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lUll. 16, ·1945 

Mr. 'blter 1'. artl11. Secr .. tar7, 
BoIlllAM &. a-.14_ Eagle J(ln11'lg Co ... 
« NOMh ls~ Ave., 
Phoenix, Arizona. 

In April. 1941, Mr. V.~ne Wi.t&rs·took e 1. se oa your 
tal11D&8 at ttle old Ua~ua Hal. Mine. The preliminary test work tbat 
de done oa these tailings le4 to 801M ideu wb.lah liere later i aorpor­
o.ted Itlto .. patent or oyall1dlng pulps w1 tllOutgltat 10n. It ft. about 
the time that these ldtas we1". being tested th t we entered into the 
pi.Oi\IH gild took OYer trom Ill'. Wintera the N,potlalbll1t1ee of his 18 se. 

M • W1nters went onto (.-he. ground 'l1d inst;aUed sutt'ialitat 
equtpaeDt to practicably test out the ideaa incor~orat.d tnto the patent. 
Bino. und.rt .tdng thit work •• r~ Winters has treated about :5~OO tOBB ot 
the ta,11ugs and haa aootlltulated ',llloout l~ tOns of OOiClcentNtes witb a 
gross v-alue ot abou1i $6.200, indlos'Ung recQvttred val ue ot about '1.77 
4 toa. NODe of tbe conoentrate& bave been sol4 .or ~91ted yet. I believe 
t_1: h ••• 'j,m, tea the1'8 a" rellU$lnl,ng ,a-v: 118.01. about 7500 toIlS of the ori­
gtaal untreated ta.l11bga. .,. underetnndl_ 18 that Mr. W1nters tl$u:red 
t.b.~ 'Wa' pl"Ob bly abOut t40.000.0Q gross ~ooverable value in the t 11-
1ug. "hell be took over ihe lease. ifh1ch at a. l~ x-oyalty, would amount to 
.4,000.00. There haa now been pa14 you .4.000.00~ or the eqUivalent 
of wbat ftB .stimet.1i as tl\e J\'.uu:laum to be expeoted. 

Mr •• 1nt.rs has been equlpped for. ~nd on f¥ll operating 
d Y' haa treated. about 25 t ·OIlB ' per da,._ For 8. cOIlTIlerclal operation, tht. 
should be step'ped- QP to at least 50 teBs a da:y. whioh eow.d not be do_ 
UB .r present condlttofta. Weteol that we h~ve aooo.mpllebea here 8.bq~t 11 
tha.t w. ca\\ expeat to do with this size operatton and the e"'u1,pmsnt ... have, 
and any' work that we may w1$b. to do it!. the naLt rfl months. will be e1'81y 
cheoldng 0'7 r so \& ot' the testa 'th t we have been ru.nning, and cotd'ir.m.1ng 
results. FeeU that v. have paiel in royalty the royalty 'talu. ot ~h. 
tailing., we lrould lUte to ask th,at 'the 1a.t.uta °roy-a.U1 ot $200 11 month 
be disoontinued an4 that you allow ~s to »8.1 you, say a rental of $25 a 
. oDth, tor oontl~u8d oooupaaoy ot the g~oUOd an4 buildlng. for what time 
we may wlsb to re a.in there a.nd continue ~.st1A8. 

Thank:lag you . tor many oourteslee and helpful. cooperation • 
• e are, 

B.D. 1&0rton­
OC 

Blind Copy to Mr. G.M. Colvoooresees 
Mr. D.C. MacKallor 

YOl:U"S Yf!IrY truly, 

Eagl~Pleher lning ~ Smelting Oompany. 



Byrd Mining Company 
Tucson 
Arizona 

Gentlemen: 

Tucson, Arizona 
February 2, 1946 

I have studied your reports on the Harqua Hala Mine, 
particularily that of George M. Colvocoresses. 

On January 20-22 I visited the Harqua Hala Mine accom­
panied by C. O. Byrd, Geo. Dillard and two experienced samplers. 

I had three objectives: First and primarily, to check 
the possibility or being able to surface mine from the glory hole 
(old caved stapes) and the dumps, $3.00 to $5.00 are. Most of the 
sampling was done with this objective in view} Second, to get 
an idea of what~nnage of $2.00 (or better) ore might be available 
for suface mining; Third, to study the possibility of underground 
mining of $5.00 to $15.00 ore. 

The values found in 79 samples were spotty and should 
be checked in order to verify the following statements: 

First: 

21,400 tons of $3.35 ore estimated available for surface mining. 

Second: 

460,000 tons of $2.00 ore estimated available for surface mining. 

A larger tonnage might possibly be proven by spending 
some $10,000 to $20,000. However, the indications ar~ that prac­
tically all the values were found in the veins that have already 
been stoped and most of the values that could be recovered today 

? wou~d have to come from small pillars or small undeveloped veins 
between the existing caved stopes. The wall rocks apparently 
carr y very little value, and a heavy ratio of waste would have 
to be mined to recover the small pockets of high grade ore. This 
accounts for the low value of $2.00 given above. 

Third: 

The information available and the time spent was not 
sufficient to draw a conclusion on the higher grade ore. I am 
doubtful if the outlook is as good as your information would 
indicate. However, it seems probable that this mine would war­
rant the expenditure of some money to develope this ore, provi­
ded an option could be secured on a reasonable basis. 

A surface sketch of samples with explanation accompanies 
this letter. 

Very truly yours, 

11. B. Kills 



EXPLANATION OF SAMPLING: 

Sampling was of two types: First, rough channel 
samples, cut with moil and hammer, about 10#, then broken up 
and cut to 5#; Second, muck grabs of around 15#, broken and 
cut to '1#. 

Samples #1 to #11: cut samples on face of old Stamp 
Mill floor--object to get an idea if rock off structure would 
run. Weighted average, $9.23. 

Samples #12 to #25: cut samples on rocks on struc­
ture near mined areas which would have to be taken in order 
to get a mechanical shovel working in the glory hole at eleva­
tion of mill floor. Vale indicated $0.50. Sample #26: large 
boulder (surface sluff) in glory hole--$0.50. 

Samples #27 to 130: cut samples on wall structures 
in glory hole • . #30 ran $2.10; others belo~ to.50; average,$0.75. h·1' 

Samples #31 to #50 were muck graps in lower part of 
glory hole. They were screened through 1/4" screen and plus 
size and minus assayed separate. Object: to see if screening 
would give concentration of values. About 40% of the material 
by weight was minus 1/4". Undersize average, $6.20; oversize 
average, $1.59. Cutting out one high grade sample, the aver~e 
was: undersize, $2.10; oversize, $0.75. These results along ? 
with your screen size test at the ·U. of A., from dump material, 
would indicate some concentration in the fines and would pro-
bably warrant further investigation. 

Samples #51 to IS7 were muck grabs in upper part of 
caved stapes. #52, #53, and 154 were probably considerably ~I(J 
diluted by surface sluff. Average, $0.85. \ 

Samples #58 to #61: muck grabs from stopes on 400 
Level. Although probably diluted by roof sluffings, values 
are definitely disappointing--average, $0.71. Sample #62 gave 
$38.50 and was taken as muck grab on the 400 Level in~e tun-
nel which runs from the shafi up through the stopes and exits ? 
near creek bed and which is now used as the second exit from 
the mine. This should be checked before being taken at face 
value. It might represent some 300 tons of ore. 

Samples 163 to #67: muck grabs from outside dumps. 
Weighted average, $3.06, representing about 1600 tons. 

Samples 1101 to 1103: 
wash--average, $0.99. Object: 
would have to be moved in order 
ating on elevation of wash. 

cut samples from caliche near 
considerable of this material 
to get mechanical shovel oper-

Samples #201 to #209: cut samples from cross-cut 
which runs directly under daved stopes area. Object: to see 
if any areas here could be found which had value enough to do 
some work towards caving and drawing off from «aved stopes 
above. Samples #201 to #207 averaged $0.29 and were discour-
aging. However, #208 gave $6.30 and #209 gave $1.40 which ~ 
might indicate that the first forty feet of this tunnel would 
run $3.85 and offer a good working point. By breaking the 
forty feet down into eight or ten samples, this could be 
verified. 



DEDUCTIONS: 

Samples #1 to #10 should be disregarded. That is 
to say, the wall rocks carry very little value. 

An ar-ithmetical average of the rest of the samples 
gives $2.28; a weighted average gives $1.99. 

The results as a whole were disappointing; however, 
a few things should be pointed out. 

FIRST: ~ncrease in the price of gold might change 
the entire picture. 

SECOND: By partially grouping the best samples rrom ~ ~ 
the glory hole and using the first forty feet of the tUnnel y 
under the glory hole, a possible tonnage of 20,000 tons of 
13.28 is indicated as being available for surface mining on 
a small scale. 

Taking caved stope area as a whole, I have estimated 
225,000 tons of $1.99 available above mill floor level, and 
225,000 tons more above the creek bed level of similar value. 
However, this grade might be raised in mining the whole thing V 
as there would be some high grade pillars and some unmined 
small veins to sweeten the grade. It would be necessary to 
spend considerable money (probably actually mine part of it) 
in order to prove just how much the grade would be raised. 

THIRD: By selecting the best dump . assays and using 
also the values fround by Dillard, 1400 tons of $4.50 ore could 
be added to the above, for selective surface mining. I have 
estimated the whole dump tonnage at 10,000 tons of $2.52 value. 

Available for surface mining-­
Selective: Possible 20,000 tons 

u 1,400" 
Total 21,400 n 

at $3.28 
II ~ 

" $3.35 

As Whole: Possible 450,000 " " $1.99 

from dump 

" 10,000 " n 2.52 from dump 

FOURTH: It should also be considered that cheap 
underground methods (probably caving) might. be able to get 
better results than surface mining. This would cost consider­
able but might be carr ied out along with a program outltned 
under "FIFl'H". 

FIFTH: Any conclusion arrived at in regard to this 
mine would be incomplete without due consideration for the pos­
sibilities of finding unmined $5 to $15 ore. All of my infor­
mation on this subject comes from you, Dillard, and a study 
of your reports. I am inclined to believe that your infor­
mation is over optimistic. I expect that the most of the 
values shown on your underground assay map have either been 
mined or are misleading. However it seems evident that the 
sulphide zone (containing considerable copper sulphide) was 
reached by the early mining, and since it is reported that h-~ ~ 
the lower levels have not been unwatered Since 1914 or Y9l6 c~~ 
(before flotation), some ore might be found there that they 
would have found unprofitable to handle in their amalgamation 
mill. Further, the geology of this mine is complex (much 

.compex fracturing), and the possibilities of finding new ore 
laterally, in depth, and around the old stopes, should be 
excellent. 

I 



If the mine could be obtained on a reasonable basis, 
then my idea would be as follows: Appropriate .5,000, unwater 
the mine (should not be difficult), do a lot of sampling and 
mapping, and spend the rest of the $5,000 in underground de­
velopment in the most favorable places (to be determined by 
the sampling and mapping). If this proved unfavorable, then 
abandon the project. If it proved favorable, some shipping 
ore might be found that would help with further financing the 
next step,' probably being $20,000 or $30,000 to develop enough 
ore for a mill. This would probably be for a fifty or one 
hundred ton flotation plant {depending on the type of ore 
found). This mill could be operated, and the tailings accum­
ulated (probably have some value); at the same time further 
work could be done tow~rds determining the value and method 
of mining the upper low grade caved portions of the mine with 
the final object of running this and the accumulated flotation 
tailings through a Cyanide Plant. 
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Sampling Results 

Samples were taken to the office ot E.A. Jacobs, registered assayer 

for assay and cyanide tests. One composite sample was made by combining 

proportionate parts of samples No's. 1-7 which showed $2.20 gold per tan. 

A second composite sample of No's. 8-17 s1milarly prepared showed 

$2.40 gold per ton. 

The first oomposite representing 6,000 tons, and the second re­

presenting 24,000 tons gives an average gold content of ~2.36 per tan. 

On January 2, 1932, a second check sampling was made on the dump by 

Evarard Leland, who was General Superintendent of the Naoazari Mine of 

Phelps Dodge Corporation at the time it was closed down. These smaples 

were taken on portions of the dump not sampled by me, and were assayed at 

the State Bureau of Mines with the following results: 

B - $2.40 H - $2.40 
C - 4.60- J - 2.20 Arithmetical 

D - 3.20 K - 2.40 Average of 
E - 3.20 L - 1.80 12 Samples 
po - 2.60 14 - 2.20 $2.62 per ton Gold 

G - 2.40 ° - 2.00 

The average of my results and those of Mr. Leland is $2.49, a dead 

check on Mitchell's results. 

Cyanide Teats 

Laboratory tests were made on material from my original sampling, 

by E. A. Jaoobs, with the following results: 

Test No.1 
6,000 Tons 

Test No. 2 
24,000 Tons 

Sample 
Heads 
Tails 

sample 
Heads 
Tails 

Oz. Gold 
0.11 
0.02 

Cyanide 

Oz. Gold 
0.13 
0.02 

Cyanide 

Time of 

Val. Gold 
$2.20 

0.40 

Consumption per 

Val. Gold 
$2.60 

0.45 

Consumption per 

Extraction 

8l.~ 

ton ore 1.8 lbs. 

Extraotion 
82.'1% 

ton ore 1.7 lbs. 

percolation both tests 72 hours. 

My further tests on the treatment of this tailing covering rate of 

percolation indicate that it would be better practice to take out the 

fin,st of the slime, preferably with a Dorr Classifier, before leaching. 

\ ThoSmall amount of slime removed could be agitated crudely and settled 

and the charged solution drawn off by decantation. The sanda will then 

peroolate readily along the 1~ne8 recommended. 
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fb& t.11 ng 11es in two ~ as; tbe larg~r lyiu$ to to northeast Qf 
thflm111. and a IiJrnall r eotion immediately ad~o1nin th larg r one on . 
its western edg • 

" ~b.e fl:rf&6. oftl)a. larger portion b~twe~n ttl l.t.tJd.'ts of teat pit 'ls 
46' fe i t . 1~ 1. , gth '&rid ala f et wide an' \) ntaina 14a.e06 ag,.ua.r feet. 

~he small: 1: seotion 113 l69· teet 101lg and 94 f et w1d.e betw8$n pIt 
and oontains 15.S8Q fiqu.a.rG feet·" , 

!ua oornb1ned9.u,~;rf) ft1,Qt 'of the t 0 
nult1p 1 by tb. ve ' age &pth of 3. '£) 
oubl0 fot 0: tailing in the two areas. 

nqbc,n." of caretul,ly ~asure4 ,and wetgh..ed .amplfJo til .aud$ ' and. 
$' limes of tne t~11inp' avt'U"agCJ3 96 .2~1. p()llllda per ol1Ql<1 toot dl"3 wel(;htl 
making almos"t exaotly 2l au.b-10 feetot the tailing t9 t ton of 2.00v 
poundC!'. "' 

a.$Aoetb~ tailing oonta1na 567 J 974 Qllbt.g feet of sand,s and ' 11m& 
11he total 'Conn Q 11:1$1 the test pits 1$ ~6'.97~ d1V'lded qy t 1 21 cu.bl'O 
fa t oontaiu 4 in qn~ ton~ rna ing 27,046 tons. 

In Bdd1t1otl to the tOlin,a.ge of tal ling '..vithin ttlt) al'fHl o!' . tho tQst 
p1ta, ther~ 1a ~ border of tail i ng rom 10 teet to ('!)vor20 .feet 
oom..pletely arounei. tbe teeted area whl'ah oontalns at: l(iaet S,OOO tons. 
ldent1Qal to the polttlion ,d.gt,1~"ed above. 

loS the. average valu.e PGx' ton O.L. to. ") tao il:L'ng in old 1s ~ .4'/8, the 
tot 1 amount of ~¢'ld in th~ 30,000 tona 1s ~74.100. o. 

,Ut ohing t st ' of oompoe1te samples or the tal lug e:&.tenditl, of r 
el~ W 0 8 ~ "slng' 21 pqund~ of eo lum oy 1d to the ton of qrantd. 
solution. and 5 pounds ot lime to th(i ton of, t ).:l,ing to neutrtJl1.~d . th~ 
lat,ent ao1-dity in the la.tter, r sultad 1n a 9Oj , extr ution of th ' gold In 

tour d.ay 01'010 of treatment -1 ttl a ayan1de oouaumptlon 0 polUlda and 
11 tho 11~e to the ton 0 tail! 1 aQued, 

SWamary at tr atmellt aoata and extraution of P:ag~ , 0 ', e· 
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HAMILTON , BEAUCHAMP Be WOODWORTH 

S AN FRANCISCO, CALIF. 

REPORT 

on 

CYANlmr PLANT 

at 

HARQ,UA RAtA BONANZA MINE 

for 

MR. G. M. COLVOCORESSES 

1 . 

Inspeot1on of the plant was made July 4 and 5 , 1934. Detail 

of neoessary changes to put the plant in work1ng order,. were gone 

over with Mr. colvocoresses and George Harbauer . 

The plant is arranged for the separation of sand from slime 

followed by percolation with cyanide solution of the sands in 

tilter bottom tanks , and agitation of slime in Pachuca tanks, 

preceeding filtration on Oliver tilter . 

Capacities of sand and slime units appear to be adequate 

to handle from one hundred to one hundred twenty-five t .ons 

original tailing per day . These units seem also to be balanoed 

fairly well in relation to the proportion of sand and slime each 

unit can treat (assuming the original tailing to be oomposed ot 

approximately sixty percent slime and, forty percent sand). 

The old method or reeding the plant was abortive , but the 

plan now being put in , will be satisfaotory. 

Plant and test data is inoomplete , therefore it is not 

possible herein to layout a precise sohedule ot treatment , showing 

acourate capaoities, extractions and oosts tor each unit. However . 

--------------------------------~~ 



HAMILTON. BEAUCHAMP & WOODWORTH 
SAN FRANCISCO: CALIF. 

2. 

the general data obtained pOints decidedly to a prot1 table operation 

being developed, and in the absenoe of detailed test data, the 

practical thing to do is to start the plant using conditions found 

successful in other plants ot like design and treating similar 

material, then to work out more exact oonditions as the work 

prooeeds. 

DISCUSSION ON FLOW-SHEET 

Mining 

It is the present intention to use a three-quarter yard 

soraper drawn by a tractor to dump into a hopper feeding a conveyor' 

belt oonveying the tailing to a storage bin. The tractor-scraper 

will be supplemented with a small power shovel or a drag-lIne loader, 

loading a truok tor removal to the plant. 

All mining is to be done during the daytime, particular 

attention being given to mine sand and slime in proportion to the 

capacities of' the sarld and slIme treatment seotions. This is ot 

great importance to maintaining a proper balano-e ot cond1 tiona 

during subsequent proo-esses for the extraotion of the gold.. 

storage Bin and Pulping Trommel 

Material delivered to the storage bin will be dry. 

From the storage bin the ta lling will be f'e<i oontinuously on 

to a short conveyor belt delivering it to. a pulping-soreening 

tro.mmel. The amount of material on the belt should be oalibrated so 

that something approaching /oorreot tonnages. may be obtained. 

Cyanide solution with protective alkalin1ty will be added at the 
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trommel. Pulping should be done in a thiok pulp. Dilution to run 

the pulped material to the classifier oan be obtained by add1ng 

more solution as a wash at the screen section of the trommel. 

Waste passing over the trommel eoreeD oan be dumped with the residue 

from the sand leaohing tanks. 

Classifioation 

Pulped ta iling from the trommel 1s reoei ved by a 4' 6" x 18' 

Dorr Duplex Classifier. Each rake of the olassifier makes fifteen 

s'troke s per minute. 

It being highly important to keep sand out of the Paohuoa 

tanks, oarefuloontrol must' be exercised in the operation of the 

olassifier. When Ulstalled the box of' the olassif1er was set in 

O"oncrete preventing the slope being varied. The only adjustments 

now possible are to build up the baok end of the box to create a 

larger settling pool to promote settlement of the sand, increase 

dilution and to deorease agitation in the olassifier by reduoing the 

number of stro,kes per minute from fifteen to say twelve. 

Dissolving solution used for pulping at the trommel w111 be 

alkaline enough to allow addingtresh slaked lime at the sand dis­

oharge of' the olassifier to maintain proper alkal1ni ty for the 

cyanidation of the sand. and also at the pump sump at the over-flow 

end of the olassifier. to , regulate the lime content in the slime 

treatment. It would be preferable to add milk-ot-lime to the slime. 

A useful working solution to start would be .03% KCN .2% CaO. 

Adjustments to these strengths could be made as determined by assays 

and t1 trations, the objeot being- to reaoh and then maintain the 

oritical point in the wnounts of cyanide and lime used. 



HAMILTON. BEAUCHAMP Be WOODWORTH 

SAN FRANCISCO. CALIF. 

Sand Leach1ng 

4. 

Four tanks twenty-one teet diameter by s1x teet deep, fitted 

with approved filter bottoms, are available for sand leaching. 

Each tank has an ·eff'ectlve oapaoity of around seventy-f1ve tons 

each. On the basis of handling one hundred tons per day ot 

original tail1ng, containing torty peroent sand, practically two 

days will be required to till a tank. giving opportun1ty tor astx 

to eight day treatment cycle should it be needed. 

It is proposed to fill the tanks in working solution, distr1but­

ing the sands by means of the Butters distributor, which should be 

put in first class working condition. 

The procedure in sand leaching will be somewhat as follows: 

(1) Sand tank filled with working solution, having 
drain cook closed. 

(2) Sand admitted to tank through Butters distributor. 
Displaced solution to go either to weak gold 
sump for reuse as a dissolv1ng solution or to 
the gold sump for precipitation, acoording to 
its value. 

(3) After the tank 1s filled with sand, the 4ra1n 
oook 1sopened. It Will - take probably twelve 
to s1xteen hours for the oharge to dr(lin. It 
should then stand four to six hours to allow 
for absorption ot oxygen. ' After which another 
dissolving wash is put on. followed by a 
further period of aeration, and so on until 
the treatment is oomplete as determined by 
assays of residues and solutions. 

Time of treatment,number of dissolvIng washes, length ot 

aerating period, alkaLin1 ty and cyanide ., and the most oonvenient 

disposal of solutions, are matters to be finally decided upon 

after needed data bear-lngon these points are accumulated. 



o· 

HAMIl:.. TON . BEAUCHAMP Be WOODWORTH 
SAN FRANCISCO. CALIF. 

Slime Treatment 

Over- flow from the classifie·r is now pumped to an eight foot 

cone" 'plaoed above the paehllca tanks . The purpose of the cone was 

evidently to d - water the pul.p betore it entered the Pachucas . 

It is very il.'lesffioient for this purpose , g1 ving a muddy over- flow , 

5 . 

which has to be 'alari:t'ied , as well as a too dilute pulp in the 

Pachucas . Diaphram pump transfers the pulp from the Pachuca tanks 

to the Dorr thickener and another ,Diaphram pump takes the thickened 

under-flow to the 011ver filter . 

Based on the theory that any finely diVided gold would be 

dissolved during the time interval between the pulping trommel and 

the oons-over-flow, or at least before it would pass from the Dorr 

thickener , it was decided to run the oone-over-flow to the Dorr 

thickener tor clarification. It was also deolded to :ru.n the 

Paohuca tanks in series with the Dorr thiokener, making provisions 

to avoid short- cirouiting of pulp in the paohucas . The over-flow 

from the thickener, being used for dlsso1 ving washes in sand leaoh-
I 

ing after it had been made 'Up to strength with lime and oyanide , 

the main idea in doing this being to use the sand leaohing charges 

to clarify the gold solution before preoipitation. 

--This was the flow 01' ·pulp deelded upon when at the plant , to 

start operation with the leas.t delay. However , further oonsideration , 

bearing in mind the bigh grade nature of the solutions from the 

slime plant , suggest returning to the first tlowsheet rec;ommended 

as the better plan . This would be to pump the slime direot trom the 

olassifier over-flow to the Dorr thiokener, using the clear over-tlow 
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trom the thiokener , as dissolving solution in ·t .be sand treatment 

and tor dilution at the trammel and olassifier. while the 

thiokened pulp discharged f-xom the thickene·r '~goes dire.ot to the 

Paohuca tanks , operated in series and thence to the Oliver filter . 

6 . 

It is estimated that the time of contact .in the th1.ckener and Pachuc'a 

tanks will approximate forty-eight hours, which should be more than 

sufficient to complete the dissolution of the gold . Filter effluent 

would then go to clarifioation and preoipitation or in the event it 

be found expedient , it could be passed as one wash through a sand 

tank to perteet clarifioation. 

OLIVER FILTEH 

Except for numerous small holes in the cloth (worn by badly 

t.ittlng soraper, and may have to be 'replaoed) this maohine appears 

to be in go.od condition . To obtain proper df-splaeement of dissolved 

go-ld from the eak .. ~ two more sprays should be added . Canvas apron 

sh.ould 'be attaehe-d to each spray to spread a sheet ot wash solution 

or water over the cake. Ba:rren solution should be used for the 

sprays. Wate'r lost in sand tanks and filter oake and by e'Vap.oration 

could be made up as a water wash on sand tanks or filter . Disposal 

of the filter cake by car should be replaeed with a conveyor belt 

as soon_ as possible to free the plant operator for more important 

duties . 

PRECIPITATION 

Solution for precipi tat10D must be free of all t ·oreign matter. 

Careful att.ent1on must be given to clarifying. After clarification 

the gold solution passes through the> de- aerating tank to remove all 

", 
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dissolved oxygen. Clear and de-aerated solution prevents the rorma­

tioD or "White pree1pi tate" on zinc shaving which interferes so 

seriously wi th preoipi tatton of the gald, and adds to cost o~ 

clean- up and refining by causing bulky low grade precipitates. 

Lead acetate in amount of about . 02 pounds per ton of solution 

should be added to the gold solution before precipitation and may 

be added bef'ore or ,after olarifioation and de- aeration . When using 

zinc dust, it ia found mole effectiY& to add the lead acetate at the 

gold storage tank rather than at a point nearer the oontact with the 

zine. It may also be advent'ageous preoi.i tating wi th zino shaving 

to add the lead salt back in, t 'lle cirouit from the zinc boxes. 
, 

To pr,evellt the solution ,in the zinc boxes absorbing oxygen , 1 t 
... "-'--.. 

will be eavan tageous to leave the white lime film forming on the 

surface -of the solution remain undisturbed . 

If the clean-up of the zin~ boxes is made every two weeks • ..--

there will be somewhere around one hUil'dred to one hundred, fifty 

pounds ot preoipitate eaeh olean-up. This preCipitate before acid 

treatment will have a value of around $45 . 00 per pound. After acid 

treatment , the value would be increased to around 75 . 00 per pound. 

No provis1on has been made for acid treatment of the precipitate . 

It is advised that for the first few c'lean- ups, 8S muoh of the short 

zinc as practioal be soreened and washed out ~rom the sludge , then 

the sludge put in shape for shipma nt to the smelter. In the mean­

time, facilities for complete ref1ning of preoipitates at the plant 

can be arranged . 

-----------------------------------------------------~ 
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Zinc dust precipitation with oollection o-r the precipi tates 

in double bags, has many advantages over the zino shaving method , 

and should be installed as early as possible . 

Accurate records of the plant operation are invaluable and 

the plant should be operated on a balanoe sheet basis . 

San- Francisco, California. 
July 12. 1 9 3 4 . 

Respeotfully submitted , 

HAMILTON, 

By: 

8 . 

----------------------~-----------------------------------------------~ 
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!~ July 15th , 1941 

r . E. D. Morton 
Eagle Picher Mining Company 
P. O. Box 1268 
Tucson , Arizona 

Dear Horton: 

Enclosed herewith your copy of the Lease on the 
llurqua Hala Tailings . which as you will note has been 
s i gned by Donald Martin , President and signatures of 
both Donald and Walter Martin duly notarized , also they 
have att ached a certificate certifying resolution of 
the board of directors and a statement regarding the 
location and record of the mining claims . 

I trust t hat this will be all that you or your 
attorneys require in this connection but if not please 
let me know and other documents can be obtai cd . 

I might say that both Donald and Walter Martin 
were delighted to know that your company was taking 
over the operation of these tailings and join with 
me in hopi ng that these operations will be very 
prof itable . 

GMC: at 
Enc . 

Sincerely , 
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_O:~~I~N _ ~~~~ Jl ~ / 13Lf - - - - - - . .. '. -- - - .. - .. - .. - .. - - - - --
A. Labor Ilat~rla1 ToW 

1- Power & PUIIl"D1na Plant / <j!L 7J- / ), I g~ 3 / I _6_.3 
2- D1221rurai Loading Tal11Jlgs /4/ It .2 s s- 1 .If 3 7t.f 
3- 'Olas.tHina. tanka_&_ ttl tor. L 2J DO .7t 'I 2- X2. C-2./ ~.2... 
, . UnloacUna tanks &-. .a ..... d181)08al / 0 / f -- / CJ / r 

, 5- Zino boxes &-. ref1n1ng olean-UD 30 IS J 1 3 2....$- 'It.; 0 ~ 
6- Sh1pp1ng bullion &. sell1ng eXl)" I 

. 

B. MAINTENANCE & REPAIRS 

21- Power &. pumping Plallt "2 ~ r .3 0 L.I'-/ 3g 01 
22- D12airut • loading Te111xul!8 - ~ 10 'f ,,r 

/ 0 ''''J-
23- Olass1ty1ng~ tankSjk' t11tera 3 1 13/ 

24- Unloadina tanka & waste dlsl>osal I 

I 
25- Zino boxes. eto •• 

Q , 

GENERAL 
I 

31- SuperT1s10n at Mill /20 00 '- j,lO ao 

32- As.ulna w teatinllt &. EtDlUneer1ng ~X Iro l-lz ~.<, I I 7'lL 
-33- Truck &. QU serTiae /0 0 0 0 -!i Ob ~ J o~ 

" (, / 173 - 34- R~altt to Owner 

35- RQJ'_tllty ",0 Hart 300 00 

36 .. Taxes I 

37 - Workmen's a~~enaat1on Insuranae , .2 J-.? 0 0 

38 - 11111.11 Oftiee. &. OaJlQ) il o 0 1 4 'i.l 3 .~ ~ 
3i - Phoenix Ortice &. llanagomeJl" if 7 Is-o . 

I TOTAl. - , 
! 0 - Preliminary Expense 2 7 I ro 2. 7 I-sO 

00 - Reconditioning Plant 
3" '8" 3 12'- 4'1, , / 3 /.3 2. '1 ,3 C; 

0 GRAND TOTAL I I 

/6 J -5- ~ 7 / -L Lf / I / .z 3 S J 'j j.l..2-

~~. I· I 

I . 
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OPERATIONS ACCOUN1' June 1934 
------------------------------------------------~-----------------------

A. Labor Material . Total 

1- Power &. Pumping Plant 

~ Digging &. Loading Tailings 

3- Classifying t tanks &. til ters 

4- Unloading tanks & waste dis-
posal. 

5- Zinc boxes ~ refining clean-up 

'6-.... ~hil'~ing bullion &. selling exp 

B. MAINTENANCE &. REPAIRS 

21- Power &. pumping plant 

22- Digging &. loading tailings . 

23- Classifying, tanks &. filters 

24- Unloading -tanks &. waste dis-
posal 

25 - Zinc boxes, etc. 

GENERAL 

31- Supervision at Mill 

~2~ Assaying, testing and 
engineering 

33- 'rruck &. car service 

34- Royalty to owner 

35- Royalty to Hart 

36- 'raxes 

37- Workmen's Compensation 
Insurance 

38- Mill, Office &. Camp 

39- Phoenix Office & Management 

TOTAL J 

0- Preliminary Expense $ 38.40 ~ 49.25 :u; 8'7.65 

00 - Heconditioning Plant 116.42 70 . 66 187 . 08 

GRAND TOTAL \ 
~154.82 -119.91 ~274.73 

\ ......... 



Ore milled 

.... _--..... ..... --~ 
• !I' 

1- Il 189 . 75 . '121.88 '311.63 

8 141.19 2 . 55 143.74 

129.00 492 . 82 621 . 82 

. wa.ste dt - 10 . 19 10,'19 

30 . 8 2 

• 
2i- r 7 . 65 ~30 . 4'± ;W38 .09 

10 . 40 10.45 

.31 . 31 

G 

111 '120 00 -'120.00 

'tt,;stlnB 
68 . 50 . '4g . 42 117.'32 

10.00 50 06 69 . 06 

r 61 . '13 -. 
t 300 . 00 

t atiall 253 . 00 

er.t 

,*, 27.50 :jp27.50 

w883 . 26 ~446 . 13 :jp1329.39 

L ~l. o 35.87 ·1241.12 ~3539 . 22 
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2 55 

492 

10,,19 

.. 

10.45 10.45 

.31 .31 

81 

$27 .50 

446.13 $1329 . 39 
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Ausmst 1934 

11.73 

38 . 33 
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81.. - It . '\ tu~ ~1aft. / r~' 'f-J 
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8&- ltOY61, .. ,o Ilcr' 
31 ... Tb •• 

., 

3' ~ 'a n_ ... • ...... t.nn 1- ,~, ' "1C!1A ,I 
38 .. yt-t'l._ O~tto .... Came .3f 133 

8t, .. F,~~ __ A. O1't10. b. Uftftft~d I : .1 q 00 
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!'QT,AI. I I 
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HAR~UA HAL;. TAILINGS ~ILL 
- -+ ~ 

~'IN.AL STATEM TS OF ACO UN'r FOR JUNL T JULY,- AUGUST ~ &.. ,sEPT . 

Smillv~Y OF RECEIPTS 

REC:""IPTS ..,. 

From shipments ~ 1--6 incl~------ ~5093 . 05 
Sale of supplies to Niles . 
Carpenter ------------------------­
Refund on supplies not used--------
Expenses repaid by Hart ----------­
Refund for Industrial In surance ---

to be collected) 

EAPENS".L:,.S 

Credited to Hart for upplies & 
gold in proc SS e 

Operating labor 
.operating supplies including 'later 
Industrial Insurance 
Hoyalty to Owners 
Hoyalty to Hart . 
Accounts still payable . Dec. 15th 

.If . A. Beauchamp 
Pratt-Gilbert 
Cap. ~uel & Feed Co . 
Expenses of G. • C. 

160.00 
40 . 88 
65 . 8? 
14.40 

for trips and pfl"ice etc. 

~.53?4.20 

Advances from personal account of 
G. • C. to balance accouut , personal 
loss of u . I • C. ~5201.08 

021 . 93 
4905 . 65 
254:9 . 18 

253 . 00 
50.1 . 30 

1342.72 

r 

{ .. ~ ~ 
100 .00 -;; [W' r-

31 . 90 v 
61 . 60 

200 . 00' 

$i0575.28 

Ijpl0575 . 28 
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Mr. Z. H. B,rd 
C/o BJ'Z'Cl ,In.. nt Comp ny 
Post Ottice x 622& 

110 BOn, 1z lla 

De ~ Mr. Byrd: 
U: Barqua Hale 

c lpt of Q co y ot your 1 t t r ot ulY 9 to Mr. 
tb t rrlSoA Se 1 hae dec1 ed Dot 0 OOD­

tinue i th t h in t1gntion ot h Jlarq Bale an4 1 hie 10G 
rtln th t ,..ou Ish to hay TOur 1 4 optlOll 

't the 
f6 en throQgb. 
pl to , .... 
ad under 

obtained 
.. It-

ry s~rong op1nion tbat tb d ~tsl of be 
need to a very reat ext.D~ bT 

14 Mustry rathe tb Il by ny 
ine wb re they eould AO~ poe81b17 
all ples. 

Dr peo,le tboUSht 8~ one t ha~ n.. 04 ''-r price 
would be fix 4 tor golO atte ot he international cOfttereoc 

4 been h 14, ~ tba~ tbe Un! la'le. Goy.ruen" woul4 pe It the 
o gold tner to .ell and prod ce 0 all 0 D market" 10 "beDe .. e!" l' 

he been eatablisbed at all p-p to re ob • 50.00 to 70.00 
an OUO •• 

Untortunately n lther or the develo ent. b • act 117 
pccurr a nd &R bile the price ot b Be tale and.o. e .. er.rtbt 
el •• bas been e aased and the scale ot wages whioh the 8014 11le. 
_ust .. et has a180 tak n alp. 
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'1 8M VerT uch afraid that 1111118 capl tal 18 not l1ke17 to be 
attrac~4 to the devel0paent or operatioD ot aDT gold .1nee unless 
the.. are except1onall1 rioh or until the out~ook tor the price or 
SOld otually becaaes ore tavorable and no one can foretell .he 
anyth1ag ot that kind wl1l ceme bout. 

one the less I continue to believe that the "01'1 '8 neea 
- tar gold lIil1 sooner or later bring about 8 gree'17 aoresaeel 4 ... nd 

tor that tal which caD only be met by a uch larger production tr m 
the go14 mines than can be expeoted wb1le the pr1ce leyel oont1nuea 
as at present. 

I sincerely bope that botA you and • tin - 11 eventuall7 
be In a ~oEltloD to proftt by 1 terest In the Barque 88la tor I teel 
that suostnntial body of low gra e ore -ill someday be dev.loped 
and tha-t - the ore could b tned and tr at d 111 ih profit whenever tbe 
selling price bore a more normal ratio to the production costa. 

e dless to l38y that I shall lJe only too glad to be ot any 
further assistance to ltber or both ot you gentl en 1a re&&r4 to 
th1s proparty and I muoh appr ciated t he conf1denc wbicb you plaoed 
in mJ report and sdvle ,sad only r gret 1s that oonditions b.,o~d 
-the control of anyone of us 8 emeAJ to have rendered SUOD ad 10 or 
little V81U8. 

0J40: 
co: Donald • ar\1n 



.... 

~r . Dona d ~artin 
44 .crth First . ve~ue 
? loe.l. ix, . Arizona 

Dear ·r. 

liarrison BchLUtt 

JaB/he 

July 9, 1946 

lor 

J .. ..... By G. 
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BonQza -
:Phoenix. 

Ate nt1 IU ,., .a1 r If. 

QOJl~raot8 1 
oontnot of Dec$iaber 

.. 
• 

Jun bJ 1934. 

y, 

Tour Tar)" truli. 

-e i, C~ 
M.f~. 401..-0 re ..... 
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AGREEMENT OF LEASE AND OPTION TO PURCHASE 

, '!'hi a AGREEl4ENT. made and en tored in to th1 ~ 2 M day ot r 
19M t by and between W. L, HART ot Akron, Ohio, here1natter oall.ed 

FIRST FARTY and G. 14. COLVOCORESSES of Phoenlx, Arizona, herein­

after oalled SECOND PARTY, Wltne setb:~ 

WHEREAS. FIRST PARTY now holds a lease and purohase 
. . 

oontraot dated Deoember 12, 1~32, trom the Bonanza and Gal.den 

Eagle Min1ng Company, lawtul own rs on a c rtaln plle ot gold 

bear1ng taU1ngs located at the Harqua Hala Bonanza 1I1ne. Yuma 

County, .Arizona. and bereinatter sometimes reterred to as the 

OWNERS; alao. rlghta to us and ocoupy cert 1n lands and buildlngs 

1n their v101ni tY' and to use water 1"1:om the mine. a oopy of wbloh 

oontraot and coplea ot the letters interpreting and modity1ng it 

are attaohed h reto as EXHIBIT A., and made a part hereof, and 

WHEREAS, said FIRST PARTY by virtue of the sa1d oontrao 

(EXHIBIT A) haa erected a mill and installed other equipment tor 

the treatment at the aald taillngs and has operated the aame up 

to this t1m , but 18 now desirous ot discontinUing such operations, 

and 

WHEREAS, SECOND PARTY, being familiar with the tailing 

and the propertY' and eqUipment of FIRST :ARTY and with the oon­

traot whloh FIRST ARTY holds wlth the OWNERS, 1s desirous ot 

taking over the sald property and oontraot (EXHIBIT A) with th 

intention of Vigorously prosecut1ng the treatm nt of the remain­

ing tal1ings and at exercising the prlvllegos and tultl1l.1ng the 

obUgatlons ot FIRST PARTY under hls oontraot wl th the OWN ,IBS ot 

the talllngs. 

NOW t THEREFORE, 1n consideration ot these pr mises and 

of the mutual greements and rent 1& h reinatter contained and 

provided tor, FIRST ARTY her by leta and d mises and SECOND 

PARIY hereby hire8 all ot tho r1gnt. title and 1nterest ot FIBST 

PARTY in th said oontraot with the 0 'NEB ot the tailings whioh 
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is attaohed hereto as EXHIBIT At and also all ot th build1ngs, 

plant, equlpment. structures, p1p lines, material, supplies, 

asslgnments of insuranoe policies and other oontraots, and all 

other property ot wbatever klnd belonging to FIRST PARTY now 

located at or near the Harqua Hala Bollanz Mine and/or used in 

oonneotlon with the past operation ot lIRST PARTY ln treating th 

8a1d tailing, under the followlng terms and oonditionsl-

ARTICLE I. 

FIRST PARTY hereby represents and oovenants that the 

oontraot with the OWNER, as mod1fled by the attaohed letters, 

(ElHIBI1' A) is val.i4 aDd in good standing and tree o'f all 11ens 

and encumbranoes and tbat all obligat1ons ha~e b en met and that 

th1s transter ot right. 18 made in a legal and valld manner and 

with the full approval ot the OWNER and all other parties ln 

1nt rest and suoh oonsent and approval of th OWNERS and/or others 

is given 1n writing and attaohed to this a~eement as EXHIBIT B. 

FIRST PARTY turther repre ents that all the leased pro­

perty, equ1pment and material 1s now tree and clear ot all n­

cumbrances xoept 8s stated in ARTICLE IV her ott and that he w111 

keep the same tree tram all other liens and attaohments arising 

out ot, or ola1med to have ari.en out ot any act or omission on 

his part and that all b1lls tor labor employed and material pur­

obased except 88 set torth in ARTICLE IV. and tax •• or dues have 

been paid in tull to-date, 

ARTICLE II. 

SECOND PARTY. tor his aooount and at hi. expense .111 

immediately enter upon and take over physioal pos8esaion ot all 

ot the leased property (subjeot to th rights ot the OWNER THEREOF 

and will promptly proceed to reoondi~1on the plant and equipment 

as may be required and to put th same into eft10ient operation 

and to subst1tute or add new equipment whlch latter shall remain 

his property subJeot to the rights ot the OWNERS and thereatter 

througnout the term of the contract with the OWNERS. and suoh 

subsequent oontraots or extension as may be procured, or until 
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all of the oommercially valuable tailings have been treated, will 

operate as oontinuously as may be possible, using his best efforts 

and employing high grad teohnical skill to treat effioiently end 

economioally the largest daily tonnage of tailings that can be 

handled by the present equipment with suoh additions and altera­

tions as he may make, which tonnage subsequent to July 1934, shall 

not be less than fifteen hundred tons (1500) per month, exoept as 

provided in ABTICLE XII hereof and subsequent to August 1934, not 

less than two thousand tons (2000) per month exoept as provided 

in ARTICLE XII hereof. SECOND PARTY shall also endeavor to re­

cover the highest percentage of gold and silver that may be pro-

fitably obtainable and market the resultant bullion and/or other 

valuable produots to best advantage, subJeot to such restrictions 

as are no" or may be imposed by the Federal Government or other 

legal~ constituted author1ty. Allot these operations shall b 

under the direot control and supervis10n of SECOND PARTY and his 

employees and conduoted at his expense and the prooeed. and pay­

ments for all bullion and/or other shipments shall go to SECOND 

PARTY except as speo1fied in ARTICLE III. 

ART! CLE I II • 

From the net Mint return and/or other prooeeds trom the 

sales of bullion and/or other products derived fran the treatment 

ot the said leased tailings, SECOND PARTY will payor oeuse to be 

paid to the OWNER the balance of the purchase price fixed in 

EXHIBIT A whioh said balanoe now amounts to approximately two , 

thousand nine hundred and five dollars (.2.~05.00) and 18 to be 

paid by allooat1ng to the OWNERS ten percent (l~) ot the net Mint 

or sma tar returns until this payment 1s completed, and thereafter 

SECOND PARTY will pay in the same manner to rIRST PARTY t~e 8\JJl 

of approx1mately one thousand and ninety-five dollar. (.1,095.00) 

which FIRST PARTY has already paid to the OWNERS on acooWlt or the 

purohase prio · . 

The payments above stipulated, or any unpaid porti~ 
thereot may be made in cash at any t1me during the term of 
this AGREEMENT. -3-
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ARTIOLE IV. 

BOTH PARTIES hereto reoognize that nRsr PARTY has pur .... 

ohased oertain maohinery am equipment trom VERM BSCH, INC .•• ot 

Phoenix and has only partIally paid tor the same and that the 

sa! d VERMEERSCH. INC.. now holds oondi tl onal sale soon trao ts on 

this and other prop rty ot FIRST PARTY whloh show an unpaId balano 

ot Nineteen hundred., n:ineteen dollars. and flfty ti ve oents 
, ' 

(.1,il~.55) Inolud1ng prInoipal and 1nterest to-date. SECOND 

PARTY wlll promptly oomplete 11 payments due und r these sales 

oontraots so as to be assured ot the use and possesslon ot thIs 

equipment an·d 1 t is hereby expressly agr ed and stlpulated that 

upon SECOND PARTY makIng this payment and taking the assIgIU1lent 

ot these oontraots With tu~l cons nt and approval ot FIRST PARTY, 

he anall thereatter be ent1tled to tully re1mburse hlmaelt trom 

th first monie whioh would otherwise b due to FIRST PARTY 

under the terms ot ARTICLES V AND VI h reot tor tb amount so 

paid together with interest at ~ per annum to ctu&l date ot 

repayment and together with all oosts and expenses of this trans­

aotion. Upon the oompletion of this repayment the equipm nt ahA 

machinery atfected by these .ales ·contraots and/or other liens 
. . 

ot VERHEERSCH t INC., shall b come the property ot FIRST PAR'l'Y 

subjeot to the terms of this AGREEM}]NT and rIghts ot the OWNERS 

under the term ot EXHIBIT A. 

ARTICLE V. 

present 

It is reoognized by both parties that there i8 a~ 

sUbstantial amount of gold 1n prooess in th plant, 1n-

oluding the gold 1n the zino boxes and solutlons. whioh oannot be 

marketed 1 ediately without serious loss, but bioh w11l torm a 

part of the next shipment ot bul110n and whensuoh shipment 1. 

made by SECOND PARTY an honest effort will be made to determine 

the approx1mate value ot the gold wh1ch has been partially re­

oovered at the expense ot FIRST RTY and payment ot this amount, 
, 

as may then be determined, as ell as pay-men t tor opera t1ng 

supplies at cost, suoh as cyanide, z1no. 011a, eto •• whioh are 



now on hand and whioh will be used by SECOND PARTY in subsequent 

opera t1 ons, will be oredl ted by SECOIID FARTY to FIRST PARTY under 

the terms ot ARTICLE IV hereot. 

ARTIOLE VI. 

From the net Mint returns and/or other prooeeds tram 

the sal ot bul110n an4/or other produots derived tram the treat­

ment ot tbt 8a1d ta.111ngs, SECOND PARTY w111 payor dreott as per 

ARTICLE IV hereot to FIRST PARTY a. oonsiderat1on tor thi. AGREB­

J4ENT and a8 rental ot th plant and equlpment th1rty peroent (3~) 

ot all $uch prooeeda throughout the terms ot thl. AGR ENT. Suoh 

payments ~r or d1ta are to be made promptly upon reoeipt by SECOND 

PARTY ot returns for eaoh shipment ot bullion and/or other produot 

derived trom the treatment of the said ta111ngs. 

ARTICLE VII. 

Atter the da te ot th1 s AGRl!: MENT. SECOND PARTY ahali 

assume all oharges aDd obligations oonnedted with the care and 

proteotion ot the property involved and w1th the op ration of 

same and ahall save IRST PARTY harmless trom any olaim ot lia­

bility arising thereatter in th1s conneot10n and shall post and 

keep posted on the property legal not1oe to toot effeot . 

The op.rat1ons of SECO D PARTY shall at all times be 

open to inspeotion by tbe FIRST PABTY or his AGENT to aat1sty 

himselt that the terms ot tbis AGR EMENr are being oarried out and 

oopies 01' all records and operat1ng books ot SECOND PARTY cover­

ing these operations. as .ell as 01' all settlement sheets and ~e­

turn. fro the Mint or other purohasers 01' the produot or the.e 

operations will be furn1shed to FIRST PARTY and copies of the 

settlement sheets w111 alao be t'urn1ahed to the OWNER. 

ARTlCLB VIII. 

BOTH PARTIES hereto Will oooperate towards 8e~urlng an 

extension 01' the present contraot with the OWNER 01' the tailings 

and also an extension of tho oontract for water trom the mine and 
f c-

any ot b r ext na10ns or modi 1 ations ot existing agreements whio~ 
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mQ' mutually' be d emed to be advan tageous • 

ARTICLE IX .. 

• 

It, at any time prior to the oompletion of the trea'­

ment of the ta11ings or to th xero1s ot the OPTION oontaLned in 

ARTICLE X hereof, SECOND PARTY shall f1nd or believe that no 

turther similar operations can be conduoted with profit, SECOND 

PARTY may notify FIRST PARTY in wri ting to that ert ct and thIrty 

days th reatter may relinquish thls AGREEMENT and return the 

plant and qu1pment to l!'IRST PARTY 1n as good oondi tion as it no" 

1., ordlnary wear and tear and damage by the element. or bJ 

oauses beyond the control ot FIRST PARTY xoepted. and thereatter 

th1s AGREEYENT shall oease and t rm1nat and there allall be no 

turther oblIgation to 1ther party hereunder exoept that SECOND 

PARTY shall not b rele sed tro. payment of any oblIgatIons 1n­

curred to FIRBr PARTY or others whIle th1s AGREEMENT .a. in toroe 

and effeot. 

ARTICLE X. 

until November 1, 1934. exolusive opt1on 1s hereby 

granted to SECOND PARTY to purohase outright troB F[RST ~RTY 

al~ ot his right, titl , ownership and interest 1n the oontraot 

w1 th the OWNERS and allot the plant. equipment. property. machi­

nery. tObla. uppli$s and property of every desoript1on looated 

at Harqua Hala or used ln oonneotion w1th th se operations tor 

the sum ot thIrty thousand dollar. (130,000.00) in lawful ourrency 

of th unIt ,4 stat s. lesa any and all amounts whioh may thereto­

foro hay been p 1d to the OWNUt and pa1d or oredltea to lIRST 
. . . 

IIA,.RTY by SECOND PARTY under the terms ot ARTICLES III. IV, y, and 

VI hereot. Such payment, 1f made. .ball oover th e 'lull purohase 

pri oe ot tho remaining tallings trom the OWNER so th t DO further 

rental or royalty w111 be pa1d by SECOND PARTY either to the OWNER 

or to FIRST PARTY and shall also tteot the outright purohase for 

SECOND PARTY and vest olear t1 t1e 1n him ot aU of the other 

rights ot FIRST ARTY in the oontract w1 th the OWNERS (ElHIBIT J. 
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and all of the plant, struotures, machinery, tools, supplies ot 

FIRST PARTY, subject, however, to the terms ot ARTICLE XI. Upon 

the exeroising of this OPTION and the payment by SECOND PARTY to 

FIRST PARTY of the purchase price herein stipulated, this AGREE­

MENT shall oease and terminate with no further obligation there-
. . 

under to e1 ther party. exoept as provided in ARTICLE:xli ereot. but 

SEOOND PARTY shall still be bound by the terms of the AGREEMENT 

wi th the OWNER. (EXHIBIT.I). 

ARTICLE n. 
If the option provided for 1n ARTICLE X is made and 

the purohase completed, SEOOND PARTY shall oontinue to operate 

as before, but shall keep a careful record of all of his expendi­

tures and profits subsequent to that date and SECOND PARTY under­

takes that if and when his net receipts from the operation of the 

Harqua Hala Tailings shall have reimbursed him for all his expendi 

tures including interest at ~ per annum and a reasonable campensa 

tion for personal services oonneoted with these operat1ons, both 

prior and subsequent to the date of exercising this ~ption. and 

including the purchase payment made under ARTICLE X hereof'. that 

then and in tba t event he will thereatter pay to FIRST PARTY l~ 

of all subsequent net profits acoruing to him as a further cons1-

deration for this AGBEEMENT. 

ARTI CLE XII. 

The AGREEMENT~ of SECOND PARTY with referenoe to oon­

tinuous and effioient oonditioning and operation ot the leased 

plant and property are subjeot to prevention or delay by aots ot 
• • • .# • • 

nature, war. riots, fires, drought, strikes, Government regulation, 

financial paniC and all other oauses ot foroe majeure beyond the 

reasonable control of SECOND PARTY, but it shall be the obligation 

ot SECOND PAR~ to endeavor to improve or remedy suoh oauses ot 

delay or suspension of operations as speedily as may be possible 

and thereafter to resume operation promptly and efficiently. 
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ARTICLE nIl. 

It is further agreed by the PARTI ES herein that in the 

event that said SECOND PARTY shall tailor refuse to perform any 

ot the covenants or agreements contained in this AGREEME NT at the 

time herein prov1ded, said FIRST PARTY may address a note to 

G. K. COLVOCORESSES, 1108 Luhrs Tower, Phoenix, Ar1zona, pointing 

out wherein such covenants and agreements are not being perform­

ed and the said SECOND PARTY shall have ten days (10) from the 

date of said notice in which to perform the covenants in accord­

ance with this AGREEME NT and it upon the expiration of said ten 

days said SECOND PARTY has not performed in aocordanoe ot this 

agreement, said FIRST PARTY shall have the right t .o deolare this 

AGREEME NT at an end and to remove the said SECOND PARTY and his 

AGENTS, SUCCESSORS, or ASSIGNS trom the premises and all payments 

made hereunder shall be retained by FIRST PARTY as liquidated 

damages. It is, however, fully understood that the ettect of all 

I notices given in aooordanoe with the above provision shall be 

contingent upon the existing facts actually oomplained ot by said 

FIRST PARTY. 

IN WITNESS WEERE07 the PARTI1S hereto have executed 

these presents, in duplicate, the day and year first above writte • 

WITNESS: 

WITNESS: 

1}Jkr)a cdl. ~'.I11IM1 
,x/. e... @I';-* 

-8-
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Mr. W. L. Hart, 
Phoenix, Ar 1z one. .' 

Dear S1r: 

"'-. 

c 
o 

l? 
y 

Phoenix, Arizona. 
November 1, ~~33. 

Ref'err1ng to that part of our agreem.ent 
w1th you of Decemba~ 12, 1932. regarding our 
right to revoke permission to you to use water 
trom the mine work;lngs. this will advise you that 
we will not exeroise our right of revooation. 

Yours very truly, 

BONANZA AND GOLDEN EAGLE MINING COMPANY 

(Signed) 
By alter T. Martin ., 

Secretary 

., 



AGREEMENT 

THIS AGREEMENT, made and entered into this 12th day of December, 
1932, by and between BONANZA AND GOLDEN EAGLE MINING COMPANY, a 
corporation organized and existing under the laws of the state of 
Arizona, party of the first part, and W. L. Hart, of Akron, Ohio, 
party of the second part, 

WITNESSETH: 

That WHEREAS, the first party is the owner of the following 
mining claims situate about seven miles from Harrisburg, Arizona, 
to wit: 

Consolidated Bonanza Mining Claim (Patented) 
Narrow Gage Placer Mining Claim (Patented) 
North Pole Mining Claim 
Wedge Mining Claim 

and certain real and personal property wnich has been acquired and 
used in connection with the above described claim; and 

WHEREAS, there situate on the above described real property 
dumps of tailings derived from former workings of said claims whic 
are believed to contain gold and other valuable minerals in quanti 
ties sufficient t o permit of the extraction thereof at a profit; 
and 

WHEREAS, the first party has heretofore, on the 26th day of Apri , 
1930, entered into an agreement for the working of said tailings 
with one Frank H. Mitchell, which agreement has been extended from 
time to time and is now in full force and effect until the 26th 
day of August, 1933; and 

WHERKAS, it is t he desire of the said second party hereto to be 
granted the right and privilege to work said tailings; and 

WHl!;REAS, the sai d first party is desirous of granting to the 
second party the ri ght to enter upon said dumps and the lands 
adjacent thereto for the purpose of working said tailings and ex­
tracting valuable minerals therefrom. 

NOW, THERt.,l!'ORE , it is hereby covenanted and agreed between said 
parties as follows, to wit: 

Said first party agrees that said second party may enter on the 
above described property after the 26th day of August, 1933, which 
is the date of the expiration of that certain agreement entered 
into by and between tne said first party hereto and one i rank .h. 
Mitchell on the 26th day of April, 1930, and extended by subse­
quent agreements to and including the 26th day of August, 1933, 
for the purpose of working said dumps of tailings by the extract­
ion of valuable minerals there from. 

Said first party further agrees that t he second party shall be 
entitled to the use ot any of the buildings on ~h e above described 
mining property so long as they are not used by the said first 
p~rty or anyone undertaking to operate said mining property under 
lease or agreement with tne said first party. If said first party 
shall at any time require the use of said ouildings, or any of 
them, for operating said mining property or for any other reason, 
it shall give notice in writing to the said second party of its 
need for such buildings either for itself or for those undertaking 
to operate said mining property under it, and in such event said 
second party agrees to give up possession of said buildings, or 
such part thereof a s may be required by first party, within thirty 
(30) days after receiving such written notice. 
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It is further agreed by the said first party that the second 
party shall, during the life of this agree~ent, have the free 
use of any and all of the old cyanide equipment now located on 
the property of the first party, but upon the termination of this 
agreement the said second party shall leave all of such equipment 
upon the premises hereinabove described ~n as good condition as 
they now are, usual wear and tear excepted. 

Said first party agrees that the said second party may use in 
his operations the water from the mine workings on said property 
but reserves unto itself the righ~ to revoke ~he right and per­
mission to use said water at any ~ime , provided that ~ne said 
second party shall De permitted to actually operate his plant 
and e quipment for a period of at least thirty (30) days prior to 
the revocation of such permission to use such water, and in the 
event the said first party does revoke the permission to use water_ 
the payments hereinafter provided to be made by the said second 
party shall cease; provided, that in the event that ~he revocation 
of the permit to use water from the mines is effected by reason 
of a sale of said premises , or for any reason, and the said second 
party can secure the water from the purchaser of the mining pro­
perty or from any other source free of charge so as to enable the 
said second party to continue his operations, the said second 
party shall continue to make the payments he r-einafter -J;?rpvd..ded 
for; and in the event that the purchaser of said mines makes a 
charge for the use of said water to the said second party, the 
said first party agrees that such charge may be deducted from the 
payments to De made by the said second party as hereinafter pro­
vided, but in no event shall such deductions exceed the to~al 
amount of t he payments to be made by the said second party to the 
first party under the terms of this agreement. In the event the 
second party procures water from any other source than from the 
purchaser or lessee of the mining proper~y, and a charge is made 
therefor, the said second party shall pay all of such water charge 
out of his own funds, and the payments hereinafter provided for 
shall continue; otherw ise this agreement shall immediately termi-
nate. ' 

'l'he said second party agrees to pay for the right to work said 
tailings the total sum of Four 'rhousand Dollars ($4 ,000.00), pay­
able as follows, to wit : 

$1,000.00 upon the execution of these presents, 
and the balance of 

$3 ,000 .00 as follows: 

Second party agrees to ship all precipitates or bullion extracted 
from the aforesaid tailings to a mint or smelter selected by him 
and to notify the said first party of all shipment s when made, 
and to cause said mint or smelter to deposit to the account of the 
said first party, at such bank as the said first party may desig­
nate , ten percent (10%) of all net mint or smelter returns from 
such shipment. 'l'he term "net mint or smel t e r returns" as herein 
used is hereby defined to mean the total amount paid by the mint 
or smeltedafter the expenses deducted by such mint or smelter, and 
other deductions of the freight or express for shipping such pre­
cipitates or bulli on from the plant to the m~nt or smelter. 

In the event that the ten percent (10%) of the returns from the 
mint or smelter he r e in provided to be paid to the said first party 
shall not be sufficient to pay the full sum of $ 3,000.00 said 
second party agrees to pay the balance i n cash at the time he 
ceases to operate on said property; and until the full amount of 
Four ~housand Dollars ($&,OOO.OO) shall have been paid said first 
party shall have a first lien upon all of the property and equip­
ment upon said premises belonging to the said second party. 

Said second party agrees to construct, at his own expense, a 
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plant capable of working said tailings, and to construct all of th 
works necessary for the operation of said plant, and to complete 
said plant and said incidental works and have the same in operatio 
not later than the 26 th day of October, 1933, and thereafter to 
dilligently and continuously work said tailing dumps in the manner 
herein provided so long as it shall be profitable t o extract val­
uable minerals therefrom, but in no event shall this agreement ex­
tend longer than February 26th, 1935 . 

u~ ) 
For the purpose of carrying, out the obJ.:i:-gattbns imposed upon him 
~ this agreement, the seoon~~~arty shall be enti t led to enter 
upon the aforesaid dumps and so much land adjacent thereto as is 
reasonably necessary for the purpose of erecting the plant for the 
treatment of said tailings and for the operation of the same, and 
for depositing the tailin gs produced by the operation of the plant 
so to be erected. ~ r.v~ 

I t is understood and agreed /however , that in all the above 
described work and operat ions / the second party shall so limit his 
p~sa.i.d-mining-:l?"p.()pe ty, and .s-ifconduct his operations 
as not to interfere with the; working of the above escribed min~g 
pTapeT'ty, and will so deposit the tailings from his said plant at 
such point and in such manner as not to interfere with ~ future 
opera tions ~ the s.aLd -IllinLng property ~ < • ..: c..., 

This agreement is limited to the dumps of tailings on the mlnlng 
property hereinb~fore described, and does not in any way authorize 
or permit s~a ~y to develop or work the said mining property 
or any of the old~~ste dumps 1 and first party shall not be liable 

~~~l~n any manner or ~o any extent to laborers and others employed 
by second party, or to persons who may furnish materials or mer­
chandise to second party, and second party shall, on or before be­
ginning operations under this agreement, post a notice at all 
places where he carries on operations and notify all laborers wham 
he employs and all persons from whom he buys materials or mer­
chandise, that he is authorized only to work the tailings on the 
dumps hereinbefore described, and is not authorized or permitted 
in any way ~ work or develop the mining property upon which said 
dumps are situate. 

It is further agreed that a notice of nonliability, such as is 
provided by Section 2029 of the 1928 Revised Code of Arizona, will 
be posted and recorded, and the second party agrees to keep said 
notice posted upon said property as provided by said Section 2029, 
Revised Code of Arizona, 1928. 

It is agreed by the parties hereto that the terms of this 
agreement shall commence on the 27th day of August , 1933, and shall 
expire on the 29th day of .J!'ebruary, 1935. 

It is futher agreed by ~he parties hereto that in the event the 
said second party shall fail or refuse to perform a~ of the 
covenants or agreements contained in this indenture at tne time 

d in the manner herein provided, said first party shall address 
notice to W. L. Hart, Salome, Arizona, pointing out wherein sucn 

ovenants or agreements are not being performed, and the said 
econd party shall have fif'teen (10) days from the date of the said 
otice in which to perform the covenant in accordance with this 
greement, and if before the expiration of said fifteen (15) days 
aid second party has not performed in accordance with ~his inden­
ure said first party shall have ~he right ~o declare this agree­
ent at an end and to remove the said second par ~y and his agents, 
uccessors or assigns from the premises, and all payments made 
ereunder shall be retained by first party as liquidated damages, 
nd if the re is unpai d balance of ~he ]'our Thousand Dollars 
$4,000 .00) it shall become immedia~ely due and payable. 
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It is agreed by the parties hereto that if the said second party 
shall have fully completed extracting all valuable minerals from 
the said tailings dumps in the manner hereinbefore provided, or 
shall have paid the full sum of' li'our .ohousand Dollars ($4,000.00) 
to the said first party and shall have ceased operations for any 
other purpose, said second party shall be pa rmitted to remove fram 
said premises all of the machinery and equipment placed on the 
above descri bed mining claims by ~he said second party. 

This agreement shall not be assigned by the second party without 
hhe written consent of the first party having Deen first obtained. 

This agreement shall be binding upon ~he heirs, executors, ad­
ministrators and assigns of the parties hereto. 

IN WI TNESS M~~REOF, the said first party has caused these pre­
sents to be execut ed by its duly authorized officers and its 
corporate seal to be hereunto aff ixed, and said second party has 
hereunto placed his hand the day and year first written above. 

HONANZA &. GO LDEN EAGlE MINING CO. 

By 

., 
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slimes progress in one direction and the 
cyanide solution in the opposite. After 
the solution containing the gold is dis­
charged from the slime tanks it runs 
into filter tanks. Merrill-Crowe 'precipi­
tation is used. 

W. J. Franklin is in charge of the ' 
operation. A total of fifteen men are 
employed. Julius C. Ingersoll, con- • 
suIting engineer for the Snyder inter­
ests, designed the plant. 

-



ployers through organized labor unions. 
The most striking result of the survey 

is the relatively small proportion of em­
ployees found to be dealing with em­
ployers through organized labor unions. 
Second is the indication of progress 
made by employee representation plans, 
particularly among large industrial com­
panies where some form of collective 
bargaining is necessary. Third, if the 
survey had been extended to the large 
number of small companies in the coun­
try, it is likely that individual bargain-
: . ... ~ .•• _-",_ 1 11---'. ___ _ -'------- .. 
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Precipitate Treatment 
At Jackson, California . . . Amador Metals Develops 

Economical Procedure for Making 990 Fine Bullion 

S. E. Woodworth 
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~,1r ., Tiel tel;' "\tlartin 
44 11ortl1 First }. e ,. 

oen1x, hrlzona 

Deoember ~th . lMl 

r 
liei!!a!:~a_H.!l!. !ai1iIY::is_ 

As ! men.tioned in conversa tton .I found an opportunity to 
vi 131 t the I:arqua Hala Mine on tbe 6th inst. and notlJd r:i til 
"nt::.!'est the 0'P'·aTa'tion of the pl·.t which Win'-ers ins ias .::..lled 
and f: ich seems to be very com",act and econouical . .1cc01'u1n,: 
to his stateoents it 1s alse very.ett1alent aud he. clai s to 
be .making 8 hie;h percentage of gold recover] , 81 tllDUeJ.l he did 
not 'ei ... me any detailed ficure in that respect . ,,-it the present 
tl1C i;", is trefL inG 8 bout B~ tons r: day .scrapinu up the ;,." ~lmnnt 
of' the higber grade tatlln.-..:;s rib;i.ch was lef In the 10\ _ 'OUlld to 
the north o-r tbe old nill and tel1in,3s pile but I do not ·:;:cct 
that h caul-o. continue in tlH)t section very illucr.lloncc unO. h.: 
has already sar'lpled the' lerge taill ,£1 pile and tells! c tbat 
\'7lilc it in p=etty lot grade he pIons to c nt1nue treatinG at 
l ost wome o.f t";e na.terial .. but prcviouolyhe hopen to enlarge 
,i.E' ?1 n" sO that he can han'le up to 50 tons per de; • 

I '"Ild ~rstantl1 at; no tes:;s l"f:nrc :Vi: t . een run 0 0. Y o~ e 
frol"l t. cd _ 0 Dr + a ':.cn :,,, O~j tb€ mine. .Jut tIl is ,atte ha~ ·"'ell 
di:"eus I.':cd b; tween '';"in'w f;)rss an ~ :.:o1'f'on and I fo 1 co .. f'idoil't tI~; t 
t e;r ",ill try au; t he 0_ "~retion ot tbe pl nt on 10"'; ..... f'u{L: 0;'''';> 
pro v.: ded it .on in ... ,;;s to ;'c>i ve s~ti;:>l'aeti::ln iu t,..: i.:"' a tr'ent of 
t 1<': tc..ilin s. 

:inters told me that the ootcrial f 011 the 10iJ _' -UF), -;hich 
he is now tl'eati ''1'''; averages aro.und '!P3 . 50 r uC., ,. lie .... seedS 
pr€:tty high, and 11e ·.:.ad ftgnred the) t the largo _ ile 0;[' toilln~:s 
T";ould probabl~" run about :l .. 75 per ton ~ a1 thO'l' 1 he dio not 
at ave su1'l'icient i formation to r. k. lirJinar~ C:'3 ~inc.te 

of fu"lY' po. rot 1 c ular v ~ 1 no • 

Tho present plant seems to have I'oduced a con.sideroi:le 
ton aCe ot flotation -concentrates and they are still consi der' ng 
t' c best neans of treat'ng tl':lese concentrates for tbe recove'l"y 
of t _ "'; gol contai.neo . I understand that no shit nents bave ~ret 
been he ·'c ~ 0 do ~ea!ld therefore no } ... : .. eo royal't;- is dw; , but 
JOu 71 t11 'loubtle.s<- recall tl:at in accordan.ce i:lit.' '"'.~ "t;e ... l.1S of 
the contt'ec of .: ~·ril 1, 1941 , JiLtc...L'v 43L01 .... 1d .. By ~-ou ",100 . 00 
:~s '1ininw,. _ental or rOJalty on the 16 h of t'.is IJ..Jilth an in 
like nannf~r "he sum 01' ,200.)0 on the 1'lr.&t uf Ja.uo.ry a.n" each 
nrnth thcrc'fter . 



.. 
I would like 0 SUC8cot that it miGht be in order to 

request tl at Winters should mateo up a little s·tatcncnt ott or 
on the 15th or 510t of' this month sbo ing \'4bat tonnage of 
tailin~s ~lC hOG actually treotee so tho t yo u \'J111 be able to 
rollo· his o")erat1ons I~~ore closely in ruture and oin11 r 
st.uteTIl..ents should bo m de at the end of ea.ch calondar flont • 
FeGl quite sure tlat \~1nters 1'1111 huve no ob jection to coni'Ol"nint 
to this request even though it is not a specific oblt '3ation of 
his ~ontract . 

Yours very truly.-

.,W:VJ.; 



R1CORD OF nAR~UA Hdl A SHI}~ '~ T5 OF P~CI?ITAT& 1934 

lfO. DATE SHI PPED TO N j~T D13Y i;n-:tGHT 0 ' .. . GOl.D. V.A1Ul'; oz. S I LV ', R VA 11U r; GBOSS VA1Ur; NeT 

* GOLD & SIL+ VA1J ~, 

V ~R 

1 7/23 u. s. Co. 665.58 20.050 ~ 672.22 15.27 (; 9.81 $ 68 2.03 ~; 617~ 28 

2 8/7 i. s.& R. 89. 20 5 .160 171.73 8.41 5 .48 177.20 
~ -

1b5"~ 

#3 8/22 A. S.&r,R. 79.70 27.640 900.11 31.19 18.72 918.a4 a96, 78 

14 9/4 I. S.& R. 106.30 54.364 1822.75 4 2.63 26.56 1848.31 1824,14 

5 9/16 u. s. Co. 43.88 13.743 460 . J 8 10.64 6.76 466.84 460.57 . ' .. 

#6 9/26 U. 8. Co. 301.36 33.990 116o.3l> 20.85 13~13 1179.48 1149,04 

TOTAL 1176.01 156.147 ~5193.24 128.69 -79.46 $6272.70, t 6093.0 



~ 

Form e.O. 77 8·20·}4 10 M 

FINAL ETTL TED STATES SMELTING · REFINING AND MINING COMPANY 
1756 NINTH FL.OOR NEWHOUSE BUIL.DING 

G. • OOLVOCORRu ' 1108 Luhrs TO.~~~ Lf>to~~i~!a~rTZ~-~~~--~!---~~~~------------------' 
Pay ao""Ict--proa.UCfer-- --r;1cen8e-ts-;.,-;1:3~ ----------------~P-~-S-a:l_oTtle-,---xr-tz-.----------------------------

Ore ___ ~e_~ 1..2!j;_~_~~s _______________________ Lot No.~ _______________________________ Class ________________________________ .. ,. 

Sampled by.-----------------------------Recelf6iu~-31~T25-----------Sampled ____ ~~_21 ___________________ Assayed __ ~~&g _________ _ 

Metal Quotations-Silver .. .d4.l.25 Copper N Y Lead NY ' Zinc - -------- , .--- ---------------------- , .--- - ---- ----- - --- - --- - --. 

ASSAYS GOLD SILVER PER CENT PER CENT PER CENT PER CENT PERCENT PER CI:NT PI:RCI:NT PI:RCI:NT oz •. PER TON OZ •• PER TON COPPER WET LEAO INSOLUBLE IRON ZINC 8ULPHUR LIME 

U. S. S. Co. . 
-

Uml!ire 
~21.2e Settlement Assay 481.f 4.7 6.2 .7 50.f> .4 5.9 

CAR NOS. WET WEIGHT METAL VALUE WORKING CHARGE 

l!iX.J?l'6SS . Gold 100% @ ItO 9A~ .a.4L Treatment 

" 
Silver 100% @ ,8.4.12! 3Q6 ~ Insoluble 

Copper Zinc ,-

- Lead Sulphur '. 
" 

- Zinc Speiss ,. 
" 

Total Metal Value 91 ,295 ,,, 
ati.oo Less 4. % of value of silver 12 r.t~ 

~ 

Less 1 box 3i.OO '. 

Total Wet Weight ::. a~ . 
Total Debit 1i¥;u~s ac • .00 Gross Value 21 9.AP. ~? Iron 46.Q9 

Less !PO .... it % ~ , ~ Less Working Charge 4 An Net Working Charge 

Dry Weight. lba. j3.BB Payment for .Q219~ tons" • 278 /22 I per ton ....-- "; 

Freight advanced @ per ton -=- .-~ 

y'-P'M Ex,i>ress Chal·ges . ~ 1.17 
Sampling Charges 

~ 
1'-.,. _ " 1- -~.-

Aasa~ ObgS . &: Handling I ~~:~ ;L9~g9 18 ~7 . 
.. ; :1 I .~ / 4fin i'7 

, 7 T -
~ -

J r , 
.' Former ».J .. 1444 f ~7 

Checked by . II ',c 
"' 

Approved by " 
~ Net PavmeDt ! ~~ • '" I ---;:; - ' ..... ."'-

---

J 



FormC.O. 77 8· 20 · 34 j lOMI UNITED STATES SMELTING REFINING AND MINING COMPANY 

I J.L E NINTH FLOOR NEWHOUSE BUILDING 

1786- A . Oct . 11 1~. I Salt Lake Crty, Utah, _________________ ~_"';_ -----_ 
G. • COLVOGO llOS Luhr 0 r, Fho n1x , Ar1z.; • 1 e .Ariz . 

Pay o1Q--Pro-auoers1..-"1-oeD.Se-1~13~"o---nn-----------------------------------------------

Ore_!!-"eclpl t tee __________ Lot No. ___ ~ ________________ Class 

Sampled by------- ---------------Receb'6t V: 54: Zl Zt5 _________ Sampled __ g~~~------------ AssayedJ: 0- 1 --------- - -
Metal Quotations-Silver .. 64125 Copper N Y Lead N Y Zinc -------- --- --- -- --- , .--- - ---- ---------- , .- -- - - - --- - -

ASSAYS GOLD SILVER PER CeNT P"R C"NT P"RC"NT PER C"NT PERCENT PElt CENT PElt CENT PncaNT 
oz •• PER TON 0.%'. PER TON COPPER WIET LEAD INIOLUIILE IRON ZINC IIULPHUIt LIME 

U. S. S. Co. • 

Um2ire -
Settlement Assay 12&>·12 138 . 3:: 2.5 . 5 1.0 . 2 7l. . l. . ! 12 . 2 

CAR NOS. WET WEIGHT N~A"""lWr~ E WORKING CHARGE 

Express Gold 100% <fft"' . ' vv 
'" '1'111l ~ Treatment 

Silver 100% @ 64l. 25 "' sa 72 Insoluble 
, Copper Zinc 

, Lead Sulphur 

Zinc Speiss 

Total Metal Value 7 . 86::: 27 -
39~ .~Q Less , % of value of silver ~ ~ 

eBBbl 8& 00 ox.. · 
1; Tob' W .. W.i,b, :~: 

Total Debit 
. aelrtS pulp : Gross Value 17.858 -2L Iron 

Less WO? n % A 1 ~ Less Working Charge ~n '1t1l Net Workinll Cbarlle 

Dry Weight. lba. 301 . 35 Payment for . 1506' tons @1 7 .82~ 97 I perton 1l'19 ~ 
Freight advanced @ per ton 

20 . 44 1MtP" ~r as charge 
Sampling Charges 

10,Qo A.sAJ Chg! . 0 snell1ng 
30 "" 

1149 M 

Fomer fis., 

Checked by 

Appro'Ved bv Net Pavmenr 12 as 



Form C.O. 77 8-20-34 10M 

UNITED STATES SMELTING REFINING AND MINING COMPANY 

I.E! NINTH FL.OOR NEWHOUSE BUIL.DING 

Salt Lake City, Utah, ___ ~_~~ __ l~_~~~_~ ___________ ~ 
. G. • COLVOCO II L r. 1 oen1,X. rl • 10 , 1. 

Pay GCi11r- roduoera-1;1c(:Jn-s ---tlS-.?;l:3;.~G------------------------------------------------------------
- J:!reclpi t t s . 3 Ore______ _ _____________ Lot N 0. ______________ Class_ 

Sampled by ----------------..R.ece~lJ: g4 ~ ~1 _______ Sampled ___ ":'_~ ____________ Assayed_ 1 ~.:-l ______ _ 
Metal Quotations--Silver .6412 Copper, N. Y. Lead, N. Y. Zinc ------------------------- -------------------- ------- ---- --------

ASSAYS GOLD SILVER PER CENT PER CENT PER CENT PER CENT PIlRCIlNT PIlRCIlNT PIlR CliNT Po CliNT oz •. PIlR TON oz •. PER TON COPPER WilT LEAO IN.OLUBLIl IRON ZINC SULPHUR LIMIl 

U. S. S. Co. 
_. 

Um2ire a.5 .5 .~ .1 Settlement Assay ~i;)U .J.2 13S.~f 1..0 '7~.1. ~.IS-

CAR NOS. WET WEIGHT ltiilA"'MII~ E WORKING CHARGE 

" Express Gold 100% rJ'- • .,- r7 _'19:' ~ Treatment 

" 
Silver 100% @64l.25 as 72 Insoluble 

.. 
Copper Zinc 

Lead Sulphur 

Zinc Speiss 

~ Total Metal Value , .86~ 2'r 
~ I ~ij.50 Less ~ % of value of silver ~ 55 
••• 86 00 box..· 

J:; To'" W .. Wright ~ :5 Total Debit : ·aeftt- pW;p Gross Value '1.858 ~ Iron 

Less H"O~£l % ~ .1 5 Less Working Charge 5Cl '15 Net Working Charge 

Dry Weight. lba. Payment for .1506'15 tons @ ? ,821 97 per ton 11.,9 49 
Freight advanced @ per ton 

A.say Chas . & H8.lldllng 

..,c •. _ ~re.8 charge. 
Sampling Charges_ 

20 .. 44 

30 ~ .. 

Checked by 

Approved bv Net Payment 12 65 



Form C.O. 77 8-20-34 10M < , 

UNITED STATES SMELTING REFINING AND MINING COMPANY 
NINTH FLOOR NEWHOUSE BUILDING 

Salt Lake City, Utah, ____ ~~_~!:_!_l:_~ ____________ _ 
uhr r. 1%~ r1 - • •• 1 . 

Pay w--. 'S- .1.3-u-e----------------------------~---------------------------------

' k' 1 It tel 3 Ore___________ _ __________ Lot No. __________________ Class______ - 1. ---. 
Sampled by------------------Rece~I1: 54:'1 _____ _ Sampled ___ -:_~ ________ Assayed ______________ _ 

Metal Quotations--Silver __ ~ ______ ~ ________ Copper, N. y. ________________________ Lead, N. y._______ _ ___ Zinc __________ _ 

ASSAYS GOLD SILVER PER CENT PER CENT PER CENT PER CENT PER CENT PElt CENT 
OU. PER TON OZ •• PER TON COPPER WET L£AO INSOLUBLE IRON ZINC SULPHUR 

U. S. S. CO. 

~--------------I----~' ---I------' -I--------I--------I---------I--------I-------~--------1--------1-------
Umpire 

Settlement Assay 

CAR NOS. WET WEIGHT 

2 . 5 . 5 1.0 .2 . ! ~ •• 
. tiiifA "" WORKING CHARGE 

Gold 100%@-- · - r" .7-7~ ~I-=T..:.re:.::a.::tm=-e:.::n=-t--------I--------I---­
Silver 100% @64125 ~ 7 Insoluble -

~~-I-~~~------II---------I·--~-

Copper Zinc 

Lead Sulphur 

Zinc Speiss 

Total Metal Value I '1 t 8 §1! --=2=-'=-11------- ---1------1----

~~-s~------~SO~.' ... ~5· ~10~--------I-~L=es=-s~~--~~o~o=f~v=al=u~eo=f~s=il~ve=rl---~~~-~~II---~-- ----------II-------I.------
~e.a~ 86 00 

.&;ft8 ptd: 

Dry Weight. lb,. 301 . 35 Payment' for 

Freight advanced @ per ton 

_ CU. ,:re.. Margee 
Sampling Charges 

Aleay Cb£8 . Ii Readling 

Checked by 

Approved bv 

Gross Value 

Less Working Charge 

Total Debit 

'I ,868 .-.7L1-Ir-on------------I-----I----
3{] 95 Net Working Charge 

. 15<>ef5 tons @ V ,821 9'1 I per ton 11'9 48 

20 . 44 

19. 00 
30 '" 

llS6 21 

Net Pavment u ss 



Form C.O. 77 8·2 0-34 10M 

-
UNITED STATES SMELTING REFINING AND MINING COMPANY 

PROVISIONAL S TL T NINTH FLOOR NEWHOUSE BUILDING 

1786- A Salt Lake City. Utah. ________ Qot . 4 , 1934 

Pay - ___ Ga.__ -OOLV£l~~~~ --- t~Jnhra-.T.Qwer . Pb8f~h 1z-.. pan Producer. ______ $ . F ____ ~ • I Al."J-Z . 

Ore __ ~reo,...lltate8 __________ Lot No. ____ .3... ________ ____ · _ Class_ 

Sampled by _ ______________ ..R.eceived _____ 9 - 2L _ _ __ Samp(ed ____ ~_~~ _____ Assayed_..l..O~ _________ _ 

. s-S'[ GOLD :34. qI25 N Y T d N Y Z' M t [Q otatton t vet' .'(;0f5per ......Lea me ea u ------ ----- - -- . - ------ ----- , . - - -
ASSAYS GOLD SILVER PER CeNT PER CENT PER CENT PER CENT PE"CENT PE" CENT PaR CENT PERCENT 

OD. PE" TON OZ •• PElt TON COPPER WET L EAD INSOLUBLE IRON ZINC 8ULPHUR LIM. 

U. S. S. Co. 

Umeire 

Settlement Assay 230.12 2 . 5 ~.o . 2 71 .1 .2 2 . 2 
CAR NOS. WET WEIGHT METAL VALUE WORKING CHARGE 

Express Gold 100% @S3 .780~ 7773 .5fL Treatment 

Silver 100% @ Insoluble 

Copper Zinc 

Lead Sulphur 

Zinc Speiss 

Total Metal Value 777~ ~ 
394. 50 Less % of value of silver 

Le.a box •• 86 . 00 
Total Wet Weight 

~:: w;;~ - Total Debit 

SO~ . 5.0 Gross Value Iron 

Less H'O 2 .0 % A .,~ Less Working Charge 3.0 75 Net Working Cbarge 

Dry Weigbt. Ibs. 301 . 35 Payment for . 1506'1" tons @I 7'142 / 80 I per ton 1166 65 
Freight advanced @ per ton 

.... .... ~r.ss charges 
Sampling Charges ) 

Assey Chga . ) • Ban41ins 

Checked by 

Net Pavment 

20 • • , 
]0 . 00 

lHS6 21 



8-2 0-H 10M 

UNITED STATES SMELTING REFINING AND MINING COMPANY 
PROVISIONAL SFrTLE11:ENT NINTH FLOOR NEWHOUSE BUILDING 

1.'186- A 

Ore_~~.p-lt~tes _________ ___ Lot NOo-___ 3._ _ Class___ -___ _ 

Sampled by ___________________ -R.eceived __ 9 ... 27 _____ Sampled ___ ~_~~ _____ Assayed~.=l-___ _ 

M t l Quotations-Silver GOLD : 34·~~,rer N Y --Lead N Y Zinc ea ---- -- - , . --- ---- - ---- , . -- -

ASSAY8 GOLD SILVER ' PER CENT PER C liNT PER CENT PER CENT PERCENT PER CENT PERCENT pnCENT 
oz •. PER TON OZ •• pER TON COPPER WET Lu.o INSOLUBLE IRON ZINC SULPHUR LIM. 

U. S. S. Co. -
Umeire ,...-- ~ 

Settlement Assay 230 .12 2 . 5 1.0 .2 71-.1 .2 2 . 2 
CAR NOS. WET WEIGHT METAL VALUE WORKING CHARGE 

Ex:Qreas , Gold 100% @53 ... 780~ ???2 ..5!L Treatment .-
Silver 100% @ Insoluble 
Copper Zinc 

-- L ead Sulphur 
, 

r Zinc Speiss 
- . Total Metal Value 7773 JlL 

394 . 50 Less % of value of silver 

Less boxes 86 !00 T 

Total Wet Weight 
30~ : ~~ ~ *;;r- Total Debit , -~g- pIS 
~O!l . 50 Gross Value Iron 

Less H"O 2 .0 % 6 .. 1 f\ Less Working Charge 30 '15 Net Working Charge 

Dry Weight lba . 301 35 ! Payment for • 1506-75 tons @I 7'142 / aO I per ton 1156 65 
Freight advanced @ per ton 

;a«.a. ExPress charges 20 . 44 
Sampling Charges ) 10.00 SCl !\4t 

ASS81 Cbgs . ) &. RaaQlins 

' -

" 
. 

, 
,. 

Checked by 

Apnroved bv Net Payment 11~6 21 



Form ·C.O. 77 8· 20·34 10M ,-

UNITED STATES SMELTING REFINING AND MINING COMPANY 

NINTH FLOOR NEWHOUSE BUILDING 

Metal Quotations--Silver ------------- - , .- ------ -------Lead N Y , . . .. - -. -

ASSAY8 GOLD SILVER PERCCNT PER CENT PER CENT PER CliNT PEIICmT PER ClINT PEII CENT PIER CENT 
OU. PEII TON OZ8. PER TON COPPER weT LEAO INSOLUBLE IRON ZINC 8ULPHUII LIIiE 

U. S. S. Co. . 
Um2!fe 

Settleruent Assay ~O.1.2 2 . 5 1 . 0 . 2 7T.l ~ 8 . 2 
CAR NOS. WET WEIGHT METAL VALUE WORKING CHARGE 

ExprefU. Gold 100% @S3 .~ 77~ ~ Treatment 

Silver 100% @ Insoluble 

Copper Zinc 

Lead Sulphur 

Zinc Speiss 

Total Metal Value 7773 
~'J4.tiO Less % of value of silver 

Less box •• 66 . 00 

!rw~- ~:~ Total Debit 

e";-" 302 ~~~ 
Gross Value Iron 

Less H"O 2 .. Q % 6 Less Workinrc Charlle 00 -.onr Net Workinrc Charge 

Dry Weight. lba. 501 .55 Payment for .1~6'15 tons @I 7'142 /80 I per ton 11§6 65 
Freight advanced @ per ton 

~ .•... Anresa oharges 20 •• 4 
Sampling Charges ) .Q.gg !\n " Alaat CiliS . ) &:, aaa411DS 

Checked by 

Approved bv Net Pavmmt 1136 21 

, 



--- ,..,. 
~ 

Form C.O. 77 8·20 · 34 10M 
f 

I L ;f,ED STATES SMELTING REFINING AND MINING COMPANY 
~ .I-

'15 NINTH FLOOR NEWHO.USE BUILDING 

•• ruv ~ . L1lhrII Tu~~: Lyt~~~i U!ah -----~----~-----!--------------------------~ 
Pay 0014--r _ .... _--' "..1.-o--l..-t UUUClV 1i~.--r-.-l5--"-46-------------------·P;;;-altrn.I--"ttlZ.----------------------------

Ore_~ ____ ~~ ~!_~~ ~~ ________________________ Lot N o.~ __________________________ Class _______ --------------------..... 

II' 
Sampled by --------------------------Recea __ ~'l ___________ Sampled____ ~__ ________________ Assayed _________ ----------
Metal Quv,u,·:;",.u S;!ver . • 64l J5 Fopper, N~t-~ _ _ __ ___ _ ___ .Lead, N. Y. _ _ __ __ Zinc __ ---

ASSAYS GOLD SILVER PIIRCI;NT PIIR CliNT PER CliNT PER CENT PIIR CliNT PIIR CliNT PERCENT PIIRCENT 
OU. PER TON ou. PER TON COPPIER WIlT LEAD IN.OLUBLE IRON ZINC SULPHUR LIME 

U. S. S. Co. . 

Umpire --. 

c •• 1. It Assay 02l. . Be 1tJ.1 . tl 4.'1 6.2 • '1 50.5 . t 5 . 9 
CAR NOS. WET WEIQHT METAL VALUE WORKINQ ..... ' .. D"' ... 

J:.XprS88 Gold. 100% @ 110 .Val .. 41. .Ireat",,,nt 

Silver 00% @ .. tt412! 30e .. '1. T. -'- -

Copper 'J Zinc 

.L~ -~!I!:t'i ::: .:' ~'I!' Sulphur 
.. 

• 1' . ...... , 
1 Zinc Speiss , 

1 
, , Total Metal Value Q1 O('l"'- 1\" 

, 86. 00 Less £ % of value of silver If 'l~ Mi 
-Leu 1 box zg .oo . 
_TJl~ Wet Weight :_O~ 

Total Debit ~~gDt'- -vl"·~ ·::- Gross Value "'1 .282 B2 Iron 

Less H'O ... A :t ·,it %-1 Less nT. Charge 4. M Net W o.r~g Charge 
-

Dry Weight. Ibs. 4~.aa Payment for . 02194 tons." t 122 I per ton .66 8j 
Freight advanced @ per ton .. 

X'-n'p" Express charge_ j 
~ &. 22 

Sampling Charges 

~ 
. 

A.aa.x ~~I(C. • & Han41Sns &Q=m! 1& 19 

·' ... fin I 
,,, 

, 

Jj 
FOPmar l)aJ ~ 119 1 Checked by 

Approved by Net Payment .. ItA - '. 
-



1--' . , "I - -
. ~" > 

Fo[m C.O. 77 6-30-~" . 5M ~ 

UNITED STATES SMELTINP REFINING AND MINING COMPANY ( 
NINTH FLOOR NEWHOUSE BUILDING 

Final Settlement 
Salt Lake City,. Utah,_!UguS t 11,19~4 1622-A 

Pay ~ .•. Col ~~re.£!:.~~ ~uhrJL~O~~boeD1X. _1P _l~ .... A£A 
A r 1 z. ~F ..... _.1JAlome J A r1 z • 

Ore _____ ~HU1.taDL.. ____________ __Lot No. ___________ l ________ Class _______________________ 

Sampled by ---------------------------..R.eceioe<boia ~ 31~n_e---Sampled-------'l~.J7--_--- Assayed ___ -'Z.~.2.8 _________ 
Metal Quotations--Siluer .6~125 _ _Copper, N. Y . . _ _ ___ _ _ _ _ Lead, N. Y._ _ _ Zinc _ _ __ 

ASSAY. GOLD SILVER PItRCENT PER CENT PER CENT PER CENT PERCENT PERCENT PER CENT PERCENT oz •. PER TON OZ •• PER TON COPPER WIrT LEAD INSOLUBLE IRON ZINC SULPHUR LIME - ret u. s. s. Co. , ."'0 A 

i 
Umeire 

Settlement Assay 72.1" 55.05 6.& .a . 63.5 .s l'l.a 
CAR N08. WET WEIGHT METAL VALUE WORKING CHARGE 

:lxpr ess Gold 100% @53.630-4 2419 89 Treatment 

Silver 100% @ .64l.all 3fj SO Insoluble 

Copper Zinc 

Lead Sulpbur 1 

Zinc Speiss 

Total Metal Value 8455 It 
Te'tal .e1ght 61BtQ~ Less " % of value of silver 1 U 
L ••• Dra Box ".5 W_ 510.DU 

1.00 Total Debit 

Net Weigbt 65i.1O Gross Value 2453 '78 Iron 

Less H"O O. "I % 3.1. Less Working Charge ag -sa Net Working Charge 

Dry Weigbt, lbe. 555.58Paymmt for .~'7779 toni @I Ise<il I. I per ton 656 ""1 
Freight advanced @ per ton 

Assay Cbarga J 
Sampling Charges , &Btl han411n~ 10.00 
EXpress -ohars •• 29 til ~i 4:i 

Checked by 

Aeproved by Net Payment 617 28 

\ 

- . 
~. -, 



· 5M 

J'iIlal Settl - Salt Lake City, Utah,_.!~~ ~l.l~ 1622-A 

UNITED STATES SMELTING REFINING AND MINING COMPANY 

NINTH FLOOR NEWHOUSE BUILDING I 
Pay G. 1.COl? oore 8e. ~~ ~ PJa.o.tIaix_ 

-----------&ld-Lr~rulj_=_--~-- - • 
Ar lz __ -!.P-L .:Jsl_O_LAr1Z:. ____ 

Ore ___ I _~r _~_tP1 ~~8_____ l.ot No. __________ !... ______ Class ____ ----------
Sample~ bY----------------------------Receive~ii_~H-;n%5---Sampled _______ '!.-2' _______ &sayed ___ .1_~..ze ____ 
Metal Quotations-Silver _.'~125 Copper, N. Y.__ _ ____ ___________ Lead, N. Y. _ __ Zinc_ - - ---

ASSAY. ,~ GOLD SILVER PER CENT PER CENT PER CENT PIER CENT PER CENT PERCENT PER CENT PItRCltNT oz •. PER TON OZ._ PItR TON COPPER WET LEAD IN.OLUBLE IRON ZINC SULPHUR LIMit 

U. S. S. Co. 
, 

~:!,. 

Umeire I 

Settlement Assay 72.17 55.00 '.1 .e 13.5 .s l.a 
CAR NOS. WET WEIGHT METAL VALUE WORKING CHARGE 

.KXpress Gold 100% ~.~O. 2419 8 9 Treatment 

~~ 
, 

Silver 100% @ ._..LZ~ 3fi ~ Insoluble I 

I Copper Zinc I 
Lead Sulphur / 
Zinc Speiss I 

Total Metal ValJle 1455 1_ 
fttal. • • 1,14 a •• oo Less.- % of value of silver I 41 I 
lAa"'~JSex. ".1 7 
iiT-l9. RO.SO z 1.00 T¢al Debit 

Net Weight 551.5('1 Gross Value 14151 ~ .fton 

Less H"O a., % !.tl Less Working Charge M ~ Net Working Charge 

Dry Weight. lha. '. -.I8Payment for .277.,9 tons @I uS41 at I per ton 656 .,., 
Freight advanced ~ per ton 

• Assay Charges 

II Sampling Charges J 8114 haJUlllng 10.00 
F,xpre.. Obarge. 29.41 3t ,. 

Checked by 

Aperoved by Net Payment 61'1 88 



SELBY LOT 

Mark 

Arrived 1/'1, 
ASSAYS and ANALYSIS 

Gold W.91 ozs. per ton 
Silver 190.'1. ozs. per ton 
Lead % 
Copper (wet) % 
Insol. % 
Iron % 
Zinc % 
Sulphur % 
Arsenic % 
Antimony % 

IMPORTANT! 
If not advised to the contrary 

within days from date we 
shall assume that returns are satisfac­
tory and the product covered by this 
statement will be placed in process. 

American Smelting & Refining Co . 

• FORM 8 10M 4·34 

,. 

• RECEIVED OF 

By 

San Francisco, Calif. 

~o1908Gftt ..... y 

AMERICAN SMELTING & REFINING CO. 
SELBY SMELTING WORKS 4t~ 

1 

405 MONTGOMERY ST. 

'Sam weighing gross 

Tare 

Moisture a3!1. % 

lbs. 
... lbs. 

..... " Ibs. 

lbs. 

Samples 

NET DRY WEIGHT 

lbs. 
=====.U: lbs. 

PERCENTAGES and PRICES DEBITS 

Less 
Less /8 
Less per lb. Less 
Less per lb. Less 

Base Charge 

Totals 
Value per Ton • .. __ '=== 

Value of 
Sampling~nd Assaying 

Reducing -- ~-~ 
Burning, Grinding and Sifting 
l"p@ii'~t 

'er ton 

Totals 

NET PROCEEDS II 
".1-



San Francisco, Calif. September 'lth. 19M 

RETURNS OF Precipitate. RECEIVED OF Barqua lIala Talliags Ifill 

SELBY LOT .265 

Mark 

Arrived 

ASSAYS and ANALYSIS 

Gold 6'18.6. ozs. per ton 
Silver 788.'15 ozs. per ton 
Lead % 
Copper (wet) % 
Insol. % 
Iron % 
Zinc % 
Sulphur % 
Arsenic % 
Antimony % 

aheck i •• e' to I 
G~ M. Colao core •••• 

110'1 lGhr. Tower 
~enix. Arisona 

IMPORTANT! 
If' not advised, to the contrary 

within days from date we 
shall assume that returns are satisfac­
tory and the product covered by Ihis 
statement will be placed in process. 

American Smelting & Refining Co. 

By 
Phoenix, Arizona 

AMERICAN SMELTING Be REFINING CO. 

1 Boz 

SELBY SMELTING WORKS 
405 MONTGOMERY ST. 

Sacks weighing gross 

Tare 

Moisture 15.2 % 

Samples 

NET DRY WEIGHT 

110.5 lbs. ----------------------
___ --=1-=..6=.,. 5~_----",,94 ___ lbs. 
___ ;--________________ Ibs. 

14.8 Ibs. 

========= lbs. 

79.7 lbs. 

3 

PERCENTAGES and PRICES DEBITS CREDITS 

Less %@ 83.528660 
Less 5 %@ 64r-1/8¢ - ,1 1-1/8¢ 
Less %@ per lb. Less L' 
Less units @ per lb. Less 

Base Charge 

Totals 

=======-='='== Value per Ton 1=====:====II,==04tHrnlMl!!~"" 6L==_ 
Value of 79.' Ibs. @ U05'1.ltr ton 918 M 

Samplint and Assaying 

Reducin~ 

Burning Grinding and Sifting 
Freight BEpres. 

... -

Totals 

NET PROCEEDS 

10 00 
500 

'1 06 

FORM B tOM 4-34 '---ro- be paiel upon receip~ cj Gold J.tflclaT1~ 
To BE PAID NPON Rl!CEWl' BY US OF PROPERLY EXECUlED 
AFFiDAVIT WlDeH WILL QUALIFY THE SiLVElit CONTIi:NT Of 
THIS SHIPMEN'f FOR SALE TO THE U. S. GOVERNI4I:NT 

31 ounce .. _G._U%_ Ozs. @ (64-1/8¢ !416~.~0QJ). '39 .70 12' at 



j 

! 

RETURNS OF 

SELBY LOT ". 
Mark 

Arrived 

ASSAYS an~AML YSIS 

Gold ozs. per ton 
Silve ozs. per ton 
Lead % 
Copper (wet) % 
Insol. % 
Iron % 
Zinc % 
Sulphur % 
Arsenic % 
Antimony % 

IMPORTANT! 
If not adviied, to the contrary 

within days from date we 
shall assume that returns are $atisfac­
tory and the product covered by this 
statement will be placed in process. 

American Smelting & Refining Co. 

FORM 810M 4'34 

San Francisco, Calif. 

RECEIVED OF 
• • IOOl ... u.t ..... 

By • 
AMERICAN SMELTING & REFINING Co. 

SELBY SMELTING WORKS 
405 MONTGOMERY ST. 

Sacks weighing gross 

Tare 
a, 
•• 

Moisture % 101.' 
a.a 

Samples 

NET DRY WEIGHT 
I , 

PERCENTAGES and PRICES DEBITS 

Less %@ 
Less %@ 

1/1 Less %@" 1 
Less units @ per lb. Less 

Base Charge 

Totals 

• 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

lba. 

CREDITS 

Value of 
Samplin 
Reducing 

Value per Ton 
- -==== =~==i~~~=- = =='1UiRil." 

Assayi 

Burning, Grinding and Sifting 

Freight 

Totals 

NET PROCEEDS 

( 
t 



~I 

! 

1 

I 

• 

San Francisco, Calif. ep ternber 21, 1 ~4 

RETURNS OF Preoipi tatea RECEIVED OF G.M. ColToooresses 

SELBY LOT 4~82 

Mark Ha.rglla Hala Tai11~ 
Mill 

EXPR S 

Arrived 9LsL34 
ASSAYS and ANALYSIS 

Gold 1022.84 ozs. per ton 
Silver 802.05 ozs. per ton 
Lead % 
Copper (wet) % 
InsoI. % 
Iron % 
Zinc % 
Sulphur % 
Arsenic % 
Antimony % 

By Salome, Arizona 

AMERICAN SMELTING & REFINING CO. 

Less 
Less 
Less 
Less 

SELBY SMELTING WORKS 
405 MONTGOMERY ST, 

1 Box Sacks weighing gross 
Tare 

Moisture 2.0 % 

Samples 

NET DRY WEIGHT 

PERCENTAGES and PRICES 

- %@ $33.528666 
5 %@ 64 1/8 - 1 6'3 1/8 

%@ per lb. Less 
units @ per lb. Less 

Base Charge 

14'1 

38.5 
108.5 

2 .. 2 ' 

106.3 

DEBITS 

"'" 
lbs. 
Ibs. 
Ibs. 

lbs. 

Ibs. 

Ibs. 

CREDITS 

34294. 46 
480 9 

7'"/r: . •• 
I------- I------II----~~ ~----

Check ~o: Totals _______ : ____ 1 ___ -'34~7~75 J,4-" ...... 4 __ _ 

G.M. Cblwo.orress8s 1========== Value ?~: _~~n=I=====il,=== ====34~7~75. ~ _-==-

110'1 Luhrs Tower Value of 106.3 Ibs,@)S47'15.4ler ton 1848.51 
Phoenix, Ari z ana 

IMPORTANT! 
If not advised, to the contrary 

within days from date we 
shall assume that returns are satisfac­
tory and the product covered by this 
statement will be placed in process. 

American Smelling & Refining Co, 

FORM 810M 4-34 

Sampling and Assaying 
Reducing 
Burning, Grinding and Sifting 
Freight Express 

, 

Totals 

NET PROCEEDS 

10 00 
6 00 

9 ~7 

24 1"1 ---- 1848 /3_1 __ _ 

$1824.14 
±L 



.. . 
Forme.O. 77 8-2 0-34 10M 

. PROVISIONALU~~:1I~N¥S SMELTING REFINING AND MINING COMPANY 
1756-A NINTH FL.OOR NEWHOUSE BUILDING 

Salt Lake City, Utah, ____ §eJ2.~!. 25 J 1934 

1Cf8lc[1roi~o~~;Yff~~~~~.F--ji~~6~-UhrS-J_~-~~!-,---~~~~~§~i"o~~-;~~~~z . ----------
Ore ___ Pre c 1£.1 ta te~ _ _ _______ ___ -Lot No. ___ ~ ____________ Class ____ . _______ _ 

Sampled by_______ _____ GOW-:~~ef~Tm)~-=:.l.7-----_----Sampled-~~-l------- Assayed_9 - 2? ___ _ 
Metal Quotations--Silver Copper N Y Lead N Y Zinc - - ----- -- --- , -------- - --- , . - - -

ASSAYS GOLD SILVER PERCeNT PER CENT PER CENT PER CENT PERCENT PERCENT PKRCENT PKRCENT 
OD. PIER TON OZ •• PER TON COPPIER WitT L"AO INSOLUBLE IRON ZINC SUL.PHUR LI"'E 

U. S. S. Co. 

Uml!ire 

Settlement Assay 621 . 26 4 . 7 6 . 2 . 7 50 . 5 . 4 5 . 9 
CAR NOS. WET WEIGHT METAL VALUE WORKING CHARGE 

J1;xpre s s Gold 100% @ 33 . 78 ::>4 20, 986.4 ITreatment 

- Silver 100% @ Insoluble 

.- Copper Zinc 

Lead Sulphur 

Zinc . Speiss 

Total Metal Value 2D . 986 41 
86 .QQ Less % of value of silver , 

Leaa 1 box 3~ .QQ 

Total Wet Weight !: . ~~ 
Total Debit ~~ep8 see 00 -

et ight ~6 .00 Gross Value Iron 

Less H'O 4. .6 % 2 12 Less Working Cba!11:e 4- AO Net Workinll Charlle 

Dry Weight. lb.. 43 . 88 Payment for . 02194 tons iP , 981 / 81 I per ton 460 34 
Freight advanced @ per ton 

,'wt¥§Jwux ExPress charges 6 . 27 
Sampling Charges ) 

Checked by 

Aporoved bv Net Pnmenr 444 07 



Form C.O. 77 8-Z0-H 10M (j) . 
I 

.. , 

FINAL SETTLllM~llilfD STATES SMELTING REFINING AND MINING COMPANY 

. . . 

1756 -A NINTH FLOOR NEWHOUSE BUILDING . 

. Salt L({..ke City, Utah, ______ ~:_~~ ___ , _ 19~~ ________ _ 
G. M. COLVOCOBESSES l108 Luhrs Tower, ~hoenix, Ariz. . 

Pay. goMr-yrQaucer""SL"'1CfEnis.--ffiF-;~446"---------~~:1:01TlEl,-;A-r'1"Z-;--------------
Ore-Xrect..R..1 tates _____ --Lot No._2 _____________ Class_ 

_____ Sampled __ ..il"'!.2.l... __ Sampled by __________ -R.eceiveL-9-!7 
GOLIJ :;, • V~ z::> 

Metal Quotations-Silver .. .6.4l.25. Copper, N Y 

Assayed_' ..2. -22 ____ _ 

--- ------
e ______________________ e _________ Zinc 

ASSAYS GOLD SILVER PERcd'IT PER CENT PERCENT PER CENT PER CENT PIER CENT "ERCENT Po CENT cn.. PER TON 0%8. PER TON COPPER WIlT L£AO INSOLUBLE IRON ZINC SULPHUR LIME 

U. S. S. Co. 

I -

Um2ire 
~!I .2~ Settlement Assay 481.!~ •• 7 6.2 .7 50.5 .4 5.9 

CAR NOS. WET WEIGHT METAL VALUE WORKING CHARGE 

Express Gold 100% @ ~O .9Sf t..dL Treatment 
Silver 100% @ .6~12 Fi 30S ~ Insoluble 

Copper Zinc 
Lead Sulphur 
Zinc Speiss 
Total Metal Value 9' 90" ~ 

6§.OQ Less 4 % of value of silver 
~ 

12 .55-
Less 1 box 39.00 
Total Wet Weight :~ .O~ " 

Total Debit ~~rs EO • .9a Gross Value 2 6282 ~8 
Iron . 46.00 

4 Less H"O <ill 6\ %? 1 9 Less Working Charl(e Net Working Charge 

Dry Weight. lba. 43 S8 . Payment for .02194 ton. ~ ,278/22 I per tOD 466 84. 
Freight advanced @ per ton 

•• ''' •• 1 Enress charges . 6.27 
Sampling Charges 

~ Assay:. Cbgs. &. Handling 10.0~ 16 27 
,?- -( 45fr 57 ) 

"- .-/ 

Former :gaZ 44' 07 
Checked by 

Approved bv Net Pavrnent A kn 



~ .:. 
Form C.O. 77 8·20 . H 

P OVI 

10M 

~TS SMELTING REFINING AND MINING COMPANY 
NINTH FL.OOR NEWHOUSE BUILDING 

Ore _ __ re~.!'p'i tu te~ ___________ -Lot No. ____ ~ ___________ Class 

Sampled by _________ T rr-.-.Re&eir.z.ed 9 -l.._7 _____________ Sampled_--.!J -.21=---__ 
GO.a...v~34 .v~~n 

Assayed_9_-::.2~ _____ _ 

Metal Quotations-Silver___ __ __ _ ____ _ __ Copper, N. Y ._ _ ___________ __Lead, N Y 

ASSAYS GOLD. SILVER PER ceNT PER CliNT PER CENT PER CENT 
_________ I..;.O,;;.Z.;.;. • ..;..P,;;.ER,;..T.;,;O;..,..N

1 
oz •• PER TON CO .... ER WET LEAD INSOLUI!ILE IRON 

u. S. S. Co. 

Umpire 

Settlement Assay 621 .26 4.7 6.2 .7 

PERCENT 
ZINC 

50.5 

PERCENT 
SULPHUR 

.4 

Zinc 

-

5 .9 
CAR NOS. WET WEIGHT METAL VALUE WORKING CHARGE 

_xpress Gold 100%@ 33.780400,986.411=:..::.T.:.:re=.:at=m.:.:en:.:.t----I-----I----
Silver 100% @ Insoluble 

Copper Zinc 
-.-

Lead Sulphur 

Zinc Speiss . 
Total Metal Value 2 t>. 986 ..:4~1~._1_--------1-----1----

86 .00 Less % of value of silver 

Less 1 box 59 .00 
Total Wet Weight !~ .'~~ . 
~~epe aee 00 

Total Debit 

Gross Value Iron et Ight 46 . 00 
Less WO o4.n % 2 12 Less Working Charge .4 An Net Working Charge 

460 34 tons <iP ,9811 81 I per ton 43 a9 02194 Payment for Dry Weigbt Ibs . • • 
Freight advanced @ per ton 

If.t!ms:et!r.l X 1i:xp:r:ass charges 6 1 27 
Sampling Charges 

~ 
.4SS:lY: cb.e~gQS ) " . as:na1iB8 10.00 .6 f:Jf'J 

~~ 

. 
Checked by 

Approved bv 
{ 

Net Pavmmt 444 02 



'. 

~ -
F6rm C.O. 77 8-20-34 10M - , 

ASSAYS 

U. S. S. Co. 

Umpire 

Settlement Assay 
CAR NOS. 

%'press 

,?T~ SMELTING REFINING AND MINING COMPANY 
NINTH FLOOR NEWHOUSE BUILDING 

__ ~ead. N Y 

GOLD SILVER PER CeNT PI!R CENT PER CENT PER CENT 
aD, PER TON oz •. PER TON CO .. Pf;;R WET LEAC INSOLUBLE IRON 

621. . 26 4 . 7 6 . 2 . 7 
WET WEIGHT METAL VALUE 

PER CENT 
ZINC 

50.5 

-------------. 

"'RCENT 
SULPHUR 

.. 4 
WORKING CHARGE 

Gold 100%@ 33.780400! 986,A1=1:.:..:r:..:rea:.:tm=e=n:.:...t ____ 1 _____ 1 __ _ 

Silver 100% @ Insoluble 

Copper Zinc 

Lead 
------~------------I Zinc Speiss 

Sulphur 
f 

86 . 00 
Total Metal Value 2~ .~86~1 ____ ~ __ ~ __ 1 _______ 1 ___ __ 
Less % of value of silver 

Less 1 box 59.00 
Total Wet Weight : : . ~~ 

Dry Weight Ib1 43 88 Payment for tons ciJ1fJ, 9 1 / 1 I per ton o 34 . • • 
Freight advanced @ per ton 

~1IrJ 1 r.':z:press cbarges 6 . 22 
Sampling Charges } 

.A&.,*~ QA,(;l;!SG8 } ~ bc_et'll iDg 1:0.00 l' 2' 

Checked by 

Approvrd bv Net Pavmenr 

'" O~ 
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I Novel Scraper Practice 
Makes Cyanidation of Low-Grade Tailings Profitable 

At Randsburg 

126 Engineering and Mining lournal- Vol.13S, No.3 



Soap Flotation 
A Study of the Action of Depressing Gels 

John Mark Patek 

March, 1934 - Engineering and Mining Journal 125 



Trends and Developments 
\ ~ ~ 

/,J-> In the lndustry 

 

 

  
 

128 Engineering and Mining J ournal- Vol.13S, No. 



'llfarch . 1934 - Engineering and Mining Journal 127 



f . y 

Page No. 6. 

Gol d v alu e o f tailing per t on •••••••••••• • ••••••••••••••• $ 2. 4 78 

n " extraoted fl •••••• • •••••• • 2. 353 ( 95%) 

It " IT 'fr om 60 tons ... •••••••• 141 . 24 

Cost of treatm ent per ton ••• $0 . 6575 
"11 " 60 tons ...... •••••• 39 . 45 

$101 . 79 Net prof it P er day ••••••••••••••••••• 

Net Profit per 3~-day month •••••••••• $3 , 053 . 70 

A substantial addition to the !lP45 , 886 . 23 net reoovery from 
the 27 , 046 tons of tailing is assured from the faot that the 
greater portion of the tailing aarry ten oents in silver per 
ton of tailing, with silver at 30 oents per ounoe . This silver 
has no t been reokoned in the gol d content of the ta iling, but 
the great er part of it will be re oovered along with the g 01 d . 

Als 0 , underlying t he smaller area of ta iling ment ioned as 
adjoining the larger area on its western side there is Iln 
indet erminat e tonnage 0 f tailing that assays ' 2.6 . 90 a ton. 
This tailin g representing some sulphide ore below water level 
of the mine and carrying a small percentage of copper , was 
crushed and run aoross the amalgam pla tes by former operat ors 
of the mine , but it woul d not plate . 

It is reported that 400 tons o f that ore was ron throu gh the 
4O-stamp mill and out into the tailing. ldhether that estimate 
of the tonnag e is correot or not , it is certain that this high 
grade tailing shows in the bo tt om of a number of the test p its 
which I s1.ID.k in the west tailing area . "But , not being sure 
of its total tonnag e , as I am of the balanoe of the tailine , I 
have not considered its y ield in oomputing t he ret um from the 
27 , 046 tons o f tailing measured up . Unquestionably , however , 
this high g rade tailing will add a considerable a mount to the 
total ' 4 5 , 886 . 23 gp I d reoovery f rom th e entire tailing. 

Salome , Ari~ona , 
1:a y 1 , 1 9 31 . 

( Si gped 

Re s p eot f ully S!JJ bmi tt ed , 

F . I . Mit.c hell, 
c / o Greene & Gri f fith 
Homeb lUil ders Buil din g, 
124 H. 1st ve nue , 
Pho enix , Ari zona. 



• 
b .-<~ Y 0 i J LD 1.:I 11 fl. ILII. G LYI m BELO. 

- 0 LD 40- STA" HI LL l .. T BORa Za kD L 
"1 n fu1 U -HALA t iiRIZON u 

ssays per foot-~on top sands ~op ands (ocrntinued) 

00 
o 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
13 
14 
15 
16 
17 
1 8 
20 
21 
22 
23 
" 
II 

24 
25 
~6 
27 
28 
29 
30 
31 
33 
35 
36 
37 
38 
40 
42 
44 
45 
46 

Totals 

lJepth-feet ~old Value Pit 
l~o • 

DeptlT- 'eet 

2 
1 
2 
3 
3-8" 
3 
2-2" 
1- 6" 
1-4" 
1 
1-9" 

411 
4 
2-8" 
1 
1- 6" 

10" 
3-511 

6-6 11 

2-6'.' 
12 
5-8!! 
3-4" 
1 
2 
1 
1 
3- 6 f1 

3-2" 
4-2" 
6 
2-8 tt 

5-6 f1 

1-3" 
3-9" 
6 
2 
1-7" 
5 
2 
3-4" 
6 

127 

'. 

'1r 4 . 40 
2 . 00 
3 . 60 
6 . 00 
6 . 95 
4 . 20 
2 . 80 
1 . 95 
1 . 72 
2 . 80 
5 . 25 

. 48 
15 . 20 

6. 03 
2 . 00 
4 . 95 
2 . 33 
6 . 84 

11. 22 
5 . 00 

21 . 60 
10.18 
13 . 98 

3 . 40 
2 . 60 
1. 50 
3 . 20 

12 . 60 
5 . 07 

10 . 84 
10 . 80 

4 . 42 
9 . 90 
2 . 25 

13 . 17 
8.40 
3 . 20 
3 . 52 

14 . 00 
4.40 

12 . 65 
14.40 

.281. 80 

51 
52. 
53 
55 
56 
57 
58 
59 
63 
64 
65 
66 
68 
69 
70 
71 
72 
74 
75 
76 
77 
78 
79 
80 
81 

"'vest Bits 1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
15 
17 
18 
19 

3-4" 
2- 4" 
4-10!! 

9 T1 

4 -
5-6" 
3-411 

1 
1-811 

3-3" 
3 
1 
4 
1 

8" 
1-6" 
1-2" 
3- 5 11 

1 
1 
3-5" 
1-4" 
2-6 11 
2-2!! 
1- 6" 
1 
1- 8" 
2-211 
3-4" 
2-211 
1-411 
2 
2-3" 
1-10" 
1 
3 
1-6" 
1-3" 

10" 
1-2" 

9" 
2-6" 

8" 
1-8" 

Tot a Is 90-7" 

Gcrld V lue 

" 19 . 09 
6. . 52 

1 6. . 49 
1.02 

10 . 80 
17 . 50 

6 . 99 
1 . 20 
7. 30 
6 . 50 

12. 00 
1 . 90 

13 . 60 
3 . 20 
2.11 
4 . 80 
4 . 68 
8 . 89 
2 . 70 
2.60 
8 . 20 
2. 92 
6. 20 
2 . 60 
3 . 00 
1. 80 
4 . 64 
8 . 68 
9 . 32 
6 . 94 
2 . 66 
4 . 80 
3 . 60 
3 . 33 
1. 60 
9 . 60 
5 . 40 
2 . 75 
2 . 72 
2 . 92 
2 . 10 
4 . 50 
1. 05 
2 . 65 

.~ 253 . 97 
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Top Sams - continued 

Pit 
No. 

20 
21 
22 
23 
24 
25 
2 S 
27 
28 
29 
30 
31 
32 
39 
40 
41 
43 
44 
45 
47 
48 
49 
51 
52 

Totals 
TT 

" 

Depth-feet 

2-5" 
1-10" 
3-8lT 
1-10" 
1-10" 
2-6" 
1 
4 
4-8lT 
3-411 

2-11 rT 

2-5T! 
3-4 TT 

8- 4" 
9-4" 
4-10" 
7 
4-5" 
3 - 3T! 
7-lTl 
4-8T! 
3-5 11 

3-7 lT 

2-9 11 

89 
127 

90-7 f1 

306-7" 

('<old Va 10e 

:tr5 •39 
~3.33 

7.32 
3 . 33 
2 . 96 
5 .... 75 
2 . 80 
7 . 20 
7 .45 
4 . 99 
5 . 84 
4 . 90 
7.32 

14.12 
18 . 12 
10 . 69 
14.30 
14.91 

6. 52 
17.82 

9 .15 
5 . 86 
7 . 13 
6.62 

~199.97 
281 . 80 
253.97 

. 735.74 

verage val u e of top sands 
pe r ton • ••••••••••••• '· 2 . 30 

:2it 
ITo. 

10 
11 
12 
19 
32 
34 
39 
41 
43 
47 
48 
49 
50 
55 
60 
61 
62 
73 
34 
35 
36 
37 
38 
42 
50 

--"46 

To tals 

Top Sl imes 

De pth-feet 

9 fT 

2 
1-411 

4- 4" 
1-5" 
6-6" 
1-7" 
5- 21t 
2 . 10" 
3-4T1T 

3- 2" 
3-1" 
2-5 If 

1 
9" 

I-lOTI 
lPT 

2-6" 
4 
4-5" 
3-5 1l 

3- 6 11 

3-3" 
g 
2-2H 

70 

Gold value 

0 . 97 
4 . 20 
2 . 12 
9 . 52 
3 . 48 

11 .70 
3 . 84 

11.37 
10 . 26 
8 . 65 
5 . 07 
5 . 58 
4 . 65 

. 80 
1. 20 

. 82 
6.93 
1.67 

14.50 
12.80 
17. 80 

6 . 90 
5 . 60 
7.80 
4 . 80 
3 . 47 

~166 . 50 

ilverage value of top slimes 
per ton • •• •••••••••••• "2 . 37 
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Middle sands & slimes. 

Pit 
:N6 . 

7 Sa 
12 " 
31 Sl 
34 Sa 
38 Sl 
43 Sa 
Tot a ls 

Depth-feet 

1-4" 
2-9" 
3-3 n 

2-9" 
1-5 11 

1 
12-5 tf 

..l' old Value 

$ 2. 25 
4 . 40 
5 . 20 
8.80 
2.61 
1.75 

$25 .42 
Average value ~iddle 
tailing per ton •.•••.• ~ 2 . 03 

----------
Bottom sands 

Fit DeEth-feet old Value 
10 . 
10 1 !> 3 . 40 'it' 
11 10" 2 . 32 
17 3" 1.30 
21 1 3 . 00 
25 4-2" 20 . 00 
31 10" 2.38 
38 2 4 . 20 
39 1-7" 3 . 48 
47 5-2" 10.34 
61 1 1. 20 
78 1-10" 4 . 44 
25 5 11 2 . 16 
27 ~~fl ! 6 . 92 
34 1-10" 3.70 
35 8 Tl 4 . 08 
36 1-1 4.32 
38 9 11 1. 74 

To tals 29 $ 79.04 

Average value bottom sands 
per ton • ••••• •••••••. ~2.7 2 

Bot t am .::> 1 i mes 

Pit De pth-feet 
1;0 . 

3 4" 0 . 62 
4 6 11 1.40 
5 41l . 46 
6 6" 1. 60 
7 1-2T1 3 . 51 
12 1 4.20 
14 3 9 . 60 
15 5-5" 18.50 
17 10" 4 . 42 
21 1-8 1l 5 . 04 
25 7 22 . 40 
28 1 1. 60 
30 10" 1.53 
33 5 19.50 
34 4-3" 14.87 
40 4-6" 13.50 
43 1-4" 3 .72 
52 11" 1.76 
56 1-7" 3 .15 
78 10" 2 . 04 
Tots. Is 4! .~133. 43 

verage value of bott om slimes 
per ton •••••••••••••••••• i 3 .17 

To tal de pth a fall sands and 
slimes measured and assayed 
from the 133 test pits sunk 
in the tailing area: 

eet Composite Value 
460 •.• •...... ...• ~11 40.13 

verag e val u e 0 fall ta iling 
per ton •••••.••••••••• .jjl2 .478 

Total depth 0 f 133 pi ts sunk in 
ta iling area ••••••••••• 460 eet 

vera g e depth of entire tailing 
area •.•.•..••••• ~ •••• 3 , 455 feet 
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The tailin g lies in two areas: the larger lying to the 
northeast of the mill , and a smaller section i mmediately 
adjoining the larger one on its western edge. 

The area o.f the larger po rtion is 46.7 feet in length and 
318 feet wide , and c ont a ins 148 , 606 square feet . 

The smaller section is 169 feet long and 94 feet wide , and 
contains 15,886 square feet . 

The combined square feet of the two tailing areas is 164 , 392, 
which , multiplied by the average depth of 3 , 455 feet , gives 
a total of 567 , 974 cubic feet of tailing in the two areas . 

Anum ber 0 f care fully m eas ured and weighed samp1 es 0 f the 
sands and slimes of the ta iling averaged 95.24 pounds per 
cubic foot dry weie:ht , making almost exactly 21 cubic feet of 
the tailing to the ton of 2000 pounds. 

Since the tailing contains 567 , 974 cubic feet of sands and 
slimes , the total tonnage of tailine available for treatment 
is 567 , 974 divided by the 21 cubiC feet containe d in one ton, 
which is a total of 27 , 046 tons . 

As the average value per ton of the tailin g in go Id is ~~2 . 478 , 
the totsl amount of g old in the 27 , 046 tons is ~" 67 , 019.98. 

I leaching tests of c omros i te samples 0 f th e ta iling ext e rIling 
over six weeks and using 21i- pounds 0 f sodium cyanide to the 
ton 0 f cyani de solution,. and 5 pounds 0 f lime to the ton 0 f 
tailing to neutr6lize the latent acidity in the latte-r , re­
sulted in a 95'10 extraction of the g ol d in a fonr-day treat­
ment cyc Ie with a cya nide eons umpt ion 0 f It pounds and a 11 the 
lime to t he ton 0 f ta iling leached. 

Summary of treatment co sts and extraction on following page : 
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Total amount o f g old in 27,046 tons .................• • " 67,019.98 

95 10 recovery o f above amount ••••••••• • ••••••••••• .••••• ~~63,668.98 

Cyanide c onsumpt ion to each ton 0 f t a iling 
treated; I t pounds at 16 cents a pound ••••• $0.24 

Cost of lime used per ton of tailing treated .0375 
(5 pounds at 3/4i per pound ) 

Co st of fillin g each 60-ton .te.aching tank 
per day with tailing at per ton of 
tailing................... .................. .08 

Cost of emptyin g each 60-ton leaching tank . 
pe r day at p er ton 0 f ta il i ng. • • • • . • • • • • • • • • 10 

Co st 0 f gas a nd oil in small g asoline en-
gines run nin g conveyor be Its used in fill-
ing a nd emptying th e 60-ton 1 eac hing tanks, 
per ton of tailing handled................. .10 

Co s t of pumping solutions p er ton of tail-
i ng. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .02 

Cost of pumping water from mine f or wash 
and leaching solutions, per ton of ta iling 
treated.................................... .06 

Co st o f zinc consunption in g old precipi-
tating launders, per ton of tailing t~eated .02 

;:0.6575 

'l 'ota l cost of treating th e 27,046 tons o f tailing 

Total profit in treating " n " II 11 

$17,782.75 

~45,886.23 

'I'he treatment plan for the tailing contemplates the use of six 
60-ton leaching tank s in the working order of one being emptied 
and one being f illed each 24-hour day, while the other four 
tanks are in process of 1 eaching ta Hing. Thi s schedule will 
permit 60 tons of tailing to be treated every 24 hours and will 
run through the entire 27,046 tons of tailing in 450 days, or 8 
little less than 15 months. 

Approximate de ily a nd mont'hly pro fi ts sbown on following page: 
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METALLURGICAL STATEMENT 

CYANIDE PLANT 

July,1934. 

Tons to date Gross Value 
Tons tor July 

Less Cumulative Residue ---------------------

TOTAL DEBITS: 

Bullion previously oredited 

Bullion delivered in Ootober 

Bullion Gold 
Silver 

TOTAL CREDITS: 

Balance 

Balanoe 

Credi ts: 
Unpreoipitated solution 
Sand under treatment 
Slime under treatment 
Slag on hand 

Balanoe after orediting gold in proOeSS • 

NOTE: Bullion based on Mine returns. 



MISCELLANEOUS METALLURGICAL DATA 

CYANDIE PLANT 

July -~~-~~~~---~------~ 1~3~ -

SAND PLANT SLIME PLANT MILL TAl S 

Solution Preoipitated 
Total --~----~-~-~-~-~-~ Tons 
Per ton or Ore ------~---- Tons 

Pounds of Zino Dust 
Total ---~-~-~~~~~~~~--~ Lbs. 
Per 24 hour ton of 

solution ----------- Lbs. 

saay ot Pregnant Solution--- • 
ssay ot Barren Solution----- $ 

reoipitation effioiency --- ~ 

otal value of dissolved gold 
oing to Oliver Filter per ton 
t S11me ------.. -~--~---~~ $ 
oluble loss per ton of slime-. 

eshing efficiency ---------- % 
itration ot dissolving solution 

Free KON-------------- ~ 
Total KON------------- ~ 
L1me--.. • .... _ .. _------------ ~ 

onsumption ot Major supplies 

Sodium Cyanide 
Total ----------------Lbs. 
Per ton of Ore -------Lbs. 

Lime 
Total -~---.. -~--~----~ Lbs. 
Per ton of Ore ------- Lbs. 

Zinc Dust 
Total -----------~--~ Lbs. 
Per ton of Ore ------- Lbs. 
Per ton of Solution -- Lbs. 

Lead Acetate 
Total -----~---~----~~ Lbs. 
Per ton of Ore ------- Lbs. 
Per ton of Solution -- Lbs. 

; 

- ...... -.---... 

----..... - _ .... - ........ --_ .......... _ ............. .. 
-------- ----.. ~ 



RECOVERY SHEET 

CYANIDE PLANT 

July. 1934 

Mill Ta1l1ngs treated ---- Tons 

Head Assay 
Gold ------------ • 

Loss per Ton of Ore 
Washed res1due -----­
Soluble loss -------­
Barren Solution -----

Total Loss --------------- $ 

Theoretical Reoovery ----- ~ 

Bullion Recovered ------- t 
Bullion Reoovered -------- ~ 

Fine Gold Reoovered ------ Oz. 
Fine Silver Reoovered ---- Oz. 

Fine Bullion Reoovered --- Oz. 

Fineness of Bullion -----. Au. 
W " ft. ------ Ag. 

Au. 

" w· W· --____ Total 

SAND PLANT SLIME PLANT MILL TAl 

------........ 
... -... - .-.. 

Ag. 

NOTE: Based on plant assaY$ of bullion. 
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Notes re O-pere i.1on of Winters Plant tr'eatiIlg Harqua Rela Tailings . 
12/6/41 

Plant now tuned up and o·pe-rati.ng r.egularly " treating about 

25 tons per day; all of' which bas so far been tak.en. from the 50011011 

plle In the low ground on north side of the Ql.d mill and main dum..p • . 
This material said to assay about j S.OO per ton but nQt more than a 

few hundred tons left~ 

Tails are reela1.ln:ai by a Ii tt.l.e trac.tor w1.tb .scr's:per attaehed 

and dragged to one 0 f two tanks' each a bo'ut 40' by $'" w·ide and! f deep 

into wh l ,cb tails are dumped through a ~" moyable grizzly wbich is 

dragged along from time to time so a.s to distribute the f'eed andtnove 
-Ih... 

abouttb lek pulp i n the tank which amounts to about 25 tons o,f tails 
I\. 

when filled wi tll ab out 11 tOllS of weak cyanide solution {about l' 

Key .. per ton of Qre) and 311 to 4ii of powdered cbarcoal par ton which 

is spread or be'aded in thin layers as the tank is being filled and 

sinks as SQ,Oll as it is wet thrQugh .. 

Lea.ching t1lite now about M hours but W1,nte,rs thinks that this 

could be reduced wt1ieh would inereall:le the 'capaci tyo2 tl'le plant and by 

putting in more tank eapa,elty he b.elieves that, 50 tons per day ml gh t 

be treated . The t a ilings now being tr'eated .ave.:rage about 50% aandsand 

5O:;~ sllM.e s "-200 me sn) 

The tan.Ks are :emptied of th.e pulp by a. small bue-Ire t elev'ator 

lthich li:fts the :teed to a shaking screen wh,en the stones an<l ch i p s 

etc .. are r emoved and it t hen goes to a 6, eell Denver Su.b A Flo·tati.on 

Machine from llIhlell the ta1ls go t.o 'Waste and the eyan1ee saIut,ion 1s 

found to be practioally barren . 

The cO!J.centrates (we tcb C'ontain about 50,% of slimes and the 

charcoal) are dischar ged on two f lat-hbttomed bins with filter bot toms 

where they are sun dried and then pickeo up by bane and patt'ed into 
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small c .ates which further dry and solidify and .are burned in an 

incinerator wbich 11dsves the sl1lJ1e and ash in i'ih1ch the gold 1s con-· 

t-ained ., 

Concentrates Ki ght a lso be s h i pped to a smelter if' treatment 

charge w£s satisfac t ory but at present i t is proposed to melt do n the 

burned r esidue with a flux and to use lead a s a collector after which 

this eoul.d be .eupjelleaas. i.n a laboratory to produce a gold bullion .. 

Wi .ntars has sample.d ·the big p,11e of tails and thintts that 

1 t ViiU average about 1 .• 1q but he finds that there 1$ an enrichment 

near the top due to capillary action ( ~ ) and wind erosion and usually 

the top one foot will run \4.00'. tbe next fOQt nearly ~>g .OO and the 

balanee (s<:>melZ') only 1 . 20 or less " with no enrichment at bottOEl 

of pile . 

He plans to treat t his bi g dump or .at l oast tbe upper 

2 or 3 ft . of it. 

His costs should be very lO'VI ns he operates the p,lant wi th 

only one regulat- helper and a seoon d lllaJ1 employed part tim-.e to 

clean up and handle the c'Cmeentr ate a . 

COSTS may be estimated : 

Labor 
Cya nide&. Cha rco8.l 
Fuel for gas e riel ne 
Ma1ntenanee and re.pairs 
Handling &. shipping cone.,. etc . 
&. misce llaneous 

per day 

$1 2 .• 50 
5 .. 2 5 
2 . 50 
5 . 00' 

per ton 

; 0 .50 
0.,25 
0 . 10 
0 . 20 

0 , • .45 

iil ... 50 per ton 
() J., 

wnich should yield a ni ce profit if he is recovering even 80% of 

$3 •. 60 but it does not. appear t bat there will be much margin i n 

treating the big dump ... If tti s process were to he ,appli ed to lew 

grade ore with a mining eost of 50J, and a ,crushing and gvlnding cost of 



• 

25¢ plus extra cyani de etc . the total cos t 'Would probably be in the 

order of ~ 2.50 per ton which would mea'4 that the a·fera ge value Of tbe 

ore shoUld be at least 4-4 . 00 in order that a satisf'actory prof.i t could 

be realized and therefore it 1s que s tionable if there would be any 

advantage. in using the Chapnan process as compared to standard practice, 

but this question mel'i ts further study and pre.s.ent plant 1,$ a 1rery 

interesting experiment in which the mal.n drawba.ck seems to be foum 

in the di.fficulty and expe.nse of cheaply :producing buJ.~ion fi''Omthe 

a:oncent.rates .. 

J 
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Notes re Opera t ion of Winters Plant treating Harqua Hala Tailings. 
12/6/41 

Plant now tuned up and operating regularly~ treating about 

25 tons per day, all of which has so far been taken from the shallow 

pile in the low ground on north side of the old mill and main dump. 

This material said to assay about $3.50 per ton but not more than a 

few hundred tons left. 

Tails are reclaimed by a little tractor with scraper attached 

and dragged to one of two tanks each about 40' by 6' Wide and ~' deep 

into which tails are dumped through a 1" m017able grizzly which is 

dragged along from time to time so as to distribute the feed and move 

about~iCk pulp in the tank which amounts to about 25 tons of tails 
A 

when filled with ab out 11 tons of weak cyanide solution (about 1# 

K cy_ per ton of ore) and 3/1 to 4# of powdered charcoal per ton which 

is spread or bedded in thin layers as the tank is being filled and 

sinks as soon as it is wet through. 

Leaching time now about 24 hours but Winters thinks that this 

could be reduced which would increase the capacity of the plant and by 

putting in more tank capacity he believes that 50 tons per day might 

be treated _ The tailings now being treated average about 507b sands · and 

50% slimes (-200 mesh) 

The tanks are emptied of the pulp by a small bucket elevator 

which lifts the feed to a shaking screen when the stones and chips 

etc. are removed and it then goes to a 6 cell Denver Sub A Flotation 

Machine from which the tails go to waste and the cyanide solution is 

found to be practically barren. 

The concentrates (which contain about 50% of slimes and the 

charcoal) are discharged on two flat-bilttomed bins with filter bottoms 

where they are sun dried and then picked up by hand and patted into 
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small cakes which further dry and solidify and are burned in an 

incinerator which leaves the slime and ash in which the gold is con-

tained. 

concentrates mi ght also be shi pped to a smelter if treatment 

charge was satisfactory but at present it is pro posed to melt down the 

burned residue with a flux and to use lead as a collector after which 

this could be CUPf~lled .as in a laboratory to produce a gold bullion. 

Winters has sampled the big pile of tails and thinks that 

it will average about 1.75 but he finds that there is an enrichment 

near the top due to capillary action (@) and wind erosion and usually 

the top one foot will run $4 .00,the next foot nearly $8.00 and the 

balance (some 12') only 1.20 or less, with no enricbment at bottom. 

of pile . 

He plans to treat this big dump or at least the upper 

2 or 3 ft. of it. 

His costs should be very low as he operates the plant with 

only one regular helper and a second man employed part time to 

clean up and handle the concentrates. 

COSTS may · be estimated: 

Labor 
Cyanide & Charcoal 
Fuel for gas engine 
Maintenance and repairs 
Handling & shipping conc . etc. 
& miscellaneous 

per day 

$12.50 
6.25 
2 . 50 
5.00 

per ton 

~ 0.50 
0.25 
0.10 
0.20 

0.45 
p~ ~ 

/ ~ /..J ~ ~ ~1.50 per ton 
6 . .3.0 

which should yield a nice profit if he is recovering even 80% of 

$3 .50 but it does not appear that there w ill be much margin in 

treating the big dump . If this process were to be applied to l~ 

grade ore with a mining cost of 501 and a crushing and grinding cost of 



• • , , 
3 

25¢ plus extra cyanide 'etc. the total cost would probably be in the 

order of $2 .50 per ton VJhi ch would m at: that the a verage value of the 

ore should be at least :~4.00 in order that a satisfactory profit c.ould 

be realized and therefore it is questionable if there would be any 

advantage in using the Chapman process as compared to standard practice , 

but this question merits further study and present plant is a very 

interasting experiment in which the main drawback seems to be foum 

in the difficulty and expense of cheaply producing bullion from the 

concentrates. 



of 30 tons t 

va: :ue--"""30 'tons ~3 . 50 per ton-- ,10YJ . 00 

Assumed reco ery wi th alIa lance for solution . 

Less ra,yalty to o~ner 
'+--r~--~---r- Net recovery 

Labor 

Superintendent , assaye r , etc . 
ngineer and Solution man 

1'r uck Driver etc . 
Cat Dri ver etc . 

1 vel tanks J tc . 
(2 men 

Rental truck for water 
45, cyanide 
l 20fJ li llle 
Zi nc 
Fue l ,oil 15 gal . 9¢ 
Deisel Lub . Oil l ~ gal ~ 60¢ 
Gasoline for tractor and truck 

20 gals 113~ 
Oil, grea se etc . 
Repairs to equipmen-
Cost of water at Salone 
Assay and office s upplies 
Rails and ties for sand t r a ck 
I;xpress and treatment of clean up 
'rli scellaneo us 

3 . 6Q 
1 . 00 
3 . 00 
0 . 55 
0 . 5 
1 . 00 
1 . 50 
2 . 0 

2I? . 30 

10.;,;8es, etc . 

otal expenses---t----I-
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§ARQUA; HALA TAIbINGS MILL \ 

,4"'9' 31 j- 1.. 1 

sample AT' . Taken Total Wt . Beada Oza/ TOll Value Ton X.ber 
Gold Load • • 

at .35 .00 

Mill Beada O/,,~- y- .3 "Y ,) (, .r: (,0 13 

Red Hill r""" ,... ,3;.- .) , J-:' 0 7 
·Re4 Hill ~8'?4 Y ,'}/~ . J'I- JI-, 'f /) J' 

, 

JIlll aeaels 

Sanda 
--.. 

Sanda 

~-w·.~c. . y I () + ' 0 ." .70 

SUm. Tal 18 %, .J( y- . ~, ,03 /,o.J , .'l- ~r. 

. 7/1+1" ". 10 1.0 g- ./og ,.,g 
Preg. Sol . ~'W. Ie .1 ~- • ~ 7~- ~,--

~,.?"I 10 1.03 ,/0:] :J: ~ ~ r.: -'Y~ I" • () '"V' • "0,.... 
I tJ l 

Z7'JA. It;} . () .J .oc,,) . / ,J-

Barren Sol . ~ ... ., _",,, 10 -tv -::t: .t:Jo 

Pres ~, 
7 

'!P _ 
.yc 

~30 It:> · rJ - , , () tv • 3.3 >- .. 

C.. r,' 9,., Ie .O~ ,f) 0 ... \ , ()? 

.t=ft,-/ lred )I,II-,l.~wer ,... ,,, ~ 
"'" f)jJ?el- ,0 , 

• d.3 /,Cl0 
.", ,. 

.0J /OJ-
• 

, 

-



Precipitate Treatment 
At Jackson, California . . . Amador Metals Develops 
Economical Procedure for Making 990 Fine Bullion 

T HE METHOD of treating cyan­
ide precipitates at the plant of the 
Amador Metals Reduction Com­

pany, as in so many plants, is the result 
of intensive study to develop a standard 
procedure that would produce a market­
able bullion at least expense and diffi­
culty, and at the same time reduce slag 
losses to a minimum. A brief descrip­
tion of the p1"Ocess, therefore, should be 
of interest to the gold metallurgist and 
mill operator at large. 

The Amador plant at present is treat­
ing about 8,000 tons a month of car­
bonaceous or graphitic tailing from the 
mill of the Argonaut Mining Company 
at Jackson, averaging $0.93 per ton. 
Precipitation is accomplished by zinc 
dust, fed to the Crowe solution circuit 
through a Merrill cone by a screw 
feeder. The de-aerated solution then 
passes to the suction of a centrifugal 
pump which discharges into a set of 
precipitation filter bags immersed in 
barren solution. This pump has a hydro­
static head of about 4 ft. upon its suc­
tion, because the Crowe tower is so 
placed that its discharge acts through a 
vacuum leg to give this effective head. 
No difficulty is experienced with oxida­
tion of the de-aerated solution due to 
leaking of the solution-lubricated pump 
stuffing gland. Double precipitation 
bags are used. The outside bag .is made 
of No. 12 duck and is 5t j·n. in diameter 
and 36 ft. long, with a sewed-in flat bot­
tom. Effective filtering area is 4 sq.ft. 
The inside bag is slightly larger, so as 
to avoid all strain, and is made of the 
finest woven sheeting. With this ar­
rangement 3.2 tons of solution per 
square foot of effective filtering surface 
can be precipitated a day at a maximum 
pressure .of 4 lb. per square inch. The 
values of the solutions handled and con­
sumption of major chemicals used are 
given in the accompanying table. 

Cyanide consumption is chiefly ac­
counted for by the fact that milling and 
collecting are done in water, which 
necessitates the elimination of a large 
quantity of barren solution. About 2.1 
tons of solution are precipitated per ton 
of ore. Nearly 1 ton of barren solution 
is wasted for every ton of are treated. 
.Most of the lime is used for settlement 

S. E. Woodworth 
Hamilton, Beauchamp & Woodworth, 

San Francisco 

purposes, although some small amount 
of 20-mesh granulated lime is charged 
with the sands as the tanks fill. 

Clean-up Procedure 

When cleaning up, each bag assembly 
is transferred to a lead-lined acid tank 
equipped with a mechanical agitator and 
there opened. Because the bags are 
lashed to cast-iron heaus by twine, the 
contents are easily removed and the bags 
turned inside out and washed. The pre­
cipitate is treated with sulphuric acid. 
When no further action takes place, a 
filter aid known as "Hyflo" (a special 
brand of diatomace'ous earth) is added 
in quantity equal to about 8 per cent of 
the weight of the precipitate under 
treatment, and the solids are allowed to 
settle. Gear liquor is decanted to a 
vacuum filter and the acid tank filled 
with boiling water. These contents are 
again agitated, then allowed to settle, 
and the clear liquor is decanted. After 
this solution has passed through the 
filter, the sludge is transferred to the 
same filter. The filter cover, composed 
of very fine sheeting which is placed 
over the filter paper laid on the perma­
nent filter cloth calked into the peri­
phery of the tub, is also given a light 
coating of "Hyflo" as soon as it is 
placed in position. This makes the sheet­
ing impervious to precipitate. Prior to 
the use of this material it was difficult 
at times either to settle the precipitate 
or to filter the liquor. No attempt is 
made to remove all the soluble sulphates 

by washing with water before or during 
filtration, as the tim cannot be spared. 

No ditliculty is encountered with the 
sulphates in melting, for this is done in 
a refractory-lined crucible which yields 
a bullion averaging 990 fine. As a re­
sult of experimentation by the staff with 
oxidizing slags in pots lined with vari­
ous refractory materials, the Joseph 
Dixon Crucible Company, of Jersey 
City, N. J ., became interested in the 
problem and developed, and is 'now 
manufacturing, pots lined with a ma­
terial designated as J -50 refractory lin­
ing for use with a niter-manganese-Iead­
silicate flux. The slag loss with a high 
oxidizing flux, when used in these cruci­
bles, should not exceed $0.10 per pound. 
Fusion is made in No. 125 pots, which 
are lifted from the furnace by tongs and 
block and tackle. To facilitate pouring 
the contents of the crucible, the tongs 
have a lug welded to the back of each 
clasping member, which lugs act as 
trunnions the moment they rest in the 
notched ends of the two uprights of the 
stand into which the crucible has been 
lowered. The mold rests on a carriage 
that can be moved forward for con­
venience of the melter. 

Precipitate, after drying, is moistened 
with a water spray, mixed with flux, 
and finally forced through a screen so 
that all lumps are broken and a uniform 
mixture is assured. The moisture con­
tent of the mixture is just sufficient to 
avoid dusting. The pot is filled from a 
scoop, and as the charge melts and set­
tles, more fluxed precipitate is added un­
til the pot is well filled with a molten 
mass. Then the liquid sulphates float-

Value of Solutions-Consumption of Chemicals 

Average pregnant solution ............... . 
Average barren solution .. .... . .. . ........ . 
Precipitation efficiency ........... . ....... 98.36 per cent 
Ratio gold to silver ... ... .. . . ... . . . ...... 3.34 to 1 

Zinc dust, lb. . ............ . 
Lead acetate, lb. . . .. ..... . . . 
Sodium cyanide, lb. . . .. .... . 
Lime, lb ......... . ...... ... . 
Coal tar, gal. ....... ...... . 
Water, tons .. . . ..... ...... . 
Electric power, kw.-hr ...... . 

Per Ton 
Ore 
0.0835 
0.00805 
0.233 
2.54 
0.244 
2.89 
6.08 

Per Ton 
Solution 

0.04559 
0.00415 

Per Oz., 
Fine Bullion 

2.260 
0.161 

Dollars per 
Ton Solution 

$0.32 
0.0053 

Strength of Solu­
tion, per Cent 

0.025 - 0.02KCN 
0.025 - O.02CaO 
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ing on top of the slag are ladled into a 
conical mold and allowed to cool. They 
contain no gold or silver. Should any 
slag be ladled into these molds through 
carelessness, it sinks to the bottom of 
the cone and is saved when the solidi-

. fied sulphate is rejected. If any fluxed 
precipitate remains, it is charged on top 
of the slag, and when melted the molten 
sulppates are removed before pouring. 

Sampling 

After thDroughly stirring the slag 
above the molten metal with an iron rod, 
a sample is taken and chilled in water 
and then bucked and panned. The quan­
tity of prills observed indicates whether 
the charge is ready to be poured. When 
ready, the pot is removed and the slag 
and metal are poured into a bar mold, 
the overflowing slag being caught in a 
pan placed under it. As soon as the bar 
has cooled sufficiently, it is taken from 
the mold, then placed in water, where 
the slag is removed, and eleaned in the 
conventional manner. _This is the 
finished bar and is not remelted prior 
to shipping. General pnictice at many 
plants is to pour the bullion into a con­
ical mold, and then remelt or refine the 
bar if necessary. As no matte is made 
at the Amador plant, because of the high 
niter flux used, a remelting of the bars 
is unnecessary. 

The economy of making and shipping 
high-grade bullion has often been ques­
tioned. Experience at the Amador plant 
has shown the practice to be both effi­
cient and economical. Whether the pre­
cipitate be acid-treated or melted with­
out previous treatment, the fineness of 
the bul1ion, if the charge be melted in a 
suitable refractory-lined pot or furnace 
with a highly oxidizing flux, does not 
change materially. However, the cost 
of melting untreated precipitate is 
greatly increased, owing to its larger 
bulk, which necessitates more fuel, labor, 
and flux. The quantity of flux used is 
based upon a percentage of the weight 
of the dried acid-treated precipitate as 
follows: Silica, including the filter aid, 
12! per cent j borax, powdered, 25 per 
cent; manganese dioxide, 2 per cent j 
fluorspar, 5 per cent; and crude niter, 
40 per cent. 

A Pront on Slag 

Usually, the quantity of slag and 
fused sulphates formed is about half the 
weight of precipitate and has a value 
varying from $0.08 to $0.15 per pound. 
The assay of the slag may seem to 'be 
somewhat high, but over a year's run, 
producing bullion averaging slightly less 
than 990 fine in gold and silver, only 
0.004 per cent of the value is retained 
in the slag and a large part of this is 
recovered at the smelter to which a 
yearly shipment is made. Incidentally, 
the yearly accumulation of assay slag 
and cupels is shipped profitably at the 
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same time, chiefly for its lead content, 
although payment is obtained for the 
small amount of contained gold and 
silver. 

The saving that can be effected by 
shipping very fine bullion can best be 
illustrated by a concrete example. For 
instance, take a 1,OOO-oz. bar of 700 fine­
ness in gold and silver. The smelter 
"bar charge" will be $0.04 per ounce. 
In addition to this there is an alloy 
charge, and a charge based upon the 
number of fine ounces. For this com­
parison, these last two charges need not 
enter into the calculation. In the case 
of the 1,OOO-oz. bar, the "bar charge" 
would be $40, or $0.0571 per fine ounce 
of bullion. If thi s same quantity of fine 
bullion had been contained in a bar of 
985 fineness, the bar would have 
weighed 710.6 oz. In this case the "bar 
charge" would have totaled $28.42, or 
$0.0406 per ounce of fine bullion. This 
shows a saving of $11.58 per bar, or 
$0.0165 per fine ounce of bullion. An­
other saving that would accrue to the 
shipper is the difference in shipping 
charges, which are based not upon value 
only but on weight as well. 

If low-g-rade bullion is shipped, the 
smelter often penalizes the shipper when 
in its opinion the bar does not look uni­
form in composition or matte is attached 
to it. In such cases, lead is added to the 
bar and it is remelted to obtain a homo­
geneous sample. When this is done the 
regular "bar charge" is applied to the 
resultant weight of the remelted bar. 
Obviously, the increase in cost in ship­
ping such bullion depends on the quan­
tity of lead added. 

Cost of Flux 

As to cost of flux, there is no great 
difference between that of the high-niter 
mixture and that of the conventional 
sodium carbonate flux. An increased 
cost, however, is incurred for the refrac­
tory-lined J -50 crucibles. Using No. 125 
pots, the additional charge over the 
plumbago crucible would be $6.25 per 
pot. As each pot withstands six to ten 
clean-ups, this additional cost per ounce 
of fine bullion is only a small item. Fuel 
consumption and melting time are about 
the same using either flux. Theo­
retically, the refractory-lined pot should 
require more time and fuel, as the walls 
are somewhat thicker and the heat 
transfer is slower. The difference, how­
ever, is so slight that it has not been 
noticed. Practically no liner -corrosion 
takes place when using the flux de­
scribed. The life of the pot depends on 
the degree of cracking, which can 
largely be controlled by slow, careful 
heating and cooling. 

As soon as the last bar has been 
poured, the pot is returned to the fur­
nace and allowed to cool with it. Failure 
of a pot liner while melting, which 
happens only when the pot has been used 
for too many heats, is apparent by the 

dense, white sulphur fumes driven off 
during violent boiling of the charge. 
This is caused by the interaction of the 
molten mass and the plumbago crucible. 
Under such conditions the charge 
should be transferred to another pot im­
mediately. 

Insurance is carried under a marine 
policy covering the value of the precipi­
tate for all risks, from the time it is 
formed in the pipes leading to the bags 
until it is delivered to the smelter or 
mint. The cost of this policy is about 
lOco per $100 value, the rate depending 
on the risk. 

Self-adjusting 

Scraper-Block 

Eyebolt 

AN IMPORTANT CONSIDERA­
TION in underground scraping, to 

insure continuous operation at minimum 
cost, is to provide a practicable and 
simple tailblock eyebolt. Depending on 
the nature of the ground, two methods 
are employed. In soft ground the bolt 
is either cemented in, or suspended from, 
a boom or sprag-braced between the 
last cap and the breast, whereas in nor­
mal ground Lewis wedges are used to 
hold the eyebolt in place in the rock at 
the face. 

Obviously, much time is consumed 
when a change of location is made, and 
often the bolt cannot be recovered, 
causing extra expense. This can be suc­
cessfully overcome, in normal or hard 
ground, by using the simple eyebolt 
shown in the accompanying sketch. It 
consists, essentially, of the bolt proper, 

containing a tapered tail, and two tem­
pered steel segments. Pressure ex­
erted at the eye of the bolt forces the 
segments against the wall of the open­
ing, thus anchoring the bolt securely to 
the breast. A few blows of the hammer 
suffice to retire the taper to loosen the 
segments, after which the device can 
be extracted from the hole without dif­
ficulty. 
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HARQ.UA HALA GOLD MINING OOMPANY, LTD. 

... -
QTRAOTS FROM BEPORT OF ME. THOS D. MURPHY. ASST. MANAGER 

ON CYANIDE OPERATION - July 1 1895 to June 30, 1896. 
Plant Started July '7 1895. Ran 281 days. 152.06 

/' 
./ 

,,' 

I 
I .. ' Tons per dar 

Tonnage Assay Val. Assay Val. Val.per % ex- Bullion 
Pulp(heads) Resldue ton traated Rea1lzed 

(Tal1s) saved 
lagS -

July 1,678 4.61 1.04 3.57 .'76 $3,336 

August 2.872 3.78 .87 2.IU .77 4lt896 
, . 

September 3',974 4.08 .76 3.30 .80 7,677 

O·otober 3.738 4.2'7 .69 3.58 .83 12,233 

Novelllber 4.142 4.25 .62 3.63 .85 13,614 , 

December 4,054 4.26 .7& 3.52 .83 13,258 

J'anua17 . 4,210 4.66 .74 3.ga .84 15,809 

February 3,980 4.41 41 84 3.57 .80 12,052 

Maroh 2,8ge 4.24 1.2~ 3.01 .71 4,672 
, 

4pr1l 3,000 4.43 1.81 2.62 .59 6,660 

May 4.068 4.13 1.40 2.73 .66 6,655 

June 4.118 3.36 1.17 2.l9. .65 7.422 

Totals 42,730 4.20 3.21 .76% • 10e,18g 

"Conslderable copper was enooun ered in the new ta1ling and poor results 
were obtained tor a time, but they have sinee lmproved and prospects are 
now more hopeful for the future. as the copper port1on of the tailing is 
fairly well worked out. I would estimate that there are 30,000 tons of good 
working material still on hand, or' eight months run.". . 

1-7,3J- IYt.4 ./t....tL "f~ 1L ~a.l f/.J,I 



Harqua Hela Gold Mining COe. Ltd •• -2. 

"The slimes in the old bed were run in spots instead of being distributed 
as they were in the new bed. Some waste has ocourred this way as it is 
impossible with our fno!li ties to handle all the slimes. and with t hese 
and the low grade copper mixed tai11ngs the original estimate will be cut 
down ~ about 20,000 tons." 

ANALYSIS OF CO~TS 

Labour Cents per 
Ton 'II 

t 

Supt. & Foraman 7.29 

Experts 3.32 

Shift boss & Helpers 8.04 

Assayer & Melter 3.ga 

Fireman & Mine Pumpers 5.63 

Signal, Tailing & Soraper 
men 7.06 

stable. "Watchman Black­
smith, ood Filer 

54.58¢ 

Supplies 2ents per 
Ton 

Cyanide of Potash 26.63 

Fuel 12.87 

Lime 4.40 

Zinc 0.61 

Sundries 1.55 

Tramway & Engin repr. 1.18 

Packing, Waste & Lubricants 
.66 

Assay Office 

Freight &. Express 

Telegraph & Postage 

stables 

.76 

Total 23,320.31 Total 25,631.67 

Labour .5458 
SUpp11e s .59 g8 

1.1456 



SMITH-EMERY COMPANY 
Chemists-Engineers 
920 Santee Street 
los Angel es, l,;ali f. 

Order l~o. 143486-94 

W. 1. Ha rt, 
387 North Second Avenue, 
Phoenix , Arizona 

REPORT 

Date October 5 , 1933. 

Our Mr. t. C. Bass, in company with Mr. Charles P. Iynch, 
examined the tailing dump at the Bonanza Mine about eight mil es 
South from Salome, Arizona. The purpose of this examination was 
to determine i f these tailings could be cyanided at a profit; what 
method should be used, and the spproximate cost of operation and 
of the necessa ry plant. 1'he quantity and vall)e of the tailings has 
been previously estimated as 30,000 tons of an average g old value 
of approximately :jp2 . 50 per ton ( gold at .,p"20.07 per ounce), and we 
are inf ormed that this has been checked over .by yourself and others 
and is accepted as correct. (~ if J 7..I~ 

. e took nine sampl es from the dump primarily fo r the pur­
pose o f determining the phYSical condition of the material. These 
samples were taken f rom the side of pits dug through the depth of 
the dump. 'l'he ap prOXimate location of these pits is indicated on 
the blue-print !!lap you submitted . rhese samples were assayed and 
are reported herewith und er laboratory Certificates Nos . 143486-( u tfC 
143494. The average of the assays is ;2.81 per ton in 60ld at 7 I 

'1P20 .67 per ounce. The asss y report describes the depth o f the samples 
taken. 

Percolation Tests 

Percolation ~l.' ests were made on the samples of tailings 
taken by potting them in glass tubes of two inch diameter and about 
five feet high. perforated ru bber stopper was fitted to the 
bottom and a glass wool filler medium was placed above the stopper. 

n inspection of Samples Nos . I, 2, and 9 showed them to 

] 
be largely slimes and it wss self evident thst this material could 
not be leached. In tM~ oth er samples, lumps of slimes remained as such 
mixed with the dry sand. Observation of this condition together with 
the fact that in the dump slime strata oc cur interbedded with cleaner 
sand, suggests the possibility of separating the lumps of slime by 
sereening on a shaking screen , using a comparatively coarse screen of 
10 to 14 mesh . This screening would thus remove that pert 0 f th e 
slimes which remained as lumps and break up the remainder of the 
sli mes, and ulti mste ly mix them with the sands, thus putting the 
material into 8 good condition for leaching. The soreening would 
also remove roots and other foreign meterial from the product . vie 
have accordingl y conducted our percolation tests and have planned 
our method of treatment with 8 view o f screening, ~s above descrioed. 

-1-
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The Percolation Tests gave results as follows: 

Slimes Percolation Rate 
Removed on Saturation Drop of Super-

Sample 14 mesh screen through sands natant solution 

No . 3 32% 1 inch per hr. 0.3 inch per hour 

Nos. 4 & f) 14% 2 ff " " 0.7 IT n " (oombined) 

No. 6 26% 4 " IT n l.~ " TI TI 

No. 7 8% 5 II IT TI 1.6 n " " 
No. 8 4% 10 " " " ~.3 " " " 

The conel us ions f rom the a b ov e test" and investi ga ti ons 
ere as follows: 

Material l'epresented by Semples Nos. 1, 2 , and 3, from 
the Eastern end of the dump (neer the high dump o f oyanided tailings) 
oannot be leached. 'llhis represents a lot of material for Hole No .1 
was 12 feet deep and Hole No.3 was 8 feet deep . 

Msteri5l represented by Samples Nos . 4, 0, and 6 oould be 
leacbed only very slowly. ~ut i f mixed with ma terial such as samples 
Nos . 7 and 8, a satisfactoIY leach could be obtained. Samples Nos . 
4, 5, and 6 are from the central portion of the lerger dtlllp where the 
material is about four feet dee p . 

Material represented by Samples Nos. 7 and 8 is readily 
leached. Sample No.7 was from the ~ estern end o f the larger dump 
and the hole was four fee t deep. Ssmp1e No . 8 was from the center of 
the E'maller, more elevated dump at the We st end. 'llhe hole was seven 
and one-half feet dee p , but the bottom 01 the dump was not resched. 

Sl3mple No.8 was tested by cyanide leElohing snd the results 
are reported by the acoompanying certi f ioate. he test ehowed t m t 
this material Jeached re ad ily and gave an extraotion of $3.82 per ton, 
or 8810. 

Sample No.9, from a hole about fifty feet North of Sample 
No .8, was most ly slimes. It is evident th~t suoh material could not 
be 19~ohed. cyanide agitati on test on this ssm ple showed an ex-
tract ion o f ;;>1. G4 per ton, or 85%. 

It is evident that this dump ca rries variable values, from 
aoout ~l.OO to ~: 5. )O per ton; that it has 8 variable physioal condi­
tion, from sands (mostly minus 40 mesh) to slimes; and that its depth 
varies f rom one f oot to twelve fe et or more . 

wie beli eve that cyanide leaChing is fea~ible, i f the slime 
lumps are screened out f rom the avera g e mat erial, and the areas of the 
dump where slimes prsdominate are left untouohed. £he proportion o f 
the dump whic h cs n then be leac hed we est imst e ro ughly a s two-thirds 
of the whole. Pilhe profitab l e treatment by leaching is contingent 
upllln th e pre sent hi gh e r pr ioe for gold. 

11he proposed method of handling is as follows: The material 
is to be moved to the plant either by scraping up to a oentral loading 
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point V'tth a tractor and small scraper where it is dumped into a 
Itrook and hauled to the plant: or, preferably by using a larger 
wheeled scraper of one ton or more capacity, in whiQh it is hauled direct 
to the plant. The material cen be dumped over a horizontal grizzly 
at the edge of the upper stone wall, and dropped into a shallow 
inclined bin or platform below. ~rom here it can De raked or drawn 
on to the head of a shaking screen. Hand feeding is used here be-
cause of the necessity of regulating the feed to the scre<?n. ~Irom 
the screen the oversize (slime lumps, roots, etc.) runs to a tram 
car, in which it can be run a short distance to the dump. '11 he 
principal part of the product which passes through the screen is 
carried by an elevator to a small bin located above the level of 
the tanks and just North of the North end o f the row of leaciling 
tank s. This bin ca n be small, 0 f a oapa oi ty 0 f two or three ca r-
loads. It is proposed to h8ve a c&r track on a trestle about eight 
feet above the top of the leaching tanks and running lengthwise 
over the center line of the row of three tanks. (,;ars loaded 
from the bin will be trammed and dumpe J into any tank being filled . 
A better arrangement would be to have a tr&velling belt with tripper 
in place of tne car tramway, but tbis involves too hi gh a cost unless 
of cours~, it w01Jld be possible to g'et suitable second-hand eqUipment 
cheaply. 

The tanks will be unloaded by d umpin ry the tailings through 
two trap doo rs in t he tank bo~toms int 0 tram cs rs in a t mmel beneath 
th e ta nks. 

t e list below eqUipment for the plant which can be obtained 
here, together wi th costs. Tbis can be a baSis from which to work 
in looking up second-hand eqUipment nearer to your property . 

T NKS: (new, of galvanized iron, installed on your foundations or beds) 

1. Water storage, 12' dia. x 10' deep, CODe cover - - - - - ,178 .00 

1. ~arren solution, 121 x 10', cone cover - - - - 178.00 

3. leaching, 24 ' x 6' -

1. strong solution, lor X 6", cone cover - - -

825.00 

82.00 

Leak sol tltion, 14 I x 8", cone cover - - - - - - - - - - 212.00 

Sump, 16' x 6", r::one cover- Z12 . 00 

(';ost of painting inside o t' aoove tanks with P. &B. Paint 200.00 

210.00 

- - - -$2097.00 

Filter Bottoms - - - - - - - - - - - -

Total 

New 
1. 15 F . P . 4 cylinder leRoy ga soline engine 

bel driven to s 10 E~W. Altenetor, ~ith 

1. 

1. 

inst r ument board - - - - - -

30 ft . Elevator with 8 1T "K 5" buckets 
(not cased) - - - - - - - - - - - - -
3 H.P. Motor - - - - - - -

Sh~ king screen -

- $185 .00 
50 .00 

~OO.OO 

Secondhand 

$550 .00 

1. C1etrao Tractor with 6 1 Wheeled Scraper - 450.00 

1. 2" Centrifoga1 Pump direot conneoted to 
~ H.P. Motor - - - - - - - - - - - - 150.00 

I 
) 
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(Con't. ) 
New Secondhand 

1. 3 H X 411 N.tYers Duplex Pump driven with 
3 H.P. Motor (12 C.P. M., 350 ' Head) 

568' of 2tl pipe 

Pipe Fittings - - - - -

Pipe Tools and other tools- - - -

Freight on aoove ma chi nery, etc.- -

OTAL - - -

152.00 

99.00 

107.60 

150.00 

160 .00 

1350.60 $1000.00 

We li st below other necessary items with estirr.ated costs. 

Preparing bases f or tanks --------- ------­
Concrete rein t'orceme nt of upper stone 

wall for bin ---------------------------
Bin --------------------------------------
Installation of machinery & mine pump and 

bin ------------------------------------
Trestle (requires 4000 B.ft. of timber) over 

1 ea ching tanks -----------------------
liring -----------------------------------

Pipe insta llation -----------------------­
Cost of shed over ~9S ehgine, etc. ------­
Assay equipment --~---------------------­
Engineering (additionsl) ----------------­
Contingencies ----------------------------

TOTAL ----------­

GRAN D TO TA 1 -----

ojj>200 .00 

150.00 
100 . 00 

400.00 

400 .00 
50. 00 

200 . 00 

~88 :88 
300 .00 
350.00 

$2750 .00 

7197.60 

Ie have f i gure d on using some of the lig ht pipe (casing) 
at the mine for the water line, but for most of the solution 
piping would use standard pi'pe a rrl fitt ings. 

Fer the operation of too leaching pl ~n t we suggest the 
following plan: 

\ The three leaching tsnks (capa city 90 tons of tailing) 
will permit a f o ur-day cycle of tre~tment if a tank is filled 
every other day &nd one jifch3rged every other day. This work can 
probably be done by three men. In loading the tapks one man would 
handle the tractor end scraper, one man feed the shaking screen, 
and one man tram to the tank. The next day ttese men would unload 
t he next tank. 

Tbe leaching and as'saying would oe handled by the man in 
chsrge, aSfisted by s helper who was a mechanic am general handy 
man. The helper woul d op erat e the gas e ng ine and t he mine pump , 
make any alterations in piping , repairing , etc. The main work would 
be done on the day shift, being so arranged that the percolation of 
the solutions would need but little attention at other times and no 
attention at night. 

stimated Cost of Operation: (45 tons per day) 
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3 men loading and unloading tanks ----------
1 mechanic --------------------------------- . 
1 superintendent --------------------------­
Fuel, etc. for engine and tracto r ---------
Goneral Expense ----------------------------

Sodium cyanide --- TL! - ~~------------
Z'ino -~- -JJ!lr::t --~---------------
1ime ------------~=.l--·-lIJ1r .. L- -1 -------

Per Day 

$13 .00 
5 .00 
8.50 ./ 
7.00 
5.00 

$38,.50 

per TOD 

$0.85 

0.27 
0.15 

'0.03 
$1 .30 

If the average vGlue of tre tailing is taken at .12 
Troy ounces g old, this g ivcr a va-} I) e at :tP20.67 of {2.48. But , 
at tte present price of $31.80 per ounce, t he val ue o.f the tail­
ing would be ~3 .82. If we f i [ ure on an extraction in the leaching 
plant of 75% there would be recovered ~ 2.86 per ton. 

ie have g iven some consideration to an alternate method 
of t restm ent inwhic h the sl i !1~ es \,,1 0U Id be separated from the sa nds 
in a Dorr Clas8ifier, and the elimes treated separately in an 
agitator, then settled in a Dorr thickener and washed on an .Oliver 
Filter. This would increase the cost of plant by at least 6000. 00" 
using second-hand equipment, and the cost of operation to aoout 
, 1.50 per t on. We be lieve tha t under pre se nt condi t ions the 
leaching plant is a preferable investment with its lower first 
cost and less oomplicated operatiom. If later conditions turn 
oot to be favoraole , such as an increase in the prioe of gold, the 
water supply is found adequate for ~n increased tonnage, and work­
ing conditions genera1ly proved, then it might be desirable to put 
in the slime plant, even though its cost would be somewhat greater 
than if installed at present . ' 

Res pectfully submitted, 

(Signed) 

CHEMIC 1 & METALLURGIC! L ENGINEERS 
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SMI TH-EMERY COMPANY 
Chemical ~ngineers and Chemiets 

920 Santee Street 
los Angel es 

Laboratory 
No. 143493--4 Dete October 5, 1933. 

Sampl e Tailing 
Received 9-28-33 

Submitted by W.1. Hart 
387 Nort h Second 
Phoenix , Ari zona 

venue 

Marked 

Sa mpl e Nos. 8 and 9 
Sampled by Smlth-~ery Co. 
September 27 , 1933, for 
Bonanza Mine Dump. 

REPORT OF CYANIDE TESTS 

Percolation Test : 
Sample No. 8 was cyanided by leaching after 4% of 

slimes lumps were removed by screening on 8 14 mesh screen. 

Height of column leached ------------­
Lime added per ton -----------------­
Sodium cya nide in solution per ton ----
Ratio of solution to ore -------------­
Rate of Percolation , per hour --------­
Rete of saturation 0 f sands, per hr.---

4 feet ~ 
5 lbs . .. " 
2.7 lbs. 
I : 2/3 
10 inches 
3.3 inches 

The sol~tion was passed through the charge and drained 
twice in ~8 hours. During the next 48 hours it was g iven two 
washes with water, each wssh being equal to one-quarter the weight 
of the ore. 

ASSAYS 

Ounces 
Heads -------------------- 0.21 
Discharged Tailing ------- 0.025 
Tailing sample after fu rther 

washes ---------------- 0 .15 

Extra ct i on: 

Gold 
Val ue at 

$20 .87 per 0 z • 
$.4 .34 
0.52 

0.31 

Gold ---------------------------$3.82 per ton, or 88.00 

Cy ~ nide consumption = .9 lbs. sodium cyanide per ton of tailing. 
Protective alkalinity· in final cyanide solution = 2.3 lbs. per ton. 

A sample of the solution taken after passing the ore 
once was assayed and it showed an extraction in soluti on of 
:jp3 . 72 per ton. 

This material leached res dily and the time of treatment 
could be reduced, probably to t wo days. 

A care f ul determination for copper showed that the 
original tailing contained 0.086% and the final cyanide solution 
had dissolved 0 .0 23~. This is not enough to seriously effect 
the t rea tme n t. Whi let he co pper cont ent mi ght grad ua lly acc umule t e 
in the solutions , the worst result that might be expected would be 
that occ 8sionally a fouled solution would have to be thrown away~ 



• 

• 1. Hart,-2. Lab. Nos . 14349~-4 

AGITATION T2ST 

Sample 1:0. 9, which was mostly slimes, was cyanided 
by agitating eight hours with two parts of solution containing 
1.3 Ibs. of sodium cyanide per ton of solution. lime was added 
in an amount equivalent to five pounds per ton of tailing. 

An extrsction was obtained of 1.24 per ton, or 85~. 
The cyanide cOD8umptioD is 0.6 lb. per ton of tailing. l--

rteEpect f ully submitted, 

v~IS'i'S ND ENGINEERS 

J 
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La bora tory 

SMITH-EMERY COMPANY 
Chemi cal Eng ineers a nd Chemists 

920 Santee Street 
los Angeles 

No. 143485 Date October G, 1933 

Sample ~ste r 

Received 9-28-33 

Submitted by W. I . Hart Marked 
.h'rom Bonanza Mine, Ariz . 
Sampled by Smith-~mery Co. 

387 N. 2nd venue 
Phoenix. Arizona 

DET 3Rrv1 IN AT 10 NS 

Grains per GaJ10n 

Total Solids (at approximately 1050 C) -­
Copper ~Cu) ------- --------------------­
Arsenic (As) ---------------------------­
Heavy Metals --------------------------

COMP RAT I VE CYArJIDE COftSUMPTI0N TEST 

63.76 
None 
None 
None 

A small cyanide test was run using this water and 
your sample TO. 8 . 

The cyani de consumption was no g reater than thllt 
obt a ined when using ordinary wat er. 

Resp ect fu lly submitted , 

(Signe d ) 

eR n STS .-i ND EUGINEERS 
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SMITH-EMERY CO MPANY 
Assaye rs and Metallurgical Engineers 

9 20 Sant ee Street 
10 s Angeles 

Sam ple 1'ailings, S8rnpJed by Smith-.:.:Jmery 
Sept. 27, 1933. 

Gold. 
Silver, 

$20.67 per 
$ .40 per 

Deposited by W.I. Hart Dat e Octo be r 5, 1933. 

Fer Ton of 20 0 1 s. 

oz. 
oz. 

Number Mark Gold Silver cop~er IJead Zina 
Oonces Valoe Ounces val ue t ~ --0;;-

From Bonanza Mine 
Domp 

143486 No. 1 Hole 12' deep, 
Slimes from 2' to 
9' 6" ------------ 0.18 $3 .72 0.47 $0.19 

143487 No. 2 Hole 30" deep, 
mostly slimes ----- 0.26 5.37 0.42 0.17 

143488 No. 3 Hole 8' deep, 
m 0 s t 1 y sand to :3' de pth 

I Below Slime a nd sand 
strata anout 50-50 -- 0.14 2.89 0.43 0.17 

143489 No. 4 Hole 4f deep, 
mo stly sand --------- 0.055 1.13 0.28 0.11 

143490 No. 5 Eole 30" deep 
3 0,\) sand strata ----- 0 . 0 7 1.45 0.28 0.1! 

143491 No. 6 Hole 4' dee p , I 

mostly sand --------- 0.13 2.69 0.40 0.16 

143492 No. 7 Hole 4' deep, 
mostly ssnd -------- 0.11 2.27 0.42 0.17 

143493 No. S Hole 7' 6" deep 
10stly sand but with 

some fin ely alminated , 

strata ------------- 0.21 4.34 0.32 0.13 

143494 No. g Hole r;;. , deep, v 

Mostly slime ------ 0.07 1.45 -0.25 0.10 

Hespect f ully submitted, 

(Si gned) 
ASSAYERS AND L~TA lLURGISTS 
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