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ARIZONA DEPARTMENT OF MINES AND MINERAL RESOURCES FILE DATA 

PRIMARY NAME: HARTMAN GROUP 

ALTERNATE NAMES: 

MOHAVE COUNTY MILS NUMBER: 35E 

LOCATION: TOWNSHIP 19 N RANGE 20 W SECTION 24 QUARTER NW 
LATITUDE: N 35DEG 01MIN 21SEC LONGITUDE: W 114DEG 22MIN 01SEC 
TOPO MAP NAME: MOUNT NUTT - 7.5 MIN 

CURRENT STATUS: DEVEL DEPOSIT 

COMMODITY: 
GOLD LODE 
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ADMMR UNITED EASTERN FILE, HAFF & COLWELL MAP 
WEED'S MINES HANDBOOK, VOL. XVI, P. 329, 405; 

1925 
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caotus. Ari zo na. 

By Paris V. Brough, Mill Foreman. 

I 
The 0:(' e, in e en eral, ,is a hi Chly ox i d1zed, gold 

boaring quartz. Som.e residual iron sulfide ooours, generally 

in ore trom the 40Qt and 500 t levals, either in dense quartz 

or as unox1dizad ores, in massive iron oxide. This sulfide 

is valuable for its gold oontent. 

Run o~ mine ore is dumped on a rail grizzly, set 

to six-inoh spaoing over the ooarse ore bin, the large pieoes 

then being broken with a hammer. The bin disohargos to an 

len rubber oonveyor belt, t r aveling at the rate of 30. per 

minute. and set at a slope ot 18 degre es. Haste 1s picked 

off this belt. The pioking belt dis oharges t o a tapered bar 

grizzly with 1" spaoing and set at an ant~e of 37 deerees, the 

unders1ze dropping to mill ore bin. The oversize disoharges 

to a short. steel-plate sorting table, set at a slope or 2" 

per toot, and disoharging manually into the jaw ot a 7 x 11 

Blake type orusher making 280 RPM and disoharging to mill 

bin below. Waste trom both p10king points passes, by gravity, 

to a oar, and is tallied and trammed to the waste dump. 
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The mill ore bin has a flat bottom, and baa a oapa· 
. .. 'It •. ~ .. < • ' ." .... , " , '," " .... .: ' ":" ,", ' . " .. :', 

oity ot M '""tona.·"· "At present ', ·~ tonnage ot'\{'ore"-de11:vere4' to ihe 
t :' , '.' : . :::. ' . ~-'4 . . ,", " ". , ... . . ,' ... t- 'I r ,_ ' . ~ . ... .:. l/~ ',' :{ ~'~ 'mill ' is estimated from ~ th,~f ' oar tally;': " :'~ .J ': , .... ',(,' ; .' .,,{ " .J;, "0:;,,,, ';. 0,1",,:-

• "'. ,. :·'· •• • 1 Ore 1s " dra\~ili ·.'trom·"th·Ef';b111 :bot to.n:l : thi'Ol.lgh "a ;;'steel 

' hopper, '" equipped ':w1th ,aii::ad3uatablEJ' gat.~·~·to ' a ; ';'ratahet'~1v.n 

'12" rubber j oonveyor 'beit, ···the" ''1'atoha't ~''b8·ing '' 'a4jUS1abl."f Th18 

'belt disoharges 1nto· the ·ball "'.'m111 'OOOP;'bOlC~ .h).iTh6 : · ~ball ""m111. 

'manufaotured by ·'the Maine ';MaOh1ne· · '·:Work8'~,"w:ot:(Lo$ ·l·An~leS" ~~Oal1-

' toru1a, .c is a sooop-teed, ,,' oyl1ndi-!oali~. overnow-tYPe::' · 'mii1..~ the 

:' " ins1de ·~dfmens1~ns ·l ot :' shell>" being £ 4t·4.·' :·iri '·'dlameter··;··'br"·· :S ",' i;~ln·j 

" length~ "- ' 8nd " 1s ~ mounted on roller boar1.Dg trunnions. Four-inoh 
~ • • ." • • • ' , ' " .. , L ~... ., . '"" • ' .. .. f" " ,. -: .... . . • oast iron balls " are "used " as '" grind1ng m.ed1a·, >;~>\~ "" 'Y " """t ;,' ;. '.~ ~.;~ . ' ~ , .~; 

~~ ,~.~ .... '-:"'1 •. ( .~ '(' . ~.'~. " ",'. '". \ :·· .. 1 ''; t ' .' :. I , " ' . ", ~ , . ., . • ',,- • 

The ' m111 \~ has " a "tend en Qy,·"to (i1s0harge '$mell'" balls, 

:' wh1oh': are " d1soarded >'rat'he'i' than~thav'e 'them:~ otrouiate·~·:~ l~h18 

.:' le~d~ ' t 0 ' a ' high'; ball " oOllsumpt ion:; ,~: but :, oan ·· ~·b. '" remedied .' by';, plao", 

"' ing a ' reverse" ~orew ::'lli '.' thtl"'dlsoharsethrOat' ~ r·'and·: l' ari'- 'a1teratlon 

,. ">: .... ClosE.d"·C1rou1t ' grinding' 1sc 'praot·1oed. witli a 36" .by 

15 t ' Dorr"" simple'x '; olase1t1er, set'" a~;' a 'slope :'O~"2-5/4tf per toot • 

. ' The "' overfio',(o onta.!ns '~ '32%'- to . '36% sollds r ' g1 V1ng i.o',,~ grtna!" . ,1 th 

;';:about't~1/2%" o~ ,; ~O 'mesh.u, an4:; '68% ·throuSh;" 200"~ lneBh. ": llak''':~1J,eod 
f' ~ ., .' ' . . \ 1 '" , ' :0 J . • • ~' . .. , ' ." ~ ' .. . ' .:, ' • • tl ' 

'. '1s" 24 strokes perm.1nute" and 'the"' o1l'oul:at1ng" 1.:oa<,:>I '1'f he14 at 

:; the'~ 'tull rakins :"·'o.pao1 ty <~t:;the ;) ~ag.~~'" at ,,·this:" 'ape ~~~ ~~:~ '-'he mill 

. gr'1nds>an:"'average :or' oio:8e > ' ;to J';l'~1/2""t 'ons':' ·p.r' ~·hour',1j .t':· &8~3'RPM. 

·" Greater : ni111."~spe'ed'< l8 prohibited tor laok ot pow.l'. 
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More reoent milling praotioe has demonstrated 

the taot that ares of different type oan best be treated 

by varying the oharaoter of grind. The praotice, mentioned 

earlier in these notes, oonsisted in operation ot the ball 

Ddll with high solids. giving maximum tonnage rate, with 

olassifier overflow solids at 32 to 36% and grind as men­

tioned. Th is syst em produoes a maX1lo.um amount of' -200 mesh 

material, and 1s eVidently best suited to the are oarrying 

little tree gold and iron oxide. the value being prinoipally 

in sultide tom.. 

The praotioe best suited to the hi ghly oxidized ore 

involves a small saorifioe in tonnage rate and no doubt a 

slightly higher oonsumption of grind1ng media. The mill is 

operated with lower solids and higher oiroulat1ng load, with 

olassitle·r overflow near 40% solids. This gives a more gran­

ular grind. partioularly in the finer s izes, a nd produoes a 

higher grade ot oonoentrate. with lower tailing, on this 

01a88 ot ore. The benefit is probably derived fram a oom­

bination of two taotors. These are: hie',her solids to flo­

tation and the taot that a higher peroentage of gold bearing 

oxide minerals ared180harged over the olassifier weir in 

Goars. enough oondition tor reoovery on the table. This 

system reqUires closer attention to the mill oirouit. on the 

part ot the operator. 

-2-A.-



'. • .. . ,. _ ~ . _ Ii; ...' t . t ' 

Pulp oondition1ng and numerous other taotios were 

tried, but this is the onlY' method that we have f'ound to ' 

be effeot1 ve in improving the metallurgy. High solids ;to 

flotation, with dry mill grinding, made no improvement. 

The oversize probably oarried. looked values. A thiokener 

ahead of flotation mi ght alter the theory and permit dry 

mill grinding if a high per'oentage of fines 1s not the 

interfering element. 

The mine has seldom furnished full day runs on any 

one olass ot teed, it being usually a mixture from several 

souroes, so advantage oan not be taken of these findings, 

until suoh time as the mine is able to deliver at least 

tull day runs ot the different classes. In order to main­

tain good praotioe in this mill, with one operator on a 

shift, it is neoessary that highly skilled men be employed. 

-2-B- ' 
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A hopper-bott omed at e 1 tank i s rnount~d Ofl n d~o % 

above the olassifier. This 1s provided for t he pu rposfJ of 

. -tor1ng the olassifier sand load when it beoomes neoessary to 

shut down. The grinding out period is thereby shortened, and 

the oiroulating load is quiokly I'estored when starting up. A 

long, tapered wooden plug, operated from the top, in oonjuno­

tion with a water jet in the hopper disoharge , makes the sand 

load self-dumping. onoe it 1sstarted. The sand flows by 

gravity. through a vertioal.pipe, to the olassifier. 

The hopper is provided with an overflow whioh dis­

oharges to the flotation maohine, by gravity. The fines are 

therefore subjeoted to regUlar treatment while the mill oir­

eu1t is baing oleaned out. The lat"ter prooedu-ra is aocom­

p11shed by opening the 0 lasslt iar drain oocl~, whi oh is oon­

heated to the olassifier overflow pipe-. and disoharges to the 

w11tley pump sump. The pump normally disoharges to flotation, 

but by oloBing a valve, this disoharge i s sent to the hopper 

above the classifier. When ,oleaning out the olass1t1er, a 

tour~esh .oreen 1s plaoed in the sump, to ke~p stray rooks 

and iron from passing into the pump. 

The 01a8811'181' overflow disoharges to the pump sump, 

by gravity. and 18 elevated to the first cell ota tour-cell, 

Gr'ooh Engineering Company tlo'tation maoh1ne. Finished oonoen­

trate 18 remove4 trom the tirst oel1. the other three produo­

ing a middling whloh tlows by gravity to the pump swnp, where 

it joins the etreamot original teed. and 1s returned to the 
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f1rst oeU. Tho flotat1on I'B8oh1ne roo ove'ra t'r r,.t i:01.1 a .l.1l 

pyrite, with aome barren gangue, 8B there 1s not enouGh m1n­

eral present to orowd baok all of this lllu 'ter1a.l. Shallow 

troth columes are oarried. particularly on middling oells. 

Flotation tailing, without being sized, flows by 

gravity to a standard Deister Flat-O Band table, riffled for 

tine sand treatment, operating at 2()O strokes per minute. 

Tha.t portion of the iron oxide whioh has not been too finely 

ground. 1s reoovered on the table. as a oonoentrate low in 

grade, when oompared with that tr'om flotation. No provision 

has been made tor re-treat1ng table middling, so it is out 

to oonoentrate, as a proteot1on against tailfng loss and. for 

d11ut1onot the high-grade flotation produot. Little reoovery 

is made by the ta.ble, but '1 t set-ves a useful purpose, by fur­

nishing a granular mixture tor the filter. The ~oduot is 

fast tiltering when table oonoentrate 1s in exoess. 

Conoentrates from the two maohines disoharge, by • 

gravity, to an eight-foot steel oone, equipped with a revolv­

ing meohanism to prevent paoking. Onoe a day the aooUDlulated 

oonoentrate >18 drawn trom the oone and til tered on a tour­

toot single-disk Amerioan type filter, the oake oarrying about 

15% moisture. The lambine' oonoentrate 1s sampled tor assay 

on the filter seotors, and tor moisture, by core sampling the 

saoked material. just before .e1gh1ng. This method has 

oheoked with smelter returns very 010881y. 



Tabla tailing now., by gr nv1t:r . to n 7 ' xlO' DOrT 

Thiokener. the underflow of whioh passes to was te, throUf~ a 

No. 3 Domestic diaphragro. pump. The olear overflow joins that 

. f'romthe oonoentrate aone and is returned to the mill tank by 

a 1" oentr1tugal pump. About 501b ot the water 1s reoovered 

tor re-use. The small amount of filtrate from oonoentrate 

de-watering is also wasted, through a barometrio seal situated 

some distance from the.mill, due to surfaoe oontour. 

A limited runount of preliminary test work was con­

duoted on a sample of ore taken from the 500. level. '1'1115 

work was misleading, as was soon demonstrated when the mill 

went into operation. To date, most of the mill feed has come 

fram the . upper levels. It oontains highly kaolinized gangue 

and oxidized vein minerals f with metal110 gold. These oxide 

minera.ls requlrefine grinding in order to tree the gold. The 

dens 1 ty 1s high enough to j.nsure a seleotive grind. Early 

operations indicated that the slime was a~sorb1ng upon the 

tree gold and sulfide surtaoes to the exolus1on ot the flota­

tlon reagents, the tree gold as well as sulfide was generally 

deteoted by panning the tailing. 'Standard frothing reagents, 

in very small amounts, produoed large vOlumes ot non-floocu­

lated troth. low in grade. Sod~um oompounds were ordered and 

tried out, in the order ot their arrival. Sodium sulfide had 

already been tried. with no benefit. A oonditioner for this 

briok ~.d slime was evidently needed. 

-15-
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Some i mproveme nt "flS not ed 1 th 0 ;t.uet 10 ttodrt nn~1 

sodium silioate. Soda ash finally arr1ved and t he r a te or 
addition was inoreased daily. Some floooulation ot the troth 

was observed with 1.5 pounds per ton ore, with an improvement 

in reoovery and ratio, and ·the red slime was well dispersed. 

At the rate of 2.0 pounds, more improvement was apparent, and 

an over-tloooulated oond1t1on was obtained with 2.5 to 3.0 

pounds per ton. Experienoe has sinoe shown that the quantity 

of soda ash required varies in proportion to the amount of 

upper or lower level ora in the mill teed. It will vary trom 

1.5 to 2.5 pounds per ton ore, the higher rate being neoessary 

when most ot the are 1s tram the .upper levels, espeoially it 

muoh deoomposed wall rC?ok 1s present. 

Soda ash1s added, dry to the ball mill feed belt • 

.Amel:'ioan Cyanaxnid Heagent No. 208 1s also 1ntroduoed with the 

teed, as a , l~ solution, at the rate ot 0.05 to 0.07 pounds 

per ton ore. Potassium Amyl xanthate, 10% solution. 0.07 

pounds pel' ton. is divided in about equal parts and added to 

the o~assitier overflow and No. 3 flotation oell. A very 

small quantity of Aerotloat No. 15 1s introduoed in the W1lfley 

pump aump, to suit frothing oond1tions. Exoessive troth. with 

normal'aerotloat teed, indioates too low soda ash, and vioe-

versa. 

Proper pH oontrol ot the mill oirouit is essential. 

and 80daash additions oontorm to this requirement. To obtain 

a proper troth oond1t1on. the tlotatlon oirouit must have a 

..... .... _----_._.- -._-_.- ----_ .. ---_.- - ---'-"- -."'- - -- -- --- ----- ""--,---_.". 



t wo souroes, one being the mi ne , with a ry : { of' 0 . 0 , uad the 

other being a dr illed we 11 J wi th a pH. of ? 7 • An analysis 0 r 

these waters has not been made, but additions or Na2C03 ind1- . 

oate that this alkalinity is derived from lUle or magnesia. 

Additions of soda ash .to the mill oirouit so thor­

oughly disperse the slim.e that 1 t will remain in suspension 

for days. To overoome this effeot, dilute sulphurio aoid is 

added to the table t ailine launder, at the rate of about 0.50 

pounds aoid per 't on of ore . This lowers the pH of t he water 

in the tail thiokener to about 7.9, at whioh pOint the slime 

is flocoulated and a good settling rate is obtained, with 

olear overtlow. This overflow, being returned to the mill 

tank, maintains the mill water at that point. Make-up water 

tor the plant is added as sprays and table wash only, these 

points being beyond the oritioal flotation oircuit. 

No tree golcl or sulfide has been observed in the 

tailing sinoe the plant was plaoed on a soda ash oirouit. 

Soreen analyses and other ev1denoe point to the taot that 

most of the loss in tailing 1s in the riner partioles of iron 

oxide, not reoovered on the table, but always evident in the 

ta1ling. Some attempts were made to float this f1ne mineral, 

w1th 01e10 Aoid. The degree or tlotab111ty ot iron ox1de, a8 

oompared with that, ot gold and pyrite. 18 tar down the 80ale, 

and with· a set-up proper tor the latter minerals, iron oxide 

was noted ' in small amount, in the troth trom No. 4: oel1. 
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and slime, by table and vanner, rOlloi~1 1n ,~ flo t ation . would no 

doubt ma.lce a higher r eoovery of this mineral, but the tailing 

loss a'li this smll plant does not justify suol1 equipment, in 

view of the taot that future operation will inorease the IJ.' 0-

portion of the more suitable ore. 

Indloat ed reoovery, based on the flotation teed sam­

ple averages about 80% on upper level ore and olose to 90% 

when Ll0St of' the feed is from a de.eper souroe, this sample 

having averaged about ~~8 . 00 to da:~e. A h1gher reoovery should 

be made on ore of. n h1 r.~er grade. Some gold acoumulates in 

the, ball mill and olassifier oirouit, and when this is oleaned 

uP., the average reoovery will be inoreased. AS this has not 

been done to date, there 18 no means of malting this estimate. 

No inorease 1n reoovery has resulted from lowerlD8 

the ratio ot oonoentration on the flotation maohine, so the 

cu~rent praot1oe is to produoe ,h1gh-grade oonoentrate trom 

this maohine and dilute with table product. Some reagentoon­

swnpt10n may be high, but this will be oheoked as operations 

oontinue. 

The ball mill teed 18 swmpled oooasionally, but 1s 

apparently 80 errat10 that no oaloulat1ons are based upon it. 

The ratio ot oonoentratlon varies tram 54 to 60 into 1 on 

lower level ore, to 75 to 85 into 1 on upper level tee~, it 

be1ng oaloulated on the baa1sot assays or flotation teed, 

final taU1ng and tiltered oonoentrate. Milled tonnage 1s 
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estimated by averaging the weight or one-minute cuts off the 

end of the ball mill feed belt, with OOl'rec"c ion for mOisture. 

HORSEPOWERREQUIREIVrENTS 

CRUSHER MOTOR - 10 HP. Drives 14" oonveyor belt and the 
orusher. Tight and loose pulley starting. 

BALL ~nLL FEED BET.lT - 1/2 HI? 

CLASSIFIER MOTOR ... 2 liP 

BALL MILL MO'TOR .. 35 HP 

WILFLEY PUMP. a" SIZE - 5 HI? motor. direot oonneoted. 

FLOTATION MACHINE ... Two 5 HP motors, eaoh driving two impel-
lors through texrope drive • . 

DEISrrER PLAT-O TABLE, 260 STROKES PER MINU'J:'}1~ - 1-1/2 HP 
through texrope dr l1ve. 

CONE ~lLANISM AND FILTER DRIVE • 1/2' HP motor. 

VACUUM PUMP AND LOW PRESSURE· BLOWER - 5 HP motor. 

TAILINGTHIOKENER AND DIAPHRAGM p~W - 1-1/2 }W motor. 

RECLAnIED-WATER PUf,/fP, with 40' head. 1ft oentrifugal pump, 
direot oonneoted. - 1 HP motor. 2 liP lilo'tor i s 
needed. 
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