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" P-I.I 

.,AMERICAN SMELTING .AND REFINING COMPANY 
Tucson ,Arizona 

January 2 l ,  1959 

MEMORANDUM FOR T..A, SNEDDEN 

T ,~. .CC_"~, 

J/-ii : X, 2 1959 

MISSION PROJECT 
Sampling Program 

Mr. Richard and I have discussed Mr. Vincent ls sampling procedure, 
transmitted by letter of January 5 to Mr, Hall, and i t  occurs to u~ that 
the treatment of the 200 lb. cut entails more work than really may be 
necessary. Also, our present laboratory fac i l i t ies are inadequate to 
cope with the volume of material which would have to be treated, 

The running of various rejects at the check points suggested by 
Mr, Vincent would determine the degree of accuracy of the method; but, i f  
the sample he proposes is larger than necessary, and more grinding than 
necessary is being done, these check data wi l l  not indicate i t .  Therefore 
i t  is recommended that at the beginning a procedure should be employed which 
would enable us to determine the minimum size of sample and the minimum 
grinding necessary to produce results of acceptable accuracy. It is sug- 
gested that this could be accomplished by starting with two 50 lb, cuts of 
the 400 to 600 lb. product of the automatic sampler which would be processed 
in parallel (see flow sheet attached) and the assay results compared. 
This procedure would be used to sample 3 existing ore lots ranging in assay 
from 1.0% Cu to 6 . ~  Cu. 

I f  the assays of the 5Q lb.,,sample pairs in each of the 3 d i f f e ren t  
lots vary no more than 5%, t h e ! ~ i z e o f  the sample and i ts . t reatment  should 
be considered sa t i s fac to ry ,  and, th isprocedure should then be subst i tuted 
for  Mr. Vincent~s more ref ined and lengthy process, However, i f  a grea- 
ter  variance occurs, checking of re jects  at various steps would be made. 
This checking should l og i ca l l y  s ta r t  wi th a check of ( I )  the assays by 
another laboratory, then progress to (2) the 600 gm pulp re jec t ,  (3) the 
-10 mesh storage samples, and (4) the - l / 4  inch 50 lb.  cuts in storage, 

When the degree .of accuracy of the laboratory treatment is estab- 
l i.shed the accuracy of the sample plant i t s e l f  may then be tested by one 
or~.more..re-runs of an ent i re  ore l o t .  

Hw, COURTRIGHT 

.Attachment: Flow Sheet 
JHC/ds 
cc: ACHail 

KRichard 
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P-I.I 

AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

January 21, 1959 .. 

MEMORANDUM FOR T~,.A~ SNEDDEN 
2, 1,959 

MISSION PROJECT 
Sampling Program 

Mr. Richard and I have discussed Mr. Vincentls sampling procedure, 
transmitted by letter of January 5 to Mr. Hall, and it occurs to us that 
the treatment of the 200 lb. cut entails more work than really may be 
necessary. Also, our present laboratory facilities are inadequate to 
cope with the volume of materia| which would have to be treated. 

The running of various rejects at the checkpoints suggested by 
Xr  Vincent would determine the degree of accuracy of the method; but, i f  
che sample he proposes is larger than necessary, and more grinding than 
necessary is being done, these check data w i l l  not indicate i t .  Therefore 
i t  is recommended that at the beginning a procedure should be employed which 
would enable us to determine the minimum size of sample and the minimum 
grinding necessary to produce results of acceptable accuracy. I t  is sug- 
gested that this could be accomplished by starting with two 50 lb. cuts of 
the 400 to 600 lb. product of the automatic sampler which would be processed 
in parallel (see flow sheet attached) and the assay results compared. 
This procedure would be used to sample 3 existing ore lots ranging in assay 
from 1.0% Cu to 6 . ~  Cu. 

, f  the assays of the 50 lb .  sample pairs in each of the 3 d i f f e ren t  
lot~ vary no more than 5%, the s ize of the sample and i t s  treatment should 
be considered sa t i s fac to ry ,  and th is  procedure should then be subst i tu ted 
for  ~r,  Vincent=s more ref ined and lengthy process. However, i f  a grea- 
ter  variance occurs, checking of re jects  at various steps would be made. 
This check~n 9 should l o g i c a | i y  s ta r t  w i th  a check of (1) the assays by 

~c~her laboratory,  then progress to (2) the 600 9m pulp re j ec t ,  (3) the 
-;C mesh storage samples, and (4) the -1/4 inch 50 lb .  cuts in storage. 

When the degree of accuracy of the laboratory treatment is estab- 
lished the accuracy of the sample plant itself may then be tested by one 
or more re-runs of an en t i re  ore l o t .  

Attachment : Flow Sheet 
JHC/ds 
cc: ACHal 1 

KR i chard 

H. COURTRIGHT 



~b 

J 

.RE' ,MaY ~ OW SHEET ~OR ~VALOAT,ON 0 ~ . L E  T~TM~.T 
M I SS I ON P R O J E C T  , T  :- : 

From Geco Automatic Sampler 
400-600 Ib 

- 1/411 

Cone Mix 

Jones Splitter 

50 Ib 50 Ib 50 Ib 50 Ib 
- I/}4 II "l 14" -I14 il -I14 II 

T T 1 
To Labora tory  

Gyratory Crusher 100% Minus lO Mesh 

Mix on Rollinq Cloth ~ 

l 

Split 4 times on Jones Riffle 
i J i . . . . . .  

3 l b - ,  3 lb 3 ib 
-10 mesh -10 mesh -10 mesh 

. . . . . .  Dryer 

I I 
P u l v e r i z e r  - 100% Minus i00 Mesh 

3 lb 
-IO mesh 

R o l l i n B  Cloth 

4 Assay Pulps 4 Assay Pulps 
150 gms each 150 9ms each 

One pulp to One pulp to 
Silver Bell Silver Bell 

3 to storage 3 to storage 

. 

) 

Return 200-400 Ib reject, 
to Geco Automatic Sampler, 
Reject Pile 

Storage. "~ Chk No. 4 :. 

Storage 

• . , 

Chk No. 3 

• .. • .°  

600 grams pulp ~ Chk No. 2 : 
to storage 

Chk No, I 

By Kenyon Richard and J. H. Courtr, i gh t  
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~ng were, pro,ces~ed i~ ne~riy the s~e manner, The average run of 
..-ore ~<e~.gned between 2 a~d 4 Ibs. Afte~ bein~ lo~e~ i~: all was 
crus~ed ~o -i/2" ~%nd spli~ o:~.ce, ODe half was S'tore~ a:~d the other 
~ a s  reduced to -1O mesh in ~,he gy~%o~.y crusher and split to about 
500 grams by a do~es sp!itte~ ~.~,, Thecpul.ps were ~hen prepared oy 
f o i l  ~ ' '  " e ' . ;" ~':.' ' " :~ c , ~ n g  t h . .  s a m e  p r o c e d u r e s ,  o ~ , ~ t i n e d  ~ o r  the g r a b  a n d  c ~ a n n e l  

~1"~' .~ s.nd th,~,, c a k e  b r o k e n  up  by  m o t  A sludg. - ~ a m p ~ e  w~: 
tar and pes~:l.e. The s~aii ~:," to I~I/2 lb, ) sample was rhea mixed by 
r o i l i n g  i% and split to ~bou~ 2 5 0  grams. Tue reJecz was ~tored 
wn~le ~:he s~mpie":"~aS ~edu.ced ~.o -100 mesh in the pulverizer and 
sen~ fox' assay. 

The bulk samp£.es obtained fro~, the s~mpliag plant at the 
shaft site were processed in a different manner from those discussed 

Mr. Cour%ri~h~ (memorandum ~or T. A., Snedden o~:~ Jan~a.ry 21, 1959) 
as a subs~it.u%e for ~he more re~n~.d ~nd len~.~hy-procedure recommend- 

:~amples of ti~ree %.est lots proved a 35 ~o 50 lb. cu'£ fro~ the 4OQ.z 
600 lb. product O~ She ~u~,om~t,~c s:~t~pler ~ould be within tSe required 

.T~e t¢~s'~ 1o% sam~le~ were ob£alned by r u n n i n g  the much piles 
~Ircm~ ~nre, e d:!~If~' ro,~dS ~ through the bulk sampli~ plant. The 400 to 
600 'lb. sa.mpie cuT. ou% '~y:~he a.utO~ati¢ s~mpler was then reduced by 
a Jones s i:~liIt~e~ ~ a t  '~he shaf% site_ The followi~g diagram shows how 
~he £-I, A.-I 8~a~cial, B-I ~nd B-i Special s~mples were split out: 

, [ o n e  piltte Sp~i%) 

Jb~.%es S p l i t % ~ e ~ < ~ " ( ' 3 r d  S p l i t ) '  ' 

A - 1  ( 5 0 - 7 5 # )  " 1 

Jones Spl.itte~ (4th ~pl t) 

h,-I Spec lal ~ 
( 2 5 - 3 7 . 5 # )  

4 0 0  - 6 0 0 #  S a m p l e  

JO~es ~pli%'~r ( Is~: Split) 

Jones $pl.itter! (2nd Split) 

-q 
J~nes Spii~er ( S r d  Spli%) 

8~I Special 
( 2 5 ~ 3 7 . 5 # )  

T o  R e j e c t  
............... ~ S t o r a g e  

a t  S h a f t  
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The A-l, A~I Special, B-I am~ B-I Special samples were 
then sent to the l~bora~ory in 5-gallon milk can~ and processed 
f o r  assaying. 

The following table compares assays obtained £rom the 
~est lot samples ~nd includes assays of the grab samples from the 
drift rounds : 

Test Lo~Z 
ASSAYS 

94-D 0.94 1.08 1.10 1.09 1.11 
165-D 6.78 5.35 5.52 5.31 5.43 
193-D 2 .19  2 .87 2 .96  2 .89  ~ .93  

The four samples representing the various splits from the 
three test lots all were wi~hin  very close correspondence~ and the 
amount of A-I special sample was considered to be suf~iclently rap- 

The -pr~b~es used a~~h e 1~55~~Sry'fo~-prsparingthe ~ve and 
other samples ~rom the bulk sampling plant are described below. 

The s~mple was first weighed, drled 16-24 hours at 2300. F~ 
weighed again, a~ screened for ~ and -lO mesh. The ÷I0 mesh ~ :  
reduced to -10 ~eSh in the gyratory crusher a~ reeomblned with 
~:ne o~he~ ~lO mesh ma~eriai. The sample was ~hen ~horou~hly mi~ ~ 
on a rolling cloth and split down to two 3 lb. (~pproxim~tely) p~i~i o 
~ions by ~t Jo~es spli~er (split four %i~es). O~: 8 Ib. po~ion~ 
w~s placed in storage while ~he o~her was reduced to -I00 mesh, in 
%~e ~slverizer~ This 3 lb. -100 mesh sample w~s ~h~n mixed, c~ed 
~nd reduced by a spatula ~o 150 grams. The 150 gram pulp w~8 sent 
~or ~ssay, while the reject w~s p!~ced in s~orage. 

As a check on %he acc~@~cy of the bt~k s~a~pllng p~tn~ ~- 
self, one sample (RSSP Repeat Al~ f~'om R~iSe 4~50-I~50W~ In~erv&~ 
17.7 to 21.5') was run back through ~he pl&~%. The two r~ &ssa~e~ 
3.96 and 3.9~ Cu, a flat check. 

A total of 73 samples h~ve bee~ ~u~ to •check (~t) ~he a~- 
curacy of sample preparation and (b) %he Sssaylng OZ u~derground 
samples. These check sa=ples co~pared dx~c~e p~ips ~t~ new 
pulps from crushed reject samples with t~e orlgiztal p u l p  assays. 
The check assays were h~gh in 28 cases w~h an average dlfferen~e 
of 0.035~ Cu; low in 37 cases with an average difference of 0.0~4% 
Cu; and the same in 8 cases. The total average difference ~n the 
73 assays is 0.019% Cu. 

Y 
/ 

The following is a 'tabulatlon of the check assays, i~lu~- 
ed here as a matter of record: 

% 
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~NG ~/P4U~TMENT 
Salt Lake City, V~ah 

za=~ 5, 1959 

Mr. A. C. Hall, Assistant Maaagar 
Southwestern D e ~ t  
American Smelting aml Eeflalng Co~ 
813 Val/ey National BuilAimg 
Tucson,Arizona 

M I ~ I ~  PROJECT 

De~r Sir: 

In rep~y to ~ l~t~ar of Dac~ 31, as long as there is 
llO volt AC avaiImble~ ~ is no neoessi~y for a separate step dowa 
transformer. ~ a mill I% is ms~aSd~ c h~par and more convenient to 
use a s~%ll 25 watt ~ ~olt If0 volt single phase transformer th~n 
install se~ra%e ee~i% a~d ~Ire to t~m sampler. D~ming or Silver 
Bell probably h~ 

A mlxlmg ~ for sl~l~t~tla~ ~h~ 500 i~. samg!e to 2~0 l~s. 
is not essential, i~ ~ ~i~, if the sa~ is carefully eome~ a=d 
mixe.~ befo~ ~ ~ ~vels of ore to a Joz~s s~lit~. A 
mixing ha~ %~ h ~  ~ a 500 ~ .  ~m~Vl~ is rather cum~e~sc~e ~ ~ui~ 
ea~V~ '~ ~ ~ ~ ~ ~  is in m!~ting the ~mmm 
~sat~-'-cfa~¢%~ %~ ~ ~ ~ ? ~  factor on ~ery high grade l~'odacts 
~t ~t so ~ ~  ~m ~ ~ o ~  ~ a ~ 4  to a l l  -i/4". 

We have ~ m  ~ ~ fl~w s~ f~- sampling, crushing, 
pulverizing th~ 500 !~. ~ a~ ~ ~i~ out %~he stages in the 
~rocess where chef, ks m~V ~ ~%~e ~ ~ ~  the validity of ~he 
sample at those Foints. %~ flew ~ i~ attached. These are the 
check points: 

v a ~ a b i e  that ~_L1 l ~ i ~  ~ ~  ~ ~ L ¢ ~  t s  the ~ r  o f  ~ s  
taken. If the laalvl@~l ~ ~ ~ ~ea~ a varlamca lhmm the 
assay, than the ~mcy ~ ~ ~ he i ~ .  This ¢~a 
determine~ by w e ~  ~ ~ $ ~  a~ Of ~ c~s aaa ealeulatlng 
the tru~ a~a%y oa a ~i~ ~ ,  ,A ~ ~  of ~he indivi~ml assays 
~iil aetermlne ~ r  ~ ~ v i ~  ~ ~  ~we tee far out i~m ~ 
the ~verage a~ ~ val~, 

the pr~pem frequency, feea ~, e~c~, 

2.  The wholm s ~  lot reJ~ ~, of mca/rse, he run thr~u~ 
the l~aat ~In at th~ saw fee4 rate ~ e~t aa~ther i/~" sample. 
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According to th~ ~ aria sampling nomo~h of Pierre ~y this sample 
sho~a h~ve a~ ac~Acy of ~. 

3. The reject ~ ~ttin8 to ~)0 Ibs. can be tre~te~ in e 
simil~r manner to the sample a~ ~ak~. 

can t~ ~ ~ma ~i~t~ to ~ ~. ~i~h an ~ e ~  ~Z +O.T~ I0 ~sh 
an~ +_o.2% ~or ~o m~sh ~ec~i~ to th~ f~mm12~ of PAerre  ~ .  A ~  or 
all of the t~ ~ect sp1~s ~ a  in redmc!n~ the 200 i~. sa~ 
tO 25 Ibs. ~an be ch~cY~d ~t t~ final 25 lb. reJm~ is the mo~t sibilant. 

5. The 25 ibs. ~¢ -i0 or 20 m~sh is dri~ in an ove.~, then 
r~ucec~ to all -~0 mesh in s ~oI or other vertl c~ ~isk valverlzer 
then split 4 timms~ ~fte~ ~ on ~ large cloth e~eh ti~ t~ a ~ ~ t ~  

Accor~ to Pierre ~y's " ~ S  the acc~a~ of this c~tion s~Id ~e 

to 100-150 mesh, mi~A~ ~ ~n~ s~lit into assay ~ul~. Zf the 600 
sa~p!e is split i~ ~ ~0 ~ ~amples, they should theo~ically 

The ~I ~ ~ all of this Is to take care that the mixing 
a~d splitting of $~ ~ ~  Is ~one ~tb utmost ~.ttentlon to eorz~ct 

Ve~," tru~ yours, 

. /  

J~ D. V.~uc~::ut 

I~is" " 
E~i c~ard- " 


