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The Ordinary General Meeting of the Society 
was held,- in the Chamber of Mines, on Satur
day, November 21st, Mr.- R. G. Bevirigton 
(President), in the chair. There were also 
present:—

38 M em bers: Messrs. A. McA. Johnston, 
E. H. Croghan, W . R. Dowling, K. L. Graham, 
C. B. Kingston, A. Richardson, C. B. Saner, 
Prof. G. H. Stanley, H, A. White, W. A. Caldecott, , 
W. Cullen, F ’ Alexander, G. Andreoli, S. Beaton,-\ 
E. Browning, F. W. Cindel, W . M. Coulter, J. P. 
Creed, L. Evans, J. C. Greer, Jr., F. G. Guthrie, 
J. Higham, C. B. Hilliard, G. A. Lawson. J. Lea, 
C. D. Leslie, G, Melvill, J. T. Milligan, S. 
Morison,- S.,S. Osborn, C.,F: Parry, C. E. Rusden, 
Ai L. Spoor, -A-. D. V iney, J. lj. Ward, H. Warren, 

.atod J. Watson. ; f.; !
6 Associates: Messrs. J. R. Allan, J. Chilton,

0 .' L. Dewar, D. Nicholas, Hy. Rusden, and 
C.- B. Simpson.

10 Visitors and Fred. Rowland, Secretary.

The President: I  beg to .move that the 
minutes of the last ordinary monthly general 
.meeting, as published in the October Journal, 
,be confirmed. .

.This was seconded by Mr. C. B. Saner and 
.agreed, to.. • • r.

• • • ••• N E W  M EM B ERS.

Messrs. F. F. Alexander and-H . Warren were 
elected scrutineers, and after their scrutiny of the 
ballot papers, the President announced that the 
candidates for membership had been duly elected, 
as follows :—  , ■ ■
F'u rn er , E d w a r d  A r t h u r , Crown Reef G. M.

. C o., L td ., P . O. B o x . 1145, Johannesburg.
M ill M anager.

J ohnson , A rth u r  J oh n , Robinson Deep G. M.
C o., L td ., P . 0 .  B o x  1488, Johannesburg.
Forem an A m algam ator. •

J onhs, W illiam  H a r r y  R ichardson , P ublic  
W ork s  D epartm ent, Stanilerton. C ivil Engineer. 

M ar tin , H enry St u a r t , Messrs. H. E ckstein  & 
C o., P. O. B ox  149, Johannesburg. Consulting 
Engineer.

M in ards , .W illia m  I vey  K ennedy , Benallaek, 
G ram pound R oad , Cornw all. Cyanider. 

Tonnesen , Otto  Stu h a u g , E ast Rand P roprietary 
M ines, L td ., P. O. B ox  65, East R and. M ine 
Surveyor.

W illia m s , R ich ard  S t. J ohn  Ba r n a r d , Hauser 
Tribute C o., P . O. B ox  160, Johannesburg. 
M anager.

The Secretary announced that the following 
gentlemen had been admitted as Associates by 
the Council since the last general meeting :
G uieuson, N orman  V ictor , H igginsville , W estern 

A ustralia . M eta llu rgist and M ining Engineer. 
J ameson , C harles G o dfrey , Jum pers Deep, L td ., 

P . 0 .  B ox  1, C leveland. M ining Engineer.
And as a Student:

Brow n e , Claude  M e lville , C inderella D eep , L td ., 
P . 0 .  B ox  75, B okslm rg (Student at the T rans
vaal U niversity  C ollege).

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

Mr. E. H. Croghan ( Member o f  Council) : 
I  should like to test the feeling of our Society on 
a certain matter, which, though it may not be 
scientific, would tend to produce a more sociable 
feeling at our meetings and indirectly benefit all 
of us, as well as the Society.

As a Society, good work is carried on, but it 
seems to be in the hands of only a few. This is 
a very bad state of affairs, and to my mind is 
primarily due to a lack of intercourse not only 
amongst our members individually but also

• between the members and' those controlling the 
Society’s affairs,. A  society should be like a club 
where everyone is on an equal footing, and no one 
should feel that by virtue of his worldly position 

' heN'is debarred from discussing a subject, no 
matter if trivial, with those with whom he desires 
to. Under our system of ordinary monthly meet
ings, it is difficult for it to be otherwise, in view 
•of the short time at our disposal. We do have as 
many excursions as possible, but I  wish to go 

•some' steps further. /  Sport has done much in

R
ep

ro
du

ce
d 

by
 S

ab
in

et
 G

at
ew

ay
 u

nd
er

 li
ce

nc
e 

gr
an

te
d 

by
 th

e 
Pu

bl
is

he
r (

da
te

d 
20

12
.)



142 The Journal o f  The Chcmical, Metallurgical and Mining Society o f  South Africa. N ov.-1908

cementing the British Empire, well, why should 
it not be entertained in connection with science, 
locally at any rate. It would be indirectly, a 
means of interchanging .ideas in a more casual 
way, some of which could be as usual contributed 
officially to the Society.' I  feel assured many 
sleeping geniuses would then better develop, and 
come a little more into daylight, thus promoting 
our mutual interests. The idea could be extended 
still further by inducing other technical societies to 
enter the arena; we riiight also arrange smoking 
concerts, as I  am sure we are endowed with 
plenty of talent. Certain annual functions might 
be held by the combined technical societies, we 
could have,7 say, a combined banquet or dinner, 
ball or dance, and athletic sports, trophies for 
which, I  feel sure, would be given by our mine 
owners and others.

In conclusion, though this is an extrem ely; 
unusual subject to mention at such a meeting, I  ’ 

.think you will pardon me, as it is the only definite i 
opportunity one has of bringing such. m atters! 
forward. I

The P residen t : This is certainly a new | 
idea of Mr. Croghan’s for providing for social j 
intercourse between the members of the Society, • 
and as he has launched the bolt, I  think it is up 
to any member of the Society to follow it up for 
further consideration or otherwise. W ould any- • 
one like to make any remarks'? . . .  ;

PROPOSED LO C A L SECTIONS.

The P residen t : There is,’ at the end of 
the agenda paper, a notice of a Special General 
Meeting to be called for the purpose of con

sidering some proposed additions to the con
stitution and rules. It may not be known 
’ to many of you why these additions are wanted, 
but I  may tell you that o u r . members are so : 
widely scattered in various parts of South Africa, : 
and other countries, that suggestions h a v e : 
been made with regard to the formation of local 
centres or sections. We have had correspondence 
from some of our members in Rhodesia who wish 
to be able to form a local centre there, in order i 
that they may meet one another and discuss 
matters connected with their mining operations. 
Some members also have an idea of forming a 
branch in another country. Therefore, your 
Council considered that in order to place it 
in a position to deal with the formation of 
local sections, your approval should be asked 
of the proposed additions to the constitution and 
rules. This matter will come up at a Special 
General Meeting on the 19th of December, at 
7.30 p.m., and I  trust that all members will take 
the matter into consideration and will be present

and vote either for or against, so that we may 
know the feeling of the Society. Suppose the addi
tions are made to the constitution and rules it will 
not, at any rate, hurt anyone. We may never 
have to avail ourselves of these additions; but in 
order to prepare for such' a case— and I  think 
-we should be prepared for it, as a feeling does 
exist that local sections may be formed— we 
propose, with your sanction, to make these 
additions to our constitution and rules.

TH E  S IL V E R  CO ATIN G  OF A M A L G A M A T IN G " - 

P L A T E S. t ' '

Mr. W . A. Caldecott •(Past-President) : 
Whilst electro-plated copper plates have never 
come into general use on these fields, and whilst 
some of the virtues attributed to them may have 
little better foundation than the-fond fancies of 
the old-time millman, there is yet no doubt that 
the percentage recovery by amalgamation in the 
early stages of starting a new m ill. with plain 
copper plates is by no means satisfactory. When 
more stamps or tube mills and shaking tables are 
installed on a plant already in operation, a little 
amalgam can usually, be spared from existing 
plates to set the new plates, but even so, greenish 
stains and patches for some time offend the 
amalgamator’s eye and defer the day when he 
can view with satisfaction a uniform silv.ery 

•surface persisting from one dressing till the 
next.

The use of silver amalgam for setting purposes 
has frequently bsen recommended, and I  have 
experimented u pon ' it- in various ways, dating 
from early but unsatisfactory attempts, which 
involved much labour in filing silver coins into 
powder. • The simple method finally adopted was 
based upon obtaining^ a pure silver amalgam/of 
buttery consistency containing the silver in the 
finest possible state of division. I f  such ' an 
amalgam is applied to plain copper plates after 
the usual scouring some two or three weeks 
before the plate is put into commission and the 
plate frequently dressed with the same amalgam 
during this period, the silver amalgam is given 
the opportunity to become thoroughly incorporated 
with the surface of the plate, with consequent 
benefit to amalgamation when the stamps or tube 
mills are started.

Silver amalgam is now commercially obtain
able, but if preferred, it can be prepared in the 
manner described by Louis, as follows'*':—

“ A  sufficient quantity of silver coin (about 
i  oz. per sq. ft. of surface of the tables) is dis
solved in dilute nitric acid in a porcelain basin 
with the aid of a gentle heat.' The solution is

'  “  H andbook  o f G old M illing,’ ’ 1899, p. 313. '  ’ '

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
.)



Nov: 1908 W. A. Caldecott—The Silver Coating o f  Amalgamatimn Platrp. 143

evaporated, to dryness very gently, preferably 
over a water bath, and then heated till the saline 
mass .commences to fuse, and till all its bluish 
•tinge is turned to greyish-black, this change 
indicating . that all the soluble cupric nitrate is 
decomposed, insoluble cupric oxide being left 
behind. The salt is then dissolved in a small 
quantity of water and filtered into a jar or beaker. 
Pure mercury, to the weight of about three times 
that of the silver used, is poured in, a few drops 
of nitric acid added, and a few pieces of bright 
iron floated on the surface of the mercury. The 
silver will at once commence to precipitate and 
be absorbed by the mercury forming silver 
amalgam, the process taking a few days to com
plete thoroughly. The silver amalgam so 
produced should be of a pasty consistency.”

In carrying out the foregoing method, it will 
be found that small silver coins dissolve more 
readily than the larger ones, and that small wire 
nails provide the iron required in a convenient 
form. In the process an iron-mercury couple is 
formed, which serves to deposit the silver present 
in solution upon the surface of the mercury which 
immediately absorbs it, whilst a corresponding 
amount of iron is dissolved.

I f  pure silver can be obtained, the evaporation 
of its solution in nitric acid, with subsequent 
heating to remove the copper, may be omitted 
and the process thus simplified, but if silver coin . 
containing copper is used as a ready though 
somewhat expensive source of silver, and the 
copper not removed, the resulting silver-copper 
amalgam will show a greenish surface film soon 
after application to the plates, owing to oxidation 
o f '  the copper present. The molecular state of 
fineness of the silver in the amalgam permits a 
much more perfect coalescence between the 
surface of the copper plate and the amalgam than 
when coarse particles of metallic silver are present 
in the latter. To ensure, however, a silver 
amalgam coating which will not tarnish on 
exposure to the air, time for absorption must be 
allowed, and for this reason the preparation of 
the plates some time before use is recommended. 
After milling has started the coating of silver 
amalgam is gradually removed from the plates as 
gold amalgam is scraped off, but by the time the 
former is all gone its purpose will have been 
served and its place taken by an equally efficient 
and permanent coating of gold amalgam.

The cost of silver coating copper plates in the 
manner described is relatively small as compared 
with the value of the amalgamable gold which 
otherwise passes away with the tailings in the 
early stages of crushing, and the allowance of 
}  oz. of silver per square foot of plate area is 
certainly liberal, as in my own experience a con
siderably less* proportion than this has sufficed.

The following micro-photographs of ordinary 
copper plates, coated with silver amalgam, were 
kindly prepared for me by Mr. McA. Johnston.

Fig. (A ) is a magnification of 36 diameters of * 
the surface of the copper plate after having had 
silver amalgam applied to it once. The white 
portions are the globules of mercury standing out 
in relief, whilst between many of them the copper 
surface of the plate is visible quite untouched.

Pig. (B) is a magnification of 36 diameters of 
the surface of the copper plate after having had 
silver amalgam applied to it three tim es,, the 
whole treatment consisting of four burnishings. 
Note here the more extended surface of the 
amalgam whilst in no part is the copper visible.

[Samples of the copper plates described in this 
note together with micro-photographs were passed 
round the room.]

The P residen t : In amplification of the 
author’s remarks I  may say that one reason for
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preparing a plate with silver amalgam is, 
amongst other things, a matter of. cheapness, as 
its cost is . comparatively small. A  copper plate 
takes silver amalgam'"very readily, and once 
it is coated it does not tarnish, the result being 
that as soon as the battery is started the plates 
are in' condition to catch gold at once. Of 
course, in scraping, a certain amount of silver 
will come off with the first gold amalgam-, but 
that does not matter.

TH E GASES R E SU L T IN G  FROM  TH E USE 
OF H IG H  EXPLO SIVES.

By Wm. C u llen  (Past-President).

Some few years ago I  ventured to read a paper 
on Miners’ Phthisis— a subject, of which I knew 
very little and on which I  had practically no first 
hand information.. The adage “ that fools rush 
in where angels fear to tread ” was at that time 
particularly applicable to me, but I  am far 
from regretting the writing of that paper, as it 
was the means- of stimulating enquiry in this 
particular subject, and I  think I may safely 
assert that the direct result of the enquiry has 
been .an all round improvement in the working 
conditions of those who labour in the bowels of the 
earth. Drs. Moir, Macaulay, and Irvine and Mr. 
Heymann, deserve our unstinted thanks for all 
they have done in our immediate sphere, and 
outside of it, the work of Dr. Haldane- and Mr. 
Mann, o f West Australia, has not been without 
influence. No one of these gentlemen would 
venture to. assert that anything like finality has 
been reached,, and I  propose to-night to add 
another chapter to our knowledge. I  shall have 
to go back on, opinions which I  have expressed on 
more than one occasion, here and elsewhere, and 
I am prepared to be told that both my facts and 
my deductions are wrong, but' I  shall deal princi
pally with the former. I  cannot say that I found 
these facts particularly palatable, and I  do not 
expect that my mine manager friends as a body 
will like them either, but- it is because they are 
facts that I  think they should be made known 
as widely as possible. In the light of the figures 
which I am going to place before you presently I 
am more convinced than ever that the “  ventila
tion of our mines ”  is the most important problem 
which we have to, face at the moment, a.nd this 
not only from, a hygienic but also from the 
economic point of view, because the one is in
extricably bound up with the other. A  friend of 
mine— a mine manager of no mean r e p u te -  
told me the other day that he came out to this 
country 10 years ago with 18 miners, to work on 
a certain mine. To-day only he is alive. All the 

. others are dead.

This paper is one of a series of three, and it 
gets first place simply, because I  considered it the • 
most urgent. It will be followed at a convenient 
interval by another by my colleague, Dr. Weiskopf, 
on the methods of analysis which have been 
employed in arriving at the figures which I give in 
this paper, and the third paper, a joint one, will 
treat of a new method of using explosives. ,1 
may-, however, have to supplement this paper by 
another if I  have an opportunity of carrying the 
investigations-further.

Before proceeding I  should like to refer very 
briefly to the results obtained by investigators 
in the same field of enquiry. Dr. Moir and Mr. 
Heymann working for the Phthisis Commission 
found that certain samples of mine gas contained 
an amount of carbon monoxide which was not only 
dangerous, but deadly. I  was inclined to doubt 
their figures at the time, and received a certain 
support for my contention from the investigations 
o f Mr. Mann, which followed shortly afterwards.

. Mr. Mann found no trace of carbon monoxide in 
the many experiments which he carried out, but 
found indications of nitric peroxide— by the starch 
iodine test— in several instances. This, to .say 
the least of it, was peculiar. The work of Dr. 
Haldane has no particular bearing on our own 
conditions, but his resalts seemed to confirm 
those obtained by Mr. Mann. Reverting, how
ever, to the early work of our local investigators, 
it is only right to say that. at that particular 
time the quality of explosives used on these 
fields was, comparatively speaking, bad. The 
local, product which was mostly used had been 
lying in magazines during the war period and the 
imported article was in the same plight. Old 
explosives do not give good results whichever way 
one looks at it. Since that time, quality has 
improved all round, and I  question if any mining 
field in the world is better supplied than the 
Rami is at the present moment.

The explosive mostly used on these fields 
is blasting gelatine; practically no other is 
employed in driving, developing and shaft sink
ing; my work has been mainly confined to the 
gases resulting from the use of this- explosive, 
occasionally slightly modified on lines which will 
be indicated. On being completely detonated, 
only carbonic acid, vapour of water, and nitrogen 
are formed— all comparatively innocuous gases. 
The particular equation which shows this result 
has been before you frequently; and I may say 
here that it is confirmed by explosion inside a 
steel bomb. Incidentally, I  may mention that 
the cartridge wrapper, which. Dr. Moir assumed 
took part in the explosion and led to the produc
tion of carbon, monoxide, does not. do so, at least 
not to any-extent, as. I  have demonstrated-'more 
than once. This, however, is a side issue. • My con
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tention has always been that if the conditions of 
the steel bomb were imitated as nearly as possible 
in practice,-'we should get results which at least 
•approximate to the theoretical, i.e., if the explosive 
is carefully tamped and certain other precautions 
taken.- In no case was I -a b le  to get results 
which have the slightest resemblance to the 
theoretical, and with these, introductory remarks 
I  shall now proceed to describe the conditions 
'under which the shots were fired, and the samples 
o f  gas taken. The experiments were carried 
•out on more than one mine, and to certain 
'unnamed mine managers I  would express m ybest 
thanks.for all the facilities which they gave me.

' All-the experiments were conducted in drives, 
■i.e., on development work, and a sample of. the 
•mine gas was generally taken before blasting— at 
a certain point. Immediately after the blast and 
before any air was turned on, the sampler proceeded 
t o  the same spot, generally 30 ft. to 40* ft. from 
the face, wearing a safety helmet, o f course, and 
•again sampled the gases from the blast. The 
actual sampling was done as follows. At the . 
point fixed on, the sample bottle was opened, air 
was introduced into it by means of the bellows, 
which were emptied and filled 50 times. The same 
•operation was gone through after the explosion. 
:Scores of samples of mine air have been analysed,
• and although in most cases I have been given 
.permission to make use of the figures, I  do not 
'propose to avail myself of this privilege to any 
•extent. I  may say, however, in passing that 
most of the samples were very bad indeed, though 
‘.it is only fair to add, that in many cases those 
=samples were taken from particular parts of the 
niine which were known to be bad. The astonish
ing thing about all these analyses is the almost 
universal presence of carbon monoxide, and that, 
more often than not, in dangerous quantity. The 
few examples which I give will however speak for 
themselves.

Before dealing with the experiments, I  think it 
-advisable to explain the underlying ideas. In 
the first place, there is a general impression that 
old explosives givenm ch worse results than new ; 

-and that is so, as most people know, when we speak 
of the age of* explosives in terms of years. Then ■ 

-again, there is a difference of opinion with regard 
"to the best size of detonators— some contending 
that better results are obtained with No. 8 than 
"with No. 6 and vice versa. With regard to tamping 
I : hold rather extreme views. I  have always had • 
the idea that the current practice of employing ' 
sand cartridges was wrong in principle on account 
-of the friable nature of the sand. Clay, to my • 
mind, was infinitely preferable, so a comparison 
was tried. Incidentally,'-! may-'mention that Mr. 
Leslie, o f the Simmer "and. Jack, who h o ld s ’ 

-siini'ar view's to my own- employs _a variety-of-1

clay, and asserts that he gets much better work in 
practice. Then there was the vexed question of 
the benefit, or otherwise, of the so-called 
neutralisers, or antifume mixtures, of which there 
are sundry varieties on the market. There were 
various minor points, but the most important of 
all was to ascertain whether better all round results 
could not be obtained from .a blasting gelatine 
which was so modified as to contain within itself 
more than the normal amount of oxygen. These ex
periments are unfortunately not yet concluded, but 
they have already given some most valuable data.

Now regarding all these points, I  look upon 
the analyses of the resultant gases as the most 
accurate means of measuring the work done. In 
other words, the more completely the explosive is 
resolved into the simple gaseous mixture of 
vapour of water, carbonic acid and nitrogen, the 
better should be the footage, to use a technical 
term. Certain experiments seem to incline this 
way, but the results are not conclusive, and the 
experiments must be continued. What is conclu
sive is, that no matter how perfect the conditions 
were,- very large amounts of carbon''monoxide 
were always formed, and incidentally, I  may say, 
that the conditions under which the experiments 
were carried out were above the average,- in so far 
as exercise of care is concerned. When good 
results were sought, the best explosive obtainable 
was employed, the holes were all carefully charged 
and rammed home, tamping was done as well as 
it could be, detonators were known to be-good, 
and all round the conditions were, as I  have 
already said, above the average. Now for a few 
of the results.

In every case when not otherwise specified the 
tamping used was the ordinary sand cartridge. 
T a b l e  I.— R e s  u l t s  O b t a i n e d  f r o m  B l a s t i n g

B o u n d s .-
X -IS 
2 § Explosive.

Gas Composi Ratio
o £ © O tion. of CO

to C 0 2.°  5J O "w %CO. % C02.

la fO rd . blast, gel. 6 35' •012* •134*
16 \3 m onths old •88 6-92 1— 7-8
3 a /N e w ly  m ade 6 27' •026* •328*
3 6 \blast-ing gelatine 1-09 6 56 1— 6
66 /  Orel, blast, gel.

\3 months old 8 44' 1-28 8-07 1— 6-3
4 a /B la s t , gel. 3 mon. 6 35' - -021* 299*
46 \ oldw . neutral iser •90 7-4:4 1— 8-2
2*
2b

/S p e c ia l com posi
t i o n ,  blast, gel.

6 40' ■•013*
•56

•50*
3-7 1— 6-6

5a /S p e c ia l com posi- 
\ tion , blast-, gel.

6 40' •011* •216*
5b •73 5 81 1— 7-9

12 a M odilication  o f 2 8 16' ■007* •123*
12 b >)

M odification o f 5
•718 0'05 1— 8-4

13a '8 20' •02(j* •058*
136 )> ■66 6-20 1— 9-3
14a /D iffe re n t  m ake 6 36' ■ -035* •25*
l ib \ of blast, gelatine •467 -1 (m 1— 8-5

a  a n d  asterisks indicates ’ before blasting, b a f' er blasting.
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Table I. deals with a series of experiments, 
which are almost self explanatory, but in calculat
ing the ratio of CO to C 0 2, the figures of which 
appear in the last column, I  have made no 
correction for the amounts present in the gases 
before the blast, though in some of the cases it is 
evident that they would materially affect the 
ratio. My reason for not doing so is that I  do 
not think there is sufficient data to go upon, and 
one can play with figures too much. The one 
point which is established beyond the shadow of 
a doubt is, that carbon monoxide is always formed 
in large, even dangerous quantity. The presence 
of the large percentage of carbonic acid calls for

• no remark, and where larger quantities than the 
usual are indicated, the natural conclusion is that 
the sample has been obtained in a concentrated 
form. Strange to say, no trace of nitric peroxide 
was found in any of the samples, though we 
would not be justified in asserting that it was not 
formed. I  think myself that it must have been 
formed in every case.

To come now to the actual results : 1 ,3  and 
6 are rather an interesting trio to compare. I 
fully expected that both 3 and 6 would show up 
better than 1, but they do not. Freshly made 
explosive is certainly more sensitive than explosive 
which has been stored for some time, and the 
Trautzl tests also indicate greater strength, but 
the results do not bring this out. The natural 
explanation with regard to sensitiveness is that 
the No. 6 detonators employed here are sufficiently 
strong to counteract any tendency towards in
sensitiveness, within a storage age of three months. 
Again, the prevalent idea is that No. 8 detonators 
give better results than No. 6, and although 
the experiments do not show this (Experiment 6), 
I  think the practice of using No. 8 is sound, as 
it increases the safety factor for practical work. 
No. 4 is an experiment which stands .by itself. 
The neutraliser was employed according to the 
inventor’s instructions, but it cannot be said that 
the results are any improvement 'over ordinary 
practice. Incidentally, I  may say that I  never 
could see on scientific grounds why any of these 
so-called antifume'mixtures or neutralisers could 
have any effect one way or another beyond 
perhaps diluting the gases with a certain small 
quantity of oxygen.

Experiments 2, 5, 12 and 13 were carried out 
with an explosive which is the subject of certain 
patents, and for which certain advantages are 
claimed. The results, with the exception of 13, 
do not indicate any improvement, but they are 
not complete. The percentage of the special 
oxygen yielding ingredients in Nos. 2, 5 and 12 
are very small. In 13 they are increased, and by 
still further increasing them I am hopeful that it 
will be possible to produce an explosive which

will be more suitable for the work on these fields., 
I  may say that, all of them, but especially 13, 
have given excellent results in practice, i.e., as. 
measured by footage, and that on many, mines.. 
No. 14 is a make of blasting gelatine produced 
outside the Transvaal, but the results given call' 
for no special remark.

Taken as a whole, therefore, the main conclu
sion which one is justified in making from these 
figures is :— (a) That carbon monoxide is always, 
produced. (b) That the blasting gelatine employed 
in 13 indicates a slight improvement over the 
others.

Appendix I .  gives the actual working condi
tions in greater detail than is shown in the table-. 
(No. I . ) .

On the question of tamping most divergent , 
opinions are held. Several authors.have referred 
to this question, among them being Mr. Westor* 
at our last meeting. I  do not propose to review 
these opinions here, and content myself by again' 
expressing the personal view that sand is not a .. 
suitable tamping material. I  believe that good 
clay is infinitely better, and if trouble were taken, 
to procure it and to make it up into proper - 
cartridges much better results would be obtained 
in whatever way one looks at it. .The experiments . 
given in Table II. are only of a preliminary

T a b l e  I I .— I n f l u e n c e  o f  T a m p in g .

c i j  
c ”  5 
Z S g

Tamping.

D
is

ta
nc

e 
fro

m 
fa

ce
.

Gas Composi
tion .

Ratio 
of CO 

to CO2.
% C 0 2. % CO.

15a D a g g a  cartridges 47' •049* •356* 1 -7 -9 3 -
156 •58 4  60
1 6a O rd in ary  sand 4 7 ' •050* ■258* 1— 6-5-
166 cartridg es •28 1-84

a indicates before blasting, 
b indicates after blasting.
Ordinary blasting gelatine used with No. 8 detonators.

nature, but they are interesting as indicating a .. 
decided improvement in favour of dagga— which 
as you know is at least an approximation to clay. . 
The tamping cartridges were made up in the usual1 
way with the dagga dry, but they were used 
damp, which makes it somewhat sticky or adhesive.. 
The details are given in Appendix II.

In a later paper I  propose to deal with the - 
subject of blasting by electricity, and the figures . 
given in the next Table III. have only reference 
to a phase of that question. W e all know that 
comparatively large amounts of carbon monoxide ■ 
are produced from the burning of fuse, and if the 
details of Appendices I. and II. are examined it 
will be seen that the amount used for the blasting 
of a round is from 72 ft. to 96 ft. I  shall deal 
with this presently. The, cut is generally drilled • 
so as to make the holes converge at the bottom,, 
and this in practice means that the cut comes...

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
.)



Nov. 190S Wm. Cullen—The Gases Resulting from  the Use o f  High Explosives.
u r ;

Ta b le  I I I .— R esu lts O btain e d  eeom  Bl a st 
in g  C uts.

K 43

^  s Explosive. o c
g |  

i : c
Gas Composi

tion. Ratio 
of CO 

to COa.^  & 7. CO. | % c o 2.
Ha
86

B lasting  gelatine 
3 weeks old

s 12' •014*
■195

'35*
1-63 1 89b B lasting gelatine 

3 w eeks old
elee
(Jets

27' •208 2-03 1— 9-7
10 a B lasting gelatine elee 27' •017* •93*106 3 m onths old dets •205 

• -22
1 ’72 1— 8-4

1 - 7 -7116 B lasting gelatine 
3 m onths old

8 27' 1-71

a and asterisks indicates before blasting 
b indicates after blasting.

away at one blast, or at least so n parly so that one 
cannot detect any interval betw een the shots. I 
had an idea that firing by electricity, which en
sured the simultaneous detonation of all the shots 
would give better results, and the figures of this 
table, notwithstanding the fact that the electric 
detonators were only No. 6 as against No. 8 for 
the ordinary, certainly indicate a little improve
ment. Against this is, of course, the production 
of carbon monoxide from the burning of the fuse 
but from other experiments it does not appear 
that the amount from this source could seriously- 
vitiate the results given in the table. You wiil 
observe that in No. 10 only three holes were fired 
as against four in all the others. The details of 
these experiments are given in Appendix III.

The results of the foregoing experiments -were 
so surprising and unlooked for, that I  next decided 
to try gelignite, which is used for development 
on some mines. _ Gelignite may be described as a 
low grade blasting gelatine to which is added 
organic matter in the form of wood pulp, etc., 
and nitrate, so proportioned that the oxygen from 
the nitrate is capable of oxidising'all the organic 
matter. Whether this oxidation is complete or 
incomplete has never been determined in practice 
but judging from the analogy of ordinary black 
powder one would be safe in assuming that the 
combustion would not be complete. 1 shall not 
give the details in this instance, and shall content 
myself by stating that everything was done on 
exactly thos same lines as in the former experi
ment, No. 6 detonators being used and the 
ordinary length of fuse.
■ For the results obtained, see Table I lia , in next 
column.

So far I  have dealt only with percentages of 
CO  and COg in the resultant gases, though most 
of the samples were completely analysed. These 
analyses enable us, to calculate the composition 
of the gases produced in the borehole. A  few 
of these results are given in the following Table 
No. IV . .

T a b le  I lia .

g e l i g n i t e .

Oxygen 
Nitrogen 
Hydrogen 
Carbon Monoxide 
Carbon dioxide 
Olefines
Oxide of nitrogen

Before blast. After blast.

20-310 17-96
79-300 74-52

nil. •11
•028 1-23-
•362 6 ’1S

nil. nil.
nil. nil.

100-000 100-00

Proportion of CO to C 0 2
• 1 tO 4 ‘9.

This is an astounding result.

QeqoD
Qo
-

Ah

<
a-
o

o
H
OToftl3o

O
Q

• rQH
aDa

O

J
P3
<5

HJ
O
M
w
o

fj-bb cl.5ei ~

o fc-

Cl iO ^  o
J >  0  " c  

CO (N
o
o

O
rd

in
ar

y
T

am
pi

ng
.

8-
55

63
-9

4
26

-6
1

n
il 1-
40

10
0-

50

G
el

ig
n

it
e.

0 5  i—1 CO t—I 
C3 GO lO  O

H l O f O r t
’ 3

0 5  o  00 lO  
CO CO 0 5  0 5  
©  ©  !> .
1— i lO  CO 99

-6
2 

10
3-

46

0 5  CO C£>■rH ©  f-h 
£"• lO  CO

C D C O ^ h ^h

‘3 '3
H  (M 0 5  
CO 'rf'
m o  co

lO ^ 99
-7

2 
10

5-
68

3 5-
43

57
-1

6
36

-3
4

ni
l •9
8

99
-9

1

-d‘tM
^  <M to o
CD i p  r-~l ~  iC3 
1>W1>

C£> C l 99
-8

1

G
as

.

• C
ar

bo
n 

m
on

ox
id

e 
Ca

rb
on

 
di

ox
id

e 
N

it
ro

ge
n 

O
xy

ge
n 

H
yd

ro
ge

n

To
ta

l

146 ” and “  gelignite ”  two columns of figures 
are given which represent two methods of calcul
ating the  ̂ result.. The first column represents 
what I  might call the “  oxygen ” basis and the 
second “  carbon oxide ” basis. Those acquainted 
with gas analysis calculations will understand 
what 1 mean, so I  need not enlarge on the ‘ point.
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I t  is evident, however, that the first, or “  oxygen ” 
basis method, appears to be the more accurate, 
but the difference between them would not affect 
-the general conclusions in any way. I  should 
also explain that the headings of the different 
■columns in this table represent the same ex
plosives as those referred to in Tables I. and II. 
The figures given are also the same, but differ
ently stated.

According to theory, 126 and 136 should have 
furnished free oxygen— particularly 136, but 
they do not. This is hardly surprising in view 
o f  the fact that the results obtained all through 
■deviate so much from the theoretical. I  shall 
return to this point later, as it is of great im
portance, but meantime I  would again direct 
your attention to the high C 0 /C 0 2 ratio o f 136 
the highest so far found. It is stated in another 
way in Table I, but does not show up quite so 
h igh there, though the difference is not great. 
Unfortunately, the gases from experiment 46, 
which, as you will recollect, was that one with 
which the neutraliser was used, were not com
pletely analysed, but we have sufficient data to 
■enable us to calculate the approximate composition 
o f  the borehole gases— which show no free 
oxygen. A t this stage I  may say that the theo
retical gases given off by  a scientifically con
structed blasting gelatine are as follows :—

W ith  writer 
as vapour 

25* 635 m ill. 
% vol.

N o water 
condensed. 

% vol.

A ll water 
condensed.

X v°l*

€ 0 2 ... 69-84 61-7 72-52
N 26-46 20-8 27-48
h 2o  . . . 3-70 18-0 nil.

100-00 100-0 100-00

I  now pass to another aspect of the question, 
■viz., the effect of burning fuse on the composi
tion of the mine gases. This ground has already 
been pretty well covered by Dr. Moir, so 
I  shall confine myself to a record of one or two 
rather interesting experiments.

In  most of the experiments in Table I. about 
96 ft., or four coils, were employed for blasting 
the round. This amount of fuse was burned in 
a drive, and the gases were sampled before and 
.after, just as in the other experiments. _ U n
fortunately the “  before ” sample met with a 
misadventure, so I  can only give the results of 
the “  after ” which were

CO ... '050%
C 0 2 ...  '336%

As they stand these figures are not worth 
■very much, excepting in so far as they show that

the CO produced by the fuse is more than 
insignificant in amount,—  indeed, this amount . 
is highly dangerous. O f course, all the other 
results already given, must be looked upon 
as the combined effect of a fairly constant 
quantity of fuse with a fairly constant quantity 
of explosive. Even in the case of the “  cut ”  
blasts, Table III., the fuse was reduced pretty 
much in the same ratio as the explosive, taking 
the figures given in Appendix I. as the basis of 
comparison.

The records of some interesting experiments 
are given in Appendix IV . The figures will, of 
course, vary with the quality of the fuse, and other 
factors will have an influence,-but assuming that 
the toxic effect of a certain percentage, of carbon 
monoxide on human beings is known, it is easy 
to reckon by the rule of three how many persons 
one could kill by a certain number of coils.

The examination of every-day mine gases 
with regard to their vitiation is outside the 
s?ope of this paper, and no useful purpose will 
be served by directing attention .to particularly 
bad samples. Although, as already said, I  have 
been given full permission to make whatever use 
I  like of certain figures, I  do not propose to 
avail myself of this privilege, for the simple 
reason that as far as possible I  desire to avoid 
controversy. This much, however, I  can say in 
general terms, and in saying it I  am also ex
pressing the opinion of the managers concerned, 
that some of the places were unfit for human 
beings to work in, and that it was wondsrful 
how they managed to do so. On the other hand, 
pome of the analyses indicated a purity almost 
equal to the atmosphere at Sea Point, or the 
Durban Bluff, but while gladly admitting this, 
I  wish to make it very clear indeed that I  think 
the subject of ventilation is not receiving that 
amount of consideration, which it ought to do in 
the light of the advances which are being made 
in other directions. For instance, the Sea Point 
atmosphere was generally found where a less 
pretentious one would have served the purpose 
equally well. I  believe that few of those re
sponsible for the practical operation of our great 
mining industry realise the great importance of 
the subject, and what economic advantages 
improved ventilation would bring in its train. 
But how could they realise, one might well ask 1 
The subject has .been surrounded by  controversy, 
results have been questioned, the samples were 
unfairly taken, the author showed bias, and so 
on, but the most important of all is that the 
facts which I  have placed before you to-night 
were not known— or put it in another way if you 
please— were not realised. They introduce new 
factors which are unpalatable to me, and equally 
so to many of my friends and colleagues on these
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fields. I  therefore appeal to all those who are 
interested, to start the consideration of this 
subject afresh, to look at it from the broad as 
well as from the individualistic standpoint, and 
to show a genuine anxiety to get at facts. I 
know an appeal such as this is unusual in a 
scientific paper, but the subject is so very 
important, that I  have ventured to do an unusual 
thing.

I  now turn to one or two considerations which 
arise out of the figures which I  have placed 
before you. You will recollect my reference to 
Mr. Mann’s experiments— mostly with gelignite 
by the way— which showed an entire absence of 
CO. I  believe, in the light of my results, that 
his methods of estimating it were at fault, and 
I  am afraid that the same may be said of some 
of the work which has been done here. Whether 
or not, I  have had doubts raised in my mind on 
many important points, which have hitherto 
been looked upon as settled. For instance, are 
our compressor gases as free of CO as we sup
pose, and have not mine gases frequently 
been reported as free of CO when they actually 
contained it ? Remember that we are dealing 
with infinitesimal quantities of CO, that few 
people in this country know much about gas 
analysis, and that fewer still have the necessary 
apparatus for analysis. It is for this reason that 
you will have the full details regarding my 
figures placed before you at the earliest possible 
date. In no case was nitric peroxide observed, 
even in traces, though I  believe, as I  have said 
already, that very small quantities may have 
been produced. It is certainly produced when 
burning takes place, but all the experiments 
were carried out with great care in order to 
eliminate this complicating element. As a 
matter of fact, there was no reason for supposing 
that burning tock place in any one of the 
experiments.

Then again, I  think the whole question of 
ventilation of our mines has been complicated by 
the figures which I  have placed before you 
■to-night. Undoubtedly, it makes the problem 
more difficult of solution, but the first stage is 
to get at the facts and to ascertain what is th e ' 
true average state of the air at every part of the 
mine. This will not be done in a day or in a 
month, and it will cost a lot of mone}^ but 
ultimately, I  am sure those responsible will feel 
as interested in the analysis of their mine gases as 
they are in the “ grade,”  or the monthly tonnage, 
for improved ventilation must ultimately mean 
reduced costs.

It has been represented to me that all the 
gases were sampled under very abnormal condi
tions, and that in order to make my case com
plete I  should have sampled the drive again at

certain time intervals in order to show the 
progressive decrease of CO. It must, however, 
be apparent that this would have been equally 
abnormal, so I  think the only fair thing to do is 
to sample under working conditions before the 
blast and then after. They give one the two 
extremes, but the really important one after all is- 
the one “  before.”

The conclusions at which I  have arrived have- 
been referred to during the course of this paper, 
but they may again be summarised as follows :—

(1)_ Carbon monoxide is produced in large 
quantities on the detonation of blasting gelatine, 
under all the ordinary conditions of local practice.

(2) The so-called neutralises or antifume 
mixtures do not appear to have any influence one 
way or another.

(3) Clay tamping seems to give better results 
than ordinary sand tamping.

(4) Freshly made blasting gelatine gives no 
better results than that which is three months old.

(5) Within an age limit of three months a No. & 
detonator seems to answer as well as a No. 8.

(6) Blasting gelatine of the nature of 13& 
seems to give better results than the ordinary 
blasting gelatine.

(7) Firing by electricity seems to give slightly 
better results than ordinary time fuse.

(8) The ordinary quantity of fuse used vitiates 
the mine atmosphere to a very large extent.

No one is more conscious than I, that only the 
fringe of this subject has been touched, and 
further and equally interesting experiments are- 
now in progress. I f  they , are not completed 
when my reply is due, they will be made the- 
subject of another communication.

With regard to No. 6, I  have accumulated 
a large amount of data, all going to show 
that a greater footage is obtained with an 
explosive of this class, but I  am diffident about- 
placing it before you, as I  know how liable we 
all are to be favourably predisposed, and if a 
miner thinks he is going to get better results than- 
usual he can generally get them. The concensus 
of opinion with regard to the gases, however, is. 
that they are very much better than my figures- 
would indicate, and I  am very hopeful that as 
result of these experiments, a class of explosives 
will shortly be put on the market which will give 
at least as good footage as ordinary blasting- 
gelatine, but very much better gases.

With regard to tamping (No. 3), it is difficult 
to say what amount of improvement the figures 
which I  give will mean in actual practice, but it 
is sufficient for my purpose to demonstrate an 
improvement in the gases.

Regarding the results as a whole, it is very 
pertinent to enquire why they should deviate so 
much from the theoretical. That is a difficult
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question to answer, but the following considera
tions are worth bearing in mind. When nitro
glycerine, say, is ignited in a steel bomb of con
venient size, the resultant gases are in accordance 
-with theory. I f  my recollection serves me aright 
,— it is many years since I  made the experiments—  
■blasting gelatine behaves similarly. For my 
.purpose the first case however is sufficient. W ould 
nitro-glycerine in the form of dynamite give the 
theoretical results in our ordinary Rand practice 1 
I  do not think so (but intend to try), because the 
•conditions are so entirely different. Then again, 
I  have always had an idea that the varying 
burdens in the different shots of a round might 

■account for the production of varying amounts of 
so-called noxious gases, but from the results o f ' 
Table III. it is evident that this cannot be so. In 
the case of the electric detonators all shots were 
.set off at the same time, and'yet the amount of 
CO produced is relatively the same as in a round. 
No, it appears that we must look elsewhere for 
the possible causes, and these are now being 
investigated.

In conclusion, I  should like to express my 
■persona] thanks to Mr. Waters, technical repre
sentative of my company, who has done practic
ally all the underground work, and to my 
•colleagues, Dr. W eiskopf and Mr. Greig, who 
have carried out all the analyses and done nearly 
all the calculations.

A ppendix I.
Experiment No. 1 .—  Total depth of holes, 

S3 f t . ;  total No. 1£ in. plugs, 79 =  43'8 lb .;  
temperature of level, 24-5° C.

Experiment No. %.— Total depth of holes, 
■89£ f t . ;  total No. 1^ in. plugSj 78 =  43 3 lb .;  
temperature of level, 23° C.

Experiment No. S.— Total depth of holes, 
■S9£ ft. ; total No. 1|- in. plugs, 82 =  45'5 lb .;  
temperature of level, 22'5° C.

Experiment No. If..— Total depth .of holes, 
,8SJ? f t . ;  total No. 1^ in. plugs, 76 =  42'2 lb .;  
temperature of level, 22‘5° C.

Experiment No. 5.— Total depth of holes, 
90J f t . ;  total No. 1^ in. plugs, 78 =  43-3 lb. ; 
temperature of level, 22’5° C.

Experiment No. 6.— Total depth of holes, 
'92 f t . ;  total No. 1£ in. plugs, 84 =  46'6 lb .; 
temperature of level, 22° C.

Fuse used for all the foregoing, 96 ft.
Experiment No. 12.— Total depth of holes, 

76 f t . ;  total No., 1£ in. plugs, 8 1 = 4 5  lb.
Experiment No. IS .— Total depth of holes, 

'72 f t . ;  total No. 1£ in. plugs, 77 =  42-8 lb.
Experiment No. Ilf..— Total depth of holes, 

'76 f t . ;  total No. 1^ in. plugs, 78 =  43-3 lb.
. Fuse used in each of the foregoing three cases, 

7 2  ft.

The vertical depth in each case was betwee'h 
1,400 and 1,700 ft., and the levels were all 
about 8 ft. x 5 ft. The tamping in all cases 
consisted of three 14 in. sand cartridges.

A p p e n d ix  II.
Vertical depth to level .. ... 1,900 ft.
Distance from shaft to face ... 600 ft. .
Size of level ... ... . . .7  ft. x 6 ft.
Dagga Tamping.— Three cut holeswere charged 

with 24 plugs blasting gelatine and fired. The 
air was then turned on, and after about half an 
hour a return was made to the face and the air 
was sampled previons to blasting the round—  
which consisted of ten holes, averaging 5J ft. in 
depth. The holes were charged with 66 plugs, 
1^ in blasting gelatine =  36-6 lb.

Temperature of level ... ... 25° C.
Fuse used for the round ... . 60 ft.
Ordinary Tamping. —  The same procedure 

was adopted as in the above, but as the cut had 
not come away clean, it was again charged up, 
four extra plugs being used for re-blasting the 
cut. The re-charged “  cut ” and round were 
then fired together; 70 =  38-2 lb. plugs being 
used in all.

Temperature of level ... . ..  25° C.
Fuse used for the round ... ... 66 ft.

A p p k n d ix  III.
Experiment No. 8 .—  Four cut holes; 26 

plugs 1^ in. blasting gelatine =  14'4 lb . ; 24 ft. 
fuse.

Experiment No. 9 .—  Four cut holes; 26 
plugs 1J in. blasting gelatine =  14'4 lb. electric 
fuses.

Experiment No. 10.— Three cut holes ; 24 
plugs 1^ in. blasting gelatine= 13'3 lb. ; electric 
fuses.

Experiment No. 11 — Four cut h oles; 26 
plugs 1|- in. blasting , gelatine =  14'4 lb .'; 24 ft. 
fuse.

A p p e n d ix  IV .— (Fuse Experiments).
Experiment No. 1 .— 13 in. of fuse, weighing 

6 ’887 gm. (dry) were burned in a closed bottle of 
12,130 c.c. capacity, and analysed the following 
day.

Analysis, Calculated on D ry  Gases.—
V Ul. /„.

Oxygen ... ... 17*64
Nitrogen (by diff.) ... 74'31
Hydrogen ... ... 1 "57
Carbon monoxide ... 2'56
Carbon dioxide ... ... 3'51
Olefines ... ... '41
Oxides of nitrogen . . . .  nil

From measured increase in pressure, as indi
cated by a manometer, the amount of gas formed
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■ was found to be 874 c.c. (N .D .P .). The analysis 
o f  the air contained in the bottle before the

■•experiment showed (calculated on dry) :—
Vol. %.

Oxygen .... ... 2 0 ’876
Nitrogen ... ... 79-084
Carbon dioxide... ... -04

'The saturation with moisture was 60%.
From the above data the composition and 

•amounts of gases given off by the burning fuse
■ were found to be.

Composition, Calculation on D ry .—
VoL %.

Nitrogen ... ... 22 '4 l
Hydrogen ... ... 15'23
Carbon monoxide , ... 24'73 
■Carbon dioxide ... ... 33 ’65
Olifines ... .. 3 ’98

100-00
Composition in Volume per Gent, calculated to 

actual underground conditions, i.e., saturated 
w ith  water vapour at 635 mill-pressure and 25° C.:

%
Nitrogen ... ... 21 --58 
Hydrogen ... ... 14'67
Carbon monoxide ... 23"81
Carbon dioxide ... ... 32-41
defines ... ... 3'83
Water vapour ... .... 3'70

Actual oMounts of gases in cubic centimetre 
■given off by 100 ft. of fuse calculated to under
ground conditions, as above :—

Litres. Cub. ft.
Nitrogen . 23'62 =  -834
Hydrogen . 16-05 =  -567
'Carbon monoxide .. . 26 06 =  -920
■Carbon dioxide ■ . 35-47 =  1-253
■Olefines ... 4-19 =  -148
Water vapour 4-05 =  -143

Trom  the analysis it is also evident, that the fuse 
in  burning consumes a considerable quantity of 
oxygen, which calculated to underground condi
tions as above per 100 ft. of fuse, amount to 
14'5 litres of oxygen consumed, equal to -412 
cub. ft. Several other experiments on the same 
lines were made, but the results obtained agree 
with the above.

The P resid en t : I wish to1 propose a very 
liearty vote of thanks to the author for his most 
interesting and instructive paper. I  am very 
..glad to learn that this is only an instalment of 
several papers to come. To mining men and 
indeed to many others connected with a technical 
society like ours, the subject must be of the 
.greatest interest, and anything that can be done 
to improve the state of the atmosphere in mines, 
■confers a benefit not only on miners and the

mining community, but upon the inhabitants of 
the locality generally. The author was good 
enough to give us an insight into what was com
ing, in the excellent address which he gave to 
those members of the Society who went to the 
Dynamite Factory. I  took the opportunity, when 
there, of thanking the author and the directors of 
the B.S.A. Explosives Company, for their kind
ness in having us there and showing us round, 
and I  wish again to extend our thanks to the 
author and the directors of the company. Many 
of us had had the pleasure of going there once 
some years before, and it was very apparent on 
our second visit .that the company had not stood 
still in its work, but had been and was using 
every means to improve its processes and manu
factures, so that its products might arrive at the 
highest stage of perfection possible, and I  think 
that is a very gratifying thing to see in a local 
industry.

Mr. A. McA. Johnston ( Vice-President) : In 
seconding this vote of thanks to Mr. Cullen for 
the excellent paper he has given us to-night, I 
feel confident that I  express the appreciation 
of all our members. The great amount of trouble 
he and Dr. Weiskopf have gone to in carrying 
out these researches is apparent on looking 
at the figures, and our Society is indeed 
indebted to them for the pleasure we have had in 
listening to the interesting conclusions drawn. 
Whether these conclusions will have the support 
of all our members is another matter. For 
example, the figures he has placed before us seem 
to have on their face some condemnation of the 
explosives we use here, but as he has most 
definitely assured us that these are of the beat 
possible quality and surpassed by none, that the 
most up-to-date methods were adopted in charg
ing and firing, and that every precaution was 
taken in sampling and analysing the resultant 
gases, we can only come to the conclusions that 
a reformation in the constituents of our explosives 
is essential, that present day methods of tamping 
need revising and, it would seem, that oil of the 
best quality for lubricating compressors is a sine 
qua non for good air. That Mr. Cullen and his 
able staff are on the track of the former two is a 
guarantee that all will be done that is possible, 
whilst the injurious effects of using inferior 
qualities of oil for compressors is gradually being 
appreciated by our managers and engineers, as 
well, let us hope, as by our buyers.

Re ventilation, the author is particularly strong, 
but this question has so often and so recently 
been thrashed out by this Society that I  feel very 
diffident about again bringing it to your notice, 
the more especially as, though the author has 
given us very alarming figures, he has failed
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entirely to elucidate their presence, and his data 
of the actual w orking conditions are meagre.

A  glance at these figures certainly justifies the 
author's statement that the samples were taken 
from what are considered the worst parts of the 
mine, though few of us realised the presence of 
such quantities of carbon monoxide. The author 
does well to label many of these dangerous, but I 
thii.k he ought to have given us a little more 
light on the probable sources of such large quan
tities. Given two not improbable premises, that 
blasting had taken place, say, eight hours pre
viously, and that compressor air was used in 
driving, we can only conclude that the latter or 
the gas given off by the broken rock during lash
ing are the sources of contamination. As, how
ever, lashing should have been finished an hour 
or two before charging, we are thrown back on 
the compressor air as our source, or is it possible, 
the want of it. I  think some more, detailed 
information is due to us, and I  feel certain the 
author will be only too pleased to help us out in 

■judging his results.
I  am in agreement with him when he says 

that nitric peroxide must have been formed in
■ every case. Speaking generally, in about a dozen 
samples of air taken by me some years ago, after 
explosion, I  found this gas in practically all, even 
though the air samples were taken at a greater 
distance from the face than in the samples quoted. 
Until, however, the author and Dr. Weiskopf 
describe the methods they have adopted in their 
analyses, I  feel we must refrain from undue 
criticism. In again, therefore, asking you to pass 
a vote of thanks, I  think I can assure the author 
that his figures will be keenly appreciated 
throughout mining circles, and we hope that his 
efforts, and especially his candid avowals, will

-have the effect of clearing up many points and
■ tend to better ventilation, or it may be to the 
introduction of more suitable explosives, in these 
drives whence his samples were obtained.

Mr. C. B. K ingston (Member o f  Council) : 
The author’s paper is one of exceptional interest, 
and I hope it may lead to a full discussion, and 
bring out some information regarding a number 
of points connected with the ventilation of our 

.mines, which is not perfect. One point I  would 
like information about, is the amount of gas that 
may be retained by the broken rock in the face 
of.a drive after blasting. It would be interesting 
if some of our members could get definite data 
on this point. Samples of air might be taken a 
short time after blasting, and again at intervals 
during the course of lashing, to determine the 

.extent to which the air is affected by tlie gases 
retained in the broken rock ; and if there is a 
real advantage to be gained by drenching the

rock with water, when practicable, before lashing. 
The good practice of cleaning out the faces as 
quickly as possible after blasting is not always- 
followed, and it appears to me that in addition to 
impeding the flow of air, and obstructing the- 
drive, the broken rock constitutes a reservoir o f 
poisonous gas that is slowly fed into the air the 
men have to breathe.

Mr. H. A. W hite  (Member o f  C ouncil): I 
should just like to say that it is the theoretical! 
portion of this most valuable paper of the author- 
which has the greatest interest for those of us who 
are chiefly occupied upon the surface of our 
mines. The figures given seem to imply a com
plete disappearance of about. 7 or 8 of oxygen 
in the gases resulting from the explosion. It is 
perhaps possible that the solution of this discre
pancy would throw some light upon the differences- 
observed in the explosion of gelatine in a steel 
bomb as compared with the results calculated for 
the usual bore hole explosion. I  do not know i f  
the walls of the bore hole have any special- 
physical effect or if the pyrites present have time 
to exert any significant chemical action, but the- 
disappearance of so much oxygeii seems to require 
some elucidation.

Mr. C. B. K ingston  next read the following 
paper, first saying, “ those of the members who- 
are familiar with the history of gold milling will 
note that the process described by Mr. Cooke is- 
a return to one of the very early methods of gold 
extraction.”

D ESC RIPTIO N  OF ORE TRE ATM EN T AT' 
TH E G IA N T  M INE, H A R T L E Y  

D ISTR ICT, RH O D ESIA.

By R e g in a ld  C. H. C ooke (Member).

In general outline the process consists of crush
ing with stamps through coarse screens, partial 
amalgamation, fine grinding in tube mills, close- 
concentration on blanket and canvas tables, 
followed by amalgamation of concentrates after 
treatment with nitric acid.

The ore may be described as a heavily mineral
ised chlorite schist, intermixed with a good deal! 
of iron stone and quartz. The following is an. 
analysis taken from the original report :—

Iron as Fe20 3 ... 18'0
M agnetite... ••• 14'0
Pyrites ... ... 14'6
Insoluble silica and

silicates ... 46'0
A 1 A  ... _ - . ..  6-0 

Specific gravity =  3 • 1.

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
.)



JSTov. 1908 R. O'. II. Cooke—Description o f  Ore Treatment at the Giant Mine, Hartley District, Rhodesia. 153

• The gold is of' two kinds, (a) that which is 
•easily amalgamated, of a bright yellow colour, 3.0%,
■ and (b) that which is refractory, of rusty appear
ance, requiring a special treatment before amal
gamation. The ore, after passing two Blake 
•rock breakers and falling into the bins rtith fines 
•that pass the grizzlies, is fed into the batteries 
■by Nelson feeders.

' The following table demonstrates the work 
•accomplished by the stamps :—

T a b l e  “ A . ”

D rop. Screening.
A ven ise W eight o f o

. tc m onthly D u ty: Stumps. ~
C 5“ tonnage. lbs. No. per 

m inute.
Height.

ins.
No, 1 4  
2 l o t 
teries.

No. 3.
3

.15 6,300 1 5
(o f late)

1,250 103
(96 o f  la te)

7i 15 X"’2 3"

It may be of interest to mention that in.- 
width slotted screens were originally used with a 
duty of 10'5 tons per stamp per 24 hours. A- 

in. mesh wire screen was then tried, but un
successfully, owing to rapid c logg in g ; ^ in. 
slotted screens were then ordered, but their 
arrival being long delayed, at the suggestion of 
Mr. Galbraith, foreman amalgamator, a \ in. wire 
screen was tried with success. Experiments 
were then made with a •§ in. and J in. mesh with 
the following results :—

T a b l e  “  B .”

Screening used. A pproxim ate duty 
per stamp.

Slotted screens 10-5 tons.
i ’in. Mesh wire screening 11-65
i  in. 13/14
| in. & £ in. >> If 15 Jf

It has not been found advisable to use -Jin. 
screening on more than one battery at a time, 

•exrept when the ore coming into the mill con
tains less quartz than usual. If used on all 
"three batteries, the ore crushed by the stamps 
-exceeds the capacity of a single tube mill.

Table “ C ” shows the result of crushing 
through a § in. versus ^ in. screen

It will be seen from this table that the 
in. screen gives an increase of 12'5% +  30 

mesh. As the battery is simply a primary - 
-cr-usher, this is an important factor. The pulp 
from the batteries,passes over copper amalgamat
ing plates 4 ft. long, where 30% of the gold is 

"retained.
N .B .— (The big. tonnage and the coarseness of 

•sand passing over.these plates does not in any 
"way injuriously affect their surface.)

T a b l e  “  C.’:
B attery N o. 1. 

f  in. mesh.
B a ttery  No. 2. 

f  in. mesh.
B a ttery  N o. 3. 

i  in. mesh.

+  1 
+  i •= 2-50% =  -62

=  3-12 
=  7-22

+  TT -  7-38% =  5-62 =  10-22
+  i =  6-15% =  5-00 =  8-00
+  30 =  25-00% =  22-50 =  25-00
+  60 =  12-50% =  13-78 =  12-45
+  90 =  8-19% =  10-00 =  7-75
+  120 =  5-00% =  5-62 =  5 21
-  120 =  30-78 =  36-00 =  20-00

97-50 99-14 98-97

batteries sizing tests is due ’ to the position o f 
the grizzlies, which deliver most of the fines to 
No. 2 battery.

, The pulp then flows down launders over very 
simple and effective amalgam traps, which pre-

■ vent any amalgam escaping into the tube mill. 
These-traps consist of a few f  in. sized pebbles, 
scattered down the length of' the launders, with a 
false bottom consisting o f strips of § in. screening- 
cut to fit the width of the launder laid over and 
nailed down. A  piece of wood f  in. square nailed 
across the width of the launder completes the trap, 
This allows the amalgam to sink through to the 
bottom of the launder, where the pebbles, etc., 
effectively retain it. On an average 400 oz. of- 
amalgam are monthly cleaned up from these traps, 
and usually no trace of mercury can be seen in the 
blanket concentrates. The pulp now flows into 
the tube mill dewatering spitz 4 ft. x 4 ft. A- 
1 in. nozzle allows coarse sand to sink through 
the spitz into the tube mill with a ratio of 0 '8 to 
1 of' water to 1 of dry sand.

Table “  D ,” which illustrates the crushing- 
powers of the tube mill, shows a reduction of 
41 ‘47% +  30 to 1 '56% +  30, a n d a to ta lo f 6 8 ’54% 
+  120 to 22'6S% +  120. 180 —200 tons of dry 
ore per 24 hours was passing through the tube 
mill when test was made.

N .B .— The tube mills are 25 ft. long and 5 ft. 
in diameter, lined with silex b locks; life of liner, 
31 w eeks; consumption of French imported 
pebbles, 300 lb. da ily ; charge, 12 tons ; speed, 
28 rev. per min.
f The overflow of the tube mill dewatering spitz 

consisting of surplus water with slime containing 
only about 2% of oversize +  120, is conveyed by 
a 3 in. pipe to the outlet of the tube, where it joins 
the pulp discharged from the tube in the usual way. 
This alone is not sufficient to dilute the pulp to the 
consistency necessary for obtaining the maximum 
extraction on blanket tables* and water is there-
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T able “ D . ” — S i z i n g  T est.

Sand entering Tube Mill. D ischarged from  Tube M ill.

+  | in. =  1 - 0 2 %
+  i  in. =  3-65%
+  r3 m. =  6-97%
+  J in. =  6-00% =  00 0%
+  30 in. =  23-83% =  1 - 6 6 %
+  60 in. =  13-54% =  2 00%
+  90 in. =  S-33% =  8-00% .
+  120 in =  5-20% =  11-12%
-  120 in =  30-79% . =  76-00%

59-33% 98-68%

fore added by a 2J in. pipe to. render the pulp 7 
water to 1 dry sand. This pulp then flows over 
blanket tables upon which it is concentrated.

Description.— The blanket tables consist of 12 
strakes (2 of which are spares) 12 ft. long by 
2-5 ft. wide, with a 12 ‘5% fall, these conditions 
being found to best suit the ore. The blanket
ing is made to special order in England. In 
texture it is similar to the ordinary military rug. 
I t  is made in long rolls, 3 ft. wide, and is torn 
up into 4^ ft. lengths, this being the most con
venient size for washing. These short lengths of 
blanket are laid on the strakes like shingles with 
an overlap of 6 in. The blankets from the strakes 
are washed at short intervals. When they are 
to be changed, the pulp is first switched on to the 
spare strakes. The blankets with concentrates 
attached are then folded, with the edges always 
towards the centre, and are carried to the wash
ing vats, washed blankets being kept ready to 
replace them at once. The pulp is then deflected 
from the next strakes in series, and so on in 
regular rotation. In th is . way each blanket is 
changed and washed every half hour.

Washing.— The washing vats are 5 '5 ft. in 
diameter by 2'5 ft. deep, filled with watsr. A 
boy catches hold of a blanket by the ends and 
draws it rapidly backwards and forwards through 
the water ■ about two dozen motions are sufficient 
to free the blanket of all concentrates and gold.
I  am convinced that the high extraction of 55% 
of total gold recovered on these blankets is due 
to the above method of using convenient short 
lengths of blanketing, and the removing and 
hand-washing of same at short intervals. K o 
amount of sluicing or use of revolving blanket 
tables would free the blankets of their heavy con
centrates or approach the results now obtained on 
this ore. By the above continued process of 
frequent changing and washing, a fairly large 
amount of concentrates— about four to five tons 
per day— is collected, and as this is too great a

bulk to be conveniently dealt with, an elevated, 
blanket table is used for their re-concentration. 
The concentrates are gradually fed into a per
forated box, where a 1^ in. stream of water is 
allowed to slowly wash them down the re-con
centrating table. The overflow from this table 
falls into the tube mill discharge launder, and! 
again travels over the ordinary strakes. By this 
method a very rich concentrate of about half a., 
ton is obtained. This is the concentrate from the 
total day’s tonnage, and contains 55% of the 
assay value of the gold.

Amalgam Barrel Treatment.— This half-ton of 
re-concentrates containing the refractory rusty 
gold is now introduced into the amalgam barrels, 
and about 300 c.c. of concentrated H N 0 3 is. 
added" to the charge, which is given a run of four;r 
hours as a preliminary treatment. Mercury is. 
then added, the rusty gold being by this time- 
sufficiently cleaned by the acid (which also renders; 
mercury more active), and another four hours’ run 
completes the process. Without the acid treats 
ment only a small percentage of the rusty gold 
will amalgamate, the mercury becoming foul and. 
sickened and much of it being lost by flouring.. 
I f  the barrels are discharged without the acid^ 
treatment, and the amalgam collected in an. 
earthenware mortar, this unamalgamated rusty, 
gold can be seen. We are indebted to Mr. W. A. 
Caldecott for the suggestion of using nitric ac.id.l 
for cleaning this foul amalgam and rusty gold by- 
pestle and mortar. This led to my idea of using; 
the acid directly with the charge, with success. 
Many substitutes for the acid have been triedi 
but without success. The contents of the barrels., 
are panned before discharging, and in the event.’ 
o f gold showing, the barrel is re-started with a.. 
little more acid. The contents are finally dis
charged on to the ordinary rotary Batea pan, and 
the amalgam collected and dressed in the usualJ 
way.

To continue treatment— The pulp after flowing, 
over the ordinary blanket tables runs over five- 
narrow auxiliary blanket strakes; it then flows 
into a two compartment sand separating spitz, - 
each compartment 3J ft. x 3J ft., where a 1^ in. 
nozzle on each allows the oversize + 1 2 0  to sink, 
into the lower of the two Frenier return sand 
pum ps; this elevates it to the top Frenier, which 
in turn sends it back to the tube mill dewatering 
spitz. Again sinking it passes into the tube milk 
a second time for further reduction to -  120.

Table “  E ”  illustrates duty of pump.
Table “  E .” — P ulp to F beniee .

+  30 =  1 -1%
+  60 =  4-8%
+  90 =2.3-0%
+  120 =  27-0%
- 1 2 0  =  40-0%
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The overflow from sand separating spitz, consisting 
•of the slimed ore, containing only 1 -  2% of +  120, 
flows over five canvas tables at ratio of 10 water 
to 1 dry slime. These canvas strakes are 
20 ft. long by 2£ ft. wide, and are covered on 
the same principle as the blanket strakes, but 
with the best fine white duck canvas. (Coarse 
■canvas is unsatisfactory both as regards extraction 
■and wear.)

On this canvas is retained the fine rusty gold 
that has escaped the blankets. The saving on 
the canvas is 0 '25 dwt. gold per ton crushed. 
The short lengths of canvas are taken up and 
washed in the same way as the blankets, but as 
■only about 5 tons of concentrates are collected 
in 15 days (because the canvas retains far less 
■bulk than the blankets) re-concentration to render 
them rich enough for direct barrel treatment 
■only takes place twice a month. This re-con- 
-centration takes place on an auxiliary table 
■covered with canvas.

Battery Tails.— A  sample is taken at the 
bottom of the above canvas strakes before the 
pulp enters a dewatering spitz in which it is split 
up into a light portion and a heavy portion.

Heavy P o r tio n — The pulp from the canvas 
strakes is divided, each part flowing into a large
11 ft. x 11 ft. dewatering spitz, placed in the centre 
■of a 30 ft. diameter slime collecting vat with 
peripheral oveflow. A  1 ̂  in. nozzle on each 
spitz allows the heavy portion, about 180 tons 
■dry ore, to pass out and flow over a canvas 
strake 100 ft. long, where 2 dwt. per ton crushed 
is retained. This pulp retains only 2^ water to 
1 dry sand. A t the end of this canvas table is 
•a final dewatering spitz 8 ft. x 8 ft. A  f  in. 
nozzle allows pulp to flow away to dam only 
retaining 1 water to 1 dry sand.

Light Portion .— Overflowing the LI ft. x 11 ft. 
•spitz, having a value of only 1 dwt. or under, this 
is retained in collectors, from whence it is per
iodically discharged to waste. The peripheral 
•overflow of collectors gives nearly a clear overflow 
to return water pump. The overflow of final spitz, 
also containing light slime, is collected in a 40 ft. 
collector, the clear water being decanted off to 
filters connected to it through return water pump. 
The slime in this vat is also periodically discharged 
to waste.

Extraction .— Our total extraction averages 
8 7 ’7%, having been gradually brought up to this 
point. The tails have been lowered to 1 dwt. and 
under, by untiring application to every favourable 
condition discovered by investigation. Cost per 
ton is high, 5s., but I  have every expectation 
that this will now be reduced , by from 3d. to 
6d. per ton, due largely to the fact that the tube 
■mills, which have proved troublesome and ex
pensive in maintenance in the past, are now in a

satisfactory, condition for running ; also allocation 
of spares, which has been somewhat expensive of 
late, has now dropped 50%.

Before concluding this paper, I  wish to 
acknowledge the courtesy of the general manager 
and consulting engineer for their kind permission 
to respond to a special request that I  should 
write a paper for the Society on this subject.

The P resid en t : I  am sure our best thanks 
are due to the author for writing this paper. It 
is very gratifying to have descriptions of processes, 
plants, and mining work in Rhodesia coming 
forward so quickly as they do. I  only hope that 
our members up there will continue to keep us 
well informed as to what is going on. This 
paper is very interesting, as all the treatment 
seems to take place through concentration and 
amalgamation. There is no cyanide treatment 
at all, and the wonderful recovery of 30% of the 
gold on the plates following crushing through a 
§ mesh screen is very extraordinary.

Mr. W . A. Caldecott (Past-President) : In 
seconding the vote of thanks, I  should also like to 
express our indebtedness to Mr. Kingston for 
having obtained this paper for us when in 
Rhodesia.

In regard to the paper itself, I  may say that 
the stamp duty of 15 tons at the Giant mine, 
which is one of the mines controlled by the 
Rhodesian branch of the Consolidated • Goldfields 
of S.A., is probably the highest duty of any 
gravitation stamps in the world. This is mainly 
due to the soft nature of the ore, the liners in 
the tube mills lasting some seven months, and 
only 300 lb. of imported pebbles being required 
per day. As our President has remarked, 
experience has developed a mode of treatment 
which is in many respects a reversion to early 
practice, for it is hardly usual nowadays to recover 
the bulk of the gold in an ore by use of blanket
ings. As the author points out, satisfactory 
amalgamation recovery seems practically impos
sible. for not only is much of the gold rusty or 

=coated with iron oxide, but the pyrites in the ore 
tend to foul the plates, so that in a short time 
after dressing the plates become inefficient. When 
the rusty gold in the ore is rubbed up in a mortar 
with cyanide solution and mercury, it amalgamates 
very imperfectly, Nitric acid is used for enabling 
the amalgamation to proceed in the barrel, as it 
is a solvent for oxide of iron, whereas potassium 
cyanide is not.

Prof. G. H. Stanley (Member o f  C ouncil): 
There is just one point that occurs to m e: we, 
most of us, know that nitric acid is not so good 
a solvent for iron oxide as hydrochloric acid.

I W hy .not use the latter therefore?
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Mr. W . A. C a ld eco tt : Nitric acid, sulphuric 
acid, and bisulphate of soda were experimented 
on, but nitric acid appears the best in practice.

A  FEW  N O TES O N  CU PELLIN G  GOLD- 
L E A D  B U LLIO N . 

By G e o .  M e l v i l l  (Member).

As most of the mines now use the pan furnace 
for smelting, a few notes on the cupelling of gold- 
lead bullion are submitted in the hope that they 
will be of some interest to members.

The usual inside dimensions of the oval test 
frames used on the Band are :—
3 ft. 5£ in. long, by 2 ft. 3 in. wide by 7 in. deep.

A  few years ago the tests were made of bone 
ash. On the Crown Beef the tests are made of 
mabor, cement and crushed fire brick, in the 
following proportions :—

Breast. B ody.
60 lb. new mabor 150 lb. used mabor assay

cupels crushed 
30 lb. W hite’s English 75 lb. cement 

Portland cement 
30 lb. best crushed fire 75 lb. best crushed fire 

bricks bricks
about 12% water about 12% water

It is very important that each ingredient used, 
be passed through a very fine sieve (say, 1,600 
mesh), as the finer the material the longer will 
the test Last. The ingredients are thoroughly 
mixed and sufficient water added to make it 
fairly damp. I f  :the mixture is twice passed 
through a 200 mesh sieve an even moisture 
throughout is ensured. The body of the test is 
prepared in exactly the same way as the breast, 
except that used assay mabor cupels crushed are 
used instead of new mabor. The breast and 
body are then put separately into the test frame, 
on top of which is placed a special frame 7 in. 
deep, so as to allow the whole mixture to be 
filled in one operation. It is first trodden down 
with the feet, then tamped with iron rods about
1 in. thick, and finally with the usual tamper 
about 2J in. in diameter. The tamping, with 
two natives, should not take more than f  hour.
It is a mistake to tamp tests, made with cement, 
too much, as this causes cracking. When the 
tamping is finished the top ring is removed, the 
surface levelled off, and the test carved out in the 
usual way, leaving the breast 12 in. and the sides
2 in. from the inside of the ring. The depth 
may be 4 in. with the sides nearly perpendicular. 
Four litharge holes (LJ in. diameter) are bored, 
and four channels cut, which are slightly sloped 
towards the holes: Three of the channels are
l i  in. wide by ^ in. deep and one H  in. wide'and ^

■2 in. deep. The latter is used after all the- 
bullion has been fed, in and saves cutting down 
or too much tilting, when finishing. The channels' 
wear down very-slightly.

It is a great advantage to have six test frames,, 
so that a test is never less', than four or five 
months old when put into use. The test is. 
allowed to set for at' least seven days before turn-, 
ing it on its side, and must then be dried very 
gently. The cuttings out of the test are put. 
through a sieve and used in the body of the next 
test. The test is supported on the usual carriage 
(see “  The Metallurgy of Lead,” by Hofman), 
which is made to tilt backwards or forwards by 
means of a regulating screw. When the test is. 
in position the blower pipe is fixed. This consists 
of a straight piece of 3 in. pipe very slightly 
flattened at the end, and put in at an angle of 
about 30°. There must be no bend or hood at. 
the end.

The dimensions of the cupel' furnace can be 
seen in “  The Metallurgy of Lead,” by Hofman. 
The roof should be built with a 4\ in. baffle- 
above the test side of the fii;e bridge. It helps 
to keep the flame down instead of travelling along 
the top of the roof. This is a great improvement,, 
as a more even temperature can be maintained, 
with a small quantity of coal. It  is a great, 
advantage to have an independent flue and stack, 
so that the two furnaces, cupel and pan, can- be- 
worked at the same time. The feed hole of the 
furnace must be built large enough to allow two- 
bars, one on top o f the other, to be fed in at a. 
time.

When a new test is being used the heat must, 
be raised very gently, and it is advisable to put a. 
couple of bars in the test when the fire is started.. 
When the furnace is hot enough the lead-gold 
bullion is fed in until the bath nearly reaches the- 
litharge channel. The heat is then raised a. 
little higher than the usual working tempera
ture, the air blast turned on, and when there 
is sufficient litharge the feed is pushed- in gently 
until the litharge overflows. The feed is regulated, 
by the amount of litharge in the bath. The 
working temperature should not be too great,, 
just enough to allow the operator to see what 
amount of litharge is on the bath. Three and a. 
half bars, about11,000 oz. each, can be cupelled 
per hour, and with good clean bullion four bars.

After all the lead bullion has been fed in the 
temperature is gradually raised, and the test is. 
tipped forward by degrees until- all the lead is. 
oxidised and litharge blown off. The gold is then 
subjected to a high temperature with-a reduced 
blast to eliminate as much of the remaining base 
metals as possible. The test is now lowered and 
drawn away from the furnace a n d ’ the gold is. 
taken off before it sets too hard.
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■ The life of tests on the Eand varies considerably. 
As many as 520 bars, 1,000 oz. each, have been 
cupelled in one of these tests in fifteen cupella- 
tions. This is probably a record. There is very 
little trouble w ith ' the litharge holes wearing 
back, and very often six cupellations are done 
through one hole. The sides of the test wear the 
most but these are patched with fresh test 
mixture after each cupellation, and then they are 
■as good as new. With the blower pipe, fixed as 
before mentioned, the pressure of the blast should 
be great enough to make about J in. deep ripples 
on the surface of the molten metal. The assay 
value of the litharge is 1 \ oz. As a rule, the gold 
recovered from the cupel agrees within 6 oz. of 
the gold called for in the lead bullion, the value 
of the latter being arrived at from a sample taken 
continuously during tapping of the pan furnace. 
The fineness of the bars from cupelled gold 
averages 842.

These few notes are offered in the hope that 
they will bring forth some discussion on the 

■subject. '

The P res id en t : I  should like to move a 
vote of thanks to the author for his notes, 
which form a very welcome addition to Mr. 
Thomas’ paper. Certainly the life of the “ test”  
which the author mentions is very extraordinary. 
As to the tilting carriage, which he mentions, I  
believe the introduction of the device into 
practical use on these fields was due to one of 
our members— Mr. Q. J. Leitch.

Mr. W . R. D ow ling (.Member o f  Council) : I 
would like to second the vote of thanks. Mr. 
Gibson, the smelter at the Knights Deep, after 
he has blown off the last litharge adds some flux 
to gather up the little remaining portions of 
litharge, and blows that off before attempting to 
take up the plate of gold. This helps to reduce 
the amount of base metal in the bullion.

Mr. H. Rusden (Associate) : I  should like to 
•ask the author what type of blower he uses, 
whether it is of the R oot’s pattern or an ordinary 
fan ? What material is used to fill the 2 in. deep 
■channel when it is desired to run the litharge 
■over the shallow channel ? It appears to me to 
■be rather a dangerous practice to put a couple of 
pigs of lead in the test when the fire is started, 
■as moisture is frequently retained in the bottom 
for some time after the heat is sufficient to melt 
lead in the bath. Lead bullion is usually sampled 
by taking a dip after the slag has all been removed 
in the pan furnace, with quite satisfactory results ; 
is there any advantage in sampling continuously 

■during tapping? Our thanks are due to the 
author for bringing to our notice this mixture for 
■test making which has such excellent properties; in

the past I  have felt satisfied if a test .has .-stood 
four to six cupellations, now I feel most anxious 
to give this mixture a trial, and hope the result 
will be as satisfactory as the author’s.

Mr. G. Melvill : It  is an ordinary Sirocco 
fan.

Mr. H. A. W h ite : I  see the author quotes 
840 as the fineness of his cupelled bullion. 1 
would like him to let us know the amount of 
silver and base metal present ?

Mr. G. Melvill : The silver runs up to 10 or 
11%-

Mr. H. A. W hite : On the May Consolidated 
G. M. Co., Ltd., we adopt a method for further 
refining the gold bullion. W e add one or-tw o 
bars of clean lead after the first cupellation is 
finished and then run this off. This has the 
effect of bringing up the average fineness to 
860 gold and 110 silver,- leaving about 30 of base 
metals in the bullion.

The Secretary next read Mr. Adair’s reply to 
discussion on his paper, as follows :—

TH E A D A IR -U SH E R  PROCESS.

[Read at M ay Meeting, 1908.) 

By A l f r e d  A d a i r  (Member.)

R E P L Y  TO D ISCU SSIO N.

Mr. A. Adair (jfem b er): In reply to-the 
discussion on my paper, I  wish to thank Prof. 
Yates for his appreciative remarks, and all those 
who have contributed figures or statistics.

Operations are carried on on such a large scale 
at the Rand, that the otherwise insignificant loss 
o f 3s. per ton in residues, assumes almost tragic 
importance, because the loss extends to the large 
sum of between £2 ,500 ,000 to £3 ,000 ,000 stg. 
per annum, or about £7 ,000  every day. In my 
paper I  have shown how some saving of gold-is 
to be effected, but my critics are unable to rise to 
the occasion.

Supposing we could save, say, a million or so, 
or Is. 6d. per ton. ' In the first place we should 
have so much more cash put into circulation, 
enough money to finance a couple of deep levels 
annually. But the more important consideration 
is that of making payable mines out of rock, 
which does not yield • a-profit now. There is 
sufficient of such rock in the Kimberley and 
other series, to add 50% to our stamping or 
crushing power, and it is only such an expansion 
as this, which will ever help Johannesburg as a 
city. It is considerations such as these affecting the
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welfare of half the white population of South
■ Africa which induces one to work at gold saving
• problems, and which helps one to overcome the 
'•difficulties and the more deadly inertia that con
fronts inventors. I  believe in my work, and 
because of that belief am prepared to fight for it

• against all comers. These difficulties, or some 
■of them, are evident in the discussion.

In the discussion on umber it is most exhilarat- 
' ing to have every one against me. Surely there 
'must be something in such opposition ; but when 

' one comes to the examination one finds mere vague 
opinions, feeble ones, too, and not one with a firm 
basis.- To one and all I  reply, that I  gave 

•experimental proofs of each of niy contentions,
■ and not one of my opponents has been able to 
■disprove or weaken one of them, viz., that umber, 
properly used of course, dissolves more gold,, 

■especially with weak cyanide solution, and 
dissolves it in less time. Further, that it con
serves th e ' cyanide and hinders the formation of 

'prussiat.e, therefore it also adds to the certainty 
■of good results. Umber will be of greater service 
when more rapid processes are introduced, but

'•under the present slow processes I have never 
•claimed a difference of more than a few pence per 
ton, no plant is required at all. and it adds no
thing, or next to nothing, to working expenses.

I  now reply individually : Mr. J. E. Williams, 
beyond casting doubts about, has nothing to say. 
Both he and Mr. White rake up that old bogey, 

■'the Omnibus Patent. I  confess my surprise at 
.Mr. Williams. As a member of that remarkable 
body of discriminators, the Patents Committee, 
'lie ought to know that a man can no more obtain

• a valid patent for a list o f oxidising agents applied 
' to cyaniding than he could for a list of mechanical
- devices, which might be applied to, say, iuroplan- 
ing.

I  have replied to Mr. Melvill on the treat- 
'nient of slimes, and I  am also quite willing to 
■demonstrate to him where he made his mistakes, 
and why he is getting poor residues now.

Mr. White is generally in a pessimistic mood, 
•and therefore amusing. I  think, however, he 
seldom allows his prejudices to run away with 

'him so completely as in his discussion on my 
paper. With respect to umber, he advances 
several reasons, as he calls them, against umber. 
Thus : Umber is not interesting, because, as he 
fondly imagines, it cannot be patented. His 
•dinner cannot be patented. Therefore he ought 
not to be interested in dinner. Here .is another 
of Mr. W hite’s reasons: “  There are only two 

■oxidising agents in use.”  I f  there are but two 
billiard balls on the table, might there not be 
'room for just one more? Another of these 
reasons of his, is, that because you cannot use 
the full theoretical amount of umber, you need

not use any, and so on, and so on. Mr. White 
is uncommonly careful about trifles of wording, 
but shuts his eyes to facts of importance. He 
has something to say under the next heading 
which substantiates this.

Mr. Croghan is rather late in the field, but is 
a “ foeman worthy of one’s steel;” he comes 
with armour in the shape of figures. I  regret 
very much that he confined himself to the pes
simistic side of the question.' I  should like to 
have seen those back figures he refers to, as 
his present figures are somewhat beside the mark. 
I  do not take his figures as any real guide to 
actual practice, because he uses quantities out 

' of all reasonable proportion, and entirely omits 
slimes from his tests. In testing any process, 
some attempt should be made to get within a 
reasonable distance of the practical conditions. Mr. 
Croghangetsagreen solution, showingthe presence 
of an alkaline manganate, an agent never occurring 
in actual practice but which may account for the 
loss in alkalinity. But under these conditions 
where Mr". Croghan in his -4% experiment used five 
times as much cyanide and almost ten times as 
much alkali-as is common in slimes treatment ; 
he also uses about five times as much umber, and 
also a manganate. Even under these conditions 
Mr. Croghan cannot point to a loss of alkalinity 
which may not be due to experimental error, 
•197 instead of '215. I  should like to know 
how the manganate was produced. 1 have tried 
umber with all strengths of cyanide, and have 
not once got it. I  easily got it by adding per
manganate or sodium peroxide— I doubt that 
umber of Mr. Croghan’s very much.

Some few years ago, one of the contributors 
hinted in the Journal at my venerable years 
and perhaps also ignorance of advances in 
science. I  did not attempt to reply, because I  
had really forgotten a great deal. Now, Mr. 
Croghan deliberately suggests inabilities in theory 
— well, I  love my chemicals, and the more I 
know about them the less inclined I  am to lay 
down laws for them to follow. But to use Mr. 
Croghan’s own phrase, it requires no “  genius of 
theory ” to explain these little matters. Mr. 
Melvill and Mr. Alexander looked in the wrong 
place for their acidity. Acidity generally comes 
from the ore or water, and before blaming umber 
they should have made quite sure that the acidity 
did not arise there, or from the effect in Mr. ■ 
Melvill’s case of carbonic acid in an unduly 
strong alkaline solution. In Mr. Alexander’s 
case the presence of H SCN in his solution 
proved that sulphuric acid, or perhaps hydro
chloric acid from chlorine works residues, had 
got into his slimes, as only a strong acid could 
replace the HSCN of the sodium salt. With 
respect to Mr. Croghan’s figures, -the manganate
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may have had something to do with the destruc
tion of cyanide. It is known to all water analysts 
that all nitrogenous organic compounds are de
composed by it, refer to Wanklyn, Chapman, 
and Smith (Journal Cheni. Soc., vol. v. [ser. 2], 
1867, p. 445, 'et sequitur. Others merely express 
opinions, and these 1 have dealt with.

I now come to the point of discovering the 
why and wherefore of all this pessimism and 
objection to umber.

Fact No. I. So far no tests of the process 
have been made under the strict conditions 
usually applied to new processes, viz., tests 
on the same ore, faithful sampling and assay
ing conducted throughout with strict impar
tiality by impartial men. It was stated some 
time ago that “ fair and extensive” trials had 
been made with umber, and at the same time no 
mention was made of the fact that I, as the 
patentee, repudiated these trials, in fact, I  knew 
very little about them. In two of them I knew 
that the men were utterly incapable of undertak
ing such responsible work,' and in another, the 
man who was in charge did not know for what 
purpose he was adding the reagent. No proper 
tests were made, and to an unprejudiced mind 
the use of the word “  fair ” in connection with 
such tests must bear a totally different meaning 
to the one usually associated with it. I  have not 
the least doubt that this incorrect statement has 
misled many people.

Fact No. 2. The balances in general use on 
the field are incapable of ascertaining the gain 
or loss of 6d. to Is. per ton as worked under the 
usual conditions. The' ordinary balance can 
register only to TV  oz. of gold on the assay ton 
i.e., 6s. 3d. Notwithstanding the fact that 2-J- 
assay tons are quite sufficient to give good figures 
with a good balance, 5 assay tons or more have 
to be used with the common balance to get down 
to Is. 3d. per ton, and on many mines the results 
are only taken at that figure. - Hence the im
possibility of hoping to show a gain of 6d. per 
ton, unless long times of testing and better 
balances are used.

The poorest kind of economy on mines is to 
supply assayers with inefficient tools. They lose 
more in a month from this cause than would pay 
for a new balance every month, because pre
ventive losses of gold occur every day and on 
every mine. The moral of this is that when people 
do not know what they lose, they lose nothing, 
and therefore cannot gain anything.

The Usher plant has now been so generally 
accepted as un fa it  accompli, that no defence on 
m y part is called for, but perfection is not 
reached in a day or a year, and there are doubt
less-defects in the plant, some of which I  have 
already stated. The stand pipe system has been

generally -adopted, because of its cheapness ; in- 
construction some £2 5  per 30 ft. vat is, I  
believe, about the' figure, and the royalty is small* 
W ith the stand pipe, an extra 6d. to lOd. per 
ton is being gained on the Rand, and the question 
is whether it is best to secure the 6d. or 1Od* 
per ton now, at an expense which is covered by 
a month’s profit (not to speak of the gain in. 
tank space) or to wait indefinitely until some
thing better turns up. Such informations are- 
coming, but it will take time and perhaps a. 
different form of plant, so I am strongly of the- 
opinion that the man who does not get the- 
nimble 6d. or Is. now, is behind the times..

M y personal preference would be for the mov
ing pipes, even at the extra cost, because it w ill 
give an extra 6d. per ton, and the liability to- 
choking disappears; and no attempt has yet been 
made to improve on the original design. Another 
advantage is the saving in. circulation. The ex
perimental work in my paper points the way to 
success, and no cyanide man should be satisfied! 
to-day, or for a year or two, until he has reduced! 
his slimes residue to "15 or under.

Mr. White is again in a pessimistic humour 
with the Usher process. Here he requires per
fection right off and, I  am told, refuses to try to- 
get his 6d. with the imperfect plant, and would 
rather wait for perfection. Mr. W hite’s dislike 
to anything in the shape of novelty is so marked 
that one feels inclined to work off a few on him 
for entertainment. In this place he naively ex
presses his preference for uniform residues;. 
varying results, even if they show a gain on the- 
whole, are horribly disconcerting to this pre
cision. He see3 defects. W hy? W e all see them.. 
W hy does he not try to improve on them, rather- 

.. than to shut his eyes to his own obvious disad
vantage ?

Mr. Graham follows, but he is really too- 
reckless in his language, as I  shall presently 
again point out. It was not from “  conflicting- 
statements” that I  did not give results, but. 
literally and truly as stated by me.

Mr. Pearce refers to G. S. Duncan’s patent.. 
I  can assure Mr. Pearce that neither Major Usher 
nor myself were acquainted with this patent, but 
having seen it recently, I  can see the difference- 
which made the difference between failure and 
success. Mr. Duncan’s plan is unworkable Ort 
Rand ores.

A ll Sliming.— I used the termto avoid coining- 
such a term as “  The New Metallurgy,” but it is- 
apt to mislead, and therefore alter it in my case to- 
“  a continuous single treatment process,” as,, 
at any rate, unobjectionable on the score of' 
grandiosity. . . .

-My description was intended to show the- 
principle only, since a full description would hava-
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.made the paper wholly unwieldy. And as yet I 
have not completed drawings.

Mr. Pearce’s criticism is the best and . calls for 
a full reply. 'He is perhaps right in thinking 
me optimistic about sands being ground for Is. 
a ton milled. I  admit that, as I  was also opti- 

.mistic in ,’87, but it is not founded on fancy, as 
I.shall show. I  also admit Mr. Pearce’s right to 
speak on tube mills, he has many under hia 
con tro l; why did he not give us some figures 1 
They would be really, useful. All my critics 
fight shy of figures. What is there to be afraid of ?

Mr. Pearce seems to be overweighted with 
Rittinger’s theories. I  greatly admire the simpli
city of liis conceptions and the clearness of his 
expositions myself, but they are purely mathema
tical, and on a subject which is hardly possible to 
reduce to mathematical terms. Unless supported 
by practical results they are pure theories and 
next to useless for practical .purposes. Apart 
from the irregularities in sizes, shapes and hard
ness of any given rock, which defy accurate 
calculation, there are the different machines which 
may be used— percussive, crushing or grinding. 
There are also the difficulties that percussion may 
be employed for one grade, shearing or crushing 
for another grade, and grinding for a third. The 
problem will never be solved by mathematics only, 
perhaps not even be guided thereby. It is there
fore useless to wait on that account. Mr. Pearce 
thinks fine grinding will reach’ an impossible 
figure, but he is afraid to come to figures. I 
point to cement works where the requisite fine 
grinding of a hard clinker is successfully performed 
at reasonable cost. But to come nearer. In a 
week’s run on the Rand, in the Adair-Cruickshank 
mill, ordinary battery sands were ground to 80% 
through .150 mesh, and all through 90.. The
I.H .P . accurately determined was 15 for each ton 
of sand ground, including friction (unknown). 

.Since tlien, 1893, the cost of everything has been 
reduced, and the total cost would now be for 
metal ground, oil, attendance and power, less 
than Is. per ton of sand ground. So I  was not 
depending merely on tube mill results.

The tube mill commends itself to me on 
account of its capacity and simplicity and the 
certainty of greater efficiency in time. Its per
formance is not bad now. Mr. Graham gave us 
the last figures for the Rand, omitting decimals 
68 of +  60 and 20 of +  90 mesh were reduced in 
one operation to 11 of +  60 and 27 o f + 9 0  mesh, 
50 of the 88 were therefore put -through the 90 
mesh; evidently it would cost much less to 
similarly treat the remaining 38 than the original 
88. I f  Mr. Pearce will compare this 50% and 
allow 25% for slimes washed out he will see that 
I  did not overstate the grinding effect. The 
figures for this first grinding have been stated to

be as low as 4d. on the ton milled, but even if we 
allow 8d. the total cost should not exceed the Is. 
per ton milled quoted by me. I f  the tube mill, 
will not do it, then we must revert to other mills 
that will.

No one seems to have noticed that beside the 
extra recovery in gold the cyanide consumption 

■would be reduced to one-half. The water con
sumption lowered by one-third to one-half, zinc: 
saved and much labour; against these items of 
gain, gold, cyanide, water, zinc and labour, comes, 
the sole item of grinding, and the nett profit 
therefore works out at Is. 9d. to 2s. or more per- 
ton over partial tube milling, or 3s. or more with
out the tube mills. It is on this account that I 
am utterly opposed to Mr. Pearce when he talks, 
about “ making haste slowly.” So long as we- 
are losing £7 ,000  daily we can afford to lose a 
good deal in hastening, as the £7 ,000  is irrecover
able once away from the plant. W e are sure to. 
make mistakes and will never succeed without, 
making them, whether we start now or wait until 
another million has gone. I  would therefore- 
urge him to move now and leave the waiting and 
the “ pros and cons ” to those who have no need, 
to hurry.

On this subject Mr. White opines that I  have-
• overlooked something, and although it is buried 
in words, I  infer that it is in reference to the- 
time of treatment of fine sands. It is strange 
that Mr. White makes no suggestion of his own,, 
and his quotation from Mr. Lea’s paper conveys, 
■no information on this point. It would be indeed 
strange if I  overlooked one of the main advant
ages of ■ fine grinding and of my process. Most 
of us are aware that 70% of the gold in coarse- 
tailings is set free by fine grinding. I f  Mr. 
W hite will take the trouble to study the plant,, 
he will see that there are three new conditions, 
introduced which differ from the sands process, 
two of which at least favour quicker solution than, 
in the sands plant. I  hope he will find them. It. 
is a pity that Mr. White is so very conservative.

As to Mr. Graham, I  quite envy his gusty- 
language, it is, however, too reckless, as already- 
pointed out.

Mr. Pearce thinks my statements optimistic, 
but Mr. Graham says they are misleading, and is 
promptly moved to refute them. Alas, for brave- 
words, for he does not refute them, not even by 

.deputy.
In  the next sentence but one, he asserts that 

Mr. Pearce has pointed out errors in my reason
ing based on false premises. Alas, for Mr., 
Graham. Mr. Pearce does nothing of the kind. 
Again, I  never said that reduction to -  90 me'-h, 
was all sliming. In another sentence Mr.. 
Graham refers to my “  visionary ” description of' 
the plant, I  admit its vagueness, but then he-
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■proceeds to adjudicate upon something which is 
’merely visionary.

I  am glad that one remark of his affords me 
the opportunity of giving precedence and the 
honour of introducing a continuous process to 
Mr. E. T. Band, and also of expressing my 

■sympathy for his undeserved bad luck. I  also 
^sympathise with Mr. Graham in his disappoint- 
'ment with my paper, I  was disappointed myself. 
'But when 1 come to reply to Mr. Graham’s 
. criticisms and look for some point to repty to, I 
can only find visionary phantoms of unsubstan
tiated illogicalities. Nevertheless, his youthful 
■indiscretions .have been enjoyable and made one 
half wish, well, I  do not know what.

M r. Jamieson’s Seiults .— I was surprised that 
no one came forward with figures to dispute the 
■statement that we are losing £400 ,000 per annum 
■over and above what is known, by an assay error, 
not previously recognised. The best method does 

'not show the whole loss, but is much superior to 
the methods practised hitherto. It is, however, 
too tedious for ordinary work, but the loss is too 
important to neglect, and I  would suggest that it 
'be reserved for weekly samples.

Mr. Pearce, Mr. White, and Mr. Graham refer
• to dissolved gold ; why 1 I  do not know, because 
it had nothing to do with the results obtained by 
Mr. Jamieson, as the sample was distinctly referred 
to as a sample of slimes, not of residues, hence 
never had contained any dissolved gold. There 
is not an assayer in practice who does not know 

■about dissolved gold and does his best with it. 
But the assay of a sample, is a thing apart from 
"the preparation and is not.often attended to by the 
same man. The gold is got in the assay, whether 
it had been there originally in solution or not.

Personally I  had nothing new to offer on the 
subject of preparing the sample, and therefore 
held my peace.

The P res id en t : W e must thank Mr. Adair 
for his spirited reply to the criticisms on his 
paper. I  will now ask Prof. Stanley to reply to 

;the discussion on his paper.

■A L A B O R A T O R Y  CO M PARISO N  OF TUBE 
M ILL PEBBLES.

(B ead  at June Meeting, 1908 .)

(By Prof. G. H. St a n l e y , A.R.S.M ., M .I.M .E., 
M .I.M .M . (Member of Council).

With an Appendix on Liners, by M. Weber.

D ISCU SSIO N .

Prof. G. H. Stanley (Member o f  Council)-. 
There has been no discussion on this paper, and 

^therefore a reply is scarcely called for. I  would,

however, take the opportunity of thanking you, 
Mr. President, personally, for your appreciative 
remarks. I  regret that none of our members who 
have been .experimenting with different tj'pes of 
.liners have come forward with any figures bearing 
upon their comparative life, but perhaps these will 
come forward in some other connection. I hoped 
to have been able to give y o u . this evening the 
actual length of the life of the liner mentioned in 
.the paper; I  have written for the particulars, but 
they have not yet come to hand. Still I  hope it 
will appear in the next Journal*

B A T TE R Y  A N D  C Y A N ID E  G OLD •.
SM ELTING,

(Read at July Meeting, 1908.) 

By A. T h o j i a s  (Member).

D ISCUSSION.

Mr. A. H. Hartley (Member) : The author 
is fortunate in having only a difference of' 0'14%. 
on weight of amalgam between that and the 
weight of bullion and mercury after retorting.
I find there is a constant difference of from 0'5% 
to 0'75%, or an apparent loss of from 25 oz. to 
40 oz. on 5,000 oz. of hard, machine squeezed 
amalgam, as against the author’s 7 oz. I  made 
a series of tests for moisture and found that by 
drying slowly for 8 hours at a temperature of 
120° F., or until the weights remained constant, 
the percentage difference was almost identical 
with the per cent, deficiency after retorting in 
bulk. When drying the samples I  used small 
trays of pure copper, and loose lids of the same 
metal in order to avoid any risk of loss in transfer 
and to detect an)7 possible volatilisation of 
mercury. In comparing this '75% to 1% of 
moisture with that contained in any other hard 
pressed material, it is not abnormal.

The author rightly emphasises the necessity 
for thorough and careful calci,nation in connection 
with the cyanide clean-up. He might also have 
profitably dilated on the advantages of a 
thoroughly equipped acid plant. The present 
method, in many cases, of continually adding 
H 2S 0 4 to a liquid saturated with zinc sulphate 
is not the most economical one. Nor is the 
practice of pumping the same liquid, partially 
diluted, through the filter press, there to be only 
partially washed, to be recommended. . These 
are only some of the bad effects of an inadequate 
plant. I t  is a matter of time, or plant. The 
time is never-available, and the necessary plant 
not always.

* This liner lasteil 111 days.
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The P resid en t: 'When reading a' book called 
“ Australian Mining and Metallurgy,” by D.onald j 

•Clark, B.C.E;, some time back, I was struck.-by ! 
-the stress laid therein upoii the application of 
refining, flux to “  unmelted ” retort metal; and 
the necessity'for allowing the flux to act upon the 

■metal in that state “ since fluxes have very little 
,refining effect upon melted bullion.”  Clark also 
,'rccommends in the case of. retorting amalgam, 
which may be somewhat impure, that nitre be 
placed in the retort with the amalgam, and as 
the matter may be of interest in connection with 
the subject of the paper under discussion I  will 

•quote the words of the author of the book men
tioned. On p. 491, when dealing with the 
retorting of amalgam, Clark, having regard at 
the moment to an impure amalgam, says :—

“  A  small quantity of some oxidising material, 
■such as nitre, may be placed in the retort with 
the amalgam ; in this case, however, paper, rags, 

■or other organic matter should be excluded. A  
little nitre, bichromate of potash or other oxidis
ing agent may be added to a slight depression 
.made on the surface of each ball of amalgam.” 

The method recommended appears to me a 
very extraordinary one I  have had no necessity 
for trying it, but I  should like to know if it 

.lias been tried by the author or by any of our 
members, and whether the result has proved 

-beneficial or otherwise.
Further on pp. 492-3, when dealing w'ith 

the melting of gold, Clark says :— “  When impure 
.gold is melted it is practically impossible to 
purify it by mere melting, even with the addition 
of fluxes. Nitre, carbonate of soda, salt and such 
materials only attack the impurities in the gold 
to the slightest extent, while the crucible is 
attacked violently. When retorted gold is dirty 
looking or discoloured, it should be melted in a 
clay pot. The spongy retorted gold, if not very 
dirty, may be fed into the pot with some nitre, 
a layer of finely ground salt should a,lso be added; 
the salt itself has practically no action on the 
gold or impurities, but as it becomes very fluid 
when molten it prevents the slags from frothing. 
Nitre should be added from time to time and the 
temperature kept low. The base metals will be 
turned into oxides, and when the gold melts it 
will separate from them. By prolonging the 

.heating before melting, a greater amount is 
separated than if suddenly melted, for once gold 
has melted fluxes have but little action upon it.
As soon as-the nitre ceases to attack the base 
metals the temperature is raised, the whole lot 

, melted and poured. The slag in this case consists 
■of salt, which is fluid, and stops on the top of 
.the mould, and oxide of potash containing oxides 
^of the baser metals. The slag will easily wash off 
with water leaving a very clean gold. When the

retorted gold is very dirty it should' be melted 
1 down in a clay j^ot as before, but when it is 
..necessary to raise the temperature, borax; instead 
.of salt should be added, the borax dissolves the 
oxides .of/the metals which have separated out 
and makes a fluid slag, allowing the gold shots 
to sink "into ,the main mass. Sometimes, if 
borax is not added, lumps of oxide of copper or 
other oxides will form a crust on. top and prevent 
all the gold being poured out. By taking care, 

.the most impure bullion may be purified to such 
an extent that it contains no base .metals; that 
is on])- gold and silver. It is quite a mistake to 
think that ■ base bullion can be purified to any 
extent by fluxing alone after it has> once been 
melted.”

In these days here on the Band our amalgam 
is so well cleaned and the retorted metal conse
quently so pure that refining is seldom necessary, 
but in other districts, and especially w^here small 

. mines are being worked it is, I believe, the case 
that a considerable amount of impure material 
has to be dealt 'with, and as the handling of such 
has not been touched upon by the author the 
probability of the information being of use to 
some will form my apology to Mr. Clark for 

.quoting from his work, and to the Society for 
placing the above extracts before it.

Personally, I have almost always been able to 
get amalgam clean enough not to require any 
subsequent treatment beyond a little borax soda 
flux, which has been sufficient to take up any 
slight dross or earthy matter which may have 
been present; but should there have been a dirty 
lump among the bulk of retort metal, a few 
pinches of nitre placed on the centre of the bare 
surface of the molten metal, followed by borax 
soda flux to take up the nitre slag, has been 
all that was required, and in the event of sulphur 
being present from any pyrites left with the 
amalgam, a g o o d , stirring with an iron rod 
before pouring. O f course, the point which 
strikes one in Clark’s book is, as I  mentioned 
at first, the necessity for keeping the unmelted 
metal under the influence of the flux, and I  should 
like to know if the author or other of our 
members who have to deal with bullion melt
ing consider that this is correct procedure. 
Naturally, dealing with cyanide slimes in a finely 
divided state is quite another matter.

Prof. G. H. Stanley (Member o f  Council)-:
It is generally assumed that calcination is the 
operation which is most liable to result in loss of 
gold, partly by true volatilisation and partly by 
mechanical carriage in the fume and gas evolved.
It would seem, however, that, the loss in the 
former manner is very small, in view of the 
negligible vapour tension of gold at the tempera
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tures employed, and the very small effect on this 
constant, of the presence of zinc and other volatile 
impurities, such as mercury and tellurium, notwith
standing the very common belief to-the contrary.

■Bearing on this point, I  can cite the following 
sets of experiments :—

K. Friedrichs1 (J .S :C.I., Apr. 30th, 1903) 
made many experiments on the volatilisation of 
gold-zinc alloys, in which the proportion of zinc 
varied between 8 and 21,000 times the amount 
o f gold present, and temperatures from 1,050 C. 
to 3,000° C. The most important results, from 
the point of the present discussion, are, that 
at 1,070° with 15 times as much zinc as gold, 
heated for twenty minutes, the loss was only '28 
per 1,000, and with 23 times as much, heated 
for thirty minutes, 1'6 per 1,000. Losses were 
only very large at the highest temperatures wdth 
abnormal quantities o f zinc. With the lower 
temperature and much less proportion of zinc 
present in calcination, the loss by true volatilisa
tion can be but small.

Holloway and Pearse2 ( Mining’ World, Feb. 
8th, 1908) found by careful experiments on rich 
telluride gold ores containing mercury, and with 
others to which cinnabar had been added; that 
no loss of gold occurred by pure volatilisation, 
pointing to the fact that the losses which did 
occur in practice were purely mechanical.

Rose3 also finds that on cupellation at 1,000° C. 
in the presence of various volatile impurities, no 
yolatilisation loss can be detected.

The possibility of mechanical loss, however, is 
much more serious, and a strong draught could 
undoubtedly cause a comparatively heavy loss. 
Attention to this point is therefore essential, but 
convincing experimental evidence, as regards the 
value recoverable, is still wanting to justify the 
erection of dust catching chambers.

With regard to volatilisation losses during 
bullion melting : Rose4, (Engineering and M in
ing Journal, August 17, 1907) found that 
pure gold begins to volatilise just below 1,100° C., 
and that the rate of loss at 1,250° is four 
times as great as at 1,100° (he says, though, 
that volatile impurities increase the loss, but of 
course, these temperatures are considerably higher 
than in calcination). The volatilised gold con
denses almost at once, and is carried forward 
by the furnace gases, some of it at any rate, 
being deposited in the flues. Dust from flues at 
the London Mint carried 1'39% gold, and at the 
Sydney Mint, dust even from the coping stone of 
the stack carried 1'46%.

In view of this volatilisation loss a dust col
lecting chamber was built at the Philadelphia

1. See this Society ’s P roceedings, vol. iii., p. 438.
2. See May Journal, 1908, p. 357.
3. See Jan. Journal, 1905, p. 167.
4. Sec O ctober Journal, 1907. p. 131,

Mint, which cost .£180, and which in six months- 
collected gold worth £900 , or 0'1 oz. per 1,000 
oz. melted, which Rose states is about the- 
maximum loss. Obviously, on a mine, this pro
portion would seldom be worth recovery, though, 
in mints and similar situations it is quite worth, 
while on account of the much larger quantity 
melted. ' I  remember a case at Birmingham, too,, 
where it was stated that the dust from some old 
furnaces and flues, which were demolished, was. 
of sufficient value to pay for a new set. _

Obviously, loss by volatilisation is .increased, 
by exposing the gold to a current of gases, in, 
the same way as water evaporates more quickly 
in a draught, hence the importance of keeping, 
crucibles covered.

Richards1 gives a very interesting study of the- 
volatilisation of gold and silver in the Electro
chemical and Metallurgical .Industry, March,. 
1908, in which he states that a vapour tension 
o f '0002 mm. H g is sufficient, to make a metaL. 
show signs of volatilisation; this should be- 
reached with gold at 942 C., i.e., while the 
metal is still solid— we have a parallel in the- 
evaporation of ice as such— and it has actually 
been observed (vide Rose and others) at below 
1,100’ C. when its vapour tension is about. 
•003 mm. A t about 1,300° it increases^ to '093- 
mm., quite sufficient to cause slow volatilisation.

Now to apply this to our conditions : Suppos
ing the furnace gases passing over the gold are 
at 1,300° C., if,saturated with gold vapour it is. 
easily calculated that each cubic yard will carry 
'34 gr. o f gold value "68d. O f course, in, 
practice, the air does not all pass over the gold, 
and as a result is far from being saturated, so- 
that the loss is fortunately not as great as thus 
indicated ; nevertheless, it is a point worthy of 
consideration when thinking of melting gold in 
a reverberatory type o f furnace, where it is ex
posed to the furnace gases (as for instance in 
cupellation), rather than in crucibles, which can, 
be closed by a cover. _ ,

I  should like next to refer to s o m e  experiments- 
of my own in smelting zinc-gold slimes- direct,, 
without acid treatment: they are about two j^ears. 
old now, and I  had hoped to find time' for more- 
work on the point, but this, ■ unfortunately, has- 
been impossible.

On seeing the slimes treated with nitre cake 
solution instead of sulphuric acid, it occurred to 
me that the same result might be obtained by 
fusing direct with the nitre cak e ; afterwards, 
raising the temperature to decompose the base- 
metal sulphates formed, and fluxing the oxides, 
thus produced by an acid flux such as borax or 
silica. I  find since, that the first part of the- 
above scheme had occurred to others also, but.

1. See Ju ly  Journal, 1908, p. 33.
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oot, so far as I  am aware, the completion of 
£he conversion to melted gold, by this method, 
in one operation.
_ The first sample of slime I  experimented with 
carried about 20% of gold, and with the small 
quantity available I  was able to make seven tests 
■on quantities of 10 gm. at a time, with borax 
varying from 50 to 100% of the weight of slime 
and nitre cake from 100 to 400%, the fineness of 
the resulting beads varying from 756 to 947. 
The highest value was obtained with a charge of
4 parts nitre cake, i  part borax, and 1 part 
■slime, and the button -was very malleable.
. From the point of view o f cost, the best result 
•was obtained with 2 parts nitre cake, \ part 
borax, and 1 part slime, the button assaying 
■866-5, and again being malleable. N,P. A  second 
series of experiments was made with a much 
poorer slime, running only about 1 -8% gold : on 
this five tests were made with 20 gm. lots of 
;slime, the borax in each case being 50% by 
weight of slime and nitre cake ranging from 100 
to 250%. The fineness of the resulting buttons 
varied from 832 to 987, the highest, as before, 
being obtained with the highest proportion of 
nitre cake, but with 150% nitre cake the button 
still assayed over 900.

On the large scale such a process could be 
•carried out in clay lined crucibles or a small re- 
verberatory furnace, the cost per ounce of gold 
would probably be less for chemicals and fluxes, 
though probably more for crucibles and fuel, 
■at any. rate in the former case, on account 
o f the larger bulk to be sm elted; though as some 
■set-off we have calcination omitted. It would, 
however, apparently offer considerable advantage 
in these,directions, namely, lessening risk of loss 
and saving of time.

Z IN C  D U ST PR E C IP IT A TIO N  A T CERRO 
PRIETO.

By R obert L inton (Associate). 

(R ead  at September Meeting, 1908 .)

DISCUSSION.
Mr. S. H. Pearce (.Past-President) :  The 

■author’s paper on zinc dust - precipitation is ex
tremely interesting from the point of view of its 
re-awakening our interest in the subject. It is 
of special interest to me, because I had the 
opportunity some four years ago 'o f seeing the 
process in operation at the Homestake, and was 
certainly envious of the facility of cleaning up, 
■as compared to. the operation as practised On 
these fields. I  made up my -mind there and 
then that it was exactly what we wanted here,

so as tp save, expense in the material used, and 
labour in handling the gold slimes. Added to that, 
there was the advantage that a total clean up was 
made at any period desired, and there was a 
minimum of loss by theft. -To this end, I  per
suaded our people to put up the money for the 
experiment, and Mr. Graham of the Geldenhuis 
Deep to undertake a series o f tests to see if it 
was applicable here. The final results are ex 
pressed in the fact that we are still using zinc 
shavings. It should not be inferred from this 
that it is finally settled that the process is not 
applicable here, for, personally, I  am inclined to 
think that the failure of the experiment was 
perhaps due more to want of knowledge of all 
the necessary conditions, rather than to the • 
defects of the process itself.

It is natural to assume that zinc should pre
cipitate gold from cyanide solutions as effectually 
in the form of dust as in the form of shavings, 
and I  am still somewhat dissatisfied at the 
failure experienced.

I  have read the author’s paper very carefully, 
because I hoped to find a difference of condition 
that we had failed to fulfil, and that there would 
be some encouragement to try it again. I  find 
there certainly are some essential points of 
difference, the chief one of which is the strength 
in cyanide of the solution treated. The author 
mentions solutions “ as low as 0 ’7% K Cy ” being 
amenable and yielding the gold without difficulty: 
This was also our experience, inverted, as we 
found that solutions “ as high as -05% R C y ’? 
would give satisfactory results, whereas the 
ordinary slimes solution which runs often below 
;01% were, very unsatisfactory. In fact, it was 
just that failure to obtain precipitation from the 
slimes solution that caused us to abandon our 
experiment. The reasons for this are, of course, 
obvious to those acquainted with our methods 
here, but I  have frequently found some difficulty 
in explaining them to would-be introducers of 
new methods of precipitation. For the author’s 
benefit, therefore, I  -may state that inasmuch as 
we have found it economical and expedient to 
use fresh “  lead coated ” zinc shavings for 
slimes solutions, and when these are no longer 
“ active,” by being fouled by any deposit from 
this weak solution, they are transferred to other 
boxes used for the stronger solutions from the 
sand plant, and become practically as effective 
as new or fresh zinc for that purpose. ■ It natur
ally follows then, that this is the weak link in the 
chain, and any system should be tried primarily 
upon these solutions, otherwise there w7ould be 
no means of disposing of the poorly coated 
zinc, cxcept by means of the acid, tub, and conr 
siderable expense incurred in the use of both 
acid and zinc.
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I would therefore, ask the author to  consider 
if  the conditions we have, could be met, so that 
the adoption of “  dust ”  here would prove an 
economic success. I  do not think the cost of 
refining would be a drawback to the process here, 
seeing that it would be readily run down in a lead 
furnace, and probably quite as easily as our pre
sent zinc precipitate.

As far as our trials of this method at the 
Geldenhuis Deep are concerned, it is hardly 
necessary to describe them in detail. The plant 
consisted of two 10-ton tanks worked alternately. 
The zinc dust was added as an emulsion to the 
solution therein and agitated with compressed 
air for variable periods, as well as during its 
being pumped through the press. The filter press 
used was a Johnson 24 x 24 in. gold clean-up 
press. The trials consisted of varying the 
amounts of zinc dust, with and without lead 
acetate and also added cyanide, and passing the 
solution through the press at varying rates. 
Defects in the method of filling the press were 
detected and remedied and, in short, the method 
was tried under every condition which we could 
think of, in order to obtain commercially suc
cessful results. In looking over the matter, 
there is one thing that was certainly neglected, 
viz., the testing of the zinc itself. This may 
perhaps be of more importance than was con
sidered at the time, but I  take it that, however 
impure it may have been, the use of a larger 
quantity should have rectified matters, which 
was not so in result.

The chief reason for the abandoning of the 
trial was because we found that unless cyanide 
was added at a ruinous rate to this dilute solu
tion, the precipitation of the gold contents was 
only effected at such a slow rate as to put the 
process out of all practical adoption, viz., at 0'5 
ton per sq. ft. o f filter per 24. hours at most.

The conditions under which satisfactory pre
cipitation is obtained by our existing method are 
as fo llow s:—

Tons precipitated per 24 hours, 800.
Cyanide strength leaving filters, about '01%.
Lbs. of cyanide added per 24 hours, 80 lb.
Cyanide strength of solution leaving boxes, 

about '008%.
Gold contents of solution entering boxes, 

0 -66 dwt. per ton.
Gold contents of solution leaving ’ boxes, 

0 '02 dwt. per ton
The consumption of zinc in precipitating slime 

'solution is not estimated for reasons already 
given. Taking it over the whole plant, it works 
out on an average to a little over "25 lb. zinc per 
ton treated, irrespective o f the grade o f the 
material treated. If expressed in relation to the 
Sold recovered, it would vary from - I to 3 lb. of

zinc per .oz. recovered. These figures are c o n 
siderably in excess of: those quoted by the author, 
and it would be interesting to know how much of 
this difference is due to the value of the material 
treated, and how much to our system of precipi
tation ? Perhaps he will supply us also with 
these figures, so that we can make a comparison on 
parallel lines.

The author certainly deserves our thanks for 
his paper, and it is to be hoped that others will 
follow his example in that part of the world, for, 
notwithstanding anything that may be under
stood to the contrary, we are only too pleased to- 
take tips from our fellow workers abroad and to- 
reciprocate in kir.d.

SM A LL M IN ES OF RH O D ESIA .

• (R ead  at September Meeting, 1908.)

By B. I. C o llin g s  (Member).

DISCUSSION.
Mr. C. B. K ingston  (Member o f  Council):-. 

The author is to be congratulated upon having, 
contributed a paper of great interest and value; 
The small mines of Rhodesia are becoming 
important factors in South African mining to-day.

Rhodesia has afforded a welcome outlet to 
many of the energetic and enterprising men of 
our community, who have been forced out of 
their positions by the recent depression. To these 
have been added other men, of whom there are 
many in every mining camp, who are attracted by 
the chances of sudden fortune, and with whom the- 
security of a fixed salary weighs as nothing 
against the charm of independent action. The&e 
men have found an attractive field for their 
energy-in the Chartered Territory, and Rhodesia, 
has been given an opportunity to rehabilitate a 
mining industry possessed of great intrinsic possi
bilities, but which was languishing in neglect as 
a result of the mistaken methods, of the pioneer 
mining companies of the fields, which committed 
the perhaps natural blunder of attempting to deal 
with its widely differing ore deposits, on the con
ventional lines of the Rand. The difficulties into 
which many of the early Rhodesian companies 
were plunged may be traced directly to -this cause.

"When working capitals had been spent in 
exploring ore deposits that were not quite clearly 
understood, and as the good chutes had not been- 
developed sufficiently to expose satisfactory 
reserves of ore for milling purposes, shareholders- 
became discouraged, and directors, in the absence 
of further capital, were driven to letting the 
mines on tribute in order to keep the enterprises- 
alive. The early tributors secured - very favour
able terms and made handsome profits. Iti
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addition to having main shafts sunk and equipped 
and hundreds of feet of driving done, they, in 
some instances, had complete milling plants placed 

t their disposal, and even found ore ready for 
s toping. They did more or less development 
work according to the length of their lease. They 
preferred to do rather less than more, so long as 
there was ore in sight. Under these circum
stances their success was immediate, and quickly 
attracted the attention of others on the look out 
for openings When the available tributes had been
i K S t * ' ^ n t ' on  w *  g ^ e n  to  new  prop erties, 
T h is led  to  the d eve lop m en t o f  the nu m erou s in- 
d iv id u a l enterprises in c lu d ed  b y  the au th or  un der

E k o d S ” ” S ” *“  * *  -

• ^ ! extent *° which general mining develop
ment has grown in Rhodesia will be understood, 

it is realised that there are now about 200 
producing properties contributing to the published 
retjrns of the Government Mining Department.

n n Z  y; f V\ Pe^ Cent' ° f tll6Se may be included under the heading of “ small mines.’ ' The 
balance being operated by companies.

O f the “ sm all m in es ,”  som e are r ig h tly  so ca lled , 
becau se  th ey  con ta in  a very  lim ited  ton n a g e  o f  p ay  
ore, others are in c lu d ed  becau se o f  the lim ited  scale 
u p on  w h ich  th ey  are b e in g  w ork ed . A m o n g  the 
la tter  are som e that m a y  be ex p ected  to  ex p a n d  
in to  very  im p orta n t en terprises in  course o f  tim e.

Ihe total, output of the Rhodesian mines has 
already reached a large figure, and would have 
attiacted even more attention than it has if 
if were not overshadowed by the phenomenal

jP w T n n ?  v An output of more than£200 ,000  per month is by no means insignificant, 
although not more than r\  of the Rand production.

. -saving spent many years in active practice in 
estern Australia, the writer has been struck by 

the many points of similarity between the two 
fields. Nearly every deposit seen by him in 
Rhodesia lias its counter part in Western Australia

1 1  r  ^  s t m  l a c k s  t h e  G o l d e nM ile o f  K a lg oorh e , bu t there is  still room  in  the 
c ou n try  fo r  the d iscov ery  o f  a g ro u p  o f  m ines 
w orth y  o f  com p arison  w ith  that m agn ificen t area.
The pioneer in Western Australia was the pro
spector and small miner. ■ The “  small workers ” 
are doing over again in Rhodesia what was done
f i  ^ [  S m Australia- These men repay 

study. They are filled with an abounding energy 
and are possessed of an inextinguishable optimism’.
A  little  su ccess m akes them  se lf op in ion a ted  to 
an a lm ost in cred ib le  d egree, an d  th e ir  fa d s  are 
freq u e n tly  e levated  to  the d ig n ity  o f  p ro fou n d  
theories, I h e ir  d isrega rd  fo r  accep ted  th eory  is 
n o t  a ltog eth er  w ith ou t advantages, becau se it  
som etim es leads to  the d iscp very  o f  ore d ep osits  
that m igh t be ov er look ed  b y  a to o .r ig id  scientist

Callings Small Mines ofJ thodesia , Obituary.
167-

 ̂ f ^ t h T ^ V 8 P8rhapS equalJy  true- They are tor the most part content- to deal with f *
they find' them during the day and To f  ^ S-
oonsideration of theofy for tV a m V a t " g it  ^

Rhodesian ore deposits, and there are 1 1  
failures awaiting the man who is carelesTin 
transplanting his Rand experience to the

The “  Small Mines of Rhodesia ” represent orre 
o f the most interesting of recent South African 
developments. The men engaged in the work are 
doing good service for the State. I f  the m otive' 
power of the individual is self interest, th ^  class 
as a whole, is proud of the work they have done 
in advancing the development of the country and 
m disclosing some of its great possibilities 7 

Ihe author has contributed the first of what 
may be hoped to prove a series of papers on a 
subject of great interest. He has broken new 
ground by his general paper. There remains

S a f e  d°iff 6 dT t iU COl,ef  in§  detailed descriptions °t the different types of deposit that are bein«- 
exploited by the “  small worker JJ * °

The biggest worker of Rhodesia was he whose 
name the country bears, and his prophecies as to"

S  r  “S sibilit̂ s r beinĝ  “t J ,  ev  SmaI! man> wll01n the end may prove to be bigger than he looks. P
I hope the members of our Society, resident in 

Rhodesia, may bestir themselves to supply our

fu l‘ fieldThit r PerS T d n° teS coverinS this fruit- rul held that lies ready to their hands.
The meeting then closed.

Obituary.

regrete: ^ ]1° Wing dea. ^ ^  recorded with much

f  ^Ir' J ^ W^ K^LBr’ assaJer o f the South Rand-
he " C°- ’ L td-  wh0 died suddenly on '

the 21st October, 1908. Mr. K ilby was admitted

“ rrfd T o01̂ 6 h ^ e.bruary« l903> and wa« transferred to membership on the 20th August, 1904.
w T  rr ^ ° SEPH]H e n r y  C o m b e l l a c k ,  mine captain 

10 died at the Roodepoort Central Deep Mine’ • 
Roodepoort, on the 4th November, 1908 Mr’

.» “ “ “ 9™  d “ ted *  M e" ber ° f “ »  ^
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Visit to Dynamite Factory.

A 'p a r ty  of about 70 members visited the 
Dynamite Factory of the British South African- 
■Explosives Company, Ltd., atM odderfontein, on 
Saturday afternoon, the 24th October, 1908.

On the arrival of the special train about two 
•o’clock, the party were received by Mr. W. Cullen,; 
the general works manager, and other leading 
officials, and shown over the extensive w orks- 
■and its departments, general laboratory, ex
plosives factory No. 1, box factory, dope factory; 
tradesmen’s workshops, flour mill, sulphuric acid, 
'(contact and chamber process), nitric acid, con
centration of nitric and sulphuric acids, denitra
tion, lead pipe making and collodion cotton 
'blending, under the guidance of .Messrs. W. 
Cullen, Baclimann, Colquohoun, McIntosh, 
Lyall, W. Colbert, Donaldson, Campbell, Dr. 
Weiskopf, W. Waters and G. F. Ayers.

The following is a short description of the 
factory and its manufactures :

The factory is at present manufacturing about
220,000 cases of explosives per annum, but it is 

capable of producing 400,000 cases without any 
•addition to the existing plant. The number of 
people now employed is 240 whites and 700 
‘natives. All the officials and employees live on 
the property, which is 5,193 acres in extent.
. The explosives now being manufactured are- 

•designated as follows : —  Blasting gelatine, 
-gelatine dynamite, gelignite, dynamite No. 2 
■(various grades) and coal dynamite. The first 
three belong to the so-called gelatinous class, and 
the 'latter two, as their names indicate, are 
'modifications of the old kieselguhr dynamite 
(generally called dynamite No. 1), which is not 
made in South Africa. The basis of all five is 
of course nitro-glycerine, of which coal dynamite 

•contains only 20% and blasting gelatine 93%. 
The manufacture of further varieties is con
templated. • '

Sulphuric acid, nitric acid, and hydrochloric 
-acid are also manufactured, but while the first 
two are incidental to the making of nitro-glyc- 
erine, the last is not. 'A ll can .be . supplied 
•chemically pure.

Tlie company also manufactures lead pipes up 
to 3 in. diameter, and will shortly be in a posi
tion to make sheet lead of any thickness. The 
manufacture of various other chemical articles 
for which there is a demand in South Africa will 
be undertaken at an early date.
- The manufacturing operations are highly 

technical, and the company employs 12 chemists, 
several of whom are constantly engaged in re
search work. An immense quantity of water is 
used in the various processes, and-this is pumped-, 
from either of the three dams, the total capacity

of which is 250,000,000 gallons. The main 
supply is now being obtained from dam No. 3 
abutting on the farm Frankenwald.

A t the conclusion of the inspection the party 
was entertained at a conversazione at the casino. 
During the course of this function the President' 
(Mr. R. G. Bevington) proposed and Mr. A. McA. 
Johnston (Vice-President) seconded, a hearty 
vote of thanks to the company, the general 
works manager and the staff for their courtesy, 
kindness and hospitality, and alluded to the 
great improvements- and the extensions to th e . 
works which had bten carried since the last 
visit.

Mr. Cullen in responding gave an interesting 
resum e.of the paper subsequently read at the- 
November meeting, which appears in full on pp. 
144— 151 of this Journal.

An interesting demonstration of a new system 1 
of shot firing by electricity was also given by. 
Mr. Cullen, Dr. Weiskopf, and other members 
of the staff.

Notices and Abstracts o f  Articles and 
Papers.

C H E M IS T R Y . ■
T he -Ex isten ce  of P la tin u m  M etals  i n - 

Chemicals used for A ssayin g . —  “  D u rin g  the 
past tw elve m onths upwards o f fifty  sam ples o f rock 
have been , assayed in the G overnm ent A n a lytica l 
L aboratory , Cape Town, fo r  platinum , in all but tw o . 
cases w ith  negative results. These tw o exceptions 
having yielded such m inute traces it  was a m a tte r . 
for  considerable surprise when a sam ple o f  acid 
dolerite from  Stutterheim  in the Eastern P rovince, . 
and a sam ple o f w h ite quartz from  Sw ellendam , i n ' 
the W estern  P rovince, assayed at the same tim e, i .e ., 
som e four w eeks ago, were each found to contain 
4 ’8 gr. o f platinum  per ton o f  2,000 lb.

T he possibility o f the platinum  having com e from  
the rocks appeared to  be so rem ote that it  was. 
deem ed advisable to test the assay m aterials in order- 
to  ascertain w hether they were platiniferous. The 
hyd ric  sodic carbonate having been proved free from  
platinum  on previous occasions, on ly  the litharge and 
the borax were exam ined. In place o f possibly 
platin iferous rocks fou r assay ton charges o f  sea-sand 
were used, and it was then found that when 160 gm . 
o f the litharge previously used were m ade into a 
charge w ith platinum -free borax, a nil result as 
regaids platinum  follow ed, whereas, when 40 gm . o f 
the borax em ployed  iir th e  above assays was coupled 
w ith  platinum -free litharge, 0 '04 mgm. o f platinum  
was invariably obtained as the result o f the assay.

In sue h eases the silver bead h-om the assay showed 
the peculiar dull spongy appearance w hich is charac-’ 
teristic o f beads containing over 5% platinum . On 
dissolving this particular bead in hot concentrated 
sulphuric acid a few  specks o f a b lack  pow der were 
le ft  whiqh weighed 0 ’04 m gm . T his pow der, when 
dissolved in aqua regia, the solution being evaporated 
to  dryness and the residue taken up w ith water, gave 
the platinum  reaction with potassium  iodide. L est
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it  should be thought that the platinum  could have 
been derived from  the sea-sand an assay was m ade 
contain ing on ly  borax , platinum -free litharge, and 
sufficient carbon to produce a lead button. In  this 
case too , the bead produced con ta in ed .th e  quantity, 
o f platinum  already stated. In order to confirm  this 
result further assays were undertaken, one on

, , . x  and another on 1,000 gm . o f borax 
w ith  the fo llow in g  results ; __

200 gm . o f borax yie lded  0 -26 m gm . o f black pow der, 
1,000 gm . o f  borax yielded  1 -42 m gm . o f  b lack  pow der.
. Tlle ° ' 2P mg ln-> w l?en converted into ch loride and 
treated w ith  am m onia chloride and alcohol, yielded 
the characteristic y e llow  precipitate, which, upon 

?in; WaS con verted into spongy platinum , and 
troin this was once m ore obtained ye llow  am m onic 
chloro-platniate.

The 1-42 m gm when treated w ith  aqua regia, did 
not com pletely  dissolve, bu t le ft a residue w dghino- 

The residue did not appreciably lose 
w eight a fter eight hours’ treatm ent w ith  boilin g  aqua 
regia and appeared under the lens as greyish 
m etallic spangles, w hich were unaltered b y  ignition 
U nfortun ately  there was not sufficient borax  avail
able from  w inch to obtain  enough o f this substance 
to determ ine its nature. H aving regard, how ever 
to  tlie foregoing  tests and the m anner in which the 
residue was obtained, it  seem s h igh ly  probable that 
it  consists o f ind ium  osm ide.
• The chloride soluble in w ater was converted into 

am nionic cliloro-platinate.
I h e  results available, therefore, are as follow s 

40 gm . borax used for  assaying dolerite gave 0 '04 
mgm . platinum . °

40 gill borax u3ed fo r  assaying quartz gave 0 '01 iii°-m 
platinum . °

40 gm. borax used w ith  sea-sand in place o f rock  gave 
U'04 mgm . platinum . °

200 gm . borax  used w ith  sea-sand in place o f rock  
gave 0 26 nigni. platinum .

1,000 gm. borax used w ith  sea-sand in place o f rock  
gave 1/30 mgm . platinum  and 0-12 m^in 
osm iridium . °

I t  therefore appears certain that the borax contains
0 00013% am ount o f 1 -3 parts per m illion , i.e.,

169.

i i • t , , more than academic inters#; fnr it- 
ould probably not be seriously asserted that rocks

£races of the metal which‘ tne use o f this p latin iferous borax would m ake t h e m

n r T h e r e C ^ r  C° U' d f° r ^ r k in f t a n d  «  a
such r ™ 6 \ as not w asted in look in g  fo r 'sued d aces. In  view , how ever, o f recent allegations
rock  form af'06 o f ,P latlnu™ m etals in South A fr ica n '
d ifferen U om plex ion 6 m att6r 38811,1168 a

T he assay balance used in the foregoing exDeri- 
m ents turns easily  with one-fiftieth  mgm fnd w ith ' 
I C C R n mn  t0 lndicate one-hundredth m°-m.” —  
Chem irlf  <? G overnm ent A na lyst, Capetow n, Cape

e meat Society, Cape T ow n, J u ly  17, 1908.__
Chemical Aews, A u g . 28, 1908, p. 104. (E. H . C.)’

A cetylene  in  the L abo rato ey .— “  For three 
l ^ o n i d ^ T l '  Erdm ai,ln and M akowJta have employed 
of o i l  o 116’ ° r gaS’ for (lu a n titative analysis 

?P ?e' ’ Sllver’ “ f r«u ry , and precious m etals, at 
W l  n r f 0'7  ° f H l.gher Technical School o f 

t-atprl (-I6 C0PP,er.ls easily  and com pletely  precipi-. 
p ft-W  7  e . a ce .̂ylene m  cuproiis salts solutions, 
a H er.ailI'uonlacal or acidified w ith acetic or tartaric 
w i s W  i f 6 "  °  a §'ranular precipitate, easily 
Mines O c t T ' T  *cety {‘ t e  C A C u O .” - £ c h o  des
S  p. 488. (LLg f on Mmm9 Journal’ 0ct; 17’

*n castm g about for  the source o f platinum  it 
•seemed possible that this im purity  m ight have been 
introduced by  fus ng the borax in platinum  vessels 
assum ing such to  have been used in its m anufacture.’ 
In  order to  test this theory 250 gm. o f  platinum -free 
borax was fused in a platinum  basin at a red heat for 
fou r liouis. T he m elt was allow ed to cool, and when 
lem oved  fiom  the dish 200 gm . o f it  yielded  O'Gmrnn 
platinum  A  second 250 gnr. was treated in a siim lar 
manner, bu t in this case so as to  obviate the possib i
lity  o f any platinum  having been m echanically 
rem oved by  the hard fused borax, the latter was 
ponred u liile  still liquid into clean sand. 200 gm o f 
tins y ie lded  0 '46 mgm . platinum . A  third qu antity  
m e n t ' result obtained  in the second experi-

I t  is thus shown that fused borax has a very dis- 
tin ct action on platinum  basins.

I t  m ay be interesting to note that up to  the tim e 
that platinum  was discovered in the borax  ordinary 
assay borax had been em ployed. The com paratively 
large quantities o f platinum  were fou nd in M erck ’s 

,pu n ss- b ,°.raf - ’ ,  E ven ordinary assay borax
f-ho ®7tlr? 1y free from  platinum , traces o f
the noble m etal having recently  been found to exist
L aboratory  Pr6SeUt in use ^ e  G overnm ent

h . t .  h P ero xid e  Cell . - “ T wo papers,
have been presented before th e  A m erican E lectro- 
Chem ical S ociety  by  H. T. Barnes and G. W . Shearer
“ h i W h P 5 M - T ory  and G. H. Cole, in
w hich the results o f experim ents on the effect o f 

issolved gases in w ater on m etal surfaces have been 
o 'nen . In  Hie second paper a cell was described 
w hich consisted o f electrodes o f alum inium  and 
J Ia. ^ esiulu ln 11 solu tion o f alum iuium  sulphate, to , 
^ Inch som e hydrogen peroxide was added. A lu m i
nium behaves in a pecu liar m anner in contact with 

issol ved air, o rox y g en , and becom es electro-n egative- 
to a sim ilar alum inium  electrode in water free from  
dissolved air. M agnesium  does not show  this effect,' 
hence a cell w ith  the tw o m etals for  electrodes has a. 
com paratively  large E. M .F . developed when dissolved 
air or oxygen  is introduced. T he effect is consider
ab ly  increased by  adding hydrogen peroxide. Actino-. 
on the suggestion o f Prof. B ancroft, tests were applied 
to the water in w inch clean alum inium  had stood  for- 

I a tew hours, and a m easurable qu antity  o f hydrogen 
perox ide w’as detected. This was developed from  the- 
action o f the dissolved oxygen  on the alum inium , 
probably  accord ing to the fo llow in g  reaction, also- 
suggested by B ancroft

2A1 +  6H 20  +  6 0  =  A l2(O H )f +  3H20 2.
T he am ount o f y ie ld  o f the peroxide was consider

ab ly  increased in several ways. W ith ou t dissolved 
air no trace of peroxide was observed. T he genera- 

th,e M r o g e n  peroxide explains the abnormal 
v*' Ix developed betw een tw o m etals so close- 
together in the electro-chem ical series :’-E ngin eering  
Review, Sept., 1908. (J. A . W .)

<< ,Ĵ NALYSI* 0F Le ad  and  Silv e r  in  Oees —
B y  a series o f experim ents, D r. J. L ov y  has 

dem onstrated that the B elgian process for  dry 
analysis o f lead and silver in ores (m elting in iron 
crucible) is m uch superior to the E nglish  or G erm an.

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
.)



170 Ihe Journal o f The Chemical, Metallurgical and Mining Soeicty o f  South Africa. Nov. 1908

"m ethods (m elting in clay  crucib le w ith  addition  of 
. m etallic  iron). T he Belgian process gave, w ith  60 to 
'65 % sulphuretted lead ores, 98 % to  100 % o f the 
real percentage, determ ined by  the wet m ethod, 
whereas the y ie ld  by  the E nglish m ethod was on ly  
92 to  95 %. T he percentage o f silver determ ined by 

, d irect cupellation o f the regulus obtained in the iron 
crucib le corresponded exactly , in the m a jor ity  of 

, cases, w ith that obtained  by  scorilicatioii, whereas 
that o f the lead furnished by m elting in a cla,y 

<’ cru cib le was alw ays too little . I t  is to he noted that 
the delicit in percentage o f silver is alm ost ex a ctly  

-proportional w ith  the loss o f lead. It results ' from  
this observation, that this delicit is not ;due^ to 

-volatilisation o f silver, bu t to  the deficiency in y ield  
o f lead. T he B elgian process, g iv ing 98 % to 100 % 

-can  then be em ployed for estim ation of the silver by 
direet cupellation o f the regulus. These data on ly  
refer to  re latively  poor ore's (galena, etc.) "With 
those contain ing a high percentage o f zinc the 
B elgian process also gives a delicieiicy in results, the 
greater accord ing to  the h igher percentage o f zinc.'"—  
“ lievue des Mines.—London Mining Journal, A ug. 
1, 1908, p. 150. (A . R .)

' S ilver  in  G old B u llio n . — “ T he usual m ethod 
adopted tor the detei urination of A g  in gold  bullion 

.is  that w lieiein the difference between 1,000 parts 
and the sum o f the gold  and ‘ base ’ contents is 
assum ed to represent the A g  present in the alloy. 
T he gold  is d irectly  estim ated, and the ‘ b a se ’ deter
m ined b y  loss on cupellation w ith sufficient lead foil 
and using a check  piece o f approxim ately  sim ilar 
■composition. T he loss in  cupellation w ill vary 
.according to the tem perature and other conditions 
during the operation, and, necessarily, considerable 
variations in the results, by different operators, m ay 
be looked  for. P ortions o f a w ell-m ixed sam ple of 
bu llion  sawings were subm itted for A g  valuation to  
six  independent assayeis o f repute, and the results 
•advised were :— (1) lO o’O nnn. A g , (2) 99'0 m m. A g ,
(3) 104-9 m m. A g , (4), 97'7 mm. A g , (5) 102-0 mm. 
A g , (6) 104-9 mm. A g . T w o  o f the assayers, realising 
the cru dity  o f the m ethod o f determ ination, returned 
other sets o f valuations show ing the A g  contents as 
varying w ith the tem perature em ployed d u iin g  the 
rem oval by  cupellation  o f the ‘ base,’ an expeiien ce 
sim ilar to our own. In their ju d gm en t their 
particular value in the above table was correct as 
havin g  been obtained by cupellation at the correct 
tem perature. The other assayers, w hilst not su bm it
tin g  the opinion, y e t doubtless considered their 
results as correct by v irtue o f having perform ed them 
at a tem perature which experience showed them  to 
y ield  accurate results, or perhaps results agreeing 
closely  w ith the results advised npon realisation o f 
current bullion  in London or elsewhere. T he great 
variation betw een the highest and low est results 
im presses the difficu lty  o f m aintaining a correct 
tem perature for cupellation , and this is to  be obtained 
■only by the utilisation o f gas-tired muffles w ith  p yro 
m eter installations. Even these are o f no u tility  
except there has been predeteim ined, by  actual tests 
with prepared alloys o f know n com position , the 
particu lar tem peratures and conditions for cu p ella 
tion o f bullions o f particular com positions. • A s  m ost 
m ine assay offices are equipped on ly  w ith  coal-tired 
muffles som e difficulty w ould be experienced in the 
■realisation o f that control o f tem perature necessary 
to  ensure accurate results. C onfronted with 
these draw backs, M r. II. B. W rig h t , chem ist 
o f  the G reat B oulder Perseverance C o., has devoted 
•some tim e to the problem  of w ork ing  out a w et

m ethod o f assay lik e ly  to  y ie ld  m ore accurate results 
than does the lire m ethod. F ina lly , the m ethod 
involving the fusion o f the bullion w ith  m etallic  cad 
mium , solution o f tlie fused a lloy  in H N O s, and 
titration  o f the resultant solution w ith A m C yS  has 
yielded satisfactory  results. T he trip licate assays 
o f a sam ple agree i'n all cases very closely , and as a 
result o f assaying check  pieces, alloys o f know n com 
position, sim ilar to the m aterial bein g  operated on, 
the retention o f .A g  in the undissolved gold  is found 
to am ount to about 1 to 2 parts per 1,000. Such 
am ounts o f copper as are present in a bullion  o f.com 
position—  A u =  800nun., A g  =  100m m , base =  100 111111. 
— do not interfere w ith the delicacy  o f the end- 
reaction in titration, nor is the m ethod su b ject to 
any disadvantages o f m anipulation, no losses in  this 
respect being possible by  virtue o f the fa ct that 
solution and titration can be peiform ed in the same 
flask. T he m ethod o f analysis is as fo llow s :—  
Standard solution A m C y S .— l'O  gm . o f the pure salt 
dissolved in 1,000 c.c . d istilled  water. T his is 
standardised against pure silver foil and 1 c.c. equals 
approxim ately  4'4S3 paits of A g  per 1,000. ih e  
check  piece, containing an am onnt o f silver approx i
m ately  equal to the contents o f the bullion being 
assayed, is fused w ith cadm ium , and thereafter 
treated sim ilarly to the actual assays. T he ap p roxi
m ate am ount o f silver in the bullion is determ ined 
by  the usual fire m ethod ; 0 '5  gin. o f the bullion is 
fused w ith  1-5 gm . o f cadm ium  under a cover of 
potassium  cy&nide in a porcelain c in c ib le in  the flame 
of a (benzoline) b low  lam p. E nough cyanide m ust be 
present to co\-er the cadm ium , otherw ise the m etal 
w ill oxidise. A  period o f five m inutes suffices for 
com plete fusion. A llo w  to cool, place in a stream .of 
running water, when the cyanide w ill rapidly dissolve 
and leave the a lloy  ready for solu tion in H N O :). 
Transfer the bullion to  a flask with 20 c .c . H .,0. and 
add 10 c.c . H N O ;„  at a tim e up to  40 c .c ., w h ilst b o il
ing for one hour, d ilute to 150 c .c ., add 10 c.c . ferric 
alum indicator and titrate  w ith  the standard solution 
of A m C yS . A n alternative plan, used when tim e 
perm its, is to  allow  the buttons to digest in the cold  
overnight in the flasks w ith  10 c .c . H N G :;, and then , 
the after-boiling need not be so protracted. H avin g 
noted the results produced at different tem peratures 
as ju dged  b y  the eye, in the cupellation m ethod, and 
com pared the results w ith  those obtained  b y  this 
w et m ethod, a series o f A g  determ inations on 14 
sam ples were undertaken (1) by the ordinary cupella
tion  m ethod ; (2) by  the w et m ethod. F o llow in g  are 
the results in m illicm es :—

10
11
12
13
14

Fire. 
127 6 
139 3
131-7 
146-7
129-4 

69-4 
58-1

134 3
130-9 
13S-9 
156-9
132-4 
141-S 
154-1

W et.
129-8
142-2
134-3 
149 0 
132-7

70-4 
57-9 

135'6 
132-2 
141 S 
157-5
135-2 
144 0 
155'4

A s an item  o f interest it  m ay be m entioned that 
m etallic cadm ium  can be used as a substitu te for 
silver in estim ating the A u  in the bu llion .’ ’— E. H . 
T a y lo r , Chamber- o f  Mines Journal, W .A .— Austra
lian Mining Standard, A ug. 26, 19(jS, p. 235. (A . R .)
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E stim ation  of Gold an d  P a llad iu m  in  Solu
t io n .— “ A  new method to analyse gold and palla
dium by electric conductivity, invented by Mr. J.

' D ovan , is briefly  described as fo llow s b y  tiie Revue 
■d’ Electrochimie et d’Eleetrometallurgie. T he inventor 
•ascertained, by  com parative study of solutions m ade 

. -colloidal by  CO , in the case o f A n  and P d, that with 
. gold  the increase o f conductiv ity  is not proportional 
the percentage o f gold  in the solution, but that

■ a characteristic form ula can be obtained. In  the case 
. o f palladium , on the contrary, there is a proportion 
betw een certain lim its. T he form ula, g iv ing in m illi
gram m es the am ount o f gold in 100 c.c. o f liqu id, is 

, 2 =  1 -76a--  0-0237ay +  0'0138a;--  0 0011Jx-y-+  0-000739 
x ir> _ in which x  is the increase o f conductiv ity  and y 
the initial con d u ctiv ity  o f the solution. In the case 

■of palladium , it  suffices to m u ltip ly -th e  increase o f 
conductiv ity  by  the factor o f proportion— 121 x 10'-— to 

. obtain  the am ount o f P d  in 100 c .c . o f so lu tion .” —  
London Mining Journal, Sept. 19, 190S, p. 361.

M E T A L L U R G Y .
Extra c tio n  and  U ses op M o lybd en u m . — 

T here are tw o m ethods in general use for the reduc
tion o f the ore :— T he alum ino-therm ic process yields 
a  product free from  carbon, but containing sm all 

■quantities o f silicon and from  1 to  2% o f ir o n °A llo y s  
. w ith  chrom ium  and nickel are also m ade by this 
process. T he electrical process is -worked by  heating 
the ore in a carbon tube, em ploying a current of 

; 350 am peres at 60 volts , when a portion o f the sulphur 
is evolved as sulphur d ioxide. On increasing the 

■current to 900 am peres a t 50 volts, com plete fusion 
is obtained, and the rest o f the sulphur is expelled. 
T he m etal produced in this w ay contains about 7% o f 
■carbon, o f which about 1% is graphitic. T he whole 
o f  this carbon can be rem oved by  heating the crude 
m etal w ith  m olybdic  oxide.

Properties.— M eta llic  m olybdenum  is o f a  silver- 
white colour, and has a specific grav ity  o f about 9. 
I t  does not scratch glass, can be readily filed, and is 
m alleable. M oist air does not affect it, but when 
heated to  from  500° to  600° C. in air it  burns 
brilliantly .

T he m ost im portant ou tlet for m olybdenum , at the 
present tim e, is in the m anufacture of m olybdenum  
steel. T he general effect o f the addition o f m olybde
num to steel, np to 4%., m ay be said to be to increase 
the hardness, toughness, and elongation w ithout the 
production  o f any deteriorating effect when the steel 
is heated or w elded.

The use o f this elem ent in steel m anufacture is 
largely  in its experim ental stage, and opinions differ 
as to the value o f the a lloy  in com parison with 
tungsten steel. M olybdenum  is stated to be about 
three times as pow erful in its action as tungsten. 
T oo l steels m ay contain  from 2 to  4% m olybdenum , 

■and an alloy  contain ing 3% is stated to be particularly 
•suitable for the m anufacture o f arm onr plates. 
M olybdenum  steel at high tem perature becom es very 
hard, but when annealed is softer than tungsten

• steel. I t  can be tem pered in w ater w ithout sho°vino- 
fissures, and it  is said not to break  ‘ cold  sh o rt5 so 
■easily as does tungsten steel. T he m olybdenum  

-em ployed  in steel w orks is usually  in one o f three 
fo r m s ; (ct) a dark-blue m etallic pow der containing* 

■95 to 99%  of m olyb d en u m ; (b) ferro-m olybdenum ”  
-o f which typ ical specim ens have the com position
(1) m olybdenum  87-5, iron 6'4, carbon 6'3 % ; and
(2) m olybdenum  75-8 w ith less than 2 % o f carbon, 
au d  the rest iron ; (e) m olybdenum -nickel, conta in 
in g  75 % m olybdenum  and 25 % nickel. A n  a lloy

w ith  chrom ium  is also m ade contain ing 50 °f o f 
m olybdenum  and chrom ium . °

T he am m onium  salt o f m olybdic acid is em ployed 
in chem ical analysis as a reagent for the estim ation 
o f phosphoric acid. It is also stated to find a use as 
a fire-proofing m aterial and as a d isin fectant for  the 
upholstering cloth  used in railw ay coaches. M o ly b 
denum  salts give a tine bine colour to pottery  glazes,

. and at one tiine w ere em ployed, to a sm all exten t, in 
, the preparation o f pigm ents for  textile  fabrics. E x 
perim ents have also shown that it is possible to  em 
p loy  certain salts o f the m etal in con junction  w iih

■ logw ood  to im part a deep ye llow  colour to leather.
Commercial Value o f  Molybdenum and its Ores.—  

T o  m eet the present requirem ents o f the m arket 
. m olybdenum  ores should contain not less than 42% of 

the m etal, and should be free from  other m etallic, 
minerals. Copper, in m ore than m inute traces, 
renders the ore practica lly  valueless. T he price 

. obtainable, • as is the case w ith  m ost o f the rarer 
m inerals, is a m atter of special negotiation, and 
inform ation on the su b ject is, therefore, not readily 
secured, but it  is stated that ores showing 90 to  95% 
o f m olybdenum  sulphide (60 to  63-3% o f m olybdenum ) 
fetch  at present from  16s. to 19s. per un it, per cent, 
o f m olybdenum , per ton. T he price o f m etallic 
m olybdenum  (98 to 99%) is said to range from  os. to 
6s. per lb. Kevro-m olybdenum  contain ing 50% of 
m olybdenum  is offered at about 3s. 9d. per lb .” — 
Bulletin o f  the Imperial Institute.—Iron and Coal 
Trades Review, A u g . 28, 190S, p. S73 ; Page's Weekly, 
Sept. IS, 19(J8, p. 596. (A. R .)

Steel  R a ils .— “ T he steel rail question has o f late 
attracted  m uch atten tion  in A m erica , and in conn ec
tion w ith  it  m an}' ideas were ventilated at the recent 

I m eeting o f the A m erican S ociety  for testing m aterials. 
D r. H en ry  F ay  reports the results o f m icroscopical 

.exam ination o f broken rails and classifies the causes
o,f fracture under four heads : (1) unsuitable chem ical 
com position ; (2) segregation ; (3) unsuitable heat 
treatm ent ; (4) rolling Haws. U nder (1) w e have 

, carbon, w h icln n ay  be too h igh or too lo w ; phosphorus, 
w hich w ill produce brittleness when in e x c e s s ; 
sulphur, w hich, if present as iron sulphide, w ill m ake 
rolling d ifficu lt ; slag, an indefinite term , em bracing 
oxides or silicates or both. Sulphur, present as 
m anganese sulphide, has generally  been considered 
harm less, but the investigations show it  to  be 
extrem ely  brittle and possibly a dangerous m aterial 
when present in steel under certain conditions. A  
num ber o f rails w hich had broken in the foo t in 
crescent form , in nearly  every case showed near the 
top  surface o f the frac'.ured pieces a thin layer of 
apparently m ore brittle  m aterial extending in the 
direction o f rolling. Each o f these crescent breaks 
contained m anganese sulphide in the form  o f long 
threads, and m icroscopic exam ination showed streaks 
o f ferrite,running parallel to the sulphide. E x p eri
m ents in producing cracks showed that these usually 
tend to  fo llow  the m anganese sulphide lines. In 
exam ining rolling  flaws, only tw o fractures have been 
exam ined, and it  would obviously  be unfair to draw 
definite conclusions from  them. H ow ever, it is signi
ficant that the crack  developed in each case follow ed  
a streak in which m anganese sulphide was em bedded. 
T he solid ify ing  point o f m anganese sulphide is given 
as 1,162° C. A s rail steel solidities at about 1,45U° C., 
and if rolling begins at any tem perature about 
1,162° C., the m anganese sulphide will be liqu id  from  
the rolling tem perature'dow n to 1,162° C., and below  
this tem perature the sulphide, being plastic, w ill be 
elongated  in the d irection of rolling. F or this leason
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it  is stated that the steel high in sulphur should not 
be  rolled  a t too high a tem perature, as the sulphur is 
then draw n out into a form  that w ill-u ltim ately  lead ! 
to  trouble. D r. F ay  concludes w ith  the fo llow in g  
suggestions. Specifications should be so drawn as to 
lim it the am ount o f sulphur in steel. A t  the present 
tim e some specifications do not even m ention su lp h u r .. 
T h e  n ex t  step is to  allow  the m eta l1 t o ;s ta n d  a 
longer tim e after the addition  o f ferro-m anganese. 
The specific grav ity  of m anganese sulphide is .V9W>, 
and that o f steel 6'82, therefore if given sufficient 
tim e the sulphide should rise to  the surface and enter 
the slag. U su ally  the tim e interval betw een adding 
the ferro-m anganese and pouring the ingots is very 
short. D r. F ay  concludes by stating that if it is not 
perm issible to  start w itli an in itia lly  low  sulphur, 
or to allow' a sufficient tim e interval for the rem oval 
o f the m anganese sulphide, resort m ust be had to  
electric refining o f m olten m etal by  m eans of 
slag .” —Engineering Review, Sept., 1908. (J. A . vY.)

T he F iltratio n  of Slim es.— “ A  new filter, the 
inven tion  o f M r. B urt, o f the E l Oro C om pany, is 
w ell w orth  the attention  o f m ining men. B atteries 
o f these filters are in operation in M exico, and have 
proved very successful, the features o f the m achine 
bein g  sim plicity  in construction and running, coupled 
with” discharge o f sliine cakes w ithout m anual labour. 
B riefly , a unit o f the plant consists o f a steel cy linder, 
20 ft. long  by  8 ft. 6 in. d iam eter inside b y  -ft in. 
p late, w ith  a door at the bottom  w hich is opened or 
closed by a toggle  operated by  the piston ■ o f a 
hyd rau lic  cy lin der ; this door conld  be hand-w orked 
if' necessary. T he filter leaves, o f w hich there are 
eighteen in each cylinder, are pear-shaped, 40 in. 
lon g  b y  36 in. m axim um  w idth , the fram es being 
m ade o f tw o  pieces o f i  in. w .i. pipe, bent and 
connected  at the low er end b y  a piece of iron rod, and 
at the upper end to  a sw ivelling w ater-tight T  join t. 
On the inside o f the fram e o f each leaf J in. holes are 
drilled , w ith  2 in. to 3 in. spacing, and a piece of 
cocoa  m atting is cut to fit the  fram e and covered by 
heavy canvas filter cloth  sewn on to the h in. piping.

T he sw ivelling T  jo in t, w hich allow s the leaf to 
hang perpendicularly, is connected through the top 
o f the shell to  a 4 in. pipe, w h ich serves to carry the 
solu tion to its storage tank. Each leaf has a pet 
cock  and valve to allow' o f the quality  o f its filtrate 
be in g  tested from  tim e to tim e and, if necessary, 
any leaf can be put out o f action until repaired.

T o operate the filter the bottom  door is shut, slim e 
under a head o f 60 lb. per-so. in. adm itted, and the 
filtrate forced through the leaves and 4 im header 
in to  a storage tank, w hence it  goes to the zinc boxes. 
A fter  nine m inutes the slim e is shut off and the. 
exce^s slim e forced, by  m eans o f com pressed air 
adm itted at the top  o f the cylinder, through a pipe 
a t the bottom  o f the cy lin der to the excess slimes 
tank , the air sim ultaneously assisting hi d ry in g  the 
cakes o f slim e on the leaves and forcing  the filtrate 
through to  the solution tank.

T his operation lequ ires eight m inutes, a fter which 
the door at the bottom  of the cylinder is opened and 
the compressed air sw itched on to the inside o f the 
filter leaves, which knocks oil the slim e cakes, so 
that they fa ll ou t o f the cylinder into the launder 
fixed to catch them . A  je t  o f wash w ater adm itted  
a t the upper end o f the cylinder clears out the last of 
the slim e cakes and com pletes the cycle  o f operations, 
w hich totals tw en ty  minutes.

B efore adm itting  the n ext charge the excess slim es 
tank  is em ptied, by  an e lectrica lly  driven centrifugal 
pum p, into the filter.

A t  E l Oro the slim e cakes form ed vary from  2J in. 
to  3 in. th ick , and contain  about 30% o f m oisture 
w h ilst the slim e com ing from  the settlers cariies 80^. 
m oisture. , ,

E ach  filter has an effective area o f 234 sq. ft . ,  and. 
w ill treat from  120 to 130 tons o f dry  shine (E l O ro) 
per tw enty-fou r hours. O w in g to  insufficient niter 
cap acity , the E l Oro cakes are not washed " ^ h  
w a te r ; such w ashing w ould  increase the cy cle  ot 
operations to  forty-five  or fifty  m inutes, but the 
extra  capital cost "involved w ould, in m ost cases, be- 
am ply repaid b y  the additional extraction.

In  conclusion, I  would add that M r. B urt has. 
patented the idea, the m erits o f w h ich should be, 
thorough ly  investigated  b y  those about to  instal 
p lant ; as the first cost is low , m uch o f the tedious, 
process of settlin g  and decantation in tanks is- 
obviated , and, given  sufficient fa ll, but^ litt le  pow er 
is required to operate the p lan t.’ " H . G. Pa y n e .-—-  
London Mining Journal, Sept. 26, 1908, p. 3HU. 
(A .R .)  _______

Sam plin g  of Silv e r -Cobalt  Ores . - “  There- 
are few' ores that present greater d ifficu lty  in 
sam pling than the s ilver-coba lt ores o f C obalt, ih e  
ore consists generally  o f cob a lt  and n ickel aisemd.es. 
and sulphides, but the trou ble  is caused by  the, 
occurrence o f large am ounts o f m etallics com posed 
o f native silver, or an a lloy  o f silver and arsenic* 
which acts in the m ill the same as native silver.

T he ore leaves the m ine in heavy ju te  sacks, 
contain ing about 100 lb. each, and is shipped to- 
C opper Cliff', O nt., in ra ilw ay  box  cars under seal. 
In the case o f very  low  grade m aterial 110 bags are- 
used, and the ore is shipped in bulk.

F rom  the car it  is trucked  to the w eighin g scale,, 
where it  is w eighed in lots o f 10 sacks, and, the liist 
nToss w'eight obtained. T h e  sacks are then opened 
and the ore passed through a large Buchanan ja w  
crusher. T he em pty  sacks are tied up, weighed* 
and returned to  the shipper. I f  the ore is d ry  it  is. 
shovelled  d irectly  into the ball m ill. I f  it  is w et it. 
is spread on steam  dryin g plates until it  is dry , ana. 
then it, too , goes to  the ball m ill.

A s the ore conies from  the jaw  crusher a sm all 
shovelfu l from  each sack fu l is set aside for  a . 
prelim inary m oisture sam ple, representing m oisture - 
contained in the ore as shipped 1 his m oisture- 
sam ple is coned and quartered to  about J.UU to ., 
a fter w hich it is taken to the sam pling room  w here, 
it is passed through a sm all A llis-C halm ers laboia - 
tory  jaw  crusher. Then it is cu t dow n to 
sam ples o f 5 kg. (11 lb .) each, w hich are placed in 
pans in a steam  oven, fo r  about 20 hours, a t  a. 
tem perature o f about 80° C., T his m aterial eventu
a lly  returns to  the crushing floor and goes through.
the ball m ill. , , ,

T he ball m ill is o f A llis-C balniers m ake and: 
requires 25 li.p. I t  consists of a large m etallic- 
cy linder w hich revolves horizontally, and is lined 
w ith three sets o f screens, the finest w hich is. 
20 m esh, being farthest from  the center. Ihe.- 
grinding is done by  a large num ber o f hardened steel 
balls, of a tota l w eight o f I f  tons, which are carried u p . 
the side o f the cy lin der as it  revolves, and then drop, 
ba ck  on the ore. A s the ore is gronnd to  20 mesh, 
it  is d ischarged below  to an au tom atic sampler. 
Screen tests show that 50% of the m illed ore w ill 
pass a  100 m esh sieve, and 80% 50 mesh. Ih e -  
capacity  o f the m ill is abont 1* tons per hour

T he large m etallics rem ain in the ball m ill, and. 
a fter the run is com plete, th ey  are removed, w eighed , 
m elted in a furnace and run into bars o f  bullion...

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
.)



Nov-. 1908' Notices and Abstracts: Mining.
173

T he speiss and the slag from  this are com bined and 
sam pled together, w hile the bu llion  is sam pled 

separately .
T he au tom atic sam pler, w hich is a 27-in. Snyder 

cuts ou t one-tenth o f the m illed product. I t  con 
s is ts  m erely  o f a circu lar casting shaped m uch lik e  a 
m iner s go ld  pan, having four openings in its sloping 
flange, iw d  revolv in g  on the end o f a  horizontal 
sh aft. T w o  opposite openings are closed, thus 
.leaving tw o  cuts per revolution . T he m aterial to be 
‘Sam pled_ is d irected  b y  a spout so as to fa ll inside of 
the slop ing  flange o f the sam pler. The rejections 
slide oft the flange and the sam ple drops through the 
■openings as they pass under the spout. T he sam pler 
m akes 25 revolutions per m inute, and thus gives
3,000 cuts per hour for  ab ou t 1$ tons o f ore, or one 
■cut for every pound o f ore, or 60,000 cuts per car o f 
■dO tons. A  chain drive prevents slipping so that the 
-cuts are regular.

The m ain part o f the m illed  product (about nine- 
tenths o f the whole), is here weighed and then passes 
to-th e storage bins o f the sm elter.

T he sam ple is now  removed from  the sam ple 
■chamber and w eighed, and this w eight is added to 
that o f  the m illed product above. P aym en t is m ade 
■on these com bined w eights, less the m oisture.

T w o com plete w eighings o f the shipm ent are thus 
m ade w hich should agree closely. T his gives the 

■shipper a  check  on his w eights. Thus the gross 
w eight o f ore in  sacks should be the same as the 
■weight o f (a) m illed ore including sam ple ; (b) sacks 
and (c) w ater lost on dryin g plates. ’
_ A  sam ple for  the final determ ination o f m oisture 
is taken b y  tube sam pler from  each pailfu l as it  is 
rem oved from  the sam ple cham ber. This m oisture 
•sample is cu t dow n to three sam ples o f  3 kg. (6'6 lb ) 
■each. T he result thus obtained is used in the 
•calculation o f dry  weight. The w eight o f-w ater  
lost on the drying plates can be calculated by tak ing  
the difference betw een this and the first m oisture 
result.

T he m ain sam ple is now  throw n, on the concrete 
floor o f the sam ple room , and a fter being shovelled 
over tw ice , is coned and quartered in to  tw o halves 
■called sam ple N o. 1 and sam ple N o. 2. These 
sam ples are treated a like  so that a description 
■of one w ill suffice for both.

Sam ple N o. 1 is coned and quartered b y  shovelling 
on the concrete floor down to about 100 lb ., which 
w ill be four or five cuts accord ing to  the-size  o f the 
■original sam ple. C uttin g  dow n is continued b y  
ha lving in a Jones sam pler till tw o  sam ples o f 
-approxim ately 20 lb. each are obtained. One o f 
these is placed in a box  and sealed b y  the sh ipper’s 
■agent for  fu ture reference, in case any accident 
should happen to  the other sam ples. 'T h e  other 
sam ple is now  dried thorough ly  and ground in a 
■bturtevant laboratory  disc grinder till the fines pass 
through a 100 mesh sieve leaving the m etallic scales 
on the sieve bright and clean. P art of the final 
.grinding is som etim es assisted b y  a laboratory  
pebble m ill o f the A bbe  E ngineering C o., and som e
tim es b y  a H ance drug mill m anufactured by  H ance 
Bros. & W h ite .

T he m etallic scales and fines are weighed' and 
sam pled  separately. T he lines are placed in a 
pebble m ill and m ixed  for  an hour before sam pling.

Sam ple N o. 2 is handled as above exceptin g  that 
no reference sam ple is retained.

I h e  m ethods o f  sam pling as described above are 
•according to  exceedin gly  good  practice, and the 
final samples should be about as close to  the tru th  as 
i t  is possible to  get them.

It requires three days to complete the sampling of 
a 30=ton car. - A r th u r  A . Cole .—Minina World.

■ Aug. 1, 1908, p. 164. (J. Y .) y '

T he P revention  of R ust— “  A  paper on the 
prevention o f rust was recen tly  read by  M r. Thorn- 
v r V  n IuiTay. before the Birm ingham  U niversity  
M eta llu rgica l S ociety . T he au th or first dea lt with 
the theories o f rust.^ It  was once  considered to be 
aue m chem ical action, carbon d ioxide and w ater 
being necessary for its occurrence, and the com 
pound form ed having the form ula 2Fe20 , .  3H „0 . 
Ih e  supposition has to som e exten t been m odi
fied by an e lectro ly tic  theory due to Cushman, 
w ho considers that the action is m ainly pro
m oted by  irregularities in the m etallic surface, 
though the presence o f carbon d ioxide and water 
g rea tly  facilitates m atters. T urn in g  to  the pre- 
mention o f rust, M r. Thornton - M urray briefly 
described the various m ethods em ployed for this 
purpose, including tinning and galvanising, and 
showed that o f the different varieties o f iron, som e 
resist rusting action to a greater exten t than others. 
In conclusion lie m entioned a m ethod, due to  M r.
1. C orlett, o f  B irm ingham , w hich consists in im 
m ersing the article  in a hot solu tion o f som e phos
phate and an iron com pound. T his covers the m etal 
surface w ith  a m ixture  o f ferrous and ferric 
phosphates, and presents a pleasing dull b la ck  
appearance. T he process, it  is said, m akes the iron 
high ly  resistant to corrosion, and is adapted for 
light engineering w ork , such as cycle  fram es, gun 
barrels, stam pings, and press w ork .” — Indian En 
gmeenng, A u g , 15, 1908, p. 109. (A .R .)

N ickel.— “  W ith  the exception  o f  the n ickel con 
tained in the ores shipped from  the C obalt d istrict, 
the production o f nickel in Canada is derived entirely  
fio iii the w ell-know n n ickel-copper deposits o f the 
Sudbury district. The output has been increasing 
steadily  for a- num ber o f years, athough the actual 
am ount or n ickel contained in m atte shipped in 1907 
is som ew hat less than in 1906. T w o com panies are 
carry in g  on active  op era tion s : T he M ond N ickel 
C o., at V ictor ia  M ines, and the Canadian Copper 
C o., at Copper Clifl. T he ore is first roasted and 
™ e,n s3 o /  r Lto a B 9ssenier m atte containing from  
/ /  to 80% o f the com bined m etals, copper and nickel, 
w h ich is shipped to the U nited  States and G reat 
B rita in  for  refin ing.” — John McLeish. - Sessional 
Paper, N o. 26a, D epartm ent o f  M ines, Canada, 
Sum m ary R eport o f the M ines Branch, 1907-8, 1908 
p. 73. (C. B. K . ) ’ ’

M IN IN G .
P revention  of C o a l -D u s t  E x p l o s io n s— “ E x 

perim ents have been m ade b y  Mr. D autriche, engineer 
o f the P oudres and Saltpetres, on the m eans o f 
suppressing flames at the m onths o f cannon. T his he 
succeeded m  d oing by producing a cloud  com posed o f 
potassium  or sodium  salt. T his cloud  opposes com 
bustion o f  gases and inflam m able dust. This d is
covery  has a very w ide range. Its application in 
fiery m ines and industries where the dust is liable to 
cause serious explosions w ill m ake it  possible to 
g rea tly  decrease the num ber o f accidents. I t  appears 
that the action o f sodium  carbonate is the sam e as 
that o f  tins potassium  or sodium  cloud. I t  m ust 
suppress or greatly  abate the flame usually produced  • 
by explosions, and, consequently , perm it o f  the use 
ot m uch heavier charges o f explosives w ithout danger 
o f conflagration. ” —lievue Industrielle, Sept. 26—  
London Mining Journal, O ct. 17,1908, p. 488. (A . R .)
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Coal  D ust as a  F actor in  M ine Explosions.— 
“ A t the June meeting of the Coal Mining Institute 
of Am erica a valuable paper'on the subject of mine 
dust as a factor in coal mine explosions was lead by 
Dr. Henry H. Payne. Dr. Payne is in a position to 
speak authoritatively on the phenomena of coal mine 
explosions, and his paper is made doubly valuable by 
the fact that it presents a concise review of the more 
important publications on the subject and a summary 
of the conclusions reached in the extensive researches 
oil the conditions determining' the elements entering 
into and controlling the inflammability of various 
dusts, which have been made in England, France 
and Germany. In conclusion lie sums up what his 
own experience and his wide reading lead him to1 
believe are the established facts and the most credit
able theories.

G ranting that secondary explosions may7 be propa* 
gated indefinitely by  the larger sizes, on ly  coal d u st  
w hich w ill pass through a N o. 100 screen is capable 
o f in itia l or prim ary explosion.

Such dust, after having been subjected  to  ordinary 
atm ospheric air for on ly  a few  hours, becom es largely  
decom posed and exists as a bubble o f constituent' 
gases whose film is com posed o f undisintegrated 
carbon and im purities, w hich, a fter com bustion, are 
know n as ash.

Such dust, when suspended in a hom ogeneous 
cloud  w ith a m oderate air velocity ', is susceptible 
o f ign ition  either through shock , com pression, or 
sufficient heat to inaugurate com bustion.

Such results w ill be classified as com bustion  or 
explosion , depending upon the volum e o f dust ignited, 
its supply o f  ox y gen  and the space w ithin vvhicli 
com bustion takes place.

W here gas alone is ignited, and the mine is free 
from  dust, a ‘ high explosive ’ is obtained, and the 
explosion  m ay lie strictly  local, due to the cooling  
effects o f the walls,

T he c-Iiief product o f a dust explosion is carbon 
m onoxide, w hose expansion under com bustion is 

.greater than that o f  methane, and which receives its 
continuous supply o f oxygen  by feed ing tow ard the 
intake.

A  dust explosion, w hile assisted by  the intake air, 
m ust nevertheless, fo llow  those entries or airw ays 
furn ishing the m ost m aterial upon w hich to  feed ; 
and when this course fo llow s the return airw ays, the 
conversion o f the ca rb on m on ox id e  to  carbon-dioxide 
renders' the air extin ctive, and prohibits fu rther p ro 
pagation. E vidence o f such a cond ition  w ill be 
fou n d  in the coke splashing or crusts, form ed by  the 
deposit o f red-hot cinders carried by the air waves, 
and testify in g  to  incom plete com bustion.

T he initial explosion m ay, and generally  does, 
distil so large an am ount o f gas that com plete com 
bustion  is im possible at the site o f d istillation , and 
this mass o f gas and dust, in varying stages o f 
ign ition  and com bustion  at a  tem perature greatly  in 
excess o f the poin t o f ign ition , were sufficient oxygen  
present, w ill develop into local explosions a t irregular 
intervals wherever adequate atm ospheric oxygen  is 
available, such as at ju nctions of airw ays, w idened 
passages for  side tracks, or cavities where fa lls of 
roo f rock  have occurred, and are frequ ently  called 
‘ flam e areas.’ . W hen such an explosion, either prim ary 
or secondary, travels tow ard-a dead-end o f  an entry 
passage, the com pression generated by its expansion 
and m om entum  causes an alm ost incredib le rise in 
tem perature, sufficient to d istil the various h yd ro
carbons from  even the ribs o f  the coal itself, and 
supplem enting it  w ith  a heat potential far in excess 
o f  its losses through 'radiation and expansion.

The liab ility  o f  any coal dust to explosion increases 
a lm ost d irectly  w ith  its  percentage .o fv o la tile  m atter 
that is com bustible, i.e., the qu otien t o f its  percent- : 
age o f volatile m atter divided by the sum of the per-, 
centages o f volatile  m atter and fixed carbon.

W h ile  coal dust alone, under the conditions, 
enum erated, is d istin ctively  explosive, the presence 
o f even the sm allest am ount o f m ethane augments., 
m aterially  the su sceptib ility  to ignition.

On account o f the! great elastic ity  o f air, it  is. 
h igh ly  probable that no proper conception has y e t , 
been attained o f the alm ost incredible speed w ith , 
w hich a dust explosion, through its gaseous products, 
m ay be extended  to far d istant portions o f a m ine: 
under the force  o f initial expansion , properly called 
the ‘ percussive theory'.’

Changes in barom etric pressure on ly  affect the 
liab ility  to explosion in so far as they7 a llow , when, 
the barom eter is fa lling, a  settling of any possible, 
accum ulation o f m ethane from  a dom e in the roof- 
r ock  in to  the ventilating e u ir e n t ; bu t such small, 
quantities o f  gas are infin itely  safer when diffused in 
the current o f air than when concentrated in one 
place. M oreover, even i f  we grant that a low  baro
m eter allow s greater occlusion, it also allow s easier- 
ventilation  for the diffusion o f  such occlusion.

A  mine m ay be overventilated until the air-current, 
has such a ve locity  that it  stirs up dust Jand would! 
feed any slight ign ition  w hich m ight take place and. 
otherw ise die out.

T he difference in the am ount o f real dust m ade b y  
either air-punchers or e lectric chain m achines is so. 
slight, and so variable, depending on the nature of,' 
the coal and the skill o f the m achine m an, that it  
cann ot be said that either m achine, as a class,, 
creates m ore dust, than the other.

T he results o f experim ents w ith  electric ign ition  of 
dust show that the danger from  electric w iring is no. 
greater than that o f stirring up a clond o f dust from, 
a broken air-pipe or a loose connection.

Coal dust cannot be m ade w et, in the usual sense.. 
T he m ethod o f fine spraying is ind icative  o f the best, 
results ; but, even tlieu, it  is hypoth etica l i f  the 
m ost careful system  o f w atering is not m erely an, 
infinitesim al portion o f the ‘ ounce o f preven tion ,’ 
and it  is an open question whether i t  is not positively  
detrim enta l.” — H . H . Pa y n e .—Engineering M aga
zine, A u g ., 1908, p . 773.

E x per im e n t  in  M ine  V e n tila tio n . — “  I t  is 
interesting to  quote the fo llow in g  from  the annual! 
report o f the W estern  A ustralian M ines D ep a rtm en t: 
— ‘ Inspector C ullingw orth has forw arded the fo llow 
in g  description o f a  rather interesting experim ent 
recently  tried in m ine ventilation in the Boulder 
D eep  L evels m ine :— T he 1,100 ft. level o f  this mine 
is badly  ventilated, there being no winzes dow n b e lo w  
500 ft . T he conditions are further aggravated by' 
the fa ct o f the shaft not being centred for  the last 
30 or 40 ft ., and being a w et shaft, and the water 
kep t dow n by  baling, there is a continuous shower o f : 
w ater w hich spreads a ll over the uncentred portion 
o f the shaft, and further serves to  deaden the air. 
T he experim ent consisted o f affixing to  the com 
pressed air colum n on the surface a locom otive  
vacuum  air brake, and connecting w ith  a steam  pipe 
from  the boiler. The com pressor was stopped, and! 
the hose taken o ff the air pipe in-the level below . Steam  
was then turned on, passed through the air brake, 
and exhausted in to  the air. W e  then descended to 
the level, tak ing  a therm om eter. On the p la t when' 
w e landed the tem perature was 82° F . A t  the face* 
som e 600 ft. from  the plat, there was a  good  current.
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of an■ rushing up the air pipe, sufficient to put out 
the light of a candle at 2 ft. J„ about 10 minutes’
1, !i6) i16 te,1]f ei' ^ T  a]1 a,011S tl]e level to the plat had been reduced to 74“ F. So far as I am aware
br-U-e^ni1 L  Stf ^ T f  a .Y'.estlnShouse vacuum aw has been tried for this purpose. The exneri
p o ^  P" ’aS Prel.iwi,'lalT> « “ <' the question ofcosts cannot yet be arrived at. It seems as thoii-h 
it would be well worth con tinning these experiments 
in a smoky face after firing, where at present, even 
with ,i jet of air on, it takes some hours to clear the
i s o t ' 310 ( T r T  MlninfJ standard’ SePt: 16,

175

J<usl T est. Prom  tim e to  tim e in connection w ith 
accidents on the goldhelds, it has been alleged that 
samples o f  fuse have “ run through,”  causim ? prem a 
tilie  explosion. In the course o f 13 years’ insneotinn 
o f the fuse o f this State, involving i C e x S a t o n  
o f m any thousands o f sam ples, ° I  have never en 
countered one which “ ran .”  I t  occurred to me 
how ever, that it m igh t be possible that “ short 
c ircu iting ' occurred, due to the m ethod o f handling 
the fuse in our mines. uuu6

W hen a miner tires a  “ r o u n d ”  o f holes it  is 
custom ary for him to lig h tly  double up the lem -th o f 
fuse protruding from the hole? and force i t ,° i , i  a 
cinshed condition , in to  the m onth o f the bore hole 
this being done to preven t the fuse being cu t 'b y  fly
in g  stones, etc., from  the earlier holes o f the “ round ”  
In order to test this, galvanised iron tubes were 
em ployed o f 1B_ in internal diam eter (the size o f the 
o id in ary  m achine hole on onr m ines), and about 12 in
t e h o f  6 ft,- I00* (about the averagelength of the miners' “ s t ic k ” ) were coiled or beSt
and tightly crushed into these tubes ; they were then
burned along side of lengths o f the sam e fuse laid ]
ou t on the ground in the ordinary w ay. •

I h e  results were' very striking. O ut o f several
hundred tests, no increase of. speed was m anifested
by the samples in the tubes, and in fact, asageneral
rU!n’-i J  ■ fcreatment tlle rate o f burning-, was 
reta ided , in som e cases to  a considerable extent: O f 
the total num ber o f 2S7 fuses tested in tubes 107 
show ed a retardation as com pared w ith  fuses burnt 

t \e °Pen, while on ly  two showed an acceleration o f 
speed, and tins very slight.

W hile this method o f treatment, therefore, has no 
? l f , ln accelerating the burning rate o f the fuse 
.ind the tests still further em phasise the im probability 
o f any o f our safety  fuse “  running through ”  durin<*
rpffl’ r!q St°1116 1.JnI!0I'ta,,tie to note that a certain 
letardation of explosion may be caused by this 
doubling of the fuse, and give an additional reason 
for discouraging the tendency, which often exists 
for men to return too quickly to. holes which they 
suspect have missed h r e .-E . A. M an n .—Report o f

Z i r s c X i f M  .

M IS C E L L A N E O U S .-

n, i  Nf V V’ SE' ~ “ I t i s  stated thata paint is about to be placed upon the m arket which 
w ill serve as an indicator o f excessive heat in 
m achine parts. A llien  the parts painted are cool 
the paint is red m  co lo u r ; hut when they becom e 
hot, the colour becom es H a ck , and returns to red as 
the part cools again. This paint is said to consist 
o f  m ercuric: iod ide and cnpric oxide, m ixed in vary-.

6S’ .ilc.c;<?rd'" °  t j  fclle amount of heat
$ m T l Pm m7 a ]n ’r  : K a n A Ug.

A nkylostom iasis in  South  A f r ic a *__“ Tim
disease ankylostom iasis, com m only  spoken o f  s
presence11̂ 6 “  Pn°dnced !n Sou 'th A fr ica  by  the 
fw n M  • i ® ,jntestine o f  one, som etim es 

o, species o f nem atode worms, nam ely :___
(1) A n k y lostom u m  dnodenale.
(2) N ecator A m ericanus.
t  was D i. M athias, o f  K im berley, who in lSQfi 

first drew  attention to the fa ct that the peculiar
the n  TiS * 1,aemia> et0-> from  w hich so ihany o f 
the D e  Beers European miners were suffering were
T o D r M ef p eSeT  ° fr th-e ank.Vl°stoma parasites.. ' M athias all credit is due for  first soundinc a 
w a m n g  to  South A frica  o f the presence o f  " h i t

In ]q n - f - f e am ong  a section o f its com m unity, 
in JJOo, wJule I was examining g&nf's of native '

natten r6rS’ fresh ly  recru ited from  the mines, m y 
such as J read !̂ ! ' actefl %  pigm ented patches* 
o f a n l^ v liin n  • D.elamei:? considered pathognom onic”  otankylostonnasis, on the tongues of some of them
t h h n  o - ,L n te T  r l  ■sub?e1 uent observations that

■ condition is com m on am ongst most 
B ant i races, irrespective of the presence o f the '

ina Parasltes- I t  was this which first led -■ 
m et to m ake a system atic investigation in the m atter 

A  m icroscopic exam ination o f faeces, collected  in " 
the native hospital, from  patients o f v'ariouaf tribes
them 06 f  e°nVer r ^  dlsease was prevalent am ong 
them. I  could give the results o f som e hundreds o f -  
exam inations o f faeces, but I think it  unnecessary 
as in the hospital I naturally selected the excreta  o f 
patients who were anaem ic and showed other signs 
r ln lV  t!l,s®a®e> consequently the num ber o f positive 
results obtained from  this source was large and is

K t i ? f f l ^ aggei'a te d id e a  ° f  the ProP01'tion

Geographical B istribution .-li we consider first
, <;lle ^ a st  Coast, we see that the

* }  M ozam bique and Quilim ane boys, that is to  1
say those w ho occu py  the territory  'betw een the
la m b e d  boundary  o f Germ an E ast A frica  and the Zam besi, are grossly infected (61 ’9%).
frn n H natives from  Beira, com in "
from  the old Gazaland, on the banks o f the Pun<MvS 
R iver, are shown by the lim ited figures at hand to 
be infected  to som e exten t. ‘

O f the inhabitants liv ing  in the interior o f the 
country , along this length o f coast line, the table
N ^ J l 6001) °, nativ,eS in B ritish Central A frica , ' N yassaland and on the eastern borders o f L ake 

yassa, also natives which I  have classed under the
/n tn  fS-i°  4 n# ° " ls> as m ost o f them  belong to a 
7 „ i 1.lbe. . ° /  Pl,a,t name, and who com e from  the 
Zam besia district, about Lat. 16“ S. to the S .W  o f  - 
the southern portion  o f L a k e  Nyassa.
• i Percentage o f the inhabitants o f all these 
inland districts harbour the parasite.

South o f Lat. 22° S. we find about 35% o f M vam - 
baan, M tyop i, Shangaan, and T onga boys are ' 
in fected , consequently the worm is found in the 
coast countries betw een L at. 22° S. and D elagoa

6 f  the inhabitants o f Zululand I  cannot speak from
K  e l P “ ' b,u.t I ) r - H ill, M edical Officer o f 
H ealth for  N atal, in his report for 1906, states that 

Ha> dem onstrated the o v a o f the worm  
n , ; ; n? V tho» san'J of native prisoners removed to 
D in ban after the last Zulu rebellion.

W e m ust therefore assum e that both Zululand and 
JSatal are infected lo  som e extent.

mi - A n k ylostom iasis : A  lVarnirifj ”  bv W C (1 p . i . oc
Tins Society s P roceedings, vol. iv „  pp. 3 8 9 - S 4^ a n „  i 9o i) '  ‘
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I  hesitate to g ive  an opinion as to  the presence o f 
the disease or otherw ise in Dam araland. T he table 
shows that tw o M aherero harboured the parasites, 
b u t  possibly they were in fected  in the Transvaal, as 
they  had been w ork ing  in the m ines for som e tim e.

A s  regards the rest o f the coun try, I  believe that 
the high veld and m ore tem perate parts are free from  
the disease ; that is to say, the Cape C olony (except
in g  D e Beers’ m ine at K im berley), Orange Jj1' ’61' 

'C o lon y , Basutoland, B echuanaland, and m ost o f the 
T iansvaal. I  m a k e  this statem ent because I  have not 
com e across the disease am ong m any thousands 0 1  

■natives passing through m y hands from  these parts.
T he next question to be considered i s :  VVliat 

effect has the im portation o f this enorm ous body o l 
in fected  labourers on the underground w orkers in 
t h e  m ines o f the Transvaal ? ’

K n ow ing  the m anner in w hich the disease spread 
in K im berley  and som e o f the m ines in E ngland and 
E urope, one w ou ld  be justified  in  an ticipatin g  disas
trous results. .

I  th ink, how ever, that those responsible tor tlie 
m ines are to  be congratu lated  on the fa ct that, 

■excepting the underground hands on one (possib ly 
tw o) properties, the European miners have not 
becom e in fected, nor as a general rule have the native 
labourers been re-infected.

In view’ o f the previous statem ents show ing the 
■amount of in fected  m aterial w'hieh m ust for years 
have-been poured into the m ines, the assertion that 
the European m iner does not contract the disease is 

■ a daring one to  express, and requires substantiation 
before it can be accepted. I  therefore subm it the 
fo llow in g  facts for you r consideration :—

(1) I  have m ade careful inquiries from  m edical 
m en practising on the m ines as to. the cccnrrence o f 
the disease am ong E uropeans em ployed underground. 
W ith  the exception  o f men on one m ine, I  have on ly  

•obtained accounts o f tw o E nropeans be ;ng infected. 
One o f these was a  recent arrival. I  am not^ certain 
that the other had not been w ork ing  in the in fected  
m ine already referred to.

T he m edical men along the reef are thoroughly  
alive to  the possibility  o f the existence o f the disease, 
and specim ens o f the faeces o f m iners suffering, from  
sym ptom s in any w ay resem bling those o f an k y losto 
m iasis are' frequently  subm itted for m icroscopical 
■examination, and negative results obtained.

If the disease were spreading to any exten t am ong 
"the Europeans, it  w ould  be recogiiised, as it w’as in 
K im berley  and on the one in fected  m ine here.

(2) I  th ink a m ore convincing  argum ent against 
"the infection occurring exten sively  is that whereas
the percentage o f infected  natives w ho have never 
been below  ground is 55 ‘48, that o f boys w ho had 
w orked  on the m ines is 32*35, and m ost o f these have 
certain ly  w7orked barefooted  111 the mines for m onths; 
because, if in fection were occurring to any exten t 
below  ground, there w ou ld  certain ly  be no lednction  
in the num bers found to be harbonring the parasite. 
On the contrary, a fter a period o f exposure during 
their w ork in the m ine, one w ould expect a m arked 
increase. T

(3) W hile m aking post-m ortem  exam inations I 
have been astonished at the small num ber o f para
sites found in each intestine. .

(4) In  the course o f m y duties I  see hundreds o f sick 
natives o f all tribes who have w 'orked.on the m ines, 
y e t  I  cannot call to m ind cases o f an kylostom iasis 
occu rrin g  am ong any bnt trop ical boys. I f  the m ines 
were seriously infected I  should see cases am ong the 
M ’X osa  and other Cape C olony natives, as w ell as

■ am ong those from  m ore northern parts.

These facts have satisfied m e that at present the 
m iners on the B an d, European and coloured, are not 
being infected  w ith  the disease, or at an y  rate, if 
they  are, it is on ly  to  a very triv ia l exten t. W h eth er 
this satisfactory  state o f affairs w ill continue in  fresh 
m ines lem ains to be seen.

W e  have now to consider, under the circum stances, 
w hy everyone em ployed underground is not in fected .

T he filthy habits o f m any o f the natives exclude 
all idea that the sanitation is so perfect that it 
prevents the disease spreading. O ther factors m ust 
therefore be looked  for. I  believe there are several 
in operation. T o the best o f m y  know ledge th ey  a r e :

(1) T he acid reaction in m any o f the m ine waters.
(2) Iron salts contained in som e o f the mines.
(3) L ow  tem perature o f som e workings.
(4) D ryness o f som e mines.
(5) N ature o f soil in the mines.
These factors m ust be .considered separately, 

though m ore than one o f them  m ay exist in some 
m ines or in one portion at the same tim e.

(1) Acid Reaction o f  Mine Waters.— M an y  o f the 
m ine waters are extrem ely  acid. One sam ple o f a 
series I  had taken showed an acid ity  equal to 0'79% 
sulphuric acid. T he degree o f  acid ity  varies in 
different m ines and in different parts o f the same 
m ine, depending as it does on the ox ida tion  o f the 
pyrites and on the am ount o f w ater passing o\ei 
them . T herefore, until the reef is exposed, very 
little  acid is form ed, consequently  it  takes a m uch 
longer tim e for  the w'ater o f a deep level m ine to 
acquire an acid reaction than for  that o f an outcrop. 
T he fo llow in g  analyses dem onstrate this p o in t :

Mine A .
V ertical D epth. D egree 

Feet. o f A c id ity
Sam ples taken on 6th level ... 786

8th level ... 1,049 2S'20 
10th level ... 1,348 26'76 

Mine B. l_
Sam ples taken  on 6th level ... 820 2 ’ /0

8th level ... 1,086 19'80 
,, 11th level ... 1,618 43'30 

Mine C.
D egree of 

A lkalin ity
Samples taken from vertical sump ... 0 o

,, east incline ... ... 0"27
’tt ,, east shaft tank ... 0'18

M ines A  and B were outcrop  mines, w ith m arkedly  
acid  water. C was the deep level m ine to  A  and B. 
Its  water was alkaline throughout, w hich m ay be 
accounted for  b y  the fa ct that there was a large 
am ount o f w ater com ing dow n the shaft through ‘ 
a lkaline strata. T he am ount o f reef exposed in the 
m ine was sm all, consequently  there was insufficient 
acid  form ed to neutralise, m uch less a cid ify , the 
bu lk  o f the m ine water. One m ay expect, how ever,

. that, as the m ine is w orked , and as m ore and m ore 
reef is exposed, the a lkaline water w ill be neutralised 
and finally given an acid -reaction.

This w ill, I  trust, give  som e o f the reasons accoun t
ing for the degree o f acid ity  varying in different 
places. .

T o return to the effect o f the acid reaction on the 
spread o f an kylostom iasis. Dr. B oy cott , when 
reporting on the L evant and other m ines, states that 
the sodium  chloride in them  prevented the spread o f 
the disease. H e found that a 2'5% salt solution 
q u ick ly  k ills ankylostom a larvae. I f  a saline solu 
tion  is useful in this m anner, one w ould expect an' 
acid one to have an equ ally  beneficial effect.^ Dr. 
M ay ; the G overnm ent B acteriologist for  the T rans
vaal, undertook experim ents in th is-m atter, which
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prove that a 0'75% solution o f acid stops the form a
tion o f an kylostom a larvae, and that probably  a 
m uch low er degree o f acid ity  w ill prevent the larvae 
when form ed from  penetrating the skin.

I t  m ust therefore be adm itted that as some mine 
waters have a larger am ount o f acid than 0'75%, this 
acid reaction does at tim es safeguard the underground 
w orker from  in fection. °

(2) Iron S a lts.—  Dr. M cC rae, the G overnm ent 
A n a lyst for  the Transvaal, has suggested that pos
sib ly  the iron salts (sulphates) m ay act in the same 
m anner as the sodium  chloride lias done in som e 
Cornish m ines in preventing the spread o f the disease, 
bu t experim ents in this direction have not been m ade.

(3) Temperature.— It is stated that larvae do not 
develop at a  tem perature below  77° F. Som e o f the 
w orkings o f the m ines in the Transvaal do not reach 
that tem perature.

T his fa ctor m ust be  looked  upon as a further sa fe 
guard.

(4) D ryn ess.- T he larvae cannot develop  w ithont 
a certain degree o f m oisture. Som e m ines in the 
Transvaal are excessively  d ry , and so are protected 
in this way.

(5) D r. M athias has snggested that possibly the 
nature o f the soil below  ground m ay have an influ
ence on the spread o f the disease. H e suggests that 
a foundation o f finely-ground quartz, snch as m ight 
be found in parts o f gold  m ines, would not be snch 
a suitable m edium  for  the larvae o f the parasite to  live 
in as, for  exam ple, the m oist blue ground o f a 
d iam ond mine.

W e  see, therefoie, in discussing the presence or 
absence o f this disease on the R and, one m ust con 
sider each m ine and each portion  o f each mine on its ■ 
merits.

P robably  other causes’ w ill y e t be discovered to 
account for  the non-infection o f the m iner o f the 
Transvaal.

I  m entioned one mine as being an exception. On 
this m ine, every European em ployee w ho went below- 
ground, from  the m anager dow nw ards, contracted a 
cutaneous eruption, recognised as ‘ bunches,’ and 
was found after a tim e to  harbour the parasite, and 
had to undergo treatm ent.

T he m ine in question is a deep one ; the tem pera
ture below  ground was high ; it  contained a large 
qu antity  o f water, sam ples o f which gave a uniform ly 
alkaline reaction when tested .. T he underground 
w orker was therefore not protected by any o f the 
fou r factors described above.

F rom -all accounts it  appears that the tim bering in
the m ine was the m ost fru itfu l source o f in fection__
m iners sittin g  on dam p w ood contracted sores on 
their buttocks.

I  have noticed that m any pneum onia patients from  
trop ical parts develop an irregular tem perature on or 
about the fourth d ay  a fter  their crisis.

This irregu larity  is, I  believe, often produced by  
the parasites, because I frequently  find their ova  in 
the excreta  from  such cases, and a course o f thym ol 
usually brings the tem perature to  norm al and perm its 
convalescence to proceed w ithout interruption.

Diagnosis.— A  m icroscopical exam ination o f the 
faeces is the on ly  m anner am ong the South A frican  
natives that the diagnosis can be m ade w ith  certainty. 
T he blood  coun t is nseless as a  means o f differential 
diagnosis, as so m any other parasitic diseases are 
prevalent in this coun try , w hich cause an increase in 
the num ber o f eosinophiles. This is w ell dem on
strated b y  the fo llow in g  table, which shows the 
various species o f worm s found at post-m ortem  
exam in ation s;—

Tribe;
No.

' exa
mined.

Bilhar 
zia 

worms 
in liver.

Anky-
lostom e

Round
worms

Tapi: ■ 
worm.

M ozam bique 215 102 139 17 1
1Q nelim ane 129 60 81 32

N yassa 52 16 27 10 2
Brit. Cent. A frica 10 4 2 1 1
B eira boys 3 1 2 0 0
A ngon i 14 2 3 1 0'
Shangaan 65 23 32 27 2
T onga ... 6 0 1 1 2
M yam baan 106 28 30 36 7
M tyop i 40 9 15 8 8
Transvaal Basnto 12 1 1 0 o 1D am ara 19 0 2 1 o
Swazi ... 1 0 0 0 1
P ondo ... 6 0 0 1 3
M ’X osa 5 0 0. 2 ]
M ixed  R aces 9 0 0 0 0

T ota l 69-2 246 335 137 30

—G. A. Turner.—Transvaal Medical Journal 
Sept., 1908. (J. A . W .)

M ink Tailings on the R and (planting grass, 
e tc .) .— “ I exam ined som e sam ples o f the tailino-s 
taken from  such heaps som e tim e ago. I therefore 
append an abstract o f a report w hich I  w rote in 
1905 on .behalf o f the M un icipality  o f Johannesbnro- 
l 'o u r  sam ples were received, which were described as 
follow s :— 1. From  fresh tailings taken from  the 
skip  on the w ay to  the dum p. 2. From  tailings about 
six m onth old, taken from  ju st under the surface o f 
the dum p. 3. From  tailings about tw elve m onths 
old. 4. l<rom tailings which had been exposed to 
the weather for at least six years. A ll samples 
were from  the Ferreira dump. In  N o. 1 no appre
ciable am ount o f cyanide could be detected (the 
exam ination was not m ade until the sam ple was a 
few  weeks old), bu t the presence o f sulphides in con
siderable quantities was clearly evident. I am 
inclined to think, therefore, that the sterility  o f the 

dePendent i;lore upon the presence o f 
sulphides than o f cyanides. The com position o f the 
tailings is shown by  the fo llow in g  fig u res : — 
M oisture, 5'47 ; loss on ign ition , 1-10 ; silica, 90 ’76 • 
iron ox ide  and alum ina, 2 35 ; lim e, 0 91 ; m agnesia ’
0 -2 1 ; potash, 0 0 5 ;  phosphorus pentoxide,”  0'03 • 
total, 100-87. The m ineral ingredients necessary 
for  p lant grow th— potash, lim e, m agnesia, and phos
phoric acid— are thus present in sufficient quantities 
for  the requirem ents o f plants, the first named beino- 
perhaps m ost deficient. B ut the presence o f oxidis”  
able sulphide o f iron renders the m aterial steriie 
even if the absence o f nitrogenous m atter d id  not do 
so. T he sulphide o f iron undergoes slow  oxidation 
being slow ly  converted by  absorption o f oxygen  into 
Sulphate o f iron and free sulphuric acid, which at 
first is neutralisd by  the lim e present. Thus a t first
(N o. 1 ) the tailings are d istin ctly  alkaline in reaction
due to the presence of free lime, after some time 
(N o. 3) they become neutral, while after some years 
(No. 4) they develop a distinctly acid reaction. The 
total sulphur present diminishes as time elapses 
owing to the formation of soluble sulphates and 
their removal by rain. Determinations o f  the total 
sulphur and soluble (in water) sulphur gave the 
following Total sulphur : Fresh, 1 -21; six months,
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1-21 ; tw elve m onths. 1 10 ; s ix  years, 0 24%. Soluble 
su lp h u r: b'resh, 00 1 2  ; six m onths, O’OIO; tw elve 
m onths, 0 011 ; six years, 0 029%. It  would thus 
appear that during the lirst year the oxidation and 
rem oval of the snlplm r was slow , but that afterwards 
it  proceeded m ore rapidly , bu t that even aftei six 
years there still rem ained som e nnoxidised sulphur.
'Of course, these deductions are based on the jissnm p- 
tion that the m aterial when deposited was o f sim ilar 
com position during the whole period.
• In  order to render the tailings m ore capable o f 

supporting plant life, it  seem s to  me to be necessary 
- 1  T o destroy the ox id isable  sn lp h u le s -p y n te s , 
etc 2. T o  increase their p orosity  and friab ility . .1 
T o  add the necessary nitrogenous organic m atter. 4.
T o neutralise the acid ity  w hich develops upon the 
oxidation  o f the pyrites.

No. 1 could on ly  be done on the large scale by  the 
air and for  this to occnr N o. 2 would have to be 
effected N o. 2 could probably  be accom plished by 
m ix in g  the surface o f the dum p w ith  gram ilar 
‘ c l in k e r ’ from  engine f u r n a c e s ,  re jectin g  the line 
ashes and the very  coarse clinker. 'T h is  adm ixture 
w ou ld  render the surface porous, and w ould favonr 
ox idation  by  fa cilitating  the access o f oxygen . 1 he 
oxidation  Would be favoured b y  period ically  w ater
in g  the surface. N o. 3 would be best done by adding 
stable m anure or sim ilar m aterial after Isos. 1 and 'I 
had been in opeiation  for  som e time. If added too 
earlv the organic m atter being itself oxidisable 
w o u l d  tend to  prevent the ox idation  o f the pyrites 
No. 4 could  be best e llccted  by  the addition  of 
powdered lim e added sim ultaneously w ith  the stable 

■manure. A s  to quantities, it  is d ilh cn ltto a d v i.s e ; 
p robably  10 or 12 tons o f clinker per. acre w ould 
suffice. * T he grannlar clinker shonld be spread on 
the surface and harrow ed or raked in, and an 
occasional harrow ing, say, once a m onth, w ould  
probably  be helpfu l, especia lly  after rain oi w atei-

T he stable m anure shonld be applied at the rate t 
of 20 or 25 tons per acre, and pow dered lim e to the 
am ount of, say, 2 tons per a c r e ,  w ell harrowed in 
fo llow ed  after a m onth or six w eeks by  the grass or 
other seeds. .

I  fear the above m ethod w onld be expensive, bnt 
I cannot suggest any cheaper plan lik e ly  to be su c
cessful O f course, another m ethod, bnt J. teai , 
alm ost too laborious and expensive w ou ld  be to ; 
cover the dum p w ith  a layer o f soil to a depth o f 6 
or S in ., and plant the seeds in that.

' O ar agroslologist, M r. B u rtt-D avy , suggests Ber- . 
m nda grass, ‘ S p recht kw eek  g r a s ’ (Cynodon 
D a cly lo l) as a su itable grass for the purpose o f ,

tr!iome relief from the annoyance of dust blowing 
from the dump heaps might possibly be derived from , 
the use of shelter belts of trees planted round the . 
heaps but, of course, a considerable time would be 
required for the trees to grow sufficiently high to be

' ellective. Ourconservatorof forests, M r. L egat, advise •
Eucalyptus viminalis as the most suitable tree, to be 
planted in belts at least a c h a i n  wide around the 
dumps, the trees to be planted 6 ft. apart, and those 
nearest the dump to be allowed to be highest, those 
h ir t lS s t away Fowest. so that the wind would be 
turned upwards by the belt. I  am afraid, however 

' that the problem is a difficult one, antl ™ a,ny <̂ se 
would entail considerable expense and labol' r' * 
regret that I cannot suggest a n y  simpler and less 
troublesome■■plan.” -HKEDERT I n g le  -  fransvaal 

' Agricultural Journal, J u ly , 1908, p. 636. (G. H . .)

I ron-ore Cement in  Sea  W a t e r . — “ A 
pam phlet has been published by  a Germ an cem ent 
com pany covering a series o f tests o f the resisting 
and enduring qualities o f iron-ore cem ent and P o rt 
lan d -cem en t, from  which the fo llow in g  conclusion 
w as reached by  the com pany

Through our experim ents w e arrive at the con 
clusion that the resistance o f the Portland cem ent 
w hich w e used for com parative tests depended upon 
tw o points, nam ely, the-m ethod o f m anufacture and 
the percentage o f alum ina. Those m ade under the

■ w et process invariab ly  showed greater constancy o f 
value than those m ade under the dry process, suppos
in g  that the contents of alum ina (lid not vary too 
much. T he am ount of alum ina, w ithout doubt, is 
the m ore decisive fa ctor o f the tw o. A ll experim ents 
were convincing evidence o f the fa ct that, a cem ent 
disintegrates the sooner or suffers so • m uch m ore 
serious dam age within a given tim e the higher its 
contents o f alum ina. P ortlan d  cem ents, beiiig low  
in alum ina, show greater resistance in the presence 
o f rrypsum or in sea w ater than those o f a high pei- 
centaue o f alum ina, but, in the long run, even the 
forme”  go  to  destruction. Iron-ore cem ent, . as 
previously stated, passed the severest tests w ithout 
the slightest dam age—its contents o f alum ina never 
exceeding 1 ’5%.

A ll the foregoing  statem ents w arrant the declara
t i o n  that w ell-burned iron-ore cem ent is to be nse<J 
for  m arine construction , for sea-w ater canals, and 
for all cases in which the concrete conies in contact 
w ith sulphuric acid* salt solu tions.’ U nited  States 
Consular R ep ort.—  ylfin.es and Minerals, A u g ., 1908. 
(A .R .)

R e in fo r c e d  C o n c r e te .— Its efficiency has been 
thoroughly  dem onstrated, and it  is n ow .recogn ised  
a s  a perm anent m ethod of con stru ction ; it  is proof 
against the deteriorations to which other m aterials 
are snbiect.. I t  is lire-proof, resists earthquakes, is 
rnst-proof, practica lly  everlasting, and its strength 
is continually  increasing w ith age. ■

The constituents from  w hich it  is m ade can easily  
be obtained in alm ost any locality , i.e., sand and 
crushed stone or b a lla s t ; on ly  the steel and cem ent 
bein'* brought an y  distance. In the early  stages 
crushed stone concrete is a little  stronger than 
b a l l a s t  concrete, but at the end o f 30 days ballast 
concrete is ju st as strong as stone concrete, and from  
then onw ards its strength begins to  surpass it.

I t  has recen tly  been proved that a m oderately  line 
sand will f iv e  a stronger concrete than a sharp coarse 
sand ; sand taken from  beds in contact w ith  im pure 
w ater k ills the action o f the cem ent and shonld be 
condem ned. P it or bank sand is a very satisfactory  
k ind to use. Cem ent shonld be of the very  best 
grade .and be subjected  to m any m echanical tests 
during the_progress of the work.

C oncrete m ixing is an im portant featu re, only  
c l e a n  w ater free from  acids and strong a lka li should 
be  used in m ixing. T he resultant should be  that 
know n as a w et m ix tu re ; no concrete w hich has

■ once begun to  set should be deposited..
Concreting shonld never be done in freezing 

weather ; concrete should be reinforced in a vertical 
as well as a horizontal plane.

R einforced  concrete ' is the best form  o f construc- 
tion  when properly handled, and the w orst when 
im properly- liandled - M  K ahn  - 7 .  o f  Engineers 
and Ship Builders o f Scotland. (G .ii .o .)
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No,v. 1908. Reviews and■ New hooks.
m

Reviews and New Books. >
f  We 'shall be pleased to review any Scientific or Tech

nical W ork sent to ns for that purpose.)

Cy a n id e  P ro'cess. B y  E . B. W ilson , E .M . Fourth 
E d ition , revised and enlarged. P rice 6s 6d 
(New- Y o rk  : John ■ W ile y  & Sons. London

. Chapm an & H all, L im ited .) , •
C yanid ing is now  perhaps the best known- process 

ill gold  m illing, y e t  since the first edition o f this 
w ork  was published in 1895, although' m any theories 
have been advanced and proved or found worthless 
tliere rem ains 'still m uch to learn. C yanid ing has 
w idened in scope to such an exten t that ores are now 
su ccessfu lly  treated^ w hich were once considered 
beyond the capabilities o f the process.

Ih e  present ed ition  is designed especia lly  to 
describe the im provem ents that have taken place in 
the treatm ent o f slim e since the last edition o f the 
w ork  pnblis led in 1902. N o  unnecessary details are 
incorporated in the w ork, and b y  thus dealing alm ost 
solely  w ith practical facts about the process rather 
than with m echanical details, the author has been 
able to publish this little  w ork in a terse and lucid 
form .

The fo llow in g  apparatuses are described : B u tter ’s 
d istributor with B laisdell im provem ents, Sweetland 
press, M oore ’s stationary and vacuum  iilter, Blaisdell 
pressure h ltcr, K e lly  pressure filter, the A dair-U sher 
slim e process (introduced in South A fr ica  in 1907) 
and the N ico l’s slim e settling process. A ll  these 
processes are d e a r ly  illustrated by  diagram s, and the 
rate o f cap acity  ot the various appliances connected 
w ith . each -process d istin ctly  stated, together w ith  

-their respective advantages.
C onsiderable space is devoted to the application o f 

e lectricity  in cyaniding, both  -time, cyanide, and 
zinc being saved by  its adoption , as well as other 
advantages gained through its em ploym ent. This 
branch o f the su bject is thoroughly- dealt w ith  in 
the \ arious chapters on electrodes, ‘ current, anodes, 
and cathodcs.

A  chapter is devoted  to the Siemen’s -lla lsk e  and 
P elatan -C len ci processes, another to general in form a
tion on cyanid ing, and an appendix at the end o f the 
book gives instructions bow  to proceed w ith  a  treat
m ent o f a case o f cyanide poisoning in ' the absence 
ot m edical assistance. T he w ork is carefn lly  and 
concisely  w ritten, and is thoroughly  in d exed .”  —  
London Mining. Journal, Oct. .1,0, 1908. (YV. A . C.)

.H i n t s ' on A m algam ation  a n d  the  Gen eral  
Care  of Gold M ills . B y  W . J. A dam s . San

- F rancisco., Gal., 1908; Mining and Scientific 
Press P p  120, illu.s. F or sale by  The Mining 
World. P rice, $2. y

“ There .are a num ber o f books on gold  m ill 
practicc, and w hile som e have m erit b y  reason o f the 
experience o f their authors, others fail to satisfy  the 
popular dem and, because they are,'w ritten  in the 
technical language w hich few practical m illm en can 

-understand. M r. A dam s, in revising the second 
edition o f his excellen t treatise, has takeii pains to 
em ploy the language that can be understood by  all 
and w isely condensed his explanations o f the im port
ant features of. g old  m illing, so that the busy man 
need not lose tim e in gain ing the know ledge w hich 
lie desires. T he title  o f the book  has been w ell 
chosen, for the reason that ‘ h in ts ’ on am algam ation 
.are wanted a like  by  the experienced and inex-

■ 1 9 0 ^ 4 4 ™  (W.nA 7 c  r '  Minin9 World' Sept- 19’

Genesis of M e tallic  Ores an d  of the R ocks
WHICH ENCLOSE THEM. B v  BRENTON S vatomc;
M  Inst.C .E  C M  E . ;

i! A t ii maP\ ?  (L ondon: The Mining Journal.) 
“he geologica l form ation and m ining possi

bilities o f m any lands, M r. B renton Sym ons has 
■wntten m uch that is valuable,- lucid , and to the 
point. In the latest published o f his w orks ‘ The 
Genesis o f M eta llic  Ores, and o f the R ocks’  w hich 

.enclose them , lie has endeavoured, and that with 
m arked success, to bring the com plex scientific prob
lem o f the genesis o f ore deposits ou t only w ithin the 
com prehension o f the average man in the street, but 
to m ake it  intensely interesting reading, and that 
m uch on the lines that inspired Cam ille Flam m arion 
when he brought astronom y within the understand
ing o f the average lay  intellect. In  his w ork , which 

"1 Plvri nt?,(i’ wel1 w r*tten, and adm irably illu- 
strated, M r. Sym ons, avoid ing -all scientific phrase- 

" . ' c h ,  how ever ordinary it  m ay be to  the 
student, is caviare to  the m ultitude, leads the reader 
on step b y  step from  the hypothesis o f creation to 
one certitude o f the cieated  as exem plified in that 
portion o f the earth ’s crust which lie so lucid ly  clas- 
sihes ih e  publication o f the w ork should be parti
cu larly  w elcom e in that it  fills' the hiatns between 
the prim er, w hich is o f litt le  use outside the sixth 
standard, and the average text-b ook  which assumes 
the student s know ledge to be on a par w ith  that of 
tue author. — The Mining Journal, Sept. 26 1908 
p. 406. (W . A . C .) ’

G o ld  an d  .S ilver . Com prising an E conom ic 
H istory  o f M ining in the U nited  States, the 
geographical and geologica l occurrence o f the 
precious m etals, w ith  their m ineralogica l asso
ciations, h istory and description o f m ethods o f 
m ining and extraction  o f values, and a detailed 
discussion o f the production o f G old and Silver 
ill the world and the U nited  States. B y W alter  
K. Cra n e , P h .D . F irst E dition . Pp. 727. Price 
p i8'-( ew .Y ovk  : John W iley  & Sons. L ondon • 
Chapm an <V. H a ll, L im ited.)

“ A lth ough  the title on the cover o f this w ork  ( “ A  
irea tise  on Gold and S ilv e r ” ) w ou ld  indicate that 
it  covers a w orld-w ide range, it is p ractica lly , as 
shown ill the preface, conlined to the occurrence o f 
the precious m etals in the U nited States, and will 
u ltim ately  form  a part o f the E conom ic H istory  o f 
the U n ited 'S la tes  to be published by  the Carnegie 
Institution  o f W ashington . °

I his com pilation should prove a valuable w ork  o f 
reference, especia lly  as the original sources are very 
fu lly  given. About, ha lf o f  the w ork deals w ith the 
occurrence and geologica l distribution o f the m etals 
— over 100 pages w ith  the m ining, and over 200 pages 
w ith  the treatm ent o f  the ore. T here is also, in 
addition, to the numerous valuable tables which 
appear w ith  the letterpress, an appendix o f tables 
dealing w ith the. discoveries of, d istricts, the occur- 
renc® ani* m ineralogical association of. gold  and silver 
and the outputs and values for individual districts 
and mines. A  useful b ib liography is also appended!

Ih e  w ork  w ill, under any circum stances, be found 
of ex tiem e value as a book  for  reference, and the 
sections dealing w ith  the extraction  o f- values 
a though as already stated, often unduly brief, are 
ab ly  dealt w ith , present the processes clearly  and 
correctly , and are w ell up to date, and m ay be 
read w ith  advantage before consu lting other treatises 
which; have been written on special branches o f treat- 
405 ( V R n̂ on Mlnin3  Journal> SePt- 26,. 1908, p.
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Selected Transvaal Patent Applications.
- R e latin g  to Ch e m istr y , M e t a l l u r g y  and  

M in in g .

Com piled b y  C. H . M . KlSCll, F .M .C h a rt In st.P . A . 
(L ondon), Johannesburg (M em ber). .

( N .B .—In  this list (P) means jprovisional 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 .) 418/08. L ouis Scliedl. Im provem ents in
iock ev  or rope grips for m echanical haulage system s
and the like. 19.10.08.

(C ) 424/08. H einrich  F lottm ann . Im provem ents
in  rock  drilling m achines. 23.10.08.

(C .) 425/08.- Patrick Joseph D onovan. Improve
ments in filters. 22.10.08. ,. . vi-lid 

(C .) 426/08. Charles B udd R ichards. I lu id
operated tools. 23.10.08.

(C.) 427/08. L ouis W illia m  G reve (1), Charles , 
B udd R ichards (2). P neu m atic ham m er and d n ll
b it. 23.10.08. , ^  , 

(P .) 428/08. A lexan d er Cullen \\ hitehead.
A d ju stab le  tube scraper. 26.8.08. . . .  , w .1f ,

(P .) 429/08. R obert C lifford de Lornie (1), W ilfred  
G eorge de 'L orm e. Im provem ents in tipping trucks.
26.10.08. T , 

(C .) 430/08. W illia m  M cV itty . Im provem ents 
in  driv ing means for rotary  ore feeders. 26.10.08.

(P .) 431/08. H enry Jam es Sliedlock  H eathei. 
Im provem ents in lightn ing  arresters and other 
apparatus for protecting electric circu its against the
effects o f abnorm al rises in  voltage. 27.10.0S.

(P .) 442/08. W ilh e lm  M auss. Im provem ents in 
self-feeding percussive apparatus. 4.11-08.

(P .) 443/08. H ugh H en ry  B oyd  Stew art. Im 
provem ents in the construction  o f dam s, weirs, quay 
walls, retaining walls and the like. ■ 5.11.08.

(P .) 445/OS. Jam es W est. Im provem ents in
grips for cable haulages.

(C .) 447/08. Sir James Heath-(1), W illiam  Hales 
T ui ner (2). Improvements in or relating to the drilling 
of rock or the like  and apparatus for use in connec
tion therewith. 6.11.08. -

(C .) 449/08. H en ry  Rainhard. Im provem ents 
relating to  the.m anufacture o f'm eta l tubes, rods, and
the like. 6/11/08. -

(P .) ’ 450/08. A lexander John A rbu ck le  (1), 
A lfred  Osborne (2). Im provem ents in m eans for 
separating pulverised  ̂ ore or other com m inuted  solid 
m atter from  liqu id. 7.11.08.

(C .) 452/08. F ritz  W agner. Im provem ents 
relating to  a m ethod o f and means for obv ia tin g  the 
vibration o f m ain pressure valves. 13.11.08.

(C .) 453/08. M ortim er F rederick  M eiville . im 
provem ents in apparatus for the production  ot 
carburetted air. 13.11.08. w  ,f  ]

(P .) 454/08. G eorge Hans K irsch (1), v\ alford 
R obert D ow lin g  (2). Im provem ents relating to tube 
m ills and-sim ilar grinding apparatus. 13.ll .u s .

(C .) 455/08.. H en ry  W olfg a n g  F oust. Ore con 
centration iig . 13.11.08. . , 

(C .) 456/08. Jam es Palem er Hearn. A n im proved 
pendulum  pum p w orked  w ith an ad ju stab le  w eight. 
18 11 08

(P .) 457/08. H erm ann Stadler. V en tila tin g  
structural sheet. 18.11.08.
• (C .) 459/08. S idney Sm ith. Im provem ents in 
carburetting apparatus. 20.11.08.

(P .) 460/08. T u llic  B ubola. Im provem ents in or 
relating to  tanks or vats for  the treatm ent o f crushed 
ore products. 21.J1.08.

(C .) 461/08. H arry M urson T hom as (1), John  
W y lie  Craig N iven  (2), John G reig  (3), R obert N iven
(4). Im provem ents in furnace for heating hand rook 
drills, m achine rock  drill b its arid sim ilar edge-tools 
preparatory to  the sharpening o f same. 21.11.08.

(C .) 462/08. R obert F in d lay  Sturrock . Im prove
ments in  furnaces for boilers, 23.11.08.

(P .) 463/08. R ichard  Colson. A n  im provem ent 
in dropper and posts and sim ilar articles used for 
fen cin g  and sim ilar purposes. 23.11.08.

(P .) 464/08. Thom as Passe. Im piovem ents in 
means for im parting the interm ittent rotary  m otion 
to the pistons o f rock  d rillin g  m achines. 23.11.08.

(P .) 465/08. Charlton F rederic B ayly . D evice  
for regulating the underflow  o f cones, spitzkasten 
and the like. 24 .11.08.

(C .) 468/08. H ubert E lw ell Sm ithy Im prove
ments in and relating to carburetters. 2 /.  11.08.

(C ) 469/08. R ichard  Sclierl (1), E m il F a lcke (2), 
Paul Froeh lich  (3), A lfred  K uerth (4). Im provem ents 
in or relating to gyroscop ic m echanism . 27.11.08.

(C .) 470/08. H einrich F lottm ann . Im prove
m ents in pack ing for rock  drills. 27.11.08.

(C .) 471/08. H einrich  F lottm ann . Im provem ents 
in rock  drills and other pneum atically  operated tools.
27.11.08.-

Changes o f  Addresses.

Member 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 at once 
notified o f  non-receipt o f  Journals and Notices.

Ba w d e n , F. A ., Z/o G erm iston ; Ingleside, R edrnth , 
C ornw all. •

B e l l , II. C. F ., I/o C lev e la n d ; Cala; T em buland,
c  c

Bel l , S. W ., I/o R h o d e s ia ; T an kerv ille  H ouse, 
N ew castle-on -T yn e, England. "  •

B r ic k h il l , H. G ., I/o Germ iston ; N igel D eep , L td., 
P . O. B ox  50, N igel.

Ca r r UTHEES, J . T ., I/o F ord sb u rg ; 670; H igh S t., 
B rixton . ' • '

Ch am bers , A . L ., Z/o Johannesburg ; Subeni top p ers  
(N atal), L td ., Subeni P. O. via  V ryh eid  ,

D rakis, F ran cis , l/o N ew  Y o rk  ; 310, K oh l B u ild 
ing, San F rancisco, Gal., U .S .A .

Her b e rt , S. A ., to Siliim er D eep , L td ., P . O. B ox  
178, G erm iston. • • •

INGL1S, A . B ., I/o C leveland ; T hornton  L itt le G . M.
C o., B arberton. ’

Ogle , F. B ., to Sim m er D eep , L td ., P . O. B ox  178, 
Germ iston.

Price , W . S. V ., I/o J oh an n esbu rg ; G in sbergs 
C ottages, Benoni.

SiMMONS, T. W ., l[o Johannesburg ; .Consolidated 
L anglaagte M ines, P . O. B ox  15, L anglaagte. 

TURNER, H . F . S ., I/o Johannesburg ; N ew  Prim rose 
G. M . C o., L td ., P . O. B ox  193, Germ iston. 

URQUHART, W . G ., l\o K rugersdorp ; Sim m er D eep, 
L td ., P . O. B ox  L78, Germ iston.

W eston , E. M ., I/o B ra k p a n ; 19, Jum per St., 
Jeppes E xtension , Johannesburg.

WOODB.URN, J . A .,  I/o Johannesburg ; M essina 
D e v e l o p m e n t C o .L t d . ,  G renfell Cam p, via 
P ietersburg. ' ■ '
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