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Proceeding's
AT

Ordinary General Meeting1, 
January 15, 1910.

The Ordinary General Meeting of the Society 
was held in the Lecture Theatre of the Trans
vaal University College, on Saturday evening, 
January 15th, Mr. Chas. B. Saner (Vice-Presi
dent) in the chair. There were also present:—

49 M em bers: Messrs. W. R. Dowling, A. 
Richardson, R, Stokes, J. E. Thomas, H. A. 
White, R. G. Bevington, W. A. Caldecott, A. F. 
Crosse, E. H. Johnson, S. H. Pearce, R. Allen,
G. S. S. Anderson, A. Avent, F. W. Bentley, 
A. J. Bowness, W. Broom, D. Coll, M. H. 
Coombe, M. J. Doyle, J. F. Ferguson,' G. 
Goodwin, J. Gray, C. Hunter, A. J. Johnson, 
T. Johnson, G. A. Lawson, H. Lea, J. Lea, R. 
MacGregor, C. E. Meyer, P. T. Morrisby, W. 
Nicklin, F. B. Ogle, F. D. Phillips, W. S. Y. 
Price, J. F. Pyles, A. Salkinson, H. A. Scarf, C. O. 
Schmitt, C. B. Simpson, S. H. Steels, W. H. 
Stout, W. A. C. Tayler, J. R. Thurlow, C. 
Toombs, J. F. Walker, F. Wells, and L. J. 
Wilmoth.

15 Associates and Students: Messrs. G. F. 
Ayers, E. Brennan, J. Cronin, D. W. Greig, 
W. J. R. Hunter, A. King, H. Lomberg, C. J. 
McCaffrey, J. H. N eethling, N . N . Newland, 
A. F. Packman, H. G. Roake, J. M. Robinson, 
J. Sharp, and H. Stadler.

9 Visitors, and Fred. Rowland, Secretary.
The minutes of the previous meeting, as 

printed in the December Journa l, were confirmed.
NEW  MEMBERS.

Messrs. S. H. Pearce and H. A. White were 
appointed scrutineers, and after their scrutiny 
of the ballot papers, the Chairman announced that 
all the candidates for membership had been 
unanimously elected, as follows :—
H o p k i n s , T h o m a s , M ount Retief G . M. Ltd., 

Kaapsclie Hoop. Mine Manager.

H o v e n , C h a r l e s  F r e d e r i c k  v a n  d e r , Mount 
K etief G. M. Ltd., Kaapsclie Hoop. Miner. 

H o w e , B e n , Redjang Lebong Mine, Benkoelen, 
Sumatra, Dutch East Indies. M ining Engineer. 

I r w i n , A l b e r t  E d w a r d , E ast Rand Proprietary 
Mines, Ltd., P. 0 .  Box 94, E ast Rand. Cyanider. 

PlA SECK , S t a n i s l a w , Robinson Deep G. 'M. C o., 
Ltd.. P. 0 . Box 1488, Johannesburg. Shift Boss. 

Ross, H a r o l d , W est Rand Consolidated Mines, 
Ltd., P. 0 . Box 38, Kiugersdorp. Mine 
Surveyer.

S m i t h , G a v in  H t l d ic k , B.Sc. (Birmingham), 
Stud.lnst.C .E ., F .G .S., FerreiraG. M. Co., Ltd., 
P. 0 . Box 1021, Johannesburg. Chief Surveyor.

The Secretary : Since the last meeting of 
the Society the following have been admitted by 
the Council:—

As Associate.—
R o a k e , H e n r y  G e o r g e , Stand 120, Jack St., G er- 

m is to n .  M in e r .

As Students.—
B e a r d w o o d , J o s e p h  P a t r i c k  (Messrs. Littlejohn  

& W hitby’s Laboratory), Rathmines, corner of 
Marshall and Keizer Streets, Belgravia, Johan
nesburg. Analytical Chemistry and Assaying. 

B r u c e , C h r i s t o p h e r  Y u l e , Simmer Deep, Ltd., 
P . O. Box 178, Germiston. Mining.

K e n y o n , E d w a r d  G u n n e r , Robinson Deep G . M. 
Co., Ltd., P. 0 .  Box 1488, Johannesburg. 
Cyanide Learner.

G e n e r a l  B u s i n e s s .

The Chairman : Under the head of General 
Business I  may remark that I represented you at 
the inaugural meeting of the South African 
Institute of Electrical Engineers last Thursday 
night. It was said in the papers that I  made a 
humorous speech. I  think that was rather 
severe on m e ; however, I  did not pat them on 
the back too much, but on behalf of our Society 
I wished them well in their work.

Mr. A. F. C rosse (P ast-P resident) : As I 
was present at that meeting, I  may say that I  was 
very glad our Chairman was there, and I believe 
he thoroughly expressed the views of many of 
our members, because there was a general feeling 
of amalgamation in the air, which I am certain 
most of us are dead against, at least so far as 
this Society is concerned.
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TH E LATE PROF. H IL A R Y  BA U ER M A N .

The Chairman : I  regret to have to announce 
tbat we have iost by death, one of our Honorary 
Members, Prof. Hilary Bauerman, who was a 
distinguished member of the scientific world in 
the old country, and whose death will be a great 
loss not only to ourselves, but to the whole of 
the metallurgical and mining societies throughout 
the world.

I am also sorry to have to report that our 
Corresponding Member in London, Mr. G. T. 
Holloway, has recently had a very severe acci
dent— I understand he lias broken his thigh—  
and although you will be glad to learn he is 
almost well again, still, as he takes a great 
personal interest in the doings of our Society, the 
least we can do is 'to ask the Secretary to write 
and express to him the sympathy of the Society, 
and to hope that he will soon be quite recovered 
from the effects of the accident.

TESTS FOR CUPELLATION.

Mr.. H. A. W hite (Me, mber o f  C ouncil) .- 
Mixtures of various composition have been pro
posed by members of this :Society for use in 
making tests for cupellation, and in some cases 
an account has been given of their durability 
under working conditions. For purposes of 
comparison I  desire to place on record the per
formance of a test, made with bone-ash in the 
old fashioned manner but tamped down and 
dried out very thoroughly before use. This test 
was made in September, 1908, and was first 
used in January, 1909; it was gradually heated 
up for 24 hours before putting in the lead 
bullion. After finishing the cupellation for 
December, 1909, the test was no longer fit for 
use, as the sides were getiing thin and the last 
hole was worn out. During the life of this test
12 cupellations were performed on i t ; the lead 
bullion weighed 273,000 oz. and the gold 
obtained was 24,491 fine ounces. The test was 
made and all the cupellation done by Mr. J. 
Berryman at the May Consolidated Gold Mine.

• CORRESPONDING M EM BERS OF COUNCIL.

The Chairman : I have also to mention that 
the Council has elected as Corresponding Members 
of Council for Rhodesia, two well known gentle
men who were very active members of the 
Society and of the Council when resident in 
Johannesburg, namely, Mr. Clement Dixon and 
Mr. C. B. Kingston.

Mr. Robt. Allen (Member) read the following 
paper :—

N OTES ON THE PREC IPITATIN G  EFFECTS  
OF SU BST A N C ES C O N TA IN IN G  

V A R IO U S FORMS OF CARBON A N D  
CELLULOSE ON C Y A N ID E SO LU TIO N S  

C O N TA IN IN G  GOLD A N D  SILVER.

By A. J. C la rk  (Associate) and W. J. 
S h a r w o o d  (Corresponding Member of Council).

These notes contain the results of a series of 
experiments and observations made by the 
authors at the Homestake mine, Lead, .South  
Dakota, U .S.A ., Together with other information 
on the subject, gathered from various sources ; 
also a summary of the literature bearing on char
coal precipitation, as well as a list of patents 
granted to date protecting the various uses of 
charcoal as a precipitant.

Experim ents on tlu  R elative A c tiv ity  o f  some 
P recipitants. —  Two sets of experiments were 
made on the precipitating effect on gold bearing 
solutions of various precipitating substances, with  
tlie results tabulated below under Series A and 
Series B: In each experiment 300 c.c. of solu
tion, were taken. In Series A  5 gm. of the pre
cipitant were added; the mixture was stirred 
vigorously for a.moment and then filtered, with 
further agitation each time the funnel was refilled 
with the liquid. After filtration the filtrate was 
passed through the filter again, and thus exposed 
to the. sediment retained by the filter a second 
time." In Series B the conditions were the same 
cis in Series A 'except that a larger quantity of 
precipitant (which was not weighed, but was at 
least 20 'gin.) was taken, and there was only a 
single passage through the filter.

Percent-
Original Assay aj^e of

$ Precipitant. Assay of of Gold
• . Solution. "Filtrate. Precipice .I]co taten.

A Graphite (D ixon’s flake) $2'63 $2'65 0 
Bitum inouscoal(40m esh) „ 2'45 7'0 
Coke (40 mesh) ,, 2'11 19'6'
Charcoal (piiie, 40 mesh) ,, 1'92 27'0 
Calcium carbide ,, 2-50 5'0
Zinc dust ,, -02 99'3

B Graphite 2'73 2 ’73 0
Coal „ 2-13 22'0

Repeated tests have shown similar results. 
Pure'graphite, whatever its source, seems to be 
entirely without effect on the gold in cyanide 
solutions, and anthracite coal nearly so. The 
semi-bituminous or sub-bituminous coals of the 
Western United States (practically bituminous 
coals but having the high water content and 
brownish tinge when powdered, characteristic of 
lignites); have a feeble precipitating action ; well 
burned coke is fairly effective and charcoal much 
more so. Lubricants containing graphite with 
mineral oil, intended for use 'in rock drills, and
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the clean graphite extracted from  them , are 
entirely w ithout effect after several hours’ contact 
with solution.

E ither a sufficiently long contact w ith, or a 
slow percolation through, a relatively large  
am ount of bitum inous coal, rem oved as much, in 
some cases, as 99% of the gold in a cyanide solu
tion, but the efficiency of the coal as a precipitant 
fell off’ w ith repeated use, as is the case w ith  
charcoal.

E xperim ents on the Effect o f  Wood Ashes con
ta in ing  a sm all proportion  o f  Charcoal on the 
C ya n id e  E xtraction  o f  Gold fr o m  T ailings con
ta in ing  P yrite s .— These were made in percolators 
upon pyritous tailings, to which varions propor
tions of ashes were added together with a suitable 
amount of lime (about 5 lb. per ton), the charges 
being thoroughly mixed. The cyanide solution 
was in actual contact with the charges four clays, 
but the charges were drained dry once during 
their treatment, as well as at the conclusion.

The tailings assayed about §1.75 in gold per
■ ton, and upon • them, under normal conditions, 
without the presence of wood ashes, an extraction 
of at least from 70 to 75% would have been 
obtained.

The results of the experiments were as follows :
Percentage of Ashes Percentage of Gold

added to Tailings. extracted by Cyanide.

0-17 52-8
0-8 46-0
1-73 35 8
8-0 3-5

At the Homestake cyanide plants, when similar 
ashes or charcoal have been inadvertently intro
duced into the treatment vats, a very small per
centage has been found to lower the gold extrac
tion from between 70 and 75% to below 60%. 
As to the origin of these ashes, in one case it had 
been traced to an old stope, into which they had 
been dumped from the surface some year$ before; 
in another case charcoal had been produced by 
the charring of the timbers in a former mine fire, 
and liad become mixed with the ore treated. 
Sometimes charcoal and cinders have been intro
duced into the plants, by the dumping into the 
mill launder of ashes from a heating stove, as a 
convenient means of disposal ; at other times 
accumulations of ashes and clinker, produced by

the burning of chips (collected from the mortars), 
had been run through the batteries.

Some years ago heavy losses were reported in 
the cyaniding of ore at an Australian mine, at 
which crushing and amalgamation were facilitated  
by the device of heating the ore by burning it 
like limestone in a furnace with alternate layers 
of cordwood, and quenching the heated ore with  
water. A  similar kiln treatment has been used 
successfully at some small California mines, 
rendering refractory ore containing pyrite and 
tellurides more amenable both to crushing and 
amalgamation in an arrastre, but it seems to have 
proved fatal to cyaniding in the former instance, 
probably owing to the presence of charcoal. 
Park (in “ The Cyanide Process,” 1897 ed.) states 
that in N ew  Zealand it was found advisable to 
hand-pick charcoal from dried ore prior to crush
ing and cyaniding.

Several instances have been reported where 
“ graphitic” ore (usually slate or schist) has 
caused reprecipitation. Most likely this is due 
to the fact that the carbon in such carbonaceous, 
schists is often far from being completely con
verted into graphite, and may exist largely in the 
form of hydrocarbons, in a condition similar to 
that of partially burned coal or wood.

P recip ita ting  Effect, o f  Chips, Charcoal, etc., 
upon Gold a,nd S ilver bearing Solutions.— Some 
floating rubbish, consisting of charcoal and 
chaired pieces of wood, as well as some clean 
chips and twigs (which came from a settling dam 
and creek bed) and particles of coke (which came 
from the smoke stacks of the locomotive and 
steam shovel) was skimmed from the surface of 
the cyanide solution in a slime agitator vat.

The solution contained approximately :—
Gold, 0'02-3 oz. per ton ( |0 .4 7 )
Silver, 0'28 oz. per ton ($0.14)

. Potassium cyanide, 0'025%.
The skimmed rubbish was rinsed twice with 

water, and dried at 100° C. I t  was then divided 
into two portions, one containing the charcoal 
and charred wood, and the other the clean chips 
and twigs. The two portions w'ere then weighed, 
some of each being burned in clean roasting 
dishes in a muffle. The substances were, assayed, 
before and after burning, with (he following 
resu lts:—

No. Material. Proportion of Total W eight Ounces K*r Ton. Values per Ton-
of Oriyiual Sample.

Gold. Silver. Gold. Silvev. Total.

1
Coke, charcoal and 

charred w ood... O 2'25 7-50 $45.27 $3.75 $49.02
•2 Ash of same £ (or 25% of total ash) 18-00 60 0 $365.40 $30.00 $395.40
3 Clean chips and twigs 60% 0-24 2-70 $4.87 $1.35 $6.22
4 Ash of same (or 75% ot total ash) 0-96 10'8 $ i9 .4 8 . $5.40 $24.88
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As neither of the two classes of material 
carried more than its own weight of solution, 
when removed from the vat, obviously a consider
able precipitation had occurred in proportion to 
the weight of the material, the coke, charcoal, 
etc., precipitating the gold contents of approxi
mately 100 times their weight of solution, and 
the twigs, etc., precipitating ten times their 
weight, the corresponding amounts for silver con
tents being 27 and 10 respectively.

In reply to a suggestion by Mr. Caldecott that 
these chips, etc., might have been partially 
burned or charred, it may be stated that they 
were to all appearance unaltered. I t  is possible, 
however, that some of them had lain in the dam 
or creek for months, or even for several years, so 
that actual decay may have commenced.

D ecaying Wood.— That decaying wood is an 
active precipitant for gold in cyanide solution 

, was evident from a series of samples taken from 
a residue dam, the sand discharged into which 
contained appreciable amounts of solution as well 
as traces of dissolved gold, so that the aeration 
consequent on discharging no doubt resulted in 
the dissolution of a little more gold. While the 
average assay value of the sand was lower than 
that of the residues as discharged, the lower 
strata were slightly higher in gold contents, as 
might be expected from the leaching that had 
since taken place. At two points, however, a 
decided concentration of values was noted ; one 
of these was found to be in the neighbourhood of 
a pine post, and another around the .decaying 
stump of a tree that had been killed by the 
residues. Mr. Caldecott’s suggestion that the 
effect of the wood fibre itself is practically nil, 
and that apparent precipitation by wood is due 
merely to absorption of solution, is confirmed by 
our next series of determinations.

Absorption o f  Gold a n d  Silver by Cellulose.—  
Several w'riters have published experimental 
results* showing a large decomposition of cyanide 
and also a considerable precipitation of precious 
metals, due to contact with wood, canvas, cocoa- 
nut matting and other fabrics used as filters— a ll : 
forms of cellulose. Some of the writers, working 
on a laboratory scale, had failed to take into 
account the ratio of the surface of the precipitat-. 
ing material they used to the volume of solution 
experimented upon, and did not then compare 
this ratio with that which would have resulted 
by working on a large scale. Consequently some 
operators have been misled with believing that 
discrepancies in clean-ups were attributable to
* A. Simon, Min. an d  Sc. Press, Dec. 2, 1893, pp. 67-356.

F. L. Bosqui, Eng. and M in. J ou r., Feb. 20, 1898, pp. 05-248.
A. Forsyth and G. H. Clevenger, S. Dakota School o f  Mine#, 

B u lle tin s ;  also M in. and Sc. Press, S ep t.!), 1899,p p .79-285.
A. N. Mackay, Trans. In st. Min. and M et., 1905, pp. 14-41; also 

M in. and Sts. Press, June 17, 1905, pp. 90-387.
S, II. Williams, Eng. and M in. J ou r., Sept, 9, 1905, pp. 80-435,

precipitation by the wood of tanks or filter 
bottoms, and therefore to hope, that, at some 
future date, the burning of the material would 
reimburse them for their supposed losses.

As the writers referred to differed considerably 
from one another, either as regards their opinions 
or in experimental results, we give some of our 
results obtained by examination of various 
materials that had been exposed to gold and 
silver bearing solutions for considerable periods.

(1) M aterials fr o m  a S a n d  Leaching T ank. This 
was nearly 40 ft. in diameter, the bottom having 
an area of 1,200 sq. ft. It had been in use over 
a year when the first tests were made. ^,The 
values given represent the contents of the entire 
material in the tank, through w'hich many .thou
sands of tons of solution had circulated, carrying 
up to $6 per ton in gold, and up to $2 silver.

(a) B ottom  F ilter  Cloth o f Canvas.— 8. oz. 
duck, 1,200 sq. ft., in use for 8 months. Entire 
cloth : gold, 5 cents; silver, 2 cents.

(b) B ottom  F ilte r  o f  C'ocoanut M a ttin g .—  
1,200 sq. ft., in use 12 months. Entire'filter : 
gold, 46 cen ts; silver, 3 cents

(c) Wooden Slats.— These,supported the filter 
and were of unpainted Oregon pine, 3,800 run
ning feet with a cross-section of 2'5 x 1-5 inches, 
about quarter of the material being crozed o u t; 
altogether about 75 cub. ft. In use 12 months. 
Entire m aterial: gold, $ 1 6 .6 0 ; silver, $5.90. 
Wood per cubic fo o t : gold, 22 cen ts; silver, 
8 cents.

(d ) F ine S lim e.— This had accumulated under 
and between the filters during eight months, and 
consisted of fine ore together with precipitated 
carbonate of lime ;' altogether 200 dry pounds. 
Entire m aterial: gold, 20 cents ; silver, 4 cents.

In the last case, and probably in all, most, if 
not all, of the values were contained in solution 
absorbed and not necessarily precipitated.

(2) T a n k  Staves.— (a) The staves of a similar 
large leaching tank, after use between three and 
four years with sand averaging $3 gold and $1 
silver value per ton. They wTere of California 
redwood, originally painted inside with two coats 
of P. and B. paint, and outside with red oxide of 
iron in linseed oil. A slight coating of carbonate 
of lime had formed on the inside. A large 
sample from these staves, burned and assayed, 
yielded only traces of gold and silver.

(b) S im ila r  Staves from a leaching tank in use 
at another plant for four years contained 40% 
moisture. The dried wood contained : gold, 
47 cents per ton ; silver, 3 cents per ton.

(3) P recipita ting  B o x .-  A precipitating box 
of 1J in. lumber was painted inside and out with 
P. and B. paint, and used three years to precipi
tate low-grade cyanide solutions with zinc shav
ings, the slimes averaging ^bout $4 fo $5 per lb,
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Samples were taken by boring completely through 
the wood at various points in sides and bottom, 
and were burned and assayed. A little zinc 
slime was visible on the surface.

The average value of the material, including a 
trace of adhering precipitate was : Sides, 0.75 
cent per sq. ft. Bottom, 2 cents per sq. ft.

(4) M ine Tim ber.— A piece of blackened but 
sound timber (yellow pine) which had been some 
time underground, and contained ferrous and 
ferric sulphates derived from mine water was 
tested. At the time of the test it contained 56% 
of water. Kept in contact with about three 
times its weight of cyanide solution, which 
assayed $1.20 per ton gold value, no precipitation 
took place in 20 hours. It seems evident there
fore that wood, when well painted with any suit
able protective medium, absorbs little more than 
traces of precious metal from cyanide solutions of 
ordinary value.'*' As dry pine and redwood 
absorb about their own weight of water, one 
would expect such wood, if dried after a thorough 
soaking in solution, to assay the same value per 
ton as the solution taken up— evaporation and 
precipitation excluded. Alternate soaking and 
drying, or evaporation oil the outside of unpainted 
wooden launders or tanks in a dry climate, might 
be expected to result in a distinctly higher value 
in the wood. Adhesion of rich telluride slime or 
floured amalgam may also cause an increased 
value.

It is difficult, however, to reconcile with one 
another the results obtained by the following 
authors, and only those of Bssqui are at all in 
line with our own experiences. The other 
writers named worked entirely on a laboratory 
scale.

S. H. Williams found that an 8 in. wooden', 
launder, 75 ft. long, used seven months at a 
cyanide plant in New Mexico, having passed
63,000 tons of solution, worth $3 per ton, 
contained: 2'766 oz. gold and 32.646 oz. silver 
in 15'5 cub. ft., or 0'18 oz. gold and 2'1 oz. silver, 
per cub. ft., or a total value of about $4.65 per 
cub. ft. An apparent typographical error in the 
original article makes the value $60.45 per 
cub. ft.

A. N . Maclcay states that red pine, from a 
tank used 18 months, in which had been treated 
only 1,200 tons of ore containing 20 dwt. gold 
per ton, yielded 1 2.4 oz. gold per ton of wood.

F. L. Bosqui experimented with pine and red
wood, dressed and rough, both with intermittent

* When launders of unpainted wood are used in the Plattner 
chlorination process they absorb gold enough to make it worth 
while to burn them to recover it. The same is true of canvas 
used for concentration in mills where floured amalgam escapes 
the plates, or where the tailings contain fine gold or rich tellu- 
rides. Absorption of.silver similarly takes place in hyposulphite 
leaching. This is preventable by soaking the launders, etc., in 
liot paraffin or painting with asphaltuui.

exposure and drying, and with continuous immer
sion, for periods up to 12 months, using solution 
which averaged $5 gold per ton and more or less 
silver. The highest absorption was with rough 
pine, exposed altogether about 12 months, this 
assaying $5.18 gold and 14 cents silver per ton 
of wood. 0

On the whole, it seems probable that the pre- 
cipitative effect of charcoal may. be occluded 
gases, but definite proof is lacking. S. Brussow, 
in a recent article, attributed the precipitation of 
gold from haloid salts by charcoal to adsorption. 
This seems most unlikely, as he admits that the 
chlorine of gold chloride remained “ almost 
entirely” in the solution; and we have found 
that charcoal, which has been in contact with 
solutions of either chloride or double cyanide of 
gold, is thoroughly impregnated with metallic 
gold, easily distinguishable with a good lens or 
low-power microscope.

L itera ture  Relating to Charcoal as a  P recip i
ta n t .—
Gaze : “ Handbook of Cyaniding,” p. 121, et seq. 
N. D. P ow er: A u stra lia n  M in ing  S tandard , 

Oct. 14, 1897, p. 2305.
H. Watson : A u stra lia n  M in in g  S tandard , June 

22,.1899.
W. B. Gray: Trans. A u stra lia n  In s titu te  o f  

M in in g  Engineers, 5, p. 1 3 8 ; M ining' 
In d u s try , 7, p. 327.

W. D. Johnston : B u lle tin  5, C aliforn ia  State  
M ineralogist (Schneidel), p. 133.

G. I. Lowles : Trans. In s titu te  o f  M in in g  and  
M etallurgy, 7, p. 190'; M in ing  and  Scien
tific Press, July 29, 1899, 79, 122 ; and 
Sept. 26, 1905; Proc. Chemical, M eta llur
gical and  M in in g  Society, 2, p. 897.

R. B. L am b : Pacific Coast M iner, July 25, 
1903, 8, p. 62.

Anon. : M ining  and  Scientific Press, Nov. 4, 
1899, 79, p. 517 ; Oct. 1, 1899, 7.9, p. 458; 
Feb. 2, 1901, 82, p. 71 ; Sept, 24, 1902, 
89, p. 204.

S. B. Christy : Trans. A .I .M .E ..  pp. 26-748.
S. Brussow : Z eit. Chem. In d ., Kolloide, 1909, 

p. 5 -137; see Journa l o f  the Chemical 
In d u s try , Oct. 15, 1909, p. 28-1040.

W. A. C aldecott: Journa l o f  The Chemical, 
M etallurgical and  M in in g  Society o f  South  
A frica , Vol. IX ., April, 1909, p. 327.

P aten ts R e la ting  to Charcoal P recip ita tion  
C laim s .—
W. M. Davis (U .S .P . 227,976, 1880). The use 

of granulated carbon of any kind as a preci
pitant for gold in aqueous solutions gener
ally (presumably referring to halogen salts).

R
ep

ro
du

ce
d 

by
 S

ab
in

et
 G

at
ew

ay
 u

nd
er

 li
ce

nc
e 

gr
an

te
d 

by
 th

e 
Pu

bl
is

he
r (

da
te

d 
20

12
.)



238 The Journa l o f  The Chemical, M etallurgical and  M ining Society o f  South A frica. Jun. 1910

Dr. W. G. Johnston of San'Francisco (U .S.P. 
522,260, 1894). A series of filters contain
ing charcoal.'*' Aitken, of New Zealand, 
applied for a patent about same time, 
1893.

H. B. It. Davis (U .S.P. 546,113). Diffused 
hydrogenHhrough a solution and then passed 
it.over charcoal filter.

J. C. Montgomerie (U .S .P . 580,948). U se of 
charcoal, to be regenerated by heat.

J. C. Montgomerie (Brit. Pat. 29,721 of 1897), 
and E. J. Fraser (U .S.P . 543,546). Filters 
of alternate layers or beds of charcoal and 
zinc, evidently to form a galvanic couple. 
(The latter’s system was used for some time 
at-one mine in California).

G. 0 .  Pearce (U .S.P . 556,690). Charcoal satu
rated with ferrous sulphate, or oxalic or 
tartaric acid.

M. Crawford (Brit. Pat. 13,537 of 1895). Char
coal with sulphate of iron or of aluminium. 
A similar German patent (87,005) was 
issued.

C. H. Gage (U .S.P. 719,207). Bed of charcoal 
containing sulphate of iron, “ subjected to 
an electric current.”

S. B. Christy (U .S.P . 883,170). Pervious elec
trode of powdered charcoal, or carbonised 
wood in the form of excelsior, etc., to be 
used in frames as a series of intermediate 
electrodes— one side forming anode and the 
other cathode— between the principal elec
trodes.

Hay and Tennent (French Pat. 399,877, 1909). 
H eating wood charcoal in a current of steam 
in a muffle, claiming to produce hydrogen 
carbonyl in the charcoal, making it 20 times 
more efficient.

The Chairman : We must thank Messrs. 
Clark and Sharwood for submitting this most 
interesting paper. When a corresponding 
member of our Society sees fit to write, in con
junction with one of our Associates abroad, such 
a valuable paper and send it all the way from 
the United States here I think he most heartily 
deserves our thanks. I t  is a good example, 
which might be more readily followed by the 
members of our Society who are resident in South 
Africa, and 'who, I  hope, will try to emulate them  
by giving us equally interesting and valuable- 
papers on present day practice on the Band, and 
other centres.

* Johnston claims that one filter extracts 25% of the gold from 
a cyanide solution (see Christy, Trans. pp. 26-748);
W. 15. Gray states that in Victoria five filters, in series, each 
with 500 lb. charcoal will precipitate respectively from solution  
flow ing- a t l  ton per hour, 45%, 25%, 15%, 9% and 5%.

Mr. Jas. E. Thom as (Member o f  Council') : 
I beg to second the vote of thanks to the authors 
of the paper, and I should like to mention that 
in 1905, when we were taking down the wooden 
vats on the Simmer and Jack Proprietary Mines, 
Ltd., and replacing them with steel vats, one of 
them was reduced to ashes. It was built of 
Oregon pine. There was about a ton of ashes, and 
it contained about 5 oz. to the ton. I  tliink that 
confirms the statements in the paper.

THE C O N T IN U O U S COLLECTION OF 
SA N D  FOR C Y A N ID IN G .

(R ea d  a t A ugust Meeting, 1909 .)

B y  W. A. C a l d e c o t t , M.Inst.M.M. (Past- 
President).

REPLY TO DISCUSSION.

Mr. W. A. Caldecott (Past-President) : In 
replying to the discussion upon my paper I 
desire in the first instance to acknowledge the 
appreciative remarks of our Past-Presidents, Mr. 
J. R. Williams and Prof. Yates, upon the sand 
filter tables at the Simmer Deep, after they had 
seen them in operation.

In regard to Mr. H. A. W hite’s comments, I am 
afraid that some confusion has arisen between the 
Simmer Deep-Jupiter sand plant handling up to 
1,600 tons of sand daily, and the ideal sand 
plant dealing with double that tonnage of sand. 
The use of 26 vats in place of 48 refers to the 
former plant, whilst the estimated costs given in 
the paper of erection on the ordinary and con
tinuous sand collecting system refer to the latter. 
Only a summarised estimate was quoted in the 
latter case, without occupying the Journa l space 
with columns of details, because any company 
contemplating the use of sand filter tables would 
obviously make its ow'n estimates of costs, and 
it was unlikely that the conditions of the case 
cited would correspond.

As regards the East Rand plants to which Mr. 
W hite refers, it may be pointed out that whilst 
the use of sand filter tables in such cases affords a 
much improved sand product and greatly increases 
the treatment capacity, yet the diagrams Ha. and 
l ib .,  given in the paper, clearly show that a single 
treatment of sand completed in the vat wherein 
it is collected is longer by three days than by the 
transfer system,- preferably from an upper to a 
lower vat (see Fig. V.)

The cost of operation of the sand filter tables at 
the Simmer Deep-Jupiter plant is about a penny 
per ton of ore milled, but as against this may be
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set in a plant designed for this system, as shown 
in Figs. V. and VI., (a), say, 8% more slime at 
6d. per ton less cost of treatment, (6) an increased 
sand extraction (see p. 47), and (c) elimination of 
cost of belt or truck transfer. At a very conser
vative estimate the foregoing savings are more 
than ample to cover the Id. a ton involved, and 
hence the large saving in capital expenditure is 
not attended' by any increase in total working 
costs but the reverse. Since the paper was 
written it has been found possible at the Simmer 
Deep to gravitate the solution overflowing the 
sand collectors direct Lack to the launder beside 
the table, except when the pulp has been recently 
turned into a collector, and by this means capital 
expenditure is still further reduced, as only one 
solution storage is needed in place of the two 
shown in Fig. V I. in the paper.

As regards the moisture in the collected sand 
Mr. White is in error in calculating the percent
age on the total ore instead of the sand only, but 
in any case it must be remembered that in the Sim
mer Deep installation there is at present no spare 
table, so that the sand beds between the ploughs 
and filter-cloths are not changed as- often as 
would otherwise be the case ; hence the moisture 
percentages as low as 12%. which the tables are 
capable of yielding in practice have not hitherto 
been regularly attained, and the figures quoted 
in the paper represented the actual results under 
existing conditions.

Our President lias quoted figures showing satis
factory dissolution of gold in the slime plant in 
spite of the -  200 mesh sand contained in the 
slime.

Mr. C. O. Schmitt’s contribution, confirming 
various statements made in the paper, calls for 
little further comment. The following gradings 
of Simmer Deep sand collected on the filter tables 
and Knights Deep sand collected by the usual 
method of hose-filling show that only two-thirds 
as much -  200 mesh product is contained in the 
former sand as compared with the latter.

Meshes per Simmer Deep-Jupiter Kniyhts Deep
Linear Inch. (Filter Tables). (llose-filled).

•+ GO 1.4-5% 13-5%
- 6 0 +  .90 28 1 3 2 1
- 9 0  +  125 17 0 16-4

-  125 +  200 27-1 17 5
- 2 0 0 1.3-3 20-5

100 0 1 0 0 0

It may be added that finer crushing, owing to 
the recent addition of two tube mills to the Simmer 
Deep-Jupiter joint crushing plant, has resulted in 
the percentage of slime now collected being 
raised to 44%, whilst better settlement of slime 
ill the collectors, owing to the presence of -  200

mesli sand, has caused the percentage of mois
ture in the collected charge to be reduced to 
42-5%.

Both Mr. W. K. D ow ling and Mr. C. O. 
■Schmitt have laid stress upon the use of the 
diaphragm in cone classifiers, and the latter 
has asked for further information thereon. 
There is no doubt that this device has largely 
contributed to the success of the continuous sand 
collecting system for the reasons stated by the 
former gentleman. It is difficult to say much 
more in description of so simple an appliance as 
a disc of wood than has already appeared in the 
columns of our Jo urna l, but the writer anticipates 
that the advantages it possesses in its various 
applications will in time become generally realised 
for the reason that the extent of adoption of any 
metallurgical device ultimately depends upon its 
intrinsic merit.

Diaphragms are now in regular and satisfactory 
use in Mexico in a dozen tube mill cones for 
classifying and dewatering. W ith Simmer and 
Jack current ore slime pulp it has yielded a 
steady underflow, containing 39% moisture in a 
cone 20 ft. in diameter. All the former numerous 
pyramidal and conical classifiers with launders 
and dewatering cones at the Simmer and Jack 
and Simmer Deep-Jupiter jo in t plants have lately  
been replaced by a single 9 ft. x 6 ft. cone for 
each tube mill with an 8 in. diaphragm supported 
by a cross with 13 in. arms, whilst the classifica
tion at the Simmer East plant is likewise now 
carried out by cones fitted wuth diaphragms. It 
is to be hoped that Mr. G. O. Smart will shortly 
give us details of the results of the Simmer and 
Jack installation. The use of diaphragms in 
conical bottomed dissolving vats (10 ft. diameter 
by 18 ft. deep) for agitating battery or ordinary 
sand by centrifugal pump or air-lift has enabled 
charges up to 36 tons to be readily treated, or 
rather more than double the usual capacity of the 
ordinary Brown vat of such dimensions. Beyond 
its use for the above purposes, it is not unlikely  
that its application may be extended in various 
countries to classifying and dewatering the pulp 
from various base metal ores, such as copper, tin, 
zinc and lead, prior to concentration or regrind
ing or elevating. In addition, its use is possible 
in classifiers generally where water is scarce, to 
permit a thick tailing underflow to run to 
waste, whilst returning a clear overflow for 
re-use.

The Chairman : On your behalf I will thank 
Mr. Caldecott for his reply. The only fault about 
it is that it is just as good as the original 
paper, and it should be open for further dis
cussion.
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A M ETHOD FO E THE RECOVERY OF 
ZINC FROM SO L U TIO N S OF SU LPH A TE.

(Read a t September M eeting , 1909.)

By Wm. C u l l e n  (Past-President) and G. F.
A y e r s  (Associate).

R EPLY  TO D ISC USSIO N .

Mr. G. F. Ayers (Associate) : We are glad 
that this short paper has been criticised, though 
we should have liked to have had more of it, for 
there are certain points upon which we ourselves 
were anxious to have more information.

To Prof. Stanley and Mr. Meyer we are 
indebted for their analysis of the economic 
aspect, and our reply will practically be directed 
to these remarks.

There is no doubt a large amount of recover
able zinc goes down the gutter at every clean-up. 
That is the one incontrovertible fact, and we see 
no reason, after having again gone into our 
figures, for amending our original estimates of 
this am ount; indeed the closer we look into them 
the more convinced are we that our own estimate 
is fairly correct. True, it is only an estimate, 
and we fully expected that definite figures on this 
essential point would have been forthcoming. 
Might we suggest to cyanide managers that this 
is a point which is well worth looking into, and 
one which could easily be settled notwithstanding 
the “ hurry scurry” of the clean-up.

Both Prof. Stanley and Mr. Meyer think that 
our estimate of recoverable zinc is too high, but 
Prof. Stanley’s argument is based on hypothetical 
percentage of gold present in the slime, which we 
are not prepared to accept, while Mr. Meyer 
offers no figures nor other basis of calculation, to 
substantiate his reason.

Prof. Stanley, in the; course of his remarks, 
says :— “ It is questionable whether any but the 
largest producers would consider it worth while 
to precipitate their zinc-bearing waste solutions, 
since, over 70 producing mines, the recoverable 
zinc will only average about 2 tons per mine.” 
N ow  although there is a certain amount of truth 
in this contention it would also apply “ pari 
passu ” to his own proposal to precipitate electro- 
lytically. However, it is perfectly obvious that, 
quite apart from any particular process, the 
absolute saving on a large mine would be greater 
than on a small one, but there is nothing to pre
vent a number of the small mines (or for that 
matter the whole of the mines) combining and 
carrying out the recovery at oc.e centre, in the 
same way as is now done with bye-products of 
other classes. The carriage in tank wagons is 
wonderfully cheap and we could easily devise a 
plant, for the handling of the solutions, which

would cost next to nothing. The objection that 
the solutions are acid could be obviated by 
neutralising the acid with magnesite before it is 
transferred to the wagons. We do not think any 
central precipitating plant is at all necessary as 
most of the mines have old tanks of one kind or 
another and the precipitate could have a whole 
month (or more, if solutions were accumulated) 
for treatment. The process is so simple that any 
unskilled person could carry it out after the 
necessary assays were done. We are not certain 
that all the precipitated zinc could be absorbed 
locally for paint, but a large proportion of it 
undoubtedly could be, as the importations are 
very heavy and the price is very high.

However, accepting Prof. Stanley’s figures for 
the moment, we arrive at the following :— “ Sav
ing per mine, if the precipitate be smelted locally, 
on the basis of 2 tons recoverable zinc per m ine” : 
1 '54 tons of magnesite at £ 7  per ton

required to precipitate 2 tons zinc £ 1 0  15 0 
Precipitating, handling, etc., of 3'4 

tons precipitate (58% Zn) at £ 1  
per ton .. .  .. .  . . .  3 8 0

Smelting, locally of 3'4 tons precipi
tate at £ 3  per ton ... . . .  10 4 0

£ 2 4  7 0
Reckoning on an 85% recovery on 

58% Zn in 3'4 tons precipitate 
1'67 metallic zinc would be pro
duced local value £ 3 1  per ton .. .  £ 5 1  14 0 

Saving per mine per month ... 27 7 0
Saving per mine per annum ... 328 4 0 
Saving per 70 mines per annum 23,000 0 0 

This saving is hardly a negligible quantity. If 
it were found feasible to recover the zinc locally, 
the powers that be might go one step further and 
treat the very excellent zinc blende found in this 
country. The Dynamite Co. might even go as 
far as utilising the sulphur contained therein, a 
perfectly feasible scheme, which would go a long 
way toward? the cheapening of the process of 
zinc recovery and zinc supply in this country.

We have already referred to Prof. Stanley!s 
suggestion to recover the zinc electrolj tically. 
Some years ago we went into the matter very 
fully but dismissed the idea. N o doubt cheaper 
power now obtainable has altered the conditions 
somewhat, and we are again taking up the matter 
— we are, however, sceptical about a satisfactory 
solution being found in this direction.

Mr. Meyer has sorted up the various sources 
of loss correctly, and applied headings of 
“ chem ical” and “ mechanical ” incorrectly. His 
mechanical loss (caused by dissolving the zinc 
out by acid) is evidently a chemical one, while 
his chemical loss (caused by imperfect washing of 
the filter press) is purely a mechanical one. His
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conclusion that we can only recover one-third of 
the original quantity of zinc used, is practically 
the starting point of our experiments and calcu
lations.

The Chairman : Mr. Ayers is to be congra
tulated on his further interesting remarks.

A NA LY SE S OF GASES FROM B U R N IN G  
NITRO  GLYCERINE EXPLOSIVES.

(R ea d  a t September M eeting , 1909 .)

By W. C u l l e n  (Past-President) and D. W. 
G r e i g  (Associate).

REPLY  TO DISC USSIO N .

Mr. D. W. Greig (Associate) : The discussion 
on this paper has ' been practically nil. We 
desire to thank Dr. Moir for his kindly remarks. 
Dr. Moir is such a severe critic of analytical 
methods that for our method to be uncommented 
upon by him is cause for congratulation to us.

When commencing these experiments, we had 
the nitron precipitation method, of which Dr. 
Moir speaks, in mind ; but having no nitron in 
stock were obliged to abandon it. We will bear 
in mind the work which Dr. Moir has suggested, 
but we can only repeat what one of us has said 
before ; there is a great deal more work to be 
done on this subject, before anything approaching 
completeness can be claimed.

We would like to correct a misconception 
which seems to have arisen, owing to some 
remarks by Dr. Macaulay.

Our experiments were exclusively burning 
tests. By figures which we have previously 
placed before this Society, we have proved that 
the detonation, or normal use of antifume gela
tine, produces gases which’are at least ten times 
mt'er than those from ordinary blasting gelatine.

We felt that it was necessary to clear up this 
point, as the local press at any rate, has succeeded 
in confounding the two issues.

THE DEVELO PM ENT OF H EA VY  GRAVI
TATIO N STAMPS.

( R eprin ted  in  this Journal, September, 1909, 
from , the B ulletin  o f  the In s titu tio n  o f  
M in in g  and  M eta llurgy, A ugust 12, 1 909 .)-

By W. A. C a l d e c o t t  (Member). 

d i s c u s s i o n .

Mr. S. H. Pearce (P ast-P resident) : I shall 
commence with an apology to Mr. Caldecott for 
not having had sufficient time at my disposal to 
adequately do justice to the classic paper he has 
given us. I should like to say a great deal

about this paper, but I  am afraid I shall have to 
content myself this evening by merely stating 
that our appreciation of the pioneer work he has 
done with regard to heavy gravitation stamps 
has been shown on these fields by their general 
adoption.

As one of the signatories to the report on stan
dardisation of battery screens, issued bythisSociety  
in June, 1906, I have been asked to reply to Mr.
H. F. Marriott’s remarks in discussing this paper 
before the Institution of Mining and Metallurgy* 
wherein he deprecates the want of recognition of 
the value of the standards brought out by that 
Institution by members of this Society. In this 
I am assuming that Mr. Marriott is voicing the 
opinion held by that Institution as a whole, and 
I hoped to take advantage of Mr. McDermott’s 
presence here this evening to correct the erroneous 
impression that appears to be held in regard to 
the matter. A reference to t in  report issued by 
this Society will show that “ the Committee feel 
it undesirable to specify certain screens as Rand 
standards, but prefers to recommend a system of 
screen description, etc.”f  This report had for 
its object the enlightenment of mill men as to 
the difference that existed in the relationship of 
diameter of wire to number of apertures and its 
effect on discharge area. It gave tables enabling 
them to select screens suitable for the work 
required under various circumstances. For this 
purpose it was found convenient to classify them  
under the headings of aperture measurement, 
rather than the number of holes per inch as 
adopted in the makers’ catalogues. I certainly 
consider this a rational method, the advantages 
©f which have been demonstrated iu our later 
researches into grading analysis of battery pulps. 
On the other hand, the I.M.M. standard was 
compiled for the purpose of enabling comparison 
of grading analyses to be made all over the world . 
— irrespective of the class of machine that may 
have been employed to crush the ore, or the kind 
or size of screen that was used to regulate the 
output of that machine— in other words, to 
enable a comparative value of the crushing effect 
obtained to be measured. Incidentally I might 
mention that this is also based upon aperture 
measurements expressed in different terms. To 
further illustrate the difference between these 
standards, I  would not for one moment suppose 
that Mr. Marriott ever intended to advise us to 
crush rock through a battery screen of four holes 
per square inch with a wire £ in. thick, simply 
because that happened to be tlieir standard unit. 
Nor on the other hand would we desire to depart 
to any extent from the standards they have'laid 
down, and which we have gladly accepted, for

* See th is  Jou rn al, Vol. x ., D ec., 1909, pp. 218-9.
t  See fchia Jou rn a l, vol. vi., June, 1906, pp. 394.
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the grading of crushed pulp. It will, therefore, 
probably be of interest to state that not only h a s ' 
thi3 Society adopted the I.M.M. standard, but 
also that the Mines Trials Committee in their 
investigations into tube mill efficiency have used 
all the available I.M.M. standard screens for their 
grading analyses, and have gone to no little 
trouble to obtain the corresponding finer meshes 
down to 2G0 by careful micrometer measurements 
of that already on the market. This was done 
with the idea of obtaining as accurately as 
possible the average grading of the finer portions, 
so that the energy used in grinding beyond the 
requirements of extraction might be determined.
I  hope some day that permission will be obtained 
to submit the results of these investigations to 
this Society, because it has apparently been 
demonstrated that a comparison of ground 
material can be made by averaging the grading 
analyses and expressing its fineness as a single 
number, instead of, as at present, comparing a 
confusing array of percentages' through the 
different meshes usually given.

Mr. C. 0 . Schm itt  (Member)-. With the permis
sion of the Council of this Society the writer 
would like to make a few  remarks on Mr. 
Caldecott's excellent paper, dealing with the 
important subject of stamp mills.

The author provides a wealth of information 
not only in his remarks but also by frequent 
references to work previously done, enabling the 
reader to follow him into details, and thus does 
justice to those workers in the same field who 
published tlie result of their labour. I t  is indeed 
pleasing to see a writer pay so much attention to 
the literature on the subject dealt with, and to 
freely acknowledge work done by others. To do 
so involves a great deal of work, but as it is a 
great aid to the reader, and since it breathes the 
true spirit of unbiassed technical writing it must 
be welcomed.

Apparently, the author did not wish to enter 
into details of construction, this being more with
in the province of the mechanical engineer, and 
the writer will, therefore, endeavour to supply a 
few details which, it is hoped, will help to a 
better understanding of the changes involved by 
the introduction of the heavy type of stamp 
battery.

The question of obtaining the maximum capa
city from stamp batteries already erected and 
that of reducing the cost of plants contemplated 
is natni'ally of‘ the greatest importance to mining 
communities such as exist on the Witwatersrand 
and in other parts of the world. The money 
invested in stamp mills on the Hand alone, not 
considering what is commonly called the cyanide 
plant, probably exceeds £4 ,000 ,000 , and whilst

some of the money may have been recklessly 
spent, the greater portion has been used to the 
best advantage, considering, the knowledge of the 
engineers and metallurgists at the time. Approxi
mately 9,000 stamps are now in operation on the 
Rand, and it is estimated that the erection of a 
further 6,000 stamps i s . contemplated. The 
amount involved for these stamps or their equi
valent in other crushing and grinding machines 
is probably £1 ,800 ,000 , so that a saving of 30%, 
as hinted at by the author, although he does not 
give this figure, represents the respectable sum of 
£ 5 4 0 ,0 0 0 . It is obviously necessary for all those 
considering the erection of new plants to decide 
how best to obtain this saving, and at the same 
time increase the efficiency from other points of 
view.

The saving that can be effected in new plants 
is, however, not the only one inasmuch as in 
many cases where the scale of operation of exist
ing plants is to be increased, it must be deter
mined whether the object in view can be more 
advantageously obtained by increasing the weight 
of the existing stamps than by adding more 
stamps of the same or greater weight. I t  has 
been found on the Rand that batteries, after 
having been in use for from 6 to 12 years, require 
a considerable amount of overhauling. In the 
writer’s opinion this is the time when considera
tion should also be given to the possible future 
increase of the tonnage to be handled, so that 
provision can be made for meeting such future 
demand in the most efficient way. In a case of 
this nature it will probably be found that a very 
small amount of extra expenditure beyond that 
contemplated will permit of using heavier stamps 
when necessary. For the purpose of illustrating 
this point, the writer would like to refer to tlie work 
recently done on the stamp battery of the Simmer 
and Jack Proprietary Mines, Germiston, where it 
was found necessary some time ago to seriously 
consider the re-conditioning of the mill founda
tions. This work could have been done more or 
less successfully by patching up the existing  
foundations, but in order to meet a possible 
future increase of the tonnage to be milled, if con
sidered advisable, it was decided to do the work 
so as permit of an increase in the weight of the 
stamps. Figs. I. and II. show the battery foun
dations before and after the alterations.

The stamps on this mine have a new weight of 
1,250 lb., and an average running weight of 
1,150 lb., while after the alterations as shown it  
is considered that an average running weight of
1,400 lb. will be permissible, taking into account 
the size of camshaft and stem. 'This represents 
an increase of 21 ’74% on the old weight, and 
will permit, of a similar increase in the stamp 
duty. In addition to the mere increase in stamp
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F ig. 1.—Foundation of battery before alterations, 
Simmer and Jack Proprietary Mines.

duty a greater efficiency is to be expected since, 
as the author points out, the heavier stamp is 
more likely to reduce the maximum size of ore 
fed to the mortar box, say, 2 in. cubes, in one 
blow to the fineness required for passing through 
the screen.

It should be pointed out that the sketch (Fig.
II.) is merely schematic and does not show all 
the alterations made. Pesides providing the 
mortar box with a substantial concrete founda
tion, the kingposts were cut off and are now 
mounted on heavy cast-iron shoes which permit 
of holding the posts firmly in place. The bear
ings of the mill line shafting are also provided 
with new foundations, thus making them inde
pendent of the ore bin and assuring a true line 
for this shafting quite independent of whether the

bin is empty or full. The camshaft platform was 
also rebuilt, and it is now carried on columns 
standing on the foundations, thus avoiding the 
vibrations always present if the said platform is 
supported by the kingposts. This portion of the 
work, although not affecting the crushing capacity 
of' the mill is, nevertheless, very important as it 
enables the operators to perform their work in 
comparative ease and comfort.

The cost of doing this work was £ 1 ,1 9 0  for 20 
stamps, or £ 5 9  10s. per stamp. A t least two- 
tliirds of this amount is chargeable to the.old  
plant as being necessary repair work, and one- 
third to the weighting up of the stamps. Since 
the increase in weight is about 20%, one new 
stamp of 1,400 lb. running weight' would have 
been necessary for every five stamps thus weighted  
up. The cost of one new stamp would have been 
£ 2 4 0 , but the cost of improving five old stamps 

5 x 5 9 '5
is only -----g— , say, £ 1 0 0 , to which should be

added £ 2 0  for obtaining the extra 250 lb. on five 
stamps, or a total of £ 1 2 0 , or a saving of £ 1 2 0 , 
equal to 50% on the cost of a new plant. In  
addition to the saving on capital account there 
will also be a reduction in the cost of labour and 
maintenance, thus favourably influencing working 
costs.

The author points out that the only way to 
crush more ore to the same degree of fineness is 
to strike a heavier blow, and so far the increased 
weight of the stamp in every case resulted in a 
higher duty, of course, with the same screen ; or 
in other words, if the duty is to remain the same 
a finer screen can be used and a finer product is 
the result. It is well known that with increased 
fineness of the screen product the efficiency of the,' 
stamp rapidly drops.* This does not really 
affect the heavy stamp as such except that .when 
it is possible to use a coarser screen resulting in 
a greater duty the stamp more oftens falls on 
large pieces which results in greater efficiency as 
the heavy stamp is more likely to reduce the ore 
in one blow to a size suitable for fine grinding in 
a secondary machine such as the tube mill. This 
point has been referred to by the author, who 
also states that the limit in the size of the ore 
fed to the mortar box is probably I f  in., even for 
the heavy stamp. The writer is inclined to 
think that a size up to 2-̂ - in. might be admis- 
sable for stamps of 1,700 lb. and above, but this 
point can only be settled by experiments on a 
large scale.

In order to obtain the maximum efficiency 
from a stamp it is necessary to make arrange
ments for the immediate removal from the

* See H. Startler, “ The Compulation of Crushing Efficiency 
of Fine Grinding Machines,” Jou rn al o f the South A frican  A mo* 
Qiatiun o f Enyinccn-, vol. xiw , p. 107.
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mortar box of all particles suitable for regrinding 
in a secondary machine, as soon as the stamp has 
done its work, and this is accomplished with the 
aid of the coarse screen and an efficient water 
feed. Tests recently carried out on the Rand 
have proved this conclusively, and the writer, 
who has referred to this in another place,* trusts 
that the author will find it  convenient to enlarge 
upon this point in his reply.

Referring once more to the maximum size of 
the ore suitable for feeding to the mortar boxes, 
the writer wishes to point out that this not only 
concerns the stamp mill, but it is also of vital 
importance to that part of the reduction plant 
doing the preliminary breaking, viz., the crusher 
station. It is admittedly difficult with the large 
crushers now in general use to regularly reduce 
the ore coming from underground to a size not 
exceeding I f  in., and this difficulty must be 
expected to increase as larger crushers are used 
as a result of the greatly increased tonnage now 
handled by modern plants.

Another point which, as far as the writer 
knows, has not been previously referred to is the 
manner of dealing with the fine ore particles 
washed off the larger pieces on sorting table or 
belt. These are usually collected in special 
settling vats provided at the sorting stations and 
are, as a rule, periodically sent to the stamp 
battery. However, it must be obvious from the 
foregoing that the stamp mill is the last place to 
which they should be sent, and a more suitable 
method of dealing with this product is to send it 
direct to the secondary crushing or fine grinding 
machine. This was provided for when laying 
out the new plant now jointly used by the 
Simmer Deep, Ltd., and the Jupiter Gold Mining 
Co. If this product is sent to the stamp mill 
not only is the latter unable to efficiently deal 
with it but extra water is required to again wash 
it out of the mortar box.

The maximum weight attainable by the ordi
nary gravitation stamp is obviously determined 
by the lim it in size of camshaft and stem, and 
also by the increased wear on the faces of cam 
and tappet. U p to a certain weight, which the 
writer would tentatively place at 1,750 lb., there 
should be an increase in the efficiency of the 
stamp battery, while above that point the benefits 
to be derived from the extra weight will- be 
greatly minimised by the extra expense in first 
cost and particularly in maintenance. Another 
point not to be ignored is the fact that the indi
vidual parts of the stamp become too heavy for 
convenient handling by the operators and mecha
nical devices are necessary, which also tend to 
increase the capital outlay. None of the plants

* See Jou rn al o f the South A fr ica n  A Hxociation o f Engineers , 
vol. xv., p. 113.

employing stamps of over 1,750 lb. weight have 
been running a sufficient length of time to permit 
of final conclusions, but observations made on 
batteries employing stamps up to 1,700 lb. in 
weight lead to the conclusion that it becomes 
increasingly difficult to obtain the high class 
material needed in order to avoid excessive size. 
This particu'arly applies to camshafts but in a 
minor degree also to the stem, cam and tappet.

In the following remarks, and with the aid of 
a few sketches, the writer will endeavour to show 
the developments that have taken place in the 
various parts of the stamp mill to meet the 
severe conditions that have arisen from the 
increased weight of the stamp. In order to 
facilitate comparisons the principal dimensions of 
the most important parts of the stamp are given 
in the table (see opposite page), while in the 
sketches only the design is indicated.

Beginning with the shoe and die, practically 
the only change brought about by the introduc
tion of the heavy stamp is in the diameter, and 
there the increase in size is by no means very 
marked. There is undoubtedly a lack of infor
mation as to the relation between the falling 
weight of the stamp and the diameter of- the shoe 
and die, and it appears to the writer that engi
neers have in the past made the shoe of the same 
diameter as the head without considering what 
would happen if the shoe were made smaller. It 
is evident that experiments should be made to 
determine the proper diameter of the shoe for a 
given weight of stamp. The length of the shoe 
and the height of the die are, of course, deter
mined by the consideration of their respective 
lives taking into account that on the Rand, for 
every ton crushed with a comparatively fine 
screen, the wear of the shoe amounts to about
0 4 lb., and that of the die to about 0'3 lb., or a 
total of 0 ’7 lb. This amount of wear per ton of 
ore crushed is considerably reduced when using a 
coarse screen, say, from 9 to 36 mesh per sq. in. 
It must also be considered that the weight of the 
shoe is a wasting factor, which must be compen
sated for in a manner similar to that indicated 
by the author.

The stem has always had a length of approxi
mately 17 ft., and the heavier stamp only 
required a larger diameter, as indicated in the 
table. It is perhaps not out of place to refer to 
the habit of millmen in general to increase the 
length of the stem by welding on pieces of vary
ing length, thus adding to the weight of the 
stamp. This practice is not to be recommended 
for imitation as the weight so added is not very 
effective from the crushing point of view owing 
to the elasticity of the material.

Tlie head is a vital part of the stamp, and its 
importance has been more fully realised since the
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introduction of the heavy stamp. It is evidently 
that part of the stamp which must mainly serve 
to increase the weight of the latter for the reason 
that its weight does not decrease as does that of 
the shoe, and also because its weight acts immedi
ately upon the rock to be crushed. W ith an 
increased size of stem the head also had to be 
increased so as to give the required strength, but 
as there is a limit in this direction imposed by 
the distance from centre to centre of stamp the 
additional weight required is generally obtained 
by increasing the length until, at the present 
time the length has in some cases reached 4 ft. 
The breakage of heads is now-a-days very small, 
owing to the hydraulic press superseding dynamite 
for removing the broken ends of stems.

Considerable attention has lately been paid to 
the design of the tappet, and from Figs. III., 
IV., V. and V I., may be seen the successive 
stages in the design to meet the conditions 
imposed by the increased weight of stamp.

Fig. III. shows the single-gib two-key type 
tappet, suitable for 1,250 lb. stamp.

Fig. IV. shows the single-gib three-key type 
tappet, suitable for 1,550 lb. stamp.

Fig. V. shows the double-gib four-key type 
tappet, suitable for 1,700 lb. stamp.

Fig. VI. shows the treble-gib three-key type 
tappet, suitable for stamps above 1,700 lb. stamp.

Fig. V II. illustrates the tappet designed by 
Mr. G. O. Smart, and it is suitable for stamps: 
up to 1,300 lb. weight, having the advantage 
above that shown in Fig. III., that only one key 
need be driven instead of two keys in the latter 
type.

The cam has always been a source of anxiety 
to millmen even in the very simple form in which 
it is principally known to-day, quite apart from 
the many designs of built-up cams that have 
been put forward and tried at various times, and 
which in every case resulted in failure. The 
changes necessitated by the increased weight of 
stamp generally resulted in a cam of more sub
stantial design without change to the involute 
described by the face of the wings. An improve 
ment has, however, been effected by Mr. H. C. 
Behr, and was tried in the joint mill of the 
Simmer Deep, Ltd., and the Jupiter Gold Mining 
Co. Fig. IX . is an outline sketch of the new  
cam, and Fig. X. gives an illustration of its per
formance as compared with the ordinary cam in 
use in this mill and which is illustrated in 
Fig. V III. It will be seen that with the improved 
cam, having the same overall diameter as the 
ordinary cam, the height of the drop is increased 
from 8 f  in. to 9-| in. or by § in. equivalent to 8%, 
and that the curve for the improved cam is, 
particularly in its rising part, very much more 
even tjjat that for the ordinary' cam,

R
ep

ro
du

ce
d 

by
 S

ab
in

et
 G

at
ew

ay
 u

nd
er

 li
ce

nc
e 

gr
an

te
d 

by
 th

e 
Pu

bl
is

he
r (

da
te

d 
20

12
.)



240 The Journa l o f  The Chemical, M etallurgical a n d  M in ing  Soeiety o f  South A frica . Ja n . 1910

F ig . III.—2-key single 
gib tappet.

F ig . IV .—3-key single 
gib tappet.

F ig. V .—4-key double 
gib tappet.

The apparatus used for obtaining these 
curves was designed by Mr. Behr, and it lias 
greatly helped in showing the behaviour of 
different cams under varying conditions. The

F ig . V I.—3-key treble 
gib tappet.

F ig. VII.-^Sm art’s one-key single gib tappet.

F ig . X .—Velocity curve for ordinary and Behr’s
improved cam.

curves show that, while the curve for the new 
cam must necessarily be steeper than that for the 
ordinary cam owing to the greater height attained 
in the same time, this curve is at its beginning 
much flatter than that for the ordinary cam which 
is due to the smaller generating circle employed. 
The shock due to striking the tappet is obviously 
less with the new cam, and this is clearly shown 
by the repeated jumps or jerks in the curve of 
the ordinary cam. In other words, the curve for 
the new cam more nearly approaches the ideal 
curve obtainable ivlien lifting a stamp without, a 
mass. It is also clear that when using the 
improved cam the wear on cam and tappet must 
be reduced. This, however, cannot as yet be 
'proved from actual work, it being too early to 
give a final opinion.

The introduction of the heavy, stamp was 
followed by considerable changes in the design of 
the camshaft. The writer does not wish to dis
cuss in detail the various methods of fastening 
the cams tothe camshaft, but it may be stated, in 
passing, that four methods are now in vogue, viz.:

(a) By the ordinary key.
(b) By the “ Blanton key.
(c) By the “ Blanton ” rifling, and
(d) By the “ M. P. Boss ” method.

The last mentioned has lately been adopted by 
Mr H. C. Behr with considerable success, and 
with regard to the two “ Blanton ” methods 
opinions on the Band are very much divided.
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The ordinary key may be said to be a thing of 
the past, except for very light stamps, requiring 
as it does too much labour and time in removing 
cams. There are three types of camshafts in use 
on the Hand, the classification being in accord
ance with the number of cams carried by one 
shaft. They carry 5, 10, and 15 cams respec
tively. It is argued in favour of the five-stamp 
camshaft that it is carried in two bearings only, 
and that particular attention for keeping these in 
line is not required. Against this it is pointed 
out that the end of the shaft removed from the 
pulley vibrates considerably in its bearing. The 
extent of this can be seen from the curve shown 
iu Fig. X II., which was obtained in the mill of 
the Wolhuter Gold Mining Co,, and is an

average sample of a great number taken by the 
writer.

S /-V  O f  A .

F ig. X I .—Five-stamp camshaft-, W olhuter Mines, 
Ltd,
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F ig . X II.—Vibration curves of five-stamp camshaft.

The weight of the stamps in this case is
1,380 lb., and the battery has cast-iron anvil 
blocks on concrete foundations. The camshaft 
is 6 in. in diameter.

The ten-stamp camshaft is carried in three 
bearings requiring more attention by way of keep
ing these bearings in line. The vibrations of this 
type of shaft in the bearings A and B are illus
trated by the curves Fig. XIV., and these are 
average samples of those obtained in the joint 
mill of the Simmer Deep, Ltd., and Jupiter Gold 
Mining Co.

F ig . X III .—Ten-stamp camshaft, Simmer Deep, Ltd.

The weight of the stamps is 1,670 lb. when 
new, and the diameter of the camshaft is 7 in. 
over the rifling.

The fifteen-stamp camshaft is, as far as the 
writer knows, only in use in the mill of the Wit- 
watersrand Deep, Ltd., Fig. XVI. shows two 
average vibration curves for each of the bearings 
A, B and C.

The weight of the stamps is 1,380 ]b., and the 
camshaft is 6-J in. in diameter. In this mill the 
mortar-boxes are carried on timber mortar-blocks 
and the kingposts on timber sills.

With regard to breakage of camshafts in 
batteries using heavy stamps, some further infor
mation would be acceptable. How far the in-

i

l i  I I  I
u u isn

F ig . X V .—Fifteen-stamp camshaft, W itwatersrand 
Deep, Ltd.

crease in the weight of the stamp accounts for 
the breakage of camshafts the writer is not 
prepared to say, but it is a fact that microscopic 
examination of broken camshafts in many cases 
reveals faulty material such as in the cases illus
trated by Mr. A. McArthur Johnston, President 
of this Society, in his recent Inaugural Address.* 

It is a well-known fact that ten-stamp cam
shafts mostly break at the point indicated in 
Fig. X III., and this was taken advantage of in 
the mill of the Luipaards Vlei Estate and Gold

* See th is  Jou rn al, vol. x ., p. 5, et seq.

F i g . X I V .-  Vibration curves of ten-stamp camshaft.
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M ining  Co. by  making provision for a number of 
five-stamp camshafts so that all those ten-stamp 
shafts breaking as indicated can be used again in 
five stamp batteries by cutting off the waste end. 
A special type of ten-stamp camshaft, having four 
bearings, is shown in Fig. X V II.

F ig . X V II.-Ten-stam p camshaft, Knights Deep, Ltd.

Ih is  is a design not to be recommended, and 
it has apparently been adopted to take better care 
of the torsional moment which, however is a 
negligeable quantity. ’ ■

It cannot strictly be said that the design of the 
camshaft pulley has been altered in order to

meet the demand made by the heavy stamp but 
the design due to Mr. Rodwell, of the Luipaards 
Vlei Estate and Gold M ining Co., is worthy of 
consideration, and is shown in Fig. X V III.

The special feature of this pulley is the placing 
of the boards tangentially to the hub, each section 
being obtained by cutting a board of the required 
length diagonally, thus having no waste. The 
hub of this pulley is that designed by Mr. M. P. 
Boss of San Francisco.

The design of the kingpost has also been con
siderably modified but only partly as the result 
of the greater weight of the stamp. It is not 
always possible to procure timber sufficiently 
seasoned, and as a result o f the shrinkage follow
ing in the wake of using partly seasoned timber 
the bearings carrying the camshaft are soon out 
of line and require a considerable amount of 
attention. l ig s .  X IX. to X X II. show the deve
lopment in the design of the kingpost that has 
recently taken place.

J ig . X V III.—Camshaft pulley, Luipaards vlei' Estate and G. M. Co.', Ltd.
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f

F igs. XIX. to X X II.—Various types of kingposts.

Fig. XIX. shows the early design ia  which a 
single piece of timber was used and a recess was 
cut to take the camshaft box. This involves a 
considerable waste of timber as it is evident from 
Fig. XX., which shows a type of kingpost in 
which the piece of wood carrying the camshaft 
box is bolted on. The latter design will dispense 
with a lot of trouble, but it is still subject to the 
warping of the post, and in order to prevent this the 
design shown iti Fig. X XL, and due to Mr. J. E. 
Thomas, of the Simmer Deep, Ltd., was adopted. 
Here the post'is cut in two, and one half reversed 
so that should the timber tend to warping the 
two halves will do so in opposite directions and 
thus neutralise the action. However, all types of 
kingposts made entirely of wood possess the 
objectionable feature of shrinking, and as long as 
a number of bearings belonging to the same 
shaft are carried on timber it will remain difficult 
to keep them permanently in line. To overcome 
this difficulty .the writer has advocated the design 
shown in Fig. X X II., in which the camshaft 
boxes are carried on cast-iron columns bolted to 
the timber posts, and it is anticipated that the 
result will be satisfactory. In the new mill of 
the City Deep, Ltd., the kingposts will be made 
of re inforced concrete, and it will be interesting 
to see how these will behave under the severe 
conditions present in a battery using stamps of
2,000 lb. weight.

The author dealt with the foundation of the 
battery at some length, and he gave in his Fig. I.

a sketch of the foundation used in the mill of the 
Simmer Deep and Jupiter joint plant. The 
block serving for 10 stamps contains about
50 cub. yd. of concrete, and for the benefit of 
those interested it may be stated- that the bulk of 
it was made up as follows :—
2 2 | cub. ft. of 2 in. stone

7 ,, |  in. stone I make 1 cub.yd.
13 washed sand j • of concrete.

1^ barrel of cement J
W hile for the last 2 ft. from the top I f  barrel of 
cement was used for the same quantities of stone 
and sand. °

In his Fig. III. the author shows the type of 
foundation used in a number of mills having 
stamps of 1,550 lb. weight, the main feature 
being the use of the cast-iron anvil. This type 
has now been discarded in favour of that using 
concrete only, resulting in a considerable saving. 
The cost of the foundation for 10 stamps in the 
Simmer Deep mill (the author’s Fig. I.) was 
£ 1 7 5 , while the cost of the foundation with anvil 
block and timber cushion (the author’s Fig. III .)  
was £ 4 5 0 , a difference in favour of the former 
of £ 2 7 5  for 10 stamps, quite a considerable 
item.

In the writer’s Fig. I. is shown the old type of 
foundation using the timber mortar block, but it 
is impossible to give reliable data regarding the 
cost, so that a comparison from this point of 
view can not be made. There can, however, be 
no doubt that the latest type of concrete founda
tion is the more durable of the two seeing the 
short life of the old type as evidenced by the 
statements made at the commencement of these 
remarks.

The increase in the weight of the stamp has 
been followed by considerable changes in the 
design of the mortar box. It would lead too far 
to go into all the details, and a reference to the 
table will show the alterations made in the thick
ness of the base. In the days when the anvil 
block was considered a necessity it seemed to the 
writer that there was too much cast-iron in
volved in the design, and in order to reduce 
this it ’was proposed to combine the anvil block 
and the mortar box by making the body of 
the box separate from the base as shown in Fig. 
X X III.

It was thought by making the body of mild 
steel or cast steel it could be made very light, thus 
minimising tbe difficulty of holding it to the base. 
Of course, the base could then be made of any 
thickness, and the difficulties always present 
when casting a body very heavy at one end and 
very light at the other would be overcome. There 
should be no difficulty in making a tight joint 
between body and base. However, since it was 
found that the anvil block was not needed and
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F ig . X X III .—SchmittV'composite mortar box. 
tliat a moderate thickness of base in the mortar box 
was sufficient to meet the demands of the heavy 
stamp, there may be doubts about the necessity 
of making a composite box such as the one 
described. Heavy stamps with good foundations 
have now been in use for several years, and the 
fact stands out that the breakage of mortar box;s 
has decreased if it has changed at all.

In the old type of battery the kingpost was 
rigidly connected to the mill bin through the 
knee beam. This was one of the weakest points 
in the design as the knee beam tends to lift the 
kingpost whenever, under the increased load in 
the bin, the knee beam is deflected. In the 
Simmer Deep mill this difficulty has been over
come by making a flexible connection between 
the member holding the kingpost laterally and 
the bin framing while at the same time rigidly 
holding the kingpost against any longitudinal 
motion. This also prevents any vibration there 
may be in the kingpost from being transmitted 
to the bin framing. Arrangements were also 
made (see the author’s Fig. I.) to carry the cam
shaft platform independent of the kingpost, and 
this is a considerable improvement to which 
reference has already been made when describing 
the alterations to the mill of the Simmer and 
Jack Proprietary Mines. It was first suggested 
by Mr. G. 0 .  Smart, Reduction Works Manager 
of the mine just named.

Ever since the increase in stamp duty began it 
was felt that arrangements must be made for 
increased storage capacity in the mill bin. With 
a stamp duty of 5 tons per day a storage capacity 
of 12 tons per stamp was sufficient to allow of. 
milling over Sunday, which is permitted by the 
laws of the country which, however, do not 
permit of hauling ore either in the shafts or on 
the surface. The Simmer Deep m ill bin was 
designed to give a storage of 26 tons per stamp, 
and this provided amply for a proposed duty of 
8'2 tons per stamp per day. Conditions, how
ever, are rapidly changing and stamp duties from
14 to 20 tons per day will in the future be quite 
common. W ith the usual allowance of three 
day’s storage this means a bin capacity up to 60 
tons per stamp, and.it is a problem of consider- 
able magnitude if the cost of the plant is to be 
kept within reasonable limits. Mr. A. M. 
Robeson* anticipated this to some extent by pro
posing the storing of the ore outside the mill 
building and feeding the inside bin by a system  
of belt conveyors. This, of course, means that 
additional machinery is to be maintained and that 
extra power will be consumed, leaving alone the 
main question as to whether the law permits of 
running such conveyors on Sunday. The obvious 
solution is to stop the mills on Sunday but failing 
this, the writer would prefer to make the mill bin 
of. the required size rather than introduce addi
tional machinery.

It  cannot be denied, in view of the foregoing 
remarks, that the coming of the heavy gravitation  
stamp is responsible for considerable changes in 
the mill design, and that a number of new 
problems have arisen, some of which still await a 
satisfactory solution. Meanwhile- efforts have 
been made to find a solution for the main 
problem, that is, crushing more ore for tl.e same 
or less capital outlay and at reduced running 
costs, without increasing the weight of the gravity 
stamp. .I t  is impossible to mention all the experi
ments made in the course of this discussion, but 
a few which have come under the writer’s 
observation shall be briefly referred to. They 
are :—

(a) The Morrison high speed stamp, f
( b )  The Holman pneumatic stamp.
(c) Mr. H. C. Behr’s accelerated stamp.
(cl) Coarse crushing with re-grinding.

The Morrison high speed stamp has already 
. been mentioned by Messrs. H. S. Denny and 
R. E. Commans in the discussion on Mr. 
Caldecott’s paper, but as it has been previously

* See Jou rn al o f the M echanical Engineers A ssociation  of the 
\Vitwaternrand, vol. ii., }>. 45.

t See Jou rn al o f  the Transvaal In s titu te  o f Mechanical 
Engineers , vol. vi., p. 392.
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described, and was a failure as far as the Eand is 
concerned, further remarks" are unnecessary.

The Holman pneumatic stamp is at present 
undergoing extensive trials at the New Kleinfon 
tein Co’s mill and, as far as the writer is aware, 
the results obtained are quite satisfactory.

The result of Mr. Behr’s experiments with 
stamps accelerated with the aid of compressed air 
have not yet been published, but the writer 
knows that Mr. Behr succeeded in running the 
ordinary 1,670 lb. stamps at the Simmer Deep at 
140 drops per minute. Figs. XXIV. and XXV. 
show velocity diagrams of the Simmer Deep 
stamps running at 100 and 140 drops per 
minute.

W ith regard to the coarse crushing in the 
stamp mill and re-grinding in secondary machines 
there is, of course, no reason why coarse crushing 
and heavy stamps should not go together although 
if there should be any serious objection to the 
heavy gravitation stamp, coarse crushing will be 
the chief means for obtaining the desired result 
without having to raise the weight of the stamp. 
Experiments recently carried out by the Mines 
Trials Committee at the Simmer East mill with 
stamps weighing 1,400 lb. and crushing through 
a 9-inesh screen ( ’27 in. aperture) gave a duty 
of 15:1 tons per stamp per day, and the product 
from 17 stamps was easily reduced to the required 
fineness-by one 22 ft. x  5 ft. 6 in. tube mill. 
Further, experiments made at the.Simmer Deep, 
at the suggestion of the author, with stamps , of
1,640 lb. and crushing through a 30-mesh screen 
(wire '0482 in., aperture '1348 in.) gave a stamp

duty of 16'7 tons when running 75 stamps in 
conjunction with four 22 ft. x 5 ft. 6 in. tube 
mill. The writer has analysed the result of the 
last mentioned experiment,* in which a crushing 
and grinding plant of

(a) 75 stamps and 4 tube mills, and 
(J) 75 stamps and 1 tube mill 

were compared. The result showed that the sav
ing due to running the plant with 4 tube mills 
was as follows :—

Per Cent.
Saving in capital expenditure ... .. .  30'0
Saving in ordinary working costsf . . .  17'5 
Saving in ordinary working costs plus

capital charges! ... ••• 2 3 ’7
Saving in power costs alone .. .  . . .  15 5

Considering the excellent results obtained by a 
judicious combination of stamps and tube mills 
it appears to the writer that the time has arrived 
for re-considering the whole question. Of course, 
any improvement made in the stamp mill will 
also benefit a combination of stamp and tube 
mill but, as there is a limit to the weight of the 
gravitation stamp, the combination referred to 
will enable engineers and metallurgists to regard 
this lim it with more equanimity than would 
otherwise have been the case. The introduction 
of the heavy stamp has done good beyond esti
mating, by calling attention to the weak points

* See Jou rn al o f the South. A fr ica n  A ssociation  o f E ngineers, 
vol. xv., p. 113.
- f These include labour (white and coloured), power, mercury, 

shoes, dies, screens, pebbles, liners, lighting, water, maintenance 
and general charges.

J Capital charges 011 the basis of 7% interest, plus 3% for 
redemption of eapital.

F ig . X X IV .—Velocity curves of 1,670 lb. stamp, a t 100 drops per minute.

F ig . X X V .—Velocity curves of 1,670 lb. stamp, at HO drops per minute.

R
ep

ro
du

ce
d 

by
 S

ab
in

et
 G

at
ew

ay
 u

nd
er

 li
ce

nc
e 

gr
an

te
d 

by
 th

e 
Pu

bl
is

he
r (

da
te

d 
20

12
.)



Jan. 1910 G. II. S tanley— Some Experiments on Sm elting T itaniferous Iron  Ore. •253

in the stamp mill design, and for this alone, if for 
nothing else, Mr. Caldecott, as its chief exponent 
on the Rand, deserves the greatest credit.

The Chairman : Gentlemen, our hearty 
thanks are due both to Mr. Pearce and Mr. 
Schm itt for their able contributions to this already 
classic paper.

SOM E EX PE R IM EN T S ON SM ELTING  
TITA N IFER O  US IR O N  ORE.

P a r t  I .— C r u c i b l e  E x p e r i m e n t s .

(H ead a t November M teling , 1909.)

By Prof. G. H . S t a n l e y  (Member of Council). 

d i s c u s s i o n .

Mr. D. W. Greig (A ssociate): The contribution 
to the question of titaniferous iron ore smelting 
by Prof. Stanley, in which his crucible experi
ments are detailed, is in my humble opinion the 
best that has been written on this subject, inas
much as he is the first to attempt to prove 
experimentally that titanium oxide can act, and 
in fact usually does act as a base. A t a works 
with which I was connected this oxide was 
always considered as an acid and treated as such, 
hence, no doubt, as Prof. Stanley has pointed 
out, accentuating the very evil we wished to over
come.

W ith the authors views on the electric smelting 
of titaniferous ores I  am in absolute agreement. 
Our object would not be to make special steels, 
but for the or linary article the cost of the electric 
process would be pFohibitive. Those who advo
cate the electric smelting of ores of the Onderste- 
poort class are very fond of quoting from the 
Canadian Government Report, published two or 
three years a g o ; but anyone who takes the 
trouble to read the report, carefully cannot 
but G om e to the conclusion that it is not very 
sanguine. It must be borne in mind too that 
Canadian conditions are vastly superior to those 
appertaining here, especially as regards price of 
current.

To come now to the author’s experiments. He 
performed a number of reductions of the Onder- 
stepoort ore, and protests that he obtained fusible 
slags. H is slags contain a tremendous amount of 
iron, but this was to be expected, seeing the 
reductions were carried out in crucibles. A con
siderable amount of iron in a slag, however, 
generally lowers its melting point and always 
increases its fluidity. I t  will be pleasing there
fore if, in the experiments the author is now 
carrying out in the more perfectly reducing 
atmosphere of a small blast furnace, he is able to

obtain fusible titanium— carrying slags which 
contain little iron.

I think Prof. Stanley, at the beginning of his 
paper, passes over the question of fuel rather 
hurriedly. The matter of fuel is perhaps more 
important than the ore itself. He quotes one 
sample of coke which came under his notice con
taining 9'7% 'ash, but we can hardly settle ques
tions of this kind on individual samples. A  
number of coal analyses were given by Mr. A. J. 
Andrews in his paper on “ South African Coals,” 
read before the April meeting.* The lowest ash 
content of these samples was the Natal coal, 
which showed 11 '5% while the Middelburg 
variety showed 13*91 %, and our local stuff he put 
down at 1 S'3%. The coke produced from even 
the best of these coals would contain 15 to 16 or 
even a higher percentage of ash, and one of the 
rules of thumb in vogue around Middlesborough 
is that a coke containing over S% ash is unsatis
factory in blast furnaces.

There is a more important point still in connec
tion with the coke, and that is the quantity of 
sulphur it contains. Sulphur is the bane of an 
iron and steel maker’s existence ; if reduced it 
causes the iron from the blast furnace to run 
“ white,” and to prevent as far as possible its 
being reduced, and entering the iron the furnace 
must be run “ hot ” and the slag “ lim ey.” Lime 
would be necessary, as I am afraid Prof. Stanley’s 
weak base, Ti20 3, would have no affinity for 
sulphur.

Near the end of the paper the author comes 
back to the fuel question, and suggests that in 
places where no coking coal exists, coal itself 
might be used. It is a well known fact however 
that coal driven furnaces never run quite so 
“ hot ” as those using coke, and ores containing 
titanium require all the heat possible. Coal also 
tends to encourage “ hanging ” in ' the blast 
furnace; an evil which the Onderstepoort ore 
would introduce without encouragement. The 
dolomite Prof. Stanley quotes is poor stuff, the 
4% of silica it contains will demand about 8% of 
the lime to form a flux, reducing considerably the 
utility of the dolomite and adding to the quantity 
of slag.

The author endeavours to make out a case, for 
“ white ” iron. Iron makers at home find very 
little sale for this class of pig, and I  would like 
to ask the author for what kind of open hearth 
steel furnaces it is well adapted, as a “ white ” 
iron low in silicon is generally high in sulphur 1 
Prof. Stanley’s “ white ” irons are certainly low in 
silicon, the sulphur is not given.

W hatever may be our individual opinions 
regarding some of Prof. Stanley’s conclusions, 
there can be no doubt that one phase of this

•* See this Journal, Vol. ix.., April, 19C0, p. 330.
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interesting subject has been filled in by a “ man 
on the spot,” and, I  for one, anxiously await the 
publication of the larger experiments, upon which 
I  understand he is now engaged.

The Chairman : The Society is to be con
gratulated upon a keen associate. I  wish some 
of the members would emulate him.

TREATM ENT OF ORE SLIM E.

(R ead  a t November M eeting, 1909 .)

B y  A n d r e w  F .  C r o s s e , M.Inst.M.M. (Past- 
President).

D ISC U SSIO N .

Mr. C. 0 .  Schm itt  ( Member) : I  would like to 
congratulate Mr. Crosse on his excellent paper 
which, I  am sure, will be appreciated by all hav
ing the advancement of the metallurgy of gold at 
heart. I do not wish to deal in detail with the 
plant described, but I  should like to point out 
that the value of the paper would be greatly 
enhanced by an estimate of the capital outlay 
required for a plant dealing with an assumed 
tonnage, as this would enable us to see how the 
new plant compares with the decantation plant. 
A detailed estimate of the probable cost of treat
ment would also be useful, and would certainly 
assist us in arriving at a final conclusion.

E N D L E SS R O PE H AULAGE.

(R ead a t November Meeting, 1909 .)

B y H. G. K a y  (A ssociate).

DISC U SSIO N .

Mr. Tom Johnson (M em ber): Theauthor is 
to be congratulated on his choice of subject, see
ing that so many of our members are, or should be, 
interested in endless rope haulage. He confines 
himself to surface work, but there is a wide field 
for exploitation underground, both in haulage 
uphill and in self acting inclines, but not in drives. 
I  hope our mine managers and cyanide managers 
wilL direct their attention to the amount of rock 
hauled per day with each rope at the Premier 
Diamond Mine and compare it with what is done 
on our dumps on the Rand. I fancy there is 
plenty of room for improvement.

The author seems to be of the opinion that a 
divergence at a curve of 15° to 30° is as great as 
can be safely negotiated. I  beg to differ. By 
using flat sheets or channels instead of ordinary 
rails' at the curves, a deflection of 90° or more can 
be accomplished with little difficulty. I  also 
differ with him as to the probability of cars “ up

ending ” on grades steeper than 1 in 6, we have 
steeper dumps than that on which the rope 
travels at a speed of four miles per hour. His 
explanation of how the hooking on place should 
be laid out is quite correct, although on the 
Rand little attention is given to the point. If  
hooking on places are laid out as described, and 
if the wheels of the cars have a wide coupling or 
base the liability to “ upend ” is greatly reduced. 
One advantage of the side rope on the frame is 
that it reduces the liability of “ upending,” the 
rope does not have the same leverage on the car. 
As to keeping one rail of the track .higher than 
the other to get the rope over the centre line of 
the track, this is not necessary, the jockeys 
should be so fixed to the car, that the rope lies 
over the centre, when the car is standing on a 
horizontal base.

I  heartily endorse his remarks about disengag
ing frames, tipping and righting arrangements, 
and commend them to our dump men and cyanide 
m anagers; the tipping and righting arrange
ments should also appeal to mine captains, there 
is scope for such things on our shaft boxes in 
most mines. As to the side rope and jockey 
method of haulage, I  am glad he considers it 
economical as I  happen to be the inventor and 
patentee of this method. I  have not described it 
to the Society as it would have looked too much 
like advertisement, considering that I  have drawn 
royalty for twenty installations. I  put this 
system in at the Rose Deep 4^ years ago.

I think there are a few of our members who 
can speak as to its merits or otherwise. I  see 
that at the Premier the jockey is placed at the 
centre of the length of the frame, between the 
wheels with the idea that the trucks would get 
round curves easier. I t  was not necessary, the 
jockeys would have suited if placed just ahead of 
the front wheels as is usual here on the Rand. The 
use of channels would have solved the diffi
culty and enabled the cars to get around sharper 
curves. In any case, I  think it would have been 
better if they had used a proper birdcage wheel 
at the curves instead of the arrangement they 
did. A birdcage wheel is a series of small rollers 
held between two spiders or checks, which turn 
on a central shaft, the small rollers in contact 
with the rope revolving in their own bearings. 
When a jockey comes against the first roller the 
whole cage revolves on the central shaft. This 
arrangement reduces the shock and jar to the 
rope when jockeys are passing which is so notice
able in the ordinary arrangement.

With regard to endless rope haulage under
ground, I  would refer members to some remarks 
in my paper, entitled “ Notes on Rand Mining,”* 
the discussion and the answer to same.

* See th is  Journal, vol. v iii., March, 1908, p. 255, ct scq.
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Self-acting inclines, or what we term brake- 
roads, offer a good field for endless rope work, 
chains being used to attach the cars to the rope. 
The braking wheel could be placed at the bottom  
of the incline -for stope work, and the return 
wheel placed a little higher up the stope than the 
highest side track. Side tracks would be 50 ft. or 
60 ft. apart, and on both sides of the incline 
tracks, the inclination of the incline track would 
be decreased at the junction with the side tracks, 
bridge rails, tipping platform, and slotted plates 
or other means used for turning the car to go in 
the required direction. In working, a system of 
signals for indicating to the brakesman and 
others at the point cars are being attached must be 
devised, and these may be either coloured lights or 
bells. Supposing there were, say, four sets of 
side tracks, and at No. 1 it was required to send 
a loaded car down, the proper signal would be 
given and returned, the car would be pushed on 
to the slotted plates the chain attached taut to 
the car and rope, the car turned into the right 
direction for going down the incline, the stop 
block would be opened and the signal to lower 
given. Of course an empty car would have already 
been attached to the rope at the bottom of the 
incline. On lowering the full car this empty car 
would be drawn up to N o. 1 track and there 
taken off, and the rope would be ready for letting 
down the next car from whichever side track 
required.

As to the steepness of inclines on which 
ordinary cars can be handled, I  was roughly 
drawn over the coals by one of the contributors 
to the discussion on my paper, “ Notes on Min
ing,” for stating that cars could be handled on an 
incline of 45°. As I stated in my reply, I  had 
myself done this, and since then I find that others 
have also done it or seen it done. G. L. Kerr, 
in his book on mining, mentions working on 
inclines, from 10° to 45°. He mentions one case 
at Morton Collieries, Manchester, of an incline 
2,900 ft. long, inclination 26° to 39°, with 
several landings to hook on at, swing rails being 
used at the landings. Then A. R. Sawyer says* 
it was formerly the general custom to jig  down 
inclines of as much as 50° with ordinary pit 
wagons. In the district Mr. Sawyer speaks of, I 
helped to put in an endless haulage in an incline 
with seven pairs of levels on it, at which they 
h< oked on, the rope travelling continuously. I 
forget the inclination, but remember one part 
passing through a fault, where steps were 
required. I  know it was steep enough to require 
the cars to be handled in pairs, coupled together 
short so that one would stop the other from “up
ending.” The incline was 1,100 yards in length. 
Of course all the loads were hooked-on on the

* Miscellaneous Accidents in Mines, p. 132.

one side, the cars passing from one side of the 
incline to the other, through a passage cut in the 
roof of the incline. One point deserving notice, 
was that the endless chain was first installed, but 
the engine that eventually was used for the endless 
rope could not move the endless chain when 
empty.

The Chairman : Mr. Johnson, as usual, has 
given us something to think about, something we 
may not all agree with, but that camiot be 
expected’ in a Society like ours.

A ROTARY EXTRACTOR FOR PREC IO U S  
METALS FROM SO L U TIO N S.

(R ead  a t December M eeting, 1909 .)

By W. D ’A k c y  L l o y d  and E r n e s t  T. R a n d

(Members).

DISC USSIO N .

IVIr. A. K ing  (Associate) : The authors of this 
interesting paper certainly deserve every praise 
for the rotary extractor which they have so 
cleverly devised. I  have not seen this extractor 
at work so I am scarcely in a position to be able 
to fairly criticise the mechanical arrangements ; 
but according to the sketch the baffle plates in 
the settling tanks underneath the rotor seem to 
extend so far down that the force of solution 
passing round the baffle might tend to prevent 
the settlement of any gold slime at that point, 
and if this gold slime be carried round past the 
baffle then it will not readily settle down through 
the solution which is now passing upwards to the 
stand pipe. One of the advantages claimed for 
this extractor is that there is a saving of zinc by 
using clippings instead of ordinary filiform zinc. 
This does not seem quite clear because the actual 
weight of zinc used in packing the rotor will be 
much greater if clippings be used. If I  haye 
taken the correct meaning of that part of the 
paper where the authors deal with this, then if 
the rotor be packed with clippings this zinc ought 
to last eleven times longer than if filiform zinc be 
used. The extraction results which are given  
show that the precipitation is not so good with 
this rotary extractor as with the ordinary station
ary extractor. For the purpose of comparison I 
will quote the average results obtained for last 
month at Knights Deep where the extractors are 
of the usual kind (see table, next p a g e):—  

Incidentally I  might mention that a large 
number of the assays (which are made daily) of 
the solution leaving our extractors only showed 
traces of gold, but in making up the above 
average values these traces were taken at 
O'OIO dwt. per ton.
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S t a t i o n a r y  E x t r a c t o r . R o t a r y  E x t r a c t o r .

Tons of 
Solution 

per cub. ft.
of zinc 

per 24 hrs.

Value of 
Solution 
leaving, 

dwt. per ton.

Tons of 
Solution  

per cub. ft.
of zinc 

per 24 hrs.

Value of 
Solution 
leaving", 

dwt. per ton.

Strong
Weak
Slime

1-40
1-70
2-00

o -o io
0-012
0 0 1 3

1-01
1-84
1-53

0-053
0-029
0-031

By comparing these results with those obtained 
with the rotary extractor it  w ill be seen that 
although more solution was precipitated in 24 
hours per cubic foot of zinc, with the exception 
of the weak solution which is slightly lower, yet 
the amount of gold in the solutions leaving the 
extractors is much lower than any of those given 
by the authors ; and every cyanide worker knows 
the bad effect produced on sand and slime residues 
and on second wash solutions if the gold contents 
of solutions leaving the boxes be high. Before 

•one could arrive at a definite conclusion as to 
whether this disadvantage, which the rotary 
extractor seems to have, would be counter
balanced by the advantages which it undoubtedly 
has, a few more details would require to be 
known. Perhaps in their reply the authors may 
be able to increase the value of this already very 
interesting paper by giving us some idea of what 
the initial and working costs of this extractor 
might be, and of its dimensions and capacity, so 
that a closer comparison might be made between 
it  and the ordinary stationary extractor.

The Chairman : I think we may congratu
late ourselves upon having had a very interesting 
first meeting of the year.

The meeting then closed.

Obituary.

H ILA RY  BA U ER M A N .

The following obituary notice by one of our 
Corresponding Members of Council is reprinted 
from The M in in g  Jo urna l (London), Dec. 18, 
1909.

Mining and metallurgical circles both at home 
and abroad, and many branches of science, have 
suffered a heavy loss through the death of Prof. 
Bauerman, who passed away on Sunday, the 5th, 
from heart failure after a prolonged illness. 
Associated so intimately with mining and metal
lurgy, both from the purely scientific aspect and 
from the practical standpoint, and connected as 
he was, almost as intimately., with the study of

mineralogy and geology, it is difficult to say 
which will feel the loss most.

H is astonishing versatility arid the depth of 
his knowledge ; his ability to impart it and his 
willingness to give the benefit of his experience 
to those who sought it in the right way, are well 
known ■ but only those who had the opportunity 
of meeting him frequently, and under conditions 
other than those where business alone was under 
consideration, could fully appreciate the extent 
of his quiet influence. H is marvellous memory, 
and his ability to use it at the right moment, and 
to express his opinion in the most opposite 
though sometimes unexpectedly emphatic way, 
rendered his conversation invariably interesting 
and his advice valuable.

His extensive experience at home and abroad, 
extending over more than thirty years and 
embracing a great variety of survey, geological, 
and metallurgical work through most of the 
important or growing mining districts of the 
world, excepting Australia and New Zealand, gave 
him opportunities for studying countries and 
people, and their habits and languages, of which 
he took the fullest advantage.

Bauerman’s professional career dates from 1851, 
when, at 18 years of age, he became a student of 
“ The Government School of Mines and of Science 
applied to the Arts,” where he studied under 
Playfair, Ramsay, Forbes, Warington Smyth, 
Hunt, and Percy. The conditions for working 
were very different from those now existing. A 
day’s work often commenced at 7 in the morning 
and lasted until midnight, either in the labora
tories, which were little more than cellars, or at 
the best makeshifts, or at the house of Percy, 
where a few privileged students were allowed to 
study his minerals and assist him in the prepara
tion of the notes from which “ Percy’s metal
lurgy ”was ultimately evolved. It is interesting 
to note that the manuscript of this work passed, 
on the death of Percy, into the possession of 
Bauerman, and was presented by him to the 
Institution of Civil Engineers.

From the Government School, whose title was 
ultimately changed to “ The Royal School of 
Mines,” Bauerman, who may thus be regarded as 
our first Royal School of Mines-man with a 
record of fifty-eight years, proceeded to the Frei
berg Mining Academy, whence, after three years’ 
further study, he returned in 1858 to accept a 
position as one of the assistant geologists to the 
Geological Survey of Great Britain. He was 
soon transferred to the North American Boundary 
Commission, where during six years, he did much, 
important official work, including the delimitation 
of the Hudson Bay territory. For the next 
twenty-five years he was engaged in Government 
and professional work— geological, mining, and
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metallurgical— in Sweden and Norway, in various 
parts of the United States, and Mexico, South 
America, Egypt and Arabia, and in many parts 
of the European continent. H is experience in 
England, both in mining and metallurgy, his 
actual knowledge of the principal metallurgical 
works and processes, and his personal friendship 
with those in control, were unequalled. He had 
the entree to many of the most exclusive works, 
and took advantage of it to show to parties of his 
Woolwich students and others, processes and 
plant which few were privileged to see.

As a teacher, and particularly when chatting 
or demonstrating, apart from his official “lectures,” 
he was particularly successful both with the cadets 
at Woolwich, who admired and revered him, not 
withstanding their occasional practical jokes, 
from which they usually emerged second b e s t ; 
with the practical miner and metallurgist, includ
ing his workmen students at the Firth College, 
Sheffield, and elsewhere, and with his personal 
friends and acquaintances.

A lengthy list might be given of his published 
works ; of his contributions to the transactions of 
our learned and technical societies ; of the medals 
and other awards which he received from the 
Institution of Civil Engineers, the Institution  
of Mining and Metallurgy, the Iron and Steel 
Institute, e tc .; of the societies of which he was 
honorary member or member of council or 
com m ittees; of the innumerable international 
exhibitions, on whose committees and juries 
he sat, often as president or chairm an; 
and - of the congresses and Parliamentary com
m ittees with which he was connected : but the 
writer is content to say that no one could have 
compressed even in so lengthy and active a pro
fessional career more solid or lasting work. The 
results are perpetuated, either in his published 
books or papers, often contributed without signa
ture to the technical press, or in the memories of 
his friends.

As an examiner, he was peculiarly unorthodox 
and successful. He had a power of ascertaining 
what a student really knetj, or whether he had 
been “ crammed,” which was almost uncanny, 
and his power frequently caused some uneasiness 
to such friends and acquaintances as ventured to 
join issue with him in the discussions which he 
delighted to initiate or continue. H is ability in 
this respect was so well recognised that he was 
for a great number of years examiner to the 
Civil Service Commissioners for the appointment 
of mine inspectors; to the Science and Art 
Department and Board of Education in mining 
and metallury, and, for a time, in mineralogy ; 
and an examiner of mining students to the Royal 
School of Mines and the Camborne School of 
Mines,

Of Bauerman’s personal qualities and habits 
which might be written did space permit. Trained 
under Percy, whose mantle and rugged persona
lity  and manner seemed to have been bequeathed 
to him, Bauerman’s didactic manner, coupled with 
the fact that, even to the very end, he was prac
tically always right on matters of fact or deduc
tion and seldom wrong on questions of policy, 
gave the greatest weight to his opinion and 
rendered him a trusted colleague and, to the 
younger generation, a most valued mentor.

His deafness, which existed before he reached 
middle age, although scarcely noticeable in the 
earlier years, and which increased as time pro
gressed, caused him to be often misunderstood, 
and limited his progress in many directions ; but, 
although many public honours which should 
have been his passed him by, few men occupied 
so many official positions or were members of so 
many important councils or committees. Few of 
our congresses passed without his presence— he 
was a member of the Metallurgical Committee of 
the Seventh International Congress of Applied 
Chemistry, held in London this year, and presi
dent of a section of the Sixth  Congress held in 
Rome three years ago —and most of our Interna
tional Exhibitions had the benefit of his experi
ence as counsellor or juryman.

From the Great Exhibition of 1851 to the 
Franco-British in 1908, on whose metallurgical 
section he w'rote two excellent monographs, 
which were published by the Iron and Steel 
Institute, he was associated with most of the 
important ones at home and abroad, and his con
tribution to the published jury reports of that of 
1851 was probably his earliestserious literary effort.

Although Prof. Bauerman retired from official 
service two years ago when he resigned his posi
tion as Professor of Metallurgy at the Ordnance 
College at Woolwich, he continued his professional 
work until the time of his illness.

To so active a man, the enforced idleness proved 
most irksome, but he bore it with the greatest 
fortitude, and constantly expressed his pleasure 
at seeing and hearing from his friends, and his 
hope of some day joining their circle. Even his in
creasing weakness and the sleeplessness which was 
his greatest trial, left his brain clear, and almost 
his last words referred to the future of those he 
was leaving.

On the morning of the day preceding his 
death he expressed a desire to make some notes, 
saying that if he could do some “ real work ” 
perhaps rest and sleep might come to him. From 
his dictation, a review of a book which had been 
sent to him was taken down by the devoted com
panion to whom he owed the comforts of his later 
years, and who had nursed him as no other could 
have done throughout his illness,

R
ep

ro
du

ce
d 

by
 S

ab
in

et
 G

at
ew

ay
 u

nd
er

 li
ce

nc
e 

gr
an

te
d 

by
 th

e 
Pu

bl
is

he
r (

da
te

d 
20

12
.)



258 The Journal o f  The Chemical, M etallurgical and, M ining Society of South A frica. Ja n . 1910

On the following day, the morning of Sunday, 
the 5th inst., he passed away peacefully in his 
sleep, seated in his favourite chair, which had 
been bequeathed to him by Percy, the old friend 
under whom he had assayed his earliest steps in 
metallurgy, whom he had assisted, with others of 
his fellow students, in the preparation of “ Percy’s 
Metallurgy,” and whom he had succeeded as 
Prof. of Metallurgy at Woolwich.

The death of Bauerman will be deeply felt by 
many, but particularly by those of the younger 
generation to whom he formed a link between the 
past and the present, and through whom he 
looked into a future which he himself could not 
expect to share. H is personal friends were 
many, his intimates few, but all— even his 
acquaintances— will miss the familiar personality 
whose very eccentricities were those of genius. 
Although many of his contemporaries are still 
with us, his death robs us of another veteran of 
the Royal School of Mines, whose dignity he did 
so much to maintain, and whose individuality 
was so admirably exemplified in him.

G. T. H olloway.

Notices and Abstracts of Articles and 
Papers.

CHEM ISTRY.
Chromite Ore from tiie  T r ansvaal .—The ore, 

said to have been obtained near Jachtlust, consisted 
chiefly of chromite with some impurity in the form 
of pyroxene and felspar. Three lumps had only 
small quantities of impurity and specific gravity was 
4-35, the fourth lump contained much impurity, 
nearly all pyroxene had a specific gravity of 4 '10. 
The first sample on analysis yielded Cr20 3 47'0%, 
FeO 23'99%, valued at 65s. per ton c.i.f., and the 
second Cr„03 38'4%, FeO 2t'5%, valued at 50s. per 
ton c .i.f .—B ulle tin  o f  the Im peria l Institu te , vol. vii., 
No. 3, 1909, p. 277. (J. A. W .)

R ecent P rogress in  Cyanidation  of Gold.— 
“  In the treatment of auriferous sand by potassium  
cyanide, consumption of this product constitutes the 
chief expense. Hence the numerous researches to 
reduce theam ountof reagent employed to a minimum. 
Mr. Nugel made experiments with a view to deter
mine the mode of dissolution of the gold in double 
cyanide of potassium and zinc. For a long ,time it  
had been noticed that the solutions of donblecyanide 
of potassium and zinc only containing the amount of 
potassium indicated by composition of the double 
cyanide dissolved a certain percentage of gold. From 
tliese experiments he was able to conclude that in 
these solutions of double cyanide only half the 
cyanogen reacts, and that it  suffices to add caustic 
soda to make the other half useful. The following 
foim ula represents the reaction which intervem s to 
liberate the potassium cyanide— ZnK2(CN)4 +2K O H  
=  Zn(OH)2 + 4KCN. The alkalinised solutions fixing 
oxygen less readily, their employment was very 
lim ited until the day when this faculty of absorption 
was increased by bubbling air through these solu

tions. This bubbling is possible with donble cyanides 
less decomposable by the carbonic acid in the air 
than potassium cyanide. According to the Chem/ker 
Zeitung, Mr. Nngel applied this process at the works 
of Abbontiakoon Block I., Ltd. Prim itively solutions 
containing 0'3% cyanogen were employed in form of 
potassium cyanide and 1'25% donble cyanide. He 
reduced the total cyanogen to 0 -15%, and by adding 
the indicated amonnt of caustic potash indicated by 
the previously mentioned reaction obtained an excel
lent result. W ith half less consumption of reagent 
the yield of gold is better than with the primitive 
processes. Applied in Mexico for silver, cost of treat
ing the ore was greatly decreased.”—London M ining  
Journa l, Sept. 11, 1909, p. 356: (A. R.)

Assay  o f  D ressed  T in  Ores. —  “ There are 
certain points in connection with the assay of dressed 
tin ores which cannot be too strongly insisted upon. 
They are : (1) That the reporting of dry assay  
buttons of metal as tin is worse than bad assaying ; 
it  is dishonest. (2) That the S n 0 2 gravimetric assay 
is probably the worst analytical method in common 
use in inorganic analysis. (3) That the omission to 
effect complete solution of the ore as an essential 
part of any method makes that method unsound, not 
only for dressed ores, but for poor material such as 
slimes and tailings. (4) T hat the use of direct fusion 
assays as against the gas reduction method involves 
the possibility of low results, and with errors of 
commercial importance. (5) That the ferric chloride 
titration of stannous chloride as described in my book 
is the best and soundest method of determining the 
tin.

The use of nickel instead of iron in effecting reduc
tion of S11CI4 to SnCl2 for iodine titration is, in my 
opinion, a source of possible error, as nickel reduces 
CuCl2 to Cu2Cl2 w ithout precipitating the copper as 
iron does, in which case, unless enough potassium  
iodide is added, reversal of the iodide copper reaction 
may take place to an appreciable extent, the iodine 
solution being reduced and Cu2I2 and CuCl2 formed. 
In any case, on dressed tin ores, the use of the iodine 
assay is an unsound procedure.” — L. P a rry .— 
London M in ing  Journa l, Oct. 16, 1909, p. 98. (A .R .)

T iif. D etermination  of N ickel in  P resence of 
Cobalt.— “ J. A. Sanchez (B ulletin  Soeiele Chimiquc, 
pp. 641 to/>47) finds that when a neutral solution of 
cobalt and nickel salts is treated w ith sufficient 
potassium cyanide to re-dissolve the precipitate first 
formed, the liquid being then evaporated to dryness, 
the potassium cobaltocyanide is oxidised to the 
cobalticyanide, the potassium nickclocyanide remain
ing unchanged. Since the cobalti-cyanide forms a 
sparingly soluble silver salt, the method may be em
ployed to separate cobalt and nickel. The sulphides 
of tliese metals being insoluble in warm dilute hydro
chloric acid, can be separated by this means from the 
other m etals of the same group, and after being dis
solved in aqua regia and evaporated to dryness, are 
taken up with water, a 10% solution of potassium  
cyanide being added until the turbid solution becomes 
limpid. After evaporation to dryness, the residue is 
taken up with water and treated with an excess of 
silver nitrate, which throws down silver cyanide and 
cobalti-cyanide. The filtrate contains all the nickel 
which is precipitated as sesqnioxide after the excess 
of silver has been removed by potassium bromide. 
The washed precipitate is warmed to 60° to 70° C.

' with a little  water, 20% solution of potassium iodide, 
and 20% sulphuric acid, the deposited iodine being 
titrated w ith 1/10-iY thiosulpliate solution. To esti
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mate the cobalt, tlie two m etals are thrown down as 
sesquioxides, re-dissolved in hydrochloric acid, and 
the cobalt is found by difference after tlie determina
tion of tlie nickel.”—London M in ing  Journal,-O ct. 2, 
1909, p. 13. (A. R.)

M ETALLURGY.
Z i n c  S m e l t i n g . —“ Pure zinc sulphide can. be 

roasted completely to zinc oxide, provided the con
ditions are such as enable the resulting zinc sulphate 
to undergo decomposition and allow free escape to 
the sulphur dioxide or trioxide formed. The im 
perfect elimination of sulphur in roasting blende is 
due—apart from incomplete decomposition of the 
zinc sulphate—to tlie presence of iron, either as 
oxide (which forms ferrous sulphide, and also prevents 
the roasting of a portion of the zinc sulphide, causing 
a loss of 6% of sulphur), or as pyrites, which, in spite 
of the presence of 'a large proportion of- calcium  
carbonate, checks the formation of sulphate and 
gives a loss of 9J% of sulphur. A still more injurious 
effect is due to calcium carbonate, which is trans
formed into sulphate, and causes a loss of 12% of 
sulphur. In reduction distillation, a portion of the 
calcium sulphide formed by the reduction of calcium  
sulphate, reacts on the fatter to form lime. The 
metallic sulphides are attacked by the carbon, a 
portion of the zinc sulphide being volatilised, and the 
ferrous sulphide still more strongly affected. In the 
muffle, with exclusion of air, 2 molecules of ferric 
oxide react on 4 molecules of zinc sulphide, the 
simultaneous presence of carbon leading to the 
formation of metallic iron and zinc, together with  
carbon monoxide and carbon disulphide, this sub
stance being also formed during the reaction of 
carbon on zinc and iron sulphides. In the presence 
of zinc oxide, ferrous oxide and manganous oxide, 
no calcium sulphide results from the reaction of 
carbon on calcium sulphate, lime being alone pro
duced. The practical conclusions drawn are to the 
effect that, whilst the iron almost invariably present 
in zinc blende has a slightly injurious effect by pre
venting the roasting of a small portion of the zinc 
sulphide, it  is very useful in zinc sm elting when 
present in the form of ferric oxide. The reasons for 
this are, firstly, that it  reduces to the condition of 
oxide any of the zinc sulphide that has escaped 
roasting, and thus renders the same accessible 
to the processes of reduction and d istilla tion ; 
and, secondly, because it  fixes the sulphur result
ing from the reduction of calcium sulphate, 
and prevents the same from combining with 
zinc. Consequently, in order to increase the yield 
of zinc, it  is advisable to add ferric oxide when 
charging the muffle in the case of roasted calcareous 
blende. On the other hand, the necessity for such 
addition could be obviated by elim inating the greater 
portion of the lime from the ore previous to roasting 
—if possible, concurrently with the washing of the 
ore. In such case the roasted blende would be as 
simple to treat as roasted calamine, the amount of 
ferric oxide in the ore being sufficient, in the absence 
of calcium sulphate, to convert any unroasted 
zinc sulphide into zinc oxide, and render it  available 
for reduction to metal. No appreciable increase in 
tlie yield of zinc can be expected to result from the 
diminution of the percentage of sulphide sulphur, so 
long as no measures have lieen taken beforehand to 
prevent the formation of sulphate sulphur, the latter 
being transformed into the former in larger quantities 
as soon as tlie reduction process begins, and com
bining w ith tlie m etal and not with the calcium. 
Hence, more extensive roasting would merely increase

the cost and lengthen the process, w ithout any 
appreciable increase in the production of zinc.—V. 
L li l’ lA R CZK .— M etallurqie, Ju ly  8, 190!#,. p. 326 
(G. H. S.)

O r i’. D r e s s i n g  i n  t h e  U n i t e d  S t a t e s  a n d  
M e x i c o . —“ Occasionally gold quartz ores of work
able grade are found, whose tailings, after amalga
mation, do not carry sufficient value to warrant 
either cyaniding or concentration. Such conditions 
are infrequent, however, and usually only temporary.

In general, nowadays, the tailings fiom  am alga
mation are given subsequent treatm ent over stratify
ing tables, vanners or canvas or all these, for the 
recovery of sulphides, the sulphides being either 
shipped to the smelter, roasted and chlorinated, or 
finely ground and cyanided.

Where the tailings, even aftercarefu l concentra
tion, carry sufficient gold or silver to warrant further 
treatm ent, cyaniding is usually found applicable as a 
supplementary process.

Frequently where cyaniding has been employed as 
an adjunct in this way to an amalgamation concen
trating process, it  is in time found profitable to dis
continue amalgamation and run as a straight con
centrating cyaniding process, w ith crushing in KCy 
solution. Tlie decision as to this practice will 
depend on the amount of amalgamable gold and to 
what exten t the advantage of catching part of the 
gold early in the treatment, possibly with a slightly  
higher total recovery, offsets the added expense of 
amalgamation, coupled with the necessity of sub
sequent pulp thickening before adding KCy solution 
and of wasting larger volumes of weak KCy solution  
than when crushing in solution.

The Dos Estrallos mill at El Oro, Mexico, is an 
illustration of this transition in treatm ent methods, 
in that it  started off' as a pan amalgamation mill, 
then as a cyaniding plant w ith amalgamation dis
continued, and later crushing in KCy solution was 
adopted.

At the Homestake of South Dakota on the other 
hand, where, some years ago, cyaniding was added 
as a supplement to the simple amalgamation treat
ment, it  still serves only as a supplement crushing in 
water along with amalgamation being practised the 
same as previously.

One of the best examples of the combined am alga
mation—concentration—cyaniding system of treat
ment is probably found in the recently constructed 
mill of the Goldiield Consolidated Company, am alga
mation being carried out at this plant both on the 
battery discharge and on the regronnd sands after 
passing through tube mills, w ith subsequent con
centration of all slime over No. 3 Deister tables 
before de-watering and addition of cyanide solution.

E quipm en t.—Neglecting for the present the cyanid
ing feature which will be considered more in detail 
under the ‘ CyanidingGroup,’ the equipment of mills 
coming under the ‘Amalgamation Group’ presents 
much of a sameness.

The initial crushing machinery may vary a little  
and be either gyratory or some of the various jaw  
crushers of the Blake type, but almost invariably 
the subsequent crashing is done by stamps. The 
tendency is in general toward heavier stamps, but 
outside of this and such lesser features as individual 
stamp guides, concrete mortar blocks, etc., there 
have been no important changes in the design of 
stamp batteries in recent years.

An exception to this statem ent is found in the 
Nissen stamp, with its circular individual mortar, 
but this has so far found its best application in

R
ep

ro
du

ce
d 

by
 S

ab
in

et
 G

at
ew

ay
 u

nd
er

 li
ce

nc
e 

gr
an

te
d 

by
 th

e 
Pu

bl
is

he
r (

da
te

d 
20

12
.)



260 The Journa l o f  The Chemical; M etallurgical a n d  M in ing  Society o f  South A  frica.. •Ian. 1910

crashing finely disseminated concentrating ores and 
will be considered under the ‘ Concentration Group.’

For concentration after amalgamation, hydraulic 
or surface classifiers are usually used, one or more 
sizes made from the sands for concentration over 
stratifying tables, and the slime thickened and sent 
to vanners, No. 3 Deister, or some of the various 
other slimers now manufactured. Sometimes, par
ticularly in California, meehanical concentrators are 
not used on the tailings after amalgamation, but the 
total tailings are sent over canvas tables of varying 
slope with interm ittent washing oft' of the concen
trates.

C yankling Group.—The cyaniding ores of the 
United States, as so far treated, with a few notable 
exceptions, have been largely gold, the silver being 
of lesser value ; as a consequence a large number of 
.the m illing plants come under the amalgamation- 
eyaniding class of treatment, instead of the straight 
cyaniding here considered.

In M exico, on the other hand, where the ores in 
general contain relatively large silver values, am alga
mation is rarely practiced in conjunction with 
cyaniding, and at most plants in Mexico crushing is 
now done in cyanide solution.

U n til some five years ago, slime in connection 
with cyaniding was as undesirable as is still the case 
in strictly concentrating ore?. About this time, 
however, the E l Oro M ining and Railway Company 
began extensive experiments * looking to an im 
provement over the low extractions from leaching 
battery sands, and demonstrated conclusively that a 
large portion of the gold value of these sands was 
silica-encased, and this was not released for dis
solution by cyaniding until the ore was ground to 
approximately 150 mesh. These experiments also 
showed that by fine grinding not only was the 
extraction increased, but the period of treatment 
shortened.

El Oro was the pioneer in the use of tube mills on 
an extensive scale for fine grinding in connection 
with the cyaniding process, and from the success at 
this camp with gold-silver ores the eyanidirigof more 
distinctively silver ores was developed at Guanajuato 
and at Pachuca.

Higher percentage extractions can be made on a 
given ore in the condition of slime than as sand 
suitable for leaching, and for this reason wherever 
the gold-silver values of the ore justify  the extra 
expense, cost of power, etc., duly considered, not 
only finer grinding, but all slim ing is usually adopted 
as the process giving maximum profit.

This is the process at most of the plants of El Oro 
and Pachuca ; it  is also the process contemplated for 
a large plant now being lignred on at Guanajuato 
In the United States, the Montana-Tonapah and the 
recently constructed Goldiield Consolidated are on 
this all sliming basis of treatment, and at the 
Hom estake M ining Company’s large plants, treating 
both sand and slime, regrinding of the coarser of 
the sands now being leached is being adopted, 
necessitating additions to the slime treatment plant.

In the matter of concentration before cyaniding, 
much variation in practice is found. Some plants 
cyanide direct without removal of sulphides, experi
ence with their ore leading them to decide that 
though a slightly higher percentage recoveiy of the 
gold-silver values in the concentrates might be 
obtained by their reir.oval and separate treatment by

* “ The Cyaniding: of Ore at El Oro," Trans. I n s t.-o f  M in. <f; 
M et., Oct., 1904. “ Fine Grinding of Ore by Tube Mills and 
Cyaniding at El Oro, Mexico,” Traim. 4 - 1 .M .E ., Vol. X X X V I I ,  
S-oo.

sm elting or cyaniding w ith stronger solutions, liner 
grinding and longer treatment, yet in commercial 
results it  was more profitable to adopt the simpler 
treatment system with the slightly lower recovery 
of the value in the sulphide.

Some plants, on the other hand, concentrate the 
battery discharge, either sand only or sand and 
slime, and still others, with higher grade more 
refractory sulphide, find it profitable to go into the 
matter still further and concentrate also the slime 
resulting from tube mill grinding of the concentrated 
battery sand.

liquipim ent.—The modern cyanide plant on an all 
sliming basis usually sta its off with gyratory or jaw  
crushers, followed by stamps crushing in solution. 
The battery discharge is classified into slime for 
further treatment and sand for regrinding either by 
cones, or in the more recent plants by mechanical 
classifiers. The sand thus delivered is thickened for 
regrinding in tube mills.

The tube mills them selves are usually trunnion 
type or trunnion bearing at feetl end, with tire on 
roller supports at discharge end, thus permitting a 
large discharge throat into which can be shoveled 
pebbles or mine ore for similar purpose, using a 
reverse worm in feeding, coupled with a baffle plate 
of the Neal type in discharge. The lining is usually 
of the El Oro ribbed type. The usual trunnion feed 
has been a fixed pipe w ith stuffing box, but of late  
at many plants a smaller curved pipe has been used, 
which fits loosely into a round hole of larger 
diameter in the vertical plate covering of the feed 
end. Through this the feed is projected as a jet 
into the mill.

The final slime is then agitated, either by revolving 
arms in round tanks of moderate depth with or 
without the aid of centrifugal pumps, or more 
recently by tall Pachuca tanks. These latter employ 
a central tube for agitating by the air lift principle. 
They were originally designed in N ew  Zealand and 
have within the last year or two been adopted b}7 
many of the new'er plants.

For filtering the treated slime, either with or 
without previous washing by decaiitation, vacuum 
filters, pressure filters, or filter presses are used. Of 
the vacuum filters the type most largely used is the 
Butters or Moore ; of the pressure filters, the Burt, 
and of filter presses the only one used is the Merrill 
sluicing discharge type.

The initial and the largest Merrill filter press 
installation is a t Dead wood, S .D ., where 26-96 frame 
presses handle 1,500 tons per day of Homestake 
slime. This is a rather crystalline slime and enables 
a porous cake to be made with frames of 4 in. 
thickness.

It was not thought that slime of flocculent 
character eonld be satisfactorily filtered and washed 
in such a press as a commercial proposition, but 
within the past year experiments have shown it 
entirely feasible to fill the frame only about 80 per 
cent, full, leaving a thin centre parting through 
which washing can proceed both ways through the  
cake. This is the system emplo3’ed at Silver Peak, 
using 3 in. frames, and will also be employed for a 
certain class of slime at the new Esperanza plant at 
El Oro. The standard 4 in. Merrill frame will be 
used, however, for the reground s-and slime.

For precipitation, zinc shavings is still the usual 
method, returning short zinc to the boxes and 
om itting acid treatment. Precipitation by zinc 
dust is, however, gaining in favour, and whenever 
acid treatment of the .zinc dust precipitate can lie 
dispensed with its \ise will show an economy, both
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in labour and in supplies over the shaving method, 
coupled with.equal metallurgical results.

For (lie average cyaniding ores, say of Nevada, 
and particularly Mexico, the amount of gold and 
silver present in the ore and therefore in the 
pregnant solution is sufficient to insure a low ratio 
of zinc consumption to bullion, say not over 4 :1 , 
and in such case the cakes of precipitate from the 
press can be melted direct without the above-men
tioned acid treatment.

Chlorination.—A  considerable tonnage of telluride 
ores is handled in Colorado by chlorination, although 
cyaniding is competing with it  to a considerable 
extend. Outside of these, chlorination is little  used, 
except for the local treatment here and there of 
concentrate from amalgamating plants.

Lixiviation treatm ent of silver ores by hyposulphite 
solutions has been in recent years almost entirely 
displaced by cyaniding.

Leaching of oxidized copper ores by acids or 
solutions of m etallic salts has been used to some 
extent, for example, at the Arizona Copper Co., 
Clifton, Arizona, and the Snowstorm, Coeur d’Alene, 
Idaho, but the application of such treatm ent is 
rather limited.

Flotation processes of the Broken Hill type, using 
acid or acid salts solutions have a s 'y e t  not passed 
the experimental stage in this country .and Mexico. 
The same may also be said of the Elmore oil and oil 
vacuum processes.

Some interest has been aroused -by the flotation of 
sulphides on water by the use of Macquisten tubes 
with internal helical grooves at the Adelaide plant 
in Nevada, and it is possible this process has a field 
in the separation of sulphides from gangues of heavy 
specific gravity—say garnet gangues, where water 
concentration does not make a satisfactory separa
tion.

M agnetic processes, in addition to iron ores, have 
found extended application in the separation of zinc 
blende from iron or iron and copper sulphides, either 
by removing the blende from the raw7 sulphides or 
the sulphides after a slight roast from the blende. 
The W etherill belt type and rotary, the International 
rotary, the D ing and the Cleveland-Knowles, are 
at present the more usual machines for these 
separations.

Static separators of the Blake-Morscher or S. S. & S. 
type are sometimes used for similar separations.

The Sntton, Steele & Steele Dry Concentrator 
does very fair work where for any reason it is not 
possible to use water concentration. Where the 
feed is very closely sized by screening this table 
yields- rather better results in the separation of 
minerals of close specilic gravities—say blende from 
iron and copper sulphides. The separated products 
are then treated by the usual water concentration 
by tables of the W illley type. Close sizing by fine 
screens, where any considerable tonnage is handled 
presents, however, many difficulties.”—H. A. G u e s s . 
—Proc. o f  the Colorado Scientific Society, Sept., 1909, 
p. 236. (H. A. W .)

C o n s t r u c t i o n  a n d  O p e r a t i o n  o f  t h e  S t a m p  
M i l l . —Stam p D u ty .—Power consumption, which is 
most economical when the weight of stamp is as 
great and the drop as low as practice will allow, is 
not a factor guiding tlie operation of a mill, hut 
rather the duty per stamp is looked to, and this is 
contro led by the capacit}' of the mill to perform two 
distinct functions : firstly, to reduce the ore to the 
required fineness by crushing, and secondly, to expel 
the pulp through the screen ; and it  is a fact that

the first operation is performed more effectively than  
the second. An examination by giading the pulp 
which lias passed the screen will show that a large 
poruon of the sands, varying from 40 per cent, to 60 
per cent., is ground much finer than the correspond
ing screen openings, proving that unnecessary work 
is taking place due to excessive crushing (a). There
fore, in endeavouring to attain the highest stamp 
duty, the speed and height of drop of stamps must 
be arranged to give the largest capacity of screen 
discharge. Further reference to these points will be 
made subsequently.

Vibration.—In a stamp mill twTo sets of vibrations 
are set up ; one, caused by the impact of the stamp 
dropping on the ore overlying the die, and the other 
when the tappet, in the act of raising the stamp, 
strikes the cam. The first set, which is unavoidable, 
is confined in its effects mainly to the mortar box 
and pile block, and any attem pt to reduce it, addi
tional to existing provisions, would result in loss of 
efficiency. Tlie second set of vibrations is more 
widely distributed over the structure, and more 
harmful in its effects ; it is transmitted by the k ing
post direct to the sills causing them to spring, and 
it is the chief cause of all trouble in the mill with 
nuts and bolts. Though demanding full attention, 
little  has been done in the way of minimising this 
trouble. Where king-posts rest in cast-iron shoes a 
rubber cushion is placed under the foot of the post, 
and where a similar cushion inserted between the 
cam-shaft box and its seat vibration would be 
absorbed at a point where the most good could be 
effected.

F ram ing .—W ith the usual type of mill at work 
to-day, tlie weakest point in the design of the 
framing is the method of carrying the king-post on 
the strake-sill. The straUc-sill has to bridge the 
distance between the mud sills lying oil either side 
of the pile block, and there is wanting, as a con
sequence, the necessary stillness and rigidity at this 
point. The vibration transmitted by the king-post, 
already referred to, causes the strake-sill to spring, 
with an incieasing bad effect on the whole structure. 
Various attem pts have been made to. overcome this 
difficulty: (1) By placing an additional thickness of 
strake-sill under the k ing-post; (2 ) by extending the 
pile block lengthwise, so that the section of strake- 
sill carrying the king-post may receive direct support 
therefrom ; (3) by extending the king-post to the 
bottom of the pile pit. In some recent mills the 
king-post is carried on a rubber cushion in a cast- 
iron shoe. The shoe is secured to a concrete founda
tion built up betw'een the pile blocks of adjoining 
sets of stamps, or, in place of an iron shoe, a short 
hard-wood sill m ayb e substituted. -Where, instead  
of wood piles, concrete foundations (b) are used, the 
block is extended out to carry the foot of the king
post. By the adoption of either of these last-men
tioned methods a great improvement in the running 
of the mill is obtained, and the cost of many heavy 
wood sills, always in a state of deterioration, is at 
the same time saved. The counter-shaft bearings 
then can with advantage be carried on separate 
concrete blocks, and the ore bin foundations built 
quite independently of the mill framing—as, in fact, 
they always should be.

B olts.—The most important bolts in the mill are 
those holding down tlie mortar box to the pile-block 
and the king-post to the strake-sill. The longevity 
of the mill depends on the king-post bolts being 
maintained in good order, with the nuts tight. In 
many cases these bolts are so placed as to be difficult 
of access ; they are consequently liable to neglect,
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with the result that the m ill may be thrown out of 
centre and the true alignment of the stems affected. 
The mortar box bolts are often smashed by mill water- 
mains.and other avoidable obstructions ; and the posi
tion of the king-post bolts is too confined to allow a 
spanner to be used on the nuts with proper effect. 
The latter bolts are best made in two lengths and 
joined in the middle with hooked ends. This 
method enables a defective screwed end to be 
replaced by unhooking the upper half of the bolt, 
instead of having to dig down into the foundations 
as would be the case w ith a solid bolt. The king
post B best held down to the strake-sill by bolts 
attached to a heavy yoke, which should be fixed at a 
height clear above the feeder platform (instead of 
underneath, as is usually done) ; in this way the 
nuts of the bolts are always in sight and accessible 
with a heavy spanner (c).

Centre M arks.—W ith the narrow mortar boxes 
now in use and the consequent small clearance, back 
and front, for shoes and dies, it  is advisable to have 
permanent marks, such as brass arrows, let into the 
king-posts and guide-beanis, in order to denote the 
exact stem centres both lengthwise and crosswise of 
the mill. By this means the original centres are 
always maintained, and work is facilitated when 
‘ taking up ’ the wear in the guide blocks.

Screens and  Discharge A re a .—Seeing that the duty  
per stamp is controlled by the capacity of the screen 
to discharge the crushed product, it m ay be wondered 
why no attem pts are made to increase the screen 
area. Years ago, boxes w ith double discharge were 
tried with not very encouraging resu lts; mill men 
were not in favour of this arrangement on account 
of the inaccessibility of the back screen. From its 
position it  was more liable to damage than the front 
screen, and the consequent loss of time in renewal 
counterbalanced the extra discharge gained while in 
use. Also, the table had to be lowered into a more 
inconvenient position in relation to the lip of the 
mortar, in order to receive the flow from the back of 
the box.

W ith, in some recent arrangements, the abolition 
of the amalgamating table, or even the removal of 
the table from actual proximity to the mortar, this 
latter difficulty disappears, and the damage formerly 
caused to the back screen due, chiefly, to large 
lumps of rock finding their way into the box, would 
be minimised, now that so much atten'ion is devoted 
to the sizing and regularity of the feed. As to in 
accessibility, this could be m aterially remedied in 
the original designing of the mill. For the back 
screen, a high discharge, say 6 in., would be neces
sary to avoid banking against bottom edge of screen 
under the feed shoot. Under these altered conditions 
it  is quite probable that a trial would show an 
increased tonnage in a box provided with screens 
back and front.

M ortar Boxes. —Boxes are now made as narrow as 
possible, with corners rounded in order to avoid 
waste spaces. The inside depth, measuring down 
from the screen opening, varies from 4 in. to 9 in. ; 
the shallow box has the advantage that the height 
of discharge may be regulated by chuck-blocks

laced under the screen frame ; whereas, iu a deep
ox, wear has to be compensated by packing up the 

dies.
Liners .—Mortar box liners are made of hard cast 

iron, mild or cast steel, and lately of manganese 
steel. Many liners still supplied are of poor design 
and awkward to fix and renew. A proper set of 
liners should be interlocking and self-supporting ; 
they require but one hardwood wedge to be driven

down at either end of box to keep'them  fast and 
secure. A complete set of such liners can be re
newed within 10 minutes from the time" the dies are 
removed from the box. Liners should not extend  
below the level of the false bottoms.

■ Height o f  Discharge.— The height of discharge 
sh ou li be just so short as to avoid banking of sands 
against lower edge of screen ; say, from 1  ̂ in. to 
2tt in. above top of dies, according to depth of feed 
employed. On many of the small mines in Rhodesia 
where the gold is coarse and free, inside am alga
mation is in use, and rightly so ; in  such cases the 
height of discharge can be slightly increased with 
advantage to allow more tim e for intim ate contact 
of the gold with mercury.

Shoes and  Dies.—Dies should be turned about once 
in two weeks in order to equalise the wear ; the 
highest edge should then be placed at the back of 
the box. D ies and shoes should be so proportioned 
that they wear out simultaneously ; a 7 in. die will 
usually last out a 12 in. shoe.

Speed a n d  D rov.—  The best results are obtained 
with a speed of 95 to 105 drops per minute w ith a 
corresponding fall of 8 5 in. to Bin., varying according 
to the type of mill and” quality of ore to he crushed. 
It should be borne in mind that with a set drop of 
8j  in. the effective drop is only from 7J in. to 8 in.

Guides.—Hardwood guides are good and reliable, 
and with proper care will last for years. The 
‘ Ralok,’ an improved guide supplied by the Sandy- 
croft Foundry Company, Lim ited, is coming into 
favour ; it  is of cast-iron, made in halves. The bore 
is provided with annular grooves to form receptacles 
for the lubricant, consisting of four parts soft soap 
to one of graphite. The lubricant only requires 
replenishing at long intervals, and is so efficient that 
the wear in a 1,250 lb. m ill is stated to be only about
1-32 in. in twelve months ; chipping faces provide 
means for taking up the wear.

Plates and  A m a lgam ation .—Plain copper plates 
are most in favour in this country, they are more 
sensitive and absorbent, and once set with gold 
amalgam will hold a thicker film of mercury than 
those silver-plated. The difficulty in the initial 
stages met with in the use of plain copper is due to 
the fact that a small quantity of copper goes into 
solution in the mercury (d) ; this is easily attacked  
by oxidising agents and by soluble salts of the ore, 
forming a green and tarnished surface to the plate, 
which prevents proper amalgamation. The alterna
tive is to use silver-plated copper, by which means 
the above-mentioned trouble is avoided, and good 
amalgamation can be obtained from the start. The 
effect of plating is, however, to render the copper 
less absorbent than before. When steaming great 
care must be used in scraping or the silver-plating 
will be removed with the amalgam, leaving the 
copper bare ; hard scraping is a t any time liable to 
injure the plated surface. Should the mill water be 
acid, the silvered plate will scour unless lime is added 
to the feed to neutralise the effect.

A modification of these two methods is sometimes 
adopted by using silver amalgam as a first dressing 
on the bare copper plate, enabling a good gold 
recovery to be made from the start, and producing a 
snrface more absorbent and sensitive as an amalgam  
catcher than silver-plated copper. The habitual use 
of cyanide solution in dressing plates is to be con
demned ; its use, except where special precautions 
are taken,'usually results in some loss of gold, and, 
although it enables the plates to be easily kept 
bright, the amalgam never acquires that solid and 
sticky condition induced by proper scouring and
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rubbingof the plate. Gold amalgam being a solution 
of gold in mercury, increase of temperature of feed 
water, when it can be maintained without variation 
up to, say, SO deg. F ., is conducive to good amalga
mation by causing increased absorption of mercury 
by the freed gold and by the plates.

Feed W ater.—The water supplied to the mill is 
governed not so much by the conditions in the 
mortar box as by the lknv over the plates. If the 
supply is in excess, ‘ black sands’ and fine gold will 
be carried away ; if inadequate, slimes and fine sands 
will adhere to the plates. The finer the rock is 
outlied  the more water will be required to keep the 
platts free from settlem ent. Of the various methods 
of introducing water into the mortar, the best is to 
direct the stream so that it first strikes low down 
the back of the box ; the water then spreads and 
washes back over the dies in not too strong a stream  
to remove the nnerufh<d ore from the dies, but is 
sufficient to carry w iili it towards the screen the line 
particles ready for discharge. The mill should be 
supplied with water under a constant head. The 
branch leading to each box should be fitted w'ith two 
cocks (e) or valves ; the one to be used as a regulator 
and to remain set to pass the required amount of 
water and not otherwise touched, the other to be 
used whenever the .mill is stopped or started for 
opening and closing the total supply to the box. In 
many m ills the branch pipe is fitted with but'one 
valve or cock, rendering adjustment necessary every 
time the m ill is started.

M ercury Losses and Traps.—Losses of mercury in 
amalgamation can only be properly considered in 
conjunction with the tonnage crushed and plate 
recovery, and the quality of the ore must also be 
taken into account. A  comparison, therefore, is not 
very easy. Under ordinary conditions with a 7 dwt. 
plate recovery the loss per. ton crushed, including 
the process of retorting, should not exceed 1 dwt. of 
mercury. Where inside amalgamation is practised 
in the small mills of Rhodesia, the losses in many 
cases are known to be high ; wherever this is the 
case, not one, but two or more mercury traps of good 
design should be inserted in the tailings lannder, the 
benefit derived will be apparent on examination of 
tlie contents of the traps. These traps add nothing 
to the cost of working, and advantage of a suitable  
stop can be taken to clear out the collected sands.

B lankets .—Where used as concentrators it  is a 
good scheme, instead of using fixed strakes, to have 
the blanket ( f )  mounted on rolleis as an endless belt, 
and to revolve it slowly against the stream of pulp ; 
the under side of the blanket passing through a 
trough of water is washed autom atically, thereby 
paving the dirty and disagreeable work of constant 
hand washing.

The treatm ent of the pulp after leaving the mill 
will he dealt with in a subsequent article.

Notes by the E d itor.—{a) This is not conclusive ; 
each blowr a stamp makes, produces a product of 
varying fineness, not of the same fineness.
_ (b) W e consider all modern mills wherever pos

sible should have good concrete foundations, if not 
too costly.

(c) We should be glad to learn more of the use of 
self-locking bolts in mills.

(d) Is it  correct to state that copper goes into 
solution in mercury? We believe it would be more 
correct to say that mercury wets copper and gold.

(e) W e commend Mr. Fison’s remarks on mill w'ater I 
supply using two cocks instead of one, and we would 
further supplement his suggestions by introducing. >

the use of a dial on the first cock, so that the exact 
opening can be seen and maintained.

( / )  The use of blankets, as Mr. Fison suggests, in 
special cases is of undoubted ad vantageand economy.” 
—G. H. F i s o n .—London M in ina  Journa l, Sept. 4, 
1909, p. 297. (A. R.)

M INING.
M o d h k n  P r o g r e s s  i n  M i n i n g  a n d  M e t a l 

l u r g y  i n  t h e  W e s t e r n  U n i t e d  S t a t e s . —  M ine  
Maj>ping.—“ N ot many years ago most mining com
panies thought it  amply sufficient to have a surface 
map of their properties and a composite map showing 
tlie different underground workings in their mines. 
To-day, almost every important concern maintains, 
in addition to the above, both stope and assay-maps, 
while many of the larger companies add individual- 
level horizontal and vertical cross-section maps show
ing the underground geology in full. Upon these 
maps conventional designs in black ink are used to 
designate the various rocks, while the different veins 
or vein-systems are shown in colors. These sections 
are frequently drawn also upon glass sheets, which 
are then inserted in wooden fiam es provided with 
vertical or horizontal slots or grooves cut at the 
proper relative distance apart to correspond with any 
desired planes of cross-section or with the working- 
levels of the mines in question. The great advantages 
of such plans and sections cannot be overestimated. 
They not only show' at a glance the tonnage and 
value of the ore in sight, but also afford a guide for 
development-work, W'hereas the old-fashioned maps 
were nothing but a record of the work performed, 
and were practically useless for any other purpose. 
The improvement named has brought about another, 
the importance of which is just beginning to be recog
nized. I refer to the employment by large mining 
companies of economic geologists, who are not bur
dened with the duties of surveying, direeting work
men, etc., but give their whole attention to the 
geological problems encountered in the work. The 
advice of such experts in the purchase of property, 
the running of exploration-drifts, the location of 
shafts, etc., and the interpretation of local fanlt- 
system s, and other structural features, has already 
proved of inestimable value to their employers.

Surface M in ing .—Large ore-bodies occurring near 
the surface can, in many cases, be most cheaply and 
satisfactorily mined by stripping off the overburden 
and loading the mineral into cars by either the ‘ m ill
in g ’ or the steam-shovel system. In the W est, 
steam-shovel mining is confined almost entirely to the 
low-grade copper-deposits at E ly, N ev ., and Bingham, 
Utah. _ The system employed follows closely that of 
many iron-mines of Minnesota ; and 95-ton shovels, 
with 3.5-cub. yd. (7 ton) dippers, are in common use. 
A t Bingham, the Boston Consolidated Co. stripped 
the overburden from its deposit at the rate of 200,000 
tons per month. The maximum amount handled in 
a calendar month w'as 282,903 tons, in August, 1907, 
and the maximum tonnage for a single day, with  
four shovels, is 15,000 tons.

M ine-H oisting.—The favorite plant in Colorado in 
the early days was called the Gilpin county hoist, 
and consisted of a rope-drnm securely fastened at one 
end to a large wooden pulley connected by a slack 
belt to a stationary engine running continuously at 
a .slow speed. To-day, these primitive machines, 
large and small, have all been succeeded by diiect or 
gear-connected steam-engines, equipped, whenever 
tlie tonnage is sufficient to justify the expense, with 
variable cnt-oft' valve-gear, post-brakes, and every 
modern improvement.
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Steam-hoists, capable of handling from 10 to 20 
tons of total load, from depths of from 4,000 to 6,000 
feet, at speeds varying from 4,000 to 5,000 feet per 
minute, are now Mot at all uncommon. These im 
mense plants are fitted with every imaginable device 
for increasing the efficiency, rapidity, and safety of 
operation, and the skill and artistic ability dis
played in the design of some of the later Nordberg 
creations bring them to a pointwhere they can almost 
be considered works of art.

In many places where water lit for use in boilers is 
scarce and electric current cheap, as a t Cripple Creek, 
the electric hoist has almost completely replaced the 
steam-hoist.

When large electric hoisting-plants were first in 
stalled, it  was found that the great amount of current 
necessary to start and accelerate the load brought a 
very objectionable “ p ea k ” on the transmission-line. 
This difficulty lias now been overcome by the Illgner 
and other similar systems, in which the energy stored 
in  a large rapidly-revolving fly-wheel cuts down, if it  
does not entirely prevent, the objectionable peak.

Underground Tram m ing .—When mines were shal
low, shafts numerous and hoisting facilities inade
quate, hand - tramming was alm ost universally 
employed, but with increase in depth came the 
necessity for better hoisting-machinery and a, reduc
tion in the number of shafts, thereby increasing the  
distance over which ore had to be trammed. Then 
it  was found that a high-priced man constituted a 
very expensive motive-power for pushing cars ; horses 
and mules were put into commission ; and, still later, 
air- and electric locomotives have come into very 
general use. There has been much discussion con
cerning the relative merits of these two latter 
system s of underground haulage ; but there is no 
doubt that each has its own field. W here the open
ings are dry and the roof sufficiently high and firm to 
ca n y  the trolley-wire insulatois, there is no question 
as to the desirability of using electricity, but where 
these conditions unfortunately do not obtain, the 
compressed-air locomotive is an excellent substitute.

Timbering. —Where the ore-bodies do not exceed 
10 or 12 feet in thickness, and have a firm hanging- 
wail, nothing can exceed.the cheapness and sim plicity 
of stulls ; but when large orc-bodies are encountered 
and timbering is necessary, the system commonly 
employed is that of ‘ square-setting,’ invented by 
Deidesheimer and first used on the Opir mine on the 
Comstock lode in 1861. Timber is yearly becoming 
more expensive, does not usually last well under
ground, and when the ore-bodies are large, especially 
if there is a tendency to movement in the walls,
‘ square s e ts ’ made from square timbers are apt to 
‘ sw ing’ and afford very little  vertical support.

When large quantities of timber are required for 
square setting, in situations where the distance from 
the forest to the mine is not too great, round timbers 
are very much cheaper and more durable than square. 
A round log has about double the strength of a 
square timber cut from the inscribed square on its 
small end ; and since, in the round log, the concentric 
rings of wood-growth are unbroken and each protects 
the ring im m ediately underneath it from decay, the 
comparison, both in cost and durability, is very 
unfavourable to square timbers. Automatic fram- 
ing-machines can now be had which utilize the full 
strength of round timbers by making a bevel-joint 
outside of the square tennon necessary in all square- 
set timbering. This additional segmental contact- 
area in the joints braces the round timbers so that 
they are much less liable to ‘ sw in g’ in large stopes 
than the square.

In some cases, ‘cut and slice’ a n d ‘caving methods 
are employed, in which the hanging-wall is allowed 
to come down and rest on each successive floor as the 
ore is stoped out, and is prevented from m ixing with 
the ore by a mass of crushed timbers and plank winch 
follows down on the top of the receding ore. In the 
Utah Copper and Boston Consolidated mines, at 
Bingham, Utah, about 4,000 tons copper-ore are 
mined daily by the ‘ caving ’ system. In some large 
mines the stopes are tilled with waste as tast as they 
are freed from ore, and the ground above thereby 
prevented from caving, in the same way as if stulls 
or square setting were used. Steel and concrete a ie  
comin<T slowly into use in shafts, stations and tunnels, 
and wfth the natural decrease in the price of iron and 
cement on the one hand and the rising cost of timber 
on the other, it  is easy to see that the more durable 
forms of construction w ill eventually supersede wood 
on all permanent work.

The direct-replacement system employed in the Rio 
Tinto copper-mines in Spain succeeded perfectly in 
holding both walls and surface in place on a vein from 
200 to 260 feet wide, and, by t a k i n g  advantage of the 
wonderful skill of the Spanish miners in building 
dry stone walls, gives a new method of safely and 
economically mining the lower portions of the lodes 
which cannot be reached by the open-cast systems 
extensively in vogue there.

P um ping .—In the United States, the old-fashioned 
Cornish pump, with its costly foundation, massive 
walkinn'-beam, huge plunger-rods and ponderous bal- 
ance-bol>, was supplanted many years ago by the 
direct-connected steam-pump, which soon developed 
into a most efficient pumping-machine with duplex, 
triple expansion engines and every refinement possi
ble in modern steam-engine practice. These have 111 
many places been superseded by the electric-driven 
plunger-pump, in which,the high speed of the electnc  
motor has been reduced by suitable train-gear. Lai- 
terly, quite a large number of electric pumps have 
been built in which the gear is entirely eliminated. 
The speed of the motor has been reduced, and that ot 
the plunger raised, forming a combination known as 
the express pump. Pumps of this class, with capaci
ties of 1,600 gallons per minute, raising water 1,550 
feet, are now being very successfully employed m  
unwatering the Comstock Lode at Virginia City.

W ithin the last few years great improvements 
have been made in theelectric-drivcu turbine, which, 
with its entire absenee of valves and reciprocating 
parts, threaten to dominate the field completely.

Already we have single-stage turbine-pnmps rais
ing 35,000 gallons of water per minute 150 feet lngh ; 
five-stage pumps raising 10,000 gallons per minute 
600 fee t;  six-stage pumps raising against 800 feet 
head ; and eight-stage pumps, raising 400 gallons
1,400 f e e t ; and responsible firms are ready to contract 
to raise water by this system to any elevation up to
2,000 feet, and guarantee a pnmp-efficiency of from 
60 to 75 per ccnt., according to conditions of 
service.

M ine-L ighting  and  S ignalling .—Incandescent elec- 
trie lighting has long since driven oil-lanips and 
candles out of underground stations and permanent 
levels in which any large amount of work is earned 
on. The recently invented tungsten-lamp with its 
high efficiency, giving 20 c.-p. with an expenditure 
of only 25 watts per hour, makes it  economically 
possible to extend electric lighting very greatly  
throughout underground workings. In some of the 
largest and most progressive mines, candles and oil- 
lamps have already been replaced in the stopes by 
acetylene-lamps, which are not only cleaner and
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safer, but g ive-a  much greater illum ination for. a 
gi ven cost.

lo r  mine-signalling, tlie (Irish-light system operated 
by interrupting, by means of well-protected switches, 
the current passing through the station-lamps i,s 
rapidly replacing the old-fashioned cumbersome bell- 
coid ; and the latest moisture-proof mine-telephones 
give instant communication throughout the under
ground workings, and to and from the surface, with 
little  danger of interruption,

E xplosives.— The use of modern high.explosives in 
m illin g  and tunnelling is now universal ; but there is 
a ciy ing demand for an explosive which can be more 
safely handled, and which on explosion or detonation 
will produce a smaller amoiint of noxious gasses, 
which not only injure the health of the miners, but 
delay the resumption of work after each round of 
shots has been fired.

Aline V entilation.—The ventilation and cooling of 
metal-mines have not yet received the attention 
which their importance demands. In this respect 
W estern engineers could take profitable object- 
lessons from their brethren in tlie coal-fields. Very 
few of our W estern mine-operators go to the trouble 
of recording temperatures and making ventilation- 
maps, showing the direction of the air-enrrents, etc., 
all of which data are necessary before a satisfactory 
system of either natural or artificial ventilation can 
be planned.

The latest high-speed electric direct-driven centri
fugal compressors give pressures up to 45 o a n d  
have been built in sizes up to 40,000 cub. ft. of free 
air per minute ; but there is apparently no lim it to 
the size of the machines which can be built under 
this system.

Tunnelling .—  A ll over the United States, water- 
supply, hydro-electric power and the reduction of 
grades on raihvays are acquiring new and expensive 
tunnels, to which, in the W est, are added the great 
irrigation-tunnels called for in both government and 
private enterprises. The result of all this activity in 
tunneling has been a vast improvement in both 
machinery and methods, and a greatly increased 
number of thoroughly trained and skilled workmen, 
so that records formerly unattainable in the United  
States are now being made in widely-separated 
localities.

Gold-Dredging. —Cliai n - bucket dredging for gold 
was first attempted in 1867 in Otago, New Zealand, 
and the first steam-actuated dredge operating on this 
principle was built on the-M olynenx in 1881.

From a few small dredges copied after those in use 
in New Zealand, gold-dredging in this country has 
grown into a great industry, which is carried on 
successfully from the frozen gravels of the Arctic to 
the sun-scorched river-bars of the tropics, and at all 
altitudes from 10,000 ft. down to sea-level. Under 
stress of competition and the necessity of meeting 
new conditions, dredges have grown both in capacity 
and efficiency to a point not even dreamt of a few 
years ago. Dredges are now built with close- 
connected buckets, of capacities up to 13.5 cub. ft., 
and capable of handling 10,000 cub. yd. of gravel in 
24 hr. ; some have been built with bucket-ladders 
capable of digging 67 ft below the water-line and 
20 ft, above it. A new stacker now under construc
tion will deliver tailings 160 ft. away from and 60 ft. 
above the deck of the boat. Improved construction 
and better management have rendered dredging- 
ojierations less dependent upon weather ; and last 
winter in Colorado a dredge was operated con
tinuously at an altitude pf 9,990 ft , where the 1

temperature on several occasions fell to 20° below 
zero.

Electric Transmission. —  Already the electric 
current is carried to all elevations from sea-level to 
tiiiibei-lino. and there is scarcely a desert iiiiniiK*'- 
canip of sufficient size to justify  the erection of°a  
pole-line that is not equipped with electric power, 
lh e  ease with which this overcomes the old and 
apparently insurmountable problems of scarcity of 
water and fuel constitutes one of the delights of 
modern mining.

The use of electricity has also completely solved 
the old vexed problem of underground sinking and 
hoisting, so that these operations are now as readily 
carried on from deep tuiinel-levels as from the 
surface.

Transmission-lines of all lengths up to 220 miles 
are in daily use, with carrying-capacities ranging up 
to 40,000 k\v. Long-distance transmission-syst'ems 
are in many cases operated at 100,000 volts, and new' 
lines are building' to utilize even higher pressures. 
Recent improvements in insulation promise to make 
still higher voltages possible, which would mean a 
corresponding increase in the distance to which 
current could be profitably carried.

Sam pling .—In m illing and concentrating-plants, 
where line crushing is a necessary preliminary, 
sampling is a comparatively easy and reasonably 
accurate operation, but where tlie ore is to he treated 
by blast-furnace smelting, crushing of any kind is 
objectionable and fine subdivision is prohibited. 
Forty years ago, for the valuation of coarse ore, 
‘ grab5 sampling was in common nse, and this 
method was replaced in slow succession by Cornish 
quartering, fractional division, and split-shovel 
sampling. Then came automatic sampling in many 
forms, but all taking a portion of the ore-stream con
tinuously. In 1884 a new system  of sampling was 
invented which autom atically deflects the entire ore- 
stream for a varying portion (usually one-fifth) of the 
time into the sample-division. Numerous difleient 
machines working 011 this principle are now in nse ; 
and these types of sampling-plants have been 
perfected to such a degree that where the hopper ore- 
cars which are now coming into general use are 
employed, ore may be unloaded, crushed, sampled, 
and reloaded into the outgoing cars, and the giound 
sample delivered in a locked steel box, without ever 
having been handled—the entire chain of operations 
being performed automatically.

Concentration. — The separation of valuable 
minerals from worthless gangue must have been one 
of the earliest operations in lhe history of metallurgy. 
Up to less than 100 yeais ago the pan, tub, and 
inclined plane, which are all so graphically illustrated  
by Agricola, continued to be the only devices in use. 
Hand-jigs were first introduced for the separation of 
coarser particles than could otherwise be handled, 
and the principles involved are in use to-day', 
although improved mechanical appliances have 
changed and enlarged operations to such an extent 
that the primitive origin would -scarcely be recog
nised. About 35 years ago the use of air as a 
concentrating medium was successfully introduced, 
and, despite its many disadvantages, this system, 
assisted by numerous nicchanical improvements, still 
exists and manages to hold its own where watei is 
unobtainable or, for some reason, cannot be used.
In skilful hands, some of the pnenmatic separators 
give wonderful results, but the delicacy of the adjust
m ents and the attendant dust will undoubtedly 
prevent any extensive employment of this method.
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The pulsating water-current recently invented-by  
a distinguished investigator in the concentrating 
field lias already won a place for itself in both sizing 
and jigging operations, and promises to becoinc a 
most important factor in concentrating-work.

Specific gravity is, however, no longer the only 
principle taken advantage of in mechanical ore- 
sorting. To these have been added magnetic and 
static electric separation, and many different methods 
based on the surface-tension of water (with or without 
the assistance of oil or acid), resiliency, and affinity 
for grease. The latter metbod, used very sparing y 
in this country, finds its chief application in South 
Africa, where it  is used in the separation of diamonds 
from other stones.
• The recent discovery by Kunz and Baskerviile tliat 

the use of ultra-violet light would enable a n  observer 
to determine by inspection, with reasonable accnracy, 
the percentage of willem ite in concentiation-tailmgs, 
has already found commercial application on a  very 
large scale, and opens up a wide field for speculation

■ as to what the future may hold in store for us in this

The enormous size of some of the new concentrat- 
ing-plants erected in the W est exemplifies in a 
marked degree the magnitude of the operations now 
being carried on. A t Anaconda, Mont., the Am a - 
gamated Copper Co. lias an eight-unit concentrating- 
plant, each section of which handles 1,000 tons 
in 24 hr. ; and some of the new plants at Jily, JNev., 
and Garfield, Utah, are but little  smaller in size.

.- R oasting fo r  B last-F urnace Sm elting .— 'The earliest 
, roasting-fnrnaces to prepare sulphide ores for blast

furnace smelting were small hand-operated  
reverberatories, with or without fusion-liearths. 
These were followed by revolving cylinders and 
various types of mechanically o p e r a t e d reveibeiatory  
furnaces,' all of which were not only expensive to 
operate and keep in repair, but yielded a product

■ very badly adapted to blast-furnace work, lo -d a y  
these old-fashioned furnaces, both hand and mechani
cal, have been almost entirely superseded by blast- 
system s like the Huntingdou-Heberlein, Carmichael - 
Bradford, and Savelsberg, which make it  possible to 
nlilize the many advantages of blast-furnace smelting 
for the treatm ent of concentrates, fine ore, and flue- 
dust at very low preparatory costs. These systems 
marked a wonderful advance over the old reverbera- 
tory roast with its pulverulent product ; but they  
were still open to the serious objection of requiring a 
large amount of manual labour in charging and 
discharging the pots and breaking up the sintered 
product. In spite o f . this drawback, the results 
obtained were so desirable that study and invention 
along these lines have been stimulated to such an

' extent that there are already in use mechanical 
roasting and sintering-plants (system of Dwight and 

' Lloyd), to which ore can be fed in a steady stream, 
and which will autom atically deliver a desulphurized, 
sintered, and broken-up product in the best possible 
condition “for blast-furnace work. ,

Lead-Sm eltinq .—The largest lead-furnaces m the 
United States have hearths 180 by 44 in., and treat 

' daily from 150 to 255 tons of ore, according to its 
character. M echanical charging is used m  some 

' cases ; but while it  slightly reduces operating-costs, 
it is no improvement metallurgically.

In Australia, where different conditions prevail, 
the improvements in lead-fnrnaces_ have kept pace 
with those in iron and copper-smelting.

R everbera tory  C opper-Sm elting .—In 1867, when 
Kichard Pearce (afterwards President of the 
Institute) built his f i r s t  reverberatory furnaces .at

Black Hawk, Colo., they were considered the acme 
of metallurgical perfection, and their successful 
operation did wonders for the mining industry of the 
State. The hearths of these furnaces were only S by
12 ft. in size, and I heir daily capacity was tons.
As the quantity of ore produced increased and the 
necessity for handling larger tonnages became 
apparent, the reverberatory furnaces have been 
steadily enlarged and improved, until to-day they 
have attained almost incredible dimensions, having a 
hearth-area of 19 by 116 ft. and a daily working 
capacity of fnore than 300 tons, which, m the case of 
easily-smelted ores, has risen to over 400 tons 
These large furnaccs secure great saving of heat, and 
uniform, continuous operation, for reasons into which
I need not enter here.

B la s t-F u rn a c e  C opper-Sm elting .— t h e  early water- 
jacketed blast-furnaces for sm elting copper-ore were 
small, round, wrought-iron affairs, about 30 m. in 
diameter and rarely smelted more than 12 tons of ore 
in 24 hr. From this puny beginning, keeping pace 
with the rapidly growing copper industry of this 
country, furnaces have increased steadily in size and 
improved in mechanical construction, until they have 
reached the enormous dimensions of 17 ft. in length  
by 4 ft. 8 in. in width, with a daily smeltmg- 
c;i,pacity of 3,000 tons of charge. These furnaces are 
mechanically fed, work under an air-pressure of 40 
oz., and give infinitely less trouble than their smaller
progenitors. • . ,

- xfie  water-jackets are completely sectiomzed, and 
it  is possible to renew most of the sections without 
stopping tlie furnace. A t first only one tier of 
jackets was used, then two tiers came into use, and 
now some of the most recent furnaces have air or 
water-jackets replacing tlie brick superstructure, 
thus doing away with much of the roof-accretion 
nuisance. On furnaces built with a crucible, baby 
water-jackets have replaced tlie old cast-iron plates, 
and- water-jacketed nose-pieces have greatly . 
lengthened the life of the furnace-discharge spouts.

The recently invented acetylene blow-pipe pro
mises to be of great service to blast-furnace engineers, 
as through its use it  will soon be possible to obtain 
welded water-jackets entirely free from the objection
able lap-seams and rivets. .

E le c tr ica l S m e ltin g .— There is-no doubt that in the 
near future many minerals now sm elted-with fuel 
will be reduced to metals by electrical processes. 
The electric current possesses the g r e a t  advantage ot 
allowing a most efficient utilisation of the heat ; and 
also complete control of the exposure of the molten 
metals to air or gases.

B riq u e ttin g .— A t many blast fnrnace p la n ts ‘lines’ 
are made into briquettes with the ordinary die-and- 
plunger m achines; but if free acid or copper sulphate 
be present, tlie surfaces of both dies and plungers 
are r a p i d l y  corroded, which obviously increases the 
diameter of the dies and diminishes that of the 
plunders. As this solvent action continues, a point 
is soon reached when the plunger no longer falls the 
die-opening, and pressure forces the material through 
the. space between them, instead of consolidating
the mass. . , ,

W hen a sufficient amount of plastic material, sucn 
as slimes, can be obtained to ,m ix  with fine oie and 
llue-dust, so as to give the mass the property ot 
‘ flowage’ under pressnre, it 'm a y  be briquetted in 
machines similar to those used in making buikling- 

■-brick by the ‘ stiff-tempered ’ process. Solvents do 
not interfere with the operation of these machines, 

- and by constructing the working-parts of steel and 
phosphor-bronze, it  .is possible-to make briquettes
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dry enough to pass directly into a blast-furnace at 
the rate or 600 to 800 tons per day for each machine 
employed, at a cost of less than half of the die-and- 
plnnger system.

Chlorination .—Chlorination is confined almost en
tirely to sulphide gold-ores carrying so little  silver 
that its loss may be disregarded, and which require a 
preliminary ronsting before treatment. The early 
methods of tank-leacliing have all been superseded 
by barre -chlorination,, and in some of the latest 
plants chlorine is prodnced by electrolysis instead of 
by the decomposition of bleaching powder with 
sulphuric acid.

The most desirable features of this process of gold 
extraction are the high percentage recoverable, and 
the rapidity with which clean-ups can be made, 
rendering it easy at all times to know exactly what 
results are being obtained.

The largest plants operating under this system are 
situated in Colorado City, Colo., where two mills 
owned by one concern have .an aggregate capacity of 
800 tons per day.

Cycinidation.—W hile the first patent for extracting  
- f 111 Its ores hy  cyanide solutions was issued in 

186/, it  was not until McArthur and Forrest took it  
up in 1889 that practical results of any value were 
obtained Since that time the-use of the process has 
increased by leaps and bounds in all of the principal 
gold producing countries, and to-day it  is the prin
cipal factor in the world’s steadily increasing gold 
production. Cyaniding seems to work with^equal 
facility  on raw ore, roasted ore and tailings, and 
with the steady improvement in the mechanics as 
well as the chemistry of the process, it bids fair to do 
even greater things in the future than it has done in 
tlie pa,st. -Nor is its use confined entirely to the 
extraction of.gold. In many districts.it is operating 
a I n>7, s“f eess on mixed gold and silver ores. 
A t Millers, Nev., two plants with an aggregate 
capacity of /00 tons per day are operating? on 
lonopah ores, in which the average ratio of silver to 
gold is 80 to 1.

The largest and perhaps the most complex cvanide 
plant in the United States is the Golden Cycle mill 
at V a,?A‘Y  Colo-> which has a daily capacity
ot 1,000 tons, and treats exclusively Cripple Creek 
ore, all of which requires careful roasting and verv 
fine crushing. The Homestake cyanide mill handles 
a larger tonnage, but treats only tailings. N ext to 
tins plant in point of size and importance, and hand- 
“ nS » r' o f « d '  higher grade, is the new mill of the 
Goldheld Consolidated Co., Nevada, which has a 
capacity of 600,tons per day, and contains the very 
latest improvements, culled from American, African, 
Australian, and Mexican practice.

Fume Recovery.—No department of metallurgy 
has made slower progress than this most important 
division, but now, through an unholy alliance 
between the unscrupulous contingent-fee attorney 
and the greedy land-owner, the success of ‘ smoke- 
aim ing is compelling the sm elting companies to do 

tor self-preservation something which they should 
long ago have undertaken for profit. Out of the 
almost numberless devices which have been tried for 
fume-recovery, the bag-house affords the best solution 
ot the problem yet devised. Bags were used for the 
locovery of both zinc oxide and lampblack more than 

•V yeais ago, but were not used for fume-recovery 
until 1878 when B artlett set up a small plant at 
t  ortland, Me. 1 lie first large successful installation
r  laL8- J  u’as erecte!1 V  the Globe Sm elting Co., 
p loso, andhas been in continuous operation' ever 

since. w h ile  the bag-house has been , eminently

successful in the recovery of blast-furnace fume, it 
cannot be used on fumes from reverbatory roastin^ 
or smelting-furnaces^ owing to tlie fact that a portion 
of the sulphur dioxide formed By the oxidation of 
the sulphur is raised to snlphur trioxide by contact 
with incandeseent ferric oxide. A t the United  
btates Smelting. Works, in Utah, provision for 
protecting the  ̂ bag-lionse from sulphnr trioxide is 
made by blowing into the Hues zinc oxide, which 
immediately absorbs^ the sulphur trioxide present to 
such an extent that it  has been found quite possible 
^ u?e bags. The bag-house has proved very
ejhcient in recovering fume from lead-refineries and 
all lead-smelting operations excepting roasting. In 
large copper-smelting plants, where large volumes of 
gas -are produced carrying a sufficient amount of 
sulphur trioxide to destroy woven fabrics, three 
system s are in use—namely : radiation, decreased 
velocity, and friction—and in many cases two or 
more of these methods are combined. At the Washoe 
plant, in Anaconda, long steel-covered flues of enor
mous cross-section have been installed for a number 
of years, and, while this system  does not effect a 
complete recovery of the fumes, it is as nearly 
perfect as it  is possible to make a plant to-day. A t  
Great Fulls, Mont., the Boston & M ontana'Co. is 
installing the friction system at a cost exceeding ■ 
$ 1,000,000, which includes the construction of a . 
stack 506 ft. high and 56 ft. in diameter, and a dust 
chamber in the flue system , of such width that the 
furnace gases will pass through it at a velocity con
siderably less than 500 ft. per minute. From the 
roof of this flue chamber more than a million steel 
wires w ill be suspended, an arrangement which 
experiment has show n to increase greatly the settlin"  
efficiency of the dust-chamber. This installation' i l  
practically completed, but it  w ill be some time before 
the results obtained can be accurately deteim ined.”
—D. W . B r u n to n .— Transactions o f  the Am erican  
In stitu te  o f  M ining Engineers. —Presidential Address 
—Sept. 1909, pp. 837-855. (J. A. W.)

M ISCELLANEOUS.
S i m p l e  M i n e r a l  T e s t s  a n d  H o w  t o  M a k e  

T h e m ,— “ Jndging by the number o f.w orth less  
samples submitted to assay ers to be tested for various 
m etals, aud by the fact that valueless minerals are 
often supposed to be valuable ores, it.is evident that 
many do not realize-how easily some elements may 
be detected. Naturally a prospector can not be 
expected to burden himself with the equipment of a 
chemical laboratory, but an outfit, consisting mainly 
of a few chemicals, test tubes, blowpipe and spirit 
lamp, adds little  bulk or weight and may be of in
estimable service. The writer knows whereof be 
speaks, for he once carried such an outfit over 2,000 
miles, during 18 months in Alaska. Few tests ’can 
be described in a brief article, and the following have 
been selected on account of their sim plicity, and also 
because some of the minerals mentioned are often 
confused with others.

The purer the substance to be' tested the better, 
and, should the mineral be scattered through the 
rock in fine particles, it  is usually well to first con
centrate _ it  by pulverizing the sample and then 
panning in water, the concentrates being subsequently 
dried, and, if necessary, ground finer. A clean 6 in. 
frying pan is very convenient both for washing and. 
drying what is left.

Gold,—Gold ores, when crushed and panned, 
generally show either free m etallic gold or sulphides, 
or other concentrates containing gold, which, how
ever, is not visible... I f . these sulphides be roasted
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over a fire at a dull red lieat, on thin sheet iron, say 
a piece of a tin can, and then leground in a mortar 
to polish the gold, the m etal in many cases will be 
plainly seen on panning again. Should the material 
be oxidized, and when powdered and panned, show 
nothing hut the magnetic oxide of iron, commonly 
called ‘ black sand/ the sample is apt to be worthless 
or very low grade, for the writer’s experience leads 
him to believe that, as a general thing, the black 
sand itself obtained from rock in place carries little  
or no gold. The dried black sand can be readily 
picked up with a magnet.

Copper.—  Greenish rocks are sometimes mistaken 
for ores of copper, which metal may, however, be 
easily detected in the following manner : Pour into a 
test tube, say half an inch in diameter, enough of 
the finely ground material to cover the bottom to a 
depth of about half an inch, add two or three times 
as much strong nitric acid, and boil gently over an 
alcohol lamp until the acid seems to h a v en o m o ie

■ efl'eet and red fumes have ceased to come oft. D ilute  
tlie solution with one or tn o  volumes of water and 
hold a clean bright piece of iron or steel, such as the 
blade of a pocket knife, in the liquid for a few  
moments, when, if present, a thin film of metallic 
copper will be-plainly seen on the blade upon with- j 
drawing and dipping it  in clean water.

Instead of testing this solution with iron or steel, 
strong ammonia may be added in excess to the liquid 
when cool, that is, the test tube, after being well

■ shaken, should smell of ammonia. Tlie addition of 
the ammonia generally produces a reddish-brown 
precipitate due to iron, and the tube should be set 
aside for a few minutes until this settles somewhat.
If a copper mineral, the liquid will have a deep blue 
colour; the more copper the deeper the colour. 
N ickel solutions similarly treated become blue, which 
however, is fainter than the colour produced by 
copper, and in any event the ores of nickel are 
apparently not widely distributed. There are many 
other tests for copper, but the two described require 
little  time, knowledge or skill and are as good as any 
for practical purposes.

T in .—Various minerals are often taken for tin ore, 
bnt as the ordinary ore, cassiterite or tin oxide, is 
alone infusible and proof against all acids, it  follows 
that if a substance can be melted without a flux, or 
can he dissolved in acids, it  is not cassiterite. After  
a few trials, tests for fusibility can easily be made 
with a blowpipe and spirit lamp, beginners, however, 
being apt to increase their difliulties by experiment
ing with pieces far too large. A  thin splinter of a 
mineral, no thicker than the black lead in a pencil, 
is sufficient, and if such be held in a small pair of 
forceps, and the flame be directed with a blowpipe 
upon the end or edge, it  will soon be seen whether 
m elting takes place. Much giief, expense and use
less prospecting for tin could have been saved before 
now had this simple test been at lirst iiuide. I f  tin 
oxide be finely pulverized, mixed with about the 
same amount of powdered charcoal, and twice as 
m u c h  carbonate of soda, tlie whole being made into 
a thick paste with water and then heated on a piece 
of charcoal w ith a blowpipe, beads of m etallic tin, 
can with a little  practice, be readily obtained. Four 
or five parts of pulveiized cyanide.o f  potassium may 
be substituted for the powdered charcoal and soda. 
In so-called ‘ reduction ’ tests of this kind, the inner 
part of a yellow flame should be used, that of a candle 

.answering most purposes. The tin globules may be 
tested by warming them in a test tube with nitric 
acid, diluted a little  with water, when unlike lead or 
silver, they do not dissolve, but are converted into a

white powder. Tin ore being heavy is easily con
centrated by panning the. crushed rock, and when 
pulverized may be of various. colours, such as 
b r o w n i s h ,  gray or purplish. In parts of the Carolinas 
and South Dakota the purplish colour of the tin 
concentrates is characteristic, and serves to distin- 
guisli the powdered cassiterite from other minerals.

Q u k ks ih xr .—  Red oxide of iron and other minerals 
are sometimes thought to be the quicksilver ore, 
cinnabar, but this latter if heated with a blowpipe, 
vaporizes and disappears. Realgar, the red sulphide 
of arsenic, acts in the same way, differing, liowevei, 
from cinnabar in giving off a smell of garlic- while 
evaporating, and in-burning on charcoal with a blue 
flame. Lead cliromate and vanadinite, a lead vana
date, on acconnt of their weight and colour may 
resemble cinnabar, bnt both these minerals blacken 
and fuse on a piece of charcoal before the blowpipe, 
and in the inner part of a yellow flame, such as that 
of ti candle, yield globules of metallic le^d. If 
cinnabar be scratched with the point of <i knife the 
streak is red, which is also the case with hematite, 
while the lead minerals mentioned give yellow  or • 
whitish streaks. When red iron oxide is heated 
with a blowpipe on charcoal, in the inner flame, it 
soon becomes magnetic and thus can be picked up 
with a magnet. The writer was once employed for a 
time in sorting quicksilver ore, the grade of which 
was constantly estimated by crushing and panning 
samples, and noting the amount of cinnabar, which, 
being very heavy, is e is ily  concentrated.

T ungsten .—Tungsten is readily detected, providing 
that the suspected mineral, especially when dark in 
colour, be first ground to a very fine powder. If 
scattered through the rock in small particles, the 
sample should be crushed and panned, and the con
centrates tested, after being dried and ground as line 
as flour. Should no heavy concentrates appear, the 
rock certainly does not carry tungsten in commercial 
quantity, and further testing for the metal would be 
a waste of time. Pour into a test tube, say half an 
inch in diameter, enough of the fine powder to cover 
the bottom to a depth of about half an meh add 
three or four times as much strong hydrochloric 
acid, and boil gently over the spirit lamp for a few 
minutes. Two or three minutes is usually enough 
for scheelite, but hubnerite may require boiling for
10 minutes before sufficiently decomposed. Decom 
position has gone far enough when the tube becomes 
more or less coated with a yellowish film, or when a 
yellow  or olive green powder separates out. Now  
drop in a piece of pure tin-foil, ns big as a T ea when 
tio-htly folded, heat again, and if a tungsten mineral, 
the solution will become a beautifiil deep blue colour. 
Continue boiling and the blue will change to dark 
brown, should enough tin and acid be present, it  
the brown fails to appear, more tin or acid may be 
added as an excess of either does no harm. The tin
foil in packages of tobacco will answer the purpose, 
but the pure article is much better, as the formei is 
nothing out lead thinly coated with tin. The tung
sten compounds are apt to stick to the test lub®’ 
which after being well washed out, may easily be 
cleaned by warming a little  dilute ammonia in it. 
Barium sulphate, or ‘ heavy spar,’ is often mistaken 
for scheelite, but the barium mineral, of course, 
does not react for tungsten, and unlike 
scheelite, which is very difficult to m elt, a thin 
splinter of heavy spar may readily be fused, by 
holding it  in a pair of forceps, and directing the 
flame of the spirit lamp upon it with a blowpipe. Jt 
a thin platinum wiie. be dipped into hydrochloric 
{icid, then into powdered barium sulphate, and be
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held against the lower part of'the alcohol flame until 
red hot, the flame will turn green, the colour persist
ing for some time. Powdered lead carbonate effer
vesces and dissolves when heated with dilute nitric 
acid, neither of which is the case wilh sclieelite or 
heavy spar, if sim ilarly treated'.

M olybdenum .—Micaceous hematite, graphite and 
molybdenite are occasionally confused, but the 
former, unlike the other two, shows a red streak if 
scratched with a knife, and, when crushed, yields a 
red powder. Heat and acids have practically no 
effect upon graphite, but if pulverized molybdenite 
be roasted at a dull .red heat, on a piece of a tin can, 
or in an iron spoon, with free access of air, a smell 
of sulphnr is given off, and the flakes on cooling 
become yellowish or whitish. Molybdenum may he 
detected by evaporating tlie powdered mineral to 
dryness 111 a porcelain cup, with three or four times 
as much strong nitric acid, then heating to boilino- 
with two or three volumes of hydrochloric acid, when 
the addition of a piece of pure tin foil and further 
warming causes the solution to become green, and 
finally brown, if molybdenum be present. If’ pul
verized molybdenite be boiled in -a  porcelain cup, 
with three or four volumes of strong nitric acid until 
dry, and tlie heating he continued for a minute or 
two until copious, pungent white fumes come off the 
surface of the powder on cooling, and portions of the 
cup assume a deep ultramarine blue colour which 
may often be improved by repeatedly breathing into 
the cup while cooling. Thin porcelain cups, or 
‘ crucibles ’ as they are frequently styled, are better 
than test tubes for evaporating solutions, and they 
may he obtained from dealers in assayers’ supplies. 
Two inches wide at the top is a handy size, and the 
cup can be conveniently held over the'spirit lamp by 
means of an iron wire, one end of which i.s formed 
into a loop. A  quarter of a teaspoon, level full of 
the clean powdered mineral, is ample for the above 
tests.

V anad ium .—M ost vanadium minerals may be 
sufficiently decomposed for testing by warming the 
fine powder for a few minutes with nitric acid'over 
an alcohol lamp, preferably in a porcelain cup. 
About six volumes of dilute nitric acid, half acid and 
half water, will generally answer the purp. se, unless 
the substance be difficult to decompose, when a 
longer application of a gentle heat and more of the 
dilute acid may he required. After the acid seems 
to have no more effect, and red fumes cease to come 
oft, the solution is I ' i l n t e d  with one or two volumes 
of water, brought to a boil, and set aside to clear, 
settlin g  may often he assisted by pouring some of 
the liquid into a clean test tube. W.lien fuirly clear, 
add a little  hydrogen peroxide, and if vanadium be 
present the solution will im m ediately become 
reddish-brown. The ordinary 3% aqueous solution 
of hydrogen peroxide, which can be had at most 
drug stores, works well, and about a quarter of a 
teaspoonful of the powdered mineral may be used, 
i f  desired the presence of vanadium may be con
firmed by evaporating another portion of the powder 
to dryness in a porcelain cup, w ith dilute nitric acid 
at a gentle heat, and warming the residue with 
dilute sulphuric acid, when the addition of a piece of 
commercial sheet zinc causes' the solution to become 
bluish-green, then green, then bluish-violet, and 
tinally lavender. The same succession of colours is 
produced by heating the residue with hj drochloric 
acid and tin foil. The clearer the solution'the better, 
and after heating for a minute or two with either of 
tlie acids, it is a good plan to let the liquid settle, 
aim then to pour some of it  into a test tube before

adding the zinc or tin. The dilute sulphuric acid 
solution usually attacks the zinc in the cold, but the 
tin and hydrochloric acid should be warmed. If the 
zinc be in excess, and be allowed to leniain in the 
sulphuric acid solution until chemical action ceases, 
and the liquid be then poured oft, the zinc into 
another test tnhe, the lavender soon changes to a 
deep brown. On evaporating the powder, with the 
dilute nitric acid, the presence of vanadium may be 
indicated by the formation of dark red rings on the 
sides of the cup, but the colour due to iron may 
deceive the unwary.

When a drop of strong nitric acid is placed upon a 
piece of the mineral vanadinite, which is a lead 
vanadate, a yellow coating soon appears. If the 
vanadium sulphide, patronite, be pulverized and 
heated, say on a piece of thin sheet iron, a strono- 
smell of .sulphur is perceived and the sulphur, some 
of which is free, on further heating, takes fire. A  
green solution is obtained when powdered patronite 
is boiled with three or four tim es as much strong 
nitric acid until no more red fumes come off, and on 
diluting the liquid with several volumes of water, 
allowing to settle, and then adding hydrogen 
peroxide, the characteristic reddish-brown colour 
immediately appears. Other minerals have been 
m istaken for patronite, which latter, as far as the 
writer knows, has hitherto been found in Peru onlj-. 
Ib is  patronite oie not only contains a good deal of 
sulphur, but also carbon, and the writer once 
attempted to fuse some of it  with nitre before burn
ing oft the sulphur, and soon discovered the mixture 
to be a very fair grade of gunpowder, little  of it  
remaining after the application of heat.

J c llu r iu m .—Tellurium is chiefly of interest on 
account of its occurrence in combination with gold, 
silver and other metals. Select as pure specimens as 
possible, or if in small particles, concentrate the 
supposed telluride ore by panning, dry and grind 
tlie concentrates to a line powder. H eat with stron« 
sulphuric acid in a porcelain cup, when if the solution 
becomes carmine, it  is a sign of the presence of 
tellurium. The colour can be improved by adding a 
small piece of pure tin foil, heating and allowing°to 
cool, in fact if the 01 e is oxidized, the addition of the 
tin is necessary. The colour fades in time but 
reappears on heating. Instead of at first using 
sulphuric acid, it is better to boil the powder with  
strong nitric acid until red fumes cease to be given 
off', then to add strong sulphuric acid, heat until 
white fumes appear and drop in a little  piece of tin 
foil, the same carmine colour being produced by 
tellurium. These methods are apt to be unsatis
factory at times, hut the more conclusive tests are 
in general more complicated.

Borates.—Borates, of commeicial value as sources 
of borax and boric acid, may be overlooked, and yet 
to test these minerals for boric acid is extrem ely 
simple. Put about a teaspoonful of the powdered 
material in a saucer, moisten the powder with strong 
sulphuric acid and pour some alcohol over the 
mixture. Light the alcohol, and if boric acid be 
present in some quantity, the flame will have a deep 
green colour, especially on stirring. Silicates, like  
tourmaline and some other minerals which contain 
boron, do not respond to this test, but such aie of no 
value for their boiic acid.

N itra tes .—Nitrates burn vividly when heated on a 
piece of charcoal by diiecting the flame of a spirit 
lamp, or candle, upon the mineral with a blowpipe.
If another portion of the suspected mineral be 
powdered, mixed with copper filings, and then heated 
in a test tube w ith strong sulphuric acid, the red
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fumes, characteristic of nitric acid, are given.off, 
providing it  be a nitrate.

Phosphates. —Warm the powdeied mineral for a 
few minutes in a test tube with three or four times 
as much nitric acid, and when cool, pour a tew drops 
of the solution into another test tube containing 
about two teaspoonfuls of cold ammonium molybdate 
solution. If phosphoric acid be present a yellow  
precipitate will soon appear. The ammonium 
molybdate solution is made by dissolving some ot 
the substance in water and adding a little  nitric 
acid.”—G o r d o n  S u r e .— The M ining W orld, Aug. 
14, 1909, p. 369-70. (C. B. S.)

Reviews and New Books.

i'W e shall he pleased to review any  Scientific or Tech
nical W ork sent to us fo r  tha t purpose.)

T h e  N a t u r a l  H is t o r y  o f  x im  To h w h j b  R o c k s . 
B y  A l f r e d  H a k k f .i i , M .A .,  P .R .S . ,  Lectuiei in
Petrology in the University of Cambridge.

• 12s. 6d. (London : Methuen & Co.) .
“ Prof Harker’s reputation as a petrologist stands 

unrivalled in this country and many geo..giste* have 
regretted that his activities as anthoi h a \e  lately
been so restricted. # 1

U ntil some sort of agreement is arrived at as to 
the condition of the earth’s interior, petrology must 
always be to some extent a science wit hout adequate 
foundation Prof. Barker deals with tins aspect of 
the subject with rare ability and philosophical grasp. 
Discussions as to the liquid or other condition of the 
earth’s interior, he infers, cease to be pressing since 
even if the former hypothesis be established, the 
pviilences of volcanoes now active—some of winch 
exhibit a difference of level of nearly 10,000 ft. 
although only twenty miles apart—forbid us, owing 
to the fundamental hydrostatic law, to suppose that 
the lavas emitted are drawn directly from a common 
source. The evidence forces us to tlie coneliiMon 
that the local reservoirs of individual volcanoes are 
supplied by drafts from some much larger body of 
rock m a g m a  with which it  commumcates, wh.le m 
certain cases where evidences over a large area point 
to community of origin, ‘ we must conceive a very 
extensive intercrustal magma-basin, or a tram .1 
such basins, underlying the tract in question.

Prof Harker once more disposes of the erior that 
volcanic action either exhausts or even dominates 
igneous action generally ; its comparatively sub
sidiary importance as a geological agent ( intruded 
rock-bodies bulking far more largely m the composi
tion of the outer crust than extruded material ) being
again noted. Snm m aiily, igneous action may be 
divided into three phases : the volcanic phase, the 
Plutonic phase, and the phase of minor intrusions 
sncli as dvkes and sills. There is sufficient regularity 
about this sequence to give it  a fundamental sigu u -

°a Adopting and enlarging Judd’s conception of dis
tinct petrographical provinces, Harker, in approach- 
inrr the work of rock classifications proper distin
guishes between A tlantic and Pacific branches, the 
tvues of the former 1 eiog richer in alkalies and the 
Utter in lime and magnesia. The former is more-

■ over distinguished by a greater diversity of rocks. 
Concerning the serial relationship of the rocks m 
chronological order, there is great difference of 
opinion, and we are on more difficult giound, t o i

the pintonic phase, at least, it  • is the case that 
decreasing basicity is sufficiently regular, to consti
tute a law. W ith regard to minor intrusions the 
succession is more complicated, but a reverse older 
of decreasing acidity holds good. • .

The last section of the book deals with petrogenesis 
(‘ the study of igneous rocks as the products of the 
consolidation of molten magmas ), the chapters on 
‘ the crystallisation of rock magmas and the 
structures o f igneous r o c k s  ’ being sterling examples 
of the s c i e n t i l i c  treatment of difficult questions. 
London M in ing  Journa l, Oct. 23, 1909, p. 149 (A.. R.)

B e n e k i c i o  d e  M e t a l e s  d e  P l a t a  y  O r o  f o r
ClANTJTIACTON. By FliRDlNAI-iD McCANN Ip .
354 illustrated, 6 4 x 9 i-ill., cloth. $5. (Mexico
Citv, 1909: Published by the.Author.)

“ Mr! McCann lias produced in Spanish an excel
l e n t  practical and scientilic tieatise on cyanidation 
that is worthy to rank with the standard books m 
English on tlie subject;, both in matter and presenta
tion. It is necessarily in part a .compilation, but- 
back of it  is the author’s extended experience, .parti
cularly in the Mexican held, and a wide and in te lli
gent study of t h e  actual methods and results in the 
Feading camps. The main- text of the book, devoted 
to the theory and practice of cyanidation, is clear, 
concise and complete, and also sufficiently scientilic 
to nut the book above the class of manuals foi 
beginners of which there are already too many. The 
chapters given to the practice and results in the lead
ing Mexican mines—lil Oro, Dos Estrellas, Mines o 
M exico, Esperanza, Guanajuato Consolidated, Real 
del Monte v Pachuca, Coscotitlan, Hacienda ban 
Ji’ranoisco^it I’achnca and San R a fa e l-a r e  of tim ely 
intere.-t and great value, although from the progres
sive natnie of the subject are somewhat lansito ij 
for a book. Other chapters deal with special 
problems of cyanidation and present useful tables. 
The book is well illustrated. The wide application 
of cyanidation in Spanish-American countries makes 
the publication of this book in Spanish particularly 
appropriate. It will serve the increasing number of 
Spanish-speaking engineeis who are rapidly iealisiiig  
the urgent need of knowledge of the subject and 
also v\ill be of interest to the English-speaking 
m etallurgists who can read it and who will find it  a 
practical lexicon for the techn.ca phrases of the
b u s in e s s .” __The E ngineering and  M ining Journal,
Oct. 9, 1909, p. 746.' (W. A. C.)

Ashmead, E. Twenty-live Years of Mining. Cr. 
8vo. M ininc /Journa l. N e t 3s. bd.

Bickford, j .  S. V. Faults and How to l<ind Them 
Motor Car Failuies and their Remedies fully  
Explained. Cr. 8vo. lli£ e .  h e t& .b d .

B lit / H and W. Laboratory Methods of lno i-  
g a n i c  Chemist"y. 8vo. Chapman H a ll . ' N et 12s.

6dCane of Good Hope. Departm ent of Agriculture. 
,3th Annual Report of the Geolopca C^nnnssio.i,

T , ; X ® S ,  cv .sv o .

Shorter Course. Cr. .8vo., pp. 990. •/■ M urray.

N ClaJk, !-»■ Gold Refining. Svo. / .  P itm an .

N De'l2 Mar,' Wm. A. E lect.ic  Power Conductors. 
Cr 8vo., pp. 346. Lockwood. N et 9s.

Fischer, Emil. Introduction to the 1=’reparation 
of Organic Compounds, Translated w ith the
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author’s, sanction . from the new (eitrhtlil German 
edition by. K. Y : Stanford. W ith l i f  figures in the 
text. Cr, 8vo., pp. xix-175. W illiam s a n d  Norqate  
.Net 4s. . - ,

Franklin W  S., and E sty,'W . Dynamo Labora
tory Manual, ‘.Vol. I. Direct Current Studies and 
Texts. 8vo, M acm illan. N et 7s. 6d.

Gennnel, G. H. Chemical N otes and Equations • 
Inorganic and Organic. 2nd edition. (Jr 8vo 
pp. 280. Bailliere. N et 5s, • ’

. Geology in the Field. Part I. Edit, by H W  
Monckton and R. S. Herries. 8vo. sd. Stanford.
J.X (it •

Goldschmidt, Rudolf. The A lternating Current 
Communicator Motor and the Leakage of Induction 
Motors. 8vo.,.pp. 220. Electrician. N et 6s 6d 

Hawkins, C. C. Hawkins, and W allis, F. The 
D ynam o: Its Theory, 'Design, and Manufacture.
2 \o ls . ,  5th edition. Rewritten’, revised and 
enlarged. 8vo., pp. 1,152. W hittaker. 21s.

Henderson, John. Electrotechnics, with Diaeranis. 
.Cr. 8vo., pp. 180. Longm ans. 3s. 6d.

H ill, C. S. Concrete Inspection. 18 mo. Sr/on. 
N et 4s, 6d. • *

Hole, W alter. The Distribution of Gas 2nd 
edition. 8vo., pp. 86S. J . A llen. N et 15s.

Jago, William, A  manual of Forensic Chemistry, 
dealing especially with Chemical Evidence, its Pre
paration.andAbduction. Cr. 8vo., pp. 264. Stevens 
ancl H a ll. N et 5s.

Jamieson, Andrew. A  Text Book of Applied 
Mechanics and Mechanical Engineering. Vol. 4 
7th edition, thoroughly revised. Cr. ?vo., pp 29o’
C. Griffin, os.

Johnson, J P- The Ore Deposits of South Africa.
^  ltwtitersnind and Pilgrim s’ Rest 

Goldnelds, and Similar Occurrances. Svo im GO 
C. Lockwood. N et 5s.

Kahlenberg, L. Outlines of Chemistry. 8vo 
M acm illan. N et 11s.

Low, David Allan. Applied Mechanics, embracing 
Stiengtli and E lasticity of Materials, etc. Svo.” 
pp. 560. Longm ans. N et 7s. 6d. ’’

Mees, C. E. Kenneth. A n A tlas of Absorption 
spectra. 8vo. Longm ans. N et 6s.

Oulton, L and Wilson, N .J .  Practical Testing 
of E lectncal Machines. 12mo., pp. 218. W hittaker. 
N et 4s. 6d.

Peckham, S. -F. Solid Bitumens. Roy Svo 
Spon. N et 21s. J

Peel, Robert. An Elementary T ext Book of Coal 
Mining. 14th edition. 12mo.,' pp. 372. Blackie.
^s. bcl.

Pen kin W. H ., and Lean, Bevan. An Introdue- 
V?n <*>„ Chemistry and Physics. 12mo. pp. 236
M acm illan . 3s. 6d.

Modern Practice in Mining. 
\o l .  2. The Sinking of Shafts. Svo., pp. 29^ 
Longm ans. N et 7s. 6d.

Rogers, A. \V. An Introduction to the Geology 
N et 9sP6 y ' N ew  edition- 8v0: Longm ans.

Sheldon, Samuel, and others. A lternating and 
Current Machines ; being the 2nd volume of Dynamo 
-Electric Machinery. 8th edition. Completely re- 
" o f 1;?,1?' ®yo., PP- 366. C. Lockwood. N et 12s.

Shillito, F. W. Handbook of Corliss Steam  
Engines. 4th Edition. Svo. Spon. N et 4s. 0<l.

Smith, H E. Strength of Material. 2nd edition.
Cr. Hvo. Chapman a n d  H all. N et os.

Smith, J. Cruickshank. Oxide of Zinc, Its Nature 

Cr' 8V0" PP’ 112’ Trad’e

271

Stewart, A. W. Recent Advances in Physical 
N et 7s°r| i anlU CI'emlStry- 8vo- PP' 282- Longm ans. 

Steinmitz, C. P General Lectures on Electrical

3rJ edili° n- 8V°- C' L o d Z Z .
, Si rEdward.  History of Chemistry. Vol 1 
(History of Science Series). 12mo. pp 148. Wails'.

Thorpe Sir Edward. H istory of Chemistry. 

N et Is !lenCe MeS)' Cr- 8v°-’ PP' 156- W a tts- 
Trautwine, J C. Concrete. Reprinted from

4 M i " s e£ , B ; " k e ,B “ t " , a ” ' c /^ ~ ”
A{ K - f ' '  ^  W ave-Length Comparator 

foi Standaids of Length. An Instrument for Fine

S r  N et a "  WaVe'Len8th-s of LiSht- 4to-  sd.
Van Nostrand’s Chemical Annual, 1909. Edit, by 

J. Colesen. Cr. Svo. Constable. N et 12s. 6.

Abstracts of Patent Applications.

(C.) 450/08. A lexander John Arbuckle (1), Alfred 
Osborne (2). Improvements in means for separat
ingpulverised , ore or other comminuted solid 
m atter from liquid. 7.11.08.

This specification claims the combination of m ul
tiple settling surfaces and scrapers “ substantially as 
desenbed for the separation of pulverised ore or 
other comminuted solid matter from liquid.
(C.) 109/09. George Hans Hirsch. Improvements 

in tube null liners. 5.3.09.
-This invention relates to tube mill liners consist

ing of channels formed of ribs of iron placed so as to 
cause automatic packing of a layer of the mill chart'e 
l lie se  ribs may either be arranged as a single helix’ 
as mu uple helices, or as separate circles : in all 
cases they are held m position by specially designed 
locking bais, by wedges or by other suitable means. 
(C.) 421/09.' Henry Cawood E r n b l e t o n .  Improve

ments lii or connected with pneumatic stamps 
tor crushing ores and the like. 14.9.09

1. This application covers a device for balancing 
the reciprocating parts of the stamp which are used 
for operating the stamp proper.

2. A  device for revolving the stamp continuously 
variably, and yielding, so that the stamp strikes the 
ore with a tw isting motion.

3. A scheme for making up the length and weight 
lost by the wearing of the shoe.. °

4 A revolving feed drum with longitudinal grooves 
and various adjusting devices. ’
_ 5 A  Scotch yoke for doing away with an oseillat 
m g connecting rod with combinations of all of the 
above.

(C.) 505/09. Charles Allen. Slime separator and 
classilier. 6.11.09. ‘

Ih is  application relates to a slime separator and 
classilier, the principal feature of which consists in 
automatic regulation of discharge. The apparatus 
consists essentially ol a cone lilted with an annular 
buoy in floating suspension in a tank containing a 
liquid, the vertical rise and fall of which is depen
dent upon the proportion of solids to liquids contained 
in the  cone.; this vertical movement regulates the 
discharge opening which consists of a conical’ 
member, in the centre of which a fixed valve is '
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placed, and also opens and closes the end of the dis
charge by its relation to a fixed valve plate.
(C.) 514/09. Harry A ugust Stockman. Improve

ments in means or apparatus for disintegrating 
ores, minerals and other materials, and recover
ing the metal or other contents thereof. 12.11.09.

This application is in respect of a machine “ for 
disintegrating ores, minerals and other materials and 
recovering the metal or other contents thereof.

The apparatus consists of a cylindrical pan having 
its axis inclined at 45° and carried at one end of a 
framed structure, the other end of which is carried 
on a fixed centre.

The end of the cylindrical pan travels on a circular 
path when the framing is moved around its fixed 
centre, and is coustrained to revolve on its own axis.

The inventor proposes to use animal power to 
drive the apparatus, but points out that steam or 
other power may be used.

The material to be treated is shovelled into the 
pan as it  revolves and a continuous stream of water 
is directed into the pan, the overflow passing oft' 
through a pipe in the centre and deliving on to a 
suitable table carried under the framing where the 
metal or other, valuable contents are retained, the 
waste pulp passing off at the end of the table into a 
circular launder or trench which leads it away.

Selected Transvaal Patent Applications.
K k l a t j n g  t o  C h e m i s t r y , M e t a l l u r g y  a n d  

M i n i n g .

Compiled by C. H. M. K i s c h , F.M .C hart.Inst.P .A . 
(London)-, Johannesburg (Member).

( N .B .— I n  this list (P) m eans provisional specifica
tion, and  (C) complete specification. The number 
given is th a t o f  the specification, the nam e th a t o f the 
applicant, a n d  the. date th a t o f f i l in g .)

. (P.) 593/09. Edward Emery Hardach. Improve
ments in stamp dies and means for fixing the same.
28.12.09. ,

(P .) 594/09. Alfred Berriman. Improvements 
in means for disposing of tailings and similar 
material on mine dumps and other depositing sites.
30.12.09.

(C.) 595/09. Percy St. George Kirke (1), Francis 
Sanders Morris (2). Improved method of and means 
or apparatus for producing and utilising a mixture 
of plastic fluids for m otive power or other purposes.
31.12.09.

(C.) 597/09. Frederick Carl Siemens. Improve
ments in regenerative gas furnaccs. 31.12.09.

(C.) 498/09. Dr. Carl Beindl. Improvements in 
and connected with the manufacture of hydrocyanic 
acid and cyanides. 31.12.09.

(C.) 599/09. Kichard Scherl (1), Paul Frohlich
(2). Improvements in or relating to gyroscopic 
mechanism. 31.12.09.

(C.) 1/10. Michael Woods (1), Thomas Jefferson 
Gilbert (2). Improvements in machines for dressing 
rails. 4.1.10.

(C.) 2/10. George Boulton Brown E lliott. An 
improved grating for m ills for pulversing quartz and 
similar material. 4.1.10.
‘ (P.) 3/10. ' W illiam  Edward Harding (1), W alter  
Bedford Thenyon (2). An improved chuck for rock 
drills and the like. 4.1.10.

(P.) 4/10. W illiam  P ill (1), Samuel Thomas (2). 
Improvements in and relating to linings for tube 
mills. 4.1.10.

(C.) 5/10. Arthur Reginald Angus. Improve
ments in and relating to devices for preventing colli
sions between railway trains “ O.”. 5.1.10.

(P.) 6/10. James W hite. Improvements in cen
trifugal pumps. 6.1.10.

(P.) 7.10. Edmund Paul M illington Jerrard. 
Improvements in and relating to mine signalling  
instruments and the like. 6.1.10.

(0.) 8/10. Arthur Eilert Drucker._ Continuous 
Slimes vacuum filter. 7.1.10.

(P.) 9/10. Arthur Yeart Smith. An improved 
method for the construction of gates or gateways in 
fences and improved parts therefor. 12.1.10.

(P.) 10/10. Karl Hens. Portable ambulance 
dipping tank. 13.1.10.

(C.) 11/10. Joseph Storey Curtis. Dem agnetisa
tion apparatus for diamond drill rods. 13.1.10.

(P.) 13/10. Harold Arthur Tute. Improvements 
appertaining t.o the distribution of fluid pressure. 
15.1.10.

(P.) 16/10. L. B. Woodworth (1), H. J. S. 
Heather (2), R. Curtis (3). An improved method of 
electrically altering the range of' overload release 
devices ou switch gear and the like. 21.1. JO.

Changes of Addresses.
M embers a n d  Associates are requested to n o tify  the 

Secretary im m edia tely  o f  any  change in  address, 
otherwise it is impossible to guarantee the delivery of 
Jou rn a ls  or Notices. The Secretary should be notified  
o f  non-receipt o f  Jou rn a ls  and Notices a t once.

ANDERSON, A. G. I /o  Germiston ; Rezende, PeDha- 
longa, Rhodesia.

A t k i n s o n , C. E ., i/o  Queque ; c/o C. L. Atkinson, 
29, Tyrrel Street, Bradford, Yorks.

B a k k a t t ,  B. L., I jo  Bushtick M in e ; P. 0 .  B o x  101, 
Gwelo, Rhodesia.

B R O W N , G. D ., Ijo  Barberton; Burger . Street, 
Krugersdorp.

COATON, A. A ., to  P. O. Box 166, Fordsbnrg.
C o g l e , C . T ., New' Kleinfontein C e .,  Ltd., Benoni.
C o l l i n g s ,  B.. I ., I /o  Exeter ; P. O. Box 80, Salis

bury, Rhodesia.
C o o k e ,  R. C. H .,  to  P. O. Box 210, Salisbury, 

Rhodesia. Consulting metallurgist.
H u t t o n , C. E ., i/o Beneni ; Fairwood, Orange 

Grove, Johannesburg.
JO R D A N , T. W ., to  City and Suburban G. M. Co., 

Ltd., P. O. Box 1026, Johannesburg.
L a k e t , H . ,  i/o Z eerust; Bushtick,. Bulawayo, 

Rhodesia.
M e l v i l l ,  G., I/o  Luipaardsvlei ; c/o Geo. Baker, 

W atermeyer Street, Grahamstown, ,C.C.
N i c h o l l s , R ., i/o Bulaw ayo; P. O. Box 2, 

Luipaardsvlei.
P a t t e r s o n ,  P. F ., Ifo  Perihalonga ; Golden Kopjo 

Mine, per Private Bag, Salisburg, Rhodesia.
P lA S E C K l, S., I jo . Johannesburg; Sub N igel G. M. 

Co., Ltd., N igel.
R e e c e , F. B ., ijo Lead, South D a k o ta ; Socorro 

. Mines, Mogollon, New Mexico, U .S.A .
S m i t h ,  S . A., I jo  B en on i; New Jagersfontein Mining 

and Exploration Co., Ltd., Jagersfontein, O.R.C.
W i l l i a m s ,  G. W .,  I / o Sydney; 90, Q ueen'Street, 

Melbourne, Australia.
Y a t e s .  Prof.' J ., to  Transvaal M ining Institute, 

P. O. Box 2824, Johannesburg.
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