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June 4, 1941

Copper Range Company,
Painesdale, Mich.

Dear Mr. Schacht:

The answer to your letter of
May 19th has been delayed as I have been in Colorado
for some time.

The main reason for the 48" double submerged
Akins claasifiers in the Star Mill is the capacity of
the pool in the overflow end. The ore treated is
rather colloidal and slow settling. We are bothered

to some extent with tramp oversize carrying over the
wier.

As to the raking capacity, the flights are
never crowded to their full carrying cemsping-load and
run along with a medium amount of sands. When operating
with a grind 80% minus 200 mesh, quite a lot of slippage
occurs along the flights and I doubt the capacities shown
in the catalog are correct.

In meking a comparision of the merits of the Dorr
Bowl Classifier and the Akins submerged type I think the
material to be handled is largely a deciding factor. We
have used both types with good results.

Very truly yours,

o

Supt. Mills
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Adams Township, Ml

PHELPS DoOoDGE CORPORATION

Mre Williem He Schacht

MORENCI BRANCH

MORENCI, ARIZONA.

June 3d,1941

President and Generel Manager

Copper Range Company
Painesdale, Michigan

Deaxr Sir:

This will acknowledge receipt of your telegram

of May 27th and your letier to Mre. Barker of May 19th which he

referred to me for answere.

The Morenci Reduction Works Concentrator is still under

construction so information in regard to the behavior of the

Akins classifier when operating with 10fts x 10 fts Marcy mills

is not availables

Until the new Concentrator has been in

operation over a sufficient period of time to give reliasble data,

we are not in a position to furnish the information that you request.

cho/E'W

Yours very truly

Morenci Branch

BeHeCODY —
Concentrator Superit

CopPER RANGE Co.

W. H. SCHACHT, PRESIDENT
RECEIVE
JUN 71941
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Adams Township, Ml

PHELPS DODGE CORPORATION

NEW CORNELIA BRANCH
GONCENTRATOR DEPARTMENT

AJO, ARIZONA

Mr, Wmn. He Schaecht, President,
Copper Range Company,
Painesdale, Michigane

Dear Mr. Schacht:

May 22, 1941.

I em passing your inquiry of May 19th to

Mr. B. He Cody, Concentrator Superintendent at

Morenci for answeringe.

Although I am familiar with the Moreneci

installation you inquire about, I am sure Mre. Cody

will be glad to give you more specific information

than is available to mee.

cec - Mro, Codye

Yours very truly,

e # s

L. M. Barker,
Concentrator Superintendente.

CopPPER RanGe Co.
W. H. SCHACHT, PRESIDENT

RECHIVED)




May 19, 1941

W 1l Buperintendont
ompeny

When Mr, mrtin. representing the Atkins Class i’c.. s Was in
my office recently he reforrcd to the performnce of ..hr ir 48"
subnerged type mchine on your ore ac dolng 500 tons of £0% through

We have a grinding problem thot we are consifering in which we
“want to handle 1200 tons per day; the specific gravity is 2,7 and
3 15 @ combinetion of sendstone ond ghrle roek. we wart to overflow
abaut 70% through 200 mesh with o dencity of ebout 199 colids end
what I would like to Ynow 1= the rerformance that you are obta
from the 48" submerged type claszifer, I understand you are using a
duplex in elased circult vwith your J."l.

Is the tomase of new feed 500 tons per 24 hours? 'int is the
3: gag,mvity the ore, your circulsting loed end the rym of
o spi

From the Atkina clacsificr diccram in the Colorado Iron Works
Sompany's Bulletin 24-H, page 25, for a 2,7 sneci“ic sravity ore,
they g vn a ocapacity of 20 tons "for o 48" si ingle spiral per revols
ution anl assuming twelve revo lutions, the total san?! -=iing capa=
oity wauld be 3360 tons and with a duplex 6720 tomns, MNow if you
are handling 500 tons and with 2 clrculating load of 5, you would
be handling 3000 tons, I en wonderins vhy you installed classifier
oapaclity 6 move than twice your feed amd circu.l.“tin;: load, Was 1t

= W %o do this 1in order to obtain overflow capcocity for the

80% through 200 mesh,

In any of your installotion h ve you used Dorr Dowl Claccifiers?
In your experience how do thoy o>ipore with the Atkins submerged type
for Mnﬂlina produets of hich percm*a"e throuch 200 "nsh‘z

Very trmly yours,

Precident
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Moy 19, 1941

My, L. M, Barker, Concentrator Superintendent
‘New Cornelia Branch

Phelps Dodge Corporation
Ajo, Arizona !

 Dear Mr. Barker:

e i&é’ais eussing with Mr, Martin, representing the Atkins
Classifier, your new installatlion at Morenei where I understand you

..are handling 1500 tons of new feed through a 10 x 10 Marcy mill in
. ‘¢losed elrcuilt with two Duplex 54" submerged spiral clessifiers.,
1 further understand that these mke a product of which 70% will pass

through 200 mesh and with nothing on 65% mesh and the solids being
19%, the specific gravity of the ore being 2,7 and the feed to the

 mill is -3/4.

We are considering an installatlon to treat a combination of a

- sandstone and shale rock and expect to make a product about the same
- as you have, 1.¢., 70% through 200 mesh of about 19% solids,

In 'i‘efefriﬁg to the Atkins Classifier catzlog, Colorado Iron

. Works Company, Bulletin 24~H, pege 25, they give a sand bresking
~egapacity for a 54" gimplex classifier on 2,7 specific gravity ore
~+‘a capaeity of 400 tons per 24 hours per spiral revolution, I anm
" .assuming that the rpm of the spirals of thic slze 15 eleven revol-
-~ utions, which mmkes 4400 tons and for a duplex it should therefore

be 8800 tons. Now I understand that your cirenlating load is Tive
to one making your total load 6 x 1500 tons or 9000 tons against
a rated capacity as per the catalog of 8800 tons per Duplex Classifier.

I am wondering now vhether Mr. Martin was correct in saying that
you are using twd duplex machines with each mill inasmuch as the
rated capacity of one duplex unit seems to be close to what you are

‘handling.

e | wouid like to have you advise me whether 1t is one or two

. duplex units that you are using end if two, why dild you decide on
. the additional capacity of nearly 100%, %as this necessary ln order
to obtain an overflow capacity of 1500 tons of 70% through 200 mesh,

I‘.ipumr appfeciate any further comments you eare to mcke on the :

_ Atkins clagsifier as compared to the Dorr Bowl type as we are serious-
1y considering the installation of the Atkins,

#
% by ol W N
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January 22, 1941

Mr. Morris F. lLaCroix, Treasurer
Copper Ranze Company

24 Federal Street

Boston, Mass.

Dear Morris:

The report from the American Cyanamid Company on
Whit e Pine tests has Just been received and I am enclos-
ing a copy herewith.

When you are through with it, will you be kind ennugh
to send it to my office so that it may be kept with the
other information we have on '"hite Pine tests.

The composite mill test is still being delayed on ac-
count of bearing trouble but every effort is being made to
iron out this dilificulty as soon es possible.

We also have a report from the Michigan College of
Mining and Technology covering tests on ten tons of "hite
Pine rock obteined from the lot now being held at Freds
for the composite mill test. A copy.of this report will
be mailed to you within the next few days.

Barring unforeseen diificulties, production for Ja
uary should total 1,500,000 pounds or more; this would
make January a better month than Deceumber,

n—

With kindest regsrds, I am

Very truly yours,

PFB/VWPN TVice Precsident
Encl.
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Freda, Michigan
December 11, 1940
Mr. W. H. Schacht, President
Painesdale, Michigan

Dear Sir:

I was at the Michigan College of Mines yesterday
afternoon, in conference with Mr. N, Manderfield and Mr.
Walter Keck, discussing just how soon they could run through
the ten tons of White Pine rock in the College Test Mill.
They have completed with the assistance of help from our
plant in crushing and reducing the ore to a milling size.

The Mill test starts today at the College and they
should average about 1-1/2 tons milled per day when going
good so that without interference both Mr, Manderfield and
Mr., Keck state it should be completed about Dec. 20th.
Following this is the assaying and analysis of the ores,
process and results, they state about one week later than
the 20th or about Dec., 28th.

With this information of the time required at the
College we should not crush our rock here until we have
their mill results for to obtain the best results. In the
meantime I will arrange to make up a hydraulic bleed for
the Primary Ball Mill Discharge and meke a one cell Flot-
ation unit for the Secondary Ball Mill bleed to go into use

when we mill White Pine Rock.
1Y Engtly)

perintendént
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| with Falk Gear Reduction but less motor.

This price also ineludes a charge of rods.

~ ene-Specification Sheet
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December 9,1940.

Copper Range Company
Mr. B, D. Noetzel, Purchasing Agent
Houghton, Michigan.

~ Dear Mr.Noetzels

Subjeet: Rod NMill

Conflirming our telephone conversation of yesterday,

- we attach specifleations of an Allis Chalmera 6! x 12t

‘Rod M1ll with Wuest gear, hard iron shell and end liners,
arranged for direct connection to motor three speed reducer
100 H.P., 1200 R.P.M, 440 volt, 3 phase, 60 eycle slip ring
type motor. The enclosed specifications fully describe this
Rod M1l1l, It 1s available on the market today due to a

‘; ~ehange of process in the plant in which it was used.
~ The price is .... $7,500.00 f.0,b. car Houghton, ¥ichigan,
- subjeet to 1nspection and prilor sale. ,

AT, We also wish to bring to your attention a

6% x 12' Hardinge Conical End Rod Mill which 1s complete

‘ This unit

was bullt In 1928 and used for approximately two years.
The price is .,. §$7,000,00, f,o0,b., ecar Houghton,Michigan.
: This offering
likewlise is made subject to prior sale and subject to

the approval of the Receivers of the Company at which
this mill is located. -

, . We trust the above will be given further
consideration and for any other data which you should
have prior to inspection kindly wire us and we will

e every effort to supply any additional information
you may require.

We hope that we will be in a position to

‘serve you in this respect and expecting to hear from
you soon, we remain

o prul Fopeon RANGEGO,
. TP PEULY 4 L7 v AL SOWCHTy PRESISEAT
Loy 3 S BTRS R T

¥ Lo ® A 3L i

AN -BECT 2 WA

A el -

PRESIDENT



.!CTRIC GENERATOR & MOTOR .

L4519 Hemilton Ave., N.E.,
Cleveland, Ohio,
December 11, 1940.

Mr. B. D. Neetzel,
BoxX 232
Houghton, Mich.

Dear Sir:
We wish to acknowledge receipt of your telegram of
December 1llth. We can furnish the following guaranteed re-
built motors:
1 - 300 HP, 1170 RPM, 2200 volt, 3 phase, 60 cycle,
General Electric, type I, form K, frame El15B,
serial 3085727
PriCe * L] ° ° L ° * ° ° Ll ° * . L] °* . . &’looo L] 00
1l - 350 HP, 575 RPM, 44O volt, 3 phase, 60 cycle,
General Electrlc type I, form K, frame 17B,
serial 5054675
Pl‘ice ° ° @, 8 T ° ° o o ° ° ° e .0 & e . u1350 00
L - 400 HP, 1750 RPM, 2200 volt, 3 phase, 60 cycle,
Westinghouse, type CS, frame 935.68, serials
L84779L, and so forth.
Price L] . ° L] L] ° ° L] ° Ld L] L L] L] * ° L] %lOOOOOO each

1 - 400 HP, 1180 RPM, 2200 volt, 3 phase, 60 cycle,
General Electric, type KT, form EL, serial

5178625
Price . L ° . Ld L] L] ° L] L] L L] $l200.00
1 - 600 EP, 1175 2300 volt, General Electric,

type KT fram 569, serial 5172678
Price L] [ ] L ] o e . ° e L] L] L L L L] ° L] L ] $1600.00
Also the following slip ring motors:

2 - 300 HP, 1170 RPM, 220 volt, 3 phase, 60 cycle,
Westinghouse, type Cw, serlals 2227062 etc.

Price L] L o L] o L] L] . . L] L L] L] . L ° ° '?31250‘:)0 each
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2 - 4,00 HP, 875 RPM, General Electric, type I,
form M, frame E17, serial numbers 3094261 ete.

Price..................$1600.008ach

Any of the above motors can be furnished at other voltages.
The price addition would depend upon whether they can be reconnect-
ed or rewound.

Prices are net FOB cars Cleveland.
We can furnish starting or control equipment if necessary.

In the event that these motors are not exactly in line
with your requirements, please let us know as we have many others
in stock.

Yours very truly,

Alvin Friedman

Copy for
Mr. W. H. Schacht
Dec., 13, 1940.

"y

\/_(\IJE)IC?Z{ \ / JGR

W. ” gE':EA:\‘—:{] .l“ CO.
HACHT, PRESIDENT

D
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New York, N. Y.
December 10, 1940

Copper Renge Company
Painesdale, 'ifichigen

Attention drtﬁr. | F;'Beaudin, Vice President

- Gentlemen:

This ;ili'aeknﬁwledge your letter of December 5, in
which you inquired of the progress of the metallurgiecal

,test work we ale (anductlng on samrlab of copper ore from
}your prooe“ty-

The flotatlon test work on these saﬂnleq has been in
active progress but the attalnment of satisfactory results
hag been a great deal uwore difficult than we originally an-
ticipated, In view of your comments regarding the disposition
of the various strata represented Ly these samples, 1t appears
imperative that a treatment scheme be devised to handle a
mixed feed., Much of the delay in completing this investigation
has been due to what apuveared to he & refractory condition
created in the mixed sample which could not be correlated with
the performance of each type of ore when treated irdividually.

- We bellieve this feature has now been remedied.

As soon ag the assays of current tests ere available, we

‘will prepare a progrees report covering our investigation to

date o0 that we may have the benefit of your comments,
i Very truly yours,
AMERICAN CYANLUID COMPANY
Siened:

: G. B. Welker,
GBY%/brn Ore Dressing Laboratory
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15 Park Row,
New York
Dec. 10, 1940

Attention:
Mr. B. D. Noetzel,
Purchasing Agent.

" glad to hear from you agein,

8lze was specified, so we are offering you an
 of sizes of rod mills:

oshua Hendy Co., San Francisco. Open feed and dis-
~charge trunnions, 12" x 12" trunnion bearings. Mill
uipped with heavy wave type iron block lining 2" to
'"thick. Gears - large 2" circular pitch 90 teeth
ace, cast iron cast teeth; Pinion - cast iron, cast
B, 15 teeth, 7" face, 2" circular pitch. Equipped
scoop feeder with 3-3/4" x 5-1/2" opening; cluteh
contracting band type with wood block faces, 31" dis.
face, pinion shaft 3-15/16" dia., with 60" dia. x
=1/2" pulley. Steel shell 1/2" thick. Price, over-
ed and in good mechanical condition, $900.00, f.o.b.
Newark, N. J. shops.

pecial iron), 23" dia. main bearings, 117 tooth C.LI.

gear, 17 tooth C.S5. pinion, 3-7/16"™ dia. counter-

. bearings and countershaft. Including one charge

el rods, approximately 3" diameter. Approx. shipp-

ight of mill - 34,000 lbs. Approx. shipping weight
- 8000 1bs. Price $2300.00, f.o0.b. cars New Jer-

.pping point.

X 12' Hardinge Rod Mills, each having 33" dia.
beerings, inside diameter of discharge trun-
steel liners 3" thick, with rubber back-
2 and shell; shell 3/4" steel plate. No :
except aluminum spout; equipped with Falk :
st steel machine-cut gear and pinion, counter- 3
cted to Falk reducer by flexible Falk







PHELPS DODGE CORPORATION

NEW CORNELIA BRANCH

AJO, AR1ZONA

November 30, 1940

Mr, A. L. Engels, Superintendent
Copper Range Company
Freda, Houghton County, Michigan
Desr Mr. Engels:

l As requested in your letter of November 22nd,
I am enclosing herewith copy of letter from Mr. Barker
to me, giving data on our grinding practices asked for
in your letter., I believe that Mr. Barker's letter covers
all the points mentioned by you. Also enclosed is print
of Drawing G-697, covering the scoop used on all mills.

I trust that the enclosed information is what

you want,

Yours very truly,

JHD : AG

Encs.
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PHELPS DODGE CORPORATION

NEW CORNELIA BRANGCH
CONCENTRATOR DEPARTMENT

AJO, AR1ZONA
November 29, 1940,

Mre J. He Davis, Manager,
Phelps Dodge Corporation,
New Cornelia Branch,

Ajo, Arizona.

Dear Sir:

With reference to the inquiry of Mre. A. L. Engels concerning
our grinding practices, I am sorry to say that there is not available
at the present time a copy of our mill flow sheet. Nor are there
available any copies of the paper covering our practices which was
published by the Ae I. Mo E. in 1939, We can only refer Mr. Engels
to the 1939 volume of A, I. M. B. transactions on Milling.

We have made one change in grinding practices since that
paper was published in that we have altered our flow sheet from a
modified two stage method to a single stage closed circuit practicee.
This change was dictated by the following considerations:

le Ball charges in the second stage in the original flow-
sheet could not be efficiently rationed to the work to be
dones

2s As a result of (1) classifier efficiency in the second
stage was poors

3¢ Single stage grinding offered operating flexibility,
possibilities for better ball rationing end improved class-
ifier conditions, all of which combined to yield a greater
unit capacitye

In answer to Mr. Engels' specifie questioms: All of our
mills are ball mills. They were originally Marcy roller mounted rod
mills but by the substitution of discharge ends were converted to
overflow type ball mills. Shells are 6'6™ by 16* inside dimensions,
but rail type breast, or barrel, liners and cast end liners reduce
these dimensions to approximately 5'9®™ by 15' in a newly lined mill.
Ball charge varies from a total weight of 25 tons to 28 tons when
liners are about worn oute

Heads are lined to present a vertical face to the ball
charge but head castings have a pitech of 15° 30t outwardly to the
discharge or feed openingse.



Mr. Jo He Da. Man ager. November 29, 1940..59 No. 2.

Mills are direet driven at 23.1 R.P.M. through magnetie
elutch, Maag pinion and ring gear, by 300 H.P. synchronous motors.
Enclosed herewith is Be.P., G=697, of the scoop used on all mills.

One 78™ Akins simplex classifier is operated in closed
eircuit with each mill.

Following are typical screen analyses of ball mill feed
and grinding products:

Ball Mill Clasgifier Classifier

Feed Discharge Sand Overflow
Mesh % Mate % Mat. % Mat, % Mat,
¢ 3 7.2 2.0 2.8 -
4- 20.6 506 5-4 -
6 15.2 2.8 38 o
8 9.8 2-2 5.0 wl
lO 12'4 3-4 404 -
14 6e3 208 3.8 -
20 4,3 3.6 4,6 -
28 403 6.6 804 -»
35 32 10.6 13.2 -
48 2+4 13.2 17.2 8.7
65 2.1 13.0 l4.4 9¢3
100 2.2 9.0 768 14.7
150 2.2 66 4.2 12.0
200 1.9 4,8 3.2 10.3
- 200 5.9 1508 308 51.0

Average unit capacity of the ball mills approximates 675
tons per day and power consumption for grinding, including feeding
and classification, is 7.45 K.W.Hrs. per ton of feed.

Yours very truly,

= 2

L. M. Barker,
Concentrator Superintnedent.

Encle = BePe G=697,



PHELPS DODGE CORPORATION

New Cornelia Branch
Concentrator Department
Ajo, Arizona
November 20, 1940

Mr. J. H, Davis, Manager,

Phelps Dodge Corporation

New Cornela Branch,

Ajo, Arizona

Dear 3ir:

With reference to the inquiry of Mr. A. L. Engels concerning
our grinding practises, I am sorry to say that there is not available
at the present time a copy of our mill flow sheet. Nor are there
available any copies of the paper covering our practises which was
published by the A. I. M, E. in 1939, Ve can only refer Mr. Engels
- %o the 1939 volume of A, I. M. E. transactions on Milling.

We have made one change in grinding practiscs since thet
paper was published in that we have altered our flow sheet from a
Modified two stage method to a single stage closed eireuit practise.
This change was dictated by the following considerations:

1. Ball charges in the second stage in the original flow sheet
ocould not be efficiently rationed to the work to be done.

2., As a result of (1) classifier efficiency in the second stage
was poor.

3. 8ingle stage grinding offered operating flexibility, possibile-
ities for better ball retioning end improved classifier con-
ditions, all of which combined to yield a grester unit capacity.

in answer to Mr, Engels' specific questions: All of our
mills are ball mills. They were originally Marey roller mounted rod
mills but by the substitution of d@ischarge ends were converted to
overflow type ball mills. Shells are 6'6" by 16' inside dimensions,
but rail type breast, or barrel, liners and cast end liners reduce
these dimensions to approximately 5'9" by 15' in & newly lined mill,
Ball charge varies from a total weight of 25 tons to 28 tons when
liners are sbout worn out.

Heads are lined to present a vertigal face to the ball

eharge but head custings heve & piteh of 15 30! outwardly to the
discharge or feed openings.
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Mills are direct driven at 23.1 R.P.M., through magnetic
clutch, Maag pinion and ring gear, by 300 H.P. synchronous motors.
Enclosed herewith is B.P., G-697 of the scoop used on all mills.

One 78" Akins simplex classifier is operated in closed

circuit with each mill.

Following are typical screen analysis of ball mill feed

and grinding products:

Ball Mill Classifier Classifier
Feed Discharge Sand Overflow
* MEsh % Mat. % Mat, % Mat, % Mat.
A 7.8 2,0 2.8 -
4 mos 3-6 504 -
6 15.8 2.8 3.8 -
8 9.8 2.2 300 -
10 1204 304 404 s o
14 6.3 2.8 3.8 o
20 40 3»_, -H\'J 30 6 4:0 6 -
28 4.3 6.6 8.4 -
35 S8 10.6 15.2 -
48 2e4 13.2 LY. 8 S.7
65 2.1 13.0 14.4 9.3
100 .8 9.0 7.8 14.7
156 e.8 6.6 4,2 12.0
200 1.9 4.8 3.2 10,3
- 200 5.9 15.8 3.8 51.0

Average unit capacity of the ball mills approximate 675
tons per day, and power consujption for grinding, including
feeding and classification, is 7.45 K.W.Hrs. per ton of feed.

Yours very truly,

L. M, Barker,
Concentrator Superintendent



o Frede, Michigan
% August 31, 1940
P Mr. W. H. Schacht, President,
' ' Painesdale, Michigan

Dear Sir:
Complying with your request we heave shipped today,
by express, three samples of White Pine rock for such treatment
as you have requested to;
American Cyenamid Co, Ore Dressing Laboratory
1937 Mein 8t.,
Stamford, Conn.

These samples are representetive of the average rock

shipped to us from White Pine vproperty.

One sack (109 1lbs. net) White Pine Psrting Shsle teken from
R.R.Cars No. 3031 & 3073.

One sack (102 1lbs. net) White Pine No. 2 Sandstone taken from
R.R.Cars No. 3017 & 3069

One sack (94 lbs. net) White Pine No. 1 Sendstone, sample
sent to us from Mine by Mr. Stott.

All semples were brosen down to pass through a 1-3/4®
square opening mesh screen.

Samples were properly cut, quartered and should be @
fair representative sample of the shale and sandstones.

Yours truly,

%rinte nt

S

CorPER RANGE Co.
W. H. SCHACHT, PRESIDENT

RECEIVE
SEP 51940




SCHACHT,
President ano General Managor.

CorPrPER RANGE COMPANY

JOHN M. WAGNER,
Asslstant Treasurer.

BERNARD I, MANDERFIELD.

HENRY COMBELLACK,

Superintendent, Chist Clerk.

PAINESDALE, MICHIGAN, nurusr
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Mr. W. H. Schacht, President
Copper Range Company
Painesdale, Michigan

Dear Mr. Schacht :

We have today (August 31, 1940) taken an average sample,
amounting to approximately 1350 1lbs. of product, from six loaded
railroad cars (Nos. 3011, 3019, 2035, 3042, 3055 and 3054).

This was mined from the lut Sand stone beds, White Pine Mine, On-
tonagon County, Michigean.

This sample 1s a general average of all six cars, taken by
chip samples from larger chunhs and proportionate grab samples
of small pieces and fines according to a rough percentage of coarse
rock and finer pieces in each of the above cars. Approximately
30 1b. sample was taken from each of the six cars. The combined
sample comprising an average 150 1b, sample for laboratory mill

test by the American Cyanamid Company.

The above sample was delivered to the Freda Mill Office at
11:30 a. m., August 31, 1940, for shipment to the American Cyansa-

mid Company.

Very truly yours,

Moy 7. IH

George F. Stott,
GFS/WPN Geologist.



August 31, 1940.

Mr. W, H. Schacht, President
Copper Range Company
Painesdale, Michigan

Dear Mr, Schacht:

We have todey (August 31, 1940) taken ar average sample,
amounting to approximately 1850 1lbs. of product, from six loaded
ralilroad cars (Nos. 3011, 3019, 2035, 3042, 3055 and 3054).

This was mined from the lst Sandstone beds, White Pine Mine, On-
tonagon County, Michigan.

This sample is a general average of all six cars, taken by
chip samples from larger chunks and proportionate gradb seamples
of small pieces and fines according to a rough percentage of coarse
rock end finer plieces in each of the above cars., Approximately
30 1b. sample wes taken from each of the egix cars. The combined
sample comprising an average 150 1lb, sample for laboratory mill
test by the American Cyanamid Company.

The above sample was delivered to the Freda Mill Office at
11:30 a. m., August 31, 1940, for shipment to the Americen Cyana-
mid Company.

Very truly yours,

oy 7. B

George F, Stott,
GFS/WPN Geologist.



August 22, 1940,

ameiican Cyanamid Compeny
30 Rockefeller Fleza

New York, N. Y.

Gentl emen :

We are contemplating opening & new property but before this

{8 done a number of laboratory mill tests will be necessary. Ve
will be moking our own tests and others will be made by the Miner-

gls Separation North American Company and the Michivan College of
Mining and Technology.

"

If you,@are to make some tests will
to advise us the weight of the samples end the
sired, and whether there will bPe any char 4

where samples should be sent.

1l you be kxind enough
gize of the rock de~-
or this czervice and

The ore occurs &8 both netive copper and calcacite in three
narrow lodesz which ere contiguous., e desire, if possibie, separ-
ate tests on each lode and also tests on combining the material

from the three lodes.  The lodes are of two types of rock, the
center one being a shale in which two-thirds of the copper occurs
as sulfide and the lodes on either side of this shale are sandstone
and carry about two-thirds of their copper content as native copper.

Our tests to date indicate fairly good extraction by the use
of Xanthate flotation with 0.25 pound of potessium ethyl xanthate
and 0.10 pound pine oil followed by a sceven@er flotation with 0,185
pound sherosope T and 0.45 pound fuel oil making ar extrection on
combined meterial from the three lodes of from 80% to 85%., The
coprer in the shale is very flnely divided and the extraction on
this runs lower then on the sandstone where the copper cccurs more
in the native state. The extrection of the coprer in the shale will
run about 70% and in the sandstone will run slightly under 90%.

We are hopeful that these results can be further improved.
Very truly yours,

WHS /WEN President




MINERALS SEPARATION NORTH AMERICAN CORPORATION

OFFICE OF THE CHIEF ENGINEER
220 BATTERY STREET, SAN FRANCISCO, CAL.

CABLE ADDRESS NOMOLOGY

San Francisco, Calif.,
August 27, 1940.

EHNm

Mr. W. H. Schacht, President,
Copper Range Company,
Painesdale,

Michigan,

Dear Mr, Schacht:

I beg to acknowledge and thank you for your letter of
August 23rd, with enclosed copy of your letter of August 22nd to Ameri-
can Cyenamid Company, and advising us that you are shipping us three
100 pound samples of your shale and sendstones, as described.

On receipt of these samples we will give them our very
earnest attention, and I hope that we will be able to develop some-
thing in the treatment of them that will be of interest to you.

I am very gled to have the information you give in your
letter to American Cyanamid Company, but there is one reazent which is
unknown to us under the neme you use, and that is, Sherosope T. Is
this what is sometimes known as "mahogany soap”, or just what 1g 1%
and where can it be had. We would like to have some SO that we can
make parallel tests with 1it.

Very truly yours,

ﬁéz 7 LA‘/'ZV(’ZZyatﬁﬁzqaap——_

Chief Engineer.

[Correr RANGE CO.
SCHACHT, PRESIDENT
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¥Mr, W. H. Schacht, President
Painesdale, Michigan

Dear Sir:

Complying with your request I have shipped, by freight,
three samples of White Pine rock oif 100 lbs. each for suct

treatment as you have requested to the Liineral Separstion liort

Americaen Corp. of San Francisco, rnis and for the attent
of E. H. Nutter or V. Quigley.

Semples sent are:
One sec 100 ) White Pine Psrting Shale t fro .R. ¢
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One sack (1o ) White Pine No. 1 Sandstone sent t s by
from Painesdale, requested cesignated by : erfield.

Each shipment of samp have e roken do to T
ineh sigze.

Ta sch sample are enclose
the top

X "ma o o
ours vI'uly,




' . MICHIGAN .

COLLEGE OF MINING AND TECHNOLOGY
HOUGHTON, MICHIGAN

BOARD OF CONTROL L. P. DUGGAN, REGISTRAR HEADS OF DEPARTMENTS
ALRRIE & R TRRMANN | CALUMEY, CHAINMAN N. F. KAISER, TREAGURER AND BUSINESS MANAGER ke R I M A T E AT Ak Favacs
DR. CHARLES T. FERRIES, HOUGHTON 0” C. M. CARSON, CHEMISTRY
FRANK J. SMITH, RAMSAY o C. H. BAXTER, CIVIL AND MINING ENGINEERING AND
WILLIAM H. SCHACHT, PAINESDALE L e
FRANK J, KOHLHAAS, CALUMET R. R. SEEBER, MECHANICAL ENGINEERING
E. J. OSWALD, CRYSTAL FALLS ELLA L. WOOD, GEGGRAPHY AND MODERN LANGUAGE
February 21 1939 G. W. SWENSON, ELECTRICAL ENGINEERING
PRESIDENT ’ U. J. NOBLET, FORESTRY
GROVER C. DILLMAN N. H. MANDERFIELD, METALLURGY AND ORE DRESSING
D. P. SBHERMAN, PHYSICAL EDUCATION
R. M. DICKEY, GEOLOGY AND MINERALOGY

Mr. Bernard Manderfield
Copprer Range Mining Company
Painesdale, Michigan

Dear Mr. Manderfield:

Due to an oversight, a copy of the latest report of
flotation tests on the White Pine samples was not sent
to you., As we haven't additional copies, kindly pass
this one on to Mr. Stott,

This report shows that, with the present treatment,
much better metallurgical results are obtained than
with previous methods., This latest treatment nhas com-
mercial possibilities and undoubtedly can be shaped
into a commercial process,

I regret that this report has been held up.

Very truly yours,

_ § / /e 5 /;' P J
2V . e 7 . ,
///A/Aﬁb c e

Walter E. Keck
Assistant Professor
WEK: S




Houglton, Michigan
October Yy 1958

B o Schacht ‘President
Range Compeny
s@&le, Michigan

report of the flotation tests on the White Pine

parting shale and sandstone samples is enclosed. These : S
ests show that the parting shale is more refractory to e

ation than the sendstone -~ a fairly good teilling e R
" ‘was made from the sandstone under the most favorable

*  “conditions whereas the parting shale tailing were un<-
i‘afactory under all conditions, P e 7|

Qopies of this report are also being sent to Messrs., Sl N
) hubext and Menderfield, : £ ol

I, pmst this work answers "the question on the relative - .
WI‘& tat-ion‘. amenabilities of parting shale end sendstone. " e

¥ T Y.L A - |
: : Very truly yours, '
“Signed: . - -0 S -

Walter E. Kec.k
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MICHIGAN COLLEGE OF MINING AND TECHNOLOGY

Houghton, Michigan
October 17, 1938

Mr., W. H. Schacht, President
Copper Range Company
Painesdale, Michigan

Dear Mr. Schacht:

The report of the flotation tests on the White Pine
parting shale and sandstone samples is enclosed., These
tests show that the parting shale is more refractory to
flotation than the sandstone =-- a fairly good talling
was made from the sandstone under the most favorable
conditions whereas the parting shale tailing were un-
satisfactory under all cond itions,

Coples of this report are also being sent to Messrs,
Schubert and Manderfield.

I trust this work answers the question on the relative
flotation amenabilities of parting shale and sandstone.

Very truly yours,
Signed:

Walter E. Keck
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Dear Mr. Engels?

In a previous letter you asked me what mines
were operating rod milis end what compenies were manufacturing
this type of mill.

In the Southwest, I understand that the
Nevada Consolidated Copper Company at Ely, Nevada, is
operating 3 - 9' x 12' rod mills, Rod Mills were formerly
operated by Hollinger and International Nickel in Canada,
Phelps Dodge at Ajo, Greene Cananea, Homestake, Anzconda,
Moctezuma, and Federal Lead. I believe most of these have
been converted into ball mills. I know definitely that
Phelps Dodge at Ajo has made the change and also Inter-
national Nickel Company.

Where the ore is soft, as at Ely, Nevada,
the rod mill would probably render satisfactory service,
but in mines where the ore is medium or fairly hard, I
question whether it will do as well as the ball mill.

In view of the many rod mill conversions into ball mills
in su¢h mines as Phelps Dodge at Ajo, International Nickel
and others, the preference at least on the harder ores
appears to be in favor of the ball mills.

As you probably know the tendency in most
mines has been to produce as fine a grinding mill feed
as possible. A minus 1/4" or minus 3/16" feed is ideal
for the ball mills and has enabled the mines to achieve
the lowest possible grinding costs. The argument which
the rod mill people are advancing is that this type mill
is able to take coarser feed, say, a minus 1" or minus
3/4" and that it operates better when the feed is coarse.
This may be gquite true on some of the softer ores such as
are found at Ely, Nevada, where the ore disintegrates
readily and where neither the crushing nor the grinding
is much of a problem.

For information with respect to rod mills,
we suggest getting in touch with the Hardinge Company, Inec.
or the Mine & Smelter Supply Co.

I hope that this letter will be of some
aid to you and if you feel that I can be of any further
assistance, please do not hesitate to write me.

Yours very truly,

NORDBERG MANUFACTURING COMPANY
0. C. Gruender





