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The Ordinary General Meeting of the Society 
was held in the Lecture Theatre of the Trans
vaal University College, on Saturday evening 
May 1 1st, Mr. A. McArthur Johnston (President)
in the chair. There were also present:__

50 Members : Dr. J. Moir, Messrs F F 
Alexander, E. H. Croghan, K  L. Graham G. o'. 
Smart, Prof. G. H. Stanley, A. W hitby ’ h .  A.

„Prof- J ‘ A - Wilkinson, J. Littlejohn, 
A. 1<. Crosse, E. H. Johnson, A. C. Adams S 
Beaton, B. V. Blundun, W. A. Coles, m ’ h  
Coombe, W. 21. Coulter, T. Donaldson, C. E. 
Hall, W. L. Hamilton, C. B. Hilliard, J H 
Johnson, J. Lea, G. Melvill, P. T. Morrisby W  
Nicklin F. R  Ogle, E. A. Osterloh, E. Pam,' 
J. F. Pyles, G. A. Robertson, O. D. Ross, A. 
Salkinson, A. H. Scarf, W. Sharp, B. C. Sollv
S. H. Steels, W. A. C. Tayler, A. Thomas, J. r ’ 
Thurlow, C. Toombs, J. F. Walker, J. P Ward 
E. M. Weston, A. Wilkinson, W. O. Williams! 
L. J. Wilmoth and P. H. M. Whyte.

12 Associates and Students: Messrs. A. B 
Adams E. A. Barry, E. Brennan, C. E. Deakin’ 
w . J. R. Hunter, A. King, G. Musson, N  N"

7 w nd̂ , H - ° liviei'’ H ‘ G - Roake> H- Stadler, and W. Webb.
13 Visitors, and *Fred. Rowland, Secretary.
The minutes of the previous monthly meetin'o-’

as printed in the April Journal, were con- 
firmed.

NEW MEMBERS.
Messrs. E. H. Croghan and G. Melvill were 

appointed scrutineers, and after their scrutiny 
o f the ballot papers, the President announced 
that all the candidates for membership had been 
unanimously elected, as follows :__
B l u e t t , H b h iik r t  A l f r k d  N e w t o n , M .M . Siman 

Lebong iandai, Benkoelen, Sumatra.- Assayer.’

N o .  11.

C h a m b e r s , A l u x a n d e e  E d m u n d , p .  o .  B o x  20 
Maraisbnrg. Cyanitlei’. ’

P,ATRi ? j ; ’ M - M - Siman, Lebong  land], Benkoelen, Sumatra. Minincr £ noinppi° 
G ifford , H e n r y  Jo h n , Champion Reefs P  O  ’ 

Mysore State, South India. Mining Engineer' ’’ 
H oi.t b y , A lfred  Charlks, P. O K  b

M  u f r ° n ^ n ewSbl1^ '  ConsultinS Electrical Engineer.’
M auglivISON, B u r t o n ,  Telok Betonf

. South Sumatra. Mining Engineer.
R obertson , G eorge A ndjsrson*  Post Office, N ew  

1 nmrose, Genmston. Amalgamator.

The S e cre ta ry : Since th 3 last m eeting o f  
he Society the fo llow in g  have been adm itted b y  

the C ou n cil:—  J
As Associate.—

M i n s c h , W a l t b r  C o e n ™ ,  Telluride, Colorado, 
u .o.A . A.umng Engineer.

As (Student.—
O liv ie r , Salom on  H ercules, Durban Roodenoort 

& e r . td”  1 ■ ° -  ' !0X U0’ ^ e p o o r i .  C > S

The President: Before beginning the general
business of the m eeting I  w ould  like you as 
members of the Society, to express your regret 
at the loss winch the Em pire has sustained by  
the death o f lvm g E dw ard V IL , and also your 
sym pathy towards the K ing, the Queen the

F am ily ller ^  ^  ^  members o f  tJle R oyal

The mem bers all rose to their feet in silent 
acquiescence.

G e n e r a l  B u s in e s s , 

t h e  a n n u a l  b a l l o t  

The President : The next business is the 
.o fv s.CrUi lne? ra tor- the annual ballot for 

and* Mp* h ~ f residents, H onorary Treasurer, 
and M em bers o f Council, to take place at the 
next m eeting o f the Society.

The follow ing gentlemen were elected •__

A  f v ?  R ' AS t?n eS’ T> T ' N icIl0]> S ' NewtonA . D . Viney, A . .Thomas and W. A. C. Tayler.

TEST FOR PRUSSIC ACID.

Mr. A. W h itb y  {Member o f  Council,) ■ I  
have a few  remarks to make on Dr. M oir’s 'test 
for prussic acid. I f  there is one thing I  L o S
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more than another, it is the construction of 
chemical equations. It appears to me, however, 
that Dr. Moir has placed an equation before us 
which is not strictly accurate. Bearing well in 
mind that Dr. Moir is gifted with a powerful 
vein of sarcasm, I  feel that I  am, in a measure, 
inviting an exercise of that same vein in ventur
ing to dispute his equations.

You will remember that the original equation 
put upon the board by Dr. Moir did not balance, 
and that H 20 .7 formed the basis of his claim. I  
observe that he lias modified his empiricism in 
the Journal, and now only claims oxygen as the 
product of reaction. It is therefore evident that 
Dr. Moir is himself a little uncertain about his 
chemical equations, which fact somewhat encour
ages me to proceed with mine.

CuA2 +  2HCN =  CuCN +  2H A +  ON 
This empiricism, however, might be modified thus 

CuA2 +  3HCy =  H CuCy2 +  2H A +  ON 
The acid HCuCy2, according to Dr. Moir himself, 
is very unstable and breaks up in this manner, 

HCuCy2 =  CuCy +  H Cy 
But there is yet another equation

6H Cy 4- 3CuA2 =  3CuCy2 +  6H A 
3CuCy2 =  [Cu2Cy2CuCy2] +  Cy2 

This substance is mentioned in the text books, 
and Comey gives two others which are hydrated 
compounds.

These equations therefore seem to show that 
cyanogen, and not oxygen, is the gas product, 
but in corroboration of my statement I  am pleased 
to be able to call Dr. Moir himself to witness to 
the point.

On p. 211 of the Journal of December last he 
makes the statement that when C u S 04 is added 
to cyanide solution we get

“  C u S 04 +  3KCy =  KCuCy2 +  K.2S 0 4 +  CN.
In presence of acid we get CuCy. precipitated 
as, for example, _

K CuCy2 +  H A =  CuCy +  K A  +  H Cy.”
Now, I  am not denying the value of his test 

by any means. I t  appears quite possible that 
cyanogen thus liberated might attack the hydro
gen, say, in a hydroxyl radicle of an organic 
compound, thus liberating oxygen, but here I 
must confess I  am at fault, and must allow Dr. 
Moir scope in his particular sphere of organic 
chemistry to thrash out this side of the subject.

Dr. J. M oir ( Vice-President) : I  am obliged 
to Mr. W hitby for having brought forward these 
equations, for it is just as well that these dis
puted points should be properly discussed. The 
main answer is, I  think, that' it is quibbling 
about terminology. Mr. Whitby is mistaken in 
supposing I  wrote a wrong equation on the 
board last month. W hat I  wrote was :

Cu£ 2 +  H CN  +  H 20  =  CuCN +  2H A +  £H 20 2,

which is essentially what appeared in the Journal 
except that I  then broke down H 20 2 into 
H 20  +  O. My personal belief is (1) that Mr. 

■Whitby's first equation represents what happens 
in strong acid solutions ; ( 2) the equation quoted 
from the December Journal is what happens in 
strong alkaline solutions; and (3) the equation 
given in this reply represents what happens when 
the cyanide is very small in comparison with the 
copper. I  consider the equation I published in 
the Journal is the simplest one, but I  am quite 
willing to accept any of the other equations. 
The main point is that when a cupric salt becomes 
cuprous, anything else oxidisable will become 
oxidised.

G R A D IN G  A N ALY SES AN D  TH E IE  
APPLICATIO N .

B y  H. S t a b l e r  (Associate).

The universal tendency of modern metallurgical 
practice towards fine grinding made the desira
bility of introducing and adopting a uniform 
system of series of standard screens for com
parative purposes strongly felt, and after labori
ous and careful investigation a standard table of 
laboratory screens has been established and 
adopted by the Institution of Mining and Metal
lurgy.

Although fully appreciating the merits of the 
work achieved and the consideration.1: and prin
ciples which have guided the I.M.M . in establish
ing and adopting the present table of standard 
laboratory screens, I  have found it necessary to 
establisha slightly different ratio, and to extend the 
classification, in order to more exactly secure a 
grading which is equivalent to a successive reduc
tion by one half of the volume (or weight) of the 
particles, or, if only the alternate grades are 
taken, of a reduction by 1 :4 .  As however, the 
sizes of this grading scale are in agreement with, 
or very close to, certain of the I.M.M. standards; 
I  have shown in the attached table the nearest 
corresponding standards of laboratory mesh.

The following notes will show how the varying 
proportions of certain standard sizes of particles 
may be valued in units of energy (E.U .), which 
will allow of an exact expression of the efficiency 
of the crushing operation for purposes of useful 
comparison.

I .— G r a d i n g  A n a l y s e s .
Mines Trials Committee (M .T .C .) Grades.—
1. The most rational and logical system of 

classification into grades, is undoubtedly to base it 
on the reduction of the volume (or weight) of the 
particles, especially for mining purposes, as 
the assay-values are given with reference to this 
unit.
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S T A N D A R D  G RAD ES A N D  SCREENS.

Institution of Mining- & Metallurgy. 
Standard .Laboratory Screens.

Mesh
Aper
ture.

Diam.
of

Wire.

Area o 
Dis

charge

in. in. %

•0025 •0025 25-0

•0033 ■0033 24 T>0

■0042 '0041 25-40
'005 •005 25.0
'0055
'0 0 6 2

"0055
•0003

24-50
24-00

•0071 ’0071 2470
0083 ■0083 24-SO

■01 •01 25-0

•0125 '0125 25-0

•0166 *0107 24 -S
*020 ■020 25-0

■025 •025 25-0

■0312 ‘0312 24-02

0 4 1 6 •0417 24*02

'05 ■or, 25-0
■062 •003 | 2 4 'GO

1
1

■10 25 V

Geometrical Progression.

Hie jVT.T.C . grades are based on the assumption of a 
successive reduction in volume (or weight) of the 
screen products by one-half from grade to grade.
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2. By reducing the cube of the unit succes
sively by one-half of its volume and assuming 
these fractures to be again of cubical shape, each 
size of this series of theoretical cubes .obtained, 
represents a grade of a reduction scale of the 
ratio 2.

3. I f to each of these grades an ordinal number 
be given, beginning with 0 as representing the

unit of 1 in. cube; the following formulas deter
mine the values of the data for the series of 
theoretical cubes.

4. By taking the. sides of this series of cubes, 
as clear mesh apertures of a set of screens, it is 
adniissable to assume that the functions of the 
irregularly-shaped average particles, determined

T a b l e  B.
Relations between values of the data for 

SERIES OF TH E O R E TIC A L  CUBES 
Obtained by Successive Reduction of Cube of Unit.

Number of pieces p : 
produced from Unit

Sides of cubes 
(mesh-aperturss)

Volume of cubes 
(or weight)

v =

Area of fracture |
with reference to Unit

Ordinal or energy ^  
number of grades

V i J
1
p

3 V F

log P
log 2

s;!

S3

log-
1

s:l
log  2 

=  - 'lO lo g S

Volume of 
Cubes

V .

\
v

Vv

Vv
log

log

Area of 
Fracture

F.

Ordinal or En
ergy Number

N.
F 3
27

_27_
~F3

logF  -  log27
log 2

=  ?  +0-477 
10

V 2*

ON

V 2*

ire (F).N .H .-T h e  Surfaces exposed are double of the Area of Fracture

T a b l e  C.

W IR E -S C R E E N IN G .— Relations between D i a m e t e r  o f  A p e r t u r e ,  

D i a m e t e r  o r  W i r e ,  S c r e e n  A r e a  and N o. o f  H o l e s  per .linear 
inch in any Screen having the same number o f holes each way and^ 
m anufactured w ith  one gauge of wire only.

°/o of Discharge of Area : A  =

Diameter of Wire :
■ decimals of an inch Y =

in decimals of an inch Z =

Number of Holes 
per lin. in. X  =

Disch. area A. 
Diam. W ire Y.

Disch. area A. 1 Diseli. area A. 
Apertures Z. No. of.Holos X.

Dia. Wire Y. 
Apertures Z.

Diam. W ire Y. 
No. of llo les X.

Apertures Z. 
No. of Holes X

— —
no z y  
V y +  z /

100(1 - x y )2 . 100z2x2

—
lOz 

— z
•V

1 0 -  J Z
10 X

— —
1 -  xz

X

—
s j  li 1 - x y

X
—

1 0 -  Va 10 x

10 -  J a N/a
z +  y — —

10y lOz

~ . , , v -  -00315 /\V where W =  the weight in milligrams li, of a steel wire is approximately y  -  U U 0 1 J  , 
per lin. inch of the wire.
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II. Stadlcr—Grading A

by two consecutive screens, vary in the same 
ratio as the grades of the theoretical cubes.

For the sake of completeness the relations exist
ing between the factors determining wire woven 
screens are given in Table C. (see p. 384).

5. The absolute values of the true average 
sizes are, o f course, smaller than the theoretical 
cubes, in a proportion which varies with the 
physical nature of the ore, method of crush
ing, shape of mesh hole, etc. As far as relative 
values only are concerned we have not, however, 
to trouble about their exact relative place in the 
scale, and we may take the cubes of the respec
tive grade as representatives.

6. Over nine grades, from 1 in. mesh down to 
■30 mesh (-0166 in. aperture), the true average

. weight of the particles of each grade has been 
ascertained, and the ratio of decrease in weight of 
these particles proved to correspond remarkably 
well with the correct reduction scale of the theore
tical cubes, especially in consideration of the fact 
that the measurements had to be executed with the 
product coming from an ore breaker, containing 
consequently many splinters and fiat shaped 
pieces, not amenable to perfect classifying by 
size. The relation of the true average size of the 
particles to the corresponding theoretical cubes 
representing the mean grade between the grades 
of the screens, varied in the nine tests between 
58 ’3% and 66'9%. and the average of 61-4% can 
therefore be considered as fairly representative 
for the Raad ore and fo ra  product coming from 
ore breakers.

7. With this factor the values, (as E.U., etc.,) 
of the larger pieces remaining on the 1 in. screen 
which would offer difficulties to-classifying by 
screening, can easily be determined, by using the 
formulcB of Table B, from the average weight of 
pieces of approximately equal sizes, of 'divers 
groups, into which the material to be examined 
is first assorted by hand.

8. The average value of screen products deter
mined by two consecutive— possibly far distant__
screens, are those of the grade having a number 
which is the arithmetical mean of the ordinal or 
E.U. numbers of the two screens, and therefore 
corresponding to those obtained by the applica
tion of E. J. Laschinger’s formulas (ft).

9. The product passing the finest screen used 
for grading, may by practical experience, be 
assumed to be represented by the following 
values :—

Average Product Passing1.
Ordinal 
or K U. 
Number.

Correspond
ing' ilesh  
Aperture.

200 m. ('O0246 in.) screen 
90 in. ('00620 in.) screen

28
27'

■00155 in. 
•00125 in.

'alyscs and their Application.

For the estimation of the average grade of the 
remainder on the coarsest screen, the battery screen 
used gives, in most cases, valuable information con
cerning the size of the coarsest particles,allowing to 
take the mean as above. The amount of the per
centages may also be used as a guide in this 
direction, as a large percentage indicates 
evidently a coarser average grade than a small 
percentage, as in the case of final pulps, where the 
average grade is bound to be very near to that of 
the coarsest screen used.

10. The number o f grades obtained by this 
scale at the crushing ratio 1 : 2, being too great 
for general use, each alternate grade only has 
been retained, and this restricted set determines 
therefore a reduction scale at the ratio 1 : 4.

11. The present scheme, as will be noted, 
standardises not the screens, as such, but estab
lishes an unerring standard for the sizing and 
classifying of the screen products into grades. It 
is consequently valid for all screens of any 
description, and completely independent of 
purely practical and commercial considerations, 
which have to guide millmen and manufacturers 
for meeting the varying requirements in practice.

12. The ■ standard grades apply to screens 
in practical use as well as to laboratory screens, 
and the only difference to be made is, that 
for the latter, as instruments of measurement, 
a high degree of accuracy must be required. 
In this regard commendable efforts have been 
made by the I.M.M ., resulting in the creation of 
a specially made set of standard laboratory 
screens, which individually are most accurate with 
regard to mesh apertures and uniformity of dis
charge area, but, in part do not fill the require
ments of the system of classification which I 
advocate, for reasons given below.

13. Summarising the advantages of my system 
of standardisation of grades, they are :__

■(a) No really new departure from standard 
practice.

(b) Equality of steps with regard to reduction
in volume.

(c) A  sufficient number of grades.
(d) In lependence of wire gauge, and there

fore, immediate applicability to screens 
of any description, with round or square 
holes.

(e) The standard grades are exactly the
same for screens in practical use in metal
lurgical operations as for laboratory 
purposes, whilst the screens may vary 
in accordance with the gauge of wire 
used, with degree of accuracy in their 
manufacture, etc.

( / )  No limit to extension in either direc
tion, or by interpolation.
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(g) The variations of all other functions of
the particles, besides the diameter, can 
be expressed by equations, or plotted 
out in regular curves.

(h) Any odd screen of which the clear aper
ture is known, can readily be inserted 
in the scale by the use of tne formula} 
given in Table B.

(i ) The ordinal numbers represent at the
same time the relative value of the 
energy required to produce the respec
tive grade from the unit. ,

( j )  The average values of screen products 
determined by possibly far distant 
screens are readily obtained.

{]'.) Any projected standardisation of battery 
screens can easily be made to fall in 
with the present scale.

(I) The so-called 60 and 90 mesh screens 
(aperture '01 in. and '006 in. respec
tively) are already in general use on 
the Rand.

Accuracy.—
14. The measurement of the size of particles 

by grading'with screens can never claim to be 
scientifically exact, as too many factors of in
accuracy have to be reckoned with, as for instance, 
the limits of accuracy in the manufacturing 
of the screens, the alterations in their apertures 
by wear, and the fact that the actual maximum 
s i z e  of the particles passing through any given 
screen varies with different ores, different grinding 
systems, and different methods of conducting the 
grading analyses, etc.

15. Even if it were possible to bring the 
measurement by screening to a high degree of 
perfection, it would be futile to pretend to exces
sive refinements, as the working conditions of 
milling plants are, in practice, subject to unavoid
a b l e  fluctuations, and the samples subjected to 
grading are only more or less representative 
averages of mill products, varying within consider
ably wide limits.

ie .  For scientific and accurate work the full 
set of M.T.O. grades should be used, but for the 
daily control of operations on the mines, the 60 
and 90 M.T.C. grade (50 and 80 mesh I,M.M. 
screen) are quite sufficient.

17. Considering the above-mentioned factois 
of inaccuracy, it is unnecessary to work closer 
than to the first place of decimals in the percentage 
ratios.

Methods o f  Conducting Grading Analyses.—
18. Although the wet method may give more 

accurate results, the dry method is for practical 
reasons almost exclusively in use on the Rand. 
I f  a sufficient number of screens be taken, a dis

placement of even a few percentages fiom one 
grade to the next adjacent one, will not appreci
ably affect the result. More care must be taken 
with regard to the slime, which adheres to the 
coarser particles, and if the operation of screening 
be not prolonged over a very long time, a displace
ment of about 2% takes place from the very 
finest to the coarser particles. This inconvenience 
can, in practice, be overcome veiy satisfactorily 
by adopting the mixed method.

19. A convenient weight of the sample is 
dried and then the sands are washed in a suitable 
circular metal frame having the finest screen it 
is proposed to use, fitted into its bottom. The 
washed product freed from the finest grade 
is dried in the same screen-frame, and the grad
ing is then continued and finished on the re-diied 
sand.

20. The following advantages are claimed for 
this mixed method :—

(a) Greater accuracy.
(b) Saving in time in spite of the double

drying, as with washed sands, in a com
paratively short time a clearly defined 
end of the operation of screening is 
reached.

(c) N o dusting.
21. For the drying of the sand, steam or 

waterbaths should be used, as too great a heat in 
drying the sand causes the bursting of about 2/0 
of the coarse particles, the splinters going to 
increase the +  120 grade especially.

22 The practical limits of manufacturing are 
reached with the 200 mesh ('0025 in. aperture) 
screen, and for further classification the metal
lurgist will have to resort to the elutriation method 
by which the particles are, in a current of water 
of varying velocity, classified on the basis of their 
hydraulic value. In consequence of the influence 
of the varying shape and specific gravity of the 
particles, this method gives, with regard to the 
volume of particles, no clearly defined grades, but 
on' the other hand, the' gradings are more in 
accordance with practical working conditions. The 

I portion to be examined by elutriation, must be 
separated from the wet sands before they are dried, 
in order to avoid any alteration, due to heat, of 
the particular physical properties of the slimes.

2 1 ___A p p l i c a t i o n  o f  G r a d i n g  A n a l y s e s .

Theory.
23. The area of fracture over which the 

cohesion of the molecules lias to be destroyed, 
multiplied by a co efficient determining the 
resistance which the molecules oppose to their 
separation by the exercise of any stress (crushing, 
tensile, shearing, etc.) represents the force  required 
to cause the fracture,
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May 1910 II. Startler— Grading Analyses and their Application.

24. In order to perform mechanical work, this 
force has to run through a distance, represented by 
the deformation which the body can stand before 
reaching the breaking point. It is in this con
nection immaterial that this distance of deforma
tion within the limits of elasticity and plasticity is, 
for not perfectly homogeneous bodies, subject to 
variations, which for highly elastic and unplastic 
bodies as quartz, glass, etc., are too insignificant 
to be considered, and in addition they arc by the 
nature of our crushing appliances averaged to such 
an extent, that these averages are as good as exactly 
defined figures. Dealing with relative values 
only, we have not even to care about the exact 
extent of this deformation, and all that we need, 
is to be satisfied, that this factor is a constant 
function of the diameter of the particles to be 
crushed.

25. The mechanical work done is represented by 
the product of the force by the distance, but. as 
in a regular scale of reduction by volume the 
diameters of the particles decrease at the same 
ratio as the area of fracture increases the product, 
or the mechanical work required for reducing the 
volume (br weight) of the unit from one grade to 
the next following, is a constant for ea.ch grade, 
called the crushing or energy unit'(E .U .).

26. The same conclusion is also arrived at by 
the application of ‘ ‘K ick ’s Law,” which reads

“  The energy required for producing analogous 
changes of configuration of geometrically similar 
bodies of equal technological state varies as the 
volumes or weights of these bodies.”

The volumes of the particles decrease from 
grade to grade at the same ratio as the number 
of the particles, constituting in their total 
the volume of the unity, increases, and the 
product of the volumes into the number of the 
pai tides of that grade is, therefore, constant for 
each grade. As in conformity to the above law, 
the amount of energy absorbed is proportional to 
the volume of the body to be crushed, it follows 
again also that the total energy required for reduc
ing the weight of the unit, is constant f o r  each 
grade.

27. The ordinal numbers of any. arithmetical 
progression given to these grades represent 
consequently the relative values of the energy 
which has to be spent upon producing this 
respective grade from the initial unit, or the 
'mechanical value of. the grade.

28. For obtaining the mechanical value o f  
mixed sands, we need only to multiply the per
centages of the gradings by the number of the 
energy units of the respective grade and add the 
products.— This possibility of having the grading 
° f  pulps condensed and expressed in one repre
sentative fiyure  proves to be o f great value.

3S7

-9 . The useful work done p er  unit by anv 
crushing machine is determined by the difference 
between the mechanical values of the samples 
taken at the inlet and the discharge of the 
maclinje, and for obtaining the total work done 
this difference has to be multiplied by the tonnage 
dealt with. s

30. The  ̂relative mechanical efficiency is the 
value obtained by dividing the total work done 
by the unit of energy (for instance, H .P.) :
Relat. uiech. efficiency =

Tonnage x work done per unit in E.U.
Unit of energy (H .P.) 

Examples o f  efficiency calculations (B andore).__
31. A. Stamp.—

Battery screen : 64 mesh 0'097 in. aperture.
.Running weight : 1,1-50 lbs. (energy 1,174 

lb. ft. secs.) ’
Power consumption : 2'6 H.P.
Duty : 9 tons jier 24' hours.

S 2 |T 

s ’5* 5

c j o u - ' j o c o  m io
O l —I ( i l  c q  o  o o

Subject to variations, 
but by practical ex
perience it has been 
ascertained that the
O j*Tade(l in. screen) 
represents a fair 

ave.iaye size.

>

I
C/3

—i ^  ^3
25 2  ?£ ~ ^  ^
o c c o o o o o

.Z <L> 
C M

Ol © o  © o  © © o
_ —  O l CC x  <N ©  ©  

—  CM CM+ + + + + + + i

B .— Tubemill.

Dimensions 22 ft. x 5' 6" diam. 
Banket Ore-feed 6'75 tons p. 21- hours. 
Speed : 30 revolutions p. min.
Power consumption say 100 h.-p.
Duty : 290 tons p. 24 hours.
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+  60

coarse pulp 15% 
fine pulp ... 3%

+  90

10%

■90

6-5% =  24-45 EU. 
87% =  26-13 EU.

■SOSC — i)2 o t?

.z o •/-
<M O O O O O O O f2 '7  2h (M IO X ^  O O -  £ =

j-» « • • / o I / u / w t
34. The difference between tbe mechanical value 
of the Final (cyanide) pulp and the Battery pulp 
represents the work done per unit (say 1 ton), by 
the secondary crushing appliances, and their total 
work done, i.e., the sum of the products :

Tonnage x (Mechanical value Discharge minus 
Mechanical value Inlet) 

of the single units must therefore be equal to 
Battery tonnage x (Mechanical value Final 

pulp minus Mechanical value Battery pulp.) 
From this fact the correctness of the measure

ments can readily be checked or inversely the 
efficiency of the secondary grinding machines can 
be controlled by the difference of the Mechanical 
values of the Final and the Battery pulps, of 
which reliable average samples are taken in any 
case for assay purposes, 

j 35. The great advantage connected with my 
method of expressing the values of the gradings 

j in one representative figure is that it allows of the 
I solution of many interesting problems : for 
I instance, the redistribution of the battery and 
1 tubemill discharge pulps, which in the spitzkasten 
\ become mixed up, can by calculation be exactly 
I analysed into the amounts delivered to the cyanide 
j works or returned to the tubemill for regrinding.

Total toork done by Tubemill in "24 hours : 
Reduction of Pulp feed =

290 tons x 5-31 EU. =  1539-2 
Reduction of Banket ore =

6 75 tons x 30 EU. =  202 5

EU.

Total work done in 24 hours ...1742-4 EU.

1742-4 EU
100 H 1J.

=  17-42Relative mech.
efficiency p. HP.

32. Under the conditions of the above examples, 
taken from practical work, the efficiency per HP. 
of Tubemills (17 42) is only about that of the
stamps (70'40).

33. For general guidance some instructive 
figures of mechanical values might be of interest : 

Battery pulps varying with the increase of the 
fineness of the screening from 17 0 EU  to 24 ’5 
EU.

Tubemill intake depending upon more or less 
perfect removal of the finest particles by the 
classifiers two to three EU. less.

Tubemill discharge, varying with working 
conditions, especially coarseness of feed, from 
21-0 E U  to 24-5 EU .

Final (cyanide) pulp  varying between the 
following extreme limits :—

BaHery
l i r

Gradinas v&-Tonnages v
X  =  tons per 24 hours tubemill return sands.
A  =  tons per 24 hours total sand and banket feed.
B =  tons per 24 hours total net battery duty.
C =  tons per 24 hours total ore milled.
D =  tons per 24 hours tubemill sand feed only.
F =  tons per 24 hours banket-feed only, 
c =  Difference mech. values of cyanide and 

battery-pulps. 
e =  Difference mech. values of tubemill intake 

and eyanide pulp. 
h =  Difference mech. values of tubemill intake 

and discharge pulps. 
g =  Mech. value represented by  reduction of 

banket pieces to size of cyanide pulp, 
i =- Mech. value represented by reduction of banket 

pieces to size of tubemill discharge pulp.
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The mechanical work done in tubemills beino- 
determined °

(1) By difference of work done represented 
in Intake and discharge pulps =  Dli +  Fi.

(-0 ®y difference of work done represented 
in the portion of the tubemill discharge delivered 
to the cyanide works and the tubemill. inlet

pulp =  (A  -  X )De +  Fk'
A

(3) By difference of work done represented in 
Cyanide and Battery pulp =  g c +
we obtain by equalising the above values for 
instance for the amount of the return sands •

X  =  A  -  o r . X - A -  (Bc +  Fg ) -̂
De +  FgDe +  Fg ’ ’

By neglecting the Banket ore feed the formula 
would become reduced to :

X  =  A  -  —  , or, X  =  A  -

36. The energy absorbed in the reduction of 
the Banket ore feed to the size of the F inalpulp 
can as an average be estimated at 30 EU. (26 
EU. being the mech. value of the final pulp with 
reference to the initial unit, plus 4 EU. repre
senting the energy absorbed for the reduction of 
4" pieces to the size of the initial unit or O 
grade.) For 22 ft. tubemills, as in general use 
on the Rand, the work done in reducing the 
Banket ore represents, depending upon the 
working conditions, 5 to 25% of the total work 
.done.
37. The mechanical values of the pulps may in 
nmny cases, where a great accuracy is not re
quired, be calculated from the gradings of the 
three grades only, determined by the usual 
screens Nos. 60 and 90. This simplified calcula
tion compares for inst. forabove tubemill example 
as follows :—

G'rade.

+ 60 
+ 90 
-9 0

lX'IAKH. OiyciIAItGK.

Wjfhts.

%

i Jleuli. 
value of 

.Mean 
Grade.

E.U.

Mooli.
value

of
Intake,

K .U .

Wghts.

%

.Mech. 
value o 

Mean 
Grado.

E.U.

Mecjh. 
value of 

Dis- 
charge.

E.U.

76 -9 15 5 11 -92 2 9 -9 IS 5 '3 815*5 21 -0 3 26 ? 9  0 21 6 -0 9
7 -6 27  0 2  0 5 41-1 27 11-10

100 17 23 100 22 '57

C onclusion .
38. All through the experimental work, executed 
on behalf of the M .T.C., it could be ascertained 
that this method of efficiency calculation is for 
fine as well as for coarse crushing, correct and 
reliable, and in perfect accordance with the 
results of practical experience. Based on these

facts it can be stated that we are now in a 
position to determine with a comparatively high 
degree o f  accuracy the relative merits o f  different 
c? ushing appliances, or the media,niva,l efficiency 
of one and the same machine working vAucler 
varying conditions.

39. In the author’s reply to the discussion on his 
paper on Heavy Gravitation Stamps, Dr. Caldecott 
comes forward with a method of his own for 
computing efficiency, in tacit opposition to mine, 
the merits or otherwise of which, as an active 
and interested member of the Mines Trials Com
mittee, he ha's had under close observation for 
more than a year. The discussion on his paper 
being closed. I  may be allowed, under these 
circumstances, to take the controversy up in the 
present paper. In order to stimulate Dr. 
Caldecott to redouble his efforts to discover flaws 
m  the correctness and reliability of my method 
I  begin by saying squarely and in plain terms’ 
that his method is not only unscientific, but also 
inaccurate. All the figures obtained by, and the 
conclusions drawn from it, are incorrect, mis
leading, and therefore worthless.

Dr. Caldecott first finds it very convenient to 
introduce a new “ nominal crushing unit.” This 
he defines ;is a stamp of an arbitrary description 
as regards weight, drop, and number of drops per 
nnnute. With no. reasons given, it is difficult to 
see the desirability or necessity of introducing a 
new unit for the measurement of the energy used 
by different stamps when such units as ft.-lb., 
sec. or li.p are already available and easily under
stood. This device is so much the more needless 
as the value in normal crushing units of any 
other stamp of different weight or working con
ditions is to be determined by the ratio of the 
ft.-lb. sec. or li.p., of the particular stamp to 
that established as the normal crushing unit, 
lhere is, therefore, no reason why the usual 
units should not be taken as a standard. It is 
then further arbitrarily assumed that a tubemiil 
of assumed dimensions, with an assumed power 
consumption is equal to .30 such nominal crushing 
units. The admission that this ratio “  varies 
somewhat according to the conditions of operat
ing ” is appropriate, provided that the limit of 
elasticity of the term “  somewhat ” be made wide 
enough to stand the enormous strain of the very 
great effect of these operating conditions on the 
efficiency of tubemills of equal cubical capacity 
inside shell.

I  do not lay too much stress on the above 
points, which are only “ som ewhat” inaccurate; 
but a very serious error is made by taking the 
production of the -  90 grade as a standard of the 
work done in crushing. By the use of his theory, 
which Dr. Caldecott bases on his finding that 
“ the more tons of this material that can be
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obtained per stamp, or per tubemill, or per horse
power, the better,” undue credit is given to the 
“ finishing”  work performed by tubemills on an 
already very fine feed ; whilst the hard work done 
by other crushing appliances in reducing the 
coarse particles to the size of this feed is com
pletely ignored. By similar reasoning Dr. 
Caldecott might have said that the ultimate 
object sought is the reduction of the + 6 0  grade 
and in this case he would have come to just the 
opposite conclusion, namely, that practically all 
the work done in crushing is performed by the 
preliminary crushers and very little' is left for the 
tubemill to do. The fact that the figures 
obtained by his method do not show any advant
age in favour of coarse crushing will perhaps 
shake his confidence in his method more than 
any possible criticism. Indeed, according to his 
figures, the production of the — 90 grade is, for 
the same stamp weights, about the same for any 
coarseness of battery screens, whilst by my 
method, which never fails t o " accord perfectly 
with practical experience, the greater efficiency 
claimed for coarse crushing stamps is clearly 
shown by the figures obtained. They are for a 
stamp of 1,250 lb. running weight, as follows :—

Mesh and 
Batter,

Mesh.

Aperture of 
/ Screen. 

Inch.

D uty per 
24 Hours. 

Tons.

Mechanical 
Value of 

Puli). 
E.U.

Relative 
Mechanical 
Efficiency 
per H. P.

9 •272 13-0 18-0 234-0
200 •053 , 7-5 ' 21-5 161-3
600 •028 6-5 23-2 150-8

1,200 •017 5-2 24-3 126-4

40. In conclusion, I  wish to record my appre
ciation of the courtesy of the Mines Trials Com
mittee in granting permission to use data obtained 
in the course of my investigations whilst in their 
employ, but I  am personally responsible for the 
mathematical reasoning and considerations derived 
therefrom together with the opinions expressed.

Besides many minor articles and contributions 
scattered in technical publications—too numerous to 
be quoted—especially the following literature has 
been consulted on the su b ject:—

1 The relative chapters in well-known mining books.
2. I.M.M. London. Bulletin  No. 3S, 1907.
3. Report, of Sub-committee on the Standardisation of Battery

Screening. Supplement to the Journal o f  the Ch. M. M .t 
Johannesburg, June, 1906.

4 C. de Kalb, Engineering and M ining Journal, July, 1905.
5. E. T. Henderson, Australian M ining  cfc Engineering h e  view,

November, 1903. ,
6. W. M eDcrm ott, Standardisation of Screcns. Crowther ana

Goodman, Printers, London.
7. W. A. Caldecott, this Journal, November, 1005.
8. Philip Ar?all, M ining and Scientific Press, 190S.
P. S. H. Pearce and W. A. Caldecott, this Journal, Sept., 

1906, and contributions from H. A. W hite (O ct., 1906); 
Prof. R. H. Richards (Feb., 1907); F. J. Laselnnger 
(Jan, 1907), etc. . , ,, ,.

10. Arthur Yates, this Journal, Dec., 3903, and contributions 
from H. Stadler (April and A n y., 1909), H. A. W hite  
(May, 1009).

11. Harry S. Denny, Journal S. A .A . o f  E. . and contributions
by Messrs.'G. F. Busch, J. A. Vauyhan, ctc. *

12. G' A. and 11. S. Dunnv, Journal S. A. A. o f  E ., June, 1903.
13. H. Stadler, Journal S .A .A . o f E . ,  Due., 190S, and Feb., 1910,

etc.

Mr. H. A. White (Member- o f  Council)'. I 
wish to propose a very hearty vote of thanks to 
Mr. Stadler for this very able and interesting 
paper, which represents not only a great deal of 
thought but a large amount of work. His 
method of substituting ideal grades for the 
mechanically imperfect screens, actually used, 
seems a step in the right direction. It is obvious 
to all present, who are interested in this question, 
that the author’s theoretical results are entirely 
based on K ick ’s theory, which has not yet re 
ceived universal assent. The conclusion arrived 
at on this basis, which denies the tube mill an 
efficiency greater than a fourth that of the stamp 
mill, and shows a doubled efficiency for the latter 
when 9 mesh is used instead of 1,200, can 
scarcely *be said to “  accord perfectly with 
practical experience.”

I  think some little allowance is due to the 
tube mill upon a consideration of the fact that it 
has to work on particles which the battery d is
criminates against, and debit must be made 
against the battery for that portion- of the 
material it deals with, which forms the clayey 
portion of the slime produced, as this must be 
not only more easily reduced, but must cause 
planes of weakness in the, rock to be crushed.

It may be considered, however, that the law 
which refers work done to area of surface ex
posed has the advantage in our present circum
stances, where increase of this area is the 
desideratum for further extraction of the precious 
metals. This increase of area is acknowledged to be 
obtained at a cheaper rate in tube mills, and so a 
greater proportion of the work is profitably 
thrown upon them when larger screens, allow a 
greater capacity for the battery. But if the 
large majority of our engineers are really at 
fault in adopting the tube mill, and if it be 
really as mechanically inefficient as Mr. Stadler’s 
deductions show, I  am at a loss to understand 
why the author lias not gone a little further and 
proposed stamps for his secondary grinding, and 
shown us how to save three-quarters of the 
power, now wasted in the tube, by that or some 
similar means.

It is certainly to be hoped that so valuable a 
paper as this may meet with a full and vigorous 
discussion.

Mr. E. H. Johnson (Past President)-. I 
would like to second the vote of thanks to Mr. 
Stadler for his interesting paper. Mr. Stadler 
has devoted himself very closely for some time to 
the study of a method for deducing relative
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efficiencies of crushing appliances from the 
grading results, and his paper forms an interest
ing addition' to the literature of the subject. 
The translation of grading results into the horse 
power required to produce them is somewhat 
difficult with the local conglomerate ore owing to 
the different resistances to sub-division offered by 
the varied constituents of the ore. For instance, 
using a screen mesh on the stamp niill of 0'27 in. 
dia., there is produced approximately 26% of 
material passing a screen of '006 in. aperture, 
which apparently requires little mechanical 
energy to produce. This and similar observed 
facts do not coincide with the “ equal techno
logical state ” required to render K ick ’s law 
perfectly applicable.

E X PE R IM E N TS ON TH E P R E C IP IT A TIO N  
OF G O LD  FROM  C Y A N ID E  SO L U TIO N  

BY CARBO N  IN  LIM E.

By E d w a b d  H. C k o g h a n  (Member of Council).

The subject matter of the following contribu
tion was first mentioned at our meeting of April 
of last year, when Dr. Caldecott gave a short 
note on “  the precipitation of gold from solution 
by carbonaceous matter,” and at that time I also 
touched upon the subject. In view' of the state
ment then made it would seem that this half 
burnt coal or carbon, as some prefer to name it, 
might have a deleterious effect in precipitating a 
small quantity of gold during- the cyanide treat
ment. A t the above mentioned time our late 
deceased and most esteemed member, Mr. Wager 
Bradford, asked certain questions which may be 
classified as follows :—

1. What is the maximum percentage of carbon 
which may be present in lime without causing 
precipitation of gold in the treatment vats ?

2. Are there any figures to prove that 0 ’1%, 
for example of carbon in the lime used, results 
in the precipitation of gold to any appreciable 
extent?

3. Is it possible that a very small percentage 
of carbon in a lime may be present without 
exerting any deleterious influence 1

4. Is it certain that the results of the laboratory 
tests will be obtained in a 500 ton vat ; in other 
words, will working results confirm laboratory 
experiments ?

Dr. Caldecott, to whom these questions were 1 
put, gave a reply the principle of which was, that 
even if only a trace of gold were precipitated the 
value of this would represent thousands of 
pounds on the tonnage of ore yearly milled on 
the Rand, and therefore if it is possible to obtain 
carbon-free limes only those limes should be

employed. It was practically impossible to make 
any deductions from working results as the limits 
of experimental error of sampling and assaying 
would probably be exceeded. This then briefly 
sums up the position to date.

In view of the fact that metallurgists still 
disagree on the matter, I  decided to carry out 
some experiments. These trials were made in 
such a way that if results were positive it might 
be possible to make some deductions and establish 
a guide for specifications, by noting the effects of 
different percentages of carbon, and in accordance 
with the quantity of lime used per ton of ore by 
any particular mine, so enabling a standard or 
maximum allowance to be fixed.

The details of the experiments are as follows :
1. Reagents'. Gold Cyanide Solution.— This was 

prepared by making first a very strong solution 
by dissolving a known quantity of gold in a 
minimum amount of pure potassium cyanide 
and diluting with tap water until it had 
an assay value of about 1 dwt. per ton. A  
weighed amount of potassium cyanide was then 
added to give a strength of about 0 ' 1% and 
filtered lime water to act as protective alkali to 
about '004%. This was covered and allowed 
to stand over-night. The next morning 
the clear solution was tested, and carefully 
decanted from any precipitate into glass stoppered 
Winchester quart bottles. The clear solution 
thus obtained, when tested gave the following 
results :—
Free Potassium Cyanide =  0-106% KCN. 
Protective Alkali as L im e=  0'0036°% CaO.
Assay value =  M 2  dwt. per 2,000

lb.
2. Carbon.— An indifferent quality of lime 

was secured. 100 grammes ’were mixed with a 
litre of tap water and treated carefully with 
small additions of strong hydrochloric acid 
until most of the lime dissolved, the solution 
being kept as cool as possible. The dissolved 
lime was decanted and the residue thoroughly 
washed by decaptation and dried at 100°C. 
Fortunately some large pieces of carbon were 
present. These were carefully selected, crushed 
to 60 mesh and the carbon determined, by 
difference, from the ash contained. It was not 
considered necessary to adopt a combustion or 
chromic acid procedure. The, result gave 60% 
carbon.

3. Experiments.— Ten experiments were made. 
The maximum amount of lime that might be 
applied for any ordinary class of ore was taken 
at 10 lb. per ton, and limes containing interme
diate percentages from 0'5%  carbon down to less 
than 0 01% n êre considered. In each case 500 c.c. 
of the gold cyanide solution was used. These quan
tities were placed in wide mouthed glass stoppered
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bottles of about 1 litre capacity, which had been 
carefully cleaned. The 60% carbon was then 
added in various quantities, as shown in Table 1.

The bottles were stoppered and the mixture 
shaken for 1 minute each, left in contact for 
18 hours and then filtered through first quality 
filter paper. The carbon residues were all 
transferred to the filters, and washed. until 
perfectly free from any trace of cyanide. These 
were then carefully dried, burnt in new scorifiers, 
and scorified with 20 grammes of gold free lead, 
a very small quantity of silver being added at 
the same time. The assays were proceeded with 
as usual, adopting every precaution in view of 
the extremely small amount of gold expected. 
The gold obtained in. each case was subsequently 
mounted on a slide. The following table briefly 
shows all details and results at a glance :—
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It would have been interesting to try and 
observe if differences in the gold from 0 ’068% 
carbon downwards could be ascertained on a 
micrometer scale, but I  do not think this would 
prove satisfactory on my slides, which do not 
pretend to be masterpieces.

In the following table, No. 2, I  have calculated 
out the weights of carbon per ton ( 2,000 lb.) and

also the corresponding carbon percentage from 
the amount contained per' ton (last column), 
assuming for convenience practically the. next 
highest figure for the carbon percentage as 
compared with the percentages taken in the 
experiments. This can be safely applied- to 
the data obtained. This throws a little more 
light on the subject. The table is useful, for by 

■utilising it in conjunction with the gold precipi
tated as per table I., any mine wishing to control 
the carbon factor can fix its own standard in 
accordance with the amount of lime used.per 
ton.

T ab le  2.

Li
m

e 
pe

r 
To

n 
of

 
O

re
, 

lb
.

2 cT X. £(3 .S 
Q h]

Carbon 
per Ton 
of Ore 

lb.

Carbon 
per Ton 
of Ore 

oz.
3 i. 4)
6 t o

Carbon 
per Ton 
of Ore 

yramnies.

Carbon 
per Ton 
of Ore 

%

10 0'5 0-05 0-8 350 22-680 0-0025
53 0-4 0-04 0-64 280 18-144 0-002
55 0-3 0-03 0-48 210 13 608 0-0015
5 5 0-2 0-02 0-32 140 9-072 o-ooi
5 5 o -i o -o i 0-16 70 4-536 0-0005
1 5 0-08 0-008 0-128 56 3-629 0-0004
5 > 0-06 0-006 0 096 42 2722 0-000.3
) 5 0-04 0-004 0-064 28 1-814 0-0002
J 5 0-02 0-002 0-032 14 0-907 o -ooo i

o -o i o -oo i 0-016 7 0-454 0-00005

From a study of the actual percentage, of 
carbon from the tables given it would be easy to 
devise others suitable to varying conditions. 
From a general point of view these show that 
even a lime with ’5% carbon indicates only 
traces of carbon per ton of ore, and should play 
no important part. I  state this because it will 
seem that th'e figures indicate that matters are 
being carried too fine. The necessity of having 
carbon-free lime, or as nearly carbon-free as 
possible, is a matter for discussion and settle
ment by those more competent to judge especially 
in studying figures on a large scale.

In my final deductions I desire to refer again 
to Table 1, and on the basis of 3 lb. of lime per 
ton of ore required on the Rand indicate what 
seems to be the maximum percentage of carbon 
allowable for improving even this detail. In 
doing this it will be quite legitimate to accept 
the carbon percentage as in previous tables. It 
will not affect the data obtained or conclusions 

'suggested.
By a study of table 3 and considering what 

lime burners can reasonably control, the following 
may be stated for the Rand on the foregoing 
basis of 3 lb. lime per ton. Limes containing

a. 0 ’5%, 04 % , 0-3% carbon should not be 
accepted.
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T a b le  3.

1 sf 
d 5

o

U O  =  

-  — V
, z  o  -

O . ' i r b o n  

per cent, 
of Ore.

Weiyht of Gold 
Precipitated 

m y m .

Lime 
per Ton 

of Ore 
l b .

Carbon 
per cent, 

of Ore.

0-5 10 0 0025 0 01 3 ' 0-00075
0-4 55 0-002 ,

>5 5 5 0 0006
0-3 5? 0 00 i 5 5 ) 5 J 0-00045
0-2 >5 o-ooi 5 J 55 0-0003
o-i 55 0-0005 ) J 5 5 0 00015
0-08 55 0 0004 un.weighable

55 0-00012
0-06 55 0-000.3

5 5 55 0-00009
0-04 0-0002

55 >5 0-0^006
0-02

55 0 0001 55 55 0-00003
001 J ) 0-00005 minute and 

doubtful
5 ) 0-000015

b. 0 '2% carbon is open to question.
0 -1%, '08%, 0 06% carbon might be accepted.

d. 0 04%, 0'02% carbon should be satisfactory.
e. Less than 0 02% carbon can be taken as

excellent.
The preceding remarks are in a sense difficult 

to deduce, but possibly others have data and 
I trust will go fully into the matter. I  am not a 
lime burner, but 1 do not think we ought to make 
their conditions too stringent. On the other 
hand I have investigated numerous samples of 
limes and noted that they hardly ever exceed 
O'2% carbon.

The endeavour now-a-days is to make the 
cyanide gold extraction process perfect by trying 
to approximate as near to ideal conditions as 
possible, and as every little helps I  hope this 
paper will be amply discussed, witli particular 
reference to the questions put forward by the late 
Mr. Wager Bradford.

The President : It  affords me great pleasure 
to-night to propose a hearty vote of thanks to 
Mr. Croghan for the excellent contribution he 
has just read. Most of you know that I am 
specially interested in drawing up specifications, 
and some of you will remember that in a previous 
paper I  stated that the buyer should always be 
willing to listen to what the seller has got to say. 
That point I  wish to emphasise to-night, and 
Mr. Croghan therefore affords me an opportunity 
of seeing what a man who is not interested in 
either side is willing to bring forward as a basis 
for our acceptance. There is one thing I can say 
from my own experience, that is I  can corrobo
rate the last paragraph of Mr. Croghan’s proposals 
where he, says “  less than 0 02% carbon can be 
taken as excellent.” That I  do agree with. The 
other remarks I  do .not wholly accept, but I  may 
take an opportunity of discussing them later. 
One point I would bring forward which Mr. 
Croghan introduces, and that is his method of

assaying this carbon on which gold has been 
precipitated. He says “ These were then care
fully dried, burnt in new scorifiers, and scorified 
with 20 gm. of gold free lead, a very small 
quantity of silver being added at the same time.” 
That I. am not quite in agreement with. I  am a 
little bit afraid that Mr. Croghan by using that 
method would be losing gold in a volatile form. 
1 mention this so that Mr. Croghan may have an 
opportunity of trying it himself. I  do not wish 
further to criticise the paper to night, so I  will 
ask you to extend to Mr. Croghan a hearty vote 
of thanks for the contribution he has given 
us.

Mr. J. H. Johnson (Jftm ber): I have very 
much pleasure in seconding the vote of thanks. 
There is one question I should like to ask Mr. 
Croghan and that is whether he has experimented 
to prove that soot and volatile matter has 
the same precipitating effect as half burnt coal or 
coke would have on the precipitation of gold 1

Mr. E. H. Croghan: I have not made any 
experiments.

Mr. A. Salkinson ( Member) suggested that a 
discussion should be raised as to the deleterious 
effects of organic matter coming from under
ground.

TH E SM ELTIN G  OF G O LD  PRECIPITATES 
AN D  B U LL IO N  W IT H  O IL  FUEL.

(Read at June Meeting, 1909 .)

By A r th u r  Y a te s , M .I.M .M  (Corresponding 
Member of Council).

REPLY TO DISCUSSION.

The Secretary read- the following reply :—
Mp. A. Yates ( Corre^ionding Member o f  

Council) : The possible use of oil for smelting is 
not so limited as Mr. A. Thomas’ statements 
might lead one to believe. Oil is relatively 
cheap when compared with the prices and heating 
qualities of other fuels, and is exceedingly 
convenient for transport. Where reverberatory 
furnaces are used for smelting the heavy outlay 
on them and the large number of crucibles used 
is often overlooked. A  tilting furnace is inex
pensive and capacious. Mr Thomas’ criticism of 
the life of the retorts is in our case to some 
extent justified, but I would ask him to consider 
the large amount of selenium present in the 

•precipitates ; the selenium is only partly removed 
by the acid treatment and calcination of the gold 
zinc slimes and remains to form a highly corrosive 
matte of selenide of silver. With clean precipi
tates the retorts serve for eight or nine charges ;

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
.)



394 The, Journal o f  The, Chemical, Metallurgical and Mining Society o f  South Africa. May jo jq

an adjacent mine has used them twelve and 
fourteen times. The addition of silica to the 
flux helps to save the retorts and improves the 
bullion, but heavy fluxing requires extra time 
and materials, and it is a question as to which 
are the cheaper— flaxes, time and oil, or retorts. 
The present shape of the retorts does not lend 
itself to the use of clay liners which would 
probably effect a saving, but I  am pleased to say 
the makers have offered to study the matter both 
of shape and manufacture -and see what can be 
done to further increase the life of the retorts.

A  SK ETCH  OF TH E SM ALL C Y A N ID E  
P L A N T AS ERECTED  A N D  W O RK ED  

IN R H O D ESIA .

(R ead  at September Meeting, 1909 .)

By F. J. T h o m a s  (Member).

REPLY TO DISCUSSION.

The Secretary read the following reply :—
Mr. F. J. Thom as (Member)-. There is but 

one point calling 'for reply in the light criticism 
to which my few notes on the above matter were 
subjected. I. think few cyanide men with 
experience of Rhodesian mines will be able to 
accept without demur Mr. Johnston’s dictum 
that a slime plant for the treatment of the 
current product is essential even on a small mine.
A  glance at the monthly returns, as published in 
the Rhodesian papers, will show that the duty of 
many of the small mills is extremely low. Mr. 
F. P. Mennell in his “  Miners’ H andbook” states 
“  Two stamps or a Tremain mill crush about 300 
tons of ore per month. A five-stamp battery 
will get through about 750 tons a month.” In 
practice such results are seldom achieved. It is 
almost impossible to arrive at the actual daily 
duty of the small mills as the length of the 
month’s run is not published, and there must be 
taken into consideration many serious stoppages, 
some permanent, others temporary, due to lack 
o f labour, water, fuel and to various breakdowns. 
In  the returns of the mineral output of a recent 
month of 31 days I  note- that only 13 out of 54 
five-stamp mills crushed over 600 tons. The 
average tonnage of 60 mills of less than five 
stamps was 173 tons, whilst the average tonnage 
of the two-stamps and Tremains, taken together, 
was less than 150 tons.

Discounting rubble properties, which, as Mr. 
Murdoch points out in his contribution to the dis
cussion, usually produce a large percentage of very 
low-grade slime, the quantity of slime obtained 
daily from the majority of mills of five stamps and '

less would vary from about 6 tons down to 2 or 1-L 
tons. To erect a plant for the current treatment 
of such a tonnage offers no great inducement to 
the small-owner,

F U R T H E R  N O TES ON R A N D  M INING.

( Read at February Meeting, 1910.)

By Tosi J o h n s o n  (Member).

DISCUSSION.

The Secretary read the following contribu
tion :—

Mr. Rowland Gascoyne (Member) : It is 
somewhat disappointing that such an excellent 
paper as that read by Mr. Tom Johnson should 
be allowed to pass without adequate discussion. 
It may be due to the opinion that, on the whole, 
it is above criticism, but Mr. Johnson has not 
failed to criticise Rand methods where he considers 
them faulty, and I do not think lie desires his 
paper to pass unnoticed, and on this account I 
venture to offer a few remarks.

Mr. Johnson commences by stating that “ in 
some cases the roof shows weight over large areas 
crushing the pillars in the stopes, the drive ribs, 
and sometimes even the large,safety pillars of the 
shafts.” This is a somewhat wholesale con
demnation of Rand mining methods, and ,can only 
be excused where an unusual condition of affairs 
due to bad ground prevails, and it is obvious 
that the pillars left, to support the hanging wall 
are far too small, and providing it is a deep level 
mine it is better not to have left any stope and 
drive pillars at all than to have left them too 
small and weak to fulfil their requirements. 
With regard to the safety pillars of the shafts, 
there is much difference of opinion. Some engineers 
in England being of the opinion that in deep 
mines, where crushing of the shaft pillars are 
unavoidable on account of depth, it would be 
better not to leave any shaft pillars at all, but no 
one as yet has had the pluck to carry out this 
opinion. Naturally in coal mining this difficulty 
presents itself at much shallower depths than on 
the Rand, for beyond a depth of 2,000 ft. in coal 
mining a shaft safety pillar, no matter what its 
dimensions may be, becomes a nuisance rather 
than a help, and soon a source of considerable 
expense. The writer has managed the deepest 
mines in England, and in a flat mine .where the 
shaft was 2,200 ft. deep a solid safety pillar, 
equal in circumference to the depth of the shaft, 
gave endless trouble. In another mine, where 
the writer was manager, with a shaft over 3,000 ft. 
deep, and the seam.dipjting 1 in 3, with the whole 

' of the rise side.of the shaft solid ground, and the
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thar.t h 1II f l a r Mn ^ e d ip S id 0  extendinS for more than half a mile, there was still trouble in maintain
ing ie shaft intact so that there is no w onder that 
the suggestion to leave no safety pillar whatever 
tor shafts at these depths 111 coal minino- should 
receive support in many quarters, but, a°s before 
remarked, no engineer as yet has been sufficiently 
brave to support his opinion by  practice.

Mr. Johnson says that personally he likes to 
see incline shafts and drives out o f danger. I t  is 
an easy matter to have all deep level drives out

how w f  rr writer ’vou,d be e ,ad t0 hearow Mr. Johnson purposes to place his shafts out
dallSer at a depth of 10,000 ft. from the 

surface.
With regard to the drives illustrated by Mr 

Johnson, in t ig . I. the writer quite agrees with 
the lemarks and the steps to be taken under such

TdenH Wh6n mi" ing llaS reached sucha depth to produce such conditions in coal m ining 
it is found best not to leave any drive pillars f t  

Ut " lake tlle drive as shown in the follow ing

393

guie, and when the hanging wall has settled and 
practically met the footwall the drive will present 
a similar appearance to that shown in Fie. II  
The reason why it is considered better to have the 
permanent road above-seam rather than under is to

a d d W  r f v bUryiUg ° f  the packs thusadding to the,r sohdity and capability of re^ulat-
w fll steady ° S  tI[e settlement of the hanging

S eTTaf l driVer n?e reaC,ieS tbe stage shown in g. I. there is little trouble, as a rule, afterwards 
It is quite true, as stated by Mr. Johnson, that 

with a tender hanging wall it is of the greatest 
advantage to move the face on at the L a t e s t  
Peed so as not to allow the hanging wall to break

over, and the member who objects to increasing 
the number of machines as evidenced in the last 
discussion of Mr. Johnson’s paper, on account of 
their probable bad effect on the hanging wall takes 
too narrow a view, and fails to grasp the situation, 

cleai, from Mr. Johnson’s remarks, about
has hH® a Pat T ‘ th ln'eSuIar shaPed rock, that he Has had practical experience of pack building as
only a theoretical miner would ever dream of build-
ing one otherwise. Packs should be built so as to
ottei the greatest resistance t6 the subsidence of
the hanging wall, but anyone who thinks that

nee the hanging wall begins to subside that it
can be stopped by packing is making a huge

in -  effect ^  ^  ^  ° nly produce a steady-
The object in mines of such a depth as where 

or instance the weight of the superincumbent 
ranging wall is equal to the resisting power of 

the reef to prevent crushing, should be to advance 
the workings as rapidly as possible and get the 
hanging wall settled in the footwall as quifkly as
Iv'in al ’ ^ at obJect is attained therewill always be trouble.

With regard to the system of breast driving 
'uggested by Mr. Johnson, I  would point out in 

some mines on the Rand, where conditions are 
more favourable, it might be more convenient to 
construct the drive in the footwall rather than in 
the hanging wall, especially when mining at such
moderate depths as are now generally practised on 
the Band, out this will, of course, depend upon 
the underground conditions of the mine. This 
suggestion of Mr. Johnson to use breast drives is 
undoubtedly a valuable one for shallow mines
hv Mr t o ?  nUfT rOU* advantages, pointed out 
by Mi. Johnson it has the advantage of evolving 
a S3 stem of working approaching that of longwall

tSL d “  “ “ h b e “  '»"d “ y
With regard to the remarks of Mr. Parry a° to 

keeping the hanging in its proper position only 
adequate pillars can do so, but depths will soon 
be reached on the Rand when pillars can no
X  , am. hang"5g wall, and if mining 
has to be earned on at great depths a moving
h eT ffl Wlllnhave to be contended with, and 

^ d iff ic u lt ie s  will then be overcome only either 
by longwall working 0r by sand filling, or perhaps 
by the adoption of both these methods when the 
underground conditions need them.

Mr. M. H. C oom be  (Member) : I  had intended
D*nerlgl \  c-ontribution Mr. Johnson’s 
paper, but owing to pressure of work I  have been 
unable to do so. I think, however, I  may say a 
few words bearing on the sketch in his paper of 
a combined heading and stope, and also his 
assumption that 500ft. a month could be driven
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by this method. I  cross swords with him here 
and say it is ridiculous to assume anything of the 
sort, as I think there are many factors militating 
against even normal driving in a “  breast ” of 
this description. In the first place the limit of 
his speed in “  breasting ”  would be the limit of 
the speed made in the heading, and the work in 
the heading would be seriously interfered with 
by the extra amount of ground broken from the 
breast on the foot-wall side which would have to 
be loaded from the rail level. I  say nothing of 
difficulties and cost of shovelling the broken 
ground up to the rail level from the low or 
hanging wall side. Mr. Johnson evidently over
looks his water troubles from this side also. The 
drilling and breaking of the ground in a con
necting drive is not what takes the' time, it is 
the handling of the broken rock that i s . the 
greatest problem in this work, and it appears to 
me that Mr. Johnson would add to, rather than 
diminish, this difficulty in this scheme of a 
combined “  heading and breast.” His scheme of 
building a rock pack on the top side of the' drive 
also appears to me to possess several defects. 
With a reef dipping up to 20° it might be 
feasible, even then difficult and time wasting, 
but over 25° he would find it necessary to put in 
a “  stu ll” to support his “  pack,” and he would 
often find a goodly section on his rails blocking 
his work after blasting in the face. As for 
bringing rock for this “  pack ” from other parts 
of the mine, this proposal seems too ridiculous to 
be seriously entertained. I f  he is going to drive 
200ft. a month he will find he has his work cut 
out to keep his roads to the face clear for his 
“  full”  and “  empties.”  I think the question of 
ventilation in these drives can be easily solved by 
carrying the shaft brattice through the station 
and cross cut into the drive. For speed and 
general utility I would carry a connecting drive 
10ft. wide and in the centre I  would put in light 
section pole struts, 6ft. centres hitched in front 
and roof 2ft. apart, lagged with light poles and 
filled in between with rock broken from the 
face. This kept to within 50ft. or 60ft. of the 
face would ensure air circulation and my 
“  tracks ” would be laid each side of this brattice, 
one road for “  fulls ” the other for “  empties.” I 
tried this on a small scale in Rhodesia and found 
it worked, excellently, and I  hope to have the 
opportunity of trying it.on a larger scale here at 
some future time. I f  I  do so and it is successful 
I  will explain it more fully to this Society.

Mr. A. Richardson {Member o f  Council) : 
Mr. Tom Johnson on mining is always interest
ing because liis views are his own, and therefore 
not those of other mining engineers, and though 
some of his arguments are, as he admits, old, the

subject is still young enough to support a much 
greater weight of discussion.

With his remark that incline shafts should be 
sunk in footwall country no one who favours safe 
mining will cavil, but that drives should occupy 
a similar position is a suggestion with which 
mining economists are not likely to agree. The 
information afforded by winzes 700-800 ft. apart, 
with some box-holing and cross-cutting added, 
would not be sufficiently comprehensive, as 
regards values and structural geology, to enable 
one to draw up a safe estimate upon which to 
base the future policy of the mine in matters of 
finance, development, equipment, and so on. 
There certainly would be no great objection to 
the driving of an occasional straight haulage 
level under the reef, but even the driving of this 
should be deferred until the levels, suitably 
spaced, immediately above and below it had been 
driven far enough to furnish reliable data for its 
correct interpolation.

I f  the lower Fig. I. is a true reflection of the 
state of the hanging “  where a large area is open” 
then instead of putting packs in, ,it might be 
advisable to take the men out. The maxim that 
a roof is never safe until it is down is worth more 
than a passing consideration, and, in any case, 
unless the keeping open of a level is a vital 
matter the subsequent cost of re-opening it will 
be counterbalanced by the crushed ore from the 
ribs and the absence of an elaborate system of 
packing. Nor can much reliance be placed on 
the elasticity of our strong quartzite hanging 
walls, an elasticity which does not approach that 
of the softer strata overlying coal measures. 
Again the rapid advance adopted with tender 
roofs in long-wall colliery working is made not 
only for the purpose of minimising danger but 
very largely for tlie purpose of roof control in its 
action in breaking down the coal. The latter 
consideration does not affect us here, so, as the 
cases are different, the same remedy is of doubtful 
application.

The author makes some sound remarks regard
ing pigsties, but as far as one can judge from the 
illustrations he always uses corner posts in build
ing them. These posts are only necessary with 
steep dips, when the material might fall down 
the stope, and even then one post in the middle 
of the lower side is often sufficient. Packwalls 
make excellent supports, given suitable material 
with which to build them, but if irregular lumps 
of waste have to be used, as is generally the case 
here, proper bonding or bedding is impossible 
and the result is most unsatisfactory. Generally 
speaking pigsties are preferable.

The author must have administered a rude 
shock to the self-complacency of our record 
breakers with his estimate of 500 ft. per month
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advance of development faces, and it is a great 
pity that he lias omitted all the humdrum details 
upon w hich ’ his startling statement is based. 
The confined space (see Fig. Y I .) would very soon 
lead to the face being choked up with broken 
rock, very little of which, on account of the high 
percentage of fines, would be available for pack
ing ; the waste for packs would have to be 
trammed in from outside, and this would assist 
in further burdening the already congested 
traffic ; the construction work, if kept as close to 
the face,as shown, would ceitainly require frequent 
renewal ; the general hurry-scurry would inevit
ably mean that now and then some of the reef 
would be left behind ; and the running of these 
drive-stope faces on lines, while Nature runs her 
reefs on curves, would mean that now and then 
all of it would be left behind ; finally, as far as 
I can ascertain, the development record for one 
month stands at 360 ft.

Mr. E. M. W eston  (Member) : The author is 
to be congratulated on the production of such a 
useful and practical paper. It is sad to see, 
however, that he still clings to some of his old 
heresies. He still wished to place 8 or 10 
machines on a single stope face, but he has a new 
excuse for the practice this time, and it is that 
the roof will stand up better. The objections to 
such a practice are so self-evident that they need 
not be repeated.

It is slowly being brought home to the mining 
community of the Rand that they have, regard
less of the warnings given by the complete 
wreckage of mines in other mining fields which 
worked on the stope and pillar theory until 
disaster overtook them, been skirting on the edge 
of a precipice, and that the complete filling of 
worked-out stopes must be adopted. The com
plete loss of the Atlantic mine in the Lake 
Superior copper region, despite apparently large 
pillars, may yet have its counterpart on the 
Rand. Accidents due to the collapse of pillars 
such as recently occurred on the Cinderella Deep 
show that deep mining must be carried on under 
some new system, which will include partial and 
complete stope filling. I am of opinion that it 
will be found economical to introduce sand filling 
into deep mines by the aid of low pressure com
pressed air, afterwards damping the sand in the 
stopes. In this way many of the objections to the 
water-borne sand filling sclieme will be avoided.
I hope, if opportunity is offered, to go into this 
matter more fully later o n ..

Setting Props.— The theory of setting props a 
little up from the position, vertical to the dip, is 
based on the fact that in the roof of the stope the 
vertical force of gravity dragging the rock com
posing the hanging wall towards the ccntre of the

earth is resolved into two forces, one acting per
pendicular to the dip and one parallel to the dip. 
The force parallel to the dip increases with the 
angle of dip, and props are set further and further 
up hill from the true vertical to the dip to allow 
of a considerable drag of the hanging wall down 
the stope before the prop is displaced, otherwise 
it might be displaced before it takes the weight.

The author’s remarks on air costs and drilling 
speeds are, of course, correct, and the need of 
them at this period only shows how slow the 
industry is to appreciate principles of true economy 
which have been rubbed in for years.

That wonderful discoveries that have been made 
by watching the small stope drills on trial at work 
underground is true. That stoping with small 
machines is cheaper with efficient labour than 
hand drilling, that the type of drill that was 
available years ago merely required proper air 
pressure, and to be made of good material to do 
this work, that training schools underground 
should be started and that 6 ft. holes should be 
used in small stopes, all these some of us dis
covered and preached to deaf ears years ago in 
the columns of this Journal. Stope drives and 
breast drives have been used for many years in 
the Lake Superior mines. When the reef is over 
5 ft. -vide they are econom ical; but not, I  think, 
with smaller reefs.

TH E TU B E-M ILL C IR C U IT  AN D  C LA SSI
FIC A TIO N .

( Read at February Meeting, 1909.)

By G. O. S m a r t  (Member of Council).

DISCUSSION.

Prof. J. A. Wilkinson (Member o f  Council) 
read the following contribution :—

Mr. C. 0. Schmitt (Member) : The author 
has so fully and ably dealt with the main features 
of working tube mills that I do not think I can 
add anything worthy of note. There is, however, 
one point I would like to shortly discuss. The tube 
mill classifier shown by Mr. Smart (Fig. II .) has a 
depth of 9 ft. which is so much beyond that found 
in most plants on the Rand that its adoption in 
existing plants would, if desired, only be possible 
in a few instances. The total distance from centreof 
tube mill to top of classifier is about 10 ft. 6 in., 
and this height cannot always be obtained with
out considerable changes to the pulp elevat
ing plant. To overcome the difficulty it will be 
necessary either to reduce the depth of the cone 
classifier or to lower the point of feeding the pulp 
and pebbles to the tube mill. By reducing the
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depth of the cone the efficiency is liable to be im
paired, to feed below the centre line of the tube 
mill has not been possible with the feeder shown 
nor with any other device' in use on the Eand as 
far as I am aware. I  have designed a feeder for 
both pebbles and pulp which will receive these 
materials at any desired point below the centre 
line of the tube mill, and thus meet the difficulty. 
The illustration (Fig. I .)  herewith clearly show's 
the application in a case where the outlet of the 
classifier is below the centre line of the tube mill.

Figs. II., III. and IV . show an enlarged 
detail of the.new  feeder. It consists of two 
chambers with a neck or trunnion for attaching 
to the end of the tube mill. The outer, or 
receiving chamber, is circular .and communicates 
with the inner or delivery chamber, by means of

f-SG. / .

,f'rce/y/tfc a/pa* J

a hole of a- size large enough to pass the biggest 
pebbles. The delivery chamber is really a scoop 
which does not work in the ordinary way but 
which is fed laterally so that the wear experienced 
with an ordinary scoop feeder is avoided. The 
pulp and pebbles are delivered into the inner 
chamber by means of a vane set at an angle suffi
ciently steep to effect the ready delivery of any 
material. Once the pebbles and pulp are in the 
inner chamber they must inevitably enter the 
tube mill, unless the pebbles are too large to pass 
through the hole in the tube mill trunnion. One 
of the features of the feeder is that pebbles may 
be fed indiscriminately— which is not possible 
with other feeders— although the rate of feed is 
limited by the capacity of the tube mill inlet 
hole The tube mills now iu use generally have 
an inlet hole of 8 in. diameter, 'which limits the 
size of pebbles to 6 in. and further limits the 
rate of feed to one pebble per revolution. The 
rate of feeding pebbles could, with the new 
feeder, be considerably increased if the tube mill 
inlet hole were larger, as this would permit of 
continuing the lifting plane of the ’ delivery 
chamber through the tube mill inlet in the shape 
of a spiral. There seems no objection to this as 
the tube mill outlet has a hole 18 in. diameter 
and more, while 15 in. would be ample for the 
inlet,

Two feeders of the new type are in use at the 
Knightr. Deep, Ltd:, and have, I  understand, been 
quite satisfactory..

I  may say, in conclusion, that the new feeder 
lias been provisionally protected.

Mr. Fraser Alexander ( Member o f  Council)-. 
Mr. Smart has opened up a most interesting 
subject, more particularly so on account of the

f/ G  4.
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growing tendency to coarse crushing and reliance 
on tube mills to reduce the coarse particles of ore 
to a suitable degree of fineness. Now this 
reduction of the coarse particles is not 'the only 
function of the tube mill, and in dealing with 
classification of the pulp requiring regrinding we 
are compelled to take into consideration that 
portion of finer pyrite responsible for locking up 
as much or more gold than a relatively large pro
portion of quartz particles. This comparatively 
fine pyrite is difficult of classification in a large 
volume of flowing pulp, and, in my opinion, is 
more liable to be lost in single stage classification 
than double. •

Assuming 100 stamps crushing 800 tons per 
day with about 8 tons of water to one of rock we 
have about 7,000 tons by volume to Heal with in 
single classification in place of 60% =  4,200 at 
the dewaterer in double classification, which must 
allow of more perfect concentration where volume 
is so much a governing factor in hydraulic classi
fiers. I f  classification and tube milling aimed 
only at regrinding the coarse material (say) +  60, 
then single stage classification would amply 
remove by gravitation all of tli3 coarser material, 
but on these fields we require to pass through 
and recrush, if possible, all of the +  90 pyrite 
in order to recover the maximum gold contents, 
and these fine particles do not readily settle in so 
large a volume as must necessarily be dealt with 
in a single cone separator. These machines, like 
the old spitzlutten, are of limited capacity within 
fixed quantities by volume, and to force or over
tax their capacity is to court disaster and loss of 
gold in the final residue.

The following analyses will assist to explain 
the advantages to be gained from reducing from 
8 to 1 to, say, 3 to 1 over the shaking plates 
and then, reclassifying. This allows first, more 
intimate contact with the amalgamated copper 
plates, and secondly, considerably less volume 
and consequently better concentration throughout 
the whole circuit. These analyses are from a 
large sample taken from 400 ton collector tanks, 
after the tube milling and before and after the 
usual treatment with cyanide. The separation 
was carefully performed with a prospecting pan, 
whilst the screens used were approximately of 
standard aperture, namely, 60 mesh, O'OIO in., 
90 mesh, 0 006 in., 150 mesh, 0'004 in. and 200 
mesh, 0 003 in.

It is well known that sampling from a hose 
filled tank is.extremely unreliable and the above 
figures prove this, but the figures, serve their 
purpose in this case. It is seen from the above 
figures, that the finer particles of pyrite or con
centrate do not readily come in contact with 
the amalgamated copper plates, and the reason is 
probably causpd by the rush of too large a volume

of .water and sand over them. On the other 
hand, the solution and recovery of gold from this 
finely ground product is assured in the cyanide 
works.

Before Treatment with A fter Treatment with 
Cyanide. Assay Value Cyanide. Assay Value 

. =  3 30 dwt. =  0 ’74dwt.

Grading-. Per cent. Dwt. 
per Ton. Grading. Per cent. Dwt. 

per Ton.

+  60 =  13 4-40 +  60 •=  10-3 0-84
Sand 97-30 3-97 Sand 99-3 0-80
Pyrite 2-70 2 0 0 0 Pyrite 0-7 6-6
+  90 32-5 4-47 +  90 3 0 0 0-70

Sand 97-0 3-60' Sand 98-0 0-64
Pyrite 3-0 32-60 Pyrite 2-0 3-60
+  150 23-0 6-35 +  150 8-7 1-20

Sand 91-2 3-07 Sand 90-3 0-60
Pyrite 8 - 8 40-40 Pyrite 9-7 6-80
+  200 7-2 6-40 +  200 7-2 0-97
Sand 87-8 2-87 Sand 90-0 0-57
Pyrite 12-2 31-75 Pyrite 10-0 4-50
- 2 0 0 24-0 6-75 -2 0 0 43-2 0-5
Sand 97-0 4-33 Sand 97-0 • 0-44
Pyrite 3 0 85-00 Pyrite 3-0 2-50

I  feel it would not be out of place to describe 
here the tube mill circuit now in course of con
struction at one of the crushing units oC the 
Crown Mines, which, as you will see, differs very 
considerably from M r. Smart’s, and in my opinion
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will make for high efficiency in classification, 
tube milling, and-amalgamation. By this means 
we propose to separate ■ all of that material in 
which the major portion of the precious metal is 
contained and without returning this concen
trate into the raging torrent obtained from 300 
stamps, to finish the operation of fine grinding by 
careful classification of the pulp requiring treat
ment in tube mills. Mr. Smart only briefly refers 
to the importance of bringing all of the metallic 
gold in contact with the plates, and I  wish here 
to emphasise the fact, that with such coarse 
crushing as ^ in. aperture it is merely a waste of 
time and mercury to attempt the recovery of 
gold by amalgamation at the lip of the mortar 
box as at present practised. At the same time, 
it is absolutely essential to g o o d . all round 
recovery that all coarse particles of gold should 
be won before entering the cyanide works, and if 
this is admitted, then single stage classification is 
not a sufficiently safe practice. I  know we have 
much to learn about the huge machinery now in 
use on these fields, and particularly in connection 
with thevabove subject. Mr. Smart’s paper opens 
up-one of many crucial points in the metallurgy 
of.this,_.our staple.industry, which, frcm the very 
nature of the work (wet and dirty.), is not always 
performed as it theoretically should be.

Mr. G. A. Robertson (Member) I am rather, 
inclined to think that the author unduly criticises, 
the “  ordinary wooden pyramidal or V-shaped 
classifiers,” or otherwise exaggerates the shortcom
ings of this older method of classification, and. at 
the same time gives undue praise to the method 
adopted on the Simmer & Jack. Having spent 
some time on each method of classification for tube 
milling perhaps a few notes, by the way, on the 
working of both-systems m aybe of some interest.

The writer was engaged at the starting up of 
the tube mills on the Knights Deep mine about 
five years ago. The method of classification con
sisted of the V-shaped type, and there were in 
all 12 underflow openings, three abreast. The 
bulk of the coarse sands from 100 stamps gravi
tated through the first three nozzles with, of 
course, the use of the usual water service gener
ally adopted. The coarseness of the grades of 
pulp gradually decreased towards the back row 
of classifiers, which row, as a rule, in the writer’s 
time, was seldom running. In regulating the 
tonnage to the tube mills there were various 
factors to consider as our knowledge of tube 
mills in those days was not as good as it is now. 
The usual J in. mesh screen in the tailings 
launder arrested the bulk of small pebbles, etc., 
from entering the classifiers, and there were also 
affixed the usual hose and wooden mouthpieces, 
the final outflow openings varying from ^ in. up

wards. Choking of these nozzles did take place 
but, as a rule, in the first row of classifiers. The 
coarser pr.iduct falling into the choked classifier 
overflowed to the next row and though naturally 
a coarser pulp did finally overflow, it can be 
readily seen that the results would have been 
quite different had we been depending upon one 
single unit per tube for classification purposes. 
There were times when the necessary water for 
the spitzlutten was not available with the conse
quent deranging of the classification system. To 
overcome these difficulties Mr. J. C. McMillan, 
the then battery manager, had holes cut in the 
last row of classifiers, just in front of the baffles, 
from which turbid water was available, in quantity 
regulated by the inserted wooden plugs bored to 
different diameters. I t  was then possible by 
discarding hoses, mouthpieces, etc., and affixing 
larger nozzles for the underflow from the classi
fiers to keep a supply of classified pulp running 
to the tube mil's until a clear water service was 
available. What is known as the dewaterer was 
of the. pyramidal shape, the inflow from the 
launder delivering below a baffle about 4 in. from 
one side of the' pyramid and on the same angle. 
Various devices of reducing the moisture entering 
the tubes were tried, one of which deserves 
particular mention, viz., the rod designed by Mr. 
W. E. Dowling. This device consisted of an iron 
rod about 5 ft. long with a circular handle, the 
bottom part of the rod finishing off.in  a cone 
6l in. long, the'diam eter of- the top part being 
3 1 iu. A  guide bracket was fixed near the 
bottom of the dewaterer so as to insure an 
accurate fit for the reception of the cone in the 
vertical pipe which took, the underflow, the 
pulp afterwards delivering to the tube through a 
horizontal pipe. The device referred to was used 
both' for the shutting off of pulp and regulating 
the proportion of moisture delivering to the tube. 
As a dewaterer, this method could reduce the 
moisture considerably below what was required 
for satisfactory tube milling at that time, but the 
dewaterer was nevertheless liable to choke and 
the device was finally discarded.' Its possibilities 
however appeared to be’considerable if applied to 
the conical dewaterer with vertical inflow after
wards introduced on several of the mines of the 
Rand mines group. The extra water used for the 
running of the classified pulp from the spitzlutten 
to the dewaterer (which is in reality another 
classilier) was all required for the shaking tables 
and flushing of launders.

The author’s method of classification is a single 
cone with diaphragm for each tube and, as he 
points out, it is necessary to get an equal grading 
from each overflow so as to obtain maximum 
results. Not so easy a matter as it might at first 
appear, that is, if we are to consider the grinding
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capacity of. each tube which varies in accordance 
with the life of the liners and the type of liner 
used, and it is much easier to divide an already 
classified pulp than it is to divide the main stream 
gravitating from its source of elevation. Tin 
distribution of a classified pulp is also not of so 
vital importance as it is all again elevated to the 
stage system or central classification station which 
is a constant for the full crushing capacity of the 
stamp mill.

The cones available- for classification by the 
author’s method depend upon the tube mills run
ning so that if it were possible that two tubes 
were hung up out of six a much larger tonnage 
has got to be delivered to the other four cones 
because stamps are not hung up when tubes are 
under repairs but several screens are changed to 
a reduced mesh, the difference in prime crushing 
not being equal to the tons passed through two 
tubes on the Simmer and Jack, viz., about 440* 
tons per tube per 24 hours. As to whether the 
author’s method automatically adjusts itself to 
the changed conditions with correspondly good 
results in classification', well, it is also possible 
that there,is a variation of opinion in this respect.

As regards the recovery of gold by amalgama
tion, the writer might be permitted to state that 
on the Knights Central plant both the tube out
lets and overflows from the classifiers (which are 
of the type as illustrated by the author) are 
passed over amalgamated plates,' the overflow 
being responsible for 28;48% of the actual 
recovery. This figure represents what is collected 
from the stationary plates for the past three 
months and arrived at from the mine books* ■ 
which, by request, were kindly placed at the 
writer’s ‘disposal. The average grading analysis 
of final pulp, as far as the writer could ascertain 
at the time was radier better than the figures 
given by the author, “  1st to 8th January, 1910.”

A  few other points from observation in the 
working of both methods of classification at 
different mines may be summed up as follows :—  
The advantages of the diaphragm in the new 
method of classification are obvious. The cones 
are not liable to choke, but they are not choke 
proof, even with extreme precautions.

In order to get the best results from the new 
method it is essential to have a steady delivery of' 
pulp from the elevator to the cones, but if the 
elevator has f<ot “ temporary convulfions” a sudden 
rush may carry coarse sand over the side of the 
cone and be lost for further classification. The 
final effect is not so appreciable in the old method 
due to the series of baffles which becalm the 
stream. The chief faults of the old method of 
classification can be 'compared to a pipe 6 in. 
long | in. diameter. That this pipe is more liable 
*See Journal South A fr ica n  Association o f  Engineers, Dec., 190S.

to choke than a pipe of' the same' diameter .but 
only \ in. long requires no explanation, and with 
such effective devices as the Eayly nozzle, etc. 
applied to the old method considerable improve
ments in operation and classification are possible. 
Several arguments have been brought forward by 
the author in support of his claims for the new 
method of classification, some of which are 
apparent under working conditions, others, are, 
however, open to question, but it is only necessary 
to state that the new method is useful for an addi
tional installation of a tube mill on some types of 
plant. Considering the conditions,of some of our 
earlier milling plants it would appear to be a 
costly item to install these classifiers and.whether 
the benefits (if any) on such type of plants would 
be justified either by way of an increased .extrac
tion or lower working costs a few .figures on 
prime cost, etc., of both methods might be useful.

By what the author says, one would gather,that 
the old method of classification, when on the 
Simmer and Jack, was in anything but “ apple-pie” 
order when, “  owing to the less labour and' atten- 
tion required by the classifiers two men were trans
ferred to other work.”  Be this as it may, the 
author’s paper will go a long way towards making 
others try to improve upon their existing methods 
of classification.

Mr. B. V. Blundun (Member) : There is one 
point in Mr. Smart’s paper which seems to me 
open to comment.

He says, “ in order to obtain full efficiency 
from tube milling, it is - necessary that the tube 
mill outflow should contain a fairly large propor
tion of coarse grains, such coarse grains being 
elevated to return again into the tube mill.’ 
Would not this tend to choking of the tube mill 
circuit 1 If the supply from the classifier is not 
completely ground in one operation, it is obvious 
that the quantity fed is in excess of the capacity 
of the tube mill.- Whatever amount of un- 
ground srnd is returned in the first cycle of the 
pulp will be returned in the second cycle plus a like 
amount, the amount by which the mill falls short of 
complete grinding. This accumulation will go on 
until the amount of sand in the circuit is in 
excess of the cone capacity, when a coarse cone 
overflow is inevitable. I  fail to see how this can 
give the greatest efficiency. It seems to me that 
the greatest efficiency would be obtained if the 
cone overflow contained no grains larger than 
required for the final product, and the tube out
flow contained none larger than the cone overflow, 
that is, the grinding complete in one operation. 
This state of things may possibly be hard to 
obtain in practice, but the nearest approach to it 
should give the greatest grinding efficiency that 
we can obtain.
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TH E A SSA Y  OF T IN  GEES.

(Read at March Meeting, 1910.)

By .Ja s . G r a y , F.LC. (Member).

DISCUSSION.

Mr. E., H. Croghan ( Member o f  Council) : 
Before making any remarks on Mr. Gray’s brief 
resume of the various methods, past and present, 
of assaying tin ores I  desire to express my 
thanks to him. It is not my intention to 
discuss the processes mentioned since after 
experimenting with most of them, that the 
method usually known as the Pearce-Low is 
perfectly satisfactory for rapid work and technical 
accuracy. This method I have adopted for over 
two years, and about eighteen months ago when 
some discussion arose in the public papers about 
serious discrepancies in tin assaying .1 advocated 
this process.

Parry is a very strong advocate of the hydrogen 
reduction method, and appears to be prejudiced 
against the Pearce-Low. He has recently stated 
that the latter is satisfactory for low-grade ores, 
but fails (through giving lower results) on rich 
stuff. I  have proved that the method is perfectly 
reliable right up to 77% tin in a concentrate,'and 
wish to state, as ■ one who has a very large 
experience in tin assaying, that Parry is abso
lutely wrong. If he had operated the method 
properly he could not have come to such a 
peculiar conclusion. In regard to the gravimetric 
fusion method with sodium carbonate and sulphur, 
with all due respect to Parry and others, though 
the process may seem tedious and dirty, yet 
carried out correctly it is extremely accurate. 
Naturally it is not a method for daily use, but in 
any special work it deserves consideration. The 
author’s remark that frothing over occurs with 
caustic soda fusion requires the qualification of 
the shape and size of iron crucibles employed. 
At one time I  had such trouble, but this was not 
the fault of the caustic soda. To remedy this I 
had made here for experimenting a certain size of 
iron crucible shaped like a platinum'crucible, and 
have since imported similar ones from home. 
These are doubtless now in general use here.

The author’s reference to Simpson’s statement 
that it takes 45 to 60 minutes to obtain solution 
of the tin ore is not in accordance with my 
experience. The fusion is easily accomplished 
by caustic soda within 10 minutes which with a 
further ’20 minutes for cooling solution, etc., 
involves a total period not exceeding 30 minutes. 
At this stage I  wish to question Low ’s excessive 
ratio of caustic soda to ore, namely, 16 to 1 ; I 
find that a maximum 8 to 1 is an excellent work

ing proportion. Sodium peroxide I  employ in 
special cases such as where chromite is present, 
otherwise caustic soda is quite satisfactory..

In the Chemical Nevis of August, 1908, a 
series of experiments by Walton and Scholz are 
given on “  The decomposition of certain minerals 
and industrial products by means of sodium 
peroxide and metallic sulphides.”  No data are 
given for tin ores, and it would be interesting to 
carry out some trials. The principle is fusion 
with chiefly sodium peroxi.de mixed with smaller 
amounts of .zinc sulphide, iron pyrites, or 
potassium persulphate. It is stated that “  The 
chief advantage of the method is the quickness 
with which decomposition can be accomplished. 
The entire operation, including mixing, igniting 
(by a piece of twine about an inch long, soaked 
in alcohol or by magnesium ribbon), cooling and 
dissolving the melt, takes approximately five 
minutes.” Another advantage is that the fusions 
are made in nickel crucibles, not platinum, and 
only a slight loss in weight occurs when the hot 
oxidising nature of the fusions is considered.

With regard to the experiments made by the 
author on the influence of certain impurities on 
the titration with iodine, in view of the mode of 
procedure, and the divergency of the results 
shown, they can only be considered as approxi
mations. On a sample rich in tin (as indi 
cated by the author’s mixtures for experiments) 
these impurities might be considered negligible, 
but the supposed negligible quantities assume a 
different aspect when it is a matter of reporting 
definitely on the presence or absence of tin in ore,
I find that reduction with iron nails affects the 
iodine titration.

In the following experiments, which illustrate 
this effect, the respective quantities of mixtures 
were fused with N aOE, the melt, etc., dissolved 
in sufficient HC1 leaving a slight excess, 12 
(3 in.) iron nails added and reduction carried on 
for 20 minutes after disappearance of FeCl3 
colour. A  clear solution was obtained by filtra
tion through glass wool, an atmosphere of C 0 2 
being maintained .in the receiving vessel by 
HNaCOg. Titration with starch indicator and 
iodine was proceeded with as usual.

The index value of the iodine was 1 c.c. =  
'0052 gram tin.

(a) 1 gm. of a mixture of 75% Fe.30 3 +  25% 
SiO , required 0'25 c.c. of iodine.

(b) Similarly a mixture of 50% Fe30 3 +  50%
S i0 ,3 gave the same result.

(c) 0 ’5 gm. quantities of the preceding showed
0'1 to 0 ’ 15 c.c. iodine.

(d) 0 '5 gm. Fe20 3 dissolved in HC1,. reduced 
by iron nails, etc., as above, absorbed 
0'1 c.c. iodine.
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(e) A  blank experiment with 12 (.3 in.) iron 
wire nails heated with dilute HC1 for about 
30 minutes, filtered, etc., tock up 0'1 c.c. 
iodine.

The first four experiments show an interference 
due to iron equivalent to practically 0 '1% tin.

Low in his book on technical methods of ore 
analysis takes a very roundabout way of making 
sodium arsenite for standardizing the iodine. It 
is much simpler and perfectly accurate to effect 
solution by sodium carbonate according to 
Sutton.

SOM E E X PE R IM E N TS ON SM ELTIN G  
T IT A N IF E R O U S  IR O N  ORE.

( Read at A pril Meeting, 1910.) 

P a r t  II.— F u r n a c e  E x p e r i m e n t s .

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

DISCUSSION.

Mr. W . Lawrie Hamilton ( Member) :  I  think 
we are all indebted to Prof. Stanley for the work 
he did with, shall I  say, disgraceful appliances. 
I  think the Government and those behind his 
back .have not treated him in the way— con
sidering the importance of the matter— he ought 
to have been treated. I  think if he had a little 
money behind him and a little more time he 
would have shown better results. If he could 
have dealt with the ore in the way he would 
have dealt with it given the proper facilities, I 
thing he would have found really successful re
sults. I  would like to say that the experiments 
seem to show that he was not backed up in the 
way he might have been. The whole experiments 
seem to me to have been based on the practice of 
a foundry for reducing smelted iron instead of 
smelting such a complex iron ore. Another 
thing was the difficulty he had to get his blast in. 
That, of course, anyone could see in the diagram. 
He could not expect to have anything but 
“  bears ”  as he calls them. Another thing, a 
foundry cupola furnace for smelting iron is 
altogether the wrong kind of thing in dealing 
with iron ore. It leaves this impression on the 
mind that either we know nothing about it, or 
the ore is so bad that it cannot possibly be dealt 
with ; but I am confident that if the Government 
will spend time and money and give him a blast
ing furnace on proper lines he would obtain re
sults which would be of real value to the country.
I  think we should urge upon the Government to 
try and stop this-finniking way of doing things. 
The Professor complains of the time he had for

the reduction of the ore. The furnace w as'so 
little he could not possibly get the time necessary 
for this reduction. In my experience I  have 
found that to calcine the ore before putting it into 
a low-furnace is an advantage. Had he calcined

I the ore and then put it in he would have had
1 much longer time to bring it from its raw state. 

He might have had also a little heating stove and 
tried to heat the blast with it. I  admire the. way 
the Professor carried out his work, but I  do not 
admire the tools and appliances he had.

TH E TRE ATM EN T OF A C C U M U L A T E D  
SLIM E, AN D  TH E USE OF F IL T E R  

PRESSES FO R C L A R IF Y IN G  SLIM E SO L U 
T IO N  A N D  BY-PRO D U CTS. -

(Read, at November M eeting, 1909.) 

By J o h n  D. O ’H a r a  (Member).

DISCUSSION.

Mr. J. H. Johnson (Member) : Contributions 
to Mr. O ’ Hara’s valuable paper .on the above 
subject can hardly be taken as criticism so much 
as additions, and I  think that any member treat
ing accumulated slime should come forward and 
add his experiences to this paper.

In July, 1909, the Princess Estate & G. M. 
Co., Ltd., started treating accumulated slime in 
conjunction with the current slime. The plant 
consists of two 45 ft. diameter by 10 ft. deep 
collecting vats with 3 ft. cones, four 50 ft. 
diameter by 10 ft. deep treatment vats with 3 ft. 
cones, with necessary pumps, etc., and one puddler
10 ft. diameter for accumulated slime The 
capacity of plant when erected was estimated at 
4,800 tons per month. We are now treating in 
the neighbourhood of 6,000 tons.

The accumulated slime is transported from 
' storage dams by mechanical haulage, dumped 
into the puddler, whence it passes through spitz- 
kasten for separation of sand, which sand is 
delivered above sand settlers by means of a 3 in. 
Morris pump. In fact, fully 75% of accumulated 
slime is passed to the head of sand settlers where 
it combines with the current product.

When we first started treating we had difficulty 
in getting good settlements in the collecting vats, 
not only during collection but after collection 
ceased, it often taking 20 to 24 hours to decant 
off the supernatant water. We were then treat
in g  from 40 to 60 tons of accumulated slime per 
charge, and 120 to 140 tons of current slime 
(charges running from 24 to 28 hours). This 
naturally affected the settlement in the first treat
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ment vats and also caused us to have too large 
charges to obtain good extraction (average value 
of charge 1.65 dwt., residues 0'44 dwt., extrac
tion =  73'33% ). Summer months coming in, 
settlement improved, but the treatment tanks 
were still delayed.

In February last several improvements were 
installed, viz., snifter valves, a je t of air into the 
puddler, and the temperature of solutions was 
brought up to 90° F. (by Mr. Salkinson’s method). 
The snifters improved the dissolving of gold, the 
air jet improved the settlement in the collectors, 
and the increased heat of solutions improved the 
settlement in treatment vats It was now possible 
to obtain a charge in shorter time, and also to 
reduce size of charge. A charge being obtained 
in 15 hours containing nearly 50% accumulated 
slime (month of April, ]910  =  48'2%), this 
enabled the haulage to be worked both day and 
night, and the accumulated slime to be handled 
more regularly. Previous to February, a day- 
shift only was working, which meant crowding 
all the accumulated slime handled The cold 
weather coining on in April again caused trouble 
with settlement in collectors, and it was found 
necessary to increase temperature of pulp (especi
ally the accumulated slime pulp) and maintain it 
at 75° to 80° F. A  high alkalinity has also to 
be maintained = '0 2 %  NaOH. The cyanide con
sumption for accumulated slime since January, 
1910, has been 0'63S lb. per to " treated, 
and lime 19 lb. per ton treated. Costs of 
treatment of accumulated slime have come 
down from 5s. 3d. per ton in July, 1909, to 
4s. 3d. per ton in January, IS 10, and 3s. 3d. 
per ton in April, 1910. With the author’s con
tention that a transfer from one vat to another 
and back again being worth all the time wasted 
in circulating I  quite agree, although it would be 
interesting to hear the advocates of the two 
methods on the subject, as I believe there is a 
divergence of opinion respecting this.

Might I ask the author what his method of 
sampling accumulated slime is? It is stated 
that the accumulated slime is pumped from 
agitators to tailings-wheel (where, presumably, it 
joins pulp from mill) and then sand present is 
separated. Where is the sample taken ? Before 
entering wheel or after seoaration of sand from 
slime ? I f  in the foianer case, what allowance is 
made for the auriferous sand present, or if after 
separation of sand how are the products, current 
and accumulated slime, sampled separately so as 
to obtain a true value of each 1 If the two pro
ducts are approximately the same value it wouid 
not be of any great concern, but if one product is 
of much higher value than the other sample 
taken before separation of sand (the residue 
sample of the two products having to be taken

together) might cause fictitious extraction to be 
obtained, as the richness of the one product 
would be possibly due to the presence of gold 
contained in the sand.

The author speaks of a dip sample being taken 
of residues. How is his sampler constructed 1 The 
pipes at the bottom of an Adair-Usher vat would 
probably prevent a true dip sample being taken, 
especially as the continuous washing would 
naturally throw the heavier products to the 
bottom of tank and between the pipes. A  sample 
taken during the discharging of a vat is apt to be 
lower than the true value of residues owing to the 
dilution of dissolved gold by the water used for 
discharging. The sampler used by me is.an 8 ft. 
length of 2 in. pipe with a leather clack valve 
(foot valve) and so constructed that it will come 
as near to the bottom of tank as possible. A  
sketch of sampler is submitted herewith.

m

EN DLESS RO PE H AU LAG E.

( Read at December Meeting, 1909.) 

By H. G. K a y  (Associate).

DISCUSSION.

Mr. Tom Johnson (Member) : At the March 
meeting I  mentioned (on information received 
from th§ engineei) that the pegs in the jockeys
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at the Rose Deep liad not been turned since the 
jockeys were made. Some of the members seemed 
somewhat doubtful, and stated that their experi
ence was to the effect that the pegs lasted three 
months. What I  stated then I  find was not 
strictly correct, on personal enquiry I found that 
some had been changed to allow of the use of a 
smaller rope, and the changed pegs had been put 
in jockeys in use in another haulage using a suit
able sized rope. There are still in use on the 
tailings dumps some of the jockeys with the 
original pegs that I  had put in in 1905, which 
were made from scrap drill steel. This point 
should be of interest to those whose pegs wear 
out in three months, and it might pay the 
doubters to try pegs of the same material ; it 
may save a few pence.

N O TES ON TH E PR E C IPITA TIN G  EFFECTS 
OF SU BSTAN CES CO N TA IN IN G  

V A R IO U S FORM S OF CARBO N  AN D  
CE LLU LO SE ON C Y A N ID E  SO LU TIO N S 

C O N TA IN IN G  G OLD  AN D  SILVER.

(R ead  at .January Meeting, 1910 .)

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

DISCUSSION.
Mr. F. W a rte n w e ile r  (Associate)-. In this paper 

the authors state that instances have been reported 
where “  graphitic ” ore (usually slate or schist) 
has caused precipitation. I  would like to report 
such an instance which came under my observa
tion.

In the course of a metallurgical examination of 
a slate ore containing a small amount of carbona
ceous matter, in Eastern Oregon, U.S.A., in 
1905, I  obtained the following results :—

The original ore value was 1 oz. gold, and 
treated with a 0'25%  lvCN solution in a perco
lator, 'gave a maximum extraction of 66 8%. 
Fine grinding did not increase the extraction. 
Percolation of the ore after roasting, with a '10% 
K C N  solution gave an extraction of 94'4%. 
When the treatment of the raw ore was con
tinued with solution carrying considerable gold in 
solution, there was a reprecipitation, and two 
tests where made to determine the amount. In 
each test the tailings from the above percolator 
tests of the raw ore were taken and agitated for 
24 hours with mill K CN  solution of known 
strength and gold content.

Test No 1 .—
Percolator tailings before agitation, gold $6.61 

per ton.
Percolator tailings after agitation, gold $9.09 

per ton.

Solution before.agitation with tailings, gold $2 32 
per ton, K CN  15%.

Solution after agitation with tailings, gold $1.24 
per ton, K C N  '12%.

Indicating a precipitation of 46-5% of the gold 
in the solution.

Test No 2. (On a different lot of percolator 
tailings).—
Solution before agitation with tailings, $4.75 

per ton K CN '07%.
Solution after agitation with tailings, $4.12 per 

ton, K C N  '05%.
Indicating precipitation of 13‘2% of gold 

values in the solution. My notes do not give the 
relative volumes of solution, but contain a note 
that a large solution volume had a tendency to 
keep the gold in solution.

The meeting then closed.

STOPE M EASUREM ENTS.

(R ead at M ay Meeting, 1909 .)

By O t t o  S. T o n n e s e n  (Member).

r e p l y  t o  d i s c u s s i o n . 

Inadvertently the illustrations referred to by 
Mr. Tonnesen in his rep'y to the discussion (see
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April Journal, pp. 369 -373) were om itted from  
the text. They are now reproduced for the 
inform ation of members.

Contributions and Correspondence.

S M E L T IN G  G O L D  A N D  S IL V E R  S L IM E .

On reading Mr. F . J. Thom as’ paper on “ The 
Sm all Cyanide Plant as Erected in Rhodesia,”  I  
am prom pted to send a sketch and description of 
a m ethod of sm elting gold  and silver slime 
which I  used in the Hill Country o f Chihuahua 
som e years ago. O ur practice at that time in 
the H ill Country was to  smelt in the standard type 
of furnace using charcoal or coke as fuel, the cost 
o f transport (about 20 days by mule back) and 
the loss in 'weight o f the coke in wear during 
transportation made its price almost prohibitive. 
The disadvantages of charcoal as fuel and its cost 
need not be pointed out, but in addition tc  this we 
found ourselves caught in the m idst o f the wet 
season without charcoal and unable t o ' get 
supplied at any price.

I  conceived the idea of a reverberatory wood 
furnace, and though the idea may not be new, I  
had never heard of its application to this use. 
W e had on hand a sufficient supply o f adobes 
(sun-dried bricks used for houses, etc.). The 
accom panying sketch is self-explanatory, and is 
one I  sent to a friend who had heard o f our 
success with it at L a  Republica M. Co., and 
wished to install one. Its  success was instanta
neous. We obtained a very hot fire in a short 
time,, and did quick, clean and cheap work. Fuel 
used was “ white p in e ”  or a white scrub oak

N

locally called “  Enceno Blanco.”  I  believe this 
m ethod has been adopted under similar conditions 
in several good  sized mines in Chihuahua with 
decided success. W e  were shipping about
4 5 ,0 0 0  oz. o f  fine silver per m onth when I  
installed this furnace. Possibly there may be 
places in Rhodesia where this could be m ade a 
m oney saver.

Yours very truly,
A . L . B lomi'TELI) (Associate).

G olden  C ycle M ining Co., ,
Colorado Springs, C olo., U .S .A .,

March 16, 1910.

Notices and Abstracts o f Articles and 
Papers.

M E T A L L U R G Y .
P e r m a n e n t  E x p a n s i o n  ok  C a s t  I r o n  u n d e r  

M o d e r a t e  T e m p e r a t u r e .— “ In May, 1909, Crane 
Co. made two straight bars of east iron, J x i  in., 
accurately machined T h e  following results were 
obtained :—

Original lengths ...
Gain in five weeks at 325°... 
Gain in thirty days at 600° 
Gain in thirty days at 600°

Inch.
18-336

•003
■145
•014

Tnch.
23-382

•008
■177
■028

Final lengths ... 18498 23-595
The permanent expansion at a temperature of 325 

(equivalent to 82 lb. steam pressure) was very small, 
but at 600° it equalled in sixty days ‘ 104 in. per foot 
on both bars, which is an extraordinary amount.

The measurements were taken with the greatest 
care and carefully. checked. Further experiments 
along this line of investigation are being'conducted. 
— The Valve. World, Nov., 1909, p. 426*. (H. A. W .)

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
.)



THE CAPACITY OF CIRCULAR VATS PIS It FOOT OF D E 1*T H .
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R a n d  M etallu r g ic al  Pr actice .— “ A t the time 
it was decided to proceed with the construction of 
the Benoni Consolidated Reduction Plant, the prin
ciple of double-stage crushing by means of the heavy
weight stamp pins tube mill combination introduced 
by Dr. Caldecott had received almost universal con
firmation from all the leading engineers on the Rand. 
And this was not merely academic confirmation only, 
but, what was of far greater importance, confirmation 
of the practical sort involving the alteration, wher
ever possible, of existing reduction plants from 
single-stage to double-stage crushing and the design-o o o o o
ing of all new reduction plants for the new method 
of treatment.

I must confess that I was at first, to some extent, 
led away by this nniversal enthusiasm for the new 
method, especially as it had been brought forward 
and vouched for by a metallurgist of Dr. Caldecott’s 
eminence and experience after a long series of experi
ments especially devised and superintended by Dr. 
Caldecott himself to test the truth of the principle 
involved. As the new method had then, moreover, 
received the practical confirmation of every engineer 
of any standing on the Rand, J. accepted Dr. 
Caldecott’s conclusions without reserve and consented 
to the adoption of the principle of double-stage 
crushing on the Benoni Gold Mine.

The plant was designed on the lines that the 
investigations of the Mines Trials Committee have 
conclusively proved to result in the attainment of 
the, in the light of our present knowledge, highest 
obtainable mechanical efficiency of both stamp and 
tube mill.

These investigations have shown that the low cost 
of crushing with light-weight stamps through tine 
mesh screening is more nearly approached in double
stage crushing as the weight of the stamp approaches 
the maximum and the coarseness of the battery 
screening increases. And that it is with interme
diate weight stamps and screens of medium mesh 
that the mechanical efficiency of the .double-stage 
crushing unit falls so far below that of the light
weight stamp, and that the cost of crushing by the 
double-stage method compares most unfavourably 
with the cost of single-stage crushing.

Fully realising this, I advised the erection of 
stamps of 2,000 lb. weight and the adoption of the 4- 
mesli screening, and, of course, calculated the number 
of tube mills necessary to deal with the estimated 
ontput. Dr. Caldecott’s remark that the number of 
stamps and tube mills shows a ‘ ratio of fewer stamps 
per tube than are in operation in any other plant on 
the Rand,’ with its implied sarcasm is surely uncalled 
for, as no one can know better than Dr. Caldecott 
himself that the ratio of stamps to tube mill is not a 
fixed one, but is dependent on the duty of the stamp, 
the coarseness of the battery screening, and the 
desired fineness of the final pulp.

A  2,000 lb. stamp crushing through 4-mesh screen
ing has a duty of 20.tons, the pulp containing about 
75% of +90 product, and as a standard 22 ft. tube 
mill ha9 an output of about 250 tons per day grinding 
to a final pulp containing not more than 10% of +60 
it can be easily calculated that the ratio decided on 
is -the right one.

Although T advised the adoption of the principle 
of double-stage crushing at the Benoni Consolidated,
I at the same time kept a very close watch on the 
reduction costs of those mines that had adopted, this 
new method of rednction, and a9 month by month I 
saw no decrease in these figures that could be put 
down as dne to this new method of treatment, and as I 
saw, moreover, that the working costs at New Klein-

fontein, which still adhered to the old method of 
single-stage crushing, compared most favourably 
with the working costs on the mines that had 
followed where Dr. Caldecott had led, it became 
daily more and more apparent to me that the 'claims 
put forward by the advocates of the tube mill were 
not being fulfilled in actual practice.

To confirm this supposition I had very accurate 
estimates made of the comparative capital expendi
ture involved in the two methods, and had, at the 
same time, a careful analysis made of all available 
ligures bearing on the tunning and maintenance 
costs of the two types of plant, with the result that
I was reluctantly (reluctantly, as I had hoped that 
we were on the eve of great economic improvements 
in milling) compelled to come to the conclusions 
stated in my contribution to the discussion on Dr. 
Caldecott’s paper on ‘ The Development of Heavy 
Gravitation Stamps,’ which conclusions have been 
subsequently confirmed by the results so far arrived 
at in the investigations at present being carried ont' 
at New' Kleiufontein.

Unfortunately the design and construction of the 
Benoni Consolidated plant is so far advanced that it 
is practically impossible, without heavy financial 
loss, and great delay, to revert to the old method of 
single-stage crushing.

I do not, however, auticipate that the adoption of 
double-stage crashing at Benoni will seriously in
crease the working costs on that mine as compared 
with what the working costs might have been expected 
to have been had the old method of single-stage 
crashing been adhered to, as the plant has been 
designed, as 1 have already explained, to allow of the 
maximum known efficiency of both the stamps and 
tube mills being obtained.” — E. J. W a y .—South 
African Mininq Journal, April 30, 1910, p. 255. 
(A. M e A. J.)

T r e a tm e n t  of Slim e .— “ T he complexities attend
ing the treatment of slime all binge upon that 
peculiar property by which finely divided solid 
particles in suspension acqnire a virtual specific 
gravity that is less than their normal specific gravity, 
and as a result of which they will not readily pass 
ont of suspension. The meaning of this property is 
dynamically jnst as unproven as is the nature of the 
all-pervading link between particles of matter, and a 
branch of metallurgy so intimately connected with a 
subject so little understood may well be approached 
with hesitation.

Lodge tells us that the great force in nature is the 
vis a tergo. Let us start with this assumption and 
consider our subject from the point of view of an 
impelling force retarded. To borrow an example 
from the same authority, the front end of a steel bar 
niust be pulled, before the vis a tergo impels the hind 
end to follow. Evidently there is an obstacle to the 
fiee settlement of slime, and it is reasonable to 
assume that it would be better to remove this obstacle 
rather than adopt methods of separation that 
postulate continued suspension. To sncli engineers 
as might consider that the complexities attending the 
practice of vacumn-filtration are unduly greaL, or 
that the method leaves something to be desired, a 
description of a plant recently erected at the Queen 
mine, in the Sheep Creek district of British Columbia, 
will be of interest.

This plant is the outcome, on a working scale, of 
experiments the aim of which . .was to apply the 
principle known as acceleration of settlement, due to 
the removal of line slime as it settles, This accelera
tion was first noticed by me when making attempts
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to withdraw settled slime by means of a conveyor 
from the bottom of a tank in which a charge had 
been collected, ami the elt'ect upon the rate of settle
ment was so surprising as to encourage the idea of a 
continuous process. This object lias now been 
achieved, for the plant herewith illustrated treated 
pnlp at the rate of LOO tons of dry slime per 24 hours.

The main feature of the process is the agglomeration 
of slime upon the belt. If the settling slime be 
withdrawn without interfering with the progress of 
settlement, the increased tendency of solids to pass 1 
ont of suspension is so marked that this agglomeration 
permits the withdrawal of the solid particles out of 
the pulp in a compact form. The device required to 
facilitate the operation is found in a conveyor 
travelling upw ard at an angleof about 18°at the raleof 
4 to 6 ft. per minute. The inclination and speed 
vary with the character of the slime handled, and 
may be adjusted in accordance with the ultimate 
purpose of the separation.

Before proceeding further it may be well to consider 
for a moment the explanation of this accelerated 
settlement. It may be taken as an axiom that the 
greater the concentration of solid matter in suspension 
in a liquid medium, the slower is the rate of settle
ment ; therefore, apart from any other factors 
affecting settlement, the suspended solids constitute . 
in themselves an element of retardation, or, in other 
w'ords, retardation of settlement is largely due to the 
mutually repellant action of the solid particles. 
Accepting this fact, let us consider it in connection 
with three imaginary layers, A , B, and C, in a partly 
settled pulp. As between these three layers there is 
an upward foree acting from A  to B, and again from 
B to C, and downward forces acting from C to B and 
B to A ; so that as far as B is concerned, apart from 
the foree of gravity, it is in equilibrium. If the layer 
A  is removed the upward foree A  to B is removed 
and the layer B is free to settle, or is ‘ free-settling.’ 
The essential factor is the removal of the bottom 
layer and the withdrawal of each lowermost solid 
particle. Thus a movable bottom to the settling-tank 
is implied. There is a wide difference between the 
physical state of the settled particle arid that of the 
one still partly in suspension above it ; thus, a scraper 
working over the bottom of a tank and dragging out 
thickened pulp is performing a different function from 
that of a conveyor removing settled slime.

Many different classes of slime have been treated, 
from linely ground bard quartz to pure clay, but a 
discharge that is lumpy can be obtained in all cases. 
The tank is essentially a well or trough set at an 
angle of 18°, in and out of which a conveyor-belt 2 ft. 
wide, having flanged sides, travels over 14in. rollers. 
The sides of this trough are vertical and are 24 in. 
high ; over them is built a long settling-tank, which 
at its wide and deep end (over the lower roller) 
extends to a height of 6 ft. above the trough. This 
settling-tank is divided into partitions, and nowhere 
are the sides at a less angle than 65°. The lower 
roller is set in the well or trough, which is closed at 
the rear end, and revolves in bearings with stntting- 
boxes and removable bushings. The head roller is 1 
set on brackets at sneh a height above the horizontal 
top of the trough as to allow of an upward travel of 
8 ft. above the surface of the pnlp. An arrangement 
of sand-filters set in the tank itself allows .the solution 
to be removed from near the surface (wdiere the pulp 
i9 naturally thinnest) to be delivered clarified by 
means of a vacuum-pump. The sand-fiter is set in 
circular trays of 2 ft. diameter, with 6 in. sides, the 
top and bottom being made of fine screening, which 
is placed upon the top of an inverted cone, to the

bottom of which the vacuum-hose is attached. A 
simple mechanism attached to the driving-sliaft pe'r- 
mits a reversal of the vacuum once every two minutes, 
when a slight flow of solution is delivered under low 
pressure, cleansing the sand of the slime that has 
been sucked down into it. Thus continuous operation 
is rendered possible. These internal filters are not, 
however, essential to the process. The solution may 
be drawn off unclarified from the top of the settling- 
tank and passed through ordinary sand-filters, which 
can be periodically cleaned without the use of a 
vacuum at all.

The pulp is delvered at the rear end of the tank, 
and the solid slime settling out of suspension deposits 
itself upon the belt and is thereby drawn out of the 
pulp. The slime falls and i9 washed off the belt by 
a spray into a hopper, throngh’which it is discharged 
into a small air-lift agitator, to emerge as a continu
ous stream of thoroughly disintegrated pulp. This 
settling action underlies the practical application of 
the method. A t the rate of 100 tons of dry material 
per day a ribbon of thick slime IJ in. deep is removed 
on the belt, which, by the time it reaches the head 
roller, contains no more than 27% moisture.

The feed for this plant was taken from the tailing 
of a 20-stamp mill after passing through a hydraulic 
classifier. The whole overflow passed 100 mesh, and 
70% passed 200 mesli. This overflow was elevated 
by a centrifugal pump to two Callow thickening 
tanks, from which the discharge (thickened to 15% 
solid) was run direct to the settling-tank.

In order to obtain a discharge sufficient to demon
strate the capacity and mechanical efficiency of the 
plant, the washed pulp from the air-lift disintegrator 
at the head of the belt was also returned to the 
centrifugal pump and w'as elevated by it to the 
thickening-tanks. In this way any desired flow was 
obtainable, and-in order to give the plant a thorough 
trial, a continuous run was made for 30 hours, 
handling at the rate of 140 tons of dry slime per 24 
hours. In this case the machine was overloaded and 
a certain amount of the slime layer being discharged 
by the belt, slipped off the sides and back into the 
tank. This was done purposely in order to try the 
efficiency of the means adopted for keeping the tank 
free of accumulating slime. The method is simple. 
Two 2 in. pipes are run through the cover of the 
trough at the rear end, jnst behind-the lower roller, 
to within three inches of the bottom ; the top of 
these 2 in. pipes extends into a small box built upon 
the top of the wide end of the tank,, through which a 
hole is bored. The top of the pipes is below the 
surface of the pul]) in the tank. A  little air admitted 
at the bottom of the 2 in. pipes by two i  in pipes is 
sufficient to cause a slight continuons upward current, 
which has the etiect of preventing any accumulation 
of slime on the bottom of the tank without interfer
ing with the deposition upon the belt, and it was 
found after the 30 hours’ trial that the bottom of the 
tank was perfectly free from slime.

The sides of the trongli were made of wood 3 in. • 
thick, and all the rest was 2 in. thick ; the bearings 
for the rollers were castings bolted down to the 
supporting 6 by 8 in. timbers, upon which the tank 
rests. The belt was a 4-ply rubber belt, 2 ft. wide, 
having flanges ] j  in. high. These flanges are not 
necessary, but were adopted in the first plant as 
being more satisfactory. The cost of this plant, apart 
from the power and vacuum-pump, did not exceed 
£150. As may be jndged, the power consumed, and 
applied to the roller by worm gearing, was s ligh t;
2 h.p. was sufficient to run all the machinery.
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The plant was used only as a deliydrator, and to 
demonstrate the handling of a sufficient and con- 
tinuons How of pulp, but l.he disintegrating and 
washing air-lift agitator was also used, looking to 
the applicability of the process to cyanidation. 
Tliia leads to a consideration of the relative merits of 
displacement and dilution washing. Aside from any 
doubt as to the perfection of washing obtainable by 
known displacement methods, the main feature of 
decantation practice is the dependaiice upon calcula
tions as to the extent to which washing by dilution 
is effected. And in the case of a continuous process, 
this advantage is more pronounced. The accompany
ing flow sheet will indicate the manner in which the 
method may be applied in the case of an ore crushed 
in cyanide solution.

The process of treatment suggested in connection 
with washing the slime oil' the belt may also be 
fathered from the following example of an ore

crushed in water, re-ground, and passed to Pachnca 
agitators. Between the crushing or grindiii"' 
machinery and the agitators there would be a slime- 
settler to act as a simple deliydrator, and the dis
charge would be washed off the belt with stromr 
cyanide solution and elevated to the agitators

111 such a case there may be .100 tons of ore and 
600 tons of water, or 700 tons of pulp going to I lie 
first settler for dehydration. The belt in this settler 
discharges pulp having 27% moisture.. Therefore, 
from this first dehydration there would be 100 tons 
of slime and 37 tons of water, or 137 tons of pulp 
going to agitators.

Up to this point 7 0 0 - 137 =  563 tons of. water has 
been returned,to the batteiies. The 137 tons of pulp 
going to the agitators is made up to a consistency of 
25% solids by adding 300-37  =  263 tons of strong 
solution. Thus 263 tons of strong solution, plus 13/ 
tons of pulp, or 400 tons of cyanide pnlp, eventually

a£
3s f , a

a.
2

6/- A (V

F L O W  S H E E T
y  = Ho. of Tons o f  Ore crushed p e r  fa hours 
Z ■ Solution m th  underflow from classifier 

n -  Tons of solution from  d e h y d rjto r  rtquired  

to 'be p is s e d  through trn c  boxes to  

y ie ld  d a ily  r  e  j  fra c tio n  

x •  y jlu e  o f  contents d is s o lve d  da ily m  

a ll stages o f  tre a tm e n t p r io r  to  

agitation

Trtn lM nt of XliMi.
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go to the lirst separator. I Y0111 this lirst separation, 
discharged 100 tons of slime and 37 tons of gold, 
cyanide solution, making 137 tons delivered from til 
separator.

Up to this point, 4 0 0 - 137 = 263 tons of strong 
solution of a value, say, of 3 dwt. per ton, containing 
altogether 789 dwt,., has been recovered and passed 
through zinc-boxes, and thence to the strong cyanide 
vat. The discharge from this lirst separator, namely, 
100 tons slime and 37 tons of gokl-cyanide solution, 
containing 3 dwt. per tori equal to 111 dwt., is washed 
off the belt with barren precipitated solution, pro
ducing a ratio of solution to solids of 6 :1 .  The 
amount of barren solution added then is 600 -  37 = 563 
tons of weak solution, producing eventually 600 con
taining 111 flwt. gold, equal to 0'185 dwt. per ton.

W e thus have 700 tons of pulp with weak solution 
going to the second separator. .From this separator 
the discharge is again 100 tons slime and 37 tons of 
weak solution at 0-185 dwt. per ton. Thus 6'85 dwt. 
gold is going to waste.

Up to this point, 700,-137 =  563 tons of weak 
solution of a value of 0'185 dwt. per ton, or a total of 
104T5 dwt., has been recovered and returned to the 
weak zinc-boxes and thence to the weak cyanide 
storage-vat. Assuming now that the original ore 
was of a value of 10 dwt. per ton, and that 90% 
extraction was obtained from the solid slime, the 
total loss from , 100 tons is 100 dwt. not extracted, 
plus 6'85 dwt. not dissolved, or 106'85 dwt., which 
gives a total loss of 10 09%, or a total extraction of 
89'31%. Of the 900 dwt. gold in solution we have 
then a total loss of 6'85 dwt. or about J%.

It will be seen that there is no accumulation of 
solution.” — H. G. N ichols.—Mining Maqazim, Nov. 
1909, p. 221. (J. A. W .)

M IN IN G.
V e n t i l a t l n g  S y s t e m  a t  t h e  C o m s t o c k  M i n e s , 

N k v a d a . — “  This paper by the Professor of Mining 
and Metallurgy at the University of Nevada deals in 
extenso ■ with this subject, under the following 
heads : — 1. Temperatures (surface, underground, 
mine workings. 2. Ventilating system (a) in general, 
(b) in detail. 3. Measurement of ventilating currents, 
(a) temperature (b) velocity. 4. Cost and operating 
expense. 5. Underground humidity. 6. Control of 
humidity and heat. 7. Physiological effect of work
ing in high tempeiatnre and humidity. 8. Appendix 
by Professor Frandsen.

The ventilation of metalliferous mines has received 
but little attention, and comparatively few data are 
available. The- literature of coal-mining, on the 
other hand, is replete with data of mine-ventilation, 
the topic being one of considerable interest even at 
the present time. In coal mines, ventilation has for 
its principal object the removal of explosive gases. 
To accomplish this, fans are generally employed to 
force into or exhaust from a mine large volumes of 
air. In metal-mining, while occurrences of gases are 
not infrequent, the volume of gas encountered is 
usually so small as to be unimportant, and it is 
generally non-explosive. In these cases the purpose 
of the ventilating-current is to supply pure air to the 
miners in the different working-places, and to 
remove the gaseous products of blasting. In but 
few instances has the ventilating-current to perform 
the additionol fnnction of cooling the mine-workings. 
In most metal-mines ventilating-cnrrents are estab
lished by the use of two shafts, one an upcast, the 
other a down-east. The natural elevation of the 
ground-temperature, due to increased depth, is relied 
upon to warm the air sufficiently to start an upward

current. A s d jp t h  is attained, the average tem
perature of the ascending current is raised and the 
ventilating-efliciency of an upcast shaft increased. 
Pans and air-pipes are used for the ventilation of 
pits, shafts, and dead-ends, but are seldom used for 
the general ventilation of a large mine. The Coin- 
stock mines furnish an excellent exam pleof the use 
of natural ventilation for providing a current of 
sufficient volume partly to overcome abnormal 
conditions. That natural ventilation is insufficient 
and not controllable enough, is evidenced by the fact 
that at the present time one large fan is in opeiation 
and another is being erected. Ventilation by small 
fans is also very largely used to supplement the effect 
of the sh ifts.

It is impossible to give an abstract of the measur
ing instruments and measurements made, and fur 
these the original paper must be consulted. The 
physiological effect of working in high temperatures 
and humidity is discussed fully, the opinions of Le 
Neve Foster, Eliot Lord, ’ Haldane, and Thomas, 
and Church, being quoted, the main facts brought 
out by these observers being that high temperatures 
and humidities cause, under some conditions, a 
notab.e rise in body-temperature ; that all the bodily 
organs with the exception of the stomach are 
stimulated ; that prolonged exposure to such con
ditions undoubtly lowers vitality ; that intermittent 
exposure produces no permanent ill-ellects ; that 
these conditions cannot be considered an important 
cause of lung-diseases ; and, lastly, that under 
abnormal conditions loss of mental control and 
serious bodily disturbances result.

Local physicians state that the average life of the 
Comstock miner approximates 25 years, and that the 
miners do not show any greater snsceptibity to any 
particular disease than the residents of the town. 
The author states he is acquainted with miners who 
have worked more or less continuously underground 
for 30 years, and who are still capable of doing a good 
day’s work. Compared with miners of other districts 
the Virginia City miners may be said to lie just as 
healthful, if not more so. The result is due in a 
large measure to the fact that the Virginia City 
miner observes certain precautions, and that the 
mine-managements provide the necessary facilities. 
Miners are careful not to expose themselves to cold 
drafts, since they work stripped to the waist. On 
passing from a hot to a cold place a heavy coat is 
used to protect the heated body. W et clothes are 
either removed before going to the surface, or trousers 
and coat worn over them. A ll miners take hot and 
cold showers after coming off shift. Frequent drink
ing, and the bathing of the hands, wrists, arms, and 
head in ice-water are resorted to in all hot workings, 
and undoubtedly serve to keep down the body- 
temperature, while temporarily refreshing. Frequent 
rests are taken in special cooling-rooms, so placed in 
the workings as to receive freshest and coolest air. 
In exceedingly hot workings cold water from a hose 
is turned upon the miner while at work.

The effect of the underground conditions upon the 
blood was made the subjectof a preliminary study by 
Prof. P. Frandsen at the author’s request. His results 
are of importance, and are given in full in an accom 
panying note. His conclusion, given tentatively, is 
that ‘ the conditions in the deep workings of the 
Virginia City mines do not have any particularly 
detrimental effects upon the composition of the 
blood. From a comparison of a series'of experiments 
made it appears that the main permanent effect is 
an increased haemoglobin-content of the individual 
red blood-corpuscles.’
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Conditions are not lavourable for a study of the 
comparative efficiency of miners working under 
normal temperatures and under those in the lower 
levels of the Comstock. The following conclusions 
are the resultsof the author's experience: Moderately 
high temperatures, from 95° to J0o°F., with moderate 
humidities, from 50 to 70% relative humidity, and 
with air-currents of velocities from 200 to 300 ft. per 
min., do not prevent efficient work .nor are they 
particularly uncomfortable. A higher temperature, 
from 110° to 115°, together with the same conditions 
as above, decreases efficiency to a considerable extent. 
A  higher temperature, from 110° to 115°, with high 
humidity and moderate velocity air-currents, very 
greatly impairs the miners’ efficiency ; and a still 
higher air-velocity, under the same conditions, 
renders workings more bearable, but miners cannot 
work very long at oye time. A moderately high 
temperature, from 95° to 105°, in a saturated atmos
phere with no current, becomes very trying. Pro
longed exposure with much exertion is dangerous. 
A moderate temperature, from 90° to 98°, and 
saturated air-cuirents of a velocity of from 400 to 
500 ft. per iniu., with more or less vitiated air, are 
conditions which are very trying and give a low 
labour -efficiency. Vitiated air will impair labour 
efficiency to a greater extent than a high tempera
ture.’ ’— Prof. G. J. Y o u n g . — Trans. Amer. Inst. 
Min. Eng., Nov., 1909, p. 955. (J. A. W .)

E s t i m a t e d  C o s t  o f  S h a f t  S i n k i n g . — “  General 
Statement.—The following figures and computations 
have been made upon the assumption that the pro
posed shaft will be 6 ft. x 16 ft. within timbers and 
reach a veitical depth of 1,000 ft. For a vertical 
shaft, its total length would be 1,000 ft. ; if inclined 
at an angle of 45° to follow the dip of the formation, 
its total length would be 1,400 ft. to reach a total 
vertical depth of 1,000 ft. A  contract price of §40 
per ft. for sinking would apply only if the shaft was 
put down in the jasper formation. If diorite is the 
material to be dealt with the contract price for 
sinking alone would be between $50 and §55 per f t . , 
■while all the other items would remain the same.

A  slight difference in the cost of timber would 
appear in the amount of timber used in a vertical or 
inclined shaft, as the latter requires 10 in. x 10 in. 
stringers, while the former would take 6 in. x 8 in. 
skip runners, but this has not been taken into 
aecoun t.

The maximum flow of water to be handled (800 
gallons per minute) is probably somewhat high.

A  shaft put down to a depth of 1,000 ft., at the 
end of the ore formation would make available 
approximately 3,000,000 tons of ore now in sight, at 
the shafts now in operation, at the present stage of 
development of the mine. About one-third of this 
tonnage must now be left as a pillar to maintain the 
shaft.

If the new shaft costs §150,000, this would make a 
cost of 5 cents per ton on 3,000,000 tons of ore.

Ditails o f  Sinking Contract, Shafts, etc.
M a x im u m  M in im u m

Contract price for sinking, §40 per 
ft., includes drilling, blasting, 
powder, caps, fuse, etc.

For a vertical shaft, 1,000 ft. ... $40,000
For an inclined shaft, 1,400 ft. ... §56,000 
Computing all work for a shaft 6 ft. 

x 16 ft. within timbers, three com
partments, shaft sets 5 ft. centers; 
and assuming 40 ft. per month as 
average sinking

1.000 ft. would take 25 months, allow 
•26 months

1,400ft. would take 35 months, allow 
36 months 

A llowing 25 working days per 
month, 300 per year

1.000 ft. of sinking would take 650 
days ...

1,400 ft. of sinking would take 900 
days ...

Sinking contract would be worked 
on three 8-hour shifts. All other 
labour, one or two 10-hour shifts 

Cutting pump station 10 ft. x 15 ft.
x 20 ft. at a depth of 500 ft. ... 350 350 

A maximum flow of 800 gal. per mill, 
when bottom ofshaftisappioached ' 
is used as the basis of pumping
expenses ... ... ....----------- ---------------

Total ... .. §56,350 §40,350
Details o f Labour.

Maximum Minimum
Blacksmith, at $2.25 per day; helper 

at §1.65 per day; $3.90 per day 
for 900 days ... ... ■■■ $3,510 
§3.90 per day for 650 days ... $2,535

Two landers at §1.70 per day for 900
days ... ... ... ■■■ 3,060 

Two landers at $1.70 per day for 650 
days ... .. ... ... 2,210

Two timbermen at $1.75 per day.
Assuming one set of timber can be 
cut and framed in 1 day by two 
men ...
1,400 ft. of shaft, 280 sets, 280 days 980
1,000 ft. of shaft, 200 sets, 200 days 700

Two brakemen at $2.20 per day, tor 
900 days ... ... ... 3,960 

Two brakemen at §2.20 per day, for
650 days ... ... ... 2,860

Two firemen at $1.70 per day, for 
900 days ... .. ... 3,060

Two firemen at §1.70 per day, for 
650 days ... ... ... 2,210

Allow  one-fourth of mining captain’s
time, $25 per month, for 36 months 900 

Allow one-fourth of mining captain’s 
time, $25 per mouth, for 26 months 650

Surveyor and helpers, allow §20 per 
month, for 36 months ...‘ ... 720 

Surveyor and helpers, allow §20 per
month, for 26 months ... ... 520

Total ................... $16,190 §11,685
Details o f  Timber.

M ea su re  f l .  M a x . M in .

2 plates, 12 in. x 12 in. x 18 ft.
contain ... ... ... 432

2 end pieces, 12 in. x 12 in. x 6 ft.
contain ... ... ... 144

4 corner posts, 12 in. x l2 in . x 4 ft.
contain ... ... ... 192

2 dividings, 10 in. x 12 in. x 6 ft.
4 in. contain ... ... 126§

4 Stringers, 10 in. x 10 in. x5 ft.
contain ... ... ... 166§

4 centre posts, 10 in. x lOin. x 4ft.
contain ... ... ... 133J

Sheathing, 3 in. x 5 ft. x 44 ft.
contain ... ... ... 660

Boards, 1 in. x5  ft. xG ft. 4 in.
contain ... ... ... 31 §

Total amount of timber for 1 set 1,886-J
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Total, amount of timber in 280 
sets ... ... .. 535,173

Total amount of timber in 200
sets ... ... ...377,267

A t $14 per thousand for beinlock 
timber :
For 280 sets, $7,492.42, allow...
For 200 sets, $5,18.1.74, allow... 

Ladders, 17J cents per foot, 1,400 
feet

Ladders, 17A cents per foot, 1,000 
feet

7.500
5,200

245

175

Total $7,745 $5,375

Details o f  Bails, Pipe, Tie-Bopes, etc.
.M a x im u m  M in im u m

45-lb. rails for double skip road, 
allow 1,500 ft., making 6,000 linear 
feet or 2,000 yd., 45 tons at $25...

200 pairs fish-plates, at 21 cem s ...
500 lb. rail spikes, at 3 cents
1,120 1J in. x 6 .ft . 6 in. round iron 

tie-ropes, at 2 cents, $487.46 allow
2,240 nuts and washers,§278.60,allow
All of the above computed for 1,400 

ft. of shaft. For a vertical shaft 
of 1,000 ft. depth, rails, fish-plates 
and spikes would not be used

Tie-rods, nuts, and washers for 1,000 
ft. of shaft allow

1,400 ft. of 10-in. water-column pipe
1.000 ft of 10-in. water-column pipe
Drill steel
2-ill. steam pipe ; allow 250 ft. in 

excess of length of shaft. For 1,650ft.
For 1,250 ft. ... ...

4-in. air pipe : allow 250 ft. in excess 
of length of shaft. For 1,650 ft.
For 1,250 ft. ...

Allow  a maximum of 5 tons of coal 
per day for 26 months ...
For 36 months...

3.000 lb. 60d. spikes at 10 cents per 
pound for 1,400 ft.

200 lb. lOd. nails at 10 cents per 
pound, for 1,400ft.

2,160 lb. 60d. spikes at 10 cents per 
pound, for 1,000 ft.

145 lb. lOd. nails at 10 cents per 
pound, for 1,000 ft.

$'1,125
42
15

500
300

1,820

40

150

750

3,285

300

20

550

1.300
30

110

575

2,280

216

15

Total ... $8,347 $5,081 

Details o f  Plant.

Shaft house and pockets ...
Engine house 
Boiler house 
Powder house 
Coal trestle 
Boilers (4)
Hoisting engine ...
Compressor 
Skips (2)
Two No. 3 Rand drills, complete ... 
Auxiliary pump at 500 ft. depth ... 
Sinking pump
Temporary equipment at start, small 

hoist, bucket, rope, tripod, etc., 
a llow ...

Hoisting cable, lf-in , diameter ...

$14,800
9,625
4,200

250
3.000 

11,660 
15,000 
11,500

1.000 
375

6,000
1,000

1,500 
. 900

$6,750
5.000
3.500 

100
2.500 

10,500 
12,000 
10,625

300
375

5.000 
900

1,000
700

Incidentals—Teaming, pipe fittings, 
air hose, picks, shovels, hammers, 
wrenches, timber cutter’s tools, 
axes, saws, oil, waste, candles, 
temporary bell signal system,’ etc. 5,000 4,500

Total $85,810 $63,750
Recapitulation.

I n c l ia o d V o r t ic a lshaft 1,40Utt slinl'tr l,U00ft
Sinking contract $56,350 $40,350
Blacksmithing ... 3,510 2,535
Landers... 3,600 2,210
Timber cutters ... 980 700
Brakemen ■ 3,960 2,860
Firemen 3,060 2,210
Captain and surveyors 1,620 1,170
Timber and ladders 7,745 5,375
Rails, fish-plates, spikes ...
A ir and steam pipes and water

1,182

column 2,720 1,985
Tie-rods, nuts and washers 800 555
Nails and spikes... 320 231
Coal 3,285 2,280
Brill steel 40 30

Total plant, maximum ..
Total plant, minimum ...
Inclined shaft with minimum plant 
Inclined shaft with maximum plant 
Vertical shaft with minimum plant 
Vertical shaft with maximum plant 
— Mines and Minerals, Nov., 1909, p.

$88,632 $62,491 
... $85,810 
... $63,750 
... $152,382 
... $174,442 
... $126,241 

. ... $148,300 
•256. (A. R .)

A. Sim p l e , Safe F use L ig h te r . — “  The illnstra-' 
tion herewith readily illustrates the Eagle fuse 
lighter, a perfectly safe, simple and sure method of 
dealing with the various conditions under which un
exploded charges of dynamite, often unsuspected, 
result in death and ruin, which the miner has long 
dreaded.

The igniter is of a highly inflammable material, 
forming a short cylindrical cap having the diameter 
of the standard makes of fuse, and so closed at one 
end as to leave a short tab for convenience for light

ing. In the cap thus formed is placed a composition 
inflammable, but not highly explosive, by which a 
sufficiently quick and strong fire is assured.

The end of the fuse is rolled smooth between the 
thumb and finger and pressed into the cap or igniter. 
The application of a ilanie oj- incandescent heat to
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the igniter then assures ignition of a fuse that will 
burn to the detonator at its firing end. Both the cap 
and the composition are water-proof, and it never 
misses fire.

The system eliminates the uncertainties of blasting, 
and its use is economical in point of time, money and 
life.” —Mining World, Nov. 13, 1909, p. 98S (C.B.S.)

L im its  of D eep M im in g .— “  The trial borings of 
northern Westphalia have been pushed considerably 
beyond 1,400 metres ; at Paruchowitz, near llybnik, 
in upper Silesia, a boring went down 2,003’34 m. 
(6,572 6 ft.). W e do not, however, think it advisable 
for the present to search for coal measures beginning 
at greater depths below the surface than 1,100 to 
1,200 metres, as such very deep deposits cannot as 
yet be considered as workable. An initial depth of 
.1,200 metres is already very considerable indeed, and 
infers actual mining down to a depth of at least 
1,500 metres below the surface. It is very question
able whether working a coal mine at such a depth 
would be remunerative or even possible.

It is quite true that far more considerable depths 
have been attained in the Tamarack copper mines of 
North America, and that, in Alpine tnnnelling, work 
lias been done successfully at depths even exceeding
2,000 metres below the surface, but, nevertheless. I 
am of the opinion that in strata of the nature of the 
coal measures such depths are at present not suited to 
practical mining, considered as a paying enterprise. 
A  depth of 1,500 metres seems to me to be the 
extreme limit.

Apart from the difficulties presented by the nature 
of overlying strata and by inflammable gas, which 
vary exceedingly according to localities, the follow 
ing facts are obstacles to very deep working : —high 
temperature, excessive crush, arid cost.

Temperature.- -T h e  temperature of the earth’s 
crust increases as we descend in a proportion which, 
though not the same tor all localities, on the whole 
seems pretty constant. This high temperature 
becomes a decided obstacle at slightly varying depths, 
somewhere below 1,000 metres under the surface. 
Somewhere about this point the earth’s temperature 
may be considered to average 36° C. —equal to the 
heat of the blood.

The temperature of the rocks, however, may he 
much higher than that of the air in the workings 
near by, as the latter may be greatly reduced by 
ventilation and cooled more or less in proportion to 
the quantities of cold air forced through the mine. 
The rate at which the fresh air is warmed by absorp
tion of beat from the warm walls of the rock, also 
seems to depend in a large degree on the system of 
working. In a cellular, viz., the pillar and stall 
system, the air seems to acquire almost immediately 
the full temperature of the c o a l ; but under I he long
wall system the air appears to retain much longer a 
considerably lower temperature in sweeping past the 
working face.

This cooling effect of ventilation, however, is 
greatly affected by the degree of humidity of the 
workings, as the water draining from the rocks has 
at least the temperature of the earth, and by its 
great specific heat warms the air much more consid
erably than the strata, which being bad conductors, 
are very soon isolated by a thin cooled crust, whilst 
in a wet mine thesupply of warm water is continually 
kept np.

If strong springs are m et'w ith , often .of still 
higher temperature than the rocks, the difficulties 
increase very much, and soon become insurmountable. 
In damp air heat also becomes much sooner unbear

able than in the dry atmosphere, as active evapora
tion of the perspiration is a great help in keeping 
down the temperature of the body. Too dry a i”  
however, causes new inconveniences in coal mines 
by the nuisance and even grave dangers caused by 
coal dust.

Apart from very large faults, experience seems to 
show that in generally soft strata, like coal measure 
shales, the percolation of water soon stops at some 
depth, the fissures and pores in the rocks heing closed 
by the pressure. Hard and thick beds of coarse sand
stone, however, may remain conductors of water for 
great distances and more considerable depths. Gen
erally, however, the workings are quite dry in very 
deep coal mines.

There is a serious obstacle which, in some coal pits 
counteracts the effects of ventilation in keeping down 
the temperature, viz., the oxidation of the coal as a 
source of beat. This oxidation is specially active 
with some qualities of coal, and with fine d'nst, and 
very often the heat generated is great enough to 
cause spontaneous combustion. This properly of 
some coals will probably prove an insurmountable 
obstacle to mining them at very great depths.

Effect o f  Depth upon Crush.— The effect of the 
accumulative weight of several hundred metres of 
strata cannot be spoken of with any certainty, nor 
does it show itself in the same manner in different 
localities, because it is highly influenced by the 
physical properties of the rocks. It remains a 
generally observed fact, however, that pressure con
siderably increases at great depths. Strata of the 
nature of coal measure shales act like a very stiff and 
plastic mass under very severe pressure, ami gradual
ly but inesistibly fill up all cav ities made in them. 
A t very considerable depth no kind of support can 
withstand this crush, and the galleries have to be 
re-wideued continually, as all walls slowly creep 
inwards. These eH'ects moreover depend greatly on 
the system of working and specially on the care with 
which oh I workings are filled np, preventing as much 
as possible the strata from becoming loosened.

Massive sandstones above the coal seams also help 
the support and take off a great deal of the. immed
iate pressure, causing it to come on more gradually, 
and becoming active only after the coal has been 
taken ont.

However, at considerably greater depths than
1,000 metres the crush becomes a serious nuisance in 
a great many coal mines, and may gradually increase 
to such extent as to prevent deeper progress.

Effect o f  Depth upon C'o.s/.— In several cases, 
though it may be technically possible to work at cer
tain depths, costs may become too great, the work 
ceasing to pay. The profit to be made on mining 
coal is dependent on so many circumstances that no 
special depth may be said to limit mining enterprise 
for reason of cost. Besides what is unprofitable now 
may soon become remunerative, after the supplies of 
shallower mines have been exhausted and com 
petition ceases from that quarter, or better methods 
of haulage, mechanical cutting, or ventilation have 
been invented.

That cost increases with depth can easily be 
understood, as high temperature affects the efficiency 
of the miners, at the same time reducing the hours 
the workmen can stay in the mine without being 
inconvenienced. W inding and ventilation become 
more costly, likewise the expenses of timbering and 
of maintaining air passages and haulage roads 
increase. Nevertheless, this increase of costs is not 
yet greatly felt in the deeper mines of Westphalia,
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As a rule, therefore, the richer the deposit is in 
coals of good quality, the longer deep working will pay. 
The British Coal Commission of 1871 put down the 
maximum depth at 4,000 ft., and the minimum thick
ness of workable seams at 12 ins., lmt at very great 
depths it seems advisable to consider only seams of
2 ft. or more in thickness as workable ; where the 
deposit is very regular and the ro»f good enough to 
allow the, use of electric coal cutting machinery even 
at great depths, or the coal is of exceptional quality, 
thinner seams may possibly be worked with advant
age.

From all this it will be clear that it seems quite 
sufficient for the present to extend the explorations 
to an initial depth of 1,200 metres (4,000 ft.) below 
the surface.” — W . A. J. M. VAN DF.r. Ge a c h t , 
Memoirs Geological Exploration of the Netherlands. 
Lomlon, M'm'mq Journal.—Nov. 20, ’09, p. 278. 
(A. 1:1.)

Concrete  for Sha f t  T r ac ks .— “ The extended 
use of reinforced concrete for mine work on the Rand 
is a noteworthy featnre at the present time, and 
especially is this true of new equipments. Concrete 
now seems to be utilised wherever practicable. Its 
extensive employment in the metallurgical works of 
the City Deep plant lias already been dealt with, 
and we are now able to give particulars of the use it 
is being put to at the Bantjes Consolidated Mines at 
Florida.

A t this property it is being utilised in a new 
direction, new as far as the Rand is concerned at any 
rate, with the exception of some similar work done 
at the Angelo Deep two or three years ago. But as 
this Angelo Deep work does not appear to have 
attracted much attention, the em ploym entof concrete 
in two shafts of the Banfcjes mine is a most interest
ing matter. The central incline has been stripped 
and enlarged, and the shaft is now 32 ft. 4 in. wide 
‘ overa ll,’ instead of 17 ft. as foimerly. Five com
partments are now prepared, and there will be four 
hauling ways instead of two only in the old shaft. 
Concrete blocks are now being carried down the 
shaft, which dips at an angle of 35°. The skip rails 
run on these, and the yauge has been increased from
3 ft. to 4. ft. 2 in. The central concrete blocks, 
which carry two rails, are 2 ft. 9 in. in width at the 
top, whilst the outside blocks, on each of which only 
one rail'rests, are 12 in. wide at the top. Only one 
divider is being put in between the tw*o pairs of skip 
roads. Sixty pound rails are used, and strong steel 
supports are employ'ed in the shaft, which will con
tain very little tim ber; in fact, no timber at all. 
The shaft i3 indeed an excellent piece of work, and 
it should be possible to haul in it at the rate of a 
mile a minute with a minimum of risk.

The advantages claimed for this method of sup
porting skip rails are :— (1) Higher rate of hoisting ;
(2) greater safety ; (3) a cleaner s h a ft; (4) much 
more permanent work ; (■') less wear and tear on the 
rope. The cost is estimated at less than that of a 
wooden road, and the work of laying the concrete 
proceeds very rapidly. A t a little depth in the shaft, 
where solid rock exists, the concrete is mixed oil the 
floor of the shaft and put in the skip road direct.” — 
The South A frican  Mining Journal, Jan. 15, 1910, 
p. 494. (A. ii.)

M ISCELLANEOU S.
Ap p lic atio ns  of Concrete  in  th e  M e t a l - 

M ininc . In d u s t r y .— “  Concrete, used for the mere 
purpose of supporting unsafe ground, is gaining but 
slowly in favour, being (onlined for the present to an

.occasional tunnel portal, to lining Shafts- through 
surface soil down to solid rock, and to a very limited 
use of ‘ stull.s.’ In the coal-mining industry much 
greater use of concrete for all purposes is made.

The chief advantage of concrete for lining shafts 
through the surface soil and down to bed-rock, 
outside of its durability, is its efficiency in keeping- 
out water. The upper part of the lining is usually 
so shaped and extended as to form the foundations 
for the hoisting machinery. Arrangement for 
supporting the ordinary shaft equipment of eage- 
guides, ladders, pipes, etc., must be well thought out 
beforehand in order to avoid having to cut into the 
concrete after it has set Shaft linings are compara
tively simple in vertical shafts, but inclined shafts 
do not lend themselves quite so easily to placing the 
forms and ramming the concrete, but not even these 
require any very high order of ingenuity, in this 
latter case the upper part had perhaps bettor he made 
arching and. if possible, reinforced either with 
specially purchased iron or with whatever old material 
may be available on the spot, such as old rail or pipe. 
A neat method for shaft lining is to make slabs of 
concrete three or four inches thick by two or three 
feet square, which when properly hard are placed 
and supported against the sides of the shaft, the 
space between them and the soil or rock being filled 
with concrete well rammed in ; these slabs are left 
permanently in position.

It is as a means of controlling water underground 
that concrete is growing-in favour rapidly. It is a 
much belter stroke of business to keep water out of 
a mine than to pump it out. As an instance, at the 
Candelaria mine, in Mexico, the great influx of 
water was found to be at a point midway between 
the lirst and second levels, about 160 ft. from the 
surface. A portion of this water was very ineffectually 
trapped on the second level by means of wooden 
troughs and pumped thence to the surface, but the 
great bulk of the w'ater found its way to the bottom 
of the shaft at 700 ft. Raising the water from this 
depth to the surface necessitated a continuous effort 
at the pump to overcome some 630,000 foot-pounds. 
W hat with condensation in such a long steam line, 
pipe, friction, etc., this amounted to something over 
30 horse-power at the boiler. It was therefore 
decided to arch over the second level from the shaft 
completely to the end. This beintr done, the water, 
thus completely conlined above the arch, was pumped 
only 2(J0 ft. to the surface. The pump at the bottom 
of the mine was then able in a few' hours work per 
day to take care of all the water seeping into the 
mine below this level. The saving in reality was 
found to be more in money than was represented by 
the steam saved, the men being much more efficient 
in the more agreeable circumstances, besides the 
heavy bills for repairs to the pump being much 
diminished. The forms used in this work consisted 
of two segments from an old steam boiler, lapped 
over to one another to a greater or less degree to 
accommodate the variable wddth of the level, the 
smaller irregularities being closed by scraps or boards 
or sheet iron or anything else that came handy. As 
elegance and finish are not considered necessary 
underground the marks left by these were not 
smoothed off. The preliminary work, having for its 
object the preventing of the' water from_ washing 
over tlif wet concrete, was much more difficult and 
engaged much more attention than the mere con
struction of the arch.

A t the San Bias mine, also in Mexico, in sinking 
a shaft 8 ft. by 12 ft. in area, a heavy flow of water 
was encountered at 90 ft. from the surface, through
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a fissure which crossed the shaft at about a 25° angle. 
The How of water was such that in spite of the most 
energetic efforts only 8 ft. of progress was maae in a 
month. The shaft was enlarged in an iriegnlar out
line, for two or three feet on each of its four sitlesfor 
a belt of about three or four feet above the fissure 
and about the same distance below. After the water 
had risen to its natural level in the shaft, some '250 
tons of concrete were dumped in and allowed several 
weeks to set. The water was then pumped out and 
the shaft re-excavated through the concrete and 
carried down to 400 ft. without further trouble. 
Had a central hollow core been left in the concrete 
the work of sinking through it would have been very 
much diminished. The total cost of this work did 
not exceed 9s , including the re-excavation of the 
shaft, the cement costing, delivered at the spot, 18s. 
per barrel.

It may be as well to indicate the precautions 
necessary to secure a successful issue to a piece of 
work of the above tort. First, the water should be 
.without movement, or the flow be at least impercep
tible. For this reason the shaft was allowed to till 
up to its natural water level. Second, the concrete 
should not be dumped in and allowed to full to the 
bottom, causing a separation of the heavier from the 
lighter ingredients. In the case cited the concrete 
was lowered in a wedge-shaped bucket, one side of 
which was hinged at the top and fastened at the 
bottom by a latch to which was attached a wire 
leading to the surface. When the bucket was 
lowered and placed as nearly as possible in position 
the w7ire was pulled, releasing the concrete without 
giving the cement much opportunity to separate 
from the other ingredients. Third, the re-excavation 
must be made without the aid of explosive?. Fourth, 
ample time must be allowed for the concrete to solidify

A t another mine, water entered at a point wlieie 
the vein crossed a considerable stream. On occasions 
in summer time the bed of the stream ran dry. At 
such periods the mine pump was almost idle. .During 
one dry season the bed of the stream was cleaned ol 
all boulders and sand and other loose material for 
about 10 ft. up-stream and the same distance down
stream above and below the vein crossing. This 
space was then covered with a pavement 6 in. thick, 
effectually and permanently doing away with nearly 
all the pumping expenses.

A  good instance of how not to do a job of this sort 
was at the Hevvarias mine in the South of Spain. 
The river Almanzora runs through the property, and 
in following a small vein of rich silver ore the river 
gained entrance into the workings. A ship load of 
cement was dumped into the lirer, being thrown at 
random over the ship’s side over the place where the 
leak was supposed to he—but, of conise, absolutely 
without effect on the mine pumps. The linal result 
was that a valuable mine was abandoned for a 
number of years. i

For ‘ tim bering’ underground, concrete ‘ tim bers’ 
are attracting a certain amount of attention. The 
average life of a pine timber or stull in a mine may 
not be counted on to exceed four years, while the 
life of a concrete ‘ tim ber’ is indefinite; it costs 
more in the lirst instance and, owing to its weight, 
it is more costly to place in position. Concrete 
timbers are easily made in long wooden troughs, or 
in split tubes of sheet iron, with the ends adjusted 
so that tliej7 can be changed to suit the desired length 
and angle of cut. • If it is possible to do so; the form 
should be set close to where the stull is to be finally 
placed. The conspicuous disadvantage of the concrete 
stulls is the difficulty in placing them at the propel

angle with regard to the line of thrust of the ground 
to be supported. Frequently when the ground l>ein« 
supported settles to a sm all: extent j the angle of 
thrust is greatly changed ; in such a case a pine 
timber is easily wedged up, or the ends cut to a new 
angle, or the position of the whole thing changed to 
suit the new conditions ; once a concrete timber is in 
place any changes are very difficult. A t the present 
moment, the greater use of concrete stulls and 
timbers is in replacing rotted ones. In this case, the 
ground having already settled and the wooden stulls 
having been subjected to observation for a consider
able period of time, the concrete props can be placed 
with more intelligence, not only as to the direction 
of the lines of force but also as to the amount of 
strain theyare tobe called upon to resist. Both of these 
factors are usually only partially known in the first 
instance.

As a general proposition, the use of reinforcement, 
either of scrap material or of some one of the many 
special shapes of iron, is not very usual for under
ground work in the metal-mining industry. For 
surface structures, however, all the usual rules of 
such constructions bold good. Portions of the various 
structures, in which the stresses are exclusively in 
compression do not require reinforcement.

These statements suppose the use of cement of 
good quality, which, in ont-of-the-way places, is not 
always obtainable. Itjis of very little use to attempt 
to test the cement for the purpose of comparing the 
results obtained with the figures obtained by the 
manufacturers.' So many factors are not uniform 
with the conditions under which the experiments are 
made at the factory that the final results are quite 
different. The age of the cement, difference of tem
perature and lmmiditj’ of the air, of the water or of 
the cement itself, and even the nature and amount 
of1 the various mineral substances dissolved in the 
water, altogether introduce such differences as to 
make it a waste of time to make any other tests than 
the actual mixing and la jin g  of a small preliminary 
batch of concrete. About the only exterior indication 
of defective quality is the swelling of the .barrels 
when they have been too long in stock in a humid 
climate or have accidental]}' been wetted. It seems 
a pity that no way can lie found to stamp each 
barrel reliably with the date it left the factory, like 
the photographic supplies.

As a general rule there is nothing, at any mine in 
the way of surface structures that cannot be made, 
and better made, of concrete than of any other 
materia]—head frames, ore bins, floors, buildings, 
electric-wire, poles, trestles, water pipes for low 
pressure, boiler settings, chimney stacks, tanks of 
all kinds, and even boats and lighters if the mine 
have use for these latter.” —H e n ry  W . E d w a rd s .— 
Engineering Magazine, Nov., 1909, p. 175. (J. A .W .)

Sn a k e  B ites should be treated by ligatnring the 
bitten part at once with a tourniquet of cloth or 
rubber, and injecting locally a 1% solution of potas
sium permanganate. A lcoholic stimulants and am
monia are absolutely harmful in critical cases. They 
are of value as restoratives only in cases where the 
person has not been fatally bitten.—illining and 
Scientific Press, D ec.,?]909. (C. B. S.)

Case  H a r d e n in g  of Ste e l  w it h  G ases .— “ This 
paper gives the results of experiments on case harden
ing of soft Norwegian iron with varionsgases, carried 
on at the Polytechnic Institute. It was shown that 
in most cases nitrogen in the form of ammonia facili
tates the action of carbonising gases, Nitrogen in
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the free state lias no influence on the carbonising 
action. It was show n'that the ammonia does not 
react with the carbon gases to form cyanogen. 
Carbon monoxide seems to act almost as well with
out as with ammonia. The depth to which the 
carbon penetrates and the percentage of carbon in 
the case were determiner] by analysis. The chemical 
reactions taking place during the carbonisation were 
determined as follows : —

With carbon monoxide 2CO =  C + CO.,
W ith methane CH4 =  C + 2H„r

W ith  acetylene two reactions seem to take place, 
as follows :—

2C.,H., =  CH4 + 3C 
and C„H2 =  C, + H2.

The carbonising ability of the gases studied ranges 
according to the following order : Carbon monoxide, 
acetylene, illuminating gas, methane. Carbon mon
oxide is by far the best gas for this purpose.” —O lsen  
and W EIFFENISACH.— Industrial and Engineering

I Chemistry, Aug., 1909, p 624. (A. M cA. J .’) 
T em perature  Conversion  T a d l e—E ,C.—Ce n t ig r a d e—F a h r e n h e it .— T he following table, which is self 
explanatory, covers the whole temperature range from the temperature of absolute zero to that of the electric 
arc.

c ° 0 10 20 30 40

F
-400  
-  220 

-4 0

- 50 60 70 80 90

-200
-10 0

- 0

F
-328 
-148  
+ 32

E
-  346
-  166 
+ 14

F
-3 6 4 .
-18 4

- 4

F
-382
-202
-2 2

F
-4 )8  
-  238 

-5 8

F
-436
-25 6
-7 6

F
-45 4
-274
-9 4

E

-  292 
-112

F

-310
-130

0 32 50 68 86 104 122 140 158 176 194

100 212 230 248 266 284 302 320 338 356 374 C° F°
200 392 410 428 446 464 482 500 518 536 554 1 1-8
300 572 590 608 626 644 662 680 698 716 734 2 3-6
400 752 770 788 SO 6 824 842 860 878 896 914 3 5 ’4
500 932 950 968 986 1004 1022 1040 1058 1076 .1094 4 7'2
600 1112 1130 1148 1166 .1184 1202 1220 1238 1256 1274 5 .9-0
700 1292 1310 1328 1346 1364 L3S2 1400 1418 1436 1454 6 .10-8
800 1472 1490 1508 1526 1544 1562 1580 1598 1616 1634 7 12-6
900 1652 1670 1688 1706 1724 1742 1760 1778 1796 1814 8 14-4

1000 1832 1850 1868 1886 1904 1922 1940 1958 1976 1994 10 18-0

1100' 2012 2030 2048 2066 2084 2102 2120 2138 2156 21741200 2192 2210 2228 2246 2264 2282 2300 23 IS 2336 !,3541300 2372 2390 2408 2426 2444 ■2462 2480 2498 2516 25341400 2552 2570 2588 2606 2624 2642 2660 2678 2696' 27141500 2732 2750 2768 2786 2804 2822 2840 2858 2876 28941000 2912 2930 2948 2966 2984 3002 3020 3038 3056 3074 F° C°1700 3092 3110 3128 3146 3164 31S2 3200 3218 3236 3254 1 0 561800 3272 3290 3308 3326 3344. 3362 3380 3398 3416 3434 2 1-111900 3452 3470 3488 3506 3524 3542 3560 3578 3596 3614 3 1 -67
2000 3632 3650 3668 3680 3704 3722 3740 3758 3776 3794 5 2-78
2100 3812 3830 3848 3866 3884 3902 3920 3938 3956 3974 3892200 3992 4010 4028 4046 4064 4082 4100 4118 4136 4154 8 4-442300 4172 4190 4208 4226 4244 4262 4280 429S 4316 4334 9 5 002400 4352 4370 4388 4406 4424 4442 4460 4478 4496 4514 10 5 562500 4532 4550 4568 4586 4604 4622 4640 4658 4676 4694 11 6-112600 4/12 4730 4748 4766 4784 4802 4820 4838 4856 4874 12 6-672700 4892 4910 4928 4946 4964 4982 5000 5018 5036 5054 13 7 ‘>22800 5072 5090 5108 5126 5L44 5162 5180 5198 5216 5234 14 7-782900 5252 5270 5288 5306 5324 5342 5360 5378 5396 5414 15 8-33
3000 5432 5450 5468 5486 5504 5522 5540 5558 5576 5594 17 9-44
3100 56>2 5630 5648 5666 5684 5702 5720 5738 5756 5774

10’00
3200 5792 5S10 5828 5846 5864 5882 5900 5918 59363300 5972 5990 6008 6026 6044 6062 6080 6098 6116 61343400 6152 6170 6188 6206 6224 6242 6260 6278 6996 63143500 6332 6350 6368 6386 6404 6422 6440 6458 6476 64943600 6512 6530 6548 6566 6584 6602 6620 663S 6656 6674

•3/00 6692 6710 6728 6746 6764 6782 6S00 6818 6836 68543800 6872 6890 6908 6926 6944 6962 6980 6998 7016 7034
3900 7052 7070 7088 7106 7124 7142 7160 717S . 7196 7214

C“ 0 10 20 30
1 40 50 60 70 80 90

Exam ples: 1347° C =  244-1° F + 126 F = 2456°'6 K : 3367° F =  1850° C + 2°-78 C =  1852°-78 C. ---------
-Dr. L e o n a r d  W a l d o .—  Metallurgical and Chemical Engineering, March, 1910, viii., 3, 123. (J. A . W .)
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Reviews and New Books.
(W e  shall be pleased to review any Scientific or Tech

nical W ork sent to us fo r  that purpose.)

Jo u r n a l  of the  I n stit u te  ok M etals. Vol. 11., 
1909. Edited by G. Sh a w  Scott, Secretary. 
Cloth. 8vo., pp. 250. 111. (London: The 
Institute of Metals, Caxton House, S.W . Price 
One Guinea.

“ The second volume of the transactions of the 
Institute includes the papers read at the meeting 
held at Manchester in October last. These papers 
discuss the following subjects: Aluminium-copper- 
tin alloys ; surface appearance of solders ; causes of 
corrosion of copper and brass ; study of copper-zinc 
alloys ; elastic breakdown of non-ferrous m etals; 
production of zinc by the Brand process ; welding of 
aluminium ; and the technical assay of zinc.

These volumes are to be published half-yearly and 
we recommend that members and others should per
use them carefully, instead of relying on each paper 
as presented at the meetings and such outline of the 
discussion as may appear in .the current Press. 
There is a vast amount of additional information in 
the volume, in the way of full reports of the discus
sion, written contributions, and authors’ replies and 
addenda. The Institute does not get quite satisfac
tory treatment by the reporters that attend the 
meetings on behalf of the Press. It is no matter of sur
prise that this should be so, for the subjects are highly 
specialised, and a reporter, even though well versed 
in general technology, finds it difficult to do justice 
to the discussion. . It is a pity that the Institute’s 
volumes cannot be published at an earlier date after 
the meetings, for interest in the discussions is apt to 
drag. The American Institute of M ining Engineers, 
which holds two meetings a year on the same plan as 
the Institute of Metals, found it the best policy to 
issue a monthly bulletin so as to keep the publication 
of papers and the discussions upon them up to date. 
This method has the additional advantage of making 
it possible to distribute some of the papers in advance 
of the meetings at which they are to be read and 
thus give members more preparation for the discus
sion. A  new feature introduced into the current 
volume are the pages devoted to short abstracts and 
notices of papers relating to the non-ferrous metals 
that have appeared in the Press and in the trans
actions of other societies.”  — Mining Magazine, 
March, 1910, p. 238. (A. Ii.)

First  A id  ” to  th e  I nju red  a n d  Sic k . By F. J. 
W a r w ic k , M .B., and A . C. T u n s t a l l , M.D. 
Sixth Edition. Is. (Bristol : John W right & 
Sons, Ltd.)

“ W e do not know of any other book on ‘ First 
Aid ’ so complete and full of useful information as 
this, and the fact of the sixth edition being called 
for within 18 months of the publicatiion of the fifth 
edition proves the demand for such a work. The 
present edition has been brought thoroughly up to 
date, and is abundantly illustrated, 36 new plates 
having been introduced.

It is important that a book of this description 
should be complete, concise, and easy of reference, 
and the authors have been very successful in fulfill
ing these requirements, but in some instances we 
think a fuller description of treatment is necessary. 
This is especially so with regard to the treatment of 
electric shock ; a few illustrations (such as those 
published in ‘ First Aid ’ to Miners,’ 'by W . B. 
Arthur) would be very useful.

The book is a handy size, strongly bound and 
thoroughly well produced. W e can strongly recom
mend it to all interested in the subject.” —London 
Mining Journal, March 19, 1910, p. 365. (A. R.)

G eological a n d  A rchaeological N otes on 
Or a n c ia . B y J. P. J ohnson . 10s. (London: 
Longmans, Green & Co.)

“ Mr. J. P. Johnson’s book, entitled ‘ Geological 
and Archaeological Notes on Orangia,’ is an indispen
sable, more or less scientific guide to the Orange 
River Colony, or Free State, as it will be called 
under the Union. The term ‘ O rangia’ should be 
deprecated.

The stratigraphical outlines of the Venterskroon 
and New Rand auriferous areas are as detailed as 
could be expected in a book dealing w ith 'so  many 
and varied subjects.

As regards the New Rand area referred to on 
p. 7, No. 9 borehole has been completed, Nos. 10 and
11 sunk, and No. 12 is on the point of starting, with 
every indication that the payable auriferous conglo
merates will be finally located therein.

The information regarding the diamond mines, 
which is focussed from several sonrces, is given in 
concrete and useful form, and shows that the occur
rence of diamonds in the Colony is widespread.

The Pre-Historic Period is one to which Mr. 
Johnson has personally given much attention. His 
descriptions of the stone implements of Sonth Africa, 
and of the rock paintings by Kafirs, are particularly 
interesting.

His chapter on farming should be of use to intend
ing settlers in the Colony.” —London Mining Journal, 
March 12, 1910, p. 321. (A. R .)

Blackball, R . H. Up-to-Date Air Brake Cate
chism. 23rd Ed. Cr. 8vo. Spon. Net 8s. 6d.

Chesnau, M. G. Theoretical Principles of the 
Methods of Analytical Chemistry. 8vo. Macmillan. 
Net 7s. 6d.

Corderio, F. J. B. The Atmosphere, its Character
istics and Dynamics. 4to. Spon. 10s. 6d.

Desch, Cecil H. Metallography. Cr. 8vo., pp. 
442. Longmans. 9s.

Dodge, G. F. Diagrams for Designing Reinforced 
Concrete Stuctures. Folio, boards. Spon. Net 17s.

Goldingham, A. H. The Design and Construction 
of Oil Engines. 3rd Ed., Revised and Enlarged. 
Cr. 8vo., pp. 280. Spon. Net 10s. 6d.

Ibbetson, W . S. Practical Electrical Engineering. 
For Elemeritary’ Students. Cr. 8vo., pp. 168. Spon. 
Net 3s. 6d.

Matheson, Ewing. The Depreciation of Factories, 
Mines and Industrial Undertakings, and Their 
Valuation. 4th Ed., Revised and Enlarged. 8vo, 
pp. 242. Spon. N et 10s. 6d.

Mennell, F. P. An Introduction to Petrology. 
2nd Ed., 8vo, pp. 212. Gerrards. Net 8s.

Mennell, F. P. The Miners’ Guide Book. A  
Practical Handbook for Prospectors, W orking 
Miners, etc. Cr. 8vo, pp. 204. Gerrards. Net 4s.

Nedden, Dipling F. Zur. Engineering Workshop 
Machines and Processes. 8vo., pp. 232. Constable. 
Net 6s.

Schwarz, E. H. L. Casual Geology. 8vo., pp. 
256. Blackie. Net 7s. 6d.

Swann, W . F. G. On the Specific Heats of A ir 
and Carbon Dioxide at Atmospheric Pressure by the 
Continuous Electric Method at 20° C. and 100° C. 
4to, sd. Dulan. Net 2s.

Thomson, W . C. Bridge and Structural Designs. 
Cr. 8vo. Constable. Net 8s.
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Tyrvell, H. G. Concrete Bridges and Culverts. 
12mo, leather. Spon. Net 12s. 6d.

W orkshop Receipts for Manufacturers andScientific 
Amateurs. New and Thorough Edition. Vol. 3. 
Jointing Pipes, Pump?. W ith 257 Illustrations. 
Cr. 8vo, pp. vi.-528. Upon. Net 3s.

Abstracts o f Patent Applications.
(C.) 586/09. Frank Ondra (1), Alfred Adair (2). 

Improvements relating to the treatment of zinc 
solutions, for the recovery of metals or metal 
compounds therefrom. 20.12.09.

This invention applies more specially to the zinc 
solutions produced in the treatment of zinc-gold 
slimes, and its object is the recovery of the sundry 
metals, base or otherwise contained therein.

The reagents used are ferrous and copper salts, the 
sulphides of zinc, iron or manganese and lime either 
as chloride, carbonate or hydrate.
(C.) 286/09. Ernest Slatter Day. Improvements 

in the continuous treatment of slime and appa
ra tu s therefor. 16.6.02.

This application refers to improvements in the 
■treatment of slime by continuous decantation. The 
settlement of the collected slime and solution of the 
gold are performed as in the ordinary intermittent 
decantation process, but the gold-bearing solution is 
removed by a series of two- continuously working 
separators with conical bottoms and a device for slow 
mechanical agitation. The slime pnlp with about 
50% moisture is drawn upwards from the bottoms of 
these-tanks by means of pipes lying on the cones.
(C.) 96/10. John Dewrance (1), Herbert Ernest 

Williams (2). Improvements in the manufacture 
of alkaline cyanides. 11.3.10.

This is a process for the production of alkaline 
cyanide, and consists of mixing with alkaline ferro- 
cyanide a suitable proportion of a cuprous or cupric 
salt and sulphuric acid, the hydrocyanic acid liberated 
being absorbed in an alkali. The resulting alkaline 
cyanide is recovered therefrom by any known 
method.
(C.) 72/10. A .M . Robeson. An improved method 

of refrigeration. 25.2.10.
The object of this invention is to make use in a 

refrigerator, to the greatest possible extent, of the 
well known method of cooling by the evaporation of 
water in dry or partially dry air and making use of 
the effect of contra current.

The apparatus consists of a system of metallic 
ducts with dry and wetted surfaces through which 
the atmospheric dry air is allowed to pass in succes
sion and is cooled in an increasing degree by being in 
a metallic thermal contract with the W'etted (and 
evaporating surface) whilst passing through the dry 
duct and cooling all the more when passing next 
through the wetted duct where the cooling by evapo
ration takes place.
(C.) 117/10. Hans Charles Behr. Improvements 

in stamp mill cams. 18.3.10.
This application is for a method of constructing 

the curved operating surface of cams for raising 
gravity stamps by substituting for the pure involute 
curve in ordinary use generated from a circle, a 
somewhat similar curve struck from points situated 
at varying distances from the centre of the cam shaft.

The object of the new curve is to vary the point of 
contact with the tappet within certain iimits on each

side of the stem centre instead of being on the centre 
line during the whole contact as in the present 
practice, and the inventor claims to obtain a more 
gradual start in lifting the tappet and a higher 
throw' on the linal contact.
(C.) 141/10. Francois Dallenagne (1), Henri Dalle- - 

riagne (2). Improvements in ore concentrating 
and separating apparatus. 1.4.10.

This application relates to improvements in ore 
concentration apparatus, and consists of a modified 
form of device intended to actuate a grooved table, 
forming the subject matter of a prior patent No.’ 
238/08 by the same applicant.
(C.) 89/10. Alfred Walton Stockett (1), John 

Hawthorne Wilson (2), John W hitton Marshall 
(3). Improvements relating to doors for mine 
cages. 8.3.10.

This application is in respect of a device for locking 
the doors of man skips or cages having two or more 
decks, in such a manner that one door being locked 
by the skipinan locks the other door or doors, which 
cannot then be opened from the inside.
(C .) 242/09. Alexander John Arbuckle'. Improve

ments in apparatus or plant for treating crushed 
ore products for the recovery of the metal con
tents thereof. 21.5.09.

The invention relates toapparatus or plant designed 
more particularly for the treatment of pulverised or- 
crushed auriferous ores, for the recovery of the pre
cious metal therein contained.

According to the description the apparatus is appli
cable to pnlp, either as it is received from the 
battery, or for the separate products composing said 
pulp, i.e., sand or slime.

The main units of the apparatus are a settling or 
dewatering tank or vessel, and an arrangement of 
screw' conveyors to withdraw the settled pulp.

The specification deals in great length and detail 
with the description of the component parts of the 
apparatus.
(C.) 38ij09. I1rank Leonard AVhitmore. Improve

ments in skip indicators for winding or hauline 
plants. 24.8.09.

This application relates to a device for giving 
variable motion to the pointer of dial depth indicators 
in connection with winding apparatus.

Selected Transvaal Patent Applications.
R e l a t in g  to Ch e m istr y , M e ta ll u r g y  a n d  

M in in g .

Compiled by C. H. M. K isch , F.M .Chart.Inst.P .A . 
(London), Johannesburg (Member).

( N .B .—In  this list (P) means provisional specifica
tion, and (C) complete specification. The number 
given is that o f  the specification, the name that o f  the 
applicant, and the date that o f filin g .)

(P.) 152/10. James Thompson Fennie (1), 
Frederick George Fell (2). Improved tappet. 5.4.10.’ 

(P.) 153/10. Janies Thompson Fennie (1), 
Frederick George Fell (2). Improved tappet fixin" 
device. 5.4.10. °

(P.) 154/10. Alexander Fullarton Gill. An 
appliance for the automatic closing of dump doors in 
head gear. 5.4,10.
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(P.) 155/10. Henry James Sliedlock Heather. 
Improvements in the control of induction motors of 
the slip-ring or equivalent type. 5.4.10. '

(P.) 156/10. Hugh McMenainin.- Improvements 
in driving means for ore feeders. 6.4.10.
- (P.) 157/10. Bertram Gray (1), - Robert George 
Campbell Pitt. Improvements in plates for the 
construction of chutes. .6.4.10.

(C.) 160/10- Otto. Wilhehni. Improvement in 
method of making betou or concrete1 sleepers with 
resilient rail supports.. -. 8.4.10.' • ■

(C .) 161/10.'- Donald Bams Morison. Improve
ments in and connected with-appa-ratus for condensing 
steam. 8.4.10. - •

(C.) 162/10. Harry Edg'ar L ever.' Improvements 
in internal combustion engines. 12.4.10.

(P.) 163/10.' Charles McGregor. Improvements 
in and relating to means for.igniting the fuses of the 
like of explosive charges in blasting. 13.4.10.

(P.) 165/10. Andrew Frederick Crosse. Improve
ments in apparatus for the tine grinding of ores and 
other materials. 13.4.10.

(P.) 166/10. Kenneth Lancaster Graham (1), 
Edward Arthur Turner (2). Improvements in ore 
feeders. 13.4.10.

(P .) ' 167/10. Anastasios Denis truis Marusis (1), 
Frederick Mitchell (2). Improvements in apparatus 
for raising water or other liquids. 14.4.10.

(C.) 168/10. Peter Arthur Walsh. Im prove
ments in tube mill linings. 14.4.10.

(P.) 169/10. Frederick Johnson Knight. Im 
provements in the preparation of sodium cyanide.
15.4.10.

(P.) 171/10. Edward Grote. Improvements in 
and relating to poles for carrying .electric wires and 
the like. 16.4.10.

(P.) 172/10. Samuel Davis. Improvements in 
acetylene gas lamps. 16.4.10.

(P.) 173/10. Henry James Sliedlock Heather. 
A  method of increasing the safety of the operations 
of hoisting and lowering with induction motors.
19.4.10.

(P.) 174/10. Arthur W ilson Fer.us. Improve
ments in acetylene gas generators , and lamps.
20.4.10.

(P.) 175/10. Arthur W ilson Ferus. Improve
ments in acetylene gas lamps and generators.
20.4.10.

(P.) 177/10. Ernest Henerich Thiel. Improve
ments in rock drilling medium chucks. 21.4.10.

(P.) 178/10. W illiam  Price, Improvements 
appertaining to mechanical haulage for automatically 
tipping and righting the'trucks or vehicles. 22.4.10.

(C .) 179/10. John Graham Stewart. Improve
ments in the jointing of pipes and the like. 22.4.10.

(C.) 180/10. Stewarts & Lloyds, Ltd. (1), Robert 
Ballantyne (2). Improvements in and in the fitting 
of branch service connections to main pipes. 22.4.10.

(C.) 181/10. The Beven Lock N ut Co. (1), John 
Anstee W ilks (2). Improvements in or connected 
with nut locks. 22.4.10.

(C.) 182/10. C. G. Patterson (1), The Butters 
Patent Vacuum Filter Co. (2). Improvements in 
filters for metallurgical and other uses. 22.4.10.

(P.) 183/10. Alfred Charles Churchman (1), 
Frederick Herbert (2). A  new and improved tile, 
sheet, slab or the like of cement or concrete reinforced 
with metal or otherwise to be used for the construc
tion of roofs, ceilings, walls and the like. 22.4.10.

(C.) .184/10. Maurice Delvigne. Improvements , 
in explosives.' 23.4.10.

(P .)' ' 185/10. Charles Frederick Eduard Oscar 
Schmitt. Improvements in or appertaining to the

driving means for the stamps of stamp batteries
23.4.10.

(C.) 186/10. Paul Girod. Improvements in the 
process of refining steel. 26.4.10.

(C.) 187/10. Paul Girod. Method of supplyin„  
electric furnaces with polyphase current. 2G.4.10. ° 

(P.) 188/10. John Wakeni Hodge. Improve
ments in spraying devices for use in mining. 27.4.10 

(P.) 189/10. Jacob Boadle Yondale Thomson! 
Improvements in means for automatically locking 
the drums of'w inding and like engines when ui£ 
clutched. 27.4.10.

(P.) 190/10. Edward Grote. Improvements in 
direct producing continuous current dynamos, and 
motors. 27.4.10.

Changes o f Address.
Members and Associates are requested to notify the 

Secretary immediately o f  any change in address, 
otherwise it is impossible to guarantee the delivery of 
Journals or Notices. The Secretary should be notified 
o f  non-receipt o f  Journals and Notices at once.

A d a m s , E. L., l/o .Johannesburg ; New Heriot G. M.
Co., Ltd., P. O. Box 10, Cleveland.

A d a m s , H. A . ,  l/o Village Main lieef G. M. Co., 
Ltd. ; Robinson G. M. Co., Ltd., Johannesburg. 

A t k i n s o n , C. E .. I/o Bradford,- Yorkshire ; Sheba 
Hongola Mine, Selukwe, Rhodesia.

B a g s h a w , J- F ., l/o Magnesite Mines, Ltd. ; Trans
vaal Bischoff, Ltd., Warnibaths.

B is s e t , A . C . , l[o East Rand ; Kilnshade, Macduff, 
Banffshire, Scotland.

B u t t e r s , C ., l/o San Francisco; College Avenue 
and 29th Street, Oakland, California, U.S.A. 

C o l e s , W . A l i s o n , l/o Selukw e; 23, Carnarvon 
Road, Bertrams.

C o o m b e , M. H ., l/o Langlaagte ; Randfontein Deep, 
■P. O. Box 45, Randfontein.

E a t o n , J. M., I/o Etna Mine, Hartley ; Gaika G. M.
Co.. Queqne, Rhodesia. ^

G o s n u y , .P .,  I/o Essexvale, Rhodesia; Hill House, 
Southall, London.

G r a h a m , H. W ., £/o Johannesburg; c/o Bank of 
Africaj 113, Cannon Street, London.

G r a y , J. AV., I/o Waihi, New' Zealand ; 7, Ashbrook 
Terrace, Leeson Park, Dublin, Ireland.

H e s o m , W . W ., I/o Gordon Road, Johannesburg;
New West Bonanza G. M. Co., Klerksdorp. 

H i l l , .J. W ., l/o Salisbury; 26, Newark Drive, 
Pollokshields, Gasgow, Scotland.

H o l l o w a y , G. T., I/o Chancery Lane ; 9-13, Emmett 
Street, Limehouse, London E.

H u t t o n , C. E .,  I/o Orange Grove, Johannesburg;
Gwelo Club, Gwelo, Rhodesia.

L a d d s , L . H ., l/o Queque; Colleen Bawn Mine, 
Gwanda, Rhodesia.

L eslie , C. D., to Consolidated Gold Fields of S. A., 
Ltd., P. O. Box 1167, Johannesburg. 

M a c fa r lANE, T. J. M ., I/o Johannesburg; P. O.
Box 25S, Salisbury, Rhodesia.

M a c k i n t o s h , H. G., I/o Dnnraven Hotel ; Surprise 
G. M .  Co., Selukwe, Rhodesia.

I I a s c h e r ,  L. H., l/o K nights; P. 0 . Box 55, \Yin- 
bn r g ,  O. R. C.

S t a y e r , W. I-L, l/o Illinois : Telluride, C olorad o , 
U .S .A .

T h o m a s , G. G., l/o Sabie ; East Hand P rop rie ta ry  
j Mines, Ltd., P. 0 . Box SO, East Rand. . 

W e s t o n , R. O. l/o Q.ueque ; Gwelo, Rhodesia.
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