
Adams Township, MI,. 

Mr. W. H. Schacht, Pres., 
Copper Range Company, 
Painesdale, Mich. 

Dear Mr. Schacht: 

June 4, 1941 

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 4811 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 fiights are 
.:.,J 

never crowded to their full carrying~----~ ·load and 
run along with a medium amount of sands. When opera ting 
with a grind 80% minus 200 mesh, quite a lot of slippage 
occurs along the fiights and I doubt the c~pacities shown 
in the catalog are correct. 

In making 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, 

W.A.~£v 
Supt. UillsU 0 

r,...----==--------;...-:7 

'\ J ·'d V .................... . 
t r:> ..••••• •••··•••·• .. · l F,lc~··················· .. •········ .... ••·-··-

1 CJ" • ··•··· ... -············· ... .. ..... • 



Adams Township, MI
PiiELPS DODGE CORPORATION 

MORENCI BRANCH 

MORENCI,ARIZONA. 

June 3d,1941 

Mr. Willi8lll H~ Schacht 
President and General Manager 
Copper Ranse Company 
Painesdale, Michigan 

Dear Sir: 

This will acknov1ledge receipt of your telegram 

of Mey- 27th and your letter to Mr. Barker of May 19th which he 

referred to me for answer. 

Tho Morenci Reduction Works Concentrator is still under 

construction so inf'ormation in regard to the behavior of the 

Akins classifier when operating with 10:f't. x 10 f't~ Marcy mills 

is not available. Until the new Concentrator has been in 

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

we are not in a. position to furnish the inf'ormation that you request. 

2oc./EW 

Yours very truly 

B •• CODY 
Conce~dent 

Morenci Branch 

CoPPER RANGE Co 
W. H. SCHACHT, PtttS!DEHT • 

R~Sf 7;-;4~D 
Ans'd ·············--············ ....... .... .... __ _ 

Filed .. ·-·······-···························-
Copies ............ _ ················· .. -· 



Adams Township, MI

Reference my letter to Mr. Barker lay 19th. l,'fou_d 
-appreciate it gre tly ti'- yctv-vma•~d send me print -0f 

yg.~ new Morenci flow sheet. 



Adams Township, MI

PHELPS DODGE CORPORATION 
NEW CORNELIA BRANCH 

CONCENTRATOR DEPARTMENT 

AJO. ARIZONA 

May 22, 1941. 

Mr. Wm. H. Schacht, President, 
Copper Range Comi:any, 
Painesdale, Michigan. 

Dear Mr. Schacht: 

I am passing your inquiry of May 19th t o 

Mr. B. H. Cody, Concentrator Super i nt endent at 

Morenci for answering. 

Although I am. f amiliar with t he Morenci 

installation you inquire about, I am sure Mr. Cody 

will be glad to give you more specific information 

than is available to me. 

oc - Mr. Cod.y. 

Yours very truly, 

L. M. Barker, 
Concentrator Superi nt endent. 

C OPPER RANGE Co. 
\I. H. SCHACHT, FitESWE T I 

R~ C"!R,J VE I • 

MAY 2 719-'.1 D 
Ans'd ····-···························-····· 
Filed .... ··············-····-· ..... ···- ····· 
C~pi os ••.. ·-. ·············-··--·· ····-···· 
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:·r. L . : • B· , .. leer , Concentrator 
a, Cornoli · nch 

Phelns ou 0 Oor or tion 
.· o , - \ri:~ona 

De r :.r . Jar!:er : 

r · 19, l' 1 

!' .lntendon~ 

I 1 .... --> t~cusni 1ith .. r ... !o.rtin , repro._,entins t10 .it:·i!l.S 
Clc..:rnifier, you:- n ., lnst' llat ion at; . ·oronci .1erc I wider t nd you 
a::-0 .ndli.!'..g 1500 tons of nei., feed throu · a 10 10 .·'rcy rrlll in 
clo::::od ci reuit ul th t--:o Duplex 51" sub lero-:id s iral cluu. ificrs . 
I i .. thc... un: erstaici. t.'1 • t these · .i::c a pro uct of :, .icll '10,i ;:ill pass 
throu J1 200 L'!D!.lh and \dth nothing on 65~ .:ici:;h and the solid3 bein 0 

1 g, , the c,pecific crm,· ty of the ore being 2 .7 1.nd the feed to the 
:!ill io -3/4. 

· !e arc considering install tion to tro t a co. :· nation of a 
snndstone and S:1::1 le rock and oxp cct -to 1 :J(e a product n out tie :.3, e 

c yo u·;o , i . e ., 70,J tl1::-0u 11 200 1e:.1h of about 19~'j solids . 

In refcrr· to the ttino Claas ificr c~t~loc, Coloredo Iron 
· :or.::J Co• .. ny, Bulletin 24- H, l).').gc 25, th( y ive n br. ':ing 
c • ,o.ci ty for o. 5•!11 si plex clris,.,lf'in.~ n 2 .7 ~peed.fi e ::-: vity ore 
a. c · city of 400 tons per 211 hours per Gpiral rev lution. I ::un 
ass11:lins tJ a.t the rpm of the ar thi · size is eleil'cn revol-
utions, 1hicil mires 4400 tons and for u duplex it should t erof'ore 
be 8800 tons . ex, I undorste.nd tllat ya.'.r ci rcuL .. tiDC lo d i. fi vo 
to one r ''"ill{; your total lo <.l 6 x 1500 tons or ~)000 ton::, r •. inr.t 
a ... utcd cap city ... s )er the cat. los of 8800 to.:1.S per Duplex Classifier. 

I r • :ondoring no · 1lv-·thor . •r . :~ .:1'.'ti n :ar cor .... oct L ... 10.t 

you arc us inc tv.o o: .ple· ch1n es 'lli th each mill in1.c 1c 
rc.ted c.... cj_ ty of one du!)lcx unit E:eem to be clo::ic to .. b_ t oo are 
ha.ndlin . 

I would li':c to have yoo advi ,.. ,: ether iL is one or t 10 
dtplex units t t yoo. are usin , 1d if t.10, ,,lly i d you ciecido on 
the additional cupnci ty of ncc. rly 100~. fos this ncce .. ..., .r:,r in order 
to obtain~ ovorflo 1 cur,~city of 1500 tons of ?O~ tr ugh 200 esh . 

I :oula ap recie. to ~ny f'Urt .er co , 1ents you care to m .:e on t e 
t ins cla ificr aa co: .pared to the Dorr u o· ,1 t ;-p e a JC _re serious-

ly co i erin~ ·the inot 11 tion of the tkins. 



• L . • • rker 

I "d. hopou 
ntc.1. · t e01· e 

l~tt lo l ntcr on . 

]ID.,/ 1. 

.. y 1 9 , 1 941 

:r.c.d t o pl '!"'Ure of n et n · t ·ou 1a st 
but I · d :!.l ha e to loo•,. f'o_ r to th.:.c 

Very trul) ycura, 

President 



':r . =~or b F. Lac 't'OLt , 'T' 
Copper. Ron e Conpany 
24 Federal ·..,treat 
Bost:,on , :u~..:, . 

Dear ,'or. is : 

Th(j re ort i'ro·n the J\".ller · 
· hiu e Pin tt:sts ha. ust- b-e, e 
in~ a cooy herE>wi th . 

'''hen you n r . th r :>u P'h 
t'.) send it t· · ce 
:ither info r1!l.Dt i -:m ':J 

The co·npos 
count '"Jf be 
iron out t""' 

".'e also h· ve a repo t f 

.r 

, :ininP; 'ln 'l ech no logy C')V r · g tests on 
.c>inc- -rock obto1 ned from the lot r- ., 
fen· th '')'ap'.)site nilJ te&t . 'Jf 
be rai led to you within the nF I days. 

B~rrin~ unfor sen dii 
U':JI'Y sh J 1ld tot3 l 1 , 5 0 , JOO 
make J c..n u, ry a bett.e,r non th 

· hh k indest re 

f • 

Yer. v, t ru l:V your , 

PFB/ PN 

En cl . 

" . .:.ce _ :r:e::.idcnt 

c-



• 
Mr. w. H. Schacht, President 
Painesdale, Michigan 

Dear Sir: 

• 
Freda, Michigan 
Decanber 11, 1940 

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 ot White Pine rock in the College Test Mill . 
They have completed with the assistance ot help trom 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 . Mandertield 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 make a one cell Flot-
ation unit for the Secondary Ball Mill bleed to go into use 
when we mill White Pine Rock. 



K PARKER. l'IU. IDENT 
PARKER. VICE• PRES. 
PARKER. VICE• .. ,n:s. 
T BLADHOLM. scc·v. 

BUYERS 
SELLERS 
TRADERS 

OUR LINE: 

FREIGHT CAR 
REPAIR PARTS 

FREIGHT CARS 

INDUSTRIAL 
1nd DUMP CAR~ 

PASSENGER CARS 

LOCOMOTIVES 
and TENDERS 

LOCOMOTIVE CRANES 
and WORK EQUIPMENT 

SCRAP I RON and STEEL 
Including STEEL ALLOYS 

ABANDONED PLANTS 
ond RAILWAYS 

LIQUIDATORS 

APPRAISERS 

CRANES: Overhead 
and Gantry 

STEEL BUILDINGS 

PLANT SITES 

BRIDGES 

TURNTABLES 

TANKS: Stor~go 

MOTORS 

GENERATORS 

BOILERS 

TURBINES 

DIESEL EN&INES 

MACHINERY and 
EQUIPMENT 

AIRCRAFT 

SH I PS: ALL TYPES 

MERCHANT IRON 
1nd STEEL 

SHEU PILING 

WIRE: Bundling 

SURPLUS and 
OBSOLETE STOCKS 

RAILS ind 
ACCESSORIES 

• • 
lDR0Dl!Ji€~S . IN€. 

.Jlnyth,nlef rontuininc( /l?O!VnrJ'/'at 
CHICAGO, {H EGEWISC H STATION) ILL 

Docemb r 9,1940. 
Copper Range Company 
)Ir . B. D. Noetzel , .Purchasing Agent 
Houghton , Michigan . 

Dear Mr . Noetzel: 
Subjeet: Rod Mill 

FILE; 

Pone 
SOUT'-' CHIC,._ ::,0 

9-430 

"'IRONSTEEL"' 

Confirming ou:r telephone conver sation of yesterday , 
we attach specifications of an Allis Chalmers 6' x 12' Rod Mill with Wuest gear, hard iron shell and end liners, arranged for direct connection to ~otor three speed reducer 100 H.P., 1200 R.P. M. 440 volt, 3 phase, 60 cyclo alip ring type motor. The enclosed speo1f1cat1ona fully describe this Rod Mill . It is available on the market today due to a change of process in the plant in which it was used. 
The price is•• • • $7,500.00 f.oob• car Houghton, ~1ch1gan, subject to inspection and prior sale. 

Wo also wish to bring to your attention a 
6 x 12 1 Hardinge Conical End Rod Mill which is complete with Falk Gear R duction but less motor. This unit 
was built 1n 1928 and used for approximD.tely two years. 
The price ia · •• ~7,000.00, f.o.b. car Houghton,K1ch1gan. This price al ao includes a charge of roda. This offering 
likewise 1s mad subject to prior ale and subject to 
the approval of the Receivers of the Company at 1fhich 
this mill 1s located. 

We truet the above will b given further 
considerat i on and for any other data h1ch you should have prior to inspection kindly wire u and e 111 
make every effort to supply any additional information 
you may r equire . 

We hope that we ill be in a position to 
serve you in this respect and expecting to hear from 
you soon, we remain 

bgg 
108 
enc-Specification Sh et 

Yours very truly, 

PRESIDE?lT 



I 

./ 
I~ - CTRIC GENERATOR & MOTOR -

4519 Hamilton Ave ., N.E., 
Cleveland, Ohio, 
December 11, 1940. 

Mr. B. D. Neetzel, 
Box 232, 

Houghton, llich. 

Dear Sir: 

We wish to acknowledge receipt of your telegram of 
December 11th. We can furnish the follovdng guaranteed re-
built motors: 

1 - JOO HP, 1170 RPM, 2200 volt, 3 phase, 60 cycle, 
General Electric, type I, form K, frame El5B, 
serial 3085727 

Price • • • . . . . . . . . . . . . . • $1000.00 

1 - 350 HP, 575 RPM, 440 volt, 3 phase, 60 cycle, 
General Electric, type I, form K, frame 17B, 
serial 5054675 

Price •••••••• . . . . . . . . • $1350.00 

4 - 400 HP, 1750 RPM, 2200 volt, 3 phase, 60 cycle, 
Westinghouse, type CS, frame 935.68, serials 
4847794 and so forth. 

Price • • • . . . . . . . . . . . . . • $1000.00 each 

l - 400 HP, 1180 m a, 2200 volt, 3 phase, 60 cycle, 
General Electric, type KT, form EL, serial 
5178625 

Price • • • . . . . . . . . . . . . . . $1200.00 

1 - 600 HP, 1175 )U'M, 2300 volt, General Electric , 
type KT, frame 569, serial 5172678 

Price ••••••••• . . . . . . . • $1600 .00 

Also the following slip ring motors: 

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

Price ••••••••••••••••• 1250.~0 each 



I Page 2 

2 - 400 HP, 875 RPM, General Electric, type I, 
form M, frame El7 , serial numbers 3094261 etc. 

Price • • • • • • • • • . . . . . . . 1600.00 each 

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

Copy for 
11r. w. H. Schacht 
Dec., 13, 1940. 

Yours very truly, 

Alvin Friedman 



Cop;,e-:-- Rm""e ':ompan y 
fc,in ~dale, ich1:,e n 

At tent ion af 

Gent 1 rn.en: 

York, rJ . y. 
Doc bor 10, 1940 

Jeauctin, Vice ?resid nt 

This ·d 1 1 acl:cno 1 dp;e your letter of December 5, in 
o ioh yot: inc;uircd o.~ tbc -µr,)i;:ress of the ootallur 1,i c!ll 

te t work we 01-~ r.;oncucting on samples of co9 ~o;r ore fro::n 
your .Qro !)e!'tY. 

The flotation test \/Ork on these SC<:npleR h&.,, been in 
active pro~ress but the attainmP-nt of s:1ti~fl:.l.cto1·y reelllts 
h~s '.)eun u great deal roore 6.iificult thon we ori,-sinully an -
ticipated . in vi~, of your comments resi:erdil]f: the disposition 
of the verlous struta r~~rPsented by these ua.mules, t t ap ears 
i:aperative that a tre tm.Pnt sch€rae be devised. t~ h~ndle a 
;iii,,;ed fe d. ·•i:.ich of the cleley in co:apl0-cing this investigation 
i1:.ts been due to ih·1t A.ppeh1~P.c to he a rt:fre.otr)ry condition 
crE-1:1 ted in the •nized seuple which co.1ld not be o o.rrele ted · th 
the perforrr;an ce of each typo of ore ,··hen trer~t,~d :-civ:i..dually. 
·;;e ueli~ve t his f'c:iture haa now been reM.edied. 

',s soon u'· lhc t1Ssays of current tests arB avi=:ilaule , e 
will pre.1,1e.re a progress rc)ort cover lng our- investi:rntion to 
date ~o th:Jt "le- nsy hove the benefit of yoar co•r-":le.utn. 

"/ory tr1..1ly yours, 

GB',/brn 
G. ·-~ . .'t.lko r , 
Ore ~r soin Laboratory 



. NSOLIDATBD PRODUCTS CO iP •• 

Cooper Rtn~e Company, 
P. O. Box 2~32 , 

Houghton , 11lichigan. 

Dear l..1r . Hoetzel: 

Very glad to hecir f'rom you again . 

15 P8ri{ Rou, 
New fork 
Dec. 10, 1940 

J_ttention: 
:r. B. D. ~o~tzel , 

P111~c 1.asing Agent . 

~o size was snecified, so we are offeri g you nn 
~ssortment of sizes of ~od mills: 

6458-1 
1 - 3 ' O.D . x 12' Continuous Tube or Rod Mill, made 
by JoshuP Hendy Co., San Francisco. Open feed and dis-
cnarge trunnions, 12" x 12" trunnion bearings. Hill 
equipped wi t.'1 heavy WtJ..Ve type iron blocK lining 2" to 
2- 3/4" thick. Genrs - large 2 " circular pitc~ 90 teet~ 
7" face, cast iron ca.st teetn; Pinion - cest iron, cast 
teeth, 15 teeth, 7" face, :?" circular pitc-i. Equipped 
¥ith scoop feeder with 3-3/4" x 5-1/2" opening; clutch 
of contrncting band ty-pe vii th vood bloc:<: faces, 31" ah, . 
4" face, pinion shaft 3-15/16" dia., with 60" dia . x 
10-1/2" pulley . Steel shell 1/2" thick. Price, ove:--
nauled aJ1d in good mechanical condition, ~900 . 00, f.o.b. 
our Ne·:rark, N. J. shops. 

466-A 
1 - 4 ' diR. x 8 ' long hardinge Rod Mill with conical ends, 
discharge ports in cylinder, wave type Titanite lining 
( s~ecial iron), 23" dia. ~ain bearin&s, 117 tooth C.1. 
main gear , 17 tootn C. L. pinion, 3-7/16" dia. counter-
shank bearings and countershaft. Including one charge 
of steel rods , appro:xiD1ately 3" diameter. A:porox. shipp-
ing weight of mill - 34 , 000 lbs. Ap:prox. shinping weight 
of rods - 8000 lbs . Price ~2300 .00, f.o.b. curs l~ew Jer-
sey shin~ing point. 

466-A 
4 - 6' O. D. x 12 ' nardinge Rod ,lills, each h1:1ving 33" ciia . 
x 14" rnc-,in bearings, inside diameter o:' discharge trun-
nion 26"; chrorue steel liners 3" tl1ick, •:i tn rubber bacK-
ing bet·veen lining and shell; shell 3/ 4" steel plate. 1-0 
feeder included, except aluminum spout; equipped .:ith .lal.:e 
herrin~bone Cbst steel machine-cut gear und :pinion, counter-
shaft ~irect connected to Fal~ reducer by flexible ~alk 



• • 
coupling. Reducer of Fal1-: type GH - ratio 6.06 to 1. Wa.s direct colmocted to 125 H.P . G.E. slip ring ::::-i.otor, 1200 RP11 . '.1otor not included. Price ..,:4500 . 00 each, f . o . b. cars New J'ersey shipping point. 

le are enclosing here;dth two drawings giviLg details of the 6' x 12 ' H rdinge Rod Mills. Vie know that these nills are; in good co!'l-dition because ro inspected them lest ,eek . 
Should none of these t1ills be of interest, v,ill you be good enough to specify the size preferred? 

Very truly yours, 
COI,-80LIDATED PRODUCTS CO. INC. 
W. T. Hand 



• • 
PHELPS DODGE CORPORATION 

."E"\.V' CORNELIA BRANCH 

AJO, ARIZONA 

November 30, 1940 

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

Dear Mr. Engels : 

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. 



• • 
PIIELPS DODGE CORPORATION 

NEW CORNELIA BRANCH 
CONCENTRATOR DEPARTMENT 

Mr. J. H. Davis, Manager, 
Phelps Dodge Corporation, 
New Cornelia Branoh, 
Ajo, Arizona. 

Dear Sir: 

AJO, ARIZONA 

Navenber 29, 1940. 

With reference to the inquiry or Mr. A. L. Engels concerning 
our grinding practices, I am sorry to say tha.t there is not available 
at the present time a copy of our mill :tlow sheet. Nor are t:OOre 
available any copies of the paper covering our practices which was 
published by the A. I. M. E. in 1.939. We can only refer Mr. Engels 
to the 1939 volume of A. I. M. R. 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 practice. 
This change was dictated by the following considerations: 

1. Bal.l charges in the second stage in the original flow-
sheet could not be efficiently rationed to the work to be 
done. 

2. As a result or {l) classifier efficiency in the second 
stage was poor. 

3 • Single s-tage grinding oft'ered oparat ing flexibility, 
possibilities for better ball rationing and improved class-
ifier conditions, all or which combined to yield a greater 
unit capacity. 

In answer to Mr. Engels' specific questions: 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 1.6' inside dimensions, 
but rail type breast, or barrel, liners and cast end l.iners 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 out. 

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



... 

Milla 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-69?, of the scoop used on all. mills. 

One 78" Akins simplex classifier is operated in closed 
circuit with each mill. 

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

Feed 
Mesh Mat. 

t 3 7.2 
4 20.6 
6 15.2 
8 9.8 

10 12.4 
14 6.3 
20 4.3 
28 4.3 
35 3.2 
48 2.4 
65 2.1 

100 2.2 
150 2.2 
200 1.9 
200 5.9 

Ball Mill 
Discharge 
% Mat. 

2.0 
3.6 
2.8 
2.2 
3.4 
2.0 
3.6 
6.6 

10.6 
13.2 
13.0 
9.0 
6.6 
4.8 

15.8 

Classifier 
Sand 

Mat. 

2.8 
5.4 
3.8 
3.0 
4.4 
3.8 
4.6 
8.-i 

13.2 
17.2 
14.4 

7.8 
4.2 
3.2 
3.8 

Classifier 
Overflow 
i Mat. 

2.7 
9.3 

14.7 
12.0 
10.3 
51.0 

Average unit capacity of the ball mills approximates 675 
tons per day and power consumption for griming, inclu:l ing feeding 
and classification, is 7.45 K.W.Hrs. per ton of feed. 

Yours very truly, 

L. M. Bai:k ar, 
Concentrator Superintnedent. 

Encl. - B.P. G-697. 



PHELPS DODGE CORPORATlOlf 

Hew Cornol1 l:3ronoh 
Concentra tor Department 

A. jo • Ari zone 

r . J • II. Davis , .anoger • 
Phelp Dodge Corporation 

aw Cornel Br noh, 
AJo, Ar1zon 

Dear Sir: 

Novcb r 2g, 1940 

,1th reterenoe to the inquiry ot • A. L. Engels aonoerning 
our gr11 ing pract1a s, I nm sorry to say that ther is not available 
at the pre ent time a copy of our ill tlow sh et. Nor are iher 
avail bl any cop1ee or the pap r covering our praot1ses which as 
published by the A. I •• E. in 1g3g. e can only rerer · • els 
to the 1939 volume of • I •• E. transactions on 11Ung. 

e have de one change 1n r r1nd1ns proct1 ce el.nee thot 
paper a publish d 1n tbnt e have altered our tlow sh et trom a 
.oditied to stage ethod to a eingle tage closed o1rou1t practise. 

This ohn es dictated by the following ooneider tions : 
1. Ball ch rce in the eeoond ate.go 1n the orig1nel no sheet 

could not be rt1c1ently rationed to the ork to be done. 
2. s a result or (1) olasa1fier ett1oienoy 1n the second sta e 

wa poo1·. 

3 . Single stage grir·ding offered operet1ng flexibility, poss1b11-
1 t1es tor better boll r a t1on1ng and improved oles 1t1er con-
d1t1one, ll ot bi combine to yield a gr oter un1t onpac1ty. 

In anew r to · • };ngels' specific quo t1ons: All or our 
mills are ball mills. They ore originally orcy roller ounted rod 
mill but by t he substitution of diechar ·o ends ere convert d to 
overtlo ty e ball nills . Shell are 6'6" by 16' inside d1 .cne1ons, 
but rail t ype bre st, or barrel, liners nnd cast end liner reduce 
thes cllmeneions to approx1ma.tely 5'9" by 15' in e. ne ly l.1ned 111. 
Ball ohcrg vnri from a total eight ot 25 tons to 28 tons h n 
liners r ebout .orn out. 

Heads are l1ned to present a v~rtig l tac to the b 11 
charge but head c ~ tings h ve a pitoh or 15 30' out rdly to the 
diaoharge 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 ot ball mill teed 
and grinding products: 

Ball Mill Classifier Classifier 
Feed Discharge Sand Overflow 

**l:tsh Mat • Mat. Mat. % Mat. 
.;. 3 7.2 2.0 2.8 

4 20. 6 3.6 5.4 
6 15.2 2.8 3.8 
8 9.8 2.2 3.0 

10 12.4 3.4 4.4 
14 6.3 ,.) 2.8 3.8 
20 4.3_ 3.6 4.6 
28 4.3 6.6 8.4 
35 3.2 10.6 13.2 
48 2.4 13.2 17.2 2.7 
65 2.1 13.0 14.4 9.3 

100 2.2 9.0 7.8 14.7 
159 2.2 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 oonsujption for grinding, including 
feeding and classification, is 7.45 K.W.Hrs. per ton of feed. 

Yours very truly, 

L. M. Barker, 
Concentrator Superintendent 



l r . w. H. Schacht, President, 
Painesdqle, r.:ichiga.n 

Dear Sir: 

Freda, I:i chigan 
August 31, 1940 

Complying with your request ~e have shipped today, 
by express, three samples of rhi te Pine rock for such treatment 
as you have requested to; 

Araerican Cyanrurrid Co, Ore DressiLg Laboratory 
193? ·ain st. , 
Stamford, Conn . 

These samples are representative of the average rock 
shipped to us from IT.ite Pine roperty . 

One sack (109 lbs. net) ~hite Pine Purtir.g Shale t'ken from 
R,R . Cars No . 3031 & 30?3 . 

Ono sack ( 102 lbs . net) .1hi te Pine No. :::: Sandstone taken from 
i:\ . I'. . Cars 1;0 . 301? &. 3069 

One sack ( 94 lbs . net) ·,ihi te - ine i'io . 1 Sandstone, sample 
sent to us from 1.:ine by Lr . Stott. 

All samples were bro .en doHn to pass tl:rough a 1-3/ 4 11 

square opening mesh screen. 

Samples were properly cut, quartered and sriou.::...1 be a 
fair representative samJle of the shale and s&ndstones. 

Yours truly, 

COPPER RA. "GE Co. 
\'I. H. SCHACHT, PRESIDWT 

RECEIVED 
SEP 5 1940 j 

Ans'd ........................................ . 
Fi:ed .......................................... . 
Copies ................... ·-·-················ 



COPPER RANGE COMPANY 

WILLIAM H, SCHACHT• 
PrHld•nl and Otl'ltrtl MtlllQtr, 

JOHflf II, WAOK(R1 

T•••••ttr, 

81: .. HARO I, MAN0£RFIELO. 
lwptrlnttndtl'II, 

HO.jiff COMl(LLACK, 

PAINESDALE, MICHIGAN. • ugust 31 , l 9t0 . 

Mr.·,:. H. Schacht , President 
0opper Range Company 

ain esd.al e , Michigan 

Dear •. fr . Schacht : 

',';e have todsy Umgust 31 , 1940} taken a"' average sample , 
amounting to a _,roximately 100 lbs . o:: product , from &~x :..JP f, 

railroad cars Nos . 3011, 3019 , 7-035 , 3042 , 3055 and 3054 . 
This was mired from the 1 st Sand&tone beds , '.'.'hi te -:~ :·i ,..,e , On-
tonagon County, ::ichigan . 

This sample is a general average of al~ ca-s , taken by 
chip samples from lar~er chunks and proportionate ,rab samples 

Ch.lat c1,,11 . 

of srrall pieces and fines according to a rough percenta@:e cf coarse 
rock and finer pieces in e"' c~ of the above cars . AJrpr oxi::."lte ly 
30 lb. sample w,,s ta.ken from e:-- ch of the si..< cars . ';: P c0"lbin,,. 
sample comprising an average 150 lb . sample for laborator:-, ::i .... 11 
test by the .American Cyanamid Company. 

The abO"ve sample was delivered to the ?red.a ...!:ill Office 9.t 
11:30 a . m., .August 31 , 1940 , for shipment to the A.t..1e-- :can Cy.::.na.-
mid Company . 

G "S/;, N 

Very t ru ly you:- s , 

~7, .!Pfl 
George F. ~tott , 

Geolog::.st . 



!r. • H. Schacht, President 
Copper Ran~e Company 
Pain esdal e, Uchigan 

Dear r . Schacht : 

Au.gust 31, 1940. 

, :e have to clay (August 31, 1940) taken a c average sample , 
amounting to ap .Jr oxlma tely 100 lbs. of product , from six loaded 
railroad cars (Nos. 3011, 3019, 3035, 3042, 3055 and 3054). 
This was mired from the 1st Sandstone beds• " hite Pine . ine, On-
tonagon County, !ichigan . 

This sample is a general average of all six cars, taken by 
chip samples from larger chunks and proportionate grab samples 
or snnll pieces and fines according to a rough percenta e of coarse 
rock end finer pieces in each of the above cars. Appro:xix:,.ately 
30 lb . sample as ta ken from e3 ch of th six cars. 't'he combined 
sample comprising an average 150 lb. sample for laboratory mill 
test by the American Cyanamid Company. 

The above sample was delivered to the Freda ill Office at 
11 : 30 a. m., August 31, 1940, for shipn:ent to the American Cyana -
mid Company . 

GFS/ ','PN 

Very truly yours, 

/4,-1.d 
George F . Stott, 

Geologist. 



• 

mericun Cy~namid Company 
30 Rockefeller Plaza 
New York, ~. Y. 

Gentl . 1en : 

• 
U"U.Ct t2, 1940. 

ore contemplating opening & new property but befor this 
is clon o. number of loborotory mill teats 111 be nece oary . :e 
1111 be t:: king our 0 1 • n te~ta an<l. others , 111 be !:tHde by the .1ner-
cls ~ep rc.ti-Jn 'orth /1. eri03n Co:r:r,any end the. i · en Coll ge of 
•1nin · nnd Tec~mology. 

Jf you re to ,, ke sotr,s tests for us will you be '{ind enough 
to I dvise uc.; th · oi ht of t e SA ple:, nd the ei ze of the rook de-
ired, E-.nd · hct!ler thc:·e ·:ill be any charge for t.hi • ervic and 

whe r • Sdmples should be sent. 

Tho or ocnurs fi 8 b::itb nr.tive copper and calc9.oite in t~ree 
narr c,.v l?d e!.3 '"'hioh e re contiguous . •·p df"~ire , if p0e s ibiA, separ-
ate tests un e1ch loae ,nf1 .lso te~!ts on com'bintng tee material 
fro1 th thr e lo1 s. T1c lodes are of t·,o types of rook, the 
center n0 being a shele 1n Jhioh t~o-th1ras o_ th~ conpe occurs 
.s sulfide and the lodes on either c5.c.e of this ~h J.e fire sand~tone 
enc ccr:y tibout t ,o-th1rds of their copp~r content a.c native copper . 

Our tos ts t.o <lat e 1.ndic?.te fa 1rly 1so0d extra --tion by the use 
or Xanthe.te flot'.'J.tion \, th 0 . 26 pound of pote.~ei .. thyl xenthate 
and 0.10 pound pine oil follo ed by scavenger flotation 1th 0 .15 
pound sheroso e T e.nd 0.45 pound fuel oil 0."ltinP' ar: extrPction on 
combined 'Daterial from the threA lodes of from 80~ to 85 • h 
cop_.er in the shale is very finely divided flnu t lif' eztr..,ction on 
t hir; runs 10' ·er then on the sane stone ,·here the copper occurs ore 
in the native stat a. The e:xtrection of the cop!;er in t'!'l_.. sh le ·111 
run aboot 70,, and in tho sandf'tcne 'ill run sli htly und r 90~. 

1"e are hopeful that the e results oan be urther improved . 

Very truly your , 

_;#.~~ 
"-J-i, 

lrei,,.ent 



-
MINERALS SEPARATION NORTH AMERICAN CORPORATION 

OFFICE OF THE CHIEF ENGINEER 

220 BATTERY STREET, SAN FRANCISCO, CAL. 
CADLE AOORESS NOMOLOGY 

San Francisco, Calif., 

August 27, 1940. 

EHN.m 

Mr. ':l . H. Schacht, President, 
Copper Range Company, 
Painesdale, 

ichigan. 

Dear Mr. Schacht: 

I beg to acknowledge and thank you f or your lett er or 
August 23rd, with enclosed copy of your let ter or August 22nd to Ameri-
can Cyanamid Company, and advising us that you are shipping us three 
100 pound samples of your shale and sandstones, 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 glad to have the information you ~ive in your 
letter to American Cyanamid Company, but there is one rea _ent which is 
unknown to us under the name you use, And that is, Sherosope T. Is 
this whet is sometimes known as "mahogany soap", or just what is it, 
and where can it be had. We would like to have some so that we can 
make parallel tests with it. 

Very truly yours, 

1,:Z-,~-
Chief Engineer. 

ER RA .. TGE Co. 
\' .. H. SCHACHT, PRE.S!DaiT 

RECE'( ED 
AUG 3 11940 

Ans'd ....................... ................ . 
Filed .......................................... . 
Copi:is ..........................•........ , .... . 



• 
Hr . ~: . H. uChc.cht, resident 
Painesdale, Licbigen 

.Jec.r &ir : 

-
Fr ee.~ , . ichigan 
;.Ugust 23 , :;__ 940 

Complying with your request: h ve stl_ ed by ~r e:r,;tt , 
thr·ee s a.m_p le s of · hi te Pine rock 0.1.· 100 .lbs . e ch ·or s· c' 
tree.tr .. ent as you }:.5.v e r "'q_uested to the I:ineraJ ..., e_ arE.. tier.. 1,0:!"th 
~nerican Corp . of dnn Fr anci s co , Ca_tfnr~ia and fr t:.e attenti0n 
of E. -... . ... utter o r V . C,.uigley . 

Samp les sen t a re: 
One sack ( 1 0 0 l bs } ,/hi te I>i ne .Pc rting She.le ta.Yen :t'ro.J. :, . :c c,-rs 
~o . 30?3 and 3031 
One sack (10 0 lbs) Wl:i t e .r i ne llo . 2 ..J f dsto e tpker. fro. : . . c rs 
lo . 3069 a n~ 301? 
One sack (~ lbs) ·,mi t e i ne ~o . 1 ~ar.astone sent t, .. e by trick 
from ai nesda le, r equest ed. and c.es_L·n_ted by . r . 1·,!'"'11....e:::-fie:L .... . 

~ech s h i pmen t o:: sampl es have been br . e. de·. r. :o .. us t o 
inch size. 

Tcgs d e scribi ng numb er ,.nd na.1e of eacl: sa .• --cle 2re enclose o .. 
the top c.nd inside of' t he sau l e s&cks. 

::ours t!'uly, 

vOPPER RA. ~GE C ~). 
\',. H. SC~ ACHT, PRES.OE IT 

R~q c·~·n'v· JD 
2 4 ·s: I 

Ans'd ..............................•....•..... 
Filed .......................................... . 
CapL ·············-·········--·············· 



MICHIGAN 
COLLEGE OF MINING AND TECHNOLOGY 

HOUGHTON, MICHIGAN 

BOARD OF CONTROL 

ALB ERT It. PETERMANN, CALUNIIT, CHAUUIAN 

0"• CHARL£e T . FIIRRIES. H OUGHTON 

L . I'. DUGGAN, R&C118TIIAII HEADS OF DEPARTMltNTS 
N. " · KAlall!:R, TflEA.UIUlt AND •u•1N11•• MAHACllll 

FRANK .J. SMITH, RAM18AY 

WILLIAM H, 8CHACHT, PAINIIDALI 

JrRANK .J. KOHLHAAS, CALUM&T 

Q) 

.JAS. P'ISH!:R, MATHIIMATIC8 ANO 

C , W. CARSON, CHUU•TftY 

C , H , CIVIL AHD M INING CHOINIISJUNQ AND 
IICOHOWIC.8 

R . R , suaut, MICHAHICAL .NOINIIUI.IHII 

II:, .J . O&WALO, CIIIYeTAL FALL8 

PRESIDENT 
CROVER C . DILLMAN 

February 21, 1939 l:LLA L . WOOD, GIEOQIIIAP'HY ANO MOOIIJlN LA!10YA01l 

0 . W, 8Wl:NSON, ELECTRICAL l:NOI HIUUNQ 

U • .J, P'OJU:•TIIY 

Mr . Bernard Manderfield 
Copper Range Mining Company 
Painesdale, Michigan 

Dear Mr . Manderfield : 

N. H . MANDIUIP'IIELD, MIITALLUIIOY AND OJlll DIIIIII HO 

D , P , PHYIIC'AL &:DUCATION 

R, M, DICKSY, GIOLO•Y AND MIN."-AL09Y 

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 nas com-
mercial possibilities and undoubtedly can be shaped 
into a commercial process. 

I regret that t his report has been held up. 

WEK : S 

Very truly yours, 

Walter E. Keck 
Assistant Professo~ 



v opy 

Ur. '.f . H. Schee 1t , 1 r8siden t 
Jopper Ra~e Company 

d r. es da 1 e , .. r c r i ga n 

Dear ~!r . Sc er.t : 

,- t 0 "' , •. .:_ C ls~ 8. n 
G · ~o t, ,.... ]."' , l 9 8 

re report of t .• e flotation t sts on the ."':.:..+-,e Pi1 e 
parting shale and sands~one stmpl~s i en~losed . :·~ e 
tests show th at the pa rt ng sht-. 2.e ls ore refracto .1. V o 
flotation than the s e.ndstone -- f& i'::. good tai.~ · ng 
was made ,,..rom the .:,e.udstone under tre -i.ost -"avor9.ble 
con di ti ons whe.r•cas the pa:r·t ng shE._ E:; tej ling were u!'l-
satisfactory under aD cond it;_ ons . 

Copies of th.i report are also bei.ng sent to ~.essrs . 
chubc.:rt a"ld Hander~ield . 

I trust th is work answers t e qu st ion on t e r,-,la ti ve 
flotation amenab.:.li tiP.s of part.:.r.g shale eno sendst0ne . 

Signed : 



Copy 

MICHIGAN COLLEGE OF MINING AND TECHNOLOGY 

Mr. W. H. Schacht, President 
Copper Range Company 
Painesdale, Michi&1n 

Dear Mr. Seba cht : 

Hou-'7_,hton, Uchigan 
October 17 • 1938 

The report of the flotation tests on the 1:/hite Pine 
parting shale and sandstone samples i s enclosed. These 
tests show th at the parting shale is more refractory to 
flotation than the sandstone -- a fairly good tailing 
was made from the sandstone under the most favorable 
conditions whereas the parting shale tailing were un-
satisfactory under all conditions. 

Gopie s of this report are al so being sent to Messrs . 
Schubert and Manderfield. 

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

Very truly yours. 

Signed : 

/alter E . Keck 



• 
Dear Mr.~ 

In a previous letter you asked me what mines 
were operating rod mills and what companies 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 suoh 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 3/18" 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 
1s able to take coarser feed, say, a minus l" or minus 
3/4" and that it operates better when the feed is coarse. 
This may be quite 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 muoh of a problem. 

For information with respect to rod mills, 
we suggest getting in touoh with the Hardinge Company, Inc. 
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 
O. c. Gruender 




