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(1) Drive the Ben Harrison 800 level west to the winze, to the
1400 level.

(2) Reopening the 1400 winze to the 1400 level and driving west on
the 1000 and 1400 levels sufficient to prove the west end of the Tom Reed,
as with reasonable assumed extension of the Tom Reed ore body it is possible
to develop considerable commercial ore at the present price of gold, also
in driving east on the 1000 and 1400 it is possible that another ore shoot
may be found under 700 to 900 feet west of Ben Harrison shaft,

(3) In driving west from the 1000 and 1400 winze levels it seems
advisable to prove the United Eastern Mine under the mined out area, as
with reasonable assumed extension of the United Eastern ore body, it is
possible to develop a large tonnage of commercial ore at the present price
of gold.

The cost of proving the Tom Reed and United Eastern would be small in
comparison with the amount usually required for prospecting on ore body in
depth, due to being able to work through the present winze to 1400 level §
which should be in good shape as it was sunk in the foot wall,

Qrey Fagle - Aztec - Pald Fagle:

(1) Driving east from the 200 level Grey Eagle to the east end of the
3245 stope, There should be a net profit of $15,000 to $20,000 in a com-
paratively small tonmage in the back of the 3420 and 3245 stopes, with an
additional $3500.00 of possible ore.

(2) Developing the east end of the 3245 stope from the 400 level Aztec
by raises. With reasonable assumed extension to the east of the 3245 ore shoot
it is possible to develop 2000 tons of commercial ore. The east end of the
3245 stope samples average $12.75, width 4 feet.
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(3) In stoping on the above mentioned block at 80 feet above the
400 Aztec a hanging wall cross-cut should be driven into the hanging wall
vein. This will be over the top of the 3295 stope, and in which it is
possible to develop 500 tons of commercial ore.

(4) To continue mining 2750 stope above the 2805 stope -~ 500 tons
possible ore,

(5) Aztec 400 level west of the 4000 block above and below the 400
Aztec, Drive a hanging wall drift west on the streak within which the high
grade ore in the 4000 block occurred.

(é) Grey Bagle - Bald Eagle on Mallery Fault, Continue stoping on
the 3480 stope on east side of 3480 raise.

(7) Drive raise from top of 3480 raise, 400 Aztec, upward to prove
the area between the 3480 stope and the Frayne stope on the 200 Bald Eaghk.

East Aztec on Telluride Vein:

(8) Drive west on the 700 Aztec on the Telluride vein - with a chance
of finding another ore shoot below the Ingram lease,

West Aztec:

(9) Driving a number of diamond drill holes southwest from the 600
Big Jim near the intermediate vein, to intersect the faulted west extension
of the Aztec ore body. It is possible that 5,000 to 10,000 tons of ore
could be in this faulted section.

Relative order of importance of the above recommended development:

Benjamin Harrison 1-2
Grey Eagle, Aztec, Bald Eagle 1-2-3 1st.
West Aztec 9

4=5=b6=T ) 2nd.

Respectfully submitted,

s
RMG s F /{/ R.M, GAMMELL
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—lcttion

T.R. - 700 = 1000 Level 1-A 14,000.00
" 1000 - 1100 " 1-A~l 3,000,00
" 700 l-A-E Sl

GREY FAGLE - AZIFC - BAID EAGLE

Top

3245 Stope leAwleA-1 3,500.00

Bast End

3245 Stope No. 1-B 2,000.00

Top

3295 No, 1-D 500,00

East Bald

Eagle Shaft No. l-E

Top 2805

Stope No, 1-D 500,00

400 LEVEL AZTEC MAIN VEIN 4000 BILOCK

Above and Below
400 Aztec No. 1-B

Between 400 Aztéc and
200 Bald Eagle No. 1<C

No. l=-A 10,000.00

Total 35,500.,00



Oatman, Arizona
May 27, 1939

Mr, Jack Zwinge, Supt.
Tom Reed Gold Mines Co.
Ogtnn, Arigzona

Dear 8ir:

Posgible ore in further developments.

As an immediate source of ore, I recommend the following:

(1)

(2)

(3)

(4)

(5)

()

Iay track on the 700 Aztec to the old 4140 lease transfer chute "
Telluride vein,

Transfer the stope fill above the 550 intermediate level under
Ingram lease to 700 Aztec, using old transfer chute. Greb samples
of the gob indicate that by excluding the coarse waste, this old
fil1l should be $8.00 to $12,00 ore, By mucking on the fill every
other day, a control on the value can be kept. If ore happened to
be too low grade some days it can be trammed to the old open stope
between 700 and 1100,

There is congiderable waste in the drift west of the 4140 manway,
700 level, and on the days you were not working on f£ill this waste
could be trammed to the old stope between 700 and 1100,

I recommend driving the west drift, 650 level Telluride ; at least

100 feet west, also some cross cutting. I believe this work to be ]
fully justified considering structural conditions. Also you may

get sufficient ore from the 550 intermediate lavel fill to pretty

well pay for the level development. ,

I recommend cutting out for a double chute and manway on the

Bobby Vein on 500 Aztec near vein junction. I believe it possible
to carry up a 25 or 30 foot section, at mill grade » up to the 400
Aztec, Sampling during cutting out should indicate if it is possible
to nmine this section.

In driving the proposed crosscut on 400 Aztec » into old stope
opposite 3195 chute, the foot wall next to old stope can be slabbed
off, making a space where the ore falling from 3195 chute would

be caught, and making a convenient place to muck it as it accumulates,

Respectfully submitted,

AR
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‘Call 2735-1455
HELMICK MACHINERY RENTALS

—for your construction & mining eguipment ueeds”
4550 E. Washington St. — Phoenix, Arizona
Rentals — Leases
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DETAIL OF CUSTOM MILLING PROFITS FOR MONTH OF AUGUST

y 1934.
! sverage recovery for period 95448%. '

SHIPPER Lot Ho. Dry tons. Total Value. Eztruction © Extrasction Milling Total mill Total milling WNet mill add royalties Total

¢ paid. profit. charges. revenus. costuﬁgi;@54 profit. on lease ore. net
N profit

; on

lease and
custom
OI6s
utside C S
Baldawin & Bayliff X 9.83 $258.03 9%/ $11.66 $64.23 $65.89 ¥156.14 $50,756 $50.75
Consolidutea Gold 7 40.99 ~04DL X7 956 2.62 147.56 1560.18 63:1% 87.06 87.06
“ " 8 55.28 841,79 9b 2.56 199 .01 201.57 85,18 116.44 1lo.44
" " 9 235.38 2306.72 956 11.08 847.39 8568.47 362.48 495.99 495.99
» " 10 121.82 1097.60 95 5.27 438.55 443.82 187.60 256.22 256.22
. " % o 181.04 15684.10 95 7.60 651.74 659,34 278,80 380,54 380.54
Fred LeBesu 1 18.97 272.22 92 9.48 85.36 94.84 29.21 65.63 ©5.63
ie De Uorton 1 18,33 168.45 92 5.87 82.48 88,35 28.23 60.12 00,12
Je Do Psrsons | 45.48 501.19 956 2.41 181.92 184.33 70.04 114.30 114,30
el " 2 26.27 312.61 95 1.50 105,08 106.58 40,45 66 .13 66413
we Ko Ridenour 24 ET.2T 496.31 956 2.38 109.08 111.46 41,99 69 .47 69+47
" i 26 28.90 310.1C 95 1.49 86.70 658.19 44,51 43.68 43.08
Courtny Contrszct 1C 118.42 1222.68 95 5.87 426,31 432,18 182,37 249.81 249.81
John Lsaruen F 4 26.02 199,562 95 0,87 100.08 100,95 3B+ B3 62.42 62.4%2
Sveetland & Willoughby 3 b6.31 640,53 25 3.08 28D .24 2£8.32 8o.71 141.061 141l.61
Ferrs & Brever X 32 .60 385.00 9o 1.85 150.40 132,85 50.20 82.00 82.05
Levis &« Conley 1 15.61 404430 92 14.07 70 .25 84,32 24 .04 60,28 60.28
gsraner « sustafson 3 8.4 400, 4 ¥vb 1.94 112.96 114.90 43.49 71.41 71.41
Totals g 1090,.78 1lo74.7% ¥93.45 $4086.93 $4180.38 w1679.77 v2500. ©g ¥&b00.62
Tom Reeu Leuse Qres.

MdcCudloch & .deCullioch 11 119, 38 2570 « 44 956 ¥lle4l ¥428.83 +440.24 «183.44 256,80 wO38.04 096,44
Lyster &« J.omes 5+ 72 .00 1713.60 8b Be.23 £09.20 267.43 110.88" 156.565 325.08 482.13
" " 0 70.50 1599.97 95 4R 284.00 £91.12 108.57 18£.566 461.24 033.79
Fuller « Curry 4 27.16 £70.88 9b 1.32 108.7& 110.04 41.86 68.18 15,78 83.91
Dan Sullivan 4 3Y.90 8bd. 14 95 4.10 159.84 1l63.94 vl. 54 102.40 162.10 264.50
ctoney & Crune 1 17.30 240. 70 92 8.59 7?.86 86.44 26.64 59 .80 20.42 , 8C.22
Je &. Castleberry 1 16421 70.84 9z 2.47 24 .31 £6.78 24.96 1.82 3.%6 5.08
L. M. Tobin 10 21.81 148.85 92 5.18 98.14 103, 3R 33.569 6.3 6.85 76.58
it ) " 31 31.17 365,31 956 .78 124.68 126.44 48.00 78.44 20.82 99.20
W " 32 24.61 282.03 95 g9.8p 73.83 83 .66 37.90 45.75 156.57 6l.3%
o Y 13 20.48 260.91 96 1.26 76 .44 ™ <70 39.24 38.46 14.87 98:33
A " 14 £6.11 411.23 25 1.97 78+ 33 80.30 40,21 40.09 58.60 98.69
neid & Currars 5] 72+20 1244 .73 95 b.98 274 .36 280,34 111.319 169.15 197,37 340.5&
Putnum & enney 8 107.39 939.606 9b i 4.51 386.60 391,11 165.38 BRG-T3 44,63 270.30
.+ Consentini 6 41.09 86.29 95 [ i 86..29 86.29 63. 28 RB0L . ceagiun 23.01
Chuse Ee aolding 4 85.63 599.41 a5 i _2.88 325.39 328.27 131 .8% 196.40 28.47 2e4.87
Totals 797,76 %11774.99 q £78.60 $2864.81 ¢2943.41 +12£28.55 $1714.86 «w1684.150 $3599.01

United _mericsn Lesse. 68 to 77 1374.60 $13703.20 96 '7-? ‘3}71,27 $3092 .84 $3021:57 $2116.88 ¢ 904.69 $904.69
Totals ‘ ‘ 3263,14 Z7152,91 (EfE T i\ 100 e Koo MNEG V1 01 M45.36 fr02520 A512017 Fieca4.15 F LBON. 32
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I. C. 6975
November 1937
INFORMATION CIRCULAR

"UNITED STATES DEPARTMENT OF THE INTERIOR . BUREAU OF MINES

MILLING METHODS AND COSTS AT THE MILL OF THE

i TOM REED GOLD MINES CO., OATMAN, ARIZ.1/
: By Paris V. Broughgl
¥
CONTENTS
Page
L) Introduction..eeer... .- Ceereineaaan ceenaines veasas 2
o " AcknowledgmentSeesesees ... e woenas ieeens ceens 2
Locabtion.essccsconcaneceasinnne. N conee 2
General.cec.e.. P . 2
Sources Of Ores.eae. ... craseiine ceesessavans 2
Character of ore treated.......... fe e 3
Microscopic examinatione......ceceeeccivecass 3
Custom-mill scheduleseec: venesnscscsanscosnns cveess 9
HigtOryeoeseesscnsooseasscsacssesscessnccoocncces oe 12
Millingeeeesseoncasooconcecs teteierraenany cnseees e 13
CTUShINge s v esosvreceoncns P I |
Grinding.cees -eceseegovensncosrarasccsncessns 15
Cyanida,tion...-..............-...-............ 19
Clarification and precipitation.icacececcecsee 19
Tailings disposaleccecsc .. deeesse e . 21
Samplingeseceeoses e 224
'/—j . Treatment plant....... ceseenn <
T - Handling of control samples.......... cevvoens 23
Ore—-testing 1aboratoryeessecececeeese-nrareconanss 24
DONET e eevenncnssscrosssscsasansonscassan S =2
Metallurgical Aatasecerer cecceecnciaresnconans .o 25
COStSeesavsrosoosensaacsensnnsseassane teracecerenes 25
ILLUSTRATIONS
~Flgure 4 Following Page
i T 1. ¥low sheets, crushing plants,
: ' Tom Reed Gold Mines COeesvecevcvs 14
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i ; 1/ The Bureaun of Mines will welcome reprinting of this paper provided the

following footnote acknowledgment is used: PReprinted from Burgau
of Mines Information Circular 6975."
2/ One of the consulting engineers, - Buresu of Mines, and former
. superintendent of Tom Reed mill. ‘
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- Nevada. All outside ore is trucked to the bins of the crushing plant.

'been proceeding since February 193h for the purpose of developing the vein
%ystem below the old mined areas.

X

_ 5949 ) 2= |

‘ore, howsver, is hoisted at the Black Bagle shaft and shipped via the aerial |

L. C. 6975
rwm&muomxcm

This “peper, whlch descr.tbes the - v:;ractme ~of m:.lhng custom ore, in
addition to that produced under company and lease opeérations in the Tom Reed
mines, is one of = serles 'be:.ng prepared by the Bureau of Mines.

ACKNOWLEDGMENT . - 1

Acknowledgment is made. to w. B. Phelps, managing director and. Jack
Zwinge, superintendent, for pemlsvsion to publish, apd to G. E. Ja.rpe the
present mill superintendent, for his agssigtance in prepara.ng the papers.

LOCATION
The mill is in Oatma.n, a,d.,;facent to the Benjemin Harrison shaft of the —
Tom Reed Gold Mines Co., in the foothills on the western slope of the Black
Mountains, western Moha:m County. The railroad shipping point is Kingman,
Ariz., 25 miles morthéast of Oatman. Paved highway U. S. 66 passes by ’ohe .
mill. The altitude is approximately 2,700 feet.
- GENERAL

Sources of Ore

on comprny property, and custom lots from outside sources. The lease ore
is treated on a custom basis.

Ore produced on company account is hoisted through the Benjamin Harrison :

and Black Eagle shafts; the latter shaft is approximately 1 mile to the |
southeast and connected to the mill by an aerial tramway. Most of the 2
company lease ore is holsted through shafts that are not being worked by the
company and is trucked to the crushing-~plant bins. An occasional lot of lease |

Th~ mill treats ore mined on company account, that produced by lessees '
|
|
|
|

tramway, Mo';t of the outside custom ore comes from the Oatman district within -
a radius of 10 miles and includes company ledse production from the Gold Road |
Mine of the United States Smelting and Refining Co. (1936), and ore from the -
Buth and Rattan claims of the Oatman Fastern Gold Mines Co. in the 3ilver '
Creek section, the Pioneer group U mles west of Oatman, and smaller quantlti.eas
from many properties in the district. Ore also comes from various other
séctions within a radius of 100 miles, some coming from California and southern

Tom Reed ore is mined from shrinkage and cut-and-fill stopes; the method " -

¥

15 governed by ore widths and wall-rock conditions rather than by metallurgical A

qﬁlrements., To date (April 1937), most of the mining since starting in - = |
1934 has been done around the fringes of old stoPes- Unwatering, cleaning ‘; o ‘
but, and retimbering of both the Benjemin Harrison and Black Eagle mines has L o
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I.C. 6575 i

"Tom Reed lease ore is mined -under the supervision of a lease foreman,
whose duty it is to enforce reasonably safe mining operations. Outsigde
custom ore is mined by both open—cut and underground methods; many of the
smaller leases are partnerships. '

Character of Ore Treated

With the exception of occasional odd lots from distant districts and
the Oatman Bastern production, the ore milled is characteristic of the Ostman
District. The chief gangue minerals consist of quartz, calcite, silicified
andesite from stringer lodeg, quartz monzonite, and varying amounts of
fluorspar, adularia, and oxides of iron.

The stringer lodes of the Black Eagle and Gold Road mines produce some
very hard and tough ore, while the quartz calcite ore bodies of the digtrict
are of average hardness. Most of the ore produced by the Tom Reed, United
Eastern, and Gold Road vein systems requires grinding to 85 percent or more
through 200 mesh for a satisfactory recovery, as the gold occurs as very
fine particles disseminated in the gangue. The ores originating elsewhere
in the district are more free milling; the metallic particles are larger
and occur chiefly in the parting planes. A satisfactory yield is obtained
by erinding to 60 to 70 percent minus 200 mesh, providing the contact period
in cyanide solution is 72 hours or more.

Oatman Bazstern ore carries finely disseminated sulphides, reputedly
arsenopyrite, with from 2 to 6 ounces of silver per ton in addition to golgd.
This ore requires small additions of lead acetate to the agitators as an
aid to silver recovery and the prevention of matte formation in the melting
of bullion. Occasional lots of silver-bearing ore from outside the district
are milled, but with these exceptions mill feed carries gold and silver at
a ratio of approximately one to one by weight.

Microscopic Examination

Then characteristic Tom Reed, Gold Road, and Pioneer ores are milled
alone, 95 percent or more of the gold and only about 50 percent of the silver
is recovered. These recoveries indicate that all the silver was not alloyed
with the gold and the probable presence of minute quantities of some silver
mineral. Microscopic examinations have borne out this conclusion; both
electrum, containing all of the gold and part of the silver, and native
silver have been identified.

The following quotations are from reports of microscopic investigations
of the Tom Reed tailings made by the American Cyanamid Co. The earlier
investigation was on tailing after about 60 hours agitation, and the latter
one on tailings after 72 hours agitation on somewhat coarser ground ore. The
May 12, 1936, report states: .

3/ Microscopical Examination of a Tailing Sample Submitted by Tom Reed Gold
Mines Co.; Technical Investigation 58, Experiment 947, May 12, 1936,
and Experiment 1097, January 13, 1937.

5949 e
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Present Operations: The sample submitted was a washed tailing
that had bsen composited from daily samples on the basis of tonnage
treated during the month of February 1936. The sample was said to

represent the tailing from 7,201 tons of ore, of which 3,600 tons
were custom ores received from other mines in the district.

Putpose of Investigation: The purpose of this investigation
was to determine the mode of occurrence of the gold and sﬂver
present in the te.lllng.

Preliminary Test Work. Preparation of Samples for

Microscopical Investigation: The entire amount of material
raceived was mized thoroughly by rolling on a cloth; it was gub-
sequently sampled by quartering.

Because of the small sizs of the sample, it was not possible
to use any of the material for assay purposes.

A representative portion of the tallin~ weighing 600 grams
was screen~sized. The plus 200-mesh screen products were reserved
for microscopical examination. The minus 200-mesh material was
concentrated on a vanning plaque and the concentrate was dried.

A second repregentative portion of the talling as recelved
was carefully concentrated on a vanning plague and the concentrate
was dried for subsequent examination.

- The samples used for the microscopical examination were
numbered as follows:

No. 1 Pan concentrate of tailing.

No. 2 Plus 100 mesh teiling.

Noe. 3 Plus 150 mesh tailing.

No. & Plus 200 mesh tailing.
" No. 5 Pan concentrate of minus 200 mesh tailing.

Microscopical Examination: The microscopical examination of
the samples was conducted by our Dr. P. L. Merritt.

A portion of each of the prepared samples was first molded .

into a briquette of bsakelite by means of a heated, hydraulic press.

The briqueties were then polished to a plane surface on a Graton-
Vanderwilt automgtic polishing machine.

As a result, the individual grains of tailing material were
presented in cross section and it was possible to examine them with
reflected light. The relationship between the metallic minerals
and the gangue minerals was readily observable.

U



I. C. 6975

Similar portions of each prepared sample were reserved for
examination of the unmounted grains by means of transmitted light.

The investigation showed that pyrite was the principal sul-
phide mineral and that some chalcopyrite also was present. Hema~
tite was the most abundant metallic oxide mineral. The gangue
minerals were largely quartz and chert, but carbonates also were .
present. '

The gold present in the tailing was found to occur only as
the natural gold-silver alloy, electrum. Silver, however, was
also found to occur in the metallic state.

Dr. Merritt's observations of the various samples, together
with suitable photomicrographs, follow.

Sample 1.~ Panned Concentrate of.the Tailing: Pyrite and a
small amount of chalcopyrite were found in this sample. Electrum
and native silver were observed. Most of the elecirum was free:
the particle size of the electrum was from 12 x 34 microns to
25 x 50 microns. However, one particle of electrum, 30 x 30
microns in size, was observed, which was attached to pyrite. An-
other particle was noted which was surrounded by hematite.

Sample 2. — Plus 100 mesh Screen Product: The examination
of this product showed that free silver and electrum, as well as
locked particles of these, were present. One particle of electrum,
15 x 15 microns in size, was found attached to a particle of gangue
mineral.

Sample 3. -~ Plus 150 mesh Screen Product: This sample was
essentially like the plus 100 mesh sample. A particle of free
electrum was no%ed that measured aspproximstely 40 x 50 microns.

Sample 4. —~ Plus 200 mesh Screen Product: This sample did
not differ greatly from the previous screen products. It did
contain a little more chalcopyrite. The occurrence of native
silver and electrum also was observed. This sample contained a
free particle of electrum that measured 10 x 35 microns in size.

Sample 5. -'Pan Concentrate of minus 200 mesh Screen Product:
Since this was a concentrated sample, the briquetted portion showed
a greater number of metallic minerals than the other samples.

Pyrite and chalcopyrite were present together with native
silver and electrum.

The native silver was free for the most part. A few particles
were observed attached to gangue.

-5




I.C. 6975 : .

The electrum particles were largely free from all attachment.
The particles were from about 5 x 10 to 20 x 110 microns in size.

Summary and Conclusions: A sample of cyanide tailing containing
0.021 ounce per ton gold was investigated for the Tom Reed Gold.
Mines Co. The results of this investigation may be summarized as
follows: :

l. Screen—~sized portions of the tailing as well as a,
pan concentrate of the total tailing and a pan
concentrate of the minus 200 mesh tailing were
examined.

2. The gold was found to occur in all samples as the
natural gold-silver alloy, electrum.

Silver was found to be present in the native state
as well as in the alloy.

Y. The electrunm and native silver were largely free
from minersl attachment. Occasional particles of
electrum were found attached to hematite, pyrite,

: or gangue.

5. The greater number of electrum particles noted were
less than 325-mesh sizes; a few particles observed
were #4150 mesh size. It has been shown that the
particle size range of electrum and silver was from
5 to 110 microns. (Five micromns is equivalent %o a
theoretical screen opening of about 2,000 mesh, and
110 microns is spproximately equivalent to 150 mesh).

The fact that a majority of the gold~bearing electrum particles
are free or substantially free from mineral attachment makes it
appear that finer grinding alone will not result in better extraction
of the values. Since the gold occurs only in association with
silver, it would appear that an effort should be made to determine
the effect of time of contact, alkalinity, and cyanide strength on
the recovery of additional values from this tailing.

The tests shown in the Jamuary 13, 1937, report were male after another

large agitator and new thickener had been added to the mill. The samples con-
sisted of the composite mill tailing, a panned concentrate of the composite

mill .

tailings, and a panned congentrate of minus 200 mesh composite tailing.

A separate portlon of the tailing, as received, was ‘examined under the
petrographic microscope for the purpose of identifying the transparent .
mineral constituents.

‘5ok9
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Microscopical Examination:

A. Composite Mill Tailing

The following'metaliic constituents were identified:

Hematite
Pyrite
Sphalerite
Chalcopyrite
Electrum
Native gilver

The transparent minerals identified were as follows:

Quartz
Chert
Carbonate

Although most of the metallic-constituents mpparently were
free from the transparent constituents, some were still locked.

The gold values occurred in the form of the gold-silver alloy
electrum. Silver values were present both as electrum and as
native silver.

Electrum occurred both as apparently free grains and as
particles of micron slze, Whlch were locked with the transparent
gangue minerals. - :

The free metallic constituents were panned out of a portion
of the original composite tailing. The resulting clean sand
tailing was then reground so as to pass through a 325-mesh screen.
The reground product was then panned on the Haultain mechanical
panner and the metallic concentrate was examined microscopically.
Grains of metallic constibuents, including electrum, were observed
in the panned concentrate; evidently they had been freed during
the extra grinding operation.

B. Panned Concentrate of Composite Mill Tailing

The following metallic constituents were observed:

Hematite
Pyrite
Sphalerite
Chalcopyrite
Electrum
Native silver

7w
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The only gold values obseérved were in fhe form of apparently
free grains of electrum. No electrum was observed to be locked
with the metallic constituents.

The size of the free grains of electrum ranged from 4 x 15
microns (approximately 3,700 mesh) to 30 x 60 microns (approxi-
mately 500 mesh) .

Ca

Panned Concentrate of Minus 200-Mesh Composite Tailing

The following meta;lic constituents were identified:

" Hematite
Pyrite
" Sphalerite B
. Chalcopyrite _ ()
" Electrum o
. Nativs silvsr

The electrum, which was observed, occurred as apparently free
grains, which were within the same size range as those present in

the panned concentrate of the composite mill taillng.

Conc1u51ons:_

1.

2.

Hematite, pyrite, sphalerite, chalcopyrite,
electrum, and native silver were the
metallic constituents identified in the

" tailing. The chief transparent gangue

ninerals were quartz, chert, and carbonate.
The gold valués were in the form of gold-

gilver alloy eléctrum, some of which was free. (*‘\
The silver values were present both as o e’
native silver and as the gold-silver alloy

electrum.

.Apparently free grains of electrum, ranging

in size from approximately 3,700 mesh %o
approximately 500 mesh, were observed.
According to the assays farnished by the
subject company, the composite mill tailing
assayed 0.018% ounce, or $0.64 per ton in '
gold. Both the minus 200 mesh sand and slime
assayed 0.01 ounce, or $0.35 per ton in gold.

In view of the fact that the minus 200 mesh
material assayed $0.35 per ton in contrast
to an assay of $0.64 in gold in the compo-
site tailing, it would sppear that finer
grinding should reduce materially the gold )
content of the final tailing.

~8-
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That finer grinding should improve the recovery
of gold is substantiated by the fact that
electrum was panned out of the reground clean
sand. Moreover, particles of electrum of

micron size were observed as inclusions in

the trangparent gangue minerals.

CUSTOM-MILL SCHEDULES

» The following, quoted from posted notices, are the schedules
of milling rates and basis of settlement under which custom ore
is received at the mill of the Tom Reed Gold Mines Co.

Settlements én all custom and lease ores will be made tri-
monthly on all completed assays on the 5th, 15th, and 25th of
each month. Checks should reach Oatman on or about the 8th, 18th,

‘and 28%th of each month.

Settlements on gold at $35 per ounce.
Settlements on silver at‘domestig price.

The following schedule regarding custom ors rates became effesctive
February 15, 1934:

For 35 tons daily 1ot shipments or moree Regular daily ship—
ment schedule. "
Milling rate $3.60 per ton will pay 95 percent of the gold
content.
For 25 ton daily lot shipments to 35 tons.
' Regular daily shipment schedule.

Milling rate $3.80 per ton will pay for 95 percent of the gold
content.
For 25 ton or more individual lot shipments.
Irregular shipment schedule.

Mllllng rate $4 per ton will pay for 95 percent of the gold
content.

For less than 25 ton individual lot shipment.
Irregular shipment schedule.

Milling rate $4.50 per ton will pay for 92 percent of the gold
content.

For lots less than ten tons a flat extra charge of $10 w111 be
added for sampling and assaying.
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The above cchedule is subject to-revision-on 20 days' notice.
A shipper will be considered in the daily lot shipment class when
he ships at least three or more consecutive shipments. ILessee
royalties will remain the same, but the above schedule applies to
lessees? ores.

TOM SZEED GOLD MINES CO.
Oatman, Ariz., March 12, 1935.

OB.'E! SGHEDULE RATE

The following reductions over the old. or base rate of $3.60
per ton, is herewith submitted:

For a daily average tonnage covering a period of one month:

Plus 30 tons to 50 tons per day...... $3.50 per ton
Pius 50 tons to 7C tons per daye...... 3.45 per ton
Plus 70 tOns per Gay.ceeeceensees 3_14«0 per ton

We will pay 9% percent of the gold content, ﬁrovi&ed our plant,

as normally operated, can make this recovery.

These rates are based on present commodity, labor, and power
prices. Thirty days' notice will be given by the Tom Reed Gold
Mines Co. in case of an advance in the cost of these items and a
change of milling rates. :

Our rate changes will be ca,lculaterl solely upon the advance
of labor, supplies, or power.

- If for any reason, such as failure of equipment or repairs to
same, we are unable to receive ore from a shipper in this class,
the shipper will not be penalized for a shor'cage of tonnage at the
end of the settlement period.

TOM . REED GOLD MINES CO.
November 9th, 1935

Milling rates and conditions pertaining to the custom milling
of ore concentrates and high grade ores suitable for our mill

Concentrates and ores will be classified as high grade'vrhen
the assay value is greater than four ounces of gold per ton, and
ten ounces is the maximum we will receive.

Individual shlpments of such products will be limited to a
maz.imum of 15 tons and the moisture content must not exceed U4 per-
cent.

=] O
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Milling rate $4.50 per ton.

Payment will be made on 92 percent of the gold content.

Silver content will be dlsregarded on 1rregular shipments.

Due to the extra hazard of salting, in running such material
through the bins and sampling mill, an extra charge of $10.00 per
lot will be made, to cover the expense of extraordinary cleaning
up of equipment.

TOM REED GOLD MINES CO.

LOW-GRADE ORE SETTLEMENT SCHEDULE

Commencing April 1, 1936, the extraction deductions on free
mllllng ores, regardless of tonnage, will be made as follows:

Grade of ore Extraction deductlon
0.23 o0z. an. - ($8.05) or more...... ceesaenn 5 percent
0.17 oz. au. ($5.95) to O. 23 OZeeeeonsanne 8 percent,
Under 0.17. 0Z« @Uesscrrereoracncrroonnnanss 10 percent

Tailing requiring regrinding and refractory ores will be sub-
ject to separate consideration.

Settlements for silvér,pontent will be subject to separate
consideration as to grade, -tonnage, and the results of small-
scale test work.

SAMPLING AND ASSAYING OF LESSEES AND'OUTSIDE CUSTOM ORES

Control sampie

Original and dupllcate control samnle to both buyer and
seller in sealed envelopes.

.For the purpose-of checking, both buyer and seller will
run control sample designated as "original'. If difference
between these results does not exceed 0.02 ounce per ton,
settlement will be made on split.

- e = wa e pem

5949 11~




I. C. 6375
Umpire

"If the difference between results of buyers' and sellers!
asrsays is such that either buyer or seller may object to settle-~
ment thereon, the sample for umpire (which has been placed in
sealed envelopein Tom Reed vault) shall be sent to some reputable
and recognized umpire assayer mutually agreed upon by buyer and &
seller.

Settlement basis

Settlement basis shall be on either buyer's or seller's assay
showing returns closest to the umpire's results.

HISTORY

Operations on the Tom Reeé vein began in 1904. About 1906 a 1O-stamp.
mill was built. Recovery was made by inside and apron-plate amalgamation
followed by sand leaching in vats, the slime being impounded without treat-
ment. In 1908 a new 20-stamp mill with a capacity of about 125 tons daily
was built; the process adopted was all-slime. batch treatment followed by
Butters-type filtration and washing. Flint pebble mills were used for
secondary grinding, as the first mill had: demonstrated that finer grinding
was necessary. Oones were used for classification. Thickening also was
accomplished with cones of larger diameter, which discharged to Pachuca-
type agitators. Precipitation was by zinc shavings. Plates were installed
in this new mill but amalgamation was soon discarded, as amalgamation re-
covery was reported to have been only 50 to 60 percent.

About 1912 a Dorr primary thickener was installed, and in 19173 or 191k -
the first Dorr counter—current decantation plant was added, and the Pachuca p
agitatcors were put in series. This latter practice was not satisfactory,
for colloidal accumulations formed, which seriously reduced the active area.
After tuese changes, the Butters filter was used only for clarification of
solution. About 1915 one Merrill zinc—dust precipitation press was installed
in parallel with the zinc bozxes.

In 1917, after the discovery of the Aztec ore body, Allis-Chalmers ball
mills of about 200 tons daily capacity were installed for primary and second-
ary grinding. Stamp milling was discarded, except in emergencies. At this
time additions to the treatment plant were made by installing one 40— by
12-foot primary thickener, four 40- by 1l2-foot agitators, and five 28- by
12-foot decantation thickeners in parallel with the early installation. This
was all Dorr equipment. Zinc-shaving precipitation was discontinued and a
second press was added. :

5949 : ~12-
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Company operation of the mine and mill ceased in 1924, at which time
leasers took over both with the intention of mining pillars and arches left in
the mine. During the leasing period the mill was operated on reduced tonnage
and some of the decantation plant was dismantled, and the fourth agitator
was converted into a tailing thickener. Lease operation was intermittant until
January 1930.

Reduced tonnage company operations were resumed about January 1, 1930,
as development work had opened up the Black Eagle ore body. This operation
continued until February 1932, at which time the mill was shut down.

The $35 an ounce price of gold aroused new interest in the district, and
the Tom Reed Gold Mines Coe decided to start the mill on a custom basis in
addition to milling their own product. The company mines were in such con-
dition that little production could be expected from them for some time. In
order to encourage the custom ore business, an attractive schedule of milling
rates and bases of settlement was posted, which, with but few modifications,
is still in effect. } '

The mill was started in February 1934 on a one-shift grinding basis.

The custom business grew fast, and by June of that year it became necessary

to replace some abandoned thickeners. Facilities for receiving custom ore
were very poor, so three hopper-bottomed steel bins, with accessory equipment,
and a Merrick weightometer were installed. The latter eliminated the necessity
of estimating Black Eagle and Ben Harrison tonnages and weighing ore hauled

by truck on platform scales. Several improvements were made in the sampling
mill also.

Early in 1936 a new ball-mill-unit went into service and was followed
by further additions and alteratioms to the treatment plant, which now
(April 1937) usually operates up to the settling capacity of the thickeners.
The additions and alterations have been justified by satisfactory reduction
in costs as well as a material increase in tonnage with but little sacrifice
in recovery.

MILLING
The mill (1937) is an all-slime cyanide plant eﬁbodying single~-stage
crushing, ball-mill grinding, agitation, and counter-current decantation. A

daily capacity of 290 tons is obtained under current grinding practice.

Water for milling purposes is pumped from the mines, there having been
an excess up to the present time.

Crushing
Ore from the Benjamin Harrison Mine and lease ore is crushed at the main
crushing plant adjoining the mill. A crushing plant at the Black Eagle shaft

handles ore from that mine. Run of mine ore mp. to 10 abd 12 iheh’ is. -
received at both crushing plants.

5949 =13~
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The mill crushing plant was built in 1908 and had an initial .capacity
of 125 tons; since that time several changes have been made. The crushing-
plant site is pocrly adapted for modernizing the plant with screens or
grizzlies. There is a fair location, however, for a secondary crushing unit,
with accessories, between the present crushing plant and the sampling mill,
if future developments Justify the expenditure. :

The Black Eagle plant was built in 1929, but no provision was made for
grizzlies, screens, or sorting. Plans are now being considered for installing
a grizzly and sorting belt ashead of this crusher.

The Black Eagle tramway loading terminal is approximately 5,000 feet from
and 257 feet higher than the discharge terminal at the Benjamin Harrison
crushing plant. Bucket speed is governed by a 30-horsepower alternating
current motor through beltis.

Tom Reed company production from the Benjamin Harrison and Black Eagle
shafts is weighed and sampled separately, as carefully as is all custom and
company lease ore. Black Eagle crushing plant costs are recorded, the plant
being so far from the mill, but these charges are included in the total
milling costs. Benjamin Harrison crushing costs are not available, as crush-
ing and milling are carried on as a single 0peration.

The capacity of tire 3en Harrison crushlng plant is sufficient to crush
the ore for a days' run of the treatment plant on one shift. It is operated,
however, two shifts daily, day and afternoon, as (1) custom ore, being hauled
. in trucks, is frequently delivered over an 8-hour periocd and bins must be
emptied for another shipper on the following morning; (2) the mill bins do
not have sufficient live storage satisfactorily to supply the treatment plant
for 16 hours without shoveling.

Crushing on one shift would require constant operation during the period,
while the two—shift scheme permits time for proper cleaning up between runs,
lubrication, and minor repairs to equipment; these duties are performed by
the operating crew. The custom business necessitates the employment of a
larger crushing-plant crew than would be required in the milling of company
ore only. In order to avoid confusion in running and sempling the separate
ores, a foreman is employed on each shift and receives his instructions
direct from the mill superintendent.

The milling characteristics of ores, even from the Tom Reed and Gold
Road vein systems, vary considerably. In order to work to the best advantage,
ores of similar nature are crushed consecutively as far as possible and are
delivered to bins feeding to both primary grinding units. When a change of
ore reaches the mill bins, the crushing-plant foreman informs the ball-mill
operator, who mekes the necessary adjustments relative to classifier solids
%o be carried until the next change of ore. Crushing plant flowsheet is
shovn in figure 1. The crushing rate of the Benjamin Harrison plant is
40 to 45 tons per hour, which is the normal capacity of the conveyor belts
and the weightometer. It is equipped with a 12-inch Traylor type R crusher.
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Figure 1.- Flow sheet, crushing plants, Tom Reed Gold Mines Co.
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Figure 2.- Grinding circuit, Tom Reed mill.
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In order to maintain a fairly uniform feed size to the ball mills, with one
stage crushing, two crusher shafts and three mantles are used; they are '
changed frequently. The mentles have different diameters and each one is
built up to its respective dimension with hard surfacing, in the shop, after
removal from the crusher. With this system, lower .concaves are worn to
holes with only one resetting. Shaft and mantle changes are made in a short
time, while concave resetting requires a seriour loss of crusher time.

One-stage crushing is practiced at the Black Zagle plant also. An
Allis~Chalumers, 12— by 214-1nch Blake~-type crusher is used. It is equipped
with nonchoking type swing jaw plates in order to minimize the amount of
oversize and extend the life of jaw plates. These plates are also bullt
up with hard surfacing When worn. The crushing rate is about 20 tons per
hour. : :

A flat belt drive, slack enough to throw if tramp steel gets into the
crusher, is used at the Benjamin Harrison plant. The Black Eagle crusher
is d.rlven through texrope belts, the togzles of the crusher being the safety
factor for tramp iron.

Ginding |

Two-stage grinding is practiced. The primary grinding unit consists of
two ball mills; the first is a 6~ by 6-foot trunnion overflow mill equipped
with a heavy manganese-steel slotted grid cast integral with the discharge-
end throat liners and shiplap-type shell liners: Manganese~steel liners
are used throughout. This ball mill, installed in 1936, is direct-driven
through a Weust gear and pinion with offset apex feature for reduction of
vibration. The second is a b6~ by 5-foot grate-discharge ball mill with
shiplap~type shell liners and tool-steel bar-grate sections; the liners are
manganese steel. It was installed in 1917 and is driven through a Weust
2ear and pinion with center apex.

The secondary grinding stage consists of two B~ by 6-foot grate~dis~
charge mills of like design. They are equipped with manganese~steel, wave-
type shell liners and cast tool-steel grate sections, and are direct driven
through Weust gear and pinion with center apex. They were installed in 1917.

The flow sheet of the grinding circuit is shown in figure 2. All
grinding is done in cyanide solution; the solids in the primary mills are
maintained at spproximately 72 percent and in the secondary mills at about
63 percent. The primary mills are operated in parallel most of the time,
the only exceptions being when there is a shortage of ore or when milling
an ore that requires exceptionally fine grinding. More efficient grinding
is obtained when all four mills are operated, for at such times higher
circulating loads can be carried. When only one primary mill is operating,
it is usually operated in open circuit, at higher than average solids, as
a guard against severe pounding of the liners. This practice results in a
coarser feed to the secondary mills but keeps them well loaded.
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Solids in the primary classifiers are subject to wide variations as
ore changes occur. Solids in the intermediate classifiers are adjusted to
correspond to the closed~circuilt secondary machines. Frequent solid changes
are made at these points as fine or coarse grinding is. desired. Fine or
coarse grinding practice at this mill is only comparative, as the average

grind is nearly all through 100 mesh.

There is no standard practice concerning circulating loads in the
primary circuits, as ore changes occur frequently. Full rakes are always

carried on the secondary classifiers, this load being spproximately 2-1/2 to "

1, vhich is the 1imit for these machines at current speed. Intermediate
and secondary classifier solids vary from 7-1/2 %o 13 percent, this flow
being the primary thickener feed. .

Settling area in the primary thickener at 290 tons a day is 4.33 square
feet per ton. Average specific gravity of mill feed is.2.7. '

Typical screen sizings of the. grinding circuit feed and products are
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