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INTRODUCTION

This is orne of a series of papers being published by ths Sureau of
Mines on placer mining; it is written as 2 supplemert to Information
Sireular 6788, "Placer Mining in the Western United States, Part IIIM,
by E. D. Gordner and C. H. Joknson, which was published in February 193S5.

Since Information Circular 6738 was written (1933), considerable
advances has been made in the technigua of mining placer gravels with power
shovels and dreglir.s. Although new wosning plants continue to %e built
in accordancs with untried designs, the trend of now installations is
toward proved equipment. A substantial number of plants are now being
operated successfully (1937).

This paper describes various phases of placer mirning where the gravels
are excavated by draglines and power shovels. It is bas2d principally upon
orizinal data collected by the authors in the summar of 1935 and spring of
lg}? and in part upon available published information upon the subject.
o) -2 - :
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HISTORY AXD DEVELOPMENT

In the early days of placer mining, deposits of gold-bearing gravels
were found that could not be hydraulicked or worked by kead. The rrincipal
result of efforts to work such deposits mechanically has been the development
of the gold bucket—line dredge. The first efforts were mainly unsuccessiul,
but the modern gold dredge is an efficient machine and accounts for most of
the placer gold produced.

During the vast h5 years steam shovels and other mechanical excavators
have been used for mining gravel deposits not susceptidble to dredging. The
technique of dragline czrd power-shovel mining, however, has not been
developed.lo a corparable degrse with dredging. Most of the operations have
been spasmodic and, except in relatively few cases, unsuccessful up to about

1934,

Beginning in 1231 and 1932, general interest in vlacer mining increased
greatly; frish impetus was given-to the industry by the increase in the price
of gold to $35 per ounce in 1233, 4s 2 part of the expansion in placer
mining, a large nunmber of cperationg were begun in which mechanical equipment
was used for mining the gravel, which was washed in separate plants. Most
of the early plants were unsuccessiul, but as experlence has been gained in
their design and selection of equipment, tnz proportion of failures kas
declined steadily; however, up to 1537 the majority (probabdbly 80 percent)
had not boen profitable.

Tlacer gravels are excavat:d mechanicelly by (1) bucket line dredges,
(2) tractors pulling scrapers, (3) bulldozers, (4) buckets or scrapers pulled
by hoists, anéd (5) dragline exzavateors ané power shovels. Dredging is a
field in itself, and the secoud, third, and fourth methods up to the preseat
are relatively unimportant; this paper is concerned only with drasline or
power—éhovel operations. The washing plants may be of three types - floating,
movable on land, and stationary. All three are considered in tkis paper.

Trhe following tabulation cshows the r:futivc yardages hondled by the
dredges, the separate floating washing pli:.s, and the movatle land and
stationary -lants in California in 1335, ihe last year for which flgures are
available.

4/ Data supzlied by Chas. W. Merrill, acting supervising engincer, Min. Prod.
and Econ. Division, Bureau of Mines, San Francisco, Calif.
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Average value of gold
recovered per cubic

Kind of overation Cubic yards yard of gravel
Dredges..............--......u.... 77'282’173 $00117
Floating washing rlantSeescccescece 3,408,566 212
Movable land and stationary plants. 426, 513 +559
Total and average . 8l,114,31 123

More floating washing plants than any other type are used; most of
these boats are ‘in California. In March 1937, 20 California boats were
visited by the authors. In addition, one at EBayfork, Trinity County, Calif.,
and another near Jacksonville, Jackson County, Oreg., were in operation dut
temporarily shut down because of bad weather; they were not visitede Three
other plancs were being moved in California at the time of the survey. 4
floating plant was visited in the spring of 1936 near Helena, Mont., and one
near Prescott, Lriz., a third at Pinecliff, Colo., and a fourth at Fairplay,
Coloe., in the su.mer of.1337.

The Bodinson Manufacturing Co. of San Francisco, duilders of most of
the California floating plants, and Harry F. ZIngland of Oroville, Czlif.,
are largely responsible for the development of the boats now in use. Kumle
was using a homemade wooden floating plant, however, at Oregon Eouse, Calif,,
and Hofford and Joknson a more elaborate plant at Sumpter, Oreg., in 1932.57
The. Hofford and Jobhnson washing plant was a dredge -from which the cxcavating
unit had been removed. The gravel was dug by a dragline on the bank. With
the exception of being heavier and more expensive, this plant was quite
similar to the boats now in use in Californiae. A4 successful plant on Lynx
Creek, near Frescott, Ariz., was develored independently and comcurrently
with the California boatse.

Standard washing, screening, ard gold-saving equipment similar to that __
used on buckst-line dredges is employed on the floating plants and permits
continuous oporation. :

The first successful movable washing plant that has come to the authors!
attentjon was installed by the I. T, Fisher Co. at Atlantic City, Wyo., in
1933;2/ it was equipped with a standard dredge trommel and dredge riffles.
Since 1933, a number of other successful movable plants have been put in
operation. :

Relativoly few statiomary plants are used; the field for this type of
plant is mors limited than for the floating or movable l2nd plant.

5/ Geardner, E. D., and Johnson, Ce E., Placsr Mining in :he Testern United
States, Part IIl.: Iaf. Circ., 6788, Bureeu of Mines, 1375, p. 6.

6/ Ross, Caarles L., and Gardner, E. D., Placer-Xining Methods of E. T.
Fisher Co., Atlantic City, Wyo.: Inf. Circ. 65346, Bureau of Mines,
1935, pe 2e
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Most of the unsuccessful ventures owe their failure to inadecuate
sampling of deposits; the gravel did not contain the anticipated amount of
gold. Other factors contributing to failure have been poor washing-plant
design, selection of a set-up not adapted to the deposit, and lack of
experience. Although this type of mining is primar :.ly a dirt-moving job,
only a few of the excursions into the field by excavating contractors and
sand and gravel men have proved successful. The majority of the unsuccess-
ful ventures have been run by men without previous placer-mining experience;
most of the successful vantures zre run by men with this experience.

To be successiul, gold rmust be recovered at low cost per cubic yard
of gravel, and the success of most of ths enterprises is determined by the
number of cubic yards handled per man shift. 4 successful plant must ba
designed to fit existing comnditions; proven equipment is used by virtually
all of the successful opsrators.

The excavating machines are built by established responsible companies;
mechanical "bugs" have been largely eliminated. On the other hand, wash-
ing and gold-saving equipment and plant practice have not been standardized,
and nearly every new plant, sxcert the floating plants in Califormia, is
built according to an original design; many contain untried innovationse.

The mest efficlent screening and washing device for placer mining is
the trommel of the type used on dradgese A4s far as is zmown to the authors,
no installations using flat screens for washing and fine sizing of placer
gravels have proved successful. Riffles, as used on dredges, are efficient
in recovering gold, except fine or flaky rusty particles. Jigs have been
used as an auxiliary to riffles to increase the over—all extraction in
. some places. There are numercus other gold-saving devices, but, with the
exception of the Ainlay bowl, none of these have proven successful in
practice, principally because of their limited capacity.

Although sufficient experience has been accumulated to ascertain the
best type of equipment for any particular desposit, few inexperienced placer
operators avail themselves of this knowledge. The manner in which other-
wise successful businessmen will spend money in dbuilding untried placer
plants is astonishing. A so-called movabls placer machine, which was
designed and built in the east at a cost of $30,000 and shirped to the
southwest in late 1935, is an absurd example. Anyone with a fundomental
knowledge of placer mining could aave told at a glence that it was fore—
doomed to failure. Nearly ever;thing about it appeared to be designed so
it could not be successful. Power was surp.ied by an expensive Diesel~
electric unit mounted on the plant in a position where it would get the
most slooe The plant contained no scrubber. All the washing was to be
done on a set of flat screens; most of the material tn be handled was
claysy and the gravel was largely flat and angular. The materisl was to
be screen—sized dowm to mo s 1/32 inck. The minus 1/2-inch plus 1/32 wes
to be treated in Ainlay bow.s, and the minus 1/32—mch in a newly patented
gold saver where the pulp was to be forced.through a bath of quicksilver.

) ‘ . =5 =
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The tail sluice discharged 2 feet above the gravel at the front end of the
machine; the discharge would be at the digging face if the machine was used
in the pit, or at the brink of the bank if used on top. After moving the
nower unit {0 a stationary location and making other alterations, an
attempt was made to run the plant. Seven cubic yards, which was put through
the first day, occasicned a loas of UO pounds of quicksilver. During the
second -and last day, the designer of the plant and inventor of the quicx~
silver gold saver ran the plant and only 15 pounds was lost in treating 10
cubic yardse The investment was then written off. A4 feow coarse colors
were saved in the Ainlay bowl. This could have been saved, however, by a
few cross riffles in the sluice leading to the bowls. Kot enough fines

could be put through the quicksilver gold saver to ascertain whether any recovery
was made in the device or not.

APPLICATION OF METHODS

Areas suitable for mining by methcds discussed in this paper consist
essentially of small, ‘shallow deposits too small to amortize the cost of
bucket—line dredges, too low-grade to be worked by hand methods, and unsuited
ta hydraulic mining. Each devosit is a problem in itself and the type of
equipment must be selectad and methods of treatment adapted to fit the
particular conditions. In some cases a balance must be struck vetween lower
operating costs attainable with dredges and lower first costs at plants using
saparaty excavators. The operating costs per cubic yard at plants of the
" latter type usually are at least double that for dredges. Generally the
costs at mines using floating washing plants are less than at those with
movable land plants of similar capacities which in turn are less costly to
operate than lay~outs with stationary plantse The latter involve an
additional cost of transporting gravel.

The character and depth of the gravel and the character of bedrock
is a determining factar in the selection of the floating type of washing
plante The gravel must be amenable to digsing with draglines as thess
machines are used with floating plantse As the depth of gravel increases,
largsr equipment is needed on floating plantse. Deep ponds rust be main-
tained in working the higher baniks to keep ths boat frem grounding on the
.sand tailing, or this material must be dispos.d of back of the poni. More-
over, long coaveyors are needed for staciking the oversize rock. At one
mine, difficulty was reported in digging the gravel in over 1i fcet of
water. The average depth of gravel washed in floatirg plants is 10 to 12
feet; the maximum is about 20 feet, although a few depnsits are woried to
a slightly greater depth. -

Digging is under water, and under the test conditioms more gold is
lost than in dry pits. . This additional loss of gold is balanced against
higher costs with other types of plants. A rough, hard bedrock cannot be
cleaned adequately under water by draglines; it would precluds the use of a
floating plante In addition to water for washing, the floating plant re—
quires a pond to float the boate The water flows frem the pond through the
loose gravel rapidly, and a steady inflow is necessary to replenish it.

6u29 -6 -
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The gravels treated in novable plants may be dug éither with dras-
lines or power shovels, depeading upon the character of the dernosit. TWith
the former, the plant may be either on the dank or ir the pit; with the
latter, the plant must be in the pit, as a shovel cannot reach tha bhoprer
of a plant on the bank. Excavation can be carried to a greater depth in
dry pits than under water. In mining deep deposits, the stacker oa the
treatment plant should be long enough to dispose of the tailing far emough
back so that the active areas are not crowded; usually, this is not the
case with new designs,

Stationary plants generally are used for treating gravels of unusual
depthe or in scattered deposits. They may also be used for treating gravels
from pits that would be difficult to xeep drained if a movable plant were
employed. The gravel can be mined *ith the type of excavator best suited
to the depnsit and the pit laid out to the best sdvantage for digsing.

GIERAL

4 dragline is alwzys usad with a floating plant. The excavating unit
used witk a movable land plant usually is a dragline, although occasionally
e power shovel is used as the primaryr digsing unit or as an auxiliary to

. the draglinee 4 dragline is always worked from the bank and 2 shovel in
the pit. The washing plant may be placed either in the pit or on the bank
when & drasline is used. The plart is placed in the pit behind the power
shovel when that digging uznit is used. The drazline working on the bank
permits the plant to be kept near ‘the working face, thereby shortening
the pjt and permitting 2 shorter swing. The hopper can be constructed at
the top of the plant, permitting the gravel to flovw entirely by gravity
through the plant. The éragline has an advantage over the shovel, in that
a much larger arsa can be dug from each position, due to the longer boom
and throw of the bucket; therefore, less time is lost due to moving. The
plant will not have to be moved as often for the same reasonse.

Where the washing vlant is placed on the bank, the capacity of a drag-
line is decreased because of the longer swing necessary fram the digging
face to the hopper of the plant. Other cnnditions, however, occasionally
make it expedient to use the plant on the bank.

In easy-digsing gravel, a dragline has a greater capacity than a shovel
of like dipper capacity; = shovel maxges a rmaximum swing with the dipper of
180° when discharging into a plant in a2 pite A shovel is preferred in tight
or bouldery ground. Because nf its rizidity and the proximity of the
operator to the wnrking face, it has a more positive contreol than the drag-
. line. Moreover, boulders can be more easily sorted out and set aside. It
is usually necessary to take up from a few inches to 2 or 3 feet of bedrock
to recover all of the gold. This can be done better with a shovel than a
dragline. Occasinnally, a deposit mazy have a rough hard bedrock that cannot
be cleaned effectively with a dragline. Bedrock is more effectively cleaned
by draglines in dry pits than under water. A4 shovel may be used in a pit
as an auxiliary digging unit to dig out hard ribs, clean the bottom, and
clean out corners that the dragline is unable t0 reach.

ol2g -7~
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Although the power shovel and the dragline excavator each have a
separate and distinct field of operation in the type of placer mining
discussed here, intermediate types of deposits are found whers conditions
may warrant the use of either,

Most gravel dsposits contain barren or low-grade overburden of varying
thickness. Usually, it is found unprofitable to strip off this overburden
and discard it, ‘and it is dug and washed along withh the enriched gravel.

. In order to strip the waste at most of. the placers, washing operations would
have to be suspended while this work was being done, or an extra digging
unit provided; at others it may be impossible to find a suitable place to
" dispose of the waste. Occasionally, a tractor with a bulldozer blade is
used to push aside a faw feet of barren clay or soil from the surface;
moveover, some operators have found it profitable, when the thickmess of
overburden is agppreciable, to do strippirg on one shift and digging and
washing on the other two or some other combination, altermating the periods
of stripping and digzinge ¥hen the excavating unit has a capacity greatly
in excess ¢f the washing plant, some operators find it practicable to strip
«~ad kecp the plant at capacity at the same time.

Areess in Califormia suitable only for small mechanical placer operations
generally occur along or near the foothills of mountain ranges. Most of
them are in or near the beds of small strsams arnd have been formed by the
arosion and redeposition of nlder Tertiary gravel.

The California deposits discussed here are, roughly, in five groups:
(1) Cemanche, Calaveras County; (2) Lincoln, Placer County; (3) Oroville,
Butte County; (%) Redding, Shasta County, and (5) McConnell Lar on the
Klamath Eiver inm Siskiyou County. Witk the axceptinn nf one’ aperation
noar Camanche, one at La Grange, 2nd those on the Xlamath River, the gravel
is shallow, fairly easy digging, and sufficient water is availadle tq main-
tain operations of the floating-boat type. Near Lincoln, two movable land
plants anc nne stationary plant were being used, owing chiefly to the
availability of this trpo of esuipment rather than tec gravel or water condi-
tions. Tbke operator at Camenchs, working bench gravel. was using a power
shovel t0 aig and cvercast gravel thet was ton tight ¢t~ dig with o dragline.
A pond was maintained a short distance back of the shevel, end the loosened
gravel was ivg and wnshed by n dredge with 2 lizn® bucxat lize. At la
Grange, beruh gravals were desn and tight and rs-nired 2 shovel for excava-
tion. At 'cConnell ber, although water is plentiful, tre gravel ranses in
dapth to aicut YO feet, is tight, and crntains murerous large boulders; a
shovel was usades .

Other plants visitnd were at scattered localities. A considerable
number (prrbtably twice as many as listed in this paper) had bzen in operation

botween 12352 and 1936 but either had finished washing or were unsuccessful
at the time the authnrs were in the field.
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FLANT LAY-OUTS

Figure 1 (A and B) shows the usual lay-outs with draglines and float-
ing treatment plants. Figure 10 shows an umusual lay—ocut (at the Folsom
plant, Jenny Lind, Celif.) where the gravel is first dug by a shovel and
then handled in a dredge with a lizht bucket line.

Two general methods of attack are common where the gravel is dug
under water - (1) following the channel with ons or more cuts (fiz. 1)
the excavator advences in a straight line, (2) advancing by taxing succes-

sive 15~ to 20-foot cuts back and ferth across the channsl (fig. 1B).

When the channel is 50 or 60 feet wide, it may be taken in a single
straight—-line cut. Under the plan shown in rigure 13, the channel usually
is taken in one section when 150 feet or less in width; if wider, two or
more sections may be mined.

The. dragline thet travels along the bank has an edvantage over the
one that travels forward in a straight line, as bedrock may be scraped from
ore or more angles (fig. 1B)s Gold rscovery uader water is undoubtedly
improved in any zethod that permits the bedrock to be cleaned and dug in
two or more directions. XNeither set-up has an advantage in the lsngth of
the swing of the loaded bucket to the hopper as the boat may be arranged
to make either distarnce a minimum,

Digging may progmess either up or down stream; advéncing upstrean
has the advantage since the muddy waste water has a chance to clarify by
" settling behind dams and by filtering through the loose gravel.

Figures 24 and 2B show typical combinations of draglines and movable
dry land washing plantse.

Figure 34 is a typical set-up used at pits where placer gravel is
transported to a stationary washing plant and rock reject is Humped back
into the pit. Figure 3B is an unusual small layout with a shovel in the
pit, a stiff-leg derrick, hoist, and a s*ationary wasking plant.

FLOATING PLAXNTS

Tables 1 to U4 glive information on the gravels, excavators, and treat-
ment plants, and operating data on placer mines where the gravel is
excavated by draglines and tke gold is recovered in fleocatinz plantse

All the mines with floating plants visited, except the Prickly Pear
in Montana, the Lynx Cree< in Arizona, and the Cooley and Fairplay in
Colorado, are in California. 411 except the Jasper-Stacey dredge use
essentially the same flow sheet. Most of the plants were built by the same
manufacturer. Gravel is washed in a revolving screen; the undersize is
distributed to a bank of cross tables on oach side of the trommel, from

which it discharges into bvanks of longitudinsl sluices on each side, and
Tinally flows to the pond at the rear of the boat. Gold is collected in
Eungarian—-type riffles installed in the sluices. The oversize is discharged
from the trommel to a stacker belt and piled at the rear. Figure 4 shows
the essential features of a typical floating plant.
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I.C. ‘Ul}

TABLE 3. — Floating treatment plants; general data and gold-washing and gold-saving equipmer.t.

Hull Hot,I;er
Kind Spacing of
! of grizzly
pon- Draft, | Dimensions, bars,
Type of plonmnt toon Dimengions, faet inches foot inches
Lynx Creek Grizzly, trommel, sluice | Wooden Rg by o by 5 140 10 by 10 10
Fay do. do. by 30 by 2-2/3 ol 10 by 12 8
Jasper-Stacey  [Grizzly, trommel, sluice, Steel {50 by 50-1/2 wy 2-W| - - - -
Jigs, plates
Clark Grizzly, trommel, sluice, | - 30 by 28 by 3-5/12 36 9 by 10 14
Consuelo do, Wooden | 17 by 35 by 3 28 Bby § 10
Cotes doe Steel | 25 by 38 by 2-1/2 -  |l1ey1l 12
kichter do. -Wooden | 30 by zo by W-1/2 4o 10 by 10-1/2 12
Cinco Mineros do. do. 32 by U2 by 3-1/2 32 - )
Penn do. - | do. 30 by 40 by 3-1/6 2u - oy
England Grizzly, trommel, sluice,| - - 28 10 by 10-1/2 14
Midland do. Wooden | 25 by L0 by 2l 10 by 10 16
Gold Acres do. do. 30 by 4O by 36 - 18
Pioneer 1 do. do. 26 by 38 by 3-1/2 30 - -
Pioneer 2 do. do. 26 by 38 by 3-!/2 30 - -
Pioneer 3 do, Steel | 32 by 35 by 3-1/2 30 - -
Carlson-Sandburg do. Wooden | 34 by U2 by 3-~1/2 22 - 1k
Olson do. - 30 by 40 by 3-1/2 Lo - 13
Collins do. - 30 by 40 by 3-1/2 26 10 by 12 18
Folsom Bucket line, trommel, - 28 by 38 by 3 20 0 0
sluice
Lilly Grizzly, trommel, sluice | Steel 4o by 36 by 3 30 10 by 10 14
Schwegler do. Wooden | 40 by 35 by 3 26 12 by 1h 12
Cooley do. - ko by 34 by -~ - 10 by 10 16
Fairplay’ Trommel, sluice Wooden | 28 by U3 by 2~1/2 18 - 0}
Trommel, sluice Wooden | 28 by 4O by - Lo - -

Prickly Pear
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I.C. 7013

TABLE 3. - Floating treatment plants; general data and gold-washing and gold-saving equipment ~ Continued

Width
Length of Size of Horse— Clean-up period Quick-
of stacker | pump power Type Cross Entire gilver
stacker, belt, discharge, of of sluices, | plant, charged,
feet 1nches inches plant enzine days days pounds
Lynx Creek 2/ 80 26 g 135 Electric, 12 700
Fay L 2l 8 al Diesel. 3 6 152
Jasper—Stacey 60 34 8 142 Electric., - - 57
Clark Lo 2k 7 50 Diesel. - - -
Consuelo .20 17 8 90 Diesel. 7 21 -
Cotes ko 28 8 50 . do. - - - .
Richter 50 22 8 €0 do. 7 14 152
Cinco Mineros 50 30 . 7, 4 85 do. 10 20 11k
Penn - 6o 2y Ts 5 65 do. 6 18 150
England s 2l 1 50 do. - - ~
Midland L ol 10 g0 do, 5 14 60
Gold Acres Bg 30 6 88 do. 2 6 100
Pioneer 1 30 - 50 do. - - -
Pioneer 2 4o ol - 50 do. - - -
Pioneer 3 50 36 10 223 Electrice. - - -
Carlson-Sandburg 30 30 8 57-1/2 do. 3-1/3 71 260
Olson 5 30 8 50 Diesel., 16 1£ -
Collins 36 36 8 100 do. 60
Folsom 0 18 - 51-1/2 Electric, 0 10 50
Lilly 50 30 8 102-1/2 do. - 14 150
Schwegler 50 2 12 ¢ 185 do. - 12 -
Cooley 60 30 8 92 Diesel. 3 1 0
Fairplay 70 h 8, 4 1l Gasolino. - - 0
Prickly Pear 32 30 8, 8 150 do, ! - 7 61
2/ Also a rock conveyor, 65 feet by 36 inches. -

3/ Half of cross sluices cleaned every 150 hours. ' Last half cleaned every 300 hours,

sluices are cleaned evory U450 hours.

6429
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TABLE 3. - Floating treatment plants; general data and gnld-washing and zold~savinz equipment — Continued.

| Sluices .
1Trane~ Longi-~ | Grade, |
verse, | tudinal,} inches Rifflas
square|squarse | per Spacing,
foet I[fset foot Tyro Size, inches incheg
Lynx Croek 1/ 1,000 1-1/2 |Wooden, iron-clad, angle iron, 1-1/4 by 1-1/1 1
‘ .o 7/8 by 1/8 2
Fay 1/ 150 1-1/4 td%Wooden, iron-clad, angle iron, 1-1/4 b;/1~1/h 1
1-1/2 |expanded metal on carpet. )
Jaspor-Stacoy 165 675 - Wooden, iron-clad. 1-1/4 by 1 1
Clark 300 320 - Wooden, iron-clad, expanded 1-1/4 by 1-1/4 1
metal on matting.
Consuelo 230 280 1-1/2 |Wooden, iron-clad. 1-1/4 by 1 1 to 1-1/4
Cotos 390 420 - aa. 1-1/4 vy 1 1
Richtor 20 o 300 1-1/2 do. 1-1/4 vy 1 1
Cinco Mineros [4EN 300 - Woodon, iron-clad, oxpanded 1-1/4 by 1 . 1
metal on carpet.
Fenn 350 320 - Wooden, iron-clad; expanded 1-1/4% by 1 1
motal on matting. ‘
England %/ 537 |1~1/2 |Wooden, iron-clad. 1-1/k by 1 1
Midland 32 180 1-1/4 |Wooden, iron—-clad, expanded 1-1/4 vy 7/8 1
motal on burlap.
Gold Acres 200 210 1-1/2 [Wooden, iron-clad. 1-1/4% by 1 1
Pioneer 1 270 210 - do. 1-1/4 by 1 1
Pioncer 2 270 210 - do. 1-1/4 by 1 1
Pioneor 3 50l 320 1-1/2 [Wooden, iron-clad, wire 1-1/4 by 1 1
screen on matting,.
Carlson-Sandburg328 224 1-1/2 |Woodsn, iron-clad. } 1-1/8 by 1 1
Olsnn 3552 288 1-1/2 do. 1-1/2 by 1 1-1/4
Collins 60 250 - Hﬁoodon, iron-clad, wire 1-1/2 by 5/8 1-1/h
stcreen on matting. .
Folsom o 120 11/l noden, iron-clad, scroon - -
on matting.
Lilly g 180 . |1-1/2 ooden, iron-clad 1-1/4 by 1-1/4 1
Schwegler ‘l32 420 1-1/2 |Angle iron. 1-1/4 by 1-1/4 1
Cooley %/ 1,000 1-1/4 - do. 1by1 1
Fairplay P 208 3/4  |Screen over matting and "T" iron. - -
Prickly Pear 0 130 1+  'Angle irom. | 1-1/2 by 1-1/4 5y 1-1/4
29

1/ Included in longitudinal.

- 15 ~
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TABLE 4. — QOperating data at placer mines using floating treatment plants.

I.Ce 7013

Labor
Excavation.
. i ulldozer
Gravel washed Operators 4‘ Oilers perators
Shifts Onerating |per hour of Rate Rate | Rnte
Number perjHours tine, hoursjoporating time,} Num-| per Num- | per ﬁum« per
. 24 hours or shift|per day _ |cubic yards ber | hour |ber |hour er hour
Lynx Creok 3 8 -~ 18 125 6 $1.00{ 6 [$0.60 |0 -
~ 1.25 , )
Fay , 2 8 15~1/4 90 2 1,00/ 0O - 2 $ .625
Jasper-Stacey 3 8 . 21 671" - - - - - -
Clark 3 8 . 20 90 3 - 3 - 0 -
Consuelo 3 8 20-1/2 50 3 1.00| 3 5629 0 -
Richter 3 8 .19 19 3 879 3 «50 | O -
Cinco Mineros 3 8 19-1/2 82 3 1.00| 3 +5024 1 5625
Penn 3 8 - 104 3 1.00| 3 62510 -
gland 3 8 15-7/10 127 3 - 3 - 0 ~
Midland 2 9 15-1/3 122 2 1.00] © - 0 -
Gold Acres 3 8 -21 100 3 ol 3 - 1 -
Pioneer 1 3 8 19 100 3 1.00| 3 6251 «025
Pioneer 2 3 8 19 . 100 3 1.00{ 3 .625 |1 +625
Pioneer 3 3 8 . 16-1/2 180 3 1.00) 3 62511 625
Carlson~Sandburg 3 8 19 130 3 1.00| 3 $025 |1 .625
Olsgon 3 8 ‘18 167 3 1.00{ ¥ 62511 875
Collins 2 10 19 100 2 1.25 | 1/4 05 |1 1,60
Folsom 2 8. 15 . 90 2 85| O - 0 -
Lilly 3 8 21-1/2 . 125 x 1.00{ 3 062511 525
Schwegler 3 8 19 100 3 - 3 - 0 -
Cooley 2/3 8 20 60 3 —- 3 - 0 -
Fairplay 2 10 12 50 -2 - 0 oo -
Prickly Pear 3 8 20 100 3 1.50} 3 «h0 | O -
l]wincludes two oilers for washing plant.
2/ strip one shift every U days.
- 17 -
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I.Ce 7013

Hulls -areé constricted of wood or steel; ths smallest one visited was
17 by 35 fest and 3-1/2 feet in depth; the largest was 50 by 50-1/2 feet
and 2-1/4 feet in depth; the customary size is 30 by 40 by 3-1/2 feet for
boats with a caspacity of 100 to 130 cubic yards per hour. The size is very-
important; in addition to being able to carry the load, the hull should be
large enough to give as much stability to the plant as practicable in order
to minimize sweying and tipping caused by the intermittent dumping of gravel
into the hopper. Swaying- interferes with the efficieacy of the sluices, and
sudden tipping causes sand to bank in places and upset the even flow over
the riffles, Tha latest practice is to use stesl pontoons about & by 30
by 3 feet in size, fastened togather by bolting them to steel members laid
across the dsck. The.first cost of the steel pontoon mull is greater than
that of wood; the steel hull, however, has a much longer life. When the
plant is dismantled and coved to a new site, the pcntoon sections are seo-
aratad and moved along with ite An ultimate saving of steel over wood hulls
is claimed by mamufacturerse BEulls mzde of wood are constructed oa the site
and abandoned when the operation is finishad.

— The superstructure is made of wooed or steel. The eangine and winch
room on the unper deck usually is covered with corrugated iron. Occasionally
the entire plant is enclosed, particularly in colder climates.

A hopper, usually about 15 to 15~1/2 feet above tas surface of the
pond, is constructed at the frant of the beuts This is made of metal
supported by steel or wood underzimnirg; it slopes downvard, terminating
in a metal chute that ccnveys the gravel to the Teed end of the trommel.
Manufacturers recommend that the hopper be lined with 2 to 4 inches of wooden
plank, over which is laid a weising sheet of steel plate shaped to the
hoppers The wearing skest may be renew3sd economically without remewing the
entire hopper; the wood serves as a cushion.

A grizzly, usually level, with from &to 18&-inch spacing between the
bars is mounted above the hopoer. The usual spa¢cing is 12 inchese Railroad
rails up to 90 pounds per yard are used for barse. They are inverted to
prevent blinding of the grizzly. Oversize boulders and trash usually are
thrown by hand into the pond. -

The trommels in use on thne boats listed are 43, 54, and <O inches in
dismeter ard from 13 to 32 feet in lengthe. About 4 feet on each end is
blank to protect the trunion rollers and drive mechanisme 4An additional
4 to § feet is blank on the fered end of the trommel, on about half the
boats visited, to provide a scrubber for the gravel. The bdlank upper ends
in the mor? modern trommels are provided with a lining of high carbon or
other abrasive resisting steel to protect the shell. Comsiderable saving
is made by this procedure, as the lining ‘may B® burned out and replaced more
cheaply than the outer shells

Most of the screens of the trommels are 16 to 20 feet leng, made up

of U= or 5-foot sections. Usually, each section is made up of four rolled-
steel plates forming the periphery of the shelle The blanik sections are tied

6429 -20 -
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I.C. 7013

Toe slope of the trommele usually is 1-1/2 inches to a foote Sﬁeed of
rotation ranges from 14 te 1° r.pem., with 15 r.p.m. the most common.

Sluice boxes with riffles (called riffle tables on dredges) are used
on all the boats for recovering the gold; at one plant, however, (Jasper—
Stacey) Jjigs are employed in the flow gheet in addition to riffle tables.
Sluice boxes usually are made of about No. l2-gage steel; those in use
generally range from 24 to 48 inchss in width and 6 to 9 inchas in depth.
A typical arrangement is chown in figure L. The slope is between 1-1/U
to 1-1/2 inches per foot; the latter grade is favored.  The width, area,
and slope of the eluices have an important bearing on the gold-saving
efficiency of the plante 4n even distribution of sand across the width of
the sluice is necessary for good werk. The side sway of the boat has a
tendency to rile the sand up at the edges; this tondency increases with the

widthe The US=inch width is undoubtedly too great; 30 inches is protably
a better maximuw, :

The character of the deposit and its contained gold deteraines the
table area required per cubic yard of material handled hourly. In average
ground in which about 50 percent of the material passes throush the screen,
‘manufacturers recommend at least 500 and preferably 500 square feet for
plants with a capacity of 150 cubic yards per hour. The table arsas of
all the plants visited are well in excess of this requirement.

The slope of the taoles should be adjusted to the character of the
material handled. The slope is increzsed when fines tead to pack in the
riffles or when the gravals contain an undue proportion of sand.

Wooden riffles are used in the sluices on most of the boats; these
consist of 1= by l-inch slats topped with 1/3~ or 1/M=inch by 1-1/8= or
1~1/Y4~inch strap irone The overhang of the strap iron is on the downstream
side. The top of the wooden member of the riffle is usually cut on a dilas
to make the strap iron lie flat; this has a tendency to cause cascading.
as the pulp pesses down The sluice. Usually, the riffles are made up in
sections of 10 each; they are held together by header slats at each end.
Generally the width of the riffle is 1/8 inch less than the width of the
box, to facilitate its removal. Riffles mcde of l=l/i= by l-1/L—inch angle
are favored by many. The top of the riffle may be placed parallel to the

bottom of the box, but ususlly it is horizontal. The ovarhang is downstream.
- The iron riffles are made up into sections by being welded onto strap headers
on each end or by being fitted into notches in wnoden stripse Riffles are
gpaced 1 to 1-1/2 inchas aparts One or the other of these types of riffles
is used in all the plants. They are supplemented by erpanded metal or:
wire screen laid c¢a durlap, cerpet, or mattinge. Usually, these auxiliary
riffles foilow the main type for the purpsse of catching fine and rusty gold
not caught by the standard. riffles.

o429 - 22 -



I.C. 7013

together endwise across the screen area with four heavy railroad rails,
the base flanges of which act as the longitudinal butt straps and to which
the reﬁlaceable screen section plates are bolted. Peripheral butt straps
about 4 inches wide and 1/2 inch thick cover the joints betwsen abutting
sections of screens to which they are bolted.

Scme operators prefer welded joints; these are chesper to construct
but are more costly to maintain. The worm section must be burned out and
rew parts welded in. )

Screens usuelly are perforated with holes with a minimum diasmeter of
3/8 inch along mest of their length. Depending on the maximum size of
gcld nuggets found during testing, the last section of screen may be perfor—
ated with holes 1/2, 5/8, or 3/U4 inch in dizmeter., When flat or elongated
nuggets are found, one or more of the last sections sometimes are perforated
with slots. Thess are forzed by purnching or drilling two holes; 3/8 inch
in diazeter or lacger, ncar each other and cutting out the intsrvening metal.

The bridge bYesween holes in the screen comonly is diminished gradually
for each sur~ceding section, to give an squal distribution of the undersize
to the sluicss. A less cormon metand is to start vith smaller holes in
the first section and increase the 31ze in succeeding sections, keeping the
bridging tha samn«. .

The intermittent loads dumped into the hopper cause surzes of gravel
tbkrough the screen and sluices. To equalize the flow, - 'soze trommels have
been equipped with an Archimedsan or spiral type of retardin; ring that
acts as a feader. The spriral ring makss ore or more turns alcng the length
of the blani scrubher secticn. Considerable success is claimed by .he
operators in regulating the flow by this methond.

The degree of cementation found in warious gravel deposits varies over
a wide range. Some are entirely unconsolidated, and a strong stream of
water introduced by a spray pipe within the trommel is sufficieant entirely
to disintesrate tie masses and free the gold. Other srzvels may be cemanted
or may coninin larers of cley; when this condition exists, it is often
found necessary to increase the scrubbing sacticn up %0 half the longth of
the tromrmel. Lifter bars, comprising short pieces of angle iroz, usually
are bolted to the inside of the trommel to increace cascading and to aid
in the disintegration o the gravel. Hetarding rings are also commonly
used in addition to lifter bars to give t-+¢ water more time to act on clayey
massece T . cazpacity of a screen decrscccts as the time required to dis~
integrate the gravel increases.

Best practice indicates that all clzy should be entirely broken down
into a pulp, regardless of whether it contains gold. Obviously, if gold
is entrapred in clzy balls, it will be lost with the rock ovarsize. Clay
passing tkrouzh the screen has becn noted to have collectsd flecxks of gold
and carried them off with the tailingse.
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Special riffles or traps are installed at the heads of the cross
sluices on the Voats into which the quicksilver is charged. A common type
comprises a number of l- by l-inch cross slats nailed together. Alternate
slats have a series of 1/2- by 2-inch notches: the slat sections are
placed with their length across the sluice. Other tyves comprise boards
with holes partly bored through them and moulded rubber mats with round
or irregular depressionse The better constructed side sluices usually
have a strap iron 1 to 1-1/U inches high, welded on edge at the lower ends;
this prevents live guicksilver from penetrating beryond this point. Traps
consicting of rectangular depressions in the bottoms are used at the lower

ends of the side sluices; occasionally extra traps are installed farther
up in the boxes.

Jasper and Stacey

Th2 operators of the Jasper and Stacey mine at Lincoln, Calif., have
done coisiderable pioneering in maetallurgy as aprlicable to the type of
treatment plants under discussion. Standard practice is followed in
digging and washing; an innovation has been applied in saving the gold.
Figure 5 is the flow sheet of the plant.

" The gravel is washed in a 60-inch by 32-foot trommel, comprising &
10-foot scrubber section, three &~foot screen sections, and a 4~foot blank
discharge section. Perforations ate all 3/8-inch diameter; the bridging
is 1-1/2, 3/4, and 1/2 inches, respectively, for each screen sectiom.

. The undersize fram the trommel distributing boxes goes t¢ a banx of
three 30~inch~wide by 3-foot-long double~deck riffle tables on each side,
and  thence to two 42~ by 42-inch Bendelari jigs on & side. The jigs have
5~foot head room, a 1-3/8-inch stroke, and pulsate at the rate of 12i
rer minute. 4 bed of 250 pounds of No. 10 shot is used in each jige The
overflow frm each pair of jigs passes over two 5~foot sluices and thence
through 30-inck by Us~foot longitudinal sluices to a dewatering tanks The
sand is raised by a bucket elevator to a stsel sluice, from which it i:c
discharged onto the rock pile at the edgs of the pond.

The hutch product from the primary jigs is pumped to a cleaner jige
The bed of the cleaner consists of 350 pounds of No. 13 and 250 pounds of
No. 10 shot. The pulsations are 136 per minute.

The overflow from the cleaner jig flows by gravity vack to one of the
rougker jigs, The hutch product flows by gravity to a 36~inch by T=foot
rod mill divided midway by a partition. Six 3=inch rods are used on one
sido and five 4-inch rods on the other. The mill turns at 12 Tepeme

The pulp fram the mill is distributed over two sets of 12~ by 3o-inch
amalgam plates in sericss. The pulp from the plates goes tzrough a l7-inch
by 1C~foot sluice, with 3 feet of quicksilver traps and 7 feet of wooden
Hungarian riffles, and thence to one of the tail sluicese '

~
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No. 2 Thew draél'me
(1 3/4 cubic yard)

d

Hopper

!

5= by 32={oot trommel

¢__ Oversizee ¢ > Undersi ze -
, 4

Stacker & v
Dinribn'n.ing box Distributing box
Vaste
Three 30- by 36-inch Three 30— by ¥=-inch
double~deck sluices double-deck sluices
Two 42= by 42-inch Two 42~ by 42-inch
Bendelari jigs Bendelari jigs

Two 5={oot cross sluices

? l——-‘—TBilS (————L) Concent.nt.&l-) Concent.rath') T“l’_l
Punp v

t Two 5=foot

cr lui
A Two 2 1/2= by 45=-{oot 033 sluices

42~ by 42-inch Bendelari jig

—c 0 Tails & Concem.rat.ej
Y v Two 2 1/2= by 45-
. 2— by 7-foot rod mill foot tail sluices
Y Distributor
T -€ <- 'l\-cr <
- Six 1= by 3=foot
Dewatering tank amalganation plates

) l—Slile C—L-b&nds—l Six 1= by 3=foot
. amalgamation plates
Pond Bucket elevator i

17-inch by 10=-foot sluice
Plume to back end of pond l

Pond

Pigure 5.~ Plow sheet, Jasper and Stace; boat.
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I.Ce 7013

The cperators state that most of the gold is recovered in the double—
deck cross riffles and distributors under the trommel. A4bout 25 percent
of the recovered gold is saved in the jigs. Recovery is said to have been
raised about 25 percent by use of the jigse.

MOVABLE LAND PLANTS

The placer mines visited, at which movable land plants are used, are
scattered widely over six Western States. Two of the plants are in California,
5 in Colorado, 1 in Idaho, 3 in Yontana, 1 in New Mexico, and 2 in Wyaming.

Tables 5 to & give information on the gravels, excavators, and treat—
ment plants, and operating data on placer mines where the gravel is excavated
by draglines or power shovels and the gold is recovered in movable and
stationary plants.

Figure 6a shows t}ie assential details of a small movable plant, com-
prising a trammel and riffle sluice; figure 6b shows one comprising a trommel
and Ainlay centrifugal bowls.

At three properties, the gravels were washed and screened in plants in
the pits and the screen undersize is pumped to separate gold-saving units
back on the tailings pilese. ‘

All the plants, except the Jett-Ross, wash and screen the gravel in
trommels; all use sluices or Ainlay bowls for recovering the gold. A few
plants employing Ainlay bowls are built along the same general.lines,.but the
construction of the majority of the plants differs greatly at individual
mines. Few mines use the same lay-ocut, even under similar conditions. The
lack of standardization of practices at the mines using both movable and
stationary plants probably is partly due to the isolation of the plants
making it difficult for the operators to exchange information. Moreover,
enough plants nave not been constructed by any one mamufacturer to eliminate
all the mechanical difficulties. The principal drawback to this type of
plant has been Time lost because of breakdowns. The most fruitful cause of
lost time has been failure of power units. Many of the plants nave beez
designed by men without previous experience in this lize of work; most of
them, in part at least, are built of salvaged materiale. Long periods of ad-
Justment generally are necessary to get reasonadbly continuous operation.

Next to engines, mountings and drives of trommels appear to give the most
mechanical troubdle. .

‘Frames of movable plants usually are built of structural steel. The
plants may be mounted on tractor chassis, railroad-car trucks or lecally
made trucks; caterpillar treads running on the ground or timber ma%s, and
wheels running on rails or timber generally are used. Same plants .re moved
on skids. Thke plants may be self-propelled, usually by tractor un:.s, on
which they are mounted, or they may be towed by tkhe excavating unit.

6]-“29 - 2)4 -
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TABLE 5. ~ QGeneral data on placer operations using movable and stationary land plants — Continued

. lurgy, Oct. 1930,

* Inf. Circ. 6987, Buroau of Mines, 1938.

.2/ Enriched clay is stripped by hande.
4/ The operations had not reached bedrock.

- Gravel .
Depth : Bedrock
Name of Average Boulders Depth
stripping, depth, Fhysical over Clay, mined, |Char-
feet foet character 1l foot percent Kind inches |acter
Movable 1--d plants:
S5keeli.c. vscecescsd O | 8 to 12{Easy dizgging. 0 - Granite 8 -
Pa.ntleo XX EXE] a.o oo 10 to 12 18 to 20 do. 0 0 do. 21“ baad
PB.D“DU.OO-oooooocog o 0 20 do. 0 - do. 2“ .-
PQBrleBS.oooo.o-ol } to 12 9 do,. 0 - do. u -~
'Fail'playcoo.-oooou 3 - do. Few. - -~ - -
BlackhawK.ceoooo o 0 26 do. - - Decomposed [12 to 15| -
e e ‘ cranite
schist
Humphreyse ceeceees - 15 do. Numerous. Small Granite, Pver 1 -
: SN _ schist )
Dixi6eesssesescses 10 13 do. do. - Decomposed b to 12|Rough
‘ granite ’

o : schist .
Humphreysl/ee.. e 0 17 do. 0 - Volcanic ash 6| -
Eldorndosseesceced 12 to 13 15 do. O [Considerable|Shale, clay - -
Pikes PegKevessood - 9 12 do. 0 Small Clay g_/ -
Hallett3/eecescees -2 to 6 10 . - - do. T - -
Jott-ROSBecseseeed 2 to 12 | 2 to 8 [Loose to tight. P2y ) 0 33?19§£ Pl to 60|Rough

: orite
FighOrecseseecceecd 3 10 Eaey diggingo Few. Lol Dlorite. 18 to 2’4 L e
) R schist ,

Stationary plants:

Ash Canyoneececceey 8 10 Hard digging. do. Small Cemented 2 to 3} -~

. : conglomerate

Chittendon........ 0 ﬁg do. 0 do. Granite v to 10{Uneven

Von der Hellen...d4 Up to 12 do. 0 Serpentine [18 tﬁ oy ﬁ .

Guerin.o sevevee oy 27 do. 1 (0] I _-/ _7

Wallace XXX XXX - - - - - J -

La Grange........w 0 23 Hard digging. Few, 0 Volcanic tuf Few |Hard

Rl'wo:lite. XETXEXXX 10 Easy diggingo - - Gravel - - Soft
_] Corry, Arthur V,, Dragline Installatlon For Recovering Gold at Virginia City, Mont.: Mining and Metal-

3/ Metzger, O. H., Gold Mining in New Mexico:

5/ The original

operations of Gold Gravel Products Co. were described by Gardner and Johnson in Placer Mining in the

Western Unitoed States, Part III:
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I.C. 7013 TABLE 6. — Excavating and transportation equipment at placer brerations
using movable and stationary land plants — Continued.

Cables
Hoist . Drag
Length Length Transnortation

Diam- of Diam- _ of Kind Length

eter, |Length, |service, jeter, |Length,| service, Capacity, of power |of haul,

inchos| feet hours inches | fest hours Type cubic ynrds]or fuel feet

Movablevland plants$

SkeelBeees cacsnced - - - 0] 0
Pantloee.ecsevacasd 3/8 180 600 1/8 70 300
Pan—-DuBececccseaccsd 3/“ [ad 900 : 0 0 0
Peerlesgscssscecsd Lad - [od 0 0 0
Fairplay...-.....d - - - oe - [d
BlackhawKesseeeaad 7/8 - 700 0 0 0

J 1 130 800 1-1/8| 65 150
Humphreys,. . 1 130 800 1-1/8| 65 150

Clear Creek......]~7/8 - - 0] 0] 0
Dixi6eccececcocacd -~ ] L] (o] Lad -
Humphreys, I - - - - - -
Virginia City...a [ - - - 0 0 0
EldoradOesecscecses Lo - - - - ..
Pikes Peak"‘.‘.'"' . Lo (o] - Lad - -
Halletteessoocnse - Lo Lo - - -
JottRO88eseesecess 3/"‘ 110 500 7/8 66 100
Fishereeeseeeesesd 1/8 134 700 /81 10 350
Btationary plants: :

Ash c&nyon. X rxx Lo - Lod .0 0 0 Truck . 1"‘1/2 Gasoline 1.{300
Chittendon..sseess 1/2 70 | 600 o] o 0 |rruckg2/ do.
Von der Hellene... I/s - 00 .0 0 0 do. 2—1é do. 900
GueriNececsssssses /2 68 00 0 0 0 Derrick 7& doe ?l
W21laCB.eeeocosocansl - - 0 0 0 Train 6/ 605
La Grange........4 9/16 96 400 0 0 0 Trucks 3 Gasoline
Rhyolit@esscecsaosy = - - - - - Trucks 2-1/2 do. 5,000

2]/ Two 3-cubic-yard trucks. 3/ The company has three 2~1/2-cubic-yard trucks and two 5-cubio-yard trucks;
threo trucks each shift haul gravel to the washing plant, one truck hauls away the oversize a distance
of 150 feet and one truck is on general service, W/ Vertical 1lift. §/ A train was comprised of four
li~cubic~yard and four 6-cubic—yard dump cars. 6/ Two 8-ton and one 5-ton Flymouth gasoline locomotives
and two 17—~ton steam locomotives,

629 , v 28 -
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TBLY 7. -~ Movable and stationary treatment plants; general dr'a and gold washing -and g£old savin~ eaun:.vment.

3

Type of plant

Tyve .of construction
and mountings

Feader unit

Movable land plants:

SkeelSeescssesccesncen
PantlOscsceccscncoccns
Pan-DuBececssccecocone
Peerlosseccccssscecaes

Fairplayo.............
BlackhawKeccoeocsoocee

Humphreys,
Claar Creek..g.......
DixiOeccscecscroscccss

Humphreys, Virginia

City..cooooollooao.oc

EldoradOececceccesecens
Pikea Pealc............

Hallett.anlccoo.a--boo

Jett"RoBs..oc‘lonoooo.
Fisher.oo-oouoo-oo---o

Prommel, sluice, and
centrifugal bowls.
Trommel and coentri-
fugal bowls.

do.

do.

Trommal and sluice.
doa

do.
do.
do.

do.
do.

Trommel and coentri-
fugal bouls.

Grizzly and sluices.
Trommel and sluice.

Stoel frame on cater-—
pillar treads and wheels.
do.

Steel frsme on four rail-
road car truckse.

Steel frame on four wheels.
Steol frame on wheels,
Steel on chassis of

0ld dragline,

Steol frame on caterpillar
tractor chassis,

Eight doubleo~flangad wheels
running on timber track.

Stecel frame on throe tractor
chassis and caterpillar
treads. .

Stcel frame on eight whoels,

" Steel frame on two 2-~wheel

trucks and two caterpillar
troadse.

- Steel frame, four wheels

on woodon stringers.

Wooden frame on skids,.
Seven double~flanged wheels
on each side running on
railse

Hopper and plate feeder.
3~cutic~yard hoprers.
Hopper.

Hopper and belt,
1-1/Y4~cubic~yard hopper.
Hoppo:.

10~cubic~yard hopper and
pan~belt, feeder
Hopper. '

20~cubic~yard hopper and
pan feeder.

Horpor.
do.

2~cubic~yard hopper.

Hoppor,
Y-cubic~yard hoprer.
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TARLE u. -~ Excavating and transportation equirment at placer operations

using movable and stationary land plants.

I.Co -

; Excavator .
Capacity Horse~
of bucket, Tength power Kind of
cubic of btoom, of power
Tyre yards . feot engine or fuel
Movable land plants:
Ske6lB.crsceccsscesscases Shovel '1~1/h - - Gasoline
PantlGececcececcscsanrccce Dragline 1 50 85 Diesel
Pan~NDiBececccesescscscncee Shovel . 1"1/“ 22 100 Gasoline
PoorloBBececsacsrcascncene do, 1"‘1/“ 30 90 do.
Fairplayeeeeececscsccaceas Dragline 1-1/4 50 - Diesel
BlackhawKesessooaocecesse Shovel 1-1/4 23 150 Gasoline
‘Dragline 2-1/2 50 150 do.
Humphreys, Clear Crook... J" ao. 2-1/2 50 150 do.
| Shovel 1-1/4 22 130 Diesel
Dixie..-..o.....--.o-..o. Draglina 3/)4 )“5 - Gasoline
4 ’ | Dragline 2-1/2 50 100 Electric
Humphreys, Virginia City\ L  do, 2-1/2 50 100 do.
Shovel 1--3/4 - 75 do.
Eldorado.....;-.;..;..... . Dx‘aglino 1"1/8 - 60 Lad
Pikos PeakKeseseevecsscsnss doe. 1“1/)4 50 - Gasoline
Hallettessessesevscosasns do. 1/ 1-1/h, 1 - - Fuel oil
Jott~ROS8.cesseccocsnasas do. 1-1/4 50 125 Burning oil
Fisher.'....'.0'.'..0..0. do. 1“1/“ 60 "~ F\lel oil
Stationary plants:
Ash Canyonecssessceoscass Shovel 1/2 iad 65 Gasoline
Chittendonesececsccconcnes do. 1/2 35 -~ do.
Von del‘ HolleNesoseovoess do. l"l/u 2l .~ do.
GUeriNeccecsoceseccecsvcncse do. 3/8 Lo L do.
WallaCeeseeocasovoansonesn do. 1-1/h 30 g2 doe
La Grange.....-..-....... do. B/u -~ bad do.
RhYOIiteg000.0-000000.-00 do, 5/8 ol e do.

l/'Tho 1-1/l-cubic~yard dragline is used for stripping and moving reject from washer.
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I.C. 7013

The gravel is charged to a horper in most ol the movable land plants
visited. In several of the washers an even distribution of the feed is
obtained by some mechanical type of feeder. The others attempt to obtain

a uniform flow into the washer by wasnlng the gravel down with sprays or
oy hand feeding.

A wide variation exists in the design and mounting of the trommelse.
The trommel lengths range from 12 to 32 feet and the diameters from U8 to _
84 inches. Two operators use a trommel with two screen sections, one being
about a foot outcide the other. Two other operators have placed a screen
lining inside of old trommel shells. Perforatiomns in the outer shells are
2 and 3 inches in diameter, respectively.

‘The Jett-~Ross plant, which does not use a screen, depends upon sprays
t0 disintegrate the gravel and wash it through a grizzly directly to sluices.

The slope of the trommels where data were available ranged {ram 7/8 to
2 inches per foot, with 1 inch per foot being favored. Less standardization
exists in the speed of rotation for trommels on movable land plants than on
floating plants. The range is from 9 to 20 r.pem.

‘Table 7 shows ‘the wide variation in size, shape, and arrangement of
perforations. Increasing tie size of the holes from saction to section
along the screen is a common methnd used to obtain an even distribution of
the feed and a more even flow., Slotted perforations, particularly in the
last few feet of the screea, are used by a few operators to assure catching
elongated and flat nuggats of golde At nine of the operations listed gold
is saved in sluices, and at five, in Ainlay bowls,

Sluices generally are mounted beneath or at the side of the trommels:
the boxes range from-a-single sluice, through which all the undersize passes,
to banks of several sluices. Each size of gravel from the trommsl is passed
through a separate boxe The size of sluices and types of riffles are shown
in table 7. Ihe bowls, where used (except the Pan-Die), are mounted beneath
the trommel and are fed from a distributor box through launders. 41l bowls
are 30 inches in diameter and turr at 100 reDPeme .

Descriptions of one typical plant of 1ts class (Pantle) and f;ve un—-

usual plants follow. Orne Alaska operation is descrloed crisfly because of
its unusual excavatlon proolem.

Pantle
The Pantle Bros.,’ operating in the Lincoln district, California, have

a movable land plant consisting essentially of .a hopper, trommel, centri-

fugal bowls, and stackers. It is typical of this type of plant using Ainlay
bowlse ' : ’

o429 - 38 -
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The undersize from the tramel is pumped by an
&-inch manganese-steel sand pumr through an &inch
line to the gold-~saving plante The pump is drivern by
a 150-horsepower gasoline engine. The maximum length
of the pire line is 600 feet. ***, Ths sand pump
breaks up any balls of clay that get throush the screen
and thus contributes to the washing of the undersize.
w*%, The gold-saving plant 1s mounted on the chassis
of a crawler crane and is propelled by a §O-horsepower
gasoline engine. The caterpillar treads are 12 fest
long, 15 inches wide, and have a 10-foot gage. -

The gsround is leveled off before the plant is set |
on & new sitee. The machire is equipped with hydraulic
jacks for leveling it across the line or sluices should

*it be found necessarye. ***.

The undersize from the screening plant is discharged
into a distributing box at the top of the gold-saving
plant, from which it flows through pipes to sluice boxes.
Clear water from the pit is pumped into the distributing
box through a &~inch pipe. The gold-saving equipment .
consists principally of & main sluices set in two banks
of 4 sluices each, one bank on each side of the plante.

The sluices are each 14 incnes wide and U8 feet long.

The first 36 feet contains riffles and the bottom of the
last 12 feet is a screen with 1/16~ by 1/2-inch holase

The speed of the top of the water through the main

sluices is a little less than 10 feet per seconds Th
grade of all of the sluice boxes is 1l-1/4 inches ta the
foote The undarsize fiom the screens in the main sluices
irops to the head of eight 20~inch sluices, four on.each
side of the plant. They are 15 feet long and are lined
=itk corduroy clothe The cloth plant was put in to re=
cover extramely fine gold that 1s carried over tke riffles
in the main sluices. It is thought that this gold comes
mainly from mill tailings. The lower erds of tke corduroy

boxes are suspended from a rope block, which permits easy
control of the grade.

The riffles in the main sluices are strips of 3/1&~
inch iron; they are 1-1/U inches high and are set 1-3/8
inches apart.with the tops sloping down currents They ar-
welded to end pieces in sections 3 feet long.
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A l-cubic-yard dragline 'is used to strip about 10 to 12 feet of over-
burden from the deposit. The overburden is overcast into the nit already
workede The remaining 6 feet of gravel and 2 feet of decomposed granite
bedrock is fed to the plant. The shovel works on two S=hour skifts and

altarnates betweer stripping and digging gravel, spending about half of the
time on each operation. L :

The plant weighs about 15 to 16 toms; it is 3 feet wide and 30 feet
long (fig. 6b)e It is mounted at the rear om czterpillar treads 5 feet .
long, and on &-inch steel wheels in fronte The gage is 12 feet and the dis—
tance from front to rear axle is 14 feet. The plant is powered with a 35-

horsepower electric motor, using about 13 horsepower, and a 2-horsepower
motor for the stackare.

The gravel is charged to a 3-cubio-yarl hopper and is hand-fed to & 4=
by 10-foot trommels The tromcel consists of a 3~foct blank section equirped
with 3-inch lifters, & fest of screen perforated witk 5/8-inch holes, and 3
feet of blank screen. 4 second 5 by &-foot scresn is constructed arocund
the outside of the screen section. This nutsidc screen ccnsists of 4 feet
with 1/U=inch round holex and U4 feet with 1/le by 5/8-inck slotse

The undersize from the trommel, comsisting of from UO tn 50 percent of
the gravel, is distributed to four 36~inch Ainlay centrifugal gold savers
running at 100 r.pe.m. The tail from the bowls discharges into a sump and
is pumped by a Y=inch sand pump to the pit back of barriers made in overcastings

A Lg-font stacker with an 18-inch belt discharges the rock to the

abandoned pite The stacker may be swung laterally by hand and raised or
lowored with blocks and tacile.

- HBumphreys, Clear Creex

The mine of the Humphreys Gold Corporation nn Clear Creex is about 30
miles from Denver, Ccloe. Gardner and Guiterasl/ descrive the Eumphreys Gold

Corporation placer ozerations on Clear Creek, Coln.; tke same operztions have
besn described by Schloss.8/ :

The gravel is excavated with two 2-1/2-cubio~yard draglines powered with

150 horsepowsr gasoline angines on the bank and a l-l/U~cubic-yard Diesel

shovel with a 130-horsercwer engine in the pit. Ar essential difference be-

tween this and other similar plants is tho g0ld-saving plant that is separate
from the washing equipment. Gardaner and Guiterasi/ describe the arrangement
as follows:

1/ Gardner, E. D., and Guiteras, Jos. K., Placer oreratirns of Eumphreys
Gold Corpmoratinm, Clear Creek, Coln.: Inf. Circ. 5361, Bureau of Mines,
1937, 16 pp.

§/ Schloss, Charles M., Clear Creek Dry-Reclamation Placer Gold Mining: The
Mining Congress Journal, Senrte 1335, ppe 5%=G0. '

3/ Work cited, p. 39. (See fontnote 7.)
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Bumpkrevs, Virginia City

The Humphreys Gold Corporation cverates a large movatle plant on Alder
Guleh, Virginia City, Mont. Operations began in July 1535. The operation
has been described by Corry.l9/

The gravel has been worked before by drift mining. The range in depth
is from 3 to 28 feet, the average being about 17 feet. The bedrock of
volcanic ash is dug to a minimum of 6 inches, as enrichment occurs to about
this depth. -Tew boulders exist in the gravel.

The gravel is dug with two 2-1/2~cubic-yard, 100-horsepower, electric
dreglines, and an auxiliary l~3/U-~cubio~yard power shovel is used to clean
bottom and reach corners not within resch of the draglinese. The shovel
dipper has a flat lip to facilitate cleaning bedrock.

The washing plant is a huge machine weighing 500 tons. It is mounted
on two tractor chassis and a third set of caterpillar treads. The ple~t is .
propelled by individual motors for each trector ckassise. The treads run on
mats that are moved up by the draglines. The plant is on the bank; it was

designed to be used in this position principally because it was feared it
would bog down on the soft wet bedrock.

The gravel is discharged into a 20-cubic-yard hopper and fed to a
trommel by e Y8~inch plate belt feeder. The trommel is 84 inches in diam-
eter and 24 feet long; it is made up of a UY~foot blank section on the feed
end and 18 feet of screen perforated with 1-1/8-inch round holes, and®a 2-
foot blank section at the lower end. A header spray using 1,500 gep.me
washes the gravel as it enters the trammel; midway in the screen is another
spray using 1,500 ge.pem. of return water from the overflow from the dewater—
ing screws and another using 1,200 ge.p.z. of fresh water. :

The oversize diswcharges to a 48~inch belt conveyor 120 feet long and is
.conveyed to the spoil pile in the pit. The undersize goes to a sump.and is
elevated by a l2-:inch sund pump, having a capacity of 4,200 g.p.me., t0 a
distribution box, from wkence it goes to 12 sluices, lU4 inches wide and 53
feet long, with adjustable grade control. These discharge into four rsturn
sluices each 29 inches wide and 20 feet long. Gravel from the return sluices
discharges into twin dewatering screws 24 inches by 19 feet long. Solids
are discharged onto the stacker belt and the slime overflows and is pumped
to a settling pond in the rear of the plant.

Sluices are equipnmed with Hungarian riffles comsisting of iron bars 1k
inchew long, 1-1/4 inches high, and spaced 1-1/UY inches apart. They have a
downstream batter.

y Corry, Arthur V., Dragline Installation for Recovering Gold at Virginia
. City, Mont.: Mining and Metallurgy, Octe 1935, ppe 457-470.
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Jett~noss

Jett—-Ross Mines, Inc., is placer-mining on 3ig Atlantic Gulch, Atlantic
City, Wyo. The design of the washing plant is unusuale. Most of the informa—
tion on gravel and excavation is shown in tables 5 to 8.

The wasking plant (fig. 7) weighs about 30 tons, is made of wood, and
is mounted on ‘skidse It is 4O feet long and 12 feet wide. The plant is
towed forward by the dragline. )

Gravel is dumped into a hopper 20 feet above the ground. The over—
size from a grizzly having &-inch spacing between the bars is discharged
back to the pit by a rock chute. The gravel is disintegrated and washed to
a sluice by water from a 10-inch centrifugal pump powered by a lé5~horse-
power, U-cylinder motor.

The sluice is 88 feet long and 26 inches wide and has a grade of 1-1/2
to 2 inches per foote It is equipped with alternating sections of steel
hungarian and pole riffles. The steel riffles are 2 inches deep and spaced
7/8 to 1-1/2 inches apart; they are made up in 24 by 25~1/2-inch sections.
The pole riffles are in sections 48 by 25-1/2 inches.

Dixie

Dixie Placers, L. J. Burrows, manager, is operating a dragline shovel
and movable dry land sher on a placer deposit on Crooked Creek near Dixie,
' Idaho County, Idaho.tl/ The operating season opens betwsen April 15 and
May 1, and closes between October 1 and October 15 each year. Mining has
contlnued steadily for three seasons. It will de necessary to mine a fourth
season to work out the deposit. '

The gravel deposit is 3—1/2 miles long, 50 to 150 feet wide (average
120 feet), and about 13 feet deep. Large boulders are mumerous, particularly
in the narrow portions of the channel; parts of narrow channel are left as
the gravel cannot be dug by the equipment at the mine. Bedrocx is composed
of decomposed granite and schist cut by hard dikes. About © to 12 inches
of the bedrock is dug and washed,

Excavating is done by means of a Northwest gasolzne-powered dragline
sbovel with a 45~foot boom and a 3/h—cublo—yard bucket. A OO-horsepower
gasoline-powered bulldozer is used to clear the ground ahead of the dragline
and to do other worke. 4bout 10 feet of the surface is stripped by the drag-
line during a 10-hour night shift.

The movable washing plant is 33 feet long, 10 feet wide, and 16 feet
high, and it weighs 25 tonse It is mounted on elght 268~ by 12~1nch wheels,
grooved to fit round timber tracke

11/ Information furnished by S. H. Lorain, mining engineer, Bureau of Mines,
Moscow, Idahoe
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Sands

|

Discharge pipe line

Three 14-inch by 32-foot sluices (parallel)
1 1/4-inch Yuba-type riffles

Three 14- by 10-foot sluices
with coco matting (parallel)

Three 14-inch by 14-inch by 16-foot sluices (parallel)
with 12-mesh screen

—QOversize € .3 Undersize ( undercurrenu——l
Three 14-inch by 32-foot siulces (parallel) Three 32-inch by 16-foot sluices
with coco matting : ‘with burlap (pIrallel)

Woste

Wilfley table

r Concentrate‘—L—’ Tail B‘_‘l

Smelter Waste

Pigure 8.- Flow sheet, Blackhawk placer.
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Gravel is discharged into a small steel hopper and washed znd screened
in a UB-inch by 19-foot trommel screen. The oversize (plus 1/4 inch) is
discharged to a 3o~foot stacker and discarded. The undersize passes over
standard dredge tables suspended in swinging cradles under the trommel.
Tables are 18 inches wide and have an area of about 100 square feet. Gold
is saved in Yuba—type dredge riffles 1 inch wide and spaced 1 inch apart.

In some of the sluices these riffles are followed by l/2-inch-mesh, no. 3,
wire smoxe-stack screen laid over burlap. Undersize fimally discharges from
the last table sections to a drag—-type dewaterer, which delivers the de—.
watered sand to the tailling stacicer.

The rlant uses about 600 gallons of water per minute. Tris is pro—
vided by the normal flow of Crooked Creek until midsummer, when the supply
drops to about 300 ge.peme.; the additional requirements are made up by
recirculating half of the water discharged from the plant during this perlod.

During 1536, a total of 229,000 cubic yards was dug; about a quarter
of this was washed. The cost before depreciation, baszd on yardage dug,
was $0.075 a cubic yard.

Edward Manion is placer mining on a dranck of Clear Creek just below
Blackhawk, Colo. Gold amalgam and concentrate from oié stamr mills con—
stitute part of the value recovereds Tke lLay-out comprises a shovel, a
movable washing plant, and a stationary gold-saving unit. Operations began
in the middle of April 1237; 50,000 cubic yards had been handled to the
middle of September 1937. The capacity is 1,400 cubic yards on two 10-hour
shifts. Only about 4O percent of the time has been spent in digging gravel,
owing to continual remodeling of the plant.

Gravel is 25 to 27 feet deep and is reported to run a little under
$1.00 per cubic yard. The gold is concentrated chiefly on the bedrock,
although someé is distributed through the entire depthe. Bedrnck, comprising
granite and schist, is mined to a depth of 12 to 15 inckes. .

The gravel is dug with a l-1/U-cubic yard shovel powsred by a 150~
horsepower gasoline engine. Washing and screening is deone in a movable
plant with a trommel screen back of the shovels. Oversize is stacged in the
pit ty a 70-foot belt stacker. The stacker is being lorgthened to &5 feet
in order to gain sufficient height to dismose of the gravel. Uadersize is
pumped to a gold—saving plant.

The gold-saving plant, comprising sluices and a Wilfley table, is on
top of the tailings plle, where it can not be washed away by cloudburstse
Sands are pumped 150 to 600 feet to the plmnt by a &~inch purmp run by a KO-
horsepm-er motor through a &-inch pipe linc. About two-thirds of the line
is welded steel pipe and one~third is rudber hose. The steel pipe lasts
from €0 to 20 days, and some of the hose has been in service for 3 years.
When visited, the flow sheet of the gold-saving plant was arranged as
shown in figure 8. . -
gl2g - U3 o
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richer and mined on.a fairly large sczle.s Relatively few daposits rich
enough to be worked dby this method oz a small scale rermain. Most of them
have been worked previcusly by hand and other methods.

With the exception of the Ash Canyon, the seven plants listed in
this paper were successful. Brief descriptions of the plants follow.

Ash Canyon

The stationary weshing plant operated by Re Re Meier in Ash Canyon,
Cochise County, Arize., has some interesting problems. The dsposit cor—
sists of about 80 percent of barren overburden, which had to be- stripped;’
the narrow canyon, with steep walls, precluded dumping the barren material
at the side of the gold~bearing gravel. The power shovel on hand could
not dispose of the stripping far enocugh back of a movable plant used in
the pit to leave working room. The washing and screening equipment was
then moved to a new plant on a hillside, 1,500 feet by road and about 75
feet vertically above the pite.

The gravel is tight, requiring a power shovel to dig it. About 8
feet are stripped and cast back into the pit; 2 feet of enriched gravel
and 2 or 3 inches of a cemented gravel bedrock are dug and transported to
the washing plant in a 1-1/2-cubic-yard trucik.

The gravel is dumped onto a grizzly with dars spaced 2-1/2 inches
aparte The plus 2-1/2-inch material is discharged by a rock chute to the
canyon below. The undersize goes to a hopper that discharges to a 7~ by -
8-foot revo.ving screen. The screen is made of 1/Y~inch steel, with 1/2-
inch round punched holes; it revolvis at 15 r.peme 4 spray 18 inches in
from the feed end washes the gravel. The oversize is discharged to a chute
and passes back into the canyon. The undersize goes to a 36-inch Ainlay
bowl containing iron riffles. The bowl discharge goes into the gulche
About 50 ge.reme of water was pumped fram a well.

The plant is powered by an old UY~cylinder automobile engine. Diffi-
cultirs with the 0ld engine materially reduced the operating time per
shifte Lost time from all causes reduced the average dzily yardace handled
to suclL an extent as to make the operati on unprofitable.

Chittendon

In March 1937, Charles N. Chittendon wvas operating a placer on 0ld
Virginia Ravine, & miles fram Lincoln, Calif. A4bout Y00 cubic yards of
gravel, loose measure, are washed daily on one .O-hour shift in a statiomary
washing plant. About 85,000 cubic yards, loose measure, was washed in 19306e

The gravel is up to 20 feet deep; the average is 15 feet. Although it
is tight, no boulders and only a2 small amount of clay are encountered. It
is not stripped. The digzing unit is a 1/2=-cubic-yard gasoline shovel. 4
caterpillar tractor with a bulldozer blade is used for cleaning bedrock;
it also is employed for building roads and doing other jobs in cennecticon
with the operations.
el29 - 45 ~
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Washmg and disintegration are prozoted materially by the practice of
pumping sands to the sluices.

No quicksilver is added to the sluices; howevar, 10 to 12 pounds that

.come from amalgam lost during earlier milling operations are recovered during
clean-up.

Water is discharged vack on the rock pile and permitted to clarify bty
percolation through the gravel; it is caught and recirculated.

Alaska

The following descriptiony":/ of an Alaskman placer mine is typical of
dragline placer operations in the Fairbanks and Circle districts. Tke
working season is fram May to Octobere The gold~bearing gravel is about §
feet thick and is cverlain by & to 20 feet of barren silte. The wkole de~
posit is frozen solidly. The surface is rrotected from summer thawing by
a foot of nosse Ia mining, the moss is first scraped off by a bulldozer.
As the silt is thawed by the summer sun, it is scraped off in layers by
the bulldozer until the gravel is reached. Some of the gravel is naturally
thawed by subsurface waters; the rest is thawed by the sun at a rate of
about 6 inckes in 24 hours. The frozen gravel is uncovered by the bulldozer
each day. The thawed sravel and 1 to 2 feet of tesdrockare dug by a sasoline=
powereg dracline with a 1-1/2-cubic-yard bucket and dumped into the kopper
of a washing plant. :

The washing plant consists of steel hopper and sluice mounted on steel
skidse Gravel is disintegrated and washed to the sluice by 2 hydraulic
giant to which water is supplied by a pump; the water is returned fram a
pond made by temporary earth dams below the plante.

The plant is &pq:ated by five men on each of two shifts. The cost of
the installations in the district is stated to be from $50,000 to $80,000.

STATIONARY PLANTS

General and detailed information concerning placer mines with stationary
washing plants is given in tables 5 to 8. Generally, operating costs with
this type of plant are higker than with movable land plants because of the
additional expense for trensportation of the excavated gravel to the plant.
The statiormary plants have an adva.ntage over the mova.ble plants in that they
are cheaper to build and can be more substantially constructed on a solid
foundation. They can bYe placed at the most advantageous site for efficient
disposal of tailings. Moreover, water from the plant does not get into the
pit and cause difficulties, as it sometimes does at mines using moveble
plants. Scne deposits are only amenable to working with a stationary plant.
To be mined succcssfully, however, the gravals usually must be relatively

12/ Information .furnished by H. B, Humphrey, Safety and Health Branch,
Bursau of Minese.
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4 1-1/2~cubic~yard gasoline~powered shovel is the digzing unit. The
gravel is transported to the washing plant and the oversize hauled away by
truckse A4n average of § truck shifts are worked daily on two 9~hour shifts.

The loaded trucks are backed up a dirt ramp and dumped into a 6~cubic-
yard hopper at the top of the washing plant. The plant comsists of a trammel
and sluice. The gravel is fed to the trommel by means of a 2-inch streanm

of water under a pressure of aboux 12 pounds per square inch from a manually
-operated hose.

The trommel is 5 by 20 feet; lifter bars or retarding rings are not
used because of the coarse material handled (up to 2 feset)e It is made up
of four 5~foot sections all perforated. The first section contains 1-1/2-
inch, the next two 3/l—inch, and the last 1/2-inch holes. The usual order
of graduated hola size, with the smalle. at the top and the larger at the
discharge end, is reversed. Since all the undersize drops into a single
sluice box running parzllel to the trommel, distribution sppears to be um
important; howevar, surges caused by dumping each load of gravel would be
reduced and washii, improved by the standard practice.

The trammel has a slope of 1-1/2 inches to the foot and rotates at
14 repem. 4 6-inch spray pipe containing l-inch-diameter spray holes

washes the gravel within the trommel; the pressure is about 12 pounds per
square inche.

The undersize is caught by a U= by 15~foot sluice beneath the trommel
and is conveyed to a second siuice 3U inches wide and 70 feet long. The
slope is 1-1/4 inches tn the foot. Stand=:d 1-1/U= by 1-1/l-inch angle-
iron riffles spaced 1-1/4 inches apart zre used in both sluices. The
riffles are made up into sections by welding iron header-straps to each
end. Quicksilver is fed at the head of the second sluice to a section of

3/U4=inch eteel plate perforated with l-1/U-inch diameter holes; the bridge
is 3/Y4 incn.

Guerin

‘Omer and Steve Guerin own and operate a small but successful placer
(fig. 3b) on McConnel bar near the Von der Eellen operation. The placer

pit and plant are on a part of the bar forming an island in the Klamath
River.

The plant was built in April 1236, It is operated on cne 9~hour .
shift by the .wo brothers; 2 hours are required to pump out the pit and
get started and 7 hours are used for dizging and washins. The plant has

a capacity of 100 cubic yerds a day; -an average of 50 cubic yards is
washed daily.

When visited, the bottm of the pit was in a good pay streak about 27
feet froam the surface; the real bedrock had not been reacked. The gravel
ig free of clay and similar to that at the Von der Hellen pit; about 10
percent consists of boulders over 12 inches in diameter.
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The gravel is transported about 400 feet by two trucks to the washing
plant, which is outside the pit limits, and is dumped into a hopper and
hand-fed to a 75~foot conveyor belt, which discharges into a trommel.

-The trommel is 52 inches by 12 feet long, with an ocuter screen. The
scrubber section is 8 fee- long; it contains two UY-inch retarding rings that
reach half way around the _ .riphery and an 8~inch rirg at tae lower end. of
the section.’ The inside screen section is 4 feet long and has 1/2-inch
round perforations. The bridging is 2 inches. The outer screen is 72
inchos by 4 feet; the first 2 feet has 1/4—inch perforations and the last 2
feet has 3/8-inch perforations. Disintegration in the inside screen is
assisted by two retarding rings, lifter bars made from 2~inch angle iron,
and the steel member of the trommel frame. The trommel slopes 1 inch to
the foot and revolves at the rate of 14 TeFeme

Wash w.ter is pumped at the rate of 600 to 800 g.pe«Be under a pressure
of 20 pounds per square inch into U-inch slotted pipe that exicnds the entire

length of the trommels The oversize from tha screen goes to a hopper, from
which it is hauled by trucks. '

The sluices, consisting of three ll—inch, one 1lé~inch, and one 24—inch
box, run at right angles to the trormel on one side. They are 48 feet long
and slope 1-1/2 inches to the foote The first 15 feet of the boxes contain
l1=1/4~ by l-inch wooden riffles, and the remaining 33 feet are equipred with
iron screen over burlap. .

The tailing is pumped a distance of about 100 feet through a S5=inch
pipe by a Y~inch sand pump to a settling pond.

The plant and pumps are run by gasoline engines.
Von der Hellen

Wm. Von der Hellen, grading contractor, operates a stationary washing
plant on McCcinel Bar about 17 miles northwest of Yrexa, Calif., or © miles
from the junciion of U. S. 99 on the Klamath River. The operation started

on Feb. 5, 1327; an average of about 1,200 cubic yards is handled per day
on two S-hnur shifts.

Gravel dug fram a pit on the dar is about 40 feet deep, from which wp
to 12 feet are stripped as barren overburcen. The bottom of the pit is

about 55 feet vertically below the washing-plant hopper and 25 feet below
the normal water level of the river. '

The gravel is tight, difficult to dig aven with a power shovel, and
contains about 5 percsnt of boulders over 12 inches in diameter. Boulders
over 2 feet are sorted out by the shovel. The bedrock is serpentine, of
which from 1=-1/2 to 2 feet is dug with the gravel.
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ltem Cost per cubic yard
Excavation $0.025
Transportation .02
" Washing 025
Tailings disposal 02
General +01
Total direct «10
Indirect <03

Totall/ 13

1/ Excludes royalties of 10 percent and losses en-
countered not connected with the operation discussed.

Rkyolite

The Rhyolite placer is in Limerick Canyon, 13 miles from Oreana, Nev. -
In May 1937, it was being operated under lease by Ce E. Swartz and three
partners. The gravel is dug with a 5/8-cubio-yard shovel and hauled 1
mile in twc 2-1/2-cubic~yard trucks. ™ifty loads are hauled daily. 4bout
10 feet of the deposit was first stripped and overcast back into the
finished pit; the 4 feet above a false bedrock comprises the pay streak.

The gravel is dummed from the trucks into a 3-yard hopper and fed
automatically into a 4&-inch by lU—foot trommel. The first 7 feet and last
1 foot of the trommel are blank. The gravel is retarded in the trommel by
a screw that makes six turns. The screen section has 3/&-inch round per—
forations; the bridging is 3/8 inch. Four nozzles, consisting of 2=-inch -
flattened pipes, are used in the hopzer =2nd two in the screen section for
washing the gravel. The oversize from the screen is discharged by a 16—
inch by 80—-foot belt elevator. It is then stacked by a dbulldozer. The
gravel contains some clay; all of it is not emulsified and some passes up
the stacker as clay balls, The undersize from the screen first goes to a
small Pan—-american pulsating jig, which saves 90 percent of the recovered
gold. The pulp then passes through a 2U~inch by 2u~foot sluice with angle
iron and steel rail riffles into a drag classifier, 2 feet wide by 3 feet
deep and 4 feet long. The sands are discharged onto the stacker belt and
the overflow goes to a 20,000-gallon thickening tank and thence to an §,0(~
gallon settling tank. Valves at the bottom of the thicksner are opened for
2 to 3 minutes to discharge the mud; this contains about 50 percent moisture.
The settling tank is cleaned nut by hand about once a week.

The plant-handles 125 cubic yards in & l2-hour shift. Two of the
partne.s run the truck and two wnrk in the plant. 4 fifth man is employed
to run the bulldozer and do odd jobs. The truck drivers load their own

trucks with the shovel. Stripping is done on overtime and concurrently with
mining the pay streak.

Water is obtainad from a spring and cnnveyed througkh a pire to a tanx
at the plant; 18,000 gallons of fresh water is used daily.
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The digging unit is a 3/8=cubic~yard, 3/U~revolving gasoline shovel.
The shovel loads a 3/Y=cubic~-yard skip that is hoisted and swung to the
hopper of the wasiing plant by a stiff-leg derricke The derrick.and wash-
ing plant were conmstructed of local timber. . ’

The gravel is dumped into a 5 by S~foot hopper, from which it is
washed into a 28-inch by 9=foot revolving screen having a slope of 1-1/4%
inches to a foot. The ‘rommel consists of a frame of angle iron with 1/2-
inch square-mesh screen welded around the circumference.

The oversize is discharged by a rock chute to the river. The under—
size is washed successively in 3 boxes, one below the other. The first
bex is 28 inches by 6 feet and the second and third are 28 inches by 12
fest. They are equipped with a double layer of 1/2-inch, square-mesh,
%o 7en screen laid on brussels carpet. The slope of the bozes is 1-1/U
inches to a foot; they discharge the tailings into the river.

411 the equipment is powered with second-hand autamobile enginess
Wallace

The Wallace, Calif., plant of the Gold Gravel Product Co. began
operations in September 1332, After three false starts it operated con-
tinuously fram the spring of 1933 to May 19%6 vwhen the deposit was exhausted
and the plant dismantled. The plant capacity was 100 cubic yards per hour;
1,066,000 cubic yards were handled during the life of the mine. - :

Gravel was excavated by a 1-1/U~cubic~yard, full-revolving, cater—
pillar-tread, gasoline—~driven shovel with a 30-foot boam and a 92=horse-
power engine. Haulage equipment comprised two &-ton and one S~ton Plymouth
gasoline locomotives, two l7~ton steam locomotives, and four Ecubio—yard
. and four &~cubic-yard cars. Gravel was bauled 1/2 mile to the washing

plant; rock reject at the plant was hauled to a nearby waste dump.

An 8~inch grizzly rejected the oversize. Washing was done in a S5=foot
diameter by 15~1/2~foot tromzel screen provided with lifter bars and a
spiral vane 12 inches high and making 15 turns through the length of the.
cscreen, The first part of the trommel was a scrubber and -the last 4 feet
was screen perforated with l-inch round holes. An outer screen with 3/8-
inch holes circled the 4-foot section. The plus 3/&-inch minus l-inch
material was run throush a lé-inch sluice, and the mimus 3/8-inch sands
went through a 32-inch sluics; each was 100 feet longe.

About 3,060 gallons of water per minute was pumped for washing, or
1, D) gallons per cubtic yard of gravel,

. The following table gives the estimated cost per cubic yard for the
total 1,066,000 cubic yards of gravel excavated and washed:
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EXCAVATING EQUIPMENT

Draglines and power shovels

Diesel-engine power units are used on 18 of the 24 draglines listed
that serve floating washers; four are powered with electric motors and two
with gasoline engines. One operator uses a gasoline engine—powered shovel.
Two Diesel-~powered draglines, one Dissel-powsred shovel, and three drag-
lines using gasoline are employed on operations where data were available
for the movable land plants and stationary plants. Fifteen excavators
used gasoline engines, 11 of which were on shovels and 4 on draglines.

Two electric draglines and one electric shovel were being used at one
large movable plant operation in Montana (see tables 2 and 6).

Dragline excavators serving floating plants range in size from 1-1/4~
to 3-~cubic-yards bucket capacity; the 1l-1/U~ and 1-1/2-cubic-yard sizes
are more common. Those serving movable land plants range from 1 to a~1/2
cubic yards bucket capacity; the l-1/l=cubic-yard size is more common.

At two large operations, two 2-1/2-cubic-yard draglines, with a small
auxiliary shovel, are digging simultaneously. A common practice is to
buy a dragline squipped with a bucket 1/4 cubic yard smaller than the
rated capacity of the machine to provide reserve power for contingencies,
prolong the life of the unit, and reduce repairs.

The capacity of  the shovels used at stationary plants ranges from
3/8 to0 1~-1/4 cubic yards; most of them are old gasoline-powered shovels,
but they give fairly good service. '

Cables

Shovels are equipped with a hoist and a boom support cable; occasional-
ly some of the smaller shovels are equipped with a cable-type crowd. The
dragline, in addition to the hoist and boom cables, requirss a drag cable.
Usually, cables recommended by the excavator dealer are used; they are
constructed to withstand extreme wear and sudden strains and must have
maximum flexibility. The boom support cables are subject to litile wear
and last indefinitely.

Ordinarily, hoist and drag cables are run to failure. The drag
cable on a2 dragline generally is an eighth of an inch larger in diameter
than the koist, owing to the harder service in digging over hoisting.
Occasionally, both cables are of the same diameter; the hoist, being twice
the length of the drag, may be cut to make two drag cables, thereby in-
creasing the ultimate life and usefulness of the cable.

According to available data, the average length of service for hoist
cables on draglines was from 150 to 900 hours, the average being gbout
500 hours for all operations listed. The life of drag cables ranged from
150 to 400 hours, with an average for all of about 200 hours. Honist cables
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The rlant is run by a 35~horsepower commercial gasoline engine and
the water-recirculating pumr by an old automobile engine. 4 total of
125 gallons of gasoline is used daily by the plant, bulldozer, trucks,
and shovel. The rental of the plant is $1,000 per month. Supplies other
than gasoline average about $300 per month. Counting the partners! time
at $6 per day, the indicated cost of handling the gravel through the
washer is $0.76 per cubic yard.

Ls Grange

L& Grange Placer Mines, P. C. Alexander, superintandent, operate a
placer mine on the south bank of Tuolumne River about 3/4 mile west of
La Grange,Calif. The plant comprises an open pit, stationary washer, and
gold~saving unit. The plant began operating July 4, 1937, and had operated
75 days vhen visited. Operations were on one &hour shift per day. 4
. total of approximately 28,000 cubic yards had beer dug and washed; the
plant capacity is 500 cubic yards a shifte

About 4,000,000 cubic yards are said to have been proved by tést
pits spaced 50 feet aparte.

The gravel is tight, contains few btoulders over 12 inches in diameter,
and no troublesome clay. The pit is 20 to 30 feet deep, the averags being
25 f2et. Dedrock is volcanic tuff and is drained by a ditch to the ad~-
joining river bed.

A rovolving shovel powered by a o-cylznder gasnline engine and equroped
with a 3/U-cubic-yard dipper excavates the gravel. Two 3-cubic-yard
trucks haul the gravel 500 feet to the grizzly over a bin at the washing
plant at an elevation of about 80 fest above the pit.

Gravel is fed evenly from the 20-cubic-yard bin to a trommel of the
washing plant by an electricelly operated, plate~type, arc—gate feeder.
The oversize fram the trommel is discharged to the river beA by a 65~foot
stacker; the undersize passes over side tables at right angles to the

trommel, is then collected in a single longitudinal sluice, 2nd finally
discharged to the river bed.

Water is pumped fram the Tuolumne River, 1,300 feet against a head
of 150 feet to the plant through a 10-inch pipe. 4 turbine pump run by
a 50-horsepower motor delivers the water at the rate of 800U Z.pem. and a
pressure of 40 pounds per square inch.

The entire equipment, comprising shovel, trucks, washing and gold-~
saving equipment, and pump, is new. The plant is laid out on a hillside
for efficient operation. Trommel, sluices, and riffles are pattarned after
those used nn the more successful floating boatse.

-
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STEEL APPLICATOR BAR

REBUILT TOOTH

A. Steel applicator bar

B. Weldingrod filling

C. Hard face

D. Point before rebuilding

TYPICAL REPOINTS FOR TEETH

Figure 9.~Methods of rebuilding dipper and bucket teeth.
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on shovels lasted from 300 to 600 hours, but few data are availadle. 4
comparison between hoist or drag cables on draglines and hoist cables on
- shovels is impracticavle, since larger cables are used on shovels of
similar capacity.

Teeth

A considerable saving in cost of supplies is claimed by most of the
rlacer operators who utilize some method of building up worn bucket and
dipper teeth. Three general types of teeth are used; one type consists
of two parts, the base (often called an adapter) and the point; a second
type incorporates the base as an integral part of the bucket, and only
the point may be removed; the third type is made up of the base and point
in one single detachable unit. The cost of testh varies greatly, depending
mainly upon the type, size, and material fram which they are made; the
range is from about $2.75 to $8.50 per tooths -

Table § contains data on rebuilding teeth at a few typical placer
operations. The life of teeth varies because of the wide razge in hard-
ness and abrasize qualities of the gravel at different mines.

Severzl methods of rebuilding and prolonging the life of teeth are
in use. Some operators reconstruct the entire point from welding rod.
Another method is to weld on repointers; when these are used, care is
taken not to wear into the stock of the tooth or it will have to be re-
~dbuilt before the repointer is applieds The use of applicator bars has
.found favor with many operators; these may be bought from several manufac-
turers of steel products and are highly recommended by them. The bars are
of manganese steel or some other suitable steel, and come in lengths of
several feet; they may be cut into sizes the width of a tooth. These are
welded on and filled out to size with welding rode A surface of hard
facing applied to the point is proving to be economical in prolonging the
life of teeth at some places. Figure 9 shows a typical applicator bar
and its application to a tooth with hard facing addeds Typical repointers
are also showne '

An arc-welding machine is considered by many small-scale mechanical
placer operators to be essential equipment for a complete plant.

One manufacturer in Pennsylvania quotes $1,095 for a l-arc, 200
ampere, variable-voltage, engine—driven, arc welder mounted on skids, and
$2,835 for one with a 000-empere rating. Machines with 200=,300~ and 40O0-
ampere ratings also may be purchzsed at prices between these limits. The
same machines mounted on plain wheels cost $1,155 and $2,935, respectively.
The prices are f.0.b. factory and the weights for the wheel-mounted
machines are 2,200 and 5,650 pounds, respectively.

-~
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Approximate | Gege . 4pproximate
Model Number draw~bar model, weight,
number | cylinders | horsepower | inches | Fuel | vounds Brice

RD 8 3 95 78 Diesel 3.é.,6'oo $7,325.00
B 7 b 60 T do. 20,980 5430000
4 60 60 do. 20,320 5,050400

_RD 6 3 h_s T4 | doe 15,520 3,925.00
3 L5 56 doe 14,860 3,725.00
50 4 50 7% | Gasoline| 18,820 3,980400
¥ 50 60 do. 13,080 - 3,730.00
RS N 55 T4 do. 14,1320 oy 3,210.00
4 J 55 | 56 do. 13,320 3,01000°

The same_ manufacturer furnished the following prices, subﬁ:itted 'to
them on bulldozers suitable for use on thair tractors:
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on rebuildine teeth at typical placer overations..

Change Cost per
| peried, Times new

hours rebuilt| tooth Remarks
FaYeeevecososccovense 32 - y$2-85 Hard faced. -
Ja.sper-stacey. sedee 8 to 2]4 - L Rebullt.
ClarkooQ'.ooooooogo 8 lw - -
ConsuelOecceeccaace 2L - 2.75 - )
Cinco Minerase...ss| 8 to 12(6 to 10 8.50 Applicator bars used.
PenNececcsscecsenscs 8 30 7000 Be'points cost $1085.
MidlanGeessasscoses 36 - - dpplicator bars usede
PiONe68Teccsccsesces 2L - - Rebuilt at central shop.
Sandberg-CarlsoDees 20 3 2.75 $7 teeth rebuilt more

. 7000 tires.
01S0Reessceassssnssl 4O to 50 6 2.75 Addapters cost $8.
CollinSeescsccescess 10 Over 15 2 Retuilt irn town.
FOlSODesesesesessse 64 - - Repoint every 64 hours,
tuild up and repoint
450 hours.
Prlckly Pearsecccce 2‘4 2 or 3 b -
Pantleeccsccccecoce 100 5 to 7 T.00 -
Von der Helleneseoos| 300 0 - Not rebuilt.
COOleyooooo-o..oo.o )4-8 - - Rebuilt.
1/ Cost rebuilding tooth $0.09.
2/ Cost rebuilding tooth $0.u5.
Bulldozers

-

A bulldozer comprising a tractor with caterpillar treads and road
blade mounted in front is considered as an indispensable part of the

mechanical placer operation.

brush and leveling ahead of the drazline o. shovel.
puild roads and dams and occasionally to s

or soil--overburden.

Its chief use is for clearing away trees and

It is usad, also, to

trip a few feet of darren clay

The Caterpillar Tractor Co., Peoria, Ill., furnished tkhe following
deta on various sizes of their tractors suitable for bulldozirng; rrices
(July 1937) are f.0ebe their factory:

6l2g
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POWER

Five principal types of power motors and combinations thereof are common
at plants of the smali-scale mechanical type - (1) electric power for excam
vator and washing plant, (2) Diesel engines for both, (3) Diesel shovel and
Diesel electric plant, (4) gasoline-powered shovel and plant, and (5) Diesel
shovel and electrically powered treatment plant.

The choice of the most econamical power plant depends on a number of
variables, and each particular case must be decided on ites merits. The
Bodinson Manufacturing Co., Inc., of San Francisco, Calif., subtmits the
following table showing first costs for various power plants for a mine with
a dragline and floating treatment plant and costs after two years of operation.

Com'oai'a.tive cost of power plants,
12°-horsepower dragline and 8f—horsepower on hoat

Cost of | Operat-— Salvage value | Net cost at
power | ing cost,| at end of ‘end of 2
lant | 2 yvears 2 years years'! overation
Direct electric power..| 4,204 | $14,790 $1,685 - §17,318
Diesel engineg, both
sbovel and boateessee| 9,100 7,644 3,480 13,264
Diesel shovel, Diesel
electric on boatesseef 12,192 6475 4,800 13,867
Fasoline engines,® both |. : _ :
shovel and boatessses| 2,900 | 23,275 1,000 25,175
Diesel shovel, electric
power purchased for )
bOAteccsenccocscsccnse 7,912 12'950 2,2)"0 18’622

This table indicates that Diesel power is most economical, although
it shows little advantage in economy over the Diesel shovel and Diesel
electric plant. The latter has advantages owing to the convenience of
electrical drives and elimination of transmission machinery.. Most recently
purchased excavators and boats are Diesel-poweved. Gasoline seldom is usesd
except on the older excavators. Generally, Diesel power has an advantage
over electricity, due to the isolation and wide extent of placer depositse
The initial cost of constructing power lines and installing transformers
to serve equipment that is used on deposits having a life of sometimes a
year or less is prohibitive, Part of the line and transformers must be
moved continually to keep up with advancing operations; long trailer cables
that are maintained from transformer to equipment demard attention.
Electrically-powered and controlled excavators ordinarily give smoother
operation and more positive control --an Diesel powsr; however, the modern
Diesel engine is being improved rap:..y. Considering all factors, Diesel
power is more economical than electricity or gasoline for the average placer
mine of the type considered in this circular,
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La Planto-Choate,l
Cedar Rapids, Iowa,
effective July 20, 1936

Kay-Brunner Steol Products,
Inc.,2/ Los Angeles, Calif.,
effective May 12, 1936

Re G. LoTourneau, Inc.,3/
Peoria, Ill., and Stockton,
Calif,, effective Jan. 15, 1937

Caterpillar Approximate | List price, | Approximate | List price, | Approximate | List price,
tractor number weight, pounds|f.o.b. factory|weight, pounds|f,.0.b. factory|weight, pounds|f.o.®. factory
RDB 8,520 41,700 6,750 $1,525 4,634 $1,230
RD7-74 5,545 1,375 5¢100 1,360 4,532 1,040
60 5,030 1,260 4,750 1,290 3,557 9u5
AD6-TY 4,920 1,230 3,750 1,150 3,196 9li5
56 4,550 1,140 3,380 1,100 2,987 850
50--Tl 5,545 1,375 5,100 1,360 - -
60 5,030 1,260 4,750 1,290 - -
R5-TU ‘ 4,920 1,230 ‘3,750 1,150 - -
| 56 h.§5o 1.1ﬁo 3;330 1,100 3,987 850
1/ Hydraulic two-way pressure control. .
2/ Hydraulic control.
3/ Mechanical control.
[
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Caterpillar Diesol electrie generator sog price 1ist

Alternating current

D 13,000 - 60 Jows D 8,800 - 10 Jor, D 6,100 = 25 kws
Elec~ Total Elec~ Total Elec- Total

IDiesel |trical [Tist Approx.] Diesel | trical | List Approx.] Diesel | trical | List l Approx,
Volts |side |side rice | weight | side ] side price | weight | side side price | weight
3-phase, 60-cycle, 900 r.p.ms ‘ : ' '
120 |$u,1k42 |$1,425 | $5,567) 11,884 | $2,96€ | $1,269 | $4,237 1 9,788 | $2,210 | $1,022 | $3,232 | 7,930
2o L,1ke | 1,374 5,512’ 11,884 2,968 | 1,22 4,192 | 9,788 2,210 988 | 3,198 l 7,930
ugo | 4,142 1 1,374 { 5,514 11,884 | 2,968 1 1,224 | W,192] 9,788 | 2,210| 1,007 | 3,217 | 8,430
3..phase, 60-cycle, 750 r.p.m? . , .
120 | h,ak2 | 1,755 | 5,897 12,721 2,968 | 1,489 | U4 us5710,238 2,202 | 1,181 3,383 | 8,470
2o | b,2k2 | 1,696 5,838 12,721 2,968 | 1,438} 4,406 {10,238 ] 2,202 1,143 3,3&5' £, 470
ugo | u,1l2 | 1,696 | 5,838 12,721 2,968 | 1,438 ] W,u06]10,238| 2,202 1,166} 3,368 | ¢g,u70

' Direct current
2-wire, 900 repem.: '
125 4,169 | 1,658 | 5,827 12,2h2 2,966 | 1,216 | 4,182 9,38 2,210 881 3,691 7,660
250 4,169 | 1,505 | 5,674 12,2h2 2,966 | 1,157} 4,123 9,381 2,210 881 | 3,091 ‘ 7,660
600 4,169 | 1,581 | 5,750| 12,242 2,966 | 1,271 4,183 | 9,381 2,210 .926 | 3,136 7,660
3-wire, 900 r.p.m: '
. 1250 . | :

250 ‘]h,169 l 1,716' 5,885| 12,242 2,966' 1,326 | 4,292 | 9,381 2,210 | 1,037 | 3,247 I 7,860

1 ] | i _ :
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Fuel and power consumption per cubic yard for shovels and draglines
has a wide range. Variations on excavaters of the same size and type are
due mostly to physical conditions in the gravel and to the relative ex—
perience of operators rather than to the efficiency of power units of the
same degree of repair,

The following quotations, effective April 1, 1935, for Diesel and
gasoline~power units suitable for use on washing plants were submitted by
Caterpillar Tractor Co., Peoria, I11.

Diesel and gasoline caterpillar power units

Brake horsevnowsr Approximate

Continuous | shipping Price,
Number ' sustained | weight feo0ebe

Model cylinders el Maximum load pou.nd.s:/ factorv.’;i
D 13,000 6 Diesel. 125 95 8,430 $3,950
D 11,000 6 do. 102 76 8,510 3,600
D 8,800 4 do. 17 22 6,310 2,137
D 7.700 L do. 63 6,220 2,”’87
D 6,100 ﬁ do. 47 36 5,632 2,023
9,500 G Gasoline. 96 3% ©,900 1,608
6,500 G Yy do. 51 43 | 3,660 1,020

1/ Includes engine complete, plus base, pillow blocks, clutch, controls,
crank, hood, radiator, and fuel tank. '

The following table contains an incomplete list of Diesel electric
generator sets submitted by Caterpillar Tractor Co., Peoria, Ill. The price
was in effect April 1, 1935, and probably is a little higker now (1337),

since metal and machinery prices have gone up since that time. Prices are
fe0sbe factorye )
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: Clean water pumps are not recommended, as the recirculated water cor-
tains some sand that cuts down their efficiency.

LABOR

The crew for operation of an excavator and floating plant on a 3=shift
basis usually comprises 3 excavator operators, 3 oilers, 3 winchmen who
cperate the washing plant, a boat master to supervise tte work, a welder, and
a utility man to run the bulldozer, do trucking, znd other miscellaneous
works. The sluices are cleaned up by the crew on shift during the time the
plant is shut down for this purpose.

Actual labor requirement for movable land plants is a little higher than

for floating plants, provably partly due to lack of standardization of
operations.

Stationary washing-plant operations recuire additional labor for driving
truckse The unit performance, in terms of lavor and yardage, is lower than

for either the floating or movable land plants and is reflected in higher
unit labor costse

Additional labor is recuired in all types of dredging for ground testing.
The amount is governed by the method and thoroughness of samplinge.

Tables 4 and 8 show the labor employed at individual plants.
. SAMPLING AND RECOVERY

The percentage of gold recovered in placer mining is seldom definitely
known. Recovery percentages are likely to be misleading unless the relation
between the method of sanpling and the major method of saving the gold is
considereds Moxt of the placer operations visited reported their recovery
to be nearly 100 percent or higher. In each case the figure is based on the
estimated amount of gold present in the deposit, as indicated by sampling.
When the method used to recov:r the gold from the samples from pits or shafts
closely simulates the proceduis used in the operating plaunt, the indicated
recavery usually is nearly 100 percent.

Veriations will be caused by the thoroughness of sampling the grourd.
Moreover, refined methods of washing the samples may be the causze of low

indicated recovery at the plants, or careless handling of the samples zay
indicate a higher recovery than expected.

In drilling gravel deposits a factor generally is used in calculating
the gold content of the samples to allow for losses in treating the ground.

The entire amount of gold contained in any placer deposit rarely is
recoverable by standard washing plants either on dredges or on the types
described in this paper. This is due mainly to the physical condition of the
gold and its relation %o gangue aminerals in the deposite Often fine and

g429 = 0 -
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WATIR

Tater is used primarily for disintegrating and wasking the gravel and
flushing it through the sluices.s In addition, a relatively large amount is

used to meintain a pond for the floating plants. Small additional amounts
are used during a clean-up. .

Disintegration and washing usually start by spraying water ontoe the
gravel in the hopper. IFurther washing is done with a spray pipe with holes
drilled inside and running the entire length of the trommel, or by sprays
that shoot into the lower end of the screen, Occasionally, a small amount
of water is added in 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 in addition
to sluices used 2,500 gallons per cubic yard. The range on movable and
stationary land plants was 450 to 2,000 gallons per cubic yard where trommels
were used for washing. At one plant (Rhyolite), where the tailings were
thickened, 150 gallons of new water was used per cubic yard. At the Jett-

Ross mine, where the gravel was not screened, 3,200 gallons per cubic yard
was used. ’

The amount of water required to wash a cubic yard of gravel is governed
mainly by the amount of clay and relative coarseness of the gravel, Gravel
contalning little or no clay and a large amount of oversize can be washed
with 2 minimum of water (the oversize is handled mechanically); a large
amount of clay in fine sandy gravels will require up to three times-the
amount., Usually, zbout 700 or 800 gallons per cubic yard and not over 1,000
gallons per cubic yard is sufficient for washing in average gravel. Some of
the plants discussed were not using emough water, often from necessity, amd
others undoubtedly were using too much. An insufficient supply with a
muddy return causes the density of the pulp to be too high, which prevents
some fine gold from settling down into the riffles.. Too great a supply of
water causes the riffles to run naked at times, thereby causing some of the
settled gold to be bo.led out the riffles and carried away with the tailing.
At the best managed plants the water supply to the sluices is cut off
immediately whenever the feed of gravel is interrupted.

The amount of water required to maintain a pond sufficient for a floating
washer depends upon the relative porosity of the gravel and bedrocks. The
minimum requirements appecer to be about 35 to 50 miners! inches, although 20
miners'! inches were used 2t one small plant working in tight gravel and with
a limited water supply; 100 to 150 miners'! inches was found to be used at a
few operations, owing mostly to the abundance of water.

The best practice for floating plants of about 100 cubic yards per hour
capacity appears %0 be to use an &-inch centrifugel pump to circulate the
wash water and a 3 or MY~inch auxiliary pump for cleaning up. Water usually
is supplied by the 8~inch pump working against about a LO-foot pressure head

and consuming 25 to 30 horsepower. 4 3= or Leinch pump will reguire about
5 to 10 horsepover.
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The value of samples ranged from 4 to 90 cents per cubic yard in gold.
Erratically high sample results were discarded or checkeds The average
grade obtalned for the whole tract was 18-1/2 cents per cubic yard in golds
Actual recovery based on this estimate was finally more than 100 percente

For some subsequent sampling, a Denver mechanical gold pan was used
to work down the samples. The results were said to be misleading, as the
two crepe-rubber mats and the amalgamating pan recovered more fine and
coated gold than it was possibdle to catch in the riffles during the major
operations. The operators concluded that a rocker or sluice box furnished
them the best comparison for actual recoverye.

Sampling, as practiced by E. T. Fisher Co., Atlantic City, Wyo., has
been described by Ross and Gardnerl3/ as follows:

- The deposit was sampled by driving pipes through the
gravels A single row of holes 150 to 300 feet apart was
put down first along the center line of the chamnel, Rows
of holes 1/2 mile spart were then drilled across the de-
posit; holes in the rows were 20 to 60 feet apart. The
spacing depended upon surface indicationse The holes ex~—
tended through the decomposed bedrock to solid rock and
averaged 14 feet in depthe

The sampling device was a Ueinch casing with a Key-
stone cutting shce. The diameter of the shoe was slightly
less than that of the pipe; the samples were retained in
the pipe when it was withdrawn. The casings were driven
down to refusal with a locally made pile driver. This
consisted of a 275-pound hammer, a 20~foot, 4=legged, pole
derrick, and a Chevrolet automobdile engine and transmission
shafte The cable for raising the hammer ran through a
sheave at the top of the derrick to a drum on the trane-
mission shaft. The whole assembly was on a palr of skids
and was moved forward by its own power; the end of the

cabls was sttached to a deadman. The scmpling outfit cost
$300 to bui'de

The casings were pulled by means of a set of wire
blocks having 4 and 5 sheaves. The cavle from the blocks
was wound on the drum by the enginee About half the time
it was necessary to start the casing with jacks set agalinst
a clamp put around the top of the pipees Tnree sets of
casings were usedes A pulled casing was laid on saw horses
and the gravel ~cmoved in 6~inch sections by means of a
special spoon; . .ch section of gravel was panned.

15/ Ross, Charles L., and Gardner, E. D., Placer Mining Methods of E. T.

Pisher Co., Atlantic City, Wyo: Information Circular 6846, Bureau of
Mines, June 1935, ppe 2=3.
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Tusty gold and that embedded in gangue material is not causzht iz riffles
or gquicksilver and is lost. Therefore, the methed of estimating the amount
of recoverable 2old iz a bed of gravel that most nearly aporoaches the
method used to work the deposit is considered the safest method of estimae
tion.

Gardner and Johnsonll/ have discussed sampling and estimation of gold
Placers. The most common methods of obtaining samrles at the placers dis—
cussed here are from pits or shafts. These are dug by hand or with a drag-
line shovel.

Gold usuz2lly is distridbuted more uniformly along the chamnel than
across ite Usually plts are spaced along the channel or across it to |
compensate for the variation in the two directionse The distance between
the rows across the channel wes found to vary from 100 to 1,200 feet, and
the distance between individual pits in each row was from 30 to 200 feet.
The spacing in each direction should d.epend upon the uniformity of the gold
content of the gravel.

A measured volume of gravel is taken for a sample by meking & uniform,
cut from the top to the bottom of the pit, including in it a proportionate
amount of bedrock. .Usually, this sample 1s washed in a rocker or long toms
the clean—up is amalgamated and the gold is recovered and weighed.

The percentage of recovery obtained after working the gravel is cal-
culated frem this estimate. An estimate based on the practice of crushing,
pulverizing, and recovering the gold by fire adsaying is not practicable;
while it may be more accurate as a measure of the total amount of gold
actually in the sample, it is misleading, since it does not give an accurate
estimate of the gold it is possidle to recover by placer mining methods.

Prospecting of a grayel bed by the Wyandotte Gold Dredging Co. has
been described by Magee.L".*j Shafts 3 by 6 feet in cross section were sunk
by hand-to the false bedrocke 4 windlass was used in the deeper pits and
water was pumped out by a gasoline engine~powered pump when necessarye

The distance between rows across the channel was 500 feet and between shafts
in the rows about 200 feet; 30 pits were sunk on 75 acres.

A-semple was token by meking a cut 1 foot wide by 6 inches deep from
the top to the bottom et one end of the shaft. Check samples were taken

" from the opposite end when necessary. The volume aad weight of esch sample
were determined. : .

The sample was puddled in a tub of water to completely disintegrate it
and it was -then washed in a rocker. The washed materiz” was run through the
rocker & second time and discarded. The clean-up was r: .med down and
amalgamated with quicksilver; the gold was extracted and weighed.

13/ Work cited, Part 1, pp. 26=46. (See footnote 5.)

14/ Magee, James F., A Successful Dragline Dredget Tech. Pube. No. 757, The
Amer. Inst. of Min. and Met. Eng., 1936. pe Se
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TABLE 10. -~ Cost of plants and operating costs at placer mines using floating treatment plants

Cost of plant

Operating cost per cubic yard

Total

Excavator| Bogt Miscellaneoud Jotal |Excavation|Washing|General |Migcellaneous
Lynx Creelecsees - - - - - - - - 1/0.10
Fay............. $18,500 $10,.000 $9,000 $a7.500 b b Lad b 2/.11
Gonsuelo........ 28,500 ]0.100 8,“00 7.000 - - - - 3_/.12
Richters.......o| 8,000 | 15,000 4,000 /27,000 - - - - z.le
Cinco Mineros..d 22,500 | 12,000 - 34,500| $ 0.0k |$0.056 [$0.015 - 111
PenNecesssesccsse 39,600 | 16,000 | 7/4Y4, 400 100,000 «0332] .0374| .0032| $0.0179 .115
England.ec.ee-.o 18,000 | 12,000 10,000 40,000 03331 .0374| .0198 .0183 8/.1087
Midlandeccoseces - 15,000 Lol N0,000 - . - - \ad o15
Gold Acresesseecs - - - - - - -~ - 2/.10
Ploneer lecsicoes 22,000 bad - Lad - - - - ;l_Oj.09
Pioneer 2......s 22,000 - " e L - - - - - 10/.09
Piloneer 3ee.....s] 30,000 | 21,000 9,000 60,000 - - - - 11/.09
Carlson-Sandburg - - - - .03 .03 .03 - .10/.09
0180Necsesccesssd 21,000 | 14,000 8,600 43,600 =~ - - - 10/.09
CollinBesecosces 20,270 22,800 10.600 52.800 Lod - - - l_Q/.].l
Fol80Meevseannes - 10,000 - - 0275 .0275| -~ - 12/.055
Lillyeeessccacas - - - 50,000 Ol .05 .01 - 12/.10
Schweglerssse.eo] 18,500 | 16,400 3,600 38,500 - - - - .125
GOO].GYQooooooo-o -~ - (o - - - - Lad ]___3_/.18
Fail‘play........ Lo - Lo - Lad - - - .25
Prickly Pearee.. - - - - Q15 015 - -~ 1.5/'30
1/ Includes dire~t, general, and depreciation; labotr $0.05, power $0.02, other costs, $0.03; excludes royalties

2/ Cost for 1936 includes depreciation but does nat include owner's time as superintendent or royalties.

3/ Includes depreciation over a

vestment.

4/ Bxcludes
/ Excludes
Does not

1/ Includes
gf Does not
Excludes
10/ Includes

I o

Estimate for first

ion} includes ¢

Includes 5 to 7 cents depreciations
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wages of owner and two sons who constructed the plant,
wages of owner and two sons.
include depreciation of equipment.
$5,500 for a bulldozer an
include depreciationg costs cover a
royalty and deprecia&

depreciation but not royalties.
Based on handling 4,000 cubic yards per day and including depreciation.

wner's wages not included.
weeka! operation and includes preliminary non-recurring expenses.

two 1ight dragline shovels that would not dig the
eriod from April 5, 1935, to Jan. 1, 193
earing.

gravel.

Y-year period but not owner's wages as superintendent or interest on the in-~
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The crew consisted of three men. The man in charge
panned while the machine was being moved up and the next
pipe driven. All three men pulled the casings. A total
of 140 holes was put down in 2-1/2 months? time at a
cost of 32,200, excluding traveling expenseses The cost
per foot was $1.12. From U to 7 holes were driven daily
vhen full time was spent in sawpling. Four holes were
J~st because the pipe hit boulders. In these cases new
ncles were driven alongside.

After the sampling wes completed, the area was
Plotted and the grade and amount of gravel were calculated.
This was followed by sinking U6 shafts at average drill-
holes throughout the tract. These shafts were 4 by 6
feet and were sunk without timbering. The gravel from
the shafts was washed in sluice boxes. Where the shafts
were wet, the water pumped from them while sinking was
used in washing. Otherwise, sluicing was delayed until
the shaft filled with water. . A larsoa, 2-inch, high-speed,
centrifugal pump powered by a 1-1/2-horsepower gasoline
engine was used to handle the water.

Two men sank a shaft each day, while the third washed
the gravel. The cost of sinking the shafts and washing
the gravel was $1.50 to $4.00 per cubic yard of gravel.

The value of the gravel in the area tested, as calcu-
lated from the drill holes, averaged 19 cents per cubic
vard (gold at 3$20.67 per ounce)e The results of sluicing
the gravel from the shafts indicated a value 15 percent
higher (21.8 cents per yard). Actual recovery in washing
has been very nearly 25 ceats per cubic yard (42 cents at
$35 per ounce). The discrepancy may be explained by the
fact that in sampling all colors having a value of 1 cent
or more were discarded.

The percentage of recovery of gold as reported by the operators at the
individual plants discussed in the present circular is shown in tabdles 4

and 7. Many of these figures, however, are based on insufficient data to
be accurate. .

L COSTS
Cost 'of Plants
The cost of plants, vhere datas were evailable, is given in tables 10
and 1l. Principal factors governing variations in cost of floating plants
have been whether equipment is new or second hand aznd the daily capacity.

The cost of washing plants varies less with increases in capacity than does
the cost of excavators.

glag - 6% =
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Bodingon Uanufasturing Co., Inc., submits a price of $14,000 at the
factory to cover the equipment for a floating doat plant having a canacity
of 120 to 125 cubic yards per hour for use with a l= to 1-1/h-cubic-yaz-d

dragli“eo

bty 26-foot trommel screem, 70O square feet of riffle table, an 8-inch
centrifugal pump, and a 30=inch by 50-foot stacker conveyor.
furnished by a 65-horsepower Diesel engine not included in estimate.

equipment 1s on a sectionalized steel frame mounted on'a hull.

Power is

To the

The washing plant comprises a 10~ by 10-foot hopper, Sieinch

The

factory price must be added the cost of transportation to the site, engine,
hull and housing, and erection; a recent plant of this type was erected in
Nevada 4in 1937, ready to run, at a cost of $20,000.

The following major items are typical of costs for a plaat of this kind.

HOpPPeTressecssosoccteascsacscssscasocs . sovesssosvsanse
Trommel with running gearecesciccccssscreccecscracce
Pumpo...o........ca................................
Piping.-o.o.o....o.......................c.....-.-.
Riffle tables and stream—doWnSeeccccecccsceccessses
Rif]le8eececctsncraccccccoccsssassessassassncciaces
Stackerieesseccaccccccccoocreccoscoscscsoncscscsoscsnse
Transmission (engine to trommel, stacker, and pump)
Spla»h houSing, Saveall Chutes, etce.- “eessesacsevone
'1n0hes’ rigging, and Cdbleo.......................
Steel frameececccesecccceccccerescscccsvessssscscane
Miscellaneous items..-.............................

Totd..‘......““..'........!....O......'..‘...... l

$750
2,00
750
.600
g200
750
1,800
1,300
25
500
2,500
1,42
,000

In addition to the above items, an engine, lighting plant, hull, and
engine housing will be required.

The cost of power plants is given 1n the section on Power.

sizes:

Cost of flooting washingz plants

The following table gives sizes and costs for washing plants of larger

Approx-
Rated ca~ |inate

Size of Size of |Size of pacity per|cost of
dragline ducket,| hull, | trommel, day, cubic{washing| Cost of hull _
cubic yards foet *‘eet yards plant Wood Steel
1-1/2 to 1~3/4 [34 by I be1/2 by 28 3,000 $15,500| $1,600 3 ,200
1-3/L4 %o 2 36 by 42jle1/2 or 5 by 71| &, 19,000 1,300
2 to 3 36 by 42|5 by 3N 5,000 22,5001 1,850 4,100

6429
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The unit cost of mining, where movable land plants are used, ranges
between wide limitse Those at the larger operations compare favorably
with costs where floating washers are useds Costs at others are from two
to four times greater. High cost at some of the placer mines probably can
be attributed to inefficient equipment, which makes it difficult to handle
the rated amount of gravel. X

The cost of mining and washing gravel in stationary plants cannot be
predetermined from present experience with any degree qf accuracys

STMMARY

Dragline and powerwghovel placer mining is becoming increasingly
important; a substantial part of the placer gold produced is now being
obtained by this type of minirg. The technique of mining and the zcchanical
efficliency of washing plants are being improved steadily. The f1oating
washing plant has reached a state of development where reasonzoly sustaired
operation can Ye expected. Although much remains to be done in the
standardization of movable land and stationary plants, marked progress has
been made within the past 2 or 3 years.

Experienced operators with the right equipment have successfully worked
deposits at which other companies previously failed. The type of washing
plant, in particular, must be selected to fit conditions on the ground ia
order to operate successfully.

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

el29 - 68 =
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Costs of stationary and small movable plants are largely lacking.
Several of the larger movable plants nave been rebuilt several times; new
plants of the same design could be tuilt at less coste The use of salvaged
material and equipment moved from other operations add lack of standardization

in the present plants do not permit a useful general discussion of the costs
of movable and statiomary plants. -

Gardner and Johnsonié/ give costs of shovels and dxaglines gsuitable for
Placer mining.

The following tabulation is & summary of prices furnished by the Bucyrus-
Erie Coe in 1932:

Bucket, size Boom, length Possible capacity ' Cost, including
cubic yards feet 8=hour shift, bucket, f.0eDe
cudic yards factory
3/ 5 Lok 9,300 .
1 5 556 11,000
l-1/2 Eo_ 864 13,700
2 / . 5 1,152 17,250
2=1/2 50 1,230 29,300
3 g5 .- 1.l us,ﬁoo
The Marion Company quoted the following prices:
Size of dipper, Bourly capecity, Cost, £.04De
cubic vards . gcubic yerls factory
3/ 40 = 120 $10,250
1 45 « 140 12,000
1-1/4 50 = 16C 13,500
1-1/2 A0 = 175 16,000

Cost of minins

Table 10 gives costs of mining per cubic yard at placer mines vhere
floating washers are used, and table 11 gives those for port~ble 1land and
stationary plants.e The costs are based upen estimated yardases, since actual |
measurements rarely are made.

Tae unit cost at placers using flozting washers, excluding the Prickly
Pear, Fairplay, and Folsom, range from 9 to 15 cemnts per cudic yard. When
all costs except royalties are included, 12 cents probzbly would be about
average. Hoyalties usuelly are 10 or 1% percent of the recovered gold.

16/ Work cited, Part 3, ppe 27-28. (See footmote 5.)
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