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DUNDEE ARIZONA COPPFR _CO,

Two patented claims adjoining Jerome Verde and United
Verde Extension ground. Ws E. Defty, of Phoenix, Consulting
Engineer. J. V. Hubbard, Superintendsnt. Alex. Mackay is said to
be prineipal owner.

Visited underground workings September 20th, 1916 with

lir. Hubbard and the surface again on September 24th, with Mr. Defty.

The ghaft is 450 feet deep. Water, the flow of which 1g 60 gallons
per hour, has lately caused the suspensioﬁ of further sinking until
a pump arrives, In the meantime a raise 356 feet high from the 65
foot level has been made into c¢onglomerate, considerably stained
with copper. Mr. Defty informed me that his assays of the conglomerate
ran from 4 to 6% copper with a little gold. When enough develop
ment work has been done to enable the conglomerate to be sampled,
Mr. Defty proposes to submit a sample to Mr. Colvocoresses.
I saw a thickness of 10 feet exposed in the raisge. The conglomerate
ie made up largely of limestone frggments. Altho I saw in the dis~
trict several bodles of conglomerate and cemented gravel, said to
contain low gold values, I observed no other similar beg impregnated
with copper, On the wurface of the Dundee Arizona, the copper
gtained conglomerate can be traced for the greater part of the
length of the two claims. A very heavy iron gossan shows lengthwige
also, but 1s not in place apparently, altho a 1little higher up the
hill the iron gossan disappears. At the entrance of the tunnel
(which connects with the shaft 656 fe-t below the collar) is exposed,
firet, wash, then limestone lying very flat, then a fault, on the
othaﬁ side of whieh the limestone is standing vertically on end.
In the shaft, the limestone is also on end. Only an inch or two
of sandstone was found in the shaft in place of the usual bed
several feet thick. In many respects the Dundee Arizona conditions
appear to be unique. Ite location would seem to be favorable for
the finding of sulphide ore bodies in depth.

The quipment altho new and ugeful is rather light compared
with neighboring plants, but I understand that a heavier compressor
is on the way, besides a pump. 'The pregent holst ig a 25 HP




D
Fairbanks Morse gasoline machine, said to be good for 1000 feet.
A small compressor has been driven by a belt from the hoisting engine.
8inking has been by Jjackhammers which have hem gatisfactory.
L. P. 8. Holland
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Dundee Arizona

13 miles S, of Jerome on what is commonly
known as the Hog Back

Dundee Arizona Copper Company - Ilir, ) of
Seotland prinsipal ang iir, Detty, Aavertlsing

Agent and Cons ng Engineer
July 28, 1918
Geology

Two claims as per map

Series of highly sheasred and reorgsnized Pre-
Ceambrian sedimentes and intrusives capped by
limestone, above wirich lies a conglomerate, the
cement materisl of which is copper carbonate and
copper silicate with iron oxide,

Occasional boulders of Glance in Conglomerate; also
boulders of Cuprite as result of alterations of
Glance, Below the Conglomerate the limestone
where shabby or fractured is impregnated with
carbonate or silicate of copper, but amount of this
ore ia vdry indefinite. Conglomerate ore is ox
most value and where boulders are small the perceat
of ore is hiBgh, but the average ore is not over
m of total conglomerate.

Development

Meln shaft is 780" deep and located 300' away from
line of U, V, Extentiion twmel., SEE MAP

Tumel on or below conglouerate hed 260' long with
erosscuts and raises to the uonglomerate ore, which
followe roughly the eroded surface of the limestons .

Positive Ore
'T}Tr—oo :

Daégtlopod by tuwanel

20 68 = 6240 Tons

Block B

Developed by Surface Cuts
, x 6 e 6250 Tons
Pro e Ore
(o]

Ezggigggsgga 3100 Tonms

Block B
120 x 6 x =z 6 = 600 Tons
Less 16,1 = 40,810 Tons

Grade 177.000

Average shipped - 5.8 %, but estimated tonnage based
on 3 end 4% ore, singe former shipments were very

G R - 4 PPERBSESEITICCMIR AT S8 e



NOTES - Grade (Continued) - #2,

carefully sorted and estimated. Tonnage based on
lower wvaluos, j

Possible to obtain 5% ore but hardly a commercial
proposition, _

Costs B 82
Freight «20
Haul 2450
Mining 2,80 to 3.00
Conglusions

Ore should be mined and dropped down a double
bottom chute, first bottom & grizzlie, In this way
gorting would be obviated but ore would be lower
grade sinee present second class ore would be
mixed with higher grade.

Practored L.S, ig not a likely producer.

Pyrobability of extensions to above estimates not
favorables Carbonate ore is entirely result of
replacenment from swrface waters and holds no promise
88 regards development of sulphide ores at depth.

A reasongble profit with sopper sbove 204, provided
mining ccst is veduced over past performance.

W.VeDel,

e L e o o o dell
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DUNDEE ARIZONA DUMPS

DISTRICT: Jerome, Arizona

LOCATION: s "

OWNERS$ DUNDEE ARIZONA COPPER COMPANY

DATE VISITED: January 10, 1924 J. L. White.

On January 1l0th and 11lth I visited the DUNDEE ARIZONA
DEUMPS and measured the principal ore dump, which I find to contain
27,330 cubic feet, which represents at 18 cu. ft. per ton, 1,520
tons.

This dump I sampled by means of six parallel cuts across
the top and several pits on the slopes. The average of these ten
samples show 3.18 per cent Copper.

In addition to this larger ore dump there are several
heaps of ore which might amount to 20C tons. Three samples from
thege dumps average 6.36 per cent Copper and probably represent the
best ore that can be had by the closest sorting.

I do not believe that it would be possible to sort out
over 15 per cent of waste from the larger dump and this would re-
quire screening and would be rather expensive.

Considerable money would have to be spent on a road or on
bing and a surface tram to the Jerome-Clarkdale Highway. This would
cost $2.00 per ton of ore, at least, and handling and sorting would
cost $.75.

The possibility of a limestone ore being mined and shipped

is remote as the only developed block of this ore is closge to the

shaft and the removal of much of thig would endanger the ghaft. There

are other sghowings of ore wholly in limestone but it is doubtful
if any considerable tonnage could be had. This ore is said to run
3.25 per cent Copper,

There 1s a large tonnage of ore in the mine, probably of
the same grade and character as that in the main ore dump which I

| estimate can be mined and delivered at the portal of the tunnel for

a coet of about $2.50 per ton.

In the ore dumps there i1g apparently an ore of about 50



.
per cent Insoluble and 6 per cent Lime and I would Judge that the
sorted ore might average about 40 per cent excess Insoluble or about

the same as former shipments from the Dundee ground.

ESTIMATED COST:
Cost of ore $ .83
Preliminary Cost ‘ 2.30
Sorting and Handling .75
pentine e
DELIVERED AT HUMBOLDT T #s.68
Smelting Charges 5.09'3;)
L
Unsorted Ore @ 83# Copper = Sorted Ore @ 74#
Copper Content 44
Smelter Loss
Recovered
70# @ x » $11.68
x oW «16.7
Copper to be worth § .18.7 in order to break even.
J. L. White

Jan 16, 1924.

JLW:D



prES] NT VICE-PRESIDENT SECRETARY & TREASURER
i yACKAv : W. C. FOSTER ARTHUR J. SMITH,
\ | C. A, C. P.A.

THE DUNDEE-ARIZONA COPPER Co.

PHOENIX, ARIZONA

B R i

{

OFFICES OoF THE OOMPANY

MINES AT JEROME, ARIZ.

206 Heard Building
January I7th 1924

Mr G, M, Colvocoresses
Southwest Lietals Company

Humboldt, aArizona.

Jear Mr Colvocoresses;=-

I have now prepared and am sending you under
separate cover, comple te assay map of the Carbonate Ore Tunnel
Workings. This plan does not include the ore workings to the
Eagt of the main Tunnel. As you probably know the ore extends
for some 600 or 700 feet East of the Tunnel mouth and has been
partially developed by surface tunnels ard diifts.

The Assay plan hus beesn carefully prepared °
by me from the monthly Reports of ur Defty, the Compuny's -
Engineer. These Reports describe in detail the work as it-
has from month to month progressed and give the ore showings
and measurements, and the assays of the samples which he has -
taken. The assays were determined by lir Thompson of the
U. V. X, Mining Company and his reports are all on file in
this office.

You wi 1l observe under "Wotes & Explanations”

that the number of samples taken is 206 and the average Copper



Contents of these samples is 4.19%.

If there is any further information you care to

have, I shall be glad to hear from you.

Yours very truly

Secretary.

saploan .
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CONSOLIDATED ARIriONA SMELTING CO.

|
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i VOLATILIZATION TEST NO. 29
CAICINES FROM DUNDEE-ARIZONA LIMESTONE =3B

This test was run to investigate the additional
effect of renmewing the Chloridizing reagent snd rerunning the
ecaleined ore. Calcines from tests 28-A and 28-B were combined
and to this charge was added a little in excess of the ftheoretical
emount of NaCl required to combine with the conteined copper.

The assay of the Calecines was as follows:

28-A 7.25 Gms Cufb 2.37 Cl% 0.56
28-3 Y08 " " 4,19 0445
Charge 15,00 gms, 3,31 0.50 # 1 Gm NaCl
Assay Caleine [Extraction
Test Wt Ore Wt Salt Time Temp Wt Cals _Cu ¢l Cu cl
29 15,06 1.0 1.63 800 14,55 2.98 0.21 12.3% 95.5%
Discussion: -

The originel cherges from whiech the above caleines
were obtained gavo an sverage extradtion of 67.5% for the Cu and
97,2% for the C1 of the sdded salt in the tests #28-A and 28-B,

% Grams of salt were used at first. The only conclusion one cen
draw from the above experiment is that the Copprer left in the
cAleined ore after the first volatilizing is subject to the
action of the Cl of the salt, This would mean that if fresh salt
could he added in the kiln &t such point where the original
ehloridizing reagent has been used vp it wonld make for increased
extractions, This will probably be of great importance in the
actugl operation of the plant, It is possible that if some means
of adding the salt ean be invented that the original idea of
intermixing salt and ore at the feed end of the Kiln will be
modified by this method of adding 2 portion of the salt after

the ore has travelled part way thru the kiln,
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DUNDEE-ARIZONA CONGLOMERATETAND TIMESTONE ORES.

Test #3.

Head Semple (Conglomerate)

Cu Insol e ca0 A1203
Charge:
% Cu in
Wt.0re Wt.Salt Time Temp C. Wt.Tails Tails Extraction
25 G 2.56G 80 M 850 21.20 1.89 71.0
Remarks®

This semple was ground to pass through 200 mesh. It will
be noted that the extraction has fallen off rather than been improved
by the finer grinding. The probable explanation for this is that
the pryometer which is being used is different from that which was
used for the other tests and that therefore there is a discrepesncy
in the temperatures of the runs. The temperature in this test is
probebly lower than that of the previous tests on this ore.

Test #4.
. Head Sample (Limestone)

Cu Insol Fe cal Al203
6.79 29.8 1.6 14.3 5,91
Charge:
% Cu in :
Wt.O0re Wt.Salt Time Temp C. WiTails Tails  Exgraction
25 Ge 3.9 Go 90 M 850 16.58 4,55 55.2
Remarks:

This sample was also taken of ore that had been ground
to pass 200 Mesh., The remarks that have been made about the
previous sample will also hold good for this.

Test #£5.
Head Sample (Conglomerate) See Test #3 for Assays
Test #6
Head Sample (Limestone) See Test #4 for Assays
Charge: % Cu in
Wt.0re Wt.Salt Time Temp ¢ Wt Tails Tails Extraction
26 G 3 g 90 M 900-9250 20.76 0.85 84.2
26 G 4 G 76 M 950 16.33 2.95 71.5




DUNDEE~ARIZONA ORE (Contd)

It will be noticed in the previous tests on the Dundee-
Arizona ore that there seems to have been some difficulty in
obtaining & low tails especially in the Limestone Ore. It was
thought that this might possibly be due to the insufficiency of
salt in the charges. Experiments were carried out with this in
view and the following results were obtained:

Tests No. 7,8,9,10,11 & 12.

These tests were gall carried out on samples of the Lime-
stone ore that had been groundto pass thru 200 mesh.

u in

Test Wt.0re Wt.Selt Time Temp C Wt.Tails tails Extraction

25 G g ¢c 40 M 1000 16.19 1.80 83.1

26 G 7 G 56 M 1000 15.76 0.90 91.7

25 @& 10 G 66 M 1000 15.67 0.58 94.6
#10 25 G 10 6 76 M 980 15.42 0.78 93.2
#1 25 G 15 G 86 M 980 15.62 0.45 95,7
#12 25 @ 20 G 85 M 980 15.17 0.23 98,0

Discussion:

In the above tests the endeavour was made to keep
conditions the same thruout in order that true comparisons might
be made. It will be noticed, however, that with the increasing
amount of salt employed in the charge & longer time was required
to complete the reaction in the furnace. It was thought best
to allow the charge to remein in the furnace until the fumes had
ceased to come off instead of withdrawing them all at the same
times as in test #%®. The conclusions therefore that may be drawn
from the above tests are somewhat obscured by the fact that there
are two variables. However, it will be seen that the increasing
Salt charge together with the increasing time in the furnace make
for increesed extraction. As the reaction required more tige for
the increased amount of salt in the charge to become completely
volatilized it would seem that the increased extraction might be
attributed solely to the increased salt charge. That is that
no matter how long the charge is gllowed to remain in the furnace
after the reaction has ceased (&8 shown by the cessation of the
fumes) the extraction of copper would be the same. This of course
is purely theoretical. Tests will be carried out later to see
what relation there is between extraction and the mmkX length of
time thecharge remains in the furnace after the fumes have ceased.

These tests would seem to bear out the theory that by the
addition of salt and a proper control of the temperatures the copper
content can be totally volatilized. This of course is purely theore-
tical, and it can be readily seen that the necessity of adding so
great an excess of salt tothe charge in order to obtain & high
extraction would be impractiecal. If however this theory is correct,




DUNDEE - ARIZONA ORE (Contd)

the addition of salt beyond the theoretically required amount may
be made up to that point where it is commercially advisable to
stop.

REERRXRRRERRERERRARRRRER

Another theory suggests itself from the results of the
tests on the Dundee-Arizona Ores (especially the Limestone) that
is that there is a selective action of the Chlorine during the
roasting process and that the Chlorine will combine with the elements
present with varying degrees of rapidity as the conditions of temper-
ature, excess of Chlorine, etc. are changed. That the affinity of
the Chlorine for certain elements is greater than for others. If
such is the case it would have & bhearing on the future treatment of
the ore. It will be noted that in the tests on the limestone despite
the varying amounts of the NaCl added to the charges the weight of
the Caleines (or Tails) remains approximately the same. It shows
a decrease with the increasing amounts of salt employed. In an
attempt to ascertain what effect, if any, the Chlorine has on the
other elements of the ore the following assays on the calcines were
carried out.

Head Sample (Limestone Assays same &8 in Test #4.)

Caleines from % Fe. in Calc. Wt. Fe. in Cal. Wt Fe Heads
Test
#3 4.7 1.00 G. 1.00 G
4 2.2 036 G. 0.40 G
Iron 5 3e2 0.66 G 1.00 G
S P 2.2 0.36 G 0.40 G
Lime
Calcines from % Ca0 in Cale. Wt.Ca0 in Calec. Wt Ca0 in Head
Test
Test #7 21.0 3.40 G 3.54 G

8 21.4 3.36 G "

9 21,7 3,40 "
Insoluble | Gms Insoluble Insol % Increase
calcines from % Insol in Cale. in Calcine in @  in Insol.
Test

7 54.0 8.75 7.25 7.8

8 53.1 8.36 n 12.2

9 52.1 8.16 " 9.8

Discussiong

The IRON and LIME content has not varied to any extent
beyond a probable difference due to mechanical loss. The Insoluble
content has increased presumably from the combining of the Sodium
of the Salt with some of the elements in the original ore.




DUNDEE- ARIZONA ORE (Contd)

A1203

s Gms A1203 A1203 % Loss in
Calcines from %R81203 in Calec. in Calc. in Hds. A1203
rest #9 8.24 1.29 1.48 12.8

Here again the decrease in A1203 content is not sufficiently
great to help support the theory proposed. Ilore work will be done
along this line of reasoning in an attempt to obtain more information
as to the resctions which take place during the volatilization period.

Tests #13 &l4

Going back over the tests it was decided to investigate
the effect of the finer grinding in the percentage extraction ob-
tained. Samples of Dundee-iArizona Limestone which had been ground to
pass 35 Mesh were run under as nearly the same conditions as those
in which the best extraction was obtained with ore thru 200. The
following results were obtained’-

Heed Seample (Seme as in Test #4)

% Cu in
Test Wt.0re Wt.Salt Time Temp C. Wt.Teils Tails Extraction
13 26 G 20 G 100 M 920 16.88 0.9% 90.7
14 25 G 20 G 116 M 980 16.16 0.45 96.3

Discussion:

Tegt No. 13 was not completed as the furnace element gave
out. Pumes were Still coming off when the heat went off which would
sccount for the extraction being lower then in test #14. It is also
interesting to note that there is evidently considerable reaction
takes place even towards the end of the fuming. Test #14 required
more time than the corresponding test with ore thru 200 Mesh. This
of course may have been due to some difference in temperature. We
would conelude that it is possible, by the addition of a great excess
%f salt to make & high recovery even when the ore is not ground very

ine.




DUNDEE ARIZONA COPPER CO.

Two patented claims adjoining Jerome Verde and
United Verde Extension ground. W. E. Defty, of Phoenix,
Consulting Engineer. J. W. Hubbard, Superintendent. Alex.
Mackay is said to be principal owner.

Visited underground workings September 20th,
1916 with lr. Hubbard and the surface again on September
24th, with Mr. Defty. The shaft is 450 feet deep. Water,
the flow of whieh is 60 gallons per hour, has lately caused
the suspension of further sinking until & pump arrives. In
the meentime a raise 35 feet high from the 65 fool level hes
been mede into conglomerdte, considerably stained with copper.
Mr. Defty informed me thet his assays of the conglomerate ran
from 4 to 6% copper with a little gold. When enough develop-
ment work hes been done to ensble the conglomerate to be
sampled, lir. Defty proposes to submit a sample to Mr.Colvocoresses.
I saw a thickness of 10 feet exposed in the raise. The con~
glomerate is made up largely of limestone fragmeﬁts. Altho
I saw in the district several bodies of conglomerate and
cemented gravel, said to contain low gold values, I observed
no other similar beg impregnated with copper. On the surface
of the Dundee Arizona, the copper stained conglomerate can be
traced for the greater part of the length of the two claims.
A very heavy iron gossan shows lengthwise also, but is not in
place apparently, altho & little higher up the hill the iron
gossan disappeers. At the entrance of the tunnel (whieh
connects with the shaft 65 feet below the collar) is exposed,
first, wash, then limestone lying very flat, then & fault,
on the other side of which the limestone is stending vertically
on end. In the shaft, the limestone is also on end. Only
an ineh or two of sendstone was found in the shaft in place
of the usual bed several feet thick. In many respects the
Dundee Arizons conditions appeer to be uniques Its loeation

would seem to be favorable for the finding of sulphide ore

bodies in depth. 2
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The equipment altho new and useful is rather
light compared with neighboring plants, but I understand that
& heavier compressor is on the way, besides a pump. The
present hoist is a 25 HP Pairbanks Morse gasoline machine,said
to be good for 1000 feet, A smell compressor has been driven
by & belt from the hoisting engine. Sinking has been by
jaeckhammers which have been satisfactory.

L e




DUNDEE, ARIZONA file note:

June 25th, 1941

At Dundee Arizona the leaser is mining and shipping
about 30 tons of ore per day averaging very consistently 3.7 and 3,8%

COppEer .




COPY FOR

4?7 C. A. S. Co.
|
:

Janusry
Tenth
1920

Mr. We E. Defty
618 No. Third Ave.,
Phoenix, Arigons,

Chloridizing-volatilization
teats
Dear Sir:- Dundee-Lrizona Ore.

: I beg tgMand Y
report covering all essential Posats of the work done
on Dundee~Arizona ore.

; e J»de on this

i/ with kiln¥24' long by

R lining, not ineluding the
y you were here with !ir.
cords were kept. The

p pf tHree hours and the second
phd the conditions and results
that they may be summarized

The ore was crushed end sereened

nd mized with 10% NaOl.

Rate of feeding . 260 1b. per hour
Lssay of Heads ~ 4,76% Coprer
Assav of calcines ‘1.39% eopper
Assay of fume 26.00% copper.

In ehloridizing volatilization
treatment of Dundee-Arizona ore with 10% NaCl there is
e shrinkage in weight of the calecines of 23% as compered
with the heads. Thus, based on the weights and assays
gg 3%6 heads and caleines, the extraction of coprer was

You will note that the extraction
was not es good as in the laboratory muffle tests prev-
jously reported. For ore esrrving B% or more copper,
the kiln is apparently too short to permit the charge
gufficient time in the volatilization temperature.

As the’wtiﬁb&ziﬁfbrmed vou verbally,
owing to delay incident to the bupiness organigation of
the Western Yetallurgicel Co. the kiln testing work has
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| PRESIDENT ! 4 VICE-PRESIDENT SECRETARY & TREASURER
A. MACKAY , W. C. FOSTER ARTHUR J. SMITH,
C.A,C.P. A,

THE DUNDEE-ARIZONA COPPER CoO.

PHOENIX, ARIZONA

OFFICES O

¥ THE COMPANY
MINES AT JEROME, ARIZ. 20k I X ROORBA X BANKXG Rz % 5

TR XS METREONAATRHNE

206 Hea rd Build ing

November B th 1923,

Mr G, M, Colvocoresses
Southwest Metals Company

Humboldt, Arizona.

Dsar lir Colvocoresses ;-
Referring to our previous corrsspondence, I have
now received some data from the liine, so I am giving you the facts
@i d figures her ewith,
We have guite a substantial tonnage of the
Carbonats ors on t he dumps. We do not believe it wuld pay to
endeavor to sort this ors. A safes figure to assuge as the avsrage
of the dumps would be 3%% to 4% Cu. We figure ths costs as follows=
Handling and loading $ 0.50
Cartage to R. R. I1.00

Freight to Humboldt I.00

Totul 32.50 Fer o

We find that several thousand dollars would have
to be spent repairing and extending the road so as to permit of the
handling of the ore. If we were able to establish a clear margin

to ourselves even if this were quite small, we would be gldd to go




2.

into the matter with you.

Would you be intesrested in taking a lease on these
dumps yourselves, if so we might discuss the matter from this point
of view.

Thanking you for your attention,

We remain,

Yours very truly

W

Seerstary
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December 27 th, 1938

Phelps Dodge Corporation
United Verde Branch
Clarkdale, Arizona

Attention: Ore Purchasing Agent
Dentl emen:

Please give me your terms on
purchasing copper ore delivered 8y trucks

at your smelter at Clarkdale of approxi=-
mately the following composition:

Copper 5%; Iron 4%; lime 6%;
Bilica 53%; preesically no gold
or silver,

This ore could be delivered
if you desired in 30 ton loads by com=
bining several truck loads.

Yours very truly,

Tid

GMC 3 MF

i =)
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III, PAYMENTS, TREATMENT CHALRGES, DEDUCTIONS

Lo

B,

The SMELTER agrees to reccive the ore subjoct to the above conditions
and under the following schedule of payments, treetment charges, and deductions.

Gold:

Silver

Copper

Lead:

BASE &

PAYI'ENTS

If the ore contains ,05 ounces or more per ton, pay for full
content at realized price less 8% to cover consideratioh of
having returned 100 of the gold content, cost of transporta=~
tion of bullion, insurance, sclling, intercst on advanccd
poyment, and other charges, By realized price is understood
the not weighted price per ounce gold rcceived by the Phelps
Dodge Corporation for the month next succeoding the month of
delivery of SHIPFER'S orcs

Deduct 10% of the content, provided the minimum doduction shall
be «5 ounce per ton of ore and pay for the remainder at New York
quotation, New York quotation is understood to be the average
net refinery quotation for silver as rcported by Handy and
Harmon for the day following the date of sampling, In thc cvent
of a closed market following the date of sampling, the settlcment
quotation will be the first official Handy and Harmon silver
quotation reported the day the market reopense

In order to mako availeble to the SHIPPER higher prices paid
in silver dollars by the United States mint, undor the Presidend
tial proclamation of December 21, 1933, and the rcgulations of the
Secretary of the Treasury and Dircctor of the Ifint subscquent
thereto, a supplemental agreoment may be made and attached to
this contract,

Payment will be made for the copper content of the orc at the
New York quotation less 2-1/? conts per pounds The New York
quotatien is understood to be the average nct refinery quotation
for copper published by the Engincering and Mining Journal's
Metal and Minorel larkets for the weck cnding with Wednesday
prior to date of sampling at SIELTER'S plant, The quantity of
copper paid for will be the total content in the ore after de-
ducting 10 pounds of copper per ton on shipments containing 5%
copper or lessy An additional deduction of ,5 pound of copper
per ton of oro will be made for each 17 of copper above 5%
fractions in proportion,

Thoro will be no payment for lead contcnt in the orecg

EXCESS TREATLENT CHARGES

The SITLTER will charge the SHIPPER $3,50 per dry ton of ore
whon the payment for gold, silver, ond copper is $15400 or less
per dry ton, This base treatment charge will be increased

by 10%, frections in proportion, on paymonts of gold, silver and
copper in oxcess of $154,00 per ton. The maximum treatment
chorge shall not excced 6,00 per dry ton,

=D
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Zing: A charge will be made for all zine contained in the ore in excess
of 2%, at the rate of 15 cents per unit, fractions in proportion,

Arsenic,

Antimony &

Bismuth: A charge will be made for the presence of arsenic, antimony and
bismuth in the ore in excess of & corbined emount of 1,5%, at a
rate of $1,00 per unit,

Charge for

Sempling: There will be no charge for sampling carload shipments of 30 tons

dry weight or more, If a shipment contains under 30 tons dry
weight per lot of ore, a sampling charge of 50 cents per ton will
be mede for the shortage under 30 tous. If & one car shipment
contains more than one lot of ore, an additional sempling charge
of B%.,50 will be made for each additional lot above one contained
in the one car shipment,

C. DEDUCTIOIIS

Deduction for
Copper Shortage:

Copper short of 10 pounds per ton orc shall be charged 2t quota=
tion price, less 2-1/?{ per pound coppery

Moisture: All moisture as determined by the SIMELTER on the SI'ELTER?!S
sample will be deducted from the wet weight of the ore and the
minimum deduction for moisture will be 1%,

Other deductions will be made as outlined in sub=section "RB"
above,

| IV SAMPLING
| —— e

The SHIPPER may, if he wishes, be present in person or thru his rcpre=
sentative during the operations of sampling the ore by the SITLTER, The
finished sample will be divided into four portions; the first portion will be
retained by the SLELTER FOR assaying by its assay office. The second
portion will be delivered to the SHIPPER or his represcntetive,s The third
and fourth portions will be sealed and held by the SMELTER as umpire sample
and reference sample rcspectively,

V ASSAYING

The determination of the metal contents of the ore shall be made by
either of the following methods at the option of the SHIPPER, and SHIPFER
shall designate hereinafter in this agreemont which of the following methods
(L) or (B) he ecleccts:

(A) = According to method "A" the SIELTER and the SHIPPER shall assay
or cause to be assayed by o rcputable and qualified assayer, its portion of
the sample obtained as described under Article IV, The SHIPPER may then
by himself or by his representative present his certificate of assay to
the Chief Clerk of the smclter or the Chief Clerk'!s rcpresentative, who

uS—



NOTE RE DUNDEE ARIZONA

12/10/38

Robert Lansing, referred to me by Louis Chalmers, phoned
to say that his father and a number of his friends in New
York held a lot of stock in this company and that he had
been commissioned to find out something about it while

travelling in the West.

Told him that I had a very complete file on the mine of
which would furnish him a copy for the sum of $100.00.

Lansing said that he would first visit the property to
get personal information regarding its location etc., and
on returning to Phoenix might call on me and get copy of
my data, etc., Rather doubt if he will go to any expense

in this connection.

G.MsC.



UNDEE_ARIZON

DISTRICT: Jerome

LOCATIONS 1% miles 8. of Jerome on what is commonly known
as the Hog Back.

OWNERS? Dundee Arizona Copper Company - Mr. MecKay of
Secotland principal smd Mr. Defty, Advertising Agent
and Consulting Zngineer

DATE VISITED: July 28, 1919.
NOTES: s
........-._EM“:"" s Y

)

Two claims as per map, .

Series of highly sheared and reorgahfzed Pre«Cambrian
‘ediments and intrusives capped by limestone, above which lies a
conglomerate, the cementing material of which is copper carbonate

ﬁ and copper silicate with iron oxide.

“ Occasional boulders of Glance in Conglomerate; also boulders
of Cuprite ae result of alterations of Glance., Below the Conglomer-
ate the limestone where shabby or fractured is impregnated with
carbonate or silicate of copper, but amount of this ore 1jivary
indefinite. Conglomerate ore is of most value and where Sduldars
are gmall the precentage of ore is high, but the average ore is not
over 40% of total conglomerate.

Development
Main shaft is 780' deep and located 300' away from line
of U, V. Extension tunnel. SEE MAP
Tunnel on or below conglomerate bed 260' long with cross-
cuts and raises to the conglomerate ore, which follows roughly the
eroded surface of the limestone.
Pe ye Ore

Developed by tunnel r
260 x L%g x6x6 &; 6240 Tons

Block B
Developed by Surface Cuts
x 8 2 8250 Tons
Probable
nggﬁ A
x 310 x 25 x 6 - 3100 Tons
1

O x 8 x ' = 600 Tons




Possible Ore

286 x 1000 x 6 x 6

Less 16,190

S 40,810 Tons

47,000

, Grade
Average shipped - 65.3%, but estimated tonnage baged on 3 and 4%

6&&, aince'tormar gshipments were very carefully sorted and estimated.
Tonnage based on lower values. '

Poseible to obtain 5$’ore but hardly a commercial proposie

S,
tion.
Costs:
Freight $2.20
Haul 2.60
uiniﬂg 2.80 %o 5000
Conelusions

Ore ;ﬁould be mined and dropped down a double bottom
chute, first bottom a grizzlie. In this way sorting would be
dbtiated but ore would be lower grade since present second class
ore would be mixed with higher grade.

Fractured L.8. is not a likely producer.

Probability of extensions to above eqtimatea not favore
able. Carbonate ore is entirely result of replacement from surface
waters and holds no promise as regards development of sulphide ores
at depth.

A reasonable profit with copper above 20¢, provided

mining cost is reduced over pagt performance.

W. V. DeCamp




ConsoLipatep Arizona SMELTING CoMPaNY
> HUMBOLDT, ARIZONA

OTTO F. JANSSEN
AUDITOR

llotes on Volatilization of Dundee-Arizona Ore

At the time of the Originsl muffle work there were apparently
two classes of ore, Conglomerate and TLimestone. X
Conglometate Imsol £6% Fe 4 Cal 7%
Linestone 20 1.6 14.3

A

Muffle Tests — Indicate a fusion at 850 Degs Cent.
Extractions from 66% to 84% and with the
sddition of Sulphur the extraction was raised
to 9\)/u
One muffle test with an excess of Salt and long
time of contact showed sn extraction of 98

Xiln Tests — There was apparently some difficulty in gzetting
good furnace conditions owing to the fact that
the ore seemed to fuse rather readily at about
850 Degs and that as indicated in previous muffle
tests it requires a somewhat higher temperature
than this to get the hest results.

Extractions indicated up to 90% though the
sct? recovery of the fume was never greater than
637e ‘

Tume assays 21.25% Cu and 18.4% Insol with
chlorine countent at 24%.

The general impression from reading Over the reports is that
the Dundee-Arizona ore is not the best adapted to the process of
volatilization. Provided one is able to make a complete recpovery of
the fume it would not seem sdvisable to estimate more tham a probable

recovery of 85% by this process.
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DUNDEE-ARTZONA
Test #7., Heed Semple seme a8 in Test #1.

s v sheofe o shesbe s e e e e ok s ool e ok o

Wt.,Ore Wt.,S8alt Wt,8, Time Temp,C WE,Teils Cu In Extrasetion
gremg _ _grams  grems _grems_ V_tails %
256 3 0,65 45min 850 20,65 0,80 86,31
she ok she oo s s o o sl ofe ok o e sheok sk ek ok
Test %8, Head Sample same 28 in Test %8,
Wt.0re WVt.Salt Wi.S. Time Tenp.C Wt.Teils Cu in Extraction
grems _grams  groms grams  tails %
25 4 0,75 45" 860 17.288 0,80 91,88
o sk 2 o el ok ool o ok ol ok sk KoK
Test #9, Head Sample scme a8 in Test #l.
WteOre Wt.Salt WteSe Time TempsC. Wts Tails Cu in Extraction
grams  _grems _ grous groms _teils 4
: 25 3 wmmwe 45" 850 19,986 076 86,49
sl ot sk o ol o ol e o vhe ofe ok e e Sk b ok e
rest #10, Head Sample scme a2s in Test #2,
Wt.Ore Wt,Salt Wt.S. Time Temp., Wt.Teils Cu in Extraction
grams grams grems grems _  tails %
25 4 ——— 45" 850 154530 1,51 86418
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VOLATILIZATION  TESTS

Test #1 Head Sample (Conglomerzte)
cu Insol Pe cao §1zoz
4‘:56% ggoﬁ% 106/0 505:% L4
Wt.O0ve ~ Wh.Salt Time _Temp,C Wt, Tails  Extrsction
500 540 1 hr, 800-850 4159 66 43%

Note This charge fused slightly at 850.C
A 24 o s s o ofe s e skl e kol ofe o sfuode o s e e sieshe o o ofs o o

Test #2, Head Semple (limestone)

Cu_ _Insol Ire Cao 41203
6.79% 29.86 1.6% 14435 5.91%
Wt.0re Wt.Salt Time Temp.C Wt. Tails Extraction
60,0 740 1 hr, 800-850 52,8 66.8%

J Note This charge fused resdily at 850 C.

Sk o o ofe sl afe ofe e ok ot ke e st sk ol sie ok ok ke e ok e ol ke e ok ook

Test #3, Head Semple (Conglomerate)

Cu Insol. Pe Cal X1203
4.50% . 55,06 4,00 7.1% 11,50
Wt.0re WE.8a1t Time Temp.C Wt.Tails Cu.in Emtraction
grans Grams grams tails
25 i 1 hr, 840 19,906 0.86% 84,8

ote: This charge was run with & thinner bed then Chapge #1., FNo
fumes were visible efter thirty minutes,

oo e sk e e 3 o on sk e ook ol s ok e sheak o o ook 3ol

\
Test #4., Hesad Semple (Limestone)
Cu. _Insol. Pe. ca0 Al203
6.79% 29,84  1.6%6  14.3% , 5.91%
e Wt.0re Wt.Salt Time TempesC Wt.Tails Cu«in Extrasction
9, grens ~ _grems grems tails ‘
256 4 1 hr. 840 1563 1.76% 84,0

Note;This charge was rm with a thin bed, No fumes visible after 35 min,

Eooni




DUNDEE -~ ARIZORA

VOLAPILIZATION _ TESTS

A
;
i
I

Test 5. Heed Sample: ®ame a8 in Test #5,

Wt. Ore Wt.Balt WieS, Time Ilmp.@ Wt.Teils Cusin n‘t’lﬂti@‘
B, AISER. _SESDS teils

-

28 '3 1 1hr, 840, 20,495 0,884 84,0

Note: The sulfur added to thie charge d4id not halp the extreaction,
No fumes visible after thirty minutes,

R TN T e,

e oo ool she ok s o sfeskeste stk o ook she sl stk ok

Test #6, THead Sample: same as in Test #4.

Wt.0re Wt.Selt Wt.S. Time Temp.,C Wt.Tails Cu.in Extraction
grans Erams  grams tai 1s %

25 4 1 1 hy, 840 16,980 0,91% 90,84

Note: The sulfur sdded to this charge raised the extraction 6.84%
No fumes visible after thirty five minutes,

—

S s e 3 2 o o o e ol ofe e ofe o o ofe ok e ok el ok
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May 11th, 1920

Axthur G. Smit Seoretary,
Dundee~Ari zona per Co.,
Ba%*l. Bank of Ariz. Bldg.,
Thoenix, Arizona.

Dear Siri-—

VW IATILIZATIOR

anerring to recent tests on Dundee-drizona

ore, will mot go into great deteil as much §f the record

complete metallur-
uld herdly
1 extraetion

is purely experimental in characte
gical balance, analyses of r¢

interest you. The lasi
besed on the calgulp

4.28 » copper:; the fume 21 % and the caleine 0491 %« On
April 20%h with & run of 2-tons, - extrsetion 87.1 % dut
during the letter pert of the rum the extrection was con-
siderably better then 90 %« In this run the ealeines
averaged 075 j» eopper end the fume 16.5 %.

411 of the above represent runs in our kiln
but as you kmow this kiln is not completely equipped es
would be the csse in a2 commereisl plant end we have every _
reason to say that under commercial conditions @ considerably

better extraction would be effected and represented by the

fume actually recovered. I feel justified im saying that




Mr. Smith #2 re Ve M. Co. Moy 11th, 1920 m

by this process, in @ plant equipped to treat 100-tons per
day, a recovery of 92 % or better could be made continuously
and in the form of a fume, averaging in all probability
better than 20 % coppers In fact, if we csn clean the
fume of the siliceous flue dust whieh handieaps our present
operations, the fume would probably everage better then
30 % eoppers.

' As I heve previously advised you, we used

up the greater part of the carload of ore fou sent us in

ad justing our plent and we have £ xpected) that

each ore requires certain spec 2 « I am sure

plant and B eofnplete metallurgical balance, eto,
would be
might mention that we have treated the fume
obtained from the kiln with o nsiderable success in a small
blast furnsce which we erected for this purpose. Ve could
also treat it in a reverberatory furnace and we believe that
we could treat it by leaching if this should prove more
satisfactory from & commercial stand-point. At the present
time we are carrying on experiments in leaching the fume

but I believe that, gemerally speaking, it will pay to smelt
this vherever a smelter is availeble and considering the high
grade content of the fume the cost of emelting would be very

glicht ee esmpared per pound of copper contal ned. =
Yours very truly,

m
5/10

President. =



November 23,1923,

lir, Arthur P. Smit}, Secretary,
Dundee-Arizons Copper Company,
206 reard Building,

Pheenix, Arizonas

Dear HNr,. Smith:=

I have yours of Hovember 16ths I do not wish to reply
definitely to your letter and to cuote you terms for treatment of
your carbonate ores until I know a little more conecerning your
plans amd determine vhether or not there is any real possibility
of our doing business. You say that you must see some pro fit in
meking shipments before you would consider doing so and I am doubtful
as to whether or not you could possibly ship profitably on the basis
of the present market price for Copper, unless you counld mamge to
considerably incresse the grade of your or-e over the average of
previoas shipments,

J TLooking over yow shipments for 1917 and 1918 T £ind that
the sverage was 5,375 Copper, no Gold and practically no Silver
and that the ore contained about 57 per cent Insolnblel, 5 rer cent
Lime and 5 per cent Iron, In other words, we should Imve to provide
for fluxing some 47 units of excess Insoluble and as you know, this
is a pretty expensive matter.{{at oer Smelter where we always have |
excess Insoluble in our normal\ charge,

I realize that if we are going to bandle your ore at
the present time we should have to make a very low sﬂelting-'wg:hwge

|~ TP
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| which would be considerably below onr regular terms and would net

| us & smeller profit than I consider ordinerily justifiable, I also
reslige thet your Compeny would heve to be satisfied with a pretty
emall mergin of profit.which might be smaller than you would con=
sider justifisble, |

As you imow, the new freight rete from Clarkdale to
Humboldt is £1,00 per ton on low grade ores but I 4o not know the
cost of hauling your ore from the mine to Clarkdele and loeding it
on care or the cost which you wonld figure for your minings

Ve wonld be prepared to oy for 90 per cent of your Copper
with a minimum deduction of 10 pounds per ton and & maximum deduction
of 15 pounds per ton mbidhe New York merket nrice lese 3 cenis per
pound (to cover cost of conﬁrerting, freight end refining).

| With this information bYefore you T wish you would figure
out whet treatment charge yow Compeny could afford to pay for
smelting the ore end aleo gpproximately whet tonnege you could be
reaeoné’bly certain of shipping in case we could meet the figurés 6f
your estimate, T wounld be willing to mke a fﬁat treatment charge
covering smelting smd flnxing but T am not sure thet I counld make
this charge low enough to be of interest to you end I don't want
to start catting rates unless I em certain thet we conld afford to
cut low erough to actually obtain some business, :

Our smelter ie short of ore just at present and we are
certainly anxious to secure an additional 50 tons a day end will do
everything that we cen to cegOperate with you, provided it does not
meaen sctuel operating losa;

I hope to hear from you again in the near futurec.



NAIE
DISTRICT
LOCATION
OWNERS

'DATE VISITED

DUNDEE ARIZONA DUMPS meﬂsijL 3
Jerome, Arizona, /
" n

DUNDEE ARIZONA COPPER COMPANY
January 10-1924, J. L, WHITE,

On Jameary 10th end 1lth I visitéd the
DUNDEE ARIZONA DUMPS snd meesured the principal ore
dump, which I find to contain 27,530 cubic feet,
which represents at 18 cu,ft., per ton, 1,52C Tons,
This dump I sampled by means of sjx parallel

cuts across the top and several pits on the slopes.

The average of these ten samples show 3,18 per cent Copper

In eddition to this larger ore dump there are
several heeps of ore which might amount to 200 tons.,
Three samples from these dumps sverage 6,36 per cent
Copper snd probably represent the best ore that can
be had by the closest sorting,

I do not believe that it would be possible to
sort out over 15 per cent of waste from the larger
dump snd this would require screening and would be
rather expensive,

Considerable money would have to be spent on a
road or on bins and a surface tram to the Jerome=-
Clarkdale Highway. This would cost $2,00 per ton of
ore, at least, and handling and sorting would cost
Pe 75,

The possibility of a limestone ore being mined
and shipped is remote as the only developed bloek of
this ore is close to the shaft and the removel of much
of this would endsnger the shaft. There are other
showings of ore wholly in limestone but it is doubtful
if sny considerable tonnage could be hed, This ore is

said to run 3.25 per cent Copper,



There is a large tonnage of ore in the mine,
probably of the same grade and character as that in
the main ore dump which I estimate can be mined and
delivered at the portal of the twmnel for a cost of
about $2.50 per ton,

In the ore dumps there is apparently an ore of
about 50 per cent Insoluble and 6 per cent Lime and I
would judge that the sorted ore might average about
40 per cent excess Insoluble or gbout the same as former
shipments from the Dundee ground,

ESTIMATED COST

CoBY OFf OP0i.cncisnasstrsanarotsssstne $ .63
Preliminary COBR s nonssvosshoniebnbin - Bgnl
Sorting end Handlingooooo00.-.0000.... g 70
Haulingoo.oooooooooooooooaoooooocooooo 2,00

E‘reight...............0...‘..........‘ 1!00

DEIIIVERm AT HUMOLDT‘.......................... 35‘68
Smelting ChargGSoqoooooootooooooooooooooooooooo- . 5,00 (?)
| 11,68

Unsorted Ore @ 63F Copper = Sorted Ore & 74f
Copper Content 74
Smelter Loss 45
: T 70# Recovered

!

70# @ $11.68
o= g Ye7

Copper to be worth § ,16,7 in order to break even,

/i’w
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April 30, 1988 - . v o oy

S I e .
Washington, D.C, 3
Dear Colonel Thompson: : '
RE: DUNDEE ARIZONA. :

Yesterday I made an examination of the Dundee Arizona
mperty,‘ both underground and on the surface. Without attempt-
ing to verify the estimate of the lManagement, namely 85,000 tons
of better than 4% copper ore, I can state quite positively that
they have blocked out undergrmnda very substantial tonnage
of ore which can be mined and sorted to ship at an average grade
of 4% or better. They also have some material on their dumps

which by careful sorting can be brought up to average better

than 4% copper. Some of the ore contains a substantial per-
eentage of lime and might be nmearly self-fluxing, but the bulk
of their produetion, as I told you, would be highly silicious
and require fluxing with barren liﬁaatm.

Everything considered, I am of the opinion that the
ealeculations rizioh I made in New York, and of which I gave you a
oépr. will prove to be quite accurate, and that it will be ad-
vantageous to contraet for the purchase and treatment of 3,000
tons per month of this Dundee Arizoma ore provided we can secure

Vs

same for $4.25 or less per tom, fob Clarkdale, and provided |
further that the Santa Fe keep their promise and establish a
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Colomel Thompsom = 2. April 30, 1925,

rate of 50¢ per ton for low grade ore from Clarkdale to Humboldte.
I believe there is & possibility of obtaining this ore for $4.00
per ton with copper at l4¢ and sealing the pricn up gradually
as the priece advances, since the awae:_ra geem to prefer to sell
their ore on & sliding scale based on the market and the average
grade rather than to consider any flat rate, and such an arrange-

ment would work out somewhat better for us until copper advances

to a price of 15¢ per pound or better.

It will cost about §10,000.,00, as estimated, to provide
a road and ore bins for storing the ém at the portal of the
tunnel and & Ioading platform or ore bins at the railroad siding
at Clarkdale, and within a few days I hope to work out with the
owners a plan whereby we can advance this money on good seourity
until it can be éopnza out of the profit which we expeet to pay
them over and above their costs of operation, In making this
arrangement I would prefer that repayment should be made at a
definite fixed rate per ton, since I do nmot feel at all certain
that they can actuslly mine and haul the ore for the figures
which they have estimated, although they continue to be very
positive that this can be dome, and I think they will have &
good chance of actuclly shipring better than 4% produet at
least for some time, since certain portions of their orebody
are quite rich and will average up to 5% coppers

It would take two months to prepare the mine for
steady shipments, and 1t is not at all oertﬁin that at the end
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Colonel Thompson « 3, April 30, 19i5,

of 'that time they can Qm; as much as 100 tons per day, although
they should be able to produce & very substantial tonnage and
to work up to at least two thousand tons per month without much
aiffioulty, end two thousand toms per month will be quite sufe
ficient to snswer our purposes at least for two or three months
after we start operations,

I shall proceed, with your approval, to work out all
details of tihis plan along lines which would be satisfaectory
to the Dundee people ani ourselves, but not ¢to make any definite
arrangements or commitments until we have some encouragement
regarding an improved price for copper, and wheh such encourage-
ment is¢ actusnlly obtainable to make the agreement effective and
binding with the expectation that ore shipments will begin abﬁt
sixty days thereafter, '

Trusting that the above will meet with your &pproval,

. Yours nré truly, .

General Man:gers

GHC-8

Pe 84 = In passing the Verde Central I noticed that they were
stocking some ore on their dump, the capacity of which is very
limited, Newspaper reports tha& they have now opened up on

the 1400«foot level a width of 60 feect of ore averaging between

- 6% and 7% copper, and that they expeet shortly to strike this

same orebody on the 1200-foot level. Their development work
hage been slower than expected, but appurently is turning out
very nicely, :nd I continue to believe that we shall be able to
d0 business with them just as quickly aes the market price ade

‘yanees to-1l4¢ or better per pound.
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Alongroad from Clarkdale to Jerome and shaft connected
with Josephine Tunnel of the U.V.X., but this is now caved and the
cost of reopening might be prohibitive. Tunnels and drifts may
also be in poor condition.

About 50,000 tons of carbonate ore may be called
positive and highly probable with average grade of 3.5% copper or
slightly better. No gold or silver,

Net value of ore 60 x 11.5 equals $6.90 and costs

mining (2.50), hauling to Clarkdale (50¢¥. smelting (3.00) and

.royalty (40¢) equals §$6.30.

To sum up, the reopening of this mine wouldnot Beem
to be an attractive venture unless copper should go to 18¢ or
better.

A small tonnage of higher grade ore might be produced
but it is not likely that the profit would be sufficient to repay
the first cost of cleaning out and providing the proper equipment.

Tonnage is not sufficient to warfant a volatilization
plant unless other similar ores were available.
No interest at present and probably will eventually be

picked up cheap by the P. D, Co,

A/v/-fﬂzw %wg o X & %74,



L]

¥ TECHNICAL BOOK IN PRINTY

- .

1 8 i 5 + 1 ). 1
+ I i I T T
it (i 1 @ i T 1
{7 T 1 !
- - R Ras : - +
¥ 34 ¢ iy
'
+ + +
B 1 T
11 t T!
3 1 + T
Tl ) L 1)31
T $ ' 2 T
1§ 4 T
1 t i
. 3
} )
.
1 1] -
5% : :
] :
LI
T s S 8% i umn
) g -
-~ I ¥ :
T I T 3
| ¥ 1
T AeiE T
i 4
T
oo 1l
SaEw =
F.
T sswun
11 S
—
m =
Z 1
L I M
"
! o
& =
o,
i) nuns
L e
T s
5 i
] *I -
2 : : H
o £ 3
@ ? 5
-
> i "iin 2
m : .,
¥ o
"
. — - SHAmEENE 2 g~
8 S3Eee S EREeE caeae svest bece H
Ll n N Iy
i e o 4§
7 : ; 8
£ o +
- 7 =
r o +
i g ¥ o1 & e w
1 ¥ -
il
-
i1
o T
g
- ke
\° . 3 {00 20 ) 02 R P B R
n : 150 W S D R 3
ERaw ) u
i3 ¢ T
! . s
. i (24
% o 1
' i 6 i
J I [WA )
L . 3 | ]
! ! E ; i
7 : ~ w%.nlm_h
= e = Il
i 13
i ' )
!
T —+
(= : ; T
u: 3 I : - T
o s T o
] 1 T um v - . o CEECH
3 1 : I £ 3 ! T (% mwe £
B'““ X ¢ 4 = - T ;3 1 19 = 4 e i
T ;1 15 “ L it & | _h
1 s ™ T " { 340 0 M e
R T 3 ) L% T T 1 ! 1 1 @ 16 k i
\ = T g T 1 T 1) 1 1 1 1] 1 1 {11 ﬂrl
% 1 p ) i L. " 3 i ruua L i @ 4
T anm s muny = AR & ! R & BB e
(B ks 3 18 N R 443 ;
Fid } EURERBAN 7 4 / = " wE t T = » e 2 1
4 ; S 528 TERE) . : » i =TT T S 3 "
| IO N Lot N L it A - T il " i1 i N 3 1 i i 4 ¢ P B




4]

-4

fng
'3

e

.
5

bt

14

EVERY TECHNICAL BOOK IN PRINT™.

>

L Lr 1

hCt

SER

1 1NGs; 27 WILLIAR BThy NEW YORK.

GLARK BOQK 00«




)

» e

>

e

¥

001 1NGoy 7 WILLIAM #Tsy, WEW YO

B

QQ\Nn\ n.ﬂ\ g maa o T T T s T - r T .z - -
Ao B RRC T T HH : : Rt it T
° I 1
Cen, , uas s L - - + -
%z s T el 3 T : B
\a 1 (e : 8 5 3 ¥
— 880 T : - $ : *." : + T
rA._, i Aa i s 1 w ' Wm 1 _;“ ,1.
J\n{.l~ w_ .— A i T ‘" w —“ { ¥}
3 i ) A L 4 i - -
8 P T 1 1 ! s C o - -
g R ] ! { - ! N 4
rZp% oY B T dn 2 1 : s j e 7
'30%-86 , fIEESEIISInEanes 22 : 2 s raassessy :
- e { i1 RS S8 YRS G 5 T 1 13
: T 1 A p i 1 i e I uw - -
o1 T 45 i 41 1 3 - | - 4
! - e - ™
| Ty " ! ] ~ e “HT_:::_.: HH T3
: 3 B 1 ; Wee
120" crotht Y M e SiaEe _ : 3 £
I 3 1 T 0 T 1 T . : x, »;F-N~A_-\___. _—~_—»‘—‘-— 1Ll i1 Q—VHHH
) B P + { I a8 ~
T - 1 b T yu u‘
T 1 1 T t T HtH T 111 THEETt
% th : o P :
Ao~ s20 i H *
w X : '
—, & L @ t111 "
- . " 3 : m“ =
= - . 1 H
= - ) ) x
b - + =
\QOM.QQQ ; EH : £
T o 4n. E m
g | :
A
o e e i i
C 1 - i
09 8ok 2 ! i
Z : T ma =
" 3 ne = £
5 T x
== g
m&mﬂ £ N
76 O u
& ! Ee Lﬂm an x
[0)] e 3 /. H
7 B :
: 1
‘ﬂo & o X 3 1
'~ { - g h
a7 7 : : : . : v \ -
- : 5 T e : : s
W - y - - .- ¥ - IS
: 5 5
b&cﬁ . ‘ ; .
T - oy v J - -
A N . 3 e LI 31
1 i | 11l 4 auw " & : 11
-+ H x wum H
g H e : s T m . i =
QP& - 00 { 1 ' i A | B ¥ ,
T T ™ e S - -
¥ 1] =4 ) aw uz.rl " rl
s = -+ - iR B "e ¥
- + | & w t n
@* 1 L § n o3 + tt 1
) 1 o Ll
“‘ l“%g - + . i ¥ 7 3 !
T T T it
"l i 1
y {5 R
i 5 cie|
Hr - = - 1 &
0.3, W.‘- W B f 2 : : ® - ! . NE Sa
b e T o - - > o :
bl 7 - : : i
B W S : ¢ ' 8 $ L
AN RS SRR AES T : $ s
B AR - 7 v I T 13
, i LS ~ 3 N : '3
) W@ W 1 AW 1
vz ik 4] . : |
" - 3% T i (1] & 5
1 L 3 N Tt
T3l 1 3
1t I & - 1 b £
i T e ST mas ¥ ;
4 SSa% aamasssuay Leisaee §Eavasns jaean : = Sakem i o : LT
\\Q “N e TR =5 uA g i ) + 1 (%6 FWALY L RN U ] ik Esasn
; ﬂlm.— 7 T e .-‘_4_‘ NFEF M - 5 + I T qm« ;mn—u_‘ S A 0 i ) ,W.YAJM |4w :
| i VS sECEEE LR e £ |
N. ” _:, « ” I,:. 3 ¥ T I t ,_11 4 "_ 1 T H..;j.?l« ) _.a ,T.Cwi; 8 t TE
arEmE WS B, _..x.r‘ ”y T ; z : Lt el P 3 I 1T LT T4| o ran
1 : % e w0 = - - s - :
M T . Ay DR A R : n “ 11 ATy ._ i : it sa sy + i % it 4 o
4.0 -m Ll BSEE " SaalaaTinzitlians ik, 1o 7oA :
u B~ G5 FFS \e\.w \G&. \\\m‘ \\.\s\ Y A5 275 245 Bs A5 e
] 2 5 P g 5 6 7 B T2 Jo H /R 153 IRBSE
» (Glipe Somptes. , :
1
i
14




1 i 1 L e ! g L1 b 1 | 3 'w =) il 3 il 1
| V& ) i { L9 1 1 o 42 00 1 1 i o T T
| i { T - T 0 E 2w ui t I T 1
EEE I T (% XN W A ) A T 3 §
a5 i 1 i i o R h 8% B : i 1
| T 1 1 1 ¥ 1 T
T i 14 3 3 1. s bl i 3 i
THETE T nus 94 9 i 1
e ¢ B 3 i1 T 1 i *
1
i b 1 s s
M T : 1 " " i ; A
Ty T 1 0 ' 1 .
;s 1 i T : -
MR ! i 1 3
i i IS ¥
t t
i 1] i 1
=1
3 1
] 14
8
1
I :
o s
et
A pRES
- & - h
, ’ , 2 e &
| iz cl i 3
Ll t
,. 14 1 i T = HUHF...,
N> i
] Y = : £
T T h. : z
1 g
: = . g W
1 &
: 3
: : £
- : A &
~ H : , z
' 3 &
- B m
axa q 3

B
‘ 3

T

Wi

20 DIVISIONS PER INCIH
AN 8T, New YORK.

- - i
" g g
s ) -~
18
T 1 Il b
7 » O -t
- H
: 1 T m
o - N
T T 9 1T e *
n 1T T § | :
T ) T . N
= T = s 3
=
3 " 3 cWER .
e - - s=a 4
- 3 3 r » 3 o Ve 1
- . 3 i 1 - L } 4
e I y , 1 T {n
% & z :
T
11 i
% WA o
: I )
azs " . :
! "
T ]ﬂ
+ (! -1 ur
1 t )
- 3 ¥ i 1 I
4 L] i1
i) ' (8 1 +
' 3
1 0 2 =
i i I o -
1 T o fausasagsonm.
I 1 i
; ; ) ¥ 't T ;i
i r2 i 0
; : s
i 3 3 5
- . - 4 1 ) <+
T o 1 T (3 "
) g T
i 3 i i X
b o ) ' 3 - ) 3
3 3 3 34 » & e b b3 il )
=} T T T T 3T 7 3 i
e : e . : :
o T A Y
X A ! i s 3 L E
P 6’ ¥ IR
4 ¢ .
. . . ¢.‘. -




e

M1 =55 T A l!luﬂ!. e il T e G T T v N AT T 50 I AL T . S O IR et S PR o L— 55 N R Ry ol 5 S T R T AT A AR . tA_ S R, s oy T % il = z c 2 i e ] y . = = g ) L
: | . M
| |
} | ! ,.
_ | | “ 1 F w
X | | . m
| | | |
e | | < |
W \ | | | |
\ | g
| \ ot
| { \ i . |
_ | | | ! |
b s 3 = i > =L e ” ; 3 2 & : A .. X .Q: g ,_. < _. £ :
| : . 5 S | ‘3 oobS
| Q 3 3 3 R |
\ | Q ) Y , |
| ; \ w \ \ \ 4 |
\ | | | \ \ ,
\ | e | N |
A \ M
\ s
/ : / X {
\ | |
e sau . X | i
| \ \ \ | -
..// | M ® m
/ \ ! e h
\ A |
|
| \ | |
AN M s
T S 2 e X e - - e - - - ,,/ - i - + - - - ! . e &)
\ \ | | Joogg
u \ ., _ R
! // _/./ . w
A / A _
S \ |
\ | i
\ |
/ \ |
7 : m _
: // _N ,,,, § |
: / w . // _ “ ¢
| SR . \ | |
. LTaR _ , ,w
w A el | | | .
\ \ ;
i \ X! i
, ‘ / 3 | _
I |
|
m .
_ pe Nolorgaok
WA s e e SaaSARdl GASEE ST p
|
o i A . b
o— (I O N e Neolol~d 4
N g
= | )
oL  puy, | W \
w O | =
| < R he N
2 i SR
\ ¥ MA & H M R
. \ Bt " @
| , \\ e
| | \ g ] = — £ [a] Wi
e \ N \\\\ | = o ] o
| \ \ : \ / @) “ U ¢ P M 93
\ X ) A { N . E wT
\ \ / , < i P O £
\ | | |
m /_ A \ / : b E mn = o> |
| | e 2 -~ s LRI
/ / o \\\ F D J M
| : p 75 & W N C |
”- i oA % L T e I 2 M = \P 1/ = . RS L e T »l & SN P — 150{.! e i
. / 3 O04V
__ 5 / . A" U
i TR
| ; A
M
| | / | |
a~,n§1) = i 4 — - —— e — — — = — S = | :
: \ B \ s :
M pais 1 TR |
: mv s - A = z
m : § : \ 5 5 "9 :
.,. ; _ ../ 4 \% W
__, ¢ o T .
,_ _. ?
| * | | _, y (W § ,,,W ‘
M . i | _ \ : |
m n\. Wit : 81
w R TR S b el e ey 55 . ‘3 009k
| v ‘ | \ ; W
m \ \ _ \ /
L St e i
f . \ ; , :
\ 3 1
| | ; - :
/ _ \.\ w % W
/ /
“ : / / |
e / / m :
= 7 / _
, \\\ o \ i \.
.\\\ 15 x.\\ i :
b ¥ \\ a4 .
] e 4,\ % | e \ /
e ;14 : SRR, B : bR St I ST T, L L
St g il e ; S AL
\\\\\\.. \\\\,\ s i ¥
e \\\.\\\,\\ 3 \..\.‘ o
it
: g o]
L Z e i Q
Q Q \ \.\\\ Q
Q Q Q
0 M i “
b,s o | R aadRREE e Sl > ‘3 covi||f




Byt B | : » Gt T » 22 , . . o - e . . e s . : _ . : o , . —
. | ; é - : e =
| | \ i

\

\ : ’ \
3800 M ‘ | \ | ";; |

\ \
\ ", L h
| \ \ \ \‘\ \ Tk wh i
i \ "\ & : o ;
{ ‘ \ \ / ,
\ \ \ \ i //,,
| \ \ \ : o
| : | \ ke & 2
{ ~
l ‘. \ i % Pl ¢ o /
— o
' \\ " ‘! //
| \' ‘5 “, } = e
E \5 ) \\l‘ [t i
A \ i s / L
\\ \ .l'\‘ b 4800 -~
\;‘ | \ & /
\ \ \ ol
\ \ \ e
\ o
\ x \ i — 4805 ~——u g
! \ it P
! : : b o
1 //
I 400 M.
I - e -4 - - - - - - —— — - — — o
Z it it -
| o)
1' 48190 °
1
| ‘\.\ ; : N : -
‘ \ :
} \ by e i Al e Sor ﬁ48]5 /
; ‘.\'\
| \
|
, \ A\ B E N - o
' \ e 4820 - ~f‘
"\
\ i
A | = AR ". 25 —
£ Fis i 4 Fi""/\
_"}// : 4830 -
‘ f
2 s AB3E - A0 BT SRR R PN 4 -T“ Lk S e AR i 3 s S i I T e LA T i oty
No.2 RAYSE.~
7z
it — 4840 ——__
7 e 4680
i o
s /
Ry ~ 4845 .// o,
/ /4070 i
L e
s 2
| \‘\‘\ : ot s
{ ~.,
i e - o i
[ e i BT v o —~ RO
. £
' \\\ \\\ D v | !
™~ e SO X g
: \ \\\‘\\ e s / il W
| \ / )
| ~ 4&\5‘-} i ﬁ Q\P"
l \\ \_\& et / JACHE
\\ ‘\}(‘ 5 -~
\ 2
_*__ ERCSEETRR SRS e . SRV PSSR S i L) us BRI s L ——

_ 4649

a1

COR /NO4 )

T s ki it

SGALE ~11N- 20 FT. g |

e COPPER,(X) D — e . o —c— |

Ll . atiene ol - 2008 M v $300 M. nows 145 o o cloney frasiis s Rrmuidne March 1923 .78 Gotwelt EM
m TTrvwvge Yo R~ Mulvun” 5¥%00 r 5200 B v oo oy op 2200 N, ~hewo- QDD\—'WM«‘TFMMW '

D omphog v Arvonyo - ' | LODE
2otk QOWW% Wmm 6W WG VePong Y \QD/ L. |

3100 M.

V) Chrvatheat~

W — 120,000 Koro 5OUTH

’ %

F-I00E
5400 E

Eaaoo E

Y

0

10

’O

|

|

4500 E

!

4600 E

;4700 E.
A800 F.

!
4900 E.
HOO0O E.
SI00 E.

|

&

i

|

|

|

S 200 F




s . 2 r g e
HARIBL HI OO WOINHIZL ABIAZ,, NHOA MIN 140 WiTIm 2% F oK) F'05 %00a w1 3
o '

1% pa o ! T
1L I 1 T 1 W ,« T
) 1N 9 & 1 WA )* ! T
! : L UREARE ! ' 90 N

-+

11

G MR

i«
}-

-

+

WS
¥

-1

76’

~
! l
1 NI o /
T 4.,:.. 1t -+
== ded i 4 gt - i 113
SRR T
=0 W i W | e
4+t ot 7 t b
t 8 By
s S (R
} &L BERaw
Ly i
W 1 T
mavsEaa
! L4 44
L R
KRENEN I 1 1
- a )
b1t ™ I._
¥
: 0 B I
£
)
}
i .3 & o <
1 <y
o . o damual
; i RH e SRS SN W
e = ! ¥ M 0
) 1 T = + bt TR 4
SERENERAE 4 I o s deaganbed + | ' + Nz -
 EEEE o RS i 3 i TS m efe ol
N \ i _
L 1 . BN N . T
3 {4+ HH | i EA RN TN
e 2 {1 " e B X T
¥ s ! i u En ¥ i i .
.+ i x% t 1 I T |
» | 2
n v
) .
1 P
L H
e
H N
i
R
: AR SET DN 0

Y
H
t+
-
18]
¥
re
)
(N
t
o
e
EL
T
T
I
T
ARSI

2 P EEEEE .mn a T
s 25

;
4
|
!
i §
2

LEE

e

1
4+

50

HONT mnww SNOISIAIO 0%




ke 3 s
AN NI HOOT WOINHOIL ABTAZ,, wUOA MIN KLla WviTim 22 fang 100 woon Yevin T
T | 3 . 4
8 A
31 B |
1
.
1
7
_I.I.Ar..T
il
N PERESENTE &
1
h |
Yo
i 0
1 it S S SRe §
SWENBEL Y ha
i §
1 EEGRRRRGS bE
r aan
o1
A
b i%w_
4 ¥ L N
11 I §
N 5 ¥
z S g 1447 -]
aan Saua us
2n S L /b
. B 5N . v
. -+
¢ ! 5 saw uwwurl
- 1 4 b o C mEe
1 :
e =
HH g H
- - ot EENENEDY (EuE SR "4 N 1
SR 0 G I ot G N
FHFEERE 2
* vl A0 j £ g aENARERREN E SR A.[,n.,f.m_..:
i EEVS 46 447 45 a8 ducdumang mdEaksy Bnnaduns
SEaEanEay BEiEERandaiono sEEeges eSSt atass
e R R B TEH 1+ JERE WAV A =




3 b #es Xl Iy
! sdNIH NI YO0D IVSINKOIL ANTAT,, HUOA WIN 18 WVITIM L2 Leani f 00 %008 NHVI0 -

1 1 " ) ) d
: + A
e . T
1 4
] :
" + 1
:
f ; T
s , ga Ve v EesE
N e
t B =2 238 : ow :
; > 3
: o - \s ;
m iy 1 31&%. H 1% /.a/J
t Nl m Ik i .m T i 5
) 3 8 N I W M
= H T 5
SEETY e : \
» N
A, o i i N
. 48 HH .
= s " NEE
i e aak. Teun i M
2 n i € J
HH i3 : § A %
I [+ ] L I -3 :
| NN : ¥
i e 81 F 3
Sa=EYeEmsaEw 66
HH Swn ' Ene % aus 'y
maEn IR N
T i Cl J
w Sia \ 4wa a
- A
5 5 = 5 I EEEL SRR EERC . N . \ 9
e 5 R : [ TXL] 4 b4 FETERT . N
C A 4 P NG o
3 L B : <
25 R i H > ity - T -”‘Nl " : ﬂa
- 7. Wu
ﬁWHTLII i Z/
e . JuL " n-.v E 1 *ixnr EEHas S B = ~
l..r....'fA.mL - T+ i ana , it ﬁ
X CEERELLE 9
T - W3 E iy : :MQ‘W NR
f-1-4- 04 e 201
- capse '
- ot Bttt E il A ‘59
- ! 1 : T :
2t 5 nodRe i 1 1 H N
zasSEmammmzaE S 5 SEuEREL SSanEE e + 9
- A : N
e . X
TrE w o . g
ded 3% R -4 3"
: 9
h F ¥
'R i
T i 3
Ty SREEe AR EE N 0
38 3 ] n 5 W
uns TETEE AR N
w 4 - é
: SRR RS %
{ B IR 2
33 Je L 1] A
,. SRS AR ] H can W I
: A B
| T 0 THIS
ERSLEN Buma g AR THT K»
HH e : B
suamum 3 an a5
4 T PP
+t T RRoKYaE=
BENSTES CA NI RSREE AN N NN R am E
ESERERSENE R e EE NEE S 6 SRR & i J8E & .
NN 00 B N . S5 % L BES ,.,.. Hl
] 2 ‘ manyREna 1 { Benaska SEas i Ku .8
S REE AREEEARRNE FENE R R R R R T N
b B B B H ] tH HHEE aes B uanARURE <% N
FE BEm e I 3 # 5 5 HHRT
A SEn8aaa HAEE e 5w A 0o L an EEE BB AR ”c&
Tt 1 t R B T M 1 2
RERE TF 2 SSEE azamanna: : THEEETED R o W
i i il GiEHHIE
T x & GEEEN % 1 C
| . R
1 EHEFHREE :./v
, S L =T 5
1 = & W
1 t /
A
L H %

e

~Q078

.90

Zo00% gpp
%




wARINd NI XOOB WOINHOZL AHZAR

gk

: iimm 28 by t00 dood Xevio

T ' Y ' r - -
Sags suaazy iEEanian A |
5 : i 5 LY 3
it -
3 e T t 3
A ok a ]
&S 1 YN i) T i
I e
” - - T
- e
T 1 1 <
I 331 s 3 u
b T
i e
fdtd 44 - !
® EEua NSRS
v
n L %
EEazaw
T v
1
-1 A
2 |8 3 CEEE =
. 1 11
E 3 4.
b $ 1
1 i
) H A A § %
4 b I
1
1l —-
A = 33
& 5 H EERE
444444 =
EENES NE RENE
= Jen
'y HT - WEE S
. AL ENWME SRR 13 i "
T
1% L
)
BEA (X
i
: ] Y
SENSs 4 =
+HHH 1 - 1
i + o me £
T e sEnga
i 1 ERMEE RS 31
: ] '
i - 2 T
L T 13
1 T TEBEIBERHE HVAES SRRKE
55 28 HanSE 45 JuS

E= " B SE. \ # :
+H L MRS BE s
] R PR
¥ TTRG
et
! S 5 ]
I . .
o ;s 3 H o .
¥ B .
. , i s A
_ HENSHES ARNDENS". 8
. o A N
AA..L..V 4 ..4>,

41
R

R TR e
4 % = <441 -
BAH 2 REesddRREaNaA ANS £

T
ot

98
! 4
o
-6’

-
-

ﬁ
5 it s B g EnE
HEH | HERCHH A +
-{ 4 4L 1 B RN NE w AWE
uw,. s 1T 5 - W QS SR 8§ EENENS GEERE
EEBESEVRS SRRARNN EEH +1 § o
T PEASE § ] 2 :
JEESSmmaEE EpReRaRANE nun ] pEas, VEXSndnan snAsE t
. " = 5 H -
, : - EERSERSNY benidint
+ + H: - LN BEEE UNEEH A
¥
ELE H b 4 R 4 4
+HH = RS - pRue AEdEs kR
EHOREEWANS R ESnne g TR ey
2g Eamm ++ RN
B EAmESau o e inake
BRENE EmREEIHuE SEEERRRaRY 50 A 3 it 2x Aedn
H-4-4 - 1 1
D o1 Eoh 1 2
L n = HH ma umsEREn Lt i 3 a
4 vnwAr, " |
Copem magdauu; H j
3 “w - ”
S o dr, g " Say ERRRET KR e : a8% s
A 7 i ST AP LT jisan i i
W I . i
H - - ] u B EBEEN EE ¢
. _m : H A + A R o s r »
B REEs BawE L Sl Snnadins HiH B £ 3
HONI HHEI SNOISIAIQ 0% | ,
-




	1986-01-0092
	1986-01-0092-01
	1986-01-0092-03
	1986-01-0092-04
	1986-01-0092-05
	1986-01-0092-06
	1986-01-0092-07

