Tractor Co., Peoria, Ill. The price 
w a s .  in effect April 1, 1935, and probably i s  a l i t t l e  higher now (1937). 
since metal and machinery prices have gone up since that time. Prices are 
f ,ombe factory, 

1 

Appoximate 
shipping 
weight 
pound& 
8,430 
S,5lQ 
6,310 
5,220 

632 
$:960 
3 , 66@ 

Number 
cylinder8 

6 
6 
4 
4 

i: 
4 

Price, 
f .o.b* 
fac to& 
$3,950 

3,600 
2,737 
2,467 
2,023 
1,608 
1,020 - 

me1 
Diesel. 

do. 
dot 
do. 
do. 

k s o l i m .  
do. 

. Brake horse~ors r  

Maximum 
125 
102 

77 
63 
47 
96 
51 

Coat hwus 
sustained 

load 
95 g 
36 
81 
43 



Clean water p'azps =e not recomended, as the r ec i r cda t ed  water coc- 
t a ins  some sand that  cuts down their efficiency. 

The crew for operation of an excavator and f loating plant on a +shif t  
hasis usually comprises 3 excavator operators, 3 o i le r s ,  3 winchmen who 
operate the rrBshfng plant ,  a boat master to sqe rv f se  tke work, a welder, and 
a u t i l i - t y  man to run the bulldozer, do trucking, a d  other miscellaneous 
work. The sluices a r e  cleaned up by the crew on sh i f t  during the time the 
plant  i s  shut down fo r  this puzzose. 

Actual labor requirement for movable land p l a t s  i s  a l i t t l e  higher than 
fo r  f loat ing plants,  probably pmt l7  due to lack of standardization 'of 
operations. 

Stationaxy washing~.plar?t operations require additional labor fpr  drivfng 
t m k s .  The uni t  perf onaance, i n  terms of la'oor end yardage, i s  lower than 
f o r  e i ther  the- f loat ing or mova'ole land plants  and is- reflected i n  higher 
unit labor costs. 

Additional labor i s  required i n  a l l  types of O r e d g i ~  for groqnd testing. 
The mount i s  governed by the aethod and thoroughness o f  danpling. 

Tables 4 crPd 8 show the labor employed at indiddual  plants. 

The percentage of gold recovered . i n  placer mining i s  seldom defini tely 
ho rn .  Recovery percentages are l ike ly  to be misleading unless re la t ion 
between the method of s a p l i n g  and the major metho& of sadng  the gold i s  
considered. Most of the placer operat ions v i s i t ed  reported their recoverg 
to  be nearly 100 percent o r  higher. I n  each case the figure i s  based on the 
e s t i ~ a t e d  amount of gold present i n  the deposit, as indicated smpling. 
When the method used to recov:r the gold from the samples from p i t s  o r  shafts  
closely simulates the procedus used ia the operat:.= plaut ,  the iadicated 
recovery usually i s  nearly 100 percent. 

var ia t ions  w i l l  be caused by the thoroughness of s a m p l i ~  the q o u ~ d .  
Moreaver, refined methods of w z s h i n g  the smples  ma;7 be the cause of low 
indicated r e c o v q  at the plants,' or  careless handling of the samples may 
i n d i ~ ~ t e  a hfgfiar recovery than expected, 

In d z i l l i n g  gravel deposits a factor generally i s  used i n  calculating 
the gold content of the samples to allow fo r  losses i n  treating the ground. 

The en t i re  amount of gold contained i n  aay d e ~ o s i t  rarely i s  
recovera3le by standard washi= plants e i ther  on dredges or on the tgpos 
described i n  t h i s  paper. This i s  due mainly to the physical condition of the 
gold and i t a  re la t ion %a gangue ainerals  i n  the deposit. Often fine and 



Bater i s  used primarilp f o r  disintegrating and washiag the gravgl and 
flushing i t  through the sluices. In  addition, a relat ively large amount i a  
us'ed t o  maintain a pond for the f loating plants. Smal l  additional amounts 
are  used during a cleabup. 

Disintegration and washing usually s t a r t  by spraying water onto the 
gravel i n  the hop?er. hrrther washing i s  done ni th  a spray pipe 'with holes 
d r i l l ed  inside end m n g  the ent i re  length of the trommcl, o r  by sprays 
tha t  shoot into the lower end of the screen. Occasionally, a m a l l  amount 
of water i s  added i n  the sluices to prevent choking. From 700 to 1,800 
gallons of water per cubic yard was used on the floating.plants for  washing 
the gravel and running it through the sluices: a boat with jigs i n  addition 
to s lu ices  used 2,500 gallons per cubic y s d .  The range on movable and 
stat ionarg land plants was 450 to 2,000 galloas per cubic yard where trommels 
were used for  washing. A t  one plant ( W o l i t e ) ,  *ere the ta i l ings  #ere 
thickened, 150 gallons of new water was used per cubic yard. A t  the J e t t  
Ross mine, where the gravel was not screened, 3,20G gallons per cubic yard 
w a s  used. 

The amount of water required to wash a cubic yard of gravel i s  governed 
mainly by the amount of clay an8 re la t ive  coarseness of the gravel. Gravel 
containing l i t t l e  or no clqy and a large  amount of oversize can be washed 
with e m i n i m  of wzter (the oversize i s  handled mechanically) ; a large 
mount of clay i n  f ine  s?a@ gravels w i l l  require q t o  t h e e  times-the 
amount. Usudly, &out 700 or 800 g d l o n s  per cukic yzrd and not over 1,000 
gallons per cubic yard i s  sufficient fo r  washing i n  averwe gravel. Some of 
the  plants  discussed were not using enough water, often from necessity, and 
others  undoubtedly were using too much. bn insufficient supply d t h  a 
muddy re- causes the density of the pulp t o  bb too high, rrhich prevents 
some fine gold from set t l ing down in to  the r i f f les .  . Too great a supply of 
water causes the r i f f l e s  to run naked at times, t h e r e b  causing some of the 
s e t t l e d  gold to be boded  out the r i f f l e s  and cwr ied  away with the tailing. 
At the best m-ed plaats  the nater supply to the sluices i s  cut off 
immediately whenever the feed of grayel i s  i n t  ernxpted. 

The mount of nater required t o  maintab a pond sufficient fo r  a floating 
washer depends q o n  the relat ive p o r o s i e  of the grzvel and bedrock. The 
minimum requiremeats appcer t o  be about 35 to 50 minersr inches, althoxgh 20 
minerst inches rrere used zt one s m a l l  plant working i n  t ight  gravel and with 
a l imi ted water spply:  100 t o  150 miners1 inches w , s  found to be used at a 
few operations, owing most17 to the abundance of wetor. 

The best practico for  f loat ing plants  of about 100 cubic yards per hour 
capacity -Fears to be. to use an &inch centrifugcl pump to circulate the 
wash n s t  er and a f - or  &inch a u l i a r y  p w  for  c l e a i n g  up. Water usually 
i s  supplied by the &.inch pump vorking against about a a f o o t  pressure head 
and consuming 25 to 30 horseponer. A 3- or 4-inch pump w i l l  require about 
5 to  10  horseponer. 



The value of samples ranged from 4 to 90 cents per cubic yard i n  gold, 
Zrratically high sample results were discarded or checked. The average 
grade obtained for the whole tract was 1 ~ 1 1 2  cents per cubic yard i n  gal& 
Actual recoveq based on this  estimate was f iaa l ly  more thsn 100 prcent.  

For some subsequent snmpling, a Denver mechanicsl gold pan was used 
to work down the samples. The results were said to  be misleading, as the 
two creperubber mats and the d g a m a t i n g  pan recovered more fine and 
coated gold than i.t was possible to catch fq the r i f f l e s  during the maJor 
operations. The operators concluded that a rocker or sluice box furnished 
them the best comparison f o r  actual recoverg. 

Sampling, as practiced by E. T. Fisher Co., Atlantic City, woe, has 
been descrfbed by Boss and ~ a r d n e d d  aa follows: 

, %e deposft was sampled by driving pipes through the 
gravel. A single row of holes 150 to 300 fee t  apart w a s  
put down first along the center l i n e  of the channel. Rows 
of holes 112 mile spert were then dr i l led across the de- 
poeit: holes i n  the rows were 20 to 60 fee t  apart. The 
spacing depended upon surface indications. The holes B X ~  
tended t h r o w  the decomposed bedrock to solid rock and 
averaged 14 fee t  i n  depth. 

The sampling device was a kinch casing with a Key- 
stone cutting shoe. The diamoter of the shoe w a s  slightly 
l e s s  thesn that of the pipe: the samples were retained fa 
the pipe when it was withdrawn. The casings were driven 
down to refusal with a locally made p i l e  driver. This 
consisted of a 27$pu?ld haunter, a 2CLfoot, &legged, pole 
derrick, and a Chevrolet automobile engine sad transmission 
shaft. The cable for raising the hammer ran through a 
sheave at the tap of the derrick to a @ma on the trans- 
mission shaft. The ahole assambly sas on a pair of skids 
sad was moved forward 'by i t s  own power; the end o f  the 
cabla wasi p ttached t o  a d e a .  The sap l ing  out f i t  cost 
$300 to lmi:.d. 

The casings were pulled by neans of a set  of  f i r e  
blosks having 4 and 5 sheaves. The cable from the blocks 
uas wound. on the drum by the engine. Bbaut half the time 
i t  was necessary to s tar t  the casing with jacks set against 
a clamp pat sound the top o f  the pipe. Three sets of 
casings were used. A pulled casing w a s  l a id  on saw horses 
and the gravel. -o~oved i n  &inch sections by means of a 
special spoon; . -=h section of gravel was panned. 

lA Boss, Char,les L a ,  and Gardner, E. D., Placer Mining Methods of E. T. 
Fisher Co., d t lan t i  c City, b: Information Circular 6846, Bureau of 



mstg gold aad 
or  quicksilver 
of recoverable 
method used to 
t ion ,  
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that embedried i n  gmgJe zafcria.1 is not caught is r i f f l e s  
and i s  lost.  Therefore, the method of estimating the amount 
g ~ l d  i= a bed of gravel that most nearly apgroeches the 
rork the deposit i s  considered the safest method of estfma- 

Gardner and ~ o h n s o d  have discussed sampling and estimation of g3ld 
placers. The most corns methods of obtaining s-les at the placers d i e  
cussed here are from p i t s  or M t s .  These are &g by hsnd or with a &a&- 
l i n e  shovel. 

Gold usuzlly i s  distributed more uniformly along the chamel than 
across  it. Usually p i t s  are -aced along the channel or across i t  to  , 
compensate for the variation i n  the two directions. The distance between 
the rows across the chane l  ass fomd to v m  fron 100 to 1,200 feet ,  an& 
the distance between individual p i t s  i n  each row was from 33 to X X )  feet*  
The qacing i n  each direction should depend upon the uniforaity of the gold 
content af the gravel. 

A measured volune of gravel i s  taken fo r  a s a q l e  by naking a uniform. 
cut from the top to the Sottom of the p i t ,  including i n  i t  a proportionate 
amount of bedrock. .Usually, th is  sample i s  washed i n  a rocker or  long tom: 
the cle-q i s  analgamated aad the gold i s  recovered and weighed. 

The percentzge sf recoverp obtained e f t e r  rorkirrg the gravel i s  c d r  
culated f ~ c m  this  estimate. An estiziate based on the practice of crushing, 
pulverizirg, and recovering the gold by f i r e  &saying i s  not practicable: 
while i t  n q  be more accurate as a rneesure of the t o t a l  amount of gold 
actually i n  the sample, it i s  misleading, since i t  does not give an accurate 
estimzte of the gold i t  i s  possible to recover placer mining methods. 

Prospecting of a grzv 1 bed by the Wyandotte Gold Dredging Co. has 
been described by M a g e e d  S h d t s  3 by 6 feet  i n  cross section were sunk 
by hand.to -the f a l s e  bedrock, A windlass was used i n  the deeper p i t s  and 
w a t e r  was pumped out by B gasoline engine-powered pump when necessary. 
The distance between rows across the chaanel was 500 fee t  and between' shafts 
i n  the rows abaut '300 feet;  30 p i t s  were sunk on 75 acres. 

8. semple was tzken 'ny meking a cut 1 foot  wide by 6 inches deep from 
the top t o  the bottom et one end o f .  the shaft. Check samples were taken 
from the o?posite end  hen necessary. The voltme d weight of each sample 
were &e t ermined. 

The sample was puddled i n  a tub of water to completely disintegrate it 
and i t  was -then washod i n  a rocker. The washed materiz' Tas run through the 
rocker a second time and discardeh, The cle-q was cc..-.ed down and 
amalgamated with quicksilver: the gold was extracted a d  zeigheb. 

. . 
work ci ted,  Par t  1, p~. 26-36. (see footnote 5 . )  

14/ Magee, James F., A Successful Dragline Dredge:' Tech. Pub. No. 757, The 
h e r ,  Inst. of Min. 4 Met. k g . ,  1936. p, 9. 

6429 - 61- - 



I .C .  7013 TABLE 10. - Cost of p lan t s  and o ~ e r a t i n p  cos ts  at p lacer  mines usinp f l o a t i w  treatment p lants  

ray. ............ 
Consuelo,. ...... 28,500 
Richter,........ 
Cinco Uineros-, 
Perm............ .... England..... 
Midland,.. ...... 
Gold Acres...... 
Pioneer l....... 
Pioneer 2...-... 
Pioneer 3....-.0 
C a r l  sowSandburg 
Olson........... 
Collins......... ....... Bolaom... 
Lilly...s...a... 
Schwegler....... 
Cooley.......... ...... Pairplw..  .. Prickly Pear.. 

Includes d i rec t ,  genera 
Cost f o r  1936 includes ( 

3PT 
tic 

t 
Y i scellaneou 

1,c cost  
:eneral - 

C1 .. 
.. 

boa015 
,0032 
, 0196 
m 

c. 

c. - 
L 

003 
m 

L 

c.. 

.O1 
c. - 
C 

m 

cos ts ,  

)er cubic yard 
l i  scell aneous 

,n but  does -not include o m e r  I a time as superintendentT o r  royal t ies , -  
jl/ Includes depreciation over a byear period but not ownert s wages as superintendent o r  i n t e r e s t  on the in- 

vestment. 
Excludes wages of owner and two sons who constructed the plant ,  
Excludes wages of owner and two sons. 
Does not includ'e depresiat ion of e uipment. 
Includes $5,500 f o r  a bulldozer an1 two l i g h t  dragl ine shovels tha t  would not d i g  the 
Does not include depreciation* cos t s  cover a er iod from April 5, 1935, to  Jan. 1, 193 
Excludee royalty and deprecialion: includes c f caring. 

%favela 

Includes depreciat on but not royal t ies .  t Based on handling ,000 cubic yards per day and including depreciation. 
Ownerr s wages not i cluded. 
Estlmate for  f i rs t  $ reekst operation and includes preliminary non-recurring expenses. 
Includes 5 to 7 cen t s  depreciation. 

6429 -. 64 - 



The crew consisted of three men. The naa i n  charge 
panned while the machine was being moved up and the next 
pipe driven. 811 three men pulled the casings. A total 
of 140 holes was put down i n  2-112 months' time at a 
cost of $2,200, exclurling traveling expenses. The cost 
per foot was $1.12. From 4 to 7 holes were driven daily 
when f u l l  time was spent i n  saicpling. Four holes were 
3 ? s t  because the pipe h i t  boulders. In  these cases new 
noles were driven alongside, 

ff t er the sanpling was completed, the asea was 
plotted azld the grade and aaouat of gravel were calculated- 
This was followed by sinking 46 shafts at average dri l l -  
holes throughout the tract.  These shefts were 4 'by 6 
feet  and were sunk without t i m b e r i ~ .  The gravel from 
the shzfts was washed in  sl-;lice boxes. mere the shafts 
were wet, the water pmpe6 froa them while sinking was 
used i n  washing. Othemise, sluicing was delayed un t i l  
the shaft f i l l e d  with water. . A Larson, &inch, high-speed, 
centrifugal pump powered by a 1-1 12-horsopocer gzsoline 
engine was used to handle the water. 

k o  men sank a shaft each day, while the third washed 
the gravel. The cost of sinking the shafts and washing 
the gravel was a.50 to $4.60 per cubic yard of gravel. 

The value of the grav.1 i n  the area tested, as talc* 
lated from the d r i l l  holes, averaged 19 cents per cubic 
yard (gold at $20.67 per ounce). The , results  of sluicing 
the gravel from the shafts indicated a value 15 percent 
higher (21.8 cents per ~ a r d ) .  Actual recovery i n  washing 
has been very nearly 25 ceats per cubic ya.2. (42 cents at 
$35 per ounce). discrepncg may be explained by the 
fact that  i n  s ap l ing  all' colors having a valxe of 1 cent 
or more were discarded. 

The percentage of recovery of gold as reported by the operators at the 
individual plants discussed i n  the present circular i s  shown in  tables 4 
and 7. M& of these f :  
be accurate. 

gures, however, m e  based. on insufficient data to 

COSTS 
. . 

Cost .of Plants  

vhere date were evailzble, i s '  given ir tables 10 The cost of plants  9 

and 11. Principel factors governing variations i n  cost of floating plants  
have been whether equipment i s  new o r  second hsnd end the daily capacity. 
The cost of washing plants varies l e s s  with increases i n  c a ~ a c i t y  than does 
the cost of excavators. 



Bodinson U a a t 9 s e t u f r s g  Co., hc., submits a price .of 84,000 a t  the 
f a c t o n  to cover the equipment f o r  a floating b a t  plant having a cwaci-ty 
of 120 to 125 cribic yards per hour for w e  with a 1- t o  1-l/li-cubic-yard 
draglim. The washing plant komprises a lb by 1Cbfoot hopper, 5 ' ~ i n c h  
by 26-foot trammel screen, 760 squere feet  of r i f f l e  table, an &inch 
centr i fugg pump, aad a p i n c h  by *foot stacker comeyor. lower is  
furnished by a 6j.horsepower Diesel engine not included i n  estimate. The 
equipmeat i s  on a sectional-IzN ateel frame mounted 03' a .hull. To the 
f a ~ t o r g  price must be added the cost of transpor3ation to the s i te ,  engine, 
hull and busing, snd erection; a recent plant of this 'tgpe was erected i n  
Sevada In 1937, ready t o  ma, a t  a cost of $20,000. 

The following major items are typical of costs for a p l a t  or' this  kind. 

Zopper ........................................... $750 
n rromel w i t h  n x m i q  gear.. ........................ 2,  bo 
~ o a 0 . . r . . . . . r . i i . a . . . . . r . a . . . . e . . . r . . . . . . . . . . m * .  750 
piping o.............m...........a.. ~ . . .  .6OO 
Riffle tables and stresm-d6ms..................... 800 . . ~f?ea..................~...m;...-.................. 750 
Sta&~..............m............................ 1,800 
Transmission (engine t o  trommel, stacker, and p q )  1, 00 
Splash housing, Saveall c h t e a ,  etc.-..,......o..... 

. . 225 
Kincbes, rigging, and cable.. ... .'. ................. 500 
Steel ireme..................................... 2,509 
%iscellEmQus items.........'................... ...a 

Total................... ............................ 
In  addition to the above items, an engine, lighting p l a t ,  hull, a d  

e-e bus ing  w i l l  be required. 

lZle cost of power plants i s  given i n  the section on Poaer. 

The following table gives siz.es and costs for wash- plants of larser  
sizes: 

Size of 
dragli ae bucket, 
cubic ~ = d s  
1 4 2  to 1-314 $15,500 $La 
1-3/4 to 2 19,000 1,500 
2 to 3 5,000 22,5001 1,550 4,100 

Size of 
hull ,  
fee t  

Size of 
trommel , 
feet 

Bated ca- 
pacity per 
d q  , cabic 
yards 

Spprox- 
imate 
cost of 
washing Cost o f  kdl 
~ l a n t  , Wood Steel 
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The unit cost of mining, h e r e  movable land plants are used, ranges 
betweezl wide l ia i t s .  Those at the larger operations compare favorably 
d t h  costs where floating washers are used. Costs at others are from two 
to four times greater. High cost at same of the placer mines probably can 
be attributed to inefficient equipment, *ich make8 i t  d i f f icu l t  to handle 
the rated mount of gravel. 

me cost of mining and rrsshlng gravel in  stationary plants cannot be 
predeterniined from present experience with degree of accuracy, 

Dragline and powe~shovel placer mining i s  'becoming increasingly 
important: a substaatial part of the placer gold produced i s  now being 
obtained by this m e  of mfnicg. The technique of m i n i n g  and the slbshmical 
efficiency of wa.shing plants are b e i w  inproved stezdily. =e f? ~at ing  
washing p l a t  has reached a s tate  of development wnere reasonioly sustaired 
operation can be eqected. Although m h  renafns to be done h tho 
stanrlard3zation of movable land urd stationary plants, marked progresc \as 
bee3 made within the past 2 o r  3 years. 

Experienced operators with the right equipnent have successfully worked 
deposits at which othek companies prevfously fafled. m e  CJtpe o f  washing 
pleat, in  perticular, must be selected to f i t  conditions on the ground k . 
order to operate successfully. 

Present minin& costs at some of .  the dragline placer mines would not 
have been thought possible a few years ago. 



Costs of stationazy and small movable p l a t s  are largely lacking. 
Several of the larger movable plants have bean rebui l t  several tines; new 
plants of the same design could be built at l e s s  cost. The use of salvaged 
material and equipment moved from other operations ehd lack of standardization 
i n  the present plants do not pezmit a useful gene ra  discussion of the costs 
of movsble and stationary plants. 

The following tabulation i s  a s c m a r y  of prices furnished by the Bucgr~s- 
Erie Co. in 1932: 

Jucket , size Boom, length Possible capacity 
cubic yards f ee t  &bur sh i f t ,  

cuj ic  yards -. 

The Marton Company qmted the following prices: 

Size of dipper, Eourly c q ~ c i t y ,  
cubic yards cu's'rc ypz; lc ,  

314 - 40 - 120 
1 45 - 140 

1-1 / 4 50 - 16C 
1-1 12 60 - 175 

Co s t  , including 
bucket, f.0.b. 

factom 

Cost, f .ombm 
factors' 

$lo, 250 
12,wo 
13 , 500 
16, coo 

Cost of mind- 

T a l e  10 gives costs  of mining per cubic yard at placer rdncs rhere 
f loat ing wnshers are  used, and table 11 gives those for p o r t < ~ l e  1-nd and 
s t a t i o w  plants. The costs  a e  based upcn estimated yardxes, since ac'w 
measurements rare ly  a r e  made. 

lrae uni t  cost at placers using f loat ing washers, exc ld ing  the Priclfly 
Pear, Talrplay, a d  Folsom, range from 9 to .15 cents per cu j ic  pard. tAhon 
a31 costs  except roya l t i es  zre  included, 12 cents p rob~b ly  would be about 
average. Royalties urnrally are 10 or  15 percent o f  the recovered gold. 

L6J Work cited, Pa r t  3, pp. 27-28. (see footnote 5.) 






	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

