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Proceeding’s
AT

Ordinary General Meeting1, 
February 20, 1909.

The Ordinary General Meeting of the Society 
was held in the Lecture Theatre of the Trans
vaal University College, on Saturday evening, 
February 20th, Mr. R. G. Bevington (President), 
in the chair. There were also present-:—

37 Members : Dr. J. Moir, Messrs. A. McA. 
Johnston, E. H. Croghan, K. L. Graham, A. 

.R ichardson, G. O. Smart, Prof. G. H. Stanley, 
A. Whitby, H. A. White, Prof. J. A. W ilkinson’
D. J. Arkell, W. Beaver, H. D. Bell, E. Blume, 
M. H. Coombe, G. A. Darling, A. D. Gilmour, 
J. C. Greer, J. H. Hamill, Dr. J. McC. Henderson,
E. Hollis, A. G. Hoyer, Hy. Lea, J. Lea, J. 
McLennan, J. Pyles, S. C. Quin, W. H. Roe,
O. D. Ross, H. A. Scarf, S. Shlom, R. Stokes,
A. Thomas, O. Tonnesen, J. F. Walker, and 
Dr. E. Weiskopf.

10 Associates and S tudent: Messrs. A. R. 
Adams, J. Cbilton, H. G. Kirkland, A. Locke, 
C. L. Moon, R. Murdoch, D. Nicholas, W. A. C. 
Tayler, W . Waters, and .J. Whitehouse.

12 Visitors, including Dr. Mehliss, Messrs. D. 
Greig and J. A. Vaughan ; and Fred. Rowland, 
Secretary.

The minutes of the previous meeting, as 
printed in the January Journal, were confirmed.

NEW MEMBERS.

Messrs. J. Whitehouse and W. Beaver were 
appointed scrutineers, and after their scrutiny of 
the ballot papers, the President announced that 
all the candidates for membership had been duly 
elected, as follows :—
A l l e n ,  R o b e r t ,  M .A . ,  B.Sc., M .I.M .M ., Villa 

Escobedo, Chihuahua, Mexico. Metallurgical 
Engineer.

B a r c l a y ,  G e o r g e  M o o r e ,  Knights Deep, Ltd.,
P. O. Box 143, Germiston. Mining Engineer. 

B o w e r s ,  H. O., Robinson G. M. Co., Ltd., P. O. 
Box 1024, Johannesburg. Mining Engineer.

B u s c h ,  G u s t a v e  E d g a r ,  New Lisbon-Berlyn, Ltd.r 
Pilgrims’ Rest. Mining Engineer.

C a n t o r ,  B e r t i e  C h a r l e s  M o x o n ,  Blanket Mine, 
Gwanda, Rhodesia. Mining Engineer.

C r o p i -k r ,  C e c i l  H o w e ,  c /o  Institution of Mininn; 
and Metallurgy, Salisbury House,, London, E.C° 
Mining Engineer.

D o d d ,  H e r b e r t ,  City and Suburban G . M. Co.,. 
Ltd., P. O. Box 1026, Johannesburg. Mim■ 
Captain.

F o r d ,  F. C., P . 0. Langlaagte. Cyanider.
H e a l e y ,  J o h n  E d w a r d ,  East Rand Proprietary 

Mines, Ltd., P. 0. Box 145, East Rand. Mining. 
Engineer.

N e a l ,  W a l t e r ,  Las Dos Estrellas, Apaitado 34,. 
El Oro, Mexico. Superintendent Cyanide  ̂
Department. (Transfer from  Associate lioll.) 

P h i l p ,  H e n r y ,  Lebong Donok, Benkoelen, Sumatra..
Dutch East Indies. Underground Manager. 

R o b s o n ,  J o h n  N e w t o n ,  Nigel G . M. Co., Ltd., 
P. 0. Box 20, Nigel. Mill Foreman.

The Secretary : Since the last meeting o f  
the Society the following associates have been, 
adm itted:—
D ic k ,  O t t o  E m i le ,  Geldenhuis Deep, Ltd., Cleve

land. Battery Foreman.
T o w n s e n d ,  C h a r l e s  T h o m a s , Brilliant Extended 

Cyanide Works, Charters Towers, Queensland- 
Metallurgical and Cyanide Manager.

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

The Secretary : A  number of invitations- 
were sent by the Council to leading gentlemen 
here, and to the Executive of the Chamber o f  
Mines and others to attend this meeting, but 
unfortunately, owing to the annual dinner of the 
Mine Managers’ Association, they have been 

. unable to attend. I have received letters o f  
regret from Messrs. Lionel Phillips, J. G. 
Hamilton, M .L.A., H. J. Hofmeyr, R. N. Kotze,
G. W. Higgins, C. Chudleigh, L. Reyersbach, 
W. H. Dawe, E. GofFe, W. Adye and J. Cowie.

The P resid en t : I  should like to welcome to  
our meeting Mr. W. F. Lance, M.L.A., the 
Chairman of the Council o f the University 
College. This is our first general meeting in the- 
building of the University College, and in this 
lecture theatre. A t our last monthly meeting, I  
drew your attention to the probability that our
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meetings would be very much more interesting 
and instructive when held here, because there 
would be the possibilty of demonstrating papers 
read before the Society, which has hitherto been 
impossible. As you see, there is a table which 
is provided with appliances for demonstrating 
chemical or metallurgical processes which may 
be brought before you, and I am sure you will 
appreciate the fact that we are now meeting in 
an institution giving us such facilities.

Mr. W . F. Lance, M.L.A., responding, said : 
Mr. President and gentlemen, I  thank you for 
your welcome. I  may say I  am very glad to 
avail myself of your kind invitation to be present 
to-night, because it affords me' an opportunity of 
■offering you, on behalf of the Council o f the 
University College, a very cordial welcome to 
these premises, which we wish you to regard as 
your home, ft  seems to me a very fitting thing 
that your Society, closely associated as it is with 
that great mining industry on which this town 
lives, should be the first of the scientific societies 
to hold their meeting in this building, a building 
-which is a gift to the town of Johannesburg, 
through the University College, of the Witwaters- 
rand Council of Education, and the late Crown 
Oolony Government. The Council of the U ni
versity College, I  need hardly tell you, holds 
this building for educational purposes, amongst 
which is specificially included the housing of 
the various scientific societies, and therefore we 
are glad to welcome yon here to-niglit. The trust 
is one which I feel sure the Council of the 
-College will do its utmost, and be only too 
pleased, to loyally carry out. Gentlemen, it is 
not for me to detain you to-niglit. l 'o u  have, 
what appears to me as a layman, a somewhat 
terrible programme to get through, therefore, I  
will only repeat, that you are to-night as a 
Society in your own home, and I hope that the 
sense of security and comfort arising therefrom 
may long avail you and tend to increase your 
.sphere of usefulness.

MINES TUIALS COMMITTEE.

The Secretary read the following letter:—
P. 0 . Box 1167, 

Johannesburg,
January 23, 1909.

!F. R o w l a n d ,  Esq.,
Secretary, Chemical, Metallurgical 

and Mining Society,
P. O. Box 1183, Johannesburg.

Dear Sir,
With reference to my previous letters, I  have 

been instructed to inform you that the scope of 
my Committee’s operations has now been extended

ical and M ining Society o i  South A fr ica . i^eb. 1911)

in order to include the consideration of mining 
and mechanical improvements.

My Committee would be obliged if you would 
kindly make this known to the members of your 
Society.

Thanking you in anticipation.
Yours faithfully,

(Sgd.) J o h n  P. L o n g , 
Secretary, Mines Trials Committee.

The P res id en t : You will notice that the 
scope of the Mines Trials Committee has now 
been extended. I  made rather a faux pets in my 
inaugural address before the Society. I  stated 
that the Mines Trials Committee dealt with the 
winning of rock.and ore from the very commence-- 
ment. 1 was somewhat pulled over the coals for 
that, and was told that the Mines Trials Com
mittee only dealt with the winning of gold from 
the collar of the shaft. I  then said I  was very 
sorry. Now the Mines Trials Committee seem to 
have been sorry also, and I  am glad they have 
extended their scope.

MINE DISASTERS.

The President : There is a matter to which 
I  wish to allude ; one which must arouse in us,“ 
as members of a mining society, feelings of regret 
and sympathy; that is the large number of mining 
disasters which have quite recently been happen
ing in various parts of the world, unfortunately 
frequently attended with serious loss of life. Our 
own country, the Transvaal, has not escaped, but 
ha?, I  think, had its full quota of trouble in this 
respect. In dealing with the situations resulting 
from these accidents a great deal of arduous and

■ plucky work has been carried out by some of our 
members and confreres in their efforts to save life, 
attended with, one is glad to know, a laige 
measure of success. While all rescue work is 
looked upon by mining men as but a part of their 
common duty, mankiud in general cannot but 
admire the pluck in facing danger which has been 
shown, and without individualising in any case, I 
feel sure the members of our Society will agree 
with me that it is but right that we should place 
on record our appreciation of the good services 
which have been rendered in the cause of 
humanity ; as well as with sadder feeling, tender
ing our sincere sympathy to the relatives and 
friends of those who have unfortunately lost 
their lives.

INSTITUTION OF MINING AND METALLURGY.

The Secretary : The President has received 
the following letter from Mr. Alfred James, 
President of the Institution of Mining and Metal- 

1 lurgy.
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..Feb. 1909 General Business. 255

Salisbury House,
London, E.C.,

January 13, 1909.
'The P r e s i d e n t ,

The Chemical, Metallurgical and 
Mining Society of S A.,

Johannesburg, Transvaal.
Sir,— The friendly co-operation of the sister 

societies in Australia, Canada and South Africa, 
with the Institution of Mining and Metallurgy in 
its efforts for the advancement of the best interests 
•of the mining and metallurgical industries has, 
in  the opinion of the Council, been productive of 
lasting benefit to the profession and the industries.

Recognising this fact, and in the hope of still 
ifurther cementing the friendly relationships, 
■happily subsisting between the Institution and 
the three principal Colonial societies, the Council 
’have unanimously resolved to invite the Presidents 
for the time being of each of the following 
■societies to accept, ex officio, election as Honorary 
Members and Corresponding Members of Council 

o f  the Institution during tlieir respective terms 
■of office :—

The Australasian Institute of Mining Engineers.
The Canadian Mining Institute.
The Chemical, Metallurgical and Mining 

Society of South Africa.
The Council trusts that you may be able to 

■accept this invitation on your own behalf, and on 
that of your successors in the Presidency of the 
■Chemical, Metallurgical and Mining Society of 
•South Africa.

. I  enclose for your, information a copy of the 
Bye-Laws and List of Members of the Institution, 
•on p. 23 of which you will find the names of the 
present Honorary Members of the Institution, 

:and I  append to this letter a short memorandum 
-on the functions of Corresponding Members of 
■Council for the appointment of whom Bye-Law 
la , Section V., was adopted at a Special General 
fleeting.-of the Institution, held in March last.'

I  have the honour to be,
Sir,

Your obedient Servant,
(Sgd.) A l f r e d  J a m e s , .

President, The Institution of 
Mining and Metallurgy.

THE INSTITUTION OF MINING AND ! 
M ETALLURGY.

C o r r e s p o n d in g  M e m b e r s  o f  C o u n c i l . ■

-Excerpt from Minutesof Council dated Nov. 18, 1908.
“  That Corresponding Members of Council shall, 

■when in'Great Britain, receive notices of Council 
M^etin^s, and shall have the privilege of attending

■ and voting at such meetings. ” "
“ That;the corresponding members of Council in 

-any locality shall act as a Commitee of Council for

their district, and shall have power to appoint local 
Consultative Committees of ordinary Members or 
Associates of the Institution, to advise on matters 
referred to them by the Council, or on matters of 
local interest which the committees may themselves 
wish to submit for consideration by the Council.”

The President : You may be sure that I 
have replied to th is letter, accepting with grati
tude and with a sense of the honour done to m y
self, the position of Corresponding Member of 
the Council of the Institution of Mining and 

• Metallurgy, o f which I  have the honour to be a 
member. Also on behalf of the future Presidents 
of this Society, I  have assured the Institution 
of Mining and Metallurgy, that they will feel 
the great honour which has been done them and 
the Society.

t e c h n i c a l  s o c i e t ie s  c o m m o n  r o o m .

There is one further matter which has been 
alluded to two or three times in our meet- 
ings, that is the establishment of a common 
room in this building as a common meeting 
place for the members of the various scientific 
societies. That is now an accomplished fact, and 
by the end of this month a room will be ready 
for your occupation, and I  feel sure it will be of 
great use to members of technical societies. If 
at any time they have a few moments to spare, 
they can come in here. The room is on the 
ground floor, where they will find comfortable 
chairs, periodicals and papers of various descrip
tions, and where they can meet the members of 
other societies, and thus further- that co-operation 
which was spoken of at our last annual meeting.
I  think, on behalf of the Society, we ought to 
tender-our thanks to the Council of the Trans
vaal University College for having set aside a 
room for this purpose, and I  hope that the 
members of this Society in particular will make 
good use of it, and thereby show.their apprecia
tion of the course adopted by the Council of 
the Transvaal University College.

ILLNESS OF COUNCIL MEMBERS.

The P res id en t : You will remember that 
our Hon. Treasurer, Mr. Littlejohn, has been 
very ill, and has undergone a very serious 
operation, and it is somewhat of a wonder 
that he has pulled through. Our Secretary has 
just telephoned to the hospital and learns that 
Mr. Littlejohn is progressing, but progressing 
very slowly. I  am sure that we must all hope 
that his progress, though slow, may be sure, and 
that within a reasonable time he may be restored 
to our. Society and in the full enjoymsnt. of 
health. You will also be aware of the serious 
accident’.which has befallen ano.ther-member of 
our Council, Mr. C. B.- Kingston,..-in having his
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thigli broken. Another white man was similarly 
injured, who afterwards died, and two or three 
natives were killed alongside of him. We hear 
by telephone that Mr. Kingston is progressing 
very well indeed.. I  am sure that we shall all 
sympathise with him in the serious accident he 
has sustained, and I  have no hesitation in saying 
that we are all pleased to hear that he is going 
on so well.

I  will now ask Prof. Stanley to read his note 
on “  A  Cheap Platinum Parting Apparatus.”

A  C h e a p  P l a t i n u m  P a r t i n g  A p p a e a t u s .

Prof. 0. H. Stanley {Member o f Council): 
In bullion assaying on these fields the use of 
platinum parting apparatus appears to be the 
exception rather than the rule, in spite of the 
advantages which accrue. The chief reason for 
this is undoubtedly the heavy initial cost of the 
ordinary forms, in view of the comparatively 
small number of assays usually necessary per 
month, on any individual mine. Some years ago 
I  encountered the same difficulty, and, I  think, 
surmounted it, and therefore venture to place a 
description of the apparatus before the Society 
in the hope that it may prove useful. It  can be 
made by any assayer of ordinary deftnes-% for 
himself, at a cost of a few shillings, and with 
care, will last w e ll ; the thimbles exhibited 
I  made over five years ago, though I need hardly 
say they have not been in constant use *

The term “ platinum ” parting apparatus is 
perhaps rather misleading, inasmuch as only a 
comparatively small part of the outfit, namely, 
the thimbles and wire supports, are made of 
platinum. These latter are formed as follows : 
A  piece of platinum foil, about 2 in, x 1 in. has 
its shorter edges doubled.over for about  ̂ in. to 
obtain greater strength, and is then placed with 
its centre over the rounded end of a pattern 
such as a small test tube or glass rod, J in. in 
diameter, then carefully bent o v e r  a s  shown in 
Fig. I. (i. and ii.), the edges being lapped over one 
another, and creases smoothed out by sorr e 
smooth hard body. A slit (or + )  is cut on the 
bottom while on the pattern, and a small hole, 
■b, made on each side in such a position that the 
wire afterwards attached as support, will secure 
the two portions together. The thimble thus 
formed is removed from the pattern and the ends 
of a piece of platinum, wire, about 2 in. long, 
pushed through these holes and carefully twisted 
over tight to form the suspending loop, this 
resulting in the production of the thimble shown 
in Fig. I. (iii.) The thimbles are in turn suspended 
lrom supports made by  bending glass rod to the 
form shown in Fig. I. (iv.) and fusing small loops

* This platinum foil is 0 ’02 mm. thick.

made of platinum wire into the ends, the span 
at the bottom depending on the size of beaker,, 
and that in turn on the number of assays per 
beaker— details varying in almost every case..

!•'10. 1.
These hooks again are carried on a cross bar o f  
the shape shown Fig. I. (v.), also made of glas-s 
rod, the bends being placed conveniently to rest 
inside the beaker containing the acid, the depth- 
o f bend being sufficient to allow a cover glass to 
rest on the beaker, and the beaker being pro
vided with a second spout, as nearly as possible- 
opposite the first, to take an end of the carrying 
rod. (This second spout is easily formed by 
heating and bending the edge.)

The apparatus is then assembled as shown' 
in Fig. II., a 400 c.c. Jena beaker easily 
taking eight thimbles. The mode of employ
ment is almost self-evident; a beaker is charged 
with the required amount of acid and heated

I- I«. II.
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nearly to boiling, the thimbles containing the 
cornets, already in position on the hooks and 
rod, are then introduced and the beaker covered 
by a glass, which may be water-cooled if desired, 
to lessen loss by evaporation. The temperature is 
then increased and boiling allowed for the required 
time, after which the thimbles are lifted out by 
means of the glass rod support, still together, 
rinsed by dipping into distilled water, and again 
charged simultaneously into the seeond acid, 
already heated in a second beaker.

When the second boiling is finished, they are 
removed, washed by  dipping into water and 
moving gently about for a few seconds (still 
together) lifted out., drained, then lifted off their., 
supporting hooks one by one (by means of a 
hook of platinum wire fused into a glass rod), 
excess water removed by touching the thimbles 
down on to blotting paper, and exch thimble 
with its cornet then placed in separate annealing 
cups or porcelain crucibles, which may be charged 
immediately into the muffle for annealing.

Annealing, as is necessary with all platinum 
apparatus, should be carried out at a fairly high 
temperature to avoid sticking, and after cooling 
the cornets are picked out and weighed as usual.

Various modifications will, of course, suggest 
themselves : the thimbles could be carried, for 
instance, by a glass tripod stand provided with 
twisted loops of platinum wire, and an improve
ment, though at increased cost, would be to

F ig. III.

replace the whole of the glass supports in either 
instance by stout platinum or gold wire.

On these lines the second apparatus shown 
in Fig. III. has been designed, and is- more 
advantageous for dealing with larger num
bers of assays, and also because: the individual 
charging of thimbles into the muffle for anneal
ing is avoided, since the whole supporting frame
work (if made of platinum) may go into the 
muffle carrying its thimbles. The principle of 
supporting the thimbles by loops from hooks is 
retained, but the supporting arrangement consists, 
of a stand made of stout wire, with hooks of the 
same material attached to the horizontal members- 
and so spaced that any thimble may be removed! 
independently if desired.

In the example shown (a model in copper), 
the wire frame is in the form of two concentric 
circles, 4 ’5 and 3 in. in diameter respectively, 
attached to the straight wires forming two dia
meters at right angles, the whole being carried 
by attached wire legs 2 in. high and provided 
with a central loop for handling ; the wire is- 
'035 in. thick. As shown, it takes 24 cornets 
and its weight (in p'latinum) is 36'5 grm. without 
thimbles. I f  desired, by placing the supporting 
hooks more closely together, about 40 thimbles- 
could be carried by the same sized frame. .

Leaving this subject, I  should like to draw 
your attention to the examples of chemical 
apparatus made of fused silica which I  have on 
the table before me, and which arrived from Eng
land, where they were manufactured, yesterday. 
You are, doubtless, aware of the advantages o f  
this material, but till comparatively recently it 
was made by use of the oxy-hydrogen blowpipe, 
and the cost was almost prohibitive, certainly so- 
for ordinary purposes Now, by using an 
electric furnace for fusion, the cost of production 
has been so considerably reduced that the price- 
is not very much above that of porcelain, and its 
use will doubtless rapidly increase.

The P resid en t : W e are very much indebted 
to Prof. Stanley for his exhibition of the apparatus.
Of course, many of us have been used to handling 
platinum apparatus for many years, but its 
initial cost has prevented its general adoption. 
The method shown of manufacturing a thimble is 
certainly a very cheap and simple one, and may 
easily be carried into effect by assayers on many 
mine's where they may be allowed to obtain a 
small amount of platinum foil, but where the 
authorities would not permit of getting an expen
sive platinum apparatus. I  think- it is very 
appropriate that a Professor of the Transvaal 
University College has been the first to open the 
ball at our first meeting in this, building, and_to 
give us a little demonstration. With regard to
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the silica apparatus, of course,.the redaction of 
working costs comes in everywhere, and if these 
are going to be so very much cheaper than the 
apparatus made by the older method, they will 
be found very useful.

A Member : May I  ask if Prof.'Stanley uses 
any particular thickness of platinum foil for the 
purpose ?

Prof. G. H. S ta n ley : Just as you get it from 
the makers out of stock.

Mr. A. W h itby  ( Membir o f Council) : I 
should like to ask the author if he has made an 
attempt to weld the edges of these cups 1 I  think 
i f  you put the cups on an iron rod, direct the 
flame of a blow-pips on the overlapping edges and 
give a smart tap with a hammer, you should be 
able to weld them and thus give greater rigidity.

Prof. G. H. Stanley : I  did not think it 
necessary.

Prof. J. A. W ilkinson (Member of Council) : 
In  support of Mr. W hitby’s statement, I  may say 
that I  have welded platinum foil in that manner 
when making small cones for filtering purposes. 
By bending the foil round a steel cone, then heat
ing, and whilst still hot giving it a smart tap 
with the hammer it can be made to adhere.

TH E E STIM A TIO N  OF CA RBO N  M O N 
O X ID E  IN  M IN E GAS.

B y  E. H. W e i s k o p f , Ph.D., F.C.S. (Member).

Mr. Cullen, in his paper on “ The Gases result
ing from the Use of High Explosives,” * fore
shadowed the reading of another, dealing with 
the methods by which the analytical results 
involved were obtained.

The work carried out inay conveniently be 
■considered nnder three.distinct headings, viz.,

Firstly : The gas-volumetric determination of 
the products of explosion and of mine air.

Secondly: The estimation of carbon monoxide.
T h ird ly : The calculation of the results ob

tained and their practical application.
From the title of my paper you will observe 

that I  intend to deal with the estimation of 
carbon monoxide only, and am thus only partly 
redeeming the pledge given by Mr. Cullen. I  con
sider it advisable therefore to explain my reasons 
for deviating from the original plan. With 
Tegard to the first sub-division of the subject, 
the principles and methods of the exact volu
metric analysis of the gases involved have been 
so exhaustively dealt with in the various standard 
works, that I  am sure you will not suspect me of

* See this Journal, November, 190S, p. 144.

having been foolish enough to strike out on my 
own and try to improve on the methods of such 
master-minds as Bunsen, Winkler or Hempel. A  
recapitulation of their methods, therefore, would 
serve no useful purpose. Although I  have not 
followed the classical methods of Bunsen, who 
for exact analysis avoids even the employment 
of liquid absorbents, I  may conscientiously say 
that every finesse and improvement which litera
ture and experience suggests has been taken 
advantage of. I f  I  say that the gases 
were displaced from the original sample 
bottles by means of mercury ; that they were 
kept throughout the analysis in a water-saturated 
state; that they were collected and measured 
over mercury in a carefully calibrated measuring 
tube of 140 c.c. capacity; that this tube was 
placed inside a water jacket, whose temperature 
was read to within T\-° C .; that the levelling and 
reading of the mercury in the measurer was 
accomplished by means of a cathetonieter to within 
0'05 c.c.-and that the barometric pressure, cor
rected for temperature and expansion of scale, 
was read to within O'Oo mm., I  feel sure that you 
will share my conviction that a high degree of 
accuracy in the results obtained has been achieved. 
Beyond this, and apart froni the fact that our 
results are more accurate than those obtained 
by previous workers on these fields, they have 
brought out no new or noteworthy facts, except
ing perhaps our inability to find olefines in 
the mine gases. In consideration of all the 
foregoing I trust you will agree that a -more 
detailed elaboration of tlie gas - volumetric 
methods employed would, be mere waste of 
time.

With reference to the third sub-division of the 
paper, i.e., the calculation of the results obtained 
and their application to practice, I  do not pro
pose to weary you with the details of the stoichio
metric calculations, but I  may state that in the 
appendix to this paper will be found a complete 
record of actual figures and data involved 
in the course of the analysis of a mine gas 
before and after blasting.

Particular attention is invited to the method 
of determining the quantity of gas taken for 
analysis in the gravimetric estimations of carbon 
dioxide and monoxide, which is a departure from 
the usual. As doubts have been expressed as to 
its accuracy, I  have thought it advisable to elabo
rate it fully in the appendix. As to the stating 
of the analytical results in a manner suitable 
for applying them to practice, there is to .my 
mind only one way, namely, the statement of 
gases actually evolved in the drillhole. The 
mere record of having found, say, 1 ‘2% C O  in 
the sample - may be a correct expression of .the 
analytical results, but it conveys nothing to us,
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. because there is no apparent connection with any 
of the essential points at issue. These, to my 
mind, from the practical, the physical and the 
chemical points of view are :—

To what extent does the use of a known kind 
and amount of explosive vitiate the mine air 1

To what extent are the results affected-by the 
usual methods of charging, tamping and firing ? 
and

To what extent are the results affected by the 
nature and composition of the explosive used 1

The first of these points, involving, as it 
does, the health conditions underground, is, 
of course, of paramount interest. The natural 
remedy is efficient ventilation, and the whole 
subject might perhaps be left at that. To the 
scientist, however, the two other points are 
just as important and probably more interest
ing, and this for the reason that a proper under
standing of their causation may lead us to do 
even better than cope with the noxious gases 
once liberated, namely to prevent their formation. 
There is yet another aspect8of the question which 
offers a good deal of temptation to many of us, 
and that is, the great scope it affords for the 
evolution of-fantastic theories. On this subject 
I  shall have to offer a few remarks later on, but 
meantime I  shall proceed with the main purpose 
of my paper, which is, to prove that carbon 
monoxide is formed in considerable quantities in 
blasting operations underground. The importance 
of this really requires no elaboration, but it may 
be as well to recall the fact that Mr. Mann, who 
carried out a very elaborate investigation in 
Western Australia on behalf of a Royal Com
mission on the “  Ventilation and Sanitation of 
Mines,”  came to the conclusion that under nor
mal conditions carbon ironoxide is not formed, 
or only in inappreciable quantities. On the 
other hand, to Dr. Moir and Mr. Heymann, 
in their investigations carried out for the 
Miners’ Phthisis Commission, belongs the credit 
of having been the first, in this country at 
any rate, to prove the presence of carbon 
monoxide in mine gases: and if their labours 
have been less appreciated and more sceptically 
received than they deserve, the inconsistency of 
the results in some cases, probably accounts for 
it. Generally speaking, there are at the present 
moment very many people who are inclined to 
doubt the fact that considerable amounts of 
carbon monoxide are formed underground, and 
to convince them that there is no possibility 
of error and that the methods and apparatus 
employed by us for its estimation are in principle 
and application correct, shall be my-endeavour 
to-night.

Sampling, no matter for what purpose, is a most 
important step in any investigation, and in this

case particular pains were taken to eliminate al 
sources of error. Although we desired to inter
fere as little as possible with the ordinary under
ground conditions, we considered it of advantage 
to obtain the gases given off by  the explosion in- 
as concentrated a state as possible, not only to- 
increase the accuracy of the final results, but also 
to minimise the risk of overlooking some of the 
possible products, which might be present in small 
fractions of 1 per cent. only. The high percentage-' 
o f C 0 2 found in the samples is sufficient evidence 
that this was achieved. The actual method o f  
sampling employed has been described by Mr. 
Cullen in his recent paper* and it is therefor© 
unnecessary to add anything further. It might, 
however, be of interest to note, that although 
the sample bottles throughout were provided 
with glass taps there was, contrary to text
book opinion, no trouble with them. This is 
probably due to the very superior make which 
manufacturers are able to supply nowadays, 
'and also, to the precaution of tying dow n, the 
keys with rubbeir' bands, thus ensuring against 
accidental loosening or moving.

After many experiments with various methods 
for estimating' carbon monoxide, the iodine 
pentoxide method was finally decided upon. 
This method is based on the fact first observed 
by Ditte in 1870,f  that the iodic acid or its 
anhydride, oxidises carbon monoxide to carbonic 
acid, liberating at the same time an equivalent; 
amount of iodine.

La Harpe and Reverdin described a method 
for detecting CO in air as early as 1889 byJ: 
passing it over iodic acid contained in a flask, 
which was heated to 150° C. The vessel was 
provided with a bent side tube which dipped 
into starch solution. The authors found that 
one to two parts of CO per thousand showed 
appreciable colouration due to liberated iodine.

That the reaction involved :—
5CO -1-120 6 =  I 2 +  5 C 0 2 

is very sensitive and applicable for the quantita
tive estimation of traces of CO in gases, was- 
first of all demonstrated by Maurice Nicloux**' 
in April, 1898. He employed iodic acid at a. 
temperature of 150° C. fo r  the oxidation of the 
carbon monoxide and realised the importance o f  
removing carbon dioxide, sulphur dioxide, and 
sulphuretted hydrogen from the gases before 
passing through the iodic-acid tube. He esti
mated the amount of iodine liberated by compari
son with solutions containing known amounts of 
iodine in carbon-disulphide.

Armand G autierff referring to this publica-

* See this Journal, November, 1908, pp. 144-151. 
t Bull. Soc. Chiin. 1370, 13, p. 318.'
J Bull. Soc. Chim. 1889, 51, p. 163.
** Coinp. Rend. 1898, 126, p. 746. 
t f Coinp. Rend. 1898, 126, p. 793.
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tion, stated that he had employed this method 
for the past seven or eight years in his 
laboratory. In another communication, dealing 
■with the determination of traces of carbon 
monoxide in air, he states* that he had tried 
CO- estimations in gas-mixtures of a dilution 
corresponding • to that in the atmosphere of 
towns, by absorption with cuprous chloride or 
■ammoniacal silver nitrate solution, and also 
by oxidation with permanganate and other re
agents. None of these-methods, however, gave 
satisfactory results. He was then experimenting 
with iodine-pentoxide at a temperature of 60° C. 
Some of the experiments he published a month 
later, f  He found that CO begins to react on 
I 20 5 at 30° C. The action becomes more pro
nounced at 40° to 45° C., and is complete at 60° 
to  65° C. It takes place, no matter what the 
■dilution may be. He investigated several means 
■of determining the amount of iodine liberated, by 
■directly weighing it in absorption tubes filled 
with silver or copper filings and also by certain 
'volumetric methods. Neither of these methods 
proved sufficiently accurate, and the author had 
resource to Miintz and Aubins’ method J, which 
■consists in collecting the carbon dioxide.formed, 
:in K O H  solution, subsequently liberating it 
■again with sulphuric acid, and measuring over 
mercury. Test analyses given in detail show the 
accuracy of the method. Later in the same 
year** Gautier published a long paper on the 
estimation of CO in the atmosphere of Paris. 
In the course of it he states, that in continuation 
of the above-mentioned research work, he had 
been successful in evolving a very accurate 
method, capable of determining amounts of CO 
in the air as small as I in 500,000. I  may here 
mention, that in order to achieve these results he 
had to use samples as large as 200 litres. This 
method differed from that employed by Nicloux 
only inasmuch as the iodiiie liberated from the 
iodine-pentoxide was caught in another tube over 
metallic copper, the amount being ascertained by 
direct weighing. The author particularly refers 
to the fact that the presence of certain hydro- 
.carbolis, notably ethylene and acetylene in
fluences the accuracy of the results. He now 
considered 100° to 105° C. the most suitable 
temperature for the reaction. It is, however, 
noteworthy that in order to ' prepare the iodine 
pentoxide tube for weighing, he subjected it to a 
current of dry air at a temperature of 220° C. 
This is entirely in accord with the results obtained 
during our investigations, viz., that at tempera
tures up to 200° C. the iodine pentoxide, provided,

* Comp. Rend. 1898, 126, p. 871.
t Comp. Rend. 1898, 126, p. 931.
J Ann d e l ’Inst. Agron, 1881*1882.
** Comp. Rend. 1S98,126, p. 1299.

of course, that it has been prepared with reason- 
able care, is absolutely stable.

To those who are incredulous about the 
presence of CO in the atmosphere surrounding 
industrial centres, it may be interesting to note 
that Gautier found amounts of CO in the 
atmosphere of Paris varying between 0 and 9 parts 
per million. He also analysed samples of 
laboratory air containing considerably more.

There seems to have been a long period of 
inactivity- after the foregoing publications, the 
next record of note being that of Kinnecutt and 
Sanford in 1900*. These authors could not 
obtain good results by either of the methods of 
Gautier and Nicloux on account of the impos
sibility of accurately determining the amount of 
iodine liberated by directly weighing it, or 
estimating it colorimetrically. They also stated 
that the gravimetric method of determining the 
carbon dioxide liberated during the reaction was 
unsatisfactory. They asserted, however, that if 
the iodine be caught in potassium iodide solution 
and subsequently titrated with thiosulphate of 
sodium, very close and accurate results could be 
obtained. Their results are .in close agreement 
with theoretical mixtures subjected to analysis 
and showed that the method is capable of deter
mining as little as 0'0025%  of carbon monoxide 
in the air. The authors further stated that they 
had proved experimentally that other constituents 
of coal gas do not influence the accuracy of the 
method.

In 1903 Fillunger mentionedt that Moltersky 
and Nowicky employed a method similar to that 
just referred to, but they neglected the iodine 
liberated and only determined the CO., produced 
by absorption in Ba(O H )3 solution and subsequent 
titration. The authors further asserted that 
hydrocarbons in the mixture'had no effect upon 
the results. They claim an accuracy of 0'01 to 
0 ’1% of the theoretical.

In 1905, Levy and PecoulJ; reverted back to 
N icloux’s method for the estimation of CO in 
confined atmospheres, but employed chloroform 
instead of carbon disulphide for the colorimetric 
estimation. In a further-communication a year 
later,** the same authors confirmed their previous 
results, and asserted that small amounts of 
acetylene did not seriously interfere with the 
.accuracy of the meihod-. They found that while 
four parts of acetylene per thousand produce a .very 
slight colouration, one part of CO per 10,000 pro
duced an intense colour due to iodine liberated. 
They therefore came to the conclusion that in test
ing pormal air for CO, the possible presence of 
acetylene may be neglected.

* J. Amer. Chem. Soc., 1900, 22, p. 14.
t Chem. Zeitg., 1903, p. 27.
J Comp. Rend., 1905, 140, p. 98.
** Comp. Rend., 1906, 142, p. 162.
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In the meantime Gautier seems to have busied 
himself with the problem of why the volumetric 
■estimation of CO with cuprous chloride gave such 
unreliable results. In a lengthy paper by himself 
and Clausniann,* and as a result of very care
fully conducted and extensive experiments, they 
■came to conclusions which have a very important 
Scaring on our subject, because they not only 
•confirm the accuracy of the I 20 3 method, but 
also give specific reasons for the unreliability 
■of gas volumetric determinations of CO in gaseous 
mixtures. Their conclusions may be summarised 
.as fo llow s:—

Firstly.— In determining CO when present in 
mixtures to the extent of several cubic centi
metres, and after the gas in the ordinary course 
•of analysis had been washed with K OH , bromine 
water, and pyrogallol, the cuprous chloride solu
tion, even when used in considerable excess, does 
mot absorb all the carbon monoxide.

Secondly.— CO diluted with an inert gas does 
not burn completely even when exploded in the 
presence of an excess of oxygen.

Thirdly.— The remainder of the CO escaping 
•estimation by either of the above methods can 
■only be determined correctly by passing it through 
iodine pentoxide at temperatures of not less than 
70° C.

These precise statements should make it clear 
why the absorption method employed by some, 
has seemingly given negative results.

With reference to the combustion method we 
have never attempted the explosion with excess 
■of oxygen, but have obtained excellent results 
with combustion over spongy palladium. In a 
synthetical gas mixture employed by us contain
ing

1'018 vol. per cent. CO
•867 H
•767 V c,fr4

4 0 1 0 5 J CO,
1-047 ) ) c h 4

19-210 ) ) 0
73 081 5) N

"we found after elimination of the ethylene and 
C 0 2
1 ’02 vol. per cent. CO and 0 ’85 vol. per cent. H 
t y  passing the mixture through spongy palladium 
at a temperature of about 300° C. It will be 
■noted from the foregoing results that the com
bustion is quantitative, and also that the methane 
present, remains unaffected.

Of the more recent publications on the estima
tion of carbon monoxide I  can find only two 
■worthy of notice. One by J. T o th j  who 
•employed the method elaborated by Kinnecutt and 
•Sanford, for the estimation of CO in the smoke

of tobacco. He filters the dried gases through 
cottonwool, and before passing them through 
the pentoxide tube contained in a glycerine bath 
of 60° to 70° C., he purifies them in succession 
with 10% caustic potash, baryta-water, sulphuric 
acid and quick lime.

The other publication ° by Morgan and Mc- 
Worther* deals exhaustively with the subject. 
They confirm that with Kinnecutt and Sanford’s 
method good results can be obtained. Subse
quently, however, they used a modification of 
the method, which consists in passing the gas, 
after it has left the iodine pentoxide tube and 
been freed from all iodine fumes, through a long 
test tube containing barium-hydroxide solution 
of known strength, titrating the excess of alkali 
with oxalic acid, using phenolphtalein as indica
tor. They have proved experimentally that this 
method agrees well with the titration of the 
iodine caught in potassium iodide. They make 
much of the fact that lubricants used for the 
glass stoppers of the iodine pentoxide tube 
have a tendency to creep inside, thus upsetting 
the accuracy of the results ; as furthermore, the 
employment of rubber or cork stoppers is, of 
course out of the question, they express their 
surprise that none of the other investigators of 
the, subject have found it worth while to draw 
attention to this matter. The authors, in order 
to get over this difficulty, have employed and 
recommend the radical measure of doing away 
with glass stoppers altogether, by using sealed 
glass connections only, and there is no doubt 
this does away with all chances of the lubricant 
interfering with the reaction.

As these measures have not been strictly 
followed in our experiments, it might not be 
out of place to mention our reasons for depart
ing from them. In the first instance, a tube 
with the iodine-pentoxide enclosed was not 
available, and we also foresaw some difficulty 
in removing the sublimed iodine quantitatively 
from the inner walls of the delivery tube. 
On the other hand, a spiral tube, such as 
Prof. W ill had first of all employed for decom
posing n itro-cotton j offered very great advant
ages both as regards handling and working. We 
found that, provided the hood is clamped to the 
body by means of springs (see H in illustration) 
the joint holds absolutely tight without the use 
of any lubricant. The large and well ground 
surfaces in connection with the above arrange
ment being so close fitting, also effectually 
prevent the tendency of the oil from the heat
ing bath to creep up. This has been proved not 
only by the consistency of our results and the 
close agreement of analysis of synthetical gas

* Comp. Rend., 1906, 142, p. 485. 
t .Chem. Zeitg., 1907, 9, p. 93.

* J. Amer. Chem. Soc., 1907, 29, p. 1,589. 
f  Z. f. ang. Chemie, 1901, p. 743.

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
.)



£62 The Journal o f  The Chemical, Metallurgical and Mining Society o f  South AJrica. Feb. 190»

mixtures, but also by repeated “  blanks,” ex
tending over periods of several hours.

From all the foregoing it is clear that although 
a great amount of research work had been 
carried out, there is a good deal of contradiction 
between the opinions of various workers, parti
cularly with reference to the effect of certain 
gases, and also to the final determination of the 
products of the reaction. As regards the main 
principle of the method there is, however, only 
one opinion, viz , that, the reaction involved by the 
passing of- the CO over iodine pentoxide at 
temperatures from 70° to 150° C., is admirably 
suitable for its quantitative determination, and 
cannot be surpassed as regards delicacy and 
accuracy of the results obtained. Our decision, 
therefore, in selecting this method for the estima
tion of CO in mine gases should not require 
further justification.

The modifications introduced and the arrange
ment of the apparatus finally employed by us 
are the outcome of numerous experiments and 
extensive research, covering practically all the 
ground traversed by previous investigators. These 
experiments are too lengthy and complicated to 
be elaborated upon in these pages. Suffice it to 
say that by check-analyses, blanks, employment 
of synthetical gas mixtures, and all other means 
at our disposal, we have verified the accuracy of 
the results obtained. As an example I will only 
mention that in a gas mixture containing 0 ’999 
vol. % CO and 4'00 vol. % C 0 2 and approxim
ately known quantities of methane, ethylene, 
hydrogen, nitric monoxide, oxygen and nitro
gen, we found 0 ’97 vol. % CO and 4 '1 1 vol. % 
C O ,

One other point might be specially mentioned, 
and that is the fact that ordinary sulphuric 
acid, even when as many as three absorption 
coils are used, does not prevent olefines pass
ing to the iodine pentoxide tube, where, of 
course, they are oxidised, liberating correspond
ingly large amounts of iodine. W e have proved 
this to be the case with synthetical gas mixtures 
containing as little as 0'251%  ethylene. In the 
course of our investigations it has been found 
that, although by increasing the number of 
sulphuric tubes and by keeping them at a tempera
ture of 160° to 170° C., the amounts of ethylene 
passing on were decreased ; complete retention 
was only achieved by employing sulphuric acid 
of a strength of 99 to 99-5% H 2S 0 4 and keeping 
the bulbs containing it at a temperature of 
165° C. '

In now7 describing the actual apparatus, - it 
will be observed that provision has been made 
to keep the pressure within it at figures very 
little above the normal. This state of affairs 
ensures against undue strain being put on the

various connections and joints, and is effected by 
the aspirator (M ), taking off part of the resistance 
which the gases displaced from the sample bottle 
have to encounter. The two-way tap (T ) in front 
of the mercury gauge (B 1), which latter, by means 
of a vernier and mirror reflector, can be read to  
within 0 ’ 1 mill., allows of filling the apparatus; 
with dried and purified air. The air used for this; 
purpose has passed the chloride of calcium tower 
(X ), the Liebig bulbs (Y ) containing palladious 
chloride, and the washing and drying apparatus. 
(Z), which contains caustic potash solution and 
soda lime. A t the end of the operation, when 
the required amount of gas sample has been, 
taken, the whole apparatus is again flushed out 
with pure air until all of the sample has been, 
displaced.

The gases in their course to the iodine tube 
(H ) pass first of all a U-tube (B) filled with glass 
wool and pumice saturated with sulphuric acid, in 
order to keep back organic and inorganic dust, 
and moisture. They next pass through Liebig- 
bulbs (C) filled with 99% sulphuric acid, kept at a 
temperature of 165° C, and then through the 
sulphuric acid spiral (D ). The gases now go- 
through the carbonic acid absorption apparatus, 
which consists of the caustic-potash bulb (E ) the 
sulphuric acid spiral (F ) and a U-tube (G ) filled 
with pumice moistened with sulphuric acid. This- 
arrangement was found necessary, as accurate 
results with the usual bulbs with calcium chloride 
tube attached, were not obtained. The iodine- 
pentoxide spiral tube (H ) through which the gas- 
next passes, is contained in an oil-bath at a. 
temperature of 150° C. As will be seen the 
delivery tube dips directly into the absorption 
tube (L ) containing 5 c.c. of a 15% potassium- 
iodide solution. The gases finally are dried in 
the U-tube (I) and the C 0 2 formed by the 
reaction is caught in the small apparatus (K).

I f  H 2S be suspected in the sample an- absorption 
tube containing acidulated lead-acetatesolution,. 
or a tube containing pumice saturated with 
copper sulphate and dried at 150° C, must be 
inserted in front of the first sulphuric bulb.

In cases where methane is present, we have 
estimated it in a porcelain tube containing copper 
oxide by the ordinary combustion method. This 
tube in such instances was inserted between the 
aspirator bottle and the end of the apparatus just, 
described. With this I  bring my remarks on the- 
methods employed by us, to a conclusion.

There still remains the problem of the origin 
of the carbon monoxide formed. This to my 
mind, at the present moment can only be the 
subject of speculation. My reasons for saying so 
are, that after all we have not established very 
much more than the bare fact that carbon 
monoxide is formed in the drillhole. It is trua
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that the m ethods. .of-, tamping and blasting 
generally may reasonably be excluded, not only 
■on account of the particular care exercised during 
the experiments, but more so ~by 'reason of the 
■consistent closeness of thei.results obtained. These 
would have been very j much more varied if 
incomplete detonation or partial misfires were 
■entirely responsible f o r : the formation of the 
incomplete combustion products. This reason 
lias tempted many to assume""that the above 
■objectionable gases originate from the explosive. 
Many theories based on this contention have been 
brought forward. It has been suggested that the : 
nitro-cotton in the blasting gelatine does not 
take part in the chemical reaction involved. 
■Others, in expecting nitric oxide as part product 
of an incomplete detonation, have arguecbthat 
their inability to find large amounts of this gas 
is proof conclusive that carbon monoxide; is not 

. present either.
Counter-arguments have been advanced, that 

nitrogen.peroxide, condensing as nitric and nitrous " 
acid will, to a very great extent, escape beirfg.7 
caught in the gas sample. Others again have-- 
been puzzled by the deficiency in oxygen which-  
did not agree with theoretical expectations. A  ■ 
further suggestion has, I  find, been made a 
considerable time ago by Dr. Moir*, that the 
cartridge paper introduced with the explosive is 
responsible for the formation of the products 
o f  incomplete combustion. Although we have 
■experiments on record showing that cartridge 
paper, even if intimately mixed with blasting 
gelatine does not take part in the combustion 
when the mixture is exploded in a lead block, 
the conditions in a drillhole may be different.

Here we may have the key to. .the whole 
problem before us. The .assumption thaTthe cart
ridge paper takes part in the combustion would 
not only explain the deficiency of oxygen, the 
practically constant ratio o f  CO,' and"the absence 
o f  nitrogen oxide in anything like proportional 
quantities, but it would also furnish a reasonable 
explanation of the presence of hydrogen proved 
in the samples. •

There is one more point of our subject which 
needs some explanation," viz:-, the calculation of 
the analytical results back to the gases formed 
in the drillhole. Considering the great length 
of my paper, I  shall attempt to be as concise 
■as possible.

I  have previously mentioned that the statement 
of the analytical results in the above form is in 
m y opinion the only one permissible. I  have 
not, however, elaborated the fact that our know
ledge of the chemical reaction taking place in 
the drillhole, on which, of course, "all the calcula
tions must be based, is by no means complete and

* See this Society’s Proceedings, vol. ivM p. 46.

final. The results published must, of necessity 
share this fate. For practical purposes they are, 
notwithstanding, near enough to justify their 
publication.

The calculations have been based on the 
consideration that the total volumes of C 0 2 
and CO found in the sample must necessarily be 
proportional to the total volume of gases which all 
the carbon in the explosive is capable of yielding. 
This ratio corresponds to the dilution of the 
products of explosion with air. After allowing 
for the amounts of CO and C 0 2' which the air 
contains prior to the blast, and multiplying the 
analytical results by the dilution factor, the 
total quantities and, of course, also percentages 
of the explosion products are obtained.

It therefore only remains to decide on the 
actual amount of carbon taking part in the 
reaction. For this the chemical formula of the 
explosive involved has sometimes been taken as,
taji

-  57 C3H6(b .N 0 2) 3.C24H 2.2(N 0 20 H )90 n , i.e., 
that of a 7 blasting gelatine. On other 
occasions, the cartridge paper has been stated as

’ having taken part in the reaction, which in the 
-case of a 7J% blasting gelatine results in the 
-formula

C210H 343N 180O55r.
From the latter I  have evolved the following 

reaction equation :—
'  C210H 343N 1S0O55r =  180 C 0 2+  3 0 CO +  167H 20  +  

90 isr2+ 4 ^ H 3.
- '^It is interesting to compare the composition 
o f -gases so calculated with the results of an 
analysis o f the gases produced by blasting 
gelatine :—

A n alysis  o f  Sa m p l e .
Calculated 
to drillhole 

gases.

Theoretical 
results from 

above 
equation.

Before
blast.

A fter
blast.

CO •049 *55 7*22 9-85-
COQ •356 4-64 61*78 59-11
N 79'025 75-51 28*33 29-56
0 20-570 19-12 — _
H — •18 2*59 1-48

In the" above calculations I  have made use of 
figures showing the percentage composition of 
cartridge paper as published by Dr. Moir.*

In conclusion, I  should like to take this oppor
tunity of acknowledging and thanking Mr. Greig 
for the able work and assistance which he has 
rendered during the whole course of these investi
gations.

They are not yet completed, but the results 
obtained so far have, I trust, been of some 
assistance in establishing the fact that CO in

* See this Journal, vol. viM April, 1906, p. 307.
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considerable quantities is present'in the drillhole 
gases of blasting gelatine. ■'

During the course of the reading of'the-paper 
the author demonstrated by means of the 
apparatus (see illustration) the method of analysis 
.adopted.

The P resid en t : I  am sure we are greatly 
indebted to the author for his most interesting 
paper, and I  beg to move a very hearty vote of 
thanks to him for the trouble he has taken in 
■compiling it, and-for the demonstration which 
,he has given us. ■

Dr. J. Moir ( Vice-President) :  It is with 
.great interest that I .  second this vote of. thanks 
to Dr. Weiskopf. He has done a great service in 
■collating all the literature iii connection with this 
■delicate method of analysis, and in applying all 
the improvements to his own apparatus. I, for 
one, had no idea that the I 20 5 method had been 
known, so. long. By the w ay,.lie omitted to 
mention the paper of Thorpe, the English 
-Government Analyst,* which came out whilst I 
was engaged with the Miners’ Phthisis Commis
sion analyses, and enabled me to do a few accurate 
■determinations in mine ait.before_the dose of that 
work in 1903. I  soon found out that lubricants 
must be avoided ; and I  have used a Utub.e with 
side tubes, first filled with 120 5, and then drawn 
out and-sealed off and finally purified by drawing 
■dry atf'througlrft"at 190” for'sever’f f  hours.

As for olefines, . I  freely admit that the 
■evidence for them in mine;stir" is very weak ; how
ever, I  tried theexperim ent of aspirating aiarge 
volume through bromitie water, and on treating 
with alkali got distinct' signs of an ethereal 

•di-bromide, together witKaTsplid bromo-compound 
■apparently connected with the hydro-carbons 
■developed from the burnt guttapercha of the fuse.

As for the origin of the CO found after blast
ing, I  am very pleased to find the author accept
ing. my_ views-.of-long ago,f that it is...due to the 
wrappers of the .cartridges. It is gratifying; to 
■be believed at last, even when one is voicing 
■opinions not 'to be found in tlie last generation’s 
text-book! I  was not believed in 1903— I 
suppose I  was then a dangerous scientific fire
brand, “ running amok ” amongst rule-of-thumb 
pseudoscience, arid the curious preconceived ideas 
which characterise the “ practical man.”
- Mr. W . W aters (Associate): I  should like to 

■ask Dr. Weiskopf just one' question on a point 
which he seems to have omitted to refer to. He 
suggests the possibility of the' combustion of the 
■cartridge wrapper being responsible for the con
stant ratio of carbon monoxide. This can easily 
lie ascertained, as holes can be charged with 
■explosives with the cartridge wrappers taken off

* Journal Chem. Soc., London, 1903.
t See tbis Society’s Proceedings, vol. iv., p. 40, and this 

•Journal, vol. vi., April, 1906, p. 307.

— just with the naked blasting gelatine. I  should 
be glad to learn whether any experiments have 
been made with gelatine with the cartridge 
wrappers stripped off.

Dr. W eisk op f (Member) :  I  do not at'present 
propose to go fully into the questions which have 
been put, but will deal shortly with some of the 
points raised. With regard to Mr. Waters’ sug
gestion to sample the gases obtained .by explod
ing blasting gelatine without the cartridge paper 
in the borehole, this is one of the experiments I 
had in mind, when saying that our investigation's 
are not yet completed. We all realise the great 
importance of the subject under discussion. The 
miner is greatly interested in it from his own 
point of view, but we, as manufacturers,' also 
have to consider the stigma which possibly may 
remain with the explosive. As Mr. Cullen 
intimated at a previous meeting, everything 
possible will be done to improve the explosive in 
this respect, should it be proved that the explosive 
itself is to blame.

As regards Dr. Moir’s query re olefines, we 
have found .that these are kept back completely 
by sulphuric acid of 99|% H 2S 0 4, provided the 
bulbs containing it are kept at 160° C. The 
other point,, namely, how the amount of gas 
sample taken is ascertained, will be found fully 
described in the appendix to my paper.

Briefly, during the analysis a weighed . amount 
of mercury is gradually introduced . into the 
sample bottle. A t the end of the estimation the 
pressure inside the bottle is so adjusted that the 
remainder of the gas sample is again under the 
original pressure and temperature conditions, 
previously determined. Thus the number of 
cu b ic  centimetres of mercury introduced corre
sponds to the number of cubic centimetres of gas 
displaced from the sample bottle.

The P resid en t : I ask your indulgence to 
allow me to leave the meeting, and I  will ask Mr. 
McArthur Johnston (Vice-President) to,take the 
chair. The reason is that I  have been invited, as 
President of your Society, to represent you 
at the dinner of the Mine Managers’ Association.

The President then retired, and Mr. A. Me A! 
Johnston took the chair, and called.upon Prof. 
Wilkinson to read the following paper.:—

TH E D ISTR IB U TIO N  OF TH E G OLD 
PRO D U CED  ON TH E RAN D .

By T. K ikke R ose, D .S c., A.R.S.M ., M.I.M.M.,-
F.C.S. (Hon. Member).

By common consent, statistics arc admitted to 
be both misleading and dull, and the following 
account of the first rough distribution of the gold 
produced in South Africa cannot be expected to
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escape the common lot of such papers. Conse
quently I  beg the Society to remember that the 
paper was written at the invitation of the Coun
cil, following a suggestion made by Mr. T. L. 
Carter. In drawing up this account I  have used 
official publications only and have everywhere 
reached the limits o f information almost at the 
beginning of the enquiry. My own private 
quarrel with statistics is, not that they, are mis
leading and dull, but that they always stop short 
before they have told me what I  want to know ; 
so I  am continually driven to making guesses.

The official publications which have been con
sulted are the Annual Statements of Trade of 
the United Kingdom, the Statistical Abstracts of 
the United Kingdom, and of the British Colonies, 
Possessions, etc., and the^nnual Reports of the 
English, French, and United States Mints.

I  have considered only the period of five 
years, 1903— 1907,* because during the war 
the production of gold in South Africa was com
paratively unimportant, and the years 1899-1902 
were abnormal in that and other respects. In 
a limited sense every year is abnormal. The 
conditions affecting the distribution of gold 
change continually, and it is useless from a study 
of statistics alone to hazard any prediction as to 
the future.

A t the beginning of the study of what becomes 
of the Ra,nd gold, it must be premised that no 
distinction can be drawn between the gold from 
the Rand, and that from other districts. The 
gold from the Rand goes down to the coast and 
is at once, statistically speaking, mingled inex
tricably with that from the rest o f the Transvaal 
and from Rhodesia. The combined stream flows 
into London, and there joins other streams, and 
its identity is lost again. Little rills flow out 
hither and thither a n d . are caught up in other 
currents, so that by imperceptible degrees the 
whole world is involved. In this paper the 
assumption has been made throughout that 
wherever two streams unite and become indis
tinguishable from each other, they are at once 
completely mixed, so that any sample, however 
small, contains the same proportion of each con
stituent as the whole mass.

When the Rand gold leaves South Africa, a 
slight difficulty is at once encountered, for no 
definite statement is available as to its destination. 
The declared value of the production of gold in 
the Transvaal and Rhodesia was, for example, 
£26,615,025 in 1906. The value of the ex
ports of gold from British South Africa is given 
as £26,516,475 for 1906 in the Statistical

* Difficulties with this period were encountered owing to 
the fact that the latest United States Mint Report issued is 
l or the year ending June 30, 190G, and the latest French Mint 
Keport is for the year ending Dec. 31,190C. Some of the figures 
fiiven in these reports extend only to the end of 1905. The 
Statistical Abstracts come down to the cud of 1900 only.

Abstract. In the “  Annual Statement of Trade 
of the United Kingdom ”  the value of the gold 
bullion imported into England from South. 
Africa is not given, but only the gross weight in 
ounces, e.g., 6,986,832 oz in 1906. The result 
is that the imports into the United Kingdom, 
cannot be identified with the exports from or the 
production of British South Africa. These three- 
figures are, however, in sufficient agreement 
(taking the mean fineness of South African 
bullion imported into England as 875 in gold), 
to justify the assumption that practically all the- 
South African gold is exported to London. 
Apart from the figures, this is, o f course, per
fectly well known.

On arrival in London the South African gold', 
is mixed with bullion coming from other parts, 
of the world and can no longer be distinguished, 
from it. This matters the less for the reason* 
that the South African bullion forms the bulk of' 
the total imports of gold bullion, as is shown in. 
the following table, which is based on a table in. 
the “ Annual Statement of Trade for 1907 ” :— .

I m p o r t s  o f  G o l d  i n t o  t h e  U n i t e d  K i n g d o m .

Year Year Year
Country whence 1905. 1906. 1907.

exported. ox. troy oz. troy oz. troy
(gross.') (gross). (gross;.

British South
Africa 5,833,741 6,986,832 8,012,437

British India 616,320 571,033 547,452:.
Australasia... 972,342 729,237 803,961
Rest of W orld 664,828 805,703 1,334,608-

f Quan- 
Totals-,' tities .8,087,231 9,092,805 10,698,458-

[ Value£ 30,114,369 •33,865,361 39,956.304-
Fineness of

bullion ... 876-6 876-8 879-2

In these years South African gold is seen to 
form 72%, 71%, and 75% respectively of the 
total weight, and judging from unofficial returns,, 
the values were in nearly the same proportions.. 
The bullion on arrival in London is in part re
fined there arid in part re-exported in an unrefined 
state. Beginning with 1908, the Customs. 
Establishment will publish statistics distinguish
ing between unrefined and refined bullion im
ported and exported, but no figures are available 
as yet. My own opinion is that some 15% of" 
the imported bullion was re-exported in the- 
period 1903-1907, without being refined in 
London. Both the amount and the percentage- 
of such bullion appear to be increasing, but 
there is little to go upon in forming these 
opinions. The refined bullion is partly retained 
in the country and partly exported.
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Comparing the total imports and exports of 
bullion, we g e t :—
® 1903-7. 1907.
Im p o r ts  ... £151 ,973 ,235 £39,956,304 
E x p o r t s  . ..  £98,059,568 £26,589,442

Excess imports ... £53,913,667 £13,366,862

Here the imported bullion is divided clearly 
into two parts, one part required in the United 
Kingdom and retained there, the other part not 
required and re-exported without delay. These 
■will now be considered separately.

Bullion Retained, in the United Kingdom.—  
Dealing first with the bullion which is retained 
in the United Kingdom, it is at once evident 
that most of it is converted into coin, thus :—  

1903-7. 1907.
•Coinage from in

gots only at the 
Eoyal Mint,
London ... £48,944,370 £16,098,894 

Some of the ingots received for coinage, how
ever, are derived from the meltiug of gold coin. 
No exact record is kept of the value of these, 
but, in my opinion, it may be put at the follow
ing amounts:—
Ingots resulting from 1903-7. 1907.

melting gold coin ... £1 ,392 ,000 £4 ,500  
'The coinage from refined ingots at the Royal 
Mint has accordingly been approximately as 
follows :—

1903-7. 1907.
£47,552,400 £16,094,400 

The rest of the bullion retained in England but 
not used for coinage, which amounted to about 
£6,361,300 for the five years 1903-7, was added 
to the stock of bullion already in existence, or 
was used in the arts, for the manufacture of 
jewellery, for gold plating, for the manufacture 
of gold leaf, in dentistry, in photography, etc.

The stock of bullion in the United Kingdom, 
apart from the floating stocks held by refiners 
and bullion dealers, is in the vaults of the Bank 
of England. No figures are available as to the 
amount so held, the Bank making known only its 
stock of bullion and coin together. The stock of 
bullion is, of course, a fluctuating amount, but 
any gradual permanent change is doubtless in 
the direction of an increase of the stock. The 
stock of gold bullion and coin held by the Bank 
on Dec. 31, 1902, was £27,840,385, that on 
Jan. 2, 1907, was £29,270,470, and that on 
Jan. 1, 1908, was £31,602,515. For purposes 
o f  comparison, it may be remarked that the mean 
stock in the first week of January of the ten 
years 1881-90 was £20,550,000. It is likely 
enough that a part of the increase shown here 
was in the form of ingots, but it would be pure

speculation to hazard a guess as to the exact 
amount. During the year 1907, it is quite 
possible that the stock of bullion was reduced.

Leaving all this on one side therefore, we have 
the sum of £6 ,361 ,300 in ingots, which was all 
or for the most part used in the industrial arts in 
the United. Kingdom during the years 1903-7. 
No estimates of the consumption of gold are 
published officially in England, though the 
matter will doubtless be dealt with in the forth
coming Census of Production. The total con
sumption for the three years 1903-5, however, 
has been estimated by the Director of the United 
States Mint* at £7,706,000, excluding old 
material (remelted jewellery, etc.), but including 
gold coin. This seems to me, judging from those 
returns of the manufacture of jewellery to which 
I  have had access, to be a reasonable figure, but 
the annual consumption in 1906 and 1907 was 
certainly higher than in 1903-5. The amount of 
English gold coin melted annually for use in the 
industrial arts is estimated at £500 ,000 at least, f  
its only known use being for the manufacture of 
wedding rings. This would leave an annual 
amount of about £2 ,000 ,000 to be derived from 
gold ingots or £10,000,000 in five years. There 
is here a discrepancy of nearly £4,000,000, 
which is most readily accounted for by assuming 
that the amount of British gold coin melted 
down for use in the arts was underestimated in 
1903, and that it really amounts to £1 ,500 ,000 
per annum. The disappearance of immense 
quantities of British gold coin has certainly 
never been fully and satisfactorily explained. 
The discrepancy would be equally well accounted 
for by the assumption that £1 ,000 ,000 in gold 
coin is melted down annually in the United 
Kingdom and subsequently exported.

Bullion Re-exported from the United■ King
dom.— The destination of the exports is shown 
in the following table, which is abstracted from 
the Annual Statements of Trade for 1903—  
1907 :—

Period
Countries to which 1903-7. 1907.

exported. oz. troy oz. troy
(gross). (gross).

Continent of Europe 13,005,963 2,021,561 
United States ... 6,063,671 3,143,700 
British India ...  4,630,381 1,374,879 
Rest of W orld ...  227,822 1,272

,p , , j Quantities 23,927,837 6,541,402 
1 Values _  £98,059,568 £26,589,442

Fineness of bullion 964 ’8 956-9
* The figures are taken from the Annual Reports of the 

Director of the French Mint. They are stated by him to be 
quoted from statistics published in Washington on the authority 
of the Director of the United States Mint, but they do not 
appear in the Annual Report of the United States Mint.

t Annual Report of the Deputy Master of the Royal Mint, 
London, 1903, p. 22.
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When expressed in percentages the above table 
becomes :—

E x p o r t s  o f G o l d  B u l l i o n .
Countries to which 1903-7. 1907.

exported. % %
Continent of Europe 54-4 30-9
United States ... 25-3 48-1
British India 19-3 21-0
Rest of World l'O —

100-0 100-0
- Concerning these tables it may be observed 
that “ E u rope” stands chiefly.for France and 
Germany, which together take almost the whole 
of the exports in certain years. There are ex
ceptional years, however, as for example the 
year 1906, when 402,559 oz. went to Russia, 
as against 1,140,537 oz. to France, .and only 
77,068 oz. to Germany. France took 7,674,007 
oz. in the year 1903— 7, and Germany 3,981,192 
oz. in the same period.

The gold bullion imported into France for 
the most part stays there, the exports of ingots 
being inconsiderable. The bars from England 
form over 30% of the total imports of gold and 
over 40% of the imported ingots. About one- 
half of the imported bar gold is coincd, chiefly 
into 20-franc pieces; about • a quarter of it is 
employed in the industries ; some 5% of it is re
exported, and the remainder presumably goes to 
swell the stock of bullion in the Banque de 
France, which increased by about £16,000,000 
in the four years 1903— 6.

O f the gold bullion impprted in to Germ any, some
thing like 20% is re-exported, another 20% is used 
in the industries, and the remainder is coined.

The gold ingots sent to America have varied 
in amount more than those exported elsewhere. 
From 1903 to 1907 (the year of the panic) 
they increased steadily from 158,945 oz. to 
3,143,700 oz. There was, of course, a large 
reduction, in 1908. The mean for the five years 
1903— 7 amounted to over 10% of the gold 
deposited at the United States Mints. Of this 
total quantity, in the years 1903— 6, about 55% 
was coined, about one-seventh was used in’- the 
industrial arts, and the remainder was added to 
stock or exported. According -to the United 
States Mint Reports, however, the ingots ex
ported are almost invariably United States fine 
bars, practically never foreign ingots. Also 
rather more than 40% of the imported gold 
bars were issued for use in the industrial arts in 
the years 1903— 5. This would leave nearly 
60% of the imported bars to be divided between 
coinage and addition's to the stock of bullion in 
the United States Mints- and Assay Offices. 
This stock is subject to great fluctuations, e.g., 
it was $124,083,823 on June 30, 1902, 
$51,910,029 on June 30, 1905, and $104,383,158

on June 30,. 1906. N o exact information is. 
available as to the stocks on- January 1, 1903, 
and- December 31, 1907, and it is better to- 
leave this on one side, as in1 the case of the- 
stock of bullion in the Bank o f England, and to- 
assume that 60% of the" imported bars were 
used for coinage. The difference between the 
percentage distribution of the total deposits in 
the United States Mints and the distribution o f  
the imported gold bars (of which those from, 
England form only a part) illustrates the diffi
culties of this part of the enquiry, and- shows- 
liow great may be the errors in the statements as. 
to the disposal of the gold exported to Franca 
and Germany.

The gold bullion (chiefly or entirely in the form 
of 10 oz. fine bars) which is sent from England 
to India, disappears on arrival in that country 
and is probably in great part converted into 
jewellery. As the Director of the United States. 
Mint remarks, “  The tide of gold and silver has. 
been flowing into India for centuries.” Probably 
some large hoards exist, but, no doubt, there- 
are immense numbers of small hoards. From, 
1835, when the official records begin, the net. 
imports to the end of 1906 amounted to- 
£193,880,000, in addition to the production in. 
India, which was £23,400,000. The' world’s, 
production for the same period is estimated at, 
£1,920,000,000.

The wanderings of the gold bullion from the 
Rand have now been traced as far as is practicable. 
I  have drawn up the results in the form of a 
percentage chart which may be of interest, based 
as it is on the facts and considerations set forth, 
in this paper, although it is not without its. 
fanciful side.

Summarising the chart, one gets for the 
disposal of the Rand gold in the period 1903- 
1907 :—

Used in coinage - - 58"6 ,per cent. ■ 
Used in industrial arts - 30 ’5 ,, ,, 
Deposited as ingots in the - j-

Bank of France - 3 ’5 ; ,, 
Undetermined - - 7'4 ,, ,,

- lOO'O per cent. ,,

The result may also be put in the- form Of a bet,, 
such as that of any particular ounce '.of gold 
produced on the Rand, it is 7 to 1 against its. 
disappearing into India as refined 10 oz. bars,
99 to 1 against its being exported from France- 
to an unknown destination, and 69 to 31 against’ 
its being coined at the Royal Mint. In the latter 
event its history could be followed further, though! 
with increasing difficulty, but the adventures o f 
a British sovereign are too varied to be described 
at the end of a paper which is already far too'long.
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The Chairman : W e have had a very 
interesting and instructive paper. It goes further 
into the. subject than we here have been in the 
habit of doing, and lets us know where our gold 
disappears to.' Unfortunately it does not seem 
to come back here fast enough. I  propose a 
hearty vote of thanks to Dr. Kirke Rose.

Mr. H. A. W hite  (Member of Council) : I 
should like ,to second the vote of thanks to Dr.

Kirke Rose for his able and interesting paper, 
and to call attention to the steady increase in 
the fineness of the gold bullion exported from this, 
country. Part of this increase is due to efforts of- 
members of this Society in that direction, no 
doubt, but I  am not certain that part is not also 
due to improvement in the. .method of settling 
assays, whereby a nearer, approximation is got to- 
our own local results. In connection with that
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last bet referred to by the author, I  would like to 
see th'e odds against the mint increased by the 
■establishment of a similar institution for South 
Africa, perhaps that may yet be counted amongst 
the benefits o f closer union in the days to 
■come.

The vote was agreed to.

The Secretary read the following reply :—

' W E S T R A L IA N  W E T -C R U SH IN G  PLAN TS, 
W IT H  SOM E N O TES ON LA B O U R  

E FFICIEN C Y.

{Read at February Meeting, 1908.)

B y G e r a r d  W . W i l l i a m s  (Corresponding 
Member of Council).

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

I  must apologise for the delay which has 
occurred in regard to this reply. The first 
numbers of the Journal containing reports of the 
discussions went astray, and when duplicates 
were sent out to me I  was somewhere “  off the 
map,”  in Northern Queensland.

I am afraid that I  must plead that I  have been 
“  misunderstood ”  by some of my critics. I  had 
no intention whatever of advocating white labour 
in place of Kafirs for doing legitimate unskilled 
work, but I  submit that none of my critics have 
said a word in contradiction of my statement, 
“  the skilled worker on these fields does his work 
on his own, whereas on the Rand he almost in
variably has the assistance of one or more natives.” 
Far be it from me to suggest that a “  white 
labour ” policy would be practicable on the Rand, 
•even a casual acquaintance • with Westralian or 
Victorian mining entirely disabuses one of that 
idea, but I  still maintain that the skilled white 
worker should do as much work in Africa as he 
would do on other fields, and I  still maintain that 
no small number of boys are employed on the 
mines whose work is wasted in that they simply 
serve to relieve the skilled worker from legitimate 
■exertion.

To turn to individual criticism : Mr. H. A. 
W hite’s remarks have been practically answered 
by Mr. Brett, whose acquaintance with Kalgoorlie 
is  infinitely greater than mine, and who is 
particularly well qualified to speak on behalf of 
the field with which he was formerly associated.

Mr. W hite’s statement that the Horseshoe costs 
lend small support to “ the idea that all-white 
labour could be used successfully on the Rand ’ ’

was the last remark that I  expected from him. 
Surely, from the itemised costs sheet which I 
published, it is obvious that there can be no 
direct contrast between the involved processes of 
the Horseshoe and the comparatively simple 
operations on the large plants of the Rand. 
Incidentally, the Horseshoe’s new mill is entirely 
all-sliming. Neither do I  advocate the “ con
tinuous process ”  for the Rand. Far from it. But 
I  do consider that'having in view the nature of 
the Horseshoe ore that the results (a total 
recovery of 88 4%) are good, and especially so 
when one remembers that a few years ago the 
Kalgoorlie residues averaged 3 to 4 dwt.

The highest recoveries are obtained on the all- 
roasting plants. A  table showing the work done, 
recoveries and costs on the leading dry-crushing 
plants, is appended.

My remarks, “ applied with equal success 
under alien conditions,” referred to the attempt 
made to run certain Rand plants on the Westra
lian “  continuous process ”  system. The attempt, 
disguised under the name of the “  New 
Metallurgy,” has been much discussed by the 
Society, and needs no further mention. O f course, 
“ equal success” is a relative term, but it is 
impossible to deny to the Westralian metallurgists 
the credit of having brought the treatment of 
complex sulpho-telluride ores by wet-crushing to 
a successful issue.

I entirely concur with Mr. W hite’s remarks 
re the general inadequacy of the tube mills of the 
West. They are far too' small, and it is certain 
that it would- pay to replace them with larger 
machines. Touching the question of the duty in 
the Sons of Gwalia mill, I  can only say that the 
figures quoted are official, and that I  have every 
reason to believe that they are accurate.

All ore delivered to the mill passes over a weigh
ing belt. I  have not inspected the plant person
ally, but I  am certain that the data are correct. The 
ore is certainly not so “  tough ” as the Kalgoorlie 
ore. I  admit freely that inside amalgamation 
belongs to the past, but in mines where much 
of the ore occurs in an extremely coarse form, or 
where, rather, there is always the possibility of 
“  specimen stone ” passing into the battery, there 
is certainly something to be said for the idea. 
Personally, I  dislike it and never use it, as I 
think that the loss of floured quicksilver is often 
considerable. Where concentrating tables follow 
the mill this loss is reduced to a minimum.

To Mr. F. F. Alexander I  would remark that 
I  did not “  recommend for his notice ” such 
“  time honoured abuses as inside amalgamation, 
grinding pans and 3 ft. 3 in. tube mills.” I  wrote 
a description of Westralian metallurgy and these 
practices obtain there. I  assure Mr. Alexander
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that I am in no wise responsible for them, nor do I 
-desire other fields to copy them. The Kalgoorlie 
field has evolved itself, and all existing plants 
represent the more or less complete result of su"ih 

. evolution. In few cases have plants been rebuilt, 
they were remodelled and older apparatus was 
utilised. And whatever the grinding pan may 
do in other parts of the world, it is certainly a 
success in Kalgoorlie where the tough .ore is more 
amenable to grinding by attrition than by 
impact.

“ A  numerical increase of the total employees on 
Westralian plants would tend both to reduce work
ing costs and improve extractions.” ' This may be 
interestiug as an expression of opinion on the 
part of Mr. Alexander, but as it is entirely 
unsupported by fact it is of little value. Person
ally, I  have not found the plants undermanned.

Mr. Alexander must remember that they are 
manned by whites who are all, more or less, skilled, 

-and whose efficiency is extremely high. In the next 
sentence my critic goes on to state that the 
irresponsible Kafir is actually a handicap to the 
skilled worker. Doubtless, and if so, why employ 
him except for absolutely unskilled'work1? Surely, 
this is the strongest possible argument in favour 
of my contention, that the skilled white should 

■do his own work.
I thank Mr. Brett for taking up the cudgels on 

behalf of the Westralian metallurgists; the small 
tube mill is certainly less efficient than the large 

■ones used on the Rand, but it is far from being 
the toy that Messrs. W hite and Alexander 
imagine.

I admit freely that Mr. Weston is correct in 
■calling me to order for not having stated that 
wood fuel was exclusively used in the West, 

-and that its use renders stoking much easier

work. But the fuel used does not affect the 
engine driver or diminish, his task of keeping 
the engine room going without assistance. Again 
I would ask, how many boys would be allotted 
to that driver if he were on the R and1? Certainly 
two per shift.

In conclusion, I  wish to disown any attempt or 
desire to deprecate Rand metallurgy. I  assure 
members that I  have ever battled hard for the 
reputation of my “  mother cam p;” indeed I may 
have made myself not a little disliked by my 
persistent advocacy of certain Rand methods. 
But on the one point upon which I  ventured to 
criticise Rand practice, the labour question, none 
o f my critics have brought forward any serious 
rebuttal of my statements. I  am somewhat dis
appointed in this. I  half hoped that the criticism 
would be a little severe, and I hoped that some 
definite refutation of the chargeof employing native 
labour simply to save a white skilled worker from 
legitimate exertion, would be forthcoming. The 
employment of native labour in South Africa is 
an economic necessity both from a mining and a 
national point of view. But such natives should 
only be employed on unskilled work. The 
employment of natives for the purpose of reliev
ing a skilled white worker from the manual work 
properly associated with his craft is not only un
economical; it is a practice fraught with real 
danger both to the individual and to the com
munity.

I  am writing this towards the end of the 
year. I  beg to send my former colleagues 
and members the best of good wishes for the 
New Year. “  I f  the wanderer in the ends of all 
the earth ”  may seem to some a little critical in 
regard to his old camp, he would assure them that 
he is not forgetful of what he owes to the field at 
large, and the Society in particular,

E q u i p m e n t  o f  A i l - R o a s t i n g  P l a n t s , K a l g o o r l i e , W .A.

Wine. Monthly
Tonnage.

Value 
per ton 

(2,000 lb.)
Primary Roasters.

Seco n d ak y  
CfK indim g  P ans. Recovery Costs

Crushing Plant.
Number. Diameter

per cent. ment.

Great Boulder ... 14,300
clwts. •
17 3, No. 8 Krupp 13, Edwards 12

ft.
5 91-0

s. d. 
11 6

Perseverance ... 17,500 7-5

Ball mills 
12, 30 in. Griffins 
16, No. 11 Griffin

8, Merton 
6, Edwards 14 8 91-5 11 3

Kalgurlie 10,000 15-0 9, No. 5 Krupp

(Perseverance
type)

15, Edwards 15 5 94-5 11 10
South Kalgurlie 9,000 7-0 2, No. 8 Krupp 

1, No. 5 Krupp 
10, No. 5 Krupp

8, Merton 5 8 94-2 12 9

Associated 9,900 1 0 0 18, Merton 20 5 90-0 11 1
Associated North 3,500 19-0 3, No. 5 Krupp 5, Merton 8 5 92-5 12 1
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REM IN ISCEN CES OF TH E E A R L Y  R A N D :

(Read at August Meeting, 1908).

By M. H. C o o m b e  (Member).

I DISCUSSION.

Mr. S. H. Pearce (Past-President) : I t  is 
not an easy task to carry one’s mind back some 
20: years to obtain anything interesting with 
regard to one’s early experiences on the Rand, 
and I am afraid the general impression I have of 
my earliest days here consists chiefly of homesick
ness, accentuated by the usual discomfort of'living 
inseparable from a young mining camp, and 
which told severely upon my far. from robust 
constitution at the time.

.One of the first things that I  remember 
about this time was sharing a room in the 
then best hotel which, by the way, consisted 
of a long iron building, partitioned into rooms 
with calico and paper, and being considered 
fortunate at not having to sleep on, (or under— if 
it rained), the billiard table. M y first room mate 
■was a very friendly and talkative young man, 
.who cheered me up by telling me that the New- 
bery Yautin process, which was responsible for 
my coming here, was foredoomed to failure, as he 
was out in this country for the purpose of 
ascertaining the suitability of the “  banket ”  to 
a new process lie was connected with, and that 
he was satisfied that it would supersede all others 
in dealing with battery tailings. His statement 
was. prophetic, as the young man turned out to be 
Mr. Alfred James, now President of the Institu
tion of Mining and Metallurgy, who took a pro
minent part in introducing the cyanide process. 
A  few days later I obtained permission to start 
an assay office in order to occupy my time until 
the projected works were , built, and so my 
principals acquired the premises, stock, and good
will of an'established business, as a going concern.' 
I  never knew my predecessor, and took the 
goodwill for granted. The premises consisted of 
a small room in the backyard of a now flourishing 
bank, and the stock I  can almost itemise from 
memory, as it comprised very few things. The 
principal items were, outside :-a  pestle and mortar, 
prospector’s pan and a half tub of water; inside 
a Morgan “ A ” muffle furnace, a few tiny crucibles, 
a cupel mould, and tins of bone ash, soda 
carbonate, borax, litharge, etc., and two pairs of 
tongs. A  pair of apothecary’s scales appeared to 
have done duty for both weighing charges and 
results, and I  have often wondered if I  should do 
him an injustice by supposing that the bulk of 
his work was done in the outside premises. 
Fortunately-. however, a..-com plete-outfit.. h ad_

already been ordered, and . I  was able shortly 
afterwards to establish myself in more commodious 
premises, on the site where the extension to the- 
Rand Club now stands.

It was about this time that the “  blue .bar 
scare took such a hold on the capitalists of the 
tim e,. which came about in this way. The- 
principal technical mining experts of the day had 
pronounced the reef to be alluvial— probably I  
suppose on account of the pebbles which gave .it 
something of the appearance of gravel. . W hen 
the shafts reached the pyritic zone, the change in 
appearance, together with the fact that the reef 
was generally'poor at that point, led them to the- 
belief that “  bottom ” was reached, and they 
declared it was the so-called “  blue bar ”  or 
granitic floor of the alluvial they were accustomed 
to. One of the few points at which this level 
was reached was on the Meyer and Charlton mine 
and a sample was given me, assaying only 
6 dwts., which compared very unfavourably 
with the ounces they recovered from the surface 
ore. Strangely enough, this sample showed 
practically no gold in the pan, and one of m y 
tasks was to demonstrate its existence, as much 
scepticism was evinced at my assay certificate. 
In fact, I  had eventually to allow the doubter to- 
carry out the operations himself, o f panning to- 
clean concentrates, roasting and regrinding in an 
agate mortar to free the gold, before he was con
vinced that I  was .not guessing.

I cannot recall anything of particular interest 
in regard to the introduction of the cyanide 
process ; being then interested in another form of' 
recovery, I  do not suppose that I  was over anxious, 
to believe that the results claimed were being 
actually obtained. M y first experience of its. 
possibilities was, however, very striking. I  was 
asked to prepare a trial lot of clean concentrates, 
for the Gold Recovery Syndicate with the idea o f  
ascertaining if the process was capable of treating 
the pyritic ore. To this end I  negotiated the 

-purchase of 1J tons of vanner concentrates from 
the Percy Gold Mine (now part of the Treasury 
G. M- Co.), assaying about 24 oz.- per ton, 
which were duly delivered. The importance of 
the"'fest' was considerableTand an 'idea <f tlie 
scepticism regarding the process can be formed from, 
the fact that Mr. (now Sir) A'. Woolls-Sampson aind 
myself accompanied the parcel and watched every 
detail of the trial until the residues were ready 
to sample; even going as far as to roll ourselves in 
our blankets and sleep alongside'the vats. Speak
ing entirely from memory, I  believe the trial 
occupied about 36 hours. The dissolving of the- 
gold occupied about 24 hours, and this operation 
was carried out in a paddle agitator tank with a 
solution of about 5% KCy. Samples were taken 
at intervals to ascertain the .progress j j f  solution,
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and the charge was then run into a leaching vat for 
washing ; this operation was assisted by a steam 
vacuum and lasted about 12 hours. There was a 
good deal of discrepancy in the assay result o f these 
residues, as the pyrites seemed to trouble most of 
the local assayers, who produced low results. They 
were finally agreed to contain 9 dwts., and thus an 
extraction of over 98% was certainly obtained, 
and disposed of any doubt I  previously had in 
regard to the capabilities of the process. There is 
another point I  might mention, to show that dis
trust did not exist entirely upon one side, viz., 
that I  was thanked by Mr. James for supplying 
clean concentrates, and for not introducing material 
which would detrimentally affect the trial.

Mr. Darling has given you a very valuable and 
detailed account of the results obtained from the 
Robinson tailings plant, which may be considered 
as typical of the time, as regards the value of 
material treated. In 1891 [ went to the Nigel 
mine, where the Pearce-Bowness Syndicate was 
treating its old tailings, which had a value of 
over 4 oz. per ton. Residues of 10 and 12 dwt. 
were quite usual and accepted quite cheerfully, 
for the profits were very big, although the costs 
often ran up to £ 1  per ton treated. It is, how
ever, interesting to note that at one time there 
was some serious consideration of turning this 
plant into a dry crushing, roasting and chlorina
tion concern, which, under the existing circum
stances, appeared to be quite justified for there 
were some 20% of the tonnage crushed discarded 
as slimes, in addition to these residues. One 
sometimes wonders among the many “ i f s ” that 
cross one’s mind, what would haye been the out
come of this being actually done and the system 
extended 1 That is, to what pitch roasting and 
chlorinating could have been brought, if all our 
energy and research had been expended upon this, 
instead of upon the cyanide process. O f course, 
these are idle thoughts, but when one thinks of the 
ignorant groping work we all did in those first 
days, and the plant and material we had to work 
with, there is room for much reflection.

I t  is at such times that questions will arise 
as to the reasons for the indifferent work then 
done. We are not all of us in a position to show 
such excellent results as those of Mr. Darling ; 
and most of us will have to confess that deficiencies 
in actual recovery were only counterbalanced by 
getting as big a ton as we could. As a matter of 
fact, in view of our present knowledge, it seems 
incredible that we should have obtained the 
results shown on paper in those days. Let. us 
recall a fe\v of the conditions which then existed. 
Firstly, the capacity of the plant was reckoned 
upon a three days’ treatment as a ru le ; during 
which time a preliminary wash, strong solution, 
and weak washes, followed by a water W’ash; were

all supposed to be given-to each charge. W e can 
imagine-what the values of last drainings were; the- 
determination of which was a refinement left for 
much later investigation. Secondly, we had that 
“ special” cyanide carrying 65% KCy, the balance 
beings potassium carbonate, caustic potash, and 
a large quantity of that carbide, which was such 
an excellent precipitant, and responsible for the- 
ounces that were cleaned up frequently from 
sump sediment. Thirdly, we had precipitation 
so haphazard in character, that cases have beeri- 
known where solutions containing at least half an 
ounce were used to wash charges containing a far 
lesser value. It was a case of, “ there were the boxes 
full of zinc : If the gold would not come down—  
well, it would not”— that was all. Fourthly, there- 
was the sand itself— to be taken from the 
storage dams. Circumstances were kind to some, 
who had large quantities of clean oxidised sand to- 
draw from. Others were not so favoured, and had 
to take it as it came, whether it was acid or not, 
with or without varying quantities of slime, which 
often made nice sloppy tanks to discharge. Lastly,, 
we have to give the millmen away, and record 
that amalgam was a frequent constituent. Many 
were the high residues from this cause that were 
reckoned as salted, and never recorded in our 
average. I  have not included the fineness of 
crushing in this list. Every millman had his 
own fancy in that respect, and grading analyses 
were not dreamt of. It is quite good to remember- 
these things, and the general reticence of cyanide 
managers as to their methods. One could go on 
almost indefinitely with such rambling remini
scences, but I  think it would be appropriate to 
stop here, and reflect that this Society can con
gratulate itself in the part it has taken in over
coming this reticence, and in developing the 
cyanide process to its present stage, and in so 
doing, be proud that it has contributed so much 
to the making of the world’s greatest goldfield.

REPLY TO DISCUSSION.

Mr. M. H. Coom be (Member)-. I  wish to 
express my thanks for the interest displayed in 
my paper, and my reply will not be difficult to 
make. Its main object will be to thank those 
members who gave such interesting elaboration 
o f the subject. The President for his photo of 
the old Wemmer and old Johannesburg; Mr. 
Curtis for his reminiscences of the Market 
Square, etc. ; Mr. Caldecott for his extremely 
interesting contribution; Mr. MacArthur and 
Mr. Darling for the account of their early 
metallurgical struggles; and Mr. Cotter for the 
humorous recital of his experiences in Barberton 
and on the Rand.

Mr. Curtis challenges my statement re wages 
paid to whites and natives. In-Sept., 1887 ,1- was
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engaged to open up the Aurora G. M. Co. claims, 
not at 50s. per week, as I  am made to say in my 
paper, as printed in the August number of the 
Journal, but at 65s., which was then 5s. more 
per week than the highest wage. In the previous 
April or May of that year I was offered work on 
the property then known as “ Whitehead’s,” now 
the Crown Beef ; at 50s. a week, and this for a 
specially skilled job. They had sunk a small 
shaft in the vlei and were driving out under to tap 
water, I think in preparation for a mill. The 
ground was clay, very wet, and had to be close- 
timbered and “  spiled.” I went down the ladder
way with the foreman, had a look at wliat required 
to be done, asked £ 3  a week for the job , was 
indignantly refused, and left.

O f course, as work developed, the demand for 
men greatly increased, and wages rapidly became 
higher, but I am sure that the prevailing rates 
in 1887 did not run higher than £ 3  per week, 
and the average was probably about 50s.

Natives at that time were very scarce. In 
June of that year I secured a contract from the 
manager of the Branston G. M. Co., and had to 
pay 20s. a week for Kafir labour.

I  cannot pass by Mr. MacArthur’s contemptu
ous references to the “  Practical Man ” without a 
protest. In the days of which he speaks, and of 
"which I wrote, the clerk, storeman, sugar planter, 
■stock broker, mine m anager; whom force of cir
cumstances had placed in charge of a mine, in 
most instances, unfortunately for the mine, had 
to do exactly what the “  well trained scientific 
young fellows ” have to do to-day, that is, lean 
•on and off load their responsibilities on to, the 
■shoulders of one or more of these “  Practical 
Men.” I  am sorry Mr. MacArthur introduced 
this matter into his most valuable contribution, 
but I  cannot let it pass unnoticed.

The Chairman announced that Mr. Chas. B. 
iSaner’s reply to the discussion on his paper, 
“  Notes on a Problem during Shaft Sinking,” 
would be given at the next meeting, and he then 
asked for discussion on Mr. Cullen’s paper, in 
response to which

Dr. J. Moir ( Vice-President) read the follow
ing contribution.:—
TH E GASES R E SU L T IN G  FRO M  TH E USE 

OF H IG H  EXPLO SIVES.

(Read at November Meeting, 1908.) 

By W m , C u l l e n  (Past-President.)

DISCUSSION.
Dr. J. S. Haldane (Hon. Member) -. Having 

Tead with great interest the author’s paper, I 
should like, if I am not too late, to contribute a 
few  remarks to the discussion.

He has, I  think, completely cleared up the 
doubts which existed as to the gases produced 
under ordinary conditions, by the blasting gelatine 
used in the Rand mines. It is specially interest
ing to me to find that they are almost identical in 
composition with those from the high explosives 
used for similar work in Cornish mines. The 
15 experiments given in his paper show a ratio of 
GO to C 0 2, varying from 1 : G to 1 : 10, whereas
19 experiments carried out by Messrs. Thomas, 
Macqueen, and myself (Trans. Inst, o f Mining 
and Metallurgy, vol. xiii., 1904, p. 458), showed 
a ratio varying from 1 : 5 to ] : 19, with the 
gelignite in common use in Cornish mines. The 
average is nearly the same in the two cases—  
about 1 : 8  for the Rand mines, and 1 : 1 0  for 
the Cornish mines ; and even the small quantities 
of hydrogen formed, agree closely. The author is 
mistaken in attributing to me the opinion that 
CO is absent from the products of combustion of 
the high explosives used in metalliferous mining. 
It has invariably been present in my experience.

The further investigations, on which Messrs.
' Cullen and W eiskopf are engaged, as to some 
means of reducing the proportion of CO formed, 
are of great importance ; and any step forward 
which they may be able to make in this direction 
will deserve the gratitude of the mining com
munity.

The author found that as much as 1 "28% of 
CO might be present in the air at the end of a 
drive directly after blasting, whereas in the 
Cornish experiments the maximum percentage 
found was only 0"24. The explanation of this 
great difference evidently depends upon the differ
ing quantities of explosive used. In the case of 
the author’s observations, about 45 lbs. of ex
plosive were, as a rule, used, for each round of 
shots, whereas only about 5 lbs. were used in the 
Cornish mines. Gassing is comparatively fre
quent in the Rand mines, as has been shown 
very conclusively by Drs. Irvine and Macaulay, 
whereas it is so rare as to be almost unknown, in 
Cornish mines. The need for proper local venti
lation by means of air.-pipes or other means, to 
places where development work is proceeding, is 
thus a very urgent one in the case of the mines 
of the Rand,and the author’s paper places this 
matter in a perfectly clear and intelligible light.

From some of the author’s introductory re
marks, I  fear that he is inclined to believe that 
the very high mortality from phthisis among 
white men engaged in development work, is due 
more to poisonous gases, than to the inhalation 
of stone-dust. The Society will, I hope, excuse 
me if I once more express my conviction that 
stone-dust, and stone-dust alone, is responsible 
for the terrible liability to phthisis among these 
men ; and that, important' as it is to secure
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sufficient ventilation to prevent danger or impair
ment of working capacity from gassing, it is 
still more important to. most stringently carry 
out the comparatively simple precautions which 
are needed to prevent inhalation of dust during 
drilling, after blasting, and during removal of 
the rock which has been broken.

Some of the most interesting results given by 
.the author are those for the air before blasting. 
It would seem from these results, that this air 
often contains as much as about '03% of CO. 
Unless these samples were taken soon after 
“ c u t ” shots had been fired, they indicate a very 
defective condition of ventilation; for such air 
would in the course of an hour or two, seriously 
affect a man’s working capacity. Thanks to Dr. 
Moir ; much is now kno.wn as to the main gaseous 
impurities in the air of Rand mines ; but more 
information would seem to be required about the 
proportion of CO in air where men are actually 
working. W e may safely say that air containing 
more than about '015% CO is distinctly objection
able if breathed fo r ’ long, although about ten 
times as much would be needed to cause any 
actual risk to life.

SM ALL M INES OF RH O D ESIA .

(Read at September Meeting, 1908.)

By B. I. Collinc.s (Member).

DISCUSSION.

Mr. A. L. E dw a rd s : The author lays 
great stress on the fact that the miner cannot 
be too careful in attacking a quartz proposition, 
that he cannot be over careful, and that he 
must never take anything for granted, but must 
always verify his facts, before he ventures to put 
money into the concern. This dictum, of course, 
holds good in regard to all mining propositions ; 
eternal vigilance, the greatest care and foresight, 
are as necessary in banket,, as in quartz ventures. 
That the author’s word of warning is still needed, 
will be evident from the following two cases 
which have come to my knowledge.

Syndicate No. 1 started work on some eleven 
claims leased from Moodie’s Exploration Co. The 
mine had been worked in the early nineties and 
thrown up, but “  other times, other men.”  A 
member of the syndicate sampled the mine, the 
samples were sent to the Rand, and the results 
obtained were astounding, the lowest assay 
being 30 chvt., and the highest 1,260 dwt. 
per ton. The reef varied from 22 in. to 
42 in. The imaginary profits were so great as

to at once call for the buying and erection of a 
5-stamp (750 lbs.) mill, a 25 h.p.gas engine, etc. 
Crushing operations were commenced in Septem
ber last, and came to a full stop at the end of 
December, 1908. Some 1,200 tons of ore, 
selected and otherwise, were crushed, and gold to 
the value of £ 6 00  recovered— approximately lCs. 
a ton. The working costs including 7'5% royalty 
figured at 13s. lOd. a ton, without redemption or 
sinking fund. From the start to the finish, a 
sum of £2 ,000  was expended; against this outlay, 
gold to the value of £ 6 0 0  was recovered ; thus 
each ounce of gold won cost £13 , against a. 
selling value of £ 4 '2  an ounce.

Syndicate No. 2.— This syndicate started 
work on a property which had been abandoned for 
over twenty years ; the syndicate members were- 
told that the mine contained 12,000 tons of 
9 ’dwt. rock, w’hich the former owners had very 
kindly left behind for a rainy day. A  10-stamp 
mill was purchased and erected, a 25 h.p. motor 
purchased, and current arranged for with Moodie’s. 
Co. Crushing was commenced, and continued 
for a period of two months, some 500 tons of 
rock being crushed, and 20 oz. of fine gold 
recovered, or 3s. 3d. per ton milled. The 
working costs on this venture were as follows : 
European wages 4s., native wages 3s., power, 
Is. 6d., stores 2s. 6d., and maintenance, Is. per 
ton. The revenue did not balance expenditure 
result —  more experience, less money. Every 
ounce of gold won on this property cost £100 , 
some £2 ,000  having been sunk in the venture.

Now let us suppose . th a t. sense, instead o f' 
enthusiasm, had predominated amongst the, 
members of these syndicates, in which case, an 
unbiassed trained mine sampler would have been 
employed to sample the mines, the assays made on, 
the Rand, and the results tabulated, and handed 
to the syndicates for a total outlay of about £1 00  ;. 
and the syndicates would to-day have been £3 ,900  
in hand. It is one of the most astounding 
features of some men’s egotism, that they con
clude, that although they may have been absolute 
failures in every other walk of life, yet they 
assume that they, and they only, are the chosen 
ones to successfully run a gold mine, or work a 
farm, propositions which call for the very best of 
trained knowledge.

Mr. W ilfrid Taylor in his contribution to Mr. 
Collings’ paper raises the question, “  whether - 
small mines ever do p a y l ”  Well, I  think the 
whole case is fairly stated, and most succinctly 
summed up, in his concluding statement, namely;.. 
“  That for every successful venture, there are ten 
others which never have and never will repay- 
25% of the money sunk in them.

The meeting then closed.
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Notices and Abstracts o f Articles and 
Papers.

- CHEMISTRY.
M e t h o d  o f  S e p a r a t i n g  M e t a l l i c  B a s e s  

( M e t a l s ) .—“ To avoid the inconveniences which 
arise in the ordinary methods of qualitative analysis 
from the occasional presence of phosphoric acid, this 
acid is always added, as sodium phosphate, to the 
solution under examination. The metallic elements 
are separated into six groups. Group I., precipitated 
by hydrochloric acid, contains lead, thorium, mer- 
■cury, silver and thallium. The filtrate is saturated 
with hydrogen sulphide and the precipitate separated 
into Group II., antimony, tin, arsenic,, molybdenum, 
gold, platinum, and iridium sulphides soluble in 
ammonium sulphide, and Group III., lead, bismuth, 
•copper, cadmium, zinc, mercury, osmium, rhodium, 
palladium, and ruthenium with insoluble sulphides. 
To the boiling solution, containing the metals not 
precipitated by hydrogen sulphide in acid solution, 
an excess of sodium phosphate, hydroxide, and liypo- 
bromite is added. The filtrate contains Group IV., 
thallium, vanadium, aluminium, glncinum (neryl- 
lium), chromium, zinc, potassium, caesium, sodium, 
rubidium, tantalum and niobium. The precipitate 
is dried and fused w ith sodium carbonate, taken up 
in water, washed and dissolved in hydrochloric acid, 
boiled to remove carbon dioxide, and Group V., man
ganese, iron, uranium, indium, gallium, zirconium, 
•cerium, thorium, lanthanum, didymium, titanium, 
erbium, gadolinium, and germanium, precipitated 
by ammonia solution. The solution contains Group 
V i., cobalt, nickel, calcium, strontium, barium, 
magnesium and lithium. Tables are given for the 
identification of the metals contained in the various 
■groups, and the author claims that the separations 
■are quantitative and that the method may be used 
^s a basis for the estimation of the various metals.”
E. E . P o z z i  E s c o t ,  Bull. Soc. Chim. Belg., 1908, 22, 
327—338. —Journal o f  the Society o,f Chemical In 
dustry, Sept. 30, 1908, p. 962. (A. W .)

. P r o d u c t i o n  o f  A m m o n ia  f r o m  A t m o s p h e r i c  
N i t r o g e n  bv P e a t . —“  It is stated that a mixture 
of nitrogen and hydrogen passed over reduced iron 
at a low7 red heat produces ammonia. Better yields 
are obtained by passing a mixture of air and coal 
gas over iron oxide ; oxides of other metals, parti
cularly those of bismuth and chromium, behave 
similarly. With freshly reduced iron wire gauze, 
the most favourable temperature is 300—350° C. 
Further experiments showed the presence of oxygen 
and water to be of importance, and finally led to the 
complete omission of the coal gas or hydrogen. As 
the ,'oxidation of the iron proceeds, the formation 
of ammonia decreases, and it is necessary to reduce 
the iron from time to time by passing carbon mon
oxide or-hydrogen over it at a higher temperature.. 
Carbonaceous materials (coke, charcoal, peat) suffi
ciently cheap to admit of renewal when exhausted, 
were next substituted for iron, and thus the neces- 
-sity of periodically reducing the contact material 
>vas .avoided. Peat was found .to give the most 
Satisfactory and rapid results, .and even when it 
contained up to 80% of water, 'it could be utilised 
•advantageously. To prove the co-operation of atmos
pheric nitrogen in the change, sugar carbon abso
lutely free from nitrogen was treated by the process 
and produced an average of 1% of ammonia on the 
carbon consumed. In a plant consuming 1 ton of 
peat in 24 hours, the average yields of ammonium

sulphate obtained. were, it is stated, 7%. A  large 
plant has been constructed at Carnlough, Ireland.”- 
—H. C. W o l t e r e c k . — Journal o f  the Society for  
Chemical Industry, Oct. 15, 1908, pp. 978—979. 
(A . W.)

T h e  M a n u f a c t u r e  o f  H y d r o g e n . — “  Pure- 
hydrogen manufactured with a simple apparatus 
and from non-bulky materials, is the achieve
ment of recent French experiments. Fine alumi
nium filings are mixed with a small proportion 
of mercuric chloride and potassium cyanide, which- 
causes a slight rise of temperature, and produces a 
coarse powder, quite stable if kept dry. This powder 
it treated with W'ater, about 1 litre to a kilogram, 
and the temperature, as the hydrogen is evolved, is 
kept below 70° C. by the addition of more water. 
A t chat temperature 2| lb. are completely oxidised 
in two hours, and yields 44 cub. ft. of pure hydro
gen.”—The Mining and , Scientific Press, Nov. 28, 
1908, p. 730. (W .'A . C.)

F u l l e r ’ s E a r t h . — “ The term ‘ fuller’s earth ’ is 
used to include a variety of substances that possess 
strong absorbent properties. It was originally used 
for cleansing cloth of grease, and also for cleaning 
furs, but its main use in this country at the present 
time is for the clarifying of oils.

Dana defines fnller’s earth as including many kinds 
of ‘ unctuous clays, grey to dark green in colonr, and 
being in part kaolin and in part the mineral-smec: 
tite.’ It is placed by him with several clay-like 
minerals (all of them hydrous silicates), namely, 
smectite and malthacite, of not very definite compo
sition, but all having a high percentage of combined 
water. It is inferred ..that .Dana considers these 
minerals the cause of the bleaching power of fuller’s 
earth. ’ ■ '

Ries defines fullers earth as a clay-like substance 
that lias the property of decolourising or clarifying 
oils. He says:—‘ An ultimate chemical analysis 
show's it to differ from most ordinary clays in having 
usually a high percentage of combined water and a 
low' amount of aluminium. There is probably a 
large amount of hydrous silica, present.. Fullpi’s 
earth possesses little or no plasticity, and in order to 
work properly has to be ground very fine. A chemi
cal analysis is of little value at present in determin
ing its quality ; only a practical test suffices.’

Geikie defines fuller’s earth as ‘ a greenish or 
brownish, earthy, soft, somewhatuncuous substance,- 
with a shining streak, which, does not become plastic 
with water, but crumbles down into mud. It is a 
hydrous aluminous silicate with some magnesia, iron 
oxide, and soda.’ According to Geikie; fuller’s earth 
owes its detergent properties to physical characters- 
rather than to chemical composition. .

John T. Porter, in an article on the ‘ Properties 
and Tests of Fuller’s Earth,’ , presents a very inter-, 
esting theory. He says that it is evident that Dana’s 
theory will not stand since the discovery of American^ 
deposits having a comparatively low percentage of 
combined water. Such earths could not have as 
their base either smectite of malthacite, although'1 
they might contain very small quantities of these 
minerals.

Concerning Ries’s statement that fuller’s earth 
probably contains much hydrous silica, inferring' 
that it is this constituent which gives it its distinc
tive qualities, Porter says :—

‘ My analyses have confirmed Ries’s statement 
that fuller’s earth contains appreciable amounts of 
hydrous silica. However, it is evident that if the
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■bleach ing power of fuller’s earth is due to this 
hydrous silica; treatment of the earth w ith  boiling 
ca rb o n a te  or hydrate of soda, which removes the 
silica, should destroy this bleaching power. I have 
tried this experiment on several, earths, and although 
the results arc not entirely concordant, yet there 
can be no doubt that fuller’s earth retains at least a 
part of its efficiency after treatment by alkalies. It 
is also plain that carbonate of soda has a much less 
h a rm fu l action on the earth than-the hydrate. As 
Fresenius and other authorities state that hydrous 
and amorphous silica are freely soluble in hot car
bonate of soda, as well as in sodium hydrate, this 
difference can hardly be due to non-solution of the 
silica b y  the carbonate, but is almost entirely due 
to partial decomposition of the earth by sodium 

.hydrate. In  this connection I  have noticed that 
sodium hydrate appears to extract considerable 
-.alumina as well as silica, but the carbonate does 
not. Fuller’s earth after treatment with sodium 
hydrate is left in a very gelatinous condition, and is 
extremely hard to filter and wash. F o r  this reason 
it is possible that some of the samples treated re
tained considerable amounts of soluble salts after 
washing, although great pains were taken to remove 
them, and this may have had some influence on the 
results. _

‘ Another fact which might be used as an argument 
against this theory is that hydrous silica artificially 
prepared has but very slight bleaching powers. 
These results are naturally not conclusive, as the 
silicic acid occurring naturally may differ ‘either 
physically or chemically, or both, from the artificial 
product.

‘ On the other hand, some earths still retain a con
siderable portion of their bleaching power after 
decomposiiion by acids, consisting then of 80% or 
inore of silica ; and from this it seems probable that 
hydrous silica when prepared in certain ways may 
have some small efficiency.

‘ In conclusion, I think I am justified in stating, 
first, that, hydrous silica does not of itself possess 
'bleaching power, although it may at times possess 
some efficiency as a result of existing in a certain 
physical condition ; and, second, .that it, is certain 
that fuller’s earth cannot owe more than a small part 
■of its peculiar properties to the presence of free 
■silicic acid.’

Porter offers a new theory to explain the clarifying 
action of fuller’s earth. It is based on the presence 
•of a group of aluminium hydro-silicates existing in 
the form of pectoids. He says :—

‘ The theory which I have devised to explain the 
peculiar properties of fuller’s earth may be stated 
as follows :

‘ 1. Fuller’s earth has for its basis a series of 
hydrous alnminiimi silicates.

‘ 2. These1 silicates differ in chemical composition.
‘ 3. They are, however, similar in that they all 

possess an amorphous colloidal structure.
‘ 4. The colloidal structure is of a rather per

sistent form and is not lost on drying at a tempera- 
tuie of 130° C., or possibly higher.

‘ 5. These colloidal silicates possess the power of 
absorbing and retaining organic colouring matter, 
thus blcaching oils and fats.

‘ I have used the word colloidal in this statement 
in its broadest sense—to cover the whole range of 
■conditions expressed by the words colloid, pectoid, 
and hydrogel. It is my opinion that the word pec
toid would most properly express the condition of 
■the active constituents of fuller’s earth, but it is

not impossible that these may go into partial solution 
in oil and thus become true colloids.'

‘■Colloids are known to possess the power of tak
ing up organic colours from solution, and the analogy 
with fuller’s earth is so apparent as to excite surf>ris‘6 
that it lias not been studied from this point, of view 
before. It has even been known that pectoids could 
extract colours from oils and resins as well as aque
ous solutions. This I regard as a strong point in 
favour of the colloidal theory, although by itself it 
does not, of course, constitute a proof. --

‘ The power of colloids to absorb certain salts,'or 
at least the basic ions of these salts, has been known
a. long time. It is also possessed to a degree by 
certain amorphous substances having a fine porous 
structure, such as charcoal and boneblack. Fuller’s 
earth has this property to a marked degree. In 

.fact, its use has been proposed, to remove the lime 
from boiler water. ‘ I have found that after it lias 
absorbed ammonia or salts, it loses a great part of its 
efficiency in bleaching oils. From this I infer that 
the bases are absorbed in a similar manner to the 
colouring matter of oil, and occupy the pores which 
otherwise would hold the colour.

‘ It lias been pointed out that these absorbent 
materials have a selective action on the salts, absorb^ 
ing the unlike ions and discarding the ions of like 
chemical nature. If colours in oil solution are 
absorbed in the same manner as salts in aqueous 
solntion, analogy would lead to the supposition that 
.fuller’s earth would exert a selective action for 
certain classes of colouring matter, and moreover, 
that the earths themselves would differ in their 
selection of colours according as they are more or 
less acidic in composition. We find this entirely in 
accordance with facts.

‘ I have noticed in the course of my oil tests, that 
on the same sample of oil different materials give 

roducts varying greatly in shade, the main colour 
eing in some tests of a yellow and in others of a 

green tint. Is it not likely that the oil contains 
several compounds of varying chemical nature, and 
that the earths or other materials used in bleaching, 
extract them in ratios proportional to their own 
basicity or acidity. I have been unable to obtain 
any exact data on this point from my results, owing 
to the difficulty of following these slight changes in 
tint,with the unaided eye. A  tintometer would be 
needed if this line of investigation were to be fol
lowed out.’

Mining and Preparation.—The fuller’s earth1 in 
Florida is usually mined by pick and shovel, and 
hauled to the mill, where the earth is broken up into 
small lumps and put through rotary driers. It "is 
then taken by elevators to the crushers and ground 
and bolted into several grades, 120 mesh being the 
finest. The material is then ready for shipment.” -r-
F. B. VAN Hokn, Mineral Resources o f the United 
States.—Mining Science, Dec. 3, 190S, pp. 450—451.
(A- 11.)

P e r m a n g a n a t e  M e t h o d  f o e  D e t e r m i n i n g  
C o p p e r .—“  Details o f the Method,.—W eigh 0'5 gni. 
of ore, or more if very low in copper, into a tall 
250 c.o. beaker and add 10 to 12 c.c. of a mixture of 
sulphuric and nitric acids ( 1 :3 ) ;  if the ore contains 
talc, clay or similar minerals making filtering slow, 
add 4 to 8 drops of hydrofluoric acid, place on a hot 
plate and boil rapidly to dense fumes of sulphuric 
anhydride. Remove from the hot plate and cool 
slightly. Add 35 c.c. of water and neutralise with 
ammonia, avoiding excess. Add 4 c.c. of hydrochloric 
acid ; follow this witli 10 c.c. of a solution of sodium
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sulphite (200 e.c. per litre) to reduce the copper and 
iron salts. Cover with a watch glass and set on the 
hot plate until the solution begins to b o il ; when 
5 c.c. of a solution of potassium thiocyanate (40 
gm. per litre) are added to precipitate the copper. 
Boil for one or two minutes, but not long enough to 
expel all sulphurous acid. Remove from the hot 
plate and, with the beaker still covered, allow to 
settle for about five minutes. Filter and wash 
thoroughly with a minimum amount of hot, but not 
boiling, water. Replace the original beaker under 
the funnels and wash the copper thiocyanate with a 
boiling hot 6% solution of sodium hydroxide, which 
decomposes the cuprous thiocyanate. The sodium 
hydroxide is best added from a wash bottle, and the 
jet directed on the precipitate in such a manner that 
it is thoroughly stirred, insuring complete decompo
sition. The cuprous thiocyanate and sodium hydrox
ide react according to the following equation : 

CuCNS + NaOH =  CuOH + NaCNS.
The soluble sodium thiocyanate goes in the filtrate, 

while cuprous hydroxide being insoluble, remains on 
the filter. After washing thoroughly, acidulate the 
filtrate with snlphuric acid, and titrate the liberated 
thiocyanic acid with permanganate.

Corrections Necessary. — Unfortunately, copper 
thiocyanate is not absolutely insoluble, and allow
ance must be made accordingly. Under the con
ditions given above a nearly constant amount of 
O'OOo gm. copper, equivalent to 0 1% on 0'5 gm. 
assay, remains in solution, lowering the reading by 
that amount. A  partial compensation for this error 
is made by the small amounts of oxidisable matter 
in the sodium hydroxide and from the filter paper 
which raises the result 0 05 c.c. In summing up 
these two errors, the reading will be only 0'05% too 
low on O'o gm. assay.

The strength of the permanganate solution is such 
that 1 c.c. is equivalent to 001 gm. of iron. If the 
iron value of the solution be multiplied by 0 ‘197 and 
0'0025 gm. added (for the copper left in solution) the 
result is equal to the copper content. Thus on 0'5 
gm. assay,' 1 c.c. of permanganate is equivalent to 
nearly 0'04% copper, or 0'02% on 1 gm. assay. A 
table may easily be made to convert the readings for 
iron to percentages of copper.

Whereextreme accuracy is not required, theperman- 
ganate solution may be so made that each 1 c.c. equals 
1% copper on 0'5 gm. ; then, in standardising and in 
regular work add one drop, or about 0'05 c.c. excess 
to allow for the copper left in solution. This solu
tion requires about 14'5 gm. potassium permanganate 
per litre. Much time is saved by making all solu
tions of definite strength and keeping them in bulk. 
These solutions are added to the assays from large 
500 c.c. dispensing burettes. With a little practice 
one'can judge the amount used so closely that the 
reading need not be taken.

Precautions.—If the amount of hydrofluoric acid 
used does not exceed a few drops it will not sensibly 
affect the beaker or large particles of ore, but will 
effectually decompose the slimes. I have used it 25 
times or more in the same beaker before the glass 
showed signs of etching. This treatment with hydro
fluoric acid lessens the tendency to spit and bump, 
while.boiling off the nitric acid and leaves the assay 
in a condition to filter rapidly later on. Under 
proper conditions, hydrofluoric acid can also be used 
to advantage in other determinations that are to be 
made on ores difficult to filter ; it is useful in the 
iodide method for copper, and themolybdate method 
for lead.

If the solution turns red (and stays so) after 
adding the thiocyanate, it indicates that some iron 
is in the ferric state, and that more sodium sulphite- 
should be added to reduce it. Ferric salts react with 
cuprous thiocyanate, oxidising.it, and the results are. 
then slightly low.

Five cubic centimetres of potassium thiocyanate 
solution will precipitate 0• 125 gm. of copper ; there
fore, if the ore contains more than that amount, 
more thiocyanate should be used, but a large excess 
is to be avoided.

Hydrochloric acid may be present up to 4%, but- 
above that amount it noticeably increases the solu
bility of the cuprous thiocyanate. Free sulphuric- 
acid should not be present except in very small 
amounts.

When titrating, the solution should have a bulk of' 
at least 100 c.c. ; otherwise some of the hydrocyanic 
acid formed in oxidising the thiocyanic acid may- 
escape into the room with injurions etfect.

When extreme accuracy is desired it is best to 
measure the reagents, as the results are somewhat 
affected by any considerable variation in the quan
tity used. In the permanganate method, as in most 
others, some experience and careful attention to 
every detail is necessary to secure the best results.” '
—F. G. H a w l e y . —Engineering and Mining Journal, 
December 12, 1908, p. 1,155. (A. R.)

METALLURGY.
C o n t i n u o u s  S l im e s  S o l u t i o n s  F i l t e r . — “ The 

method followed in the construction of these filter 
bottoms for continuous s]ime solution filtering at the 
Black Oak mine, was as follows: upon the floor of the 
vat were first laid pieces of 2 x 2 in. scantling, planed, 
about 12 in. apart, and parallel to one another. 
These were notched at intervals on the under side to- 
allow free circulation of the solution. Resting on 
these scantlings, triangular pieces (made by cutting- 
2 x 3  in. scantling diagonally) were placed. The 
edges of the bases were placed about  ̂ in, apart, the 
ends conforming to the circumference of the vat. In 
the V  shaped spaces was first laid sharp quartz pass
ing a | in. screen. Enough of this material was used 
to. act as a retaining floor for the next layer of' 
material, which was J in. clean quartz. This was. 
used to fill the Y  spaces to about 1 in. from the top. 
Sufficient coarse sand (10 mesh) was then putin to- 
level off. It would be natural to suppose that the 
sand and slime would eventually work down to the- 
apex of the V  spaces, but it does not seem to do so to- 
any appreciable extent. As soon as the filter has 
bedded itself, there will be no trouble with muddy 
solution. I have frequently used this type of filter 
in laboratory work, where I have found it equally 
efficient.”—E. N. W a l k e r . — Mining and Scientific 
Press, Oct. 17, 1908, p. 524. (K. L. G.)

H o m e -M a d e  C y a n i d e  P l a n t . — “  T h e  f o l lo w in g  
d e sc r ip tio n  o f  a  h o m e -m a d e  cy a n id e  p la n t  m a y  p ro v e  
in te re s t in g  in  s h o w in g  h o w  lo w  g r a d e  ta ilin g , 
fo r m e r ly  th ro w n  a w a y , is  b e in g  tre a te d  a t  a  p ro fit  b y  
a  co u p le  o f  meD, a t  sm a ll co s t  o f  la b o u r  a n d  su p p lies , 
a n d  a  tr iflin g  in it ia l  e x p e n d itu r e  o f  ca p ita l. T h is  
l i t t le  p la n t  tre a ts  th e  ta i l in g  fro m  th e  40 s ta m p  m ill 
o f  o n e  o f  th e  la rg e  m in es  o f  th e  G rass  V a lle y , d is tr ic t , 
C a lifo rn ia . T h e  m a n a g e m e n t o f  th e  m in e  has n o t  
fe lt  ju s t ifie d  in  g o in g  to  th e  ex p e n se  o f  e re c t in g  a  
la rg e  c y a n id e  p la n t , as th e  ta il in g  a ssa y s  d u ly  fro m  
40 ce n ts  to  $1 per to n . A s  th e  m en  w h o  p u t up  th e  
p la n t  had  no c o n tr a c t  w ith  th e  m in e  fo r  th e  ta il in g , 
t h e y  n a tu ra lly  sa n k  th e  le a st  p o ss ib le  a m o u n t  o f
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money in the enterprise, in view of the precarious 
source of their supply of material.

The mill tailing is collected below the mill in sluice- 
boxes, and carried a half mile down the ravine in V 
shaped overhead launders. It is then allowed to flow 
directly, without previous sizing, into one of a series 
of live leaching vats. _ These vats are each 18 ft. 
diameter and o ft. 6 in. deep, constructed of 2-in. 
redwood, and hold 40 .tons of sand. One charge is 
obtained in 24 hours. The distributor for the sand 
was constructed on the ground, and has some special 
features, having the merit of so mixing the sand and 
slime that a charge with as much as 20% slime can 
be successfully leached. It has six arms, 7 ft. Ion« 
and 20 in. w ide; each of these is divided into 12 
separate channels, down which the sand flows from a 
round central sand-box. Each channel comes to a 
stop before the end of the ann is reached, and a hole 
is bored through the bottom, through which the sand 
drops into the vat. These holes are so arranged that 
the sand is evenly distributed. Hence, there is no 
need of levelling the vat when it is filled. The surface 
is almost as le\el as a billiard table, and solution can 
be rnn on at once. Before entering the channels, the 
sand flows into a round box which is pierced at the 
bottom with 1-in. holes, through which the pulp 
spurts evenly. The launder that feeds the sand box 
has four large holes, insnririg, even distribution with
out packing. Unlike most distributors, this one is 
lowered into the vat to be filled, and raised gradually 
by a windlass, a barrel of rocks serving as a counter
balance. A large proportion of the slime is floated- 
ofl immediately through a system of plug holes of 
which there are three rows, 6 in. apart, the ho’les 
being 2 in. diameter. As fast as the vat fills, a plug 
is put in and the one next above it is knocked out • 
thus there is no loss of sand, but the slime has no 
chance to settle, as might be the case if the holes 
were only at the top of the vat.

Instead of using thefamilar lawn-sprinkling device 
the distributor is turned mechanically by a system of 
old cogwheels and bicycle chains at about one revolu
tion every 7 mhiutes, which is slower than most 
distributors. The initial power is furnished by a . 
small stream of water falling on a home-made over
shot water-wheel. The distributor travels back and 
forth over the leaching vats on overhead tracks, and 
is pul ed along by a windlass and wire ropes fastened 
at either end. The vats are emptied by : hosing out ’ 
the sand through a sluice-gate at the bottom, 6 x 6 in. 
square. 11ns takes abont 3 hours.

The sand-is leached in the regular manner, and 
receives a 96-hour treatment. Two strengths of 
solution are used, the first of about 0'2% ; the second 
is \\ eaker ; about 10 tons are in trodnced at one puiun. 
ing, about 100 to 125 tons of solution being used 
altogether. No lime is added. Between each batch 
ot solution the charge is drained for 1 to 5 hours 
depending on liow the sand leaches. The cyanide 
consumption amounts to about 0'6 lb. per ton, and 
the extraction is generally above 85%.
DaFnterlZinTib° ‘T S are h,alf. barrels, caulked and 
C m  , i,- ? ■? balTen solution flows into a sump, 
cvanirl L u 18 Pu?;P?d direct, after the necessary 
small TV n added, *° the leaching vats, by a
litHp PmilP> which, being valveless, requires
X  ,a e“  lon;  A  1 2 -ft. woolen overshot water- 
Th w ” - 11!  ,ed on the ground, g-jves ample power, 
furnace^Pitated gold is dried on an open hearth; 
sent fn’ i l Z1?c belnS Part|y volatilised. ■ It is then 
mint ” w 0v  V,aSSayer f0P ^ ninS> a"d sold to the 
ino L r ?  •• ^ B o e k ic k e  andB. L.^ASTMAN.-Min- 

9 and Scientific Press, Nov. 21, 1908, p. 712. (A. R.)
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rUtKATu ERY A,ND C y a n i d e  C o s t s .— “ M an y  and 
qumHoti areL problem s t0 be deduced from  the 
co«t o f  V 01 respondent as to the actual
c van id attrm f  ^ atm en t of gold ores, and their 
cyamdation, in Australasia. Comparatively few
M  their discredit, keep these items distinct,
fhrirtTn ■ i r 8et 0U^ ln their financial statements
B o n k W  • ° n 7 ’7 ld puzzle the hi^ e s t  accountant.
feature oPflntL U 0ri f tely .d0eS n0t form a sPecial leature of the work of most mining managers and
to^h-p f  "  ?Uid not aid one in attemptingI J l l *  an a e r a t e  statement of costs. Then there
mfninT, Var.led e0rri 10DS wbich obtain in different /nin centres. . ie ore may be ‘ dirty,’ or ‘ even

mf terial? are llard, the toughness, specific 
gravity, mesh aperture, and depth of discharge and
2rPnnHv^ r « Vat?,r USed have an influence winch greatly modifies the output.’ ‘ Mills,’ says Donald 
uiark, ln Australian Mining and Metallursv ’
on stone f 7 R®fj0uma1’ ‘ of t,le sa>«e type running 
ore ^  n  T  Ba“ arat’ and the heavily mineralised 
outnti t \t-,terS 'vil1 give a widely different
Dresenf . u l 6 heavy metallic minerals is
$  tlfo batt.e,ry W1}' seldom crush more than 60%

H I  1(1 W0U d l,ut through in the same timeU the material were clean quartz.’ Still bv dissect
ing several of the financial statements of mines in 

^ lll ralla’ by the way, devote more
tn nt rJ ?.Preparation of cost slieets than mines 

°^ e r  States of the Commonwealth, it 
nf e fto afford some information. The figures

® r 0f ? mines on tlle Witwatersrand, where free milling and cyamdation obtain on a large scale,

have blen g ^ a T l  The “ “ e parti° ,llars
Western Australia- 

Golden Ridge, milling, 2s. 7'61d. per ton.
Ivanhoe, m illing, 2s. l l ’29d.
Associated Gold Mines, milling, Is. Il-I5d • 

agitating and cyaniding, Is. 6\35d ’ ’
■is )rTlt,Ji ° l!-lderJ ^ ?£ ri, f 'ary ’ cyanide mill expenses,
7s 6d (2,000 lb.), sulphide mill expenses,

P° l8j rn,i."in=’ 5s- H ‘14d. ; cyaniding sands, 
ton ’ cyan ng concentrates, £1 Is. 3'71d. per

sand°sn,S2sOf0?8Vdalia' ” liUinft 48' ? '19d : Cyanidin° 
Lake View Consols, milling, Is. 8’07d. ; cyaniding 

2s.fl8e69d 4 74d' ’’ eyaniding by agitation, 
Rand —

Witwatersrand G. M. Co., millin°- 
cyaniding, l-632s. per ton.

New Rietfontein Estate, milling, l-694s. ing, 2 -639s. &
New Unified, milling, 2-345s. ; cyaniding, 1 -0 4 9 3 .

. Consolidated Langlaagte, milling, 2 -454s. ; cvanid- 
in g , l*2o9s. J

2s.N0e6Vjd.GOCh’ millin° ’ ls - 10'085d- ; cyaniding,
YanRyn, milling, ls. 9 ’503d.; cyaniding, ls. 9'067d.

in ^ 2 s6^745d rlt° n’ milling’ 2s’ 5'4f>9d ; cyanid-
Roodepoort United Main Reef, milling, 2s. 0'842d ■ 

cyanidmg, 2s. 9 218d.” — 2he Australian Mining 
Standard, Dec. 9, 1908, p. 654. (A. R.)

1-541 s. ; 

; cyanid- 

, l -549s.

,< * ' ? TA1J'O G R A fu K  S t u d y  o f  O r e  D e p o s i t s —  
A  te w  e x a m p le s  o f  th e  a p p lic a t io n  o f  th e  m eth od s  

o f  m ic ro s co p ic  m e ta llo g r a p h y  to  th e  s tu d y  o f  o re  
d ep osits , ta k e n  from  th e  c o n c lu d in g  se c t io n  o f  D r . 
C a m p b e ll s p a p er  are g iv e n  b e lo w .
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‘ The latest development of metallography is its 
application to economic geology. By its aiil we can 
distinguish the relative ages of the various opaque 
constituents of ore bodies much moie easily than 
can be done by hand specimens or in the petro- 
graphic slide, when dealing with complex and com
pact masses.

‘ The ordinary specimens from Butte, Mont., are 
•composed of iron pyrites with more or less copper. 
Under the microscope the pyrite is clearly the oldest 
'constituent. It has been broken and fractnred, and 
then eroded by solutions. Then in the interstitial 
spaces were deposited bornite and chalcocite. The 
•chalcocite is apparently younger than the bornite, 
for it cuts it in places. Very often when the spe
cimen shows chalcopyrite this latter was the last to 
form, because it is the groundmass of the pyrite, 
bornite and chalcolite.

‘ The silver deposits of Cobalt, Ont., have been 
studied in this way. W e find that the first mineral 
to crystallise out in’ the vein was snialtite, and this 
was followed by niccolite, for cubes of snialtite ate 
found embedded in niccolite. Both the niccolite 
and the snialtite show signs of disturbance and are 
cut by veins of calcite. In a section from the La 
Hose mine rough snialtite is seen enclosed in smooth- 
polishing niccolite, both of which are cut by thin 
"veins of calcite, which appears black on account of 
the vertical illumination. Of later age still is the 
argentite, which cuts the calcite ; while the silver 
cuts both argentite and calcite. The bismuth came 
down with or a little later than the native silver. 
'Thus we can establish the order : snialtite, niccolite, 
period of disturbance, calcite, then argentite, native 
silver and bismuth. In addition, we find crystals of 
■cobaltite incrnsted on the rosettes of snialtite (c.lo- 
•anthite) embedded in the calcite, therefore the 
•cobaltite is slightly younger than the snialtite and 
older than the calcite. Mispickel occurs like cobal
tite. It is well known that much of the silver in 
the Cobalt deposits is not pure. This is explained 
when it occurs as veins, for each vein has a thin 
■envelope of a bluish harder substance which polishes 
somewhat in relief, probably a native alloy of silver.

‘ Nickeliferous pyrrhotites bave long been the 
subject of discussion. Many bold that the nickel 
replaces the iron isomorphously. We have examined 
■specimens from w’idely different localities, and in 
■each case the nickel occurred as pentlandite. Chalco
pyrite usually occurs also, and we find the following 
■order ot succession holds good : pyrrhotite, pentlan
dite, chalcopyrite. Secondly, their origin is much 
■discussed. Are the deposits of direct igneous origin 
or have they heen deposited through the agency of 
solutions? The specimens we have examined show 
such a structure that they could not have separated 
from an igneous mass. They show no resemblance 
to nickel mattes.

‘ The process of decomposition and of secondary 
enrichment can be studied metallographically. . . 
Another important lineof work is the study of certain 
complex mineral species to determine their consti
tution. We can ascertain in many cases whether a 
mineral owes its peculiarity of formula to a definite 
combination or to the presence of foreign bodies as 
in the case of a mechanical mixture. In the majority 
o f specimens examined, there is found more or less 
admixture of foreign matter. Chalcopyrite includes 
chalcocite or pyrite, sometimes even galena. Tetra- 
liedrite includes quite a number of other minerals/ 
and so on. Steel galena when examined is found in 
many cases to owe its fine structure to the presence 
o f  a second mineral. Each grain is surrounded by

a fine film of quartz in one case, calcite in another, 
tetrahedrite in another, blende in another, and so 
on. In many casesthe galena was deposited, then 
crushed and the second constituent then deposited. 
Minerals often show the effects of strain when 
etched, especially galeiia and p y r r h o t i t e . D r .  W. 
C a m p b e l l .  —  Engineering Magazine, Dec., 1908 
(J. A. W.)

MINING.
E x p l o s i o n s  in  M i n e s — E x p e r i m e n t a l  S t a t i o n .  

—“ M. Barthon, the Minister of Public Works, 
inaugurated the new experimental station in connec
tion with the Lievin mines, .when some interesting 
demonstrations took place in his presence. This 

. testing establishment, now the most richly endowed 
' institution of the kind in Europe, was founded 

immediately after the disaster at Courrieres. This 
catastrophe, which caused the loss of upwards of 
1,000 lives, revealed the existence of a grave and 
hitherto unsuspected source of danger, arising from 
the presence of coal dust. The powerful-ventilation, 
necessary in the case of fiery mines, to ensure the' 
aeration and the safety of the workings, by the 
removal of the fire-damp, gives rise at the same time 
to dust, which may, under certain conditions, cause 
formidable explosions.

Equipment o f  Laboratory.—In order to carry out 
a systematic and scientific investigation into the 
circumstances .which may tend to favour or to hinder 
such explosions, the creation of this laboratory was 
decided upon. The Central Committee of French 
Collieries voted a sum of £12,000 for the cost of pro
viding and equipping the institution, together with 
a further contribution of £3,000 a year for mainten
ance. M. Taffanel, a mining engineer, was selected 
by the Government to take charge of the experiments. 
After visiting the Gelsenkirchen laboratory in West- 

halia, and that of Frameries in Belgium, he prepared 
esigns for the laboratory at Licvin, the works in 

connection with which were completed in July last. 
This establishment is situated in close proximity to 
an electric generating station, and to a mine which 
is of a somewhat fiery character. The station com
prises a ccntral block of buildings, with offices, 
library, laboratories, and two gasometers, one for the 
storage of fire-damp escaping from the mine, where 
the gas is kept ready for use when required for 
experimental purposes, and the other for atmospheric 
air. This latter is connected with a turbine pump, 
electrically driven, capable of supplying a;r at an 
extra pressure of one-eighth atmosphere, which can 
be utilised for the preparation of explosive mixtures.

A  coal storage shed is annexed to the main build
ing, divided into compartments, each of which is 
reserved for a special description of coal undergoing 
tests. A  complete plant for crushing and grinding 
coal enables specimens of dust of any required degree 
of fineness to be prepared, and this dust can be con
veyed thence to the testing gallery by means of con
duits in communication with a fan.

Gallery for  Tests.— The te s t in g  gallery consists of 
the main explosion chamber, the iniperviousness of 
which is assured by means of partitions or diaphragms 
formed of waxed packing paper. In continuation of 
this first chamber there is a gallery, constructed of 
reinforced concrete, the reinforcement of which con
sists of steel bars 30 mm. in diameter. Beyond this; 
there is a further gallery, timbered in the same way 
as a colliery working. The length of this at the 
present time is 75 metres, but it will ultimately be 
extended to 500 metres, and lateral workings will be 
added in such way as to reproduce as nearly as may
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"be possible the conditions existing in an actual coal
pit"Observation Chamber. — An observation chamber, 
well screened or guarded, annexed to the testing 
o-alleries, will enable a distant view to be safely 

•obtained of the effects of the explosions. Two very 
massive erections of reinforced concrete, placed at 
the mouth of the gallery, serve to keep in place the 
heavy timbers used to close the entrance during the 
tests. In order to cause an explosion, recourse is 
had to two powerfully made cannons, which can be 
fired by an electric current set in action from the 
■observation chamber.

Practical Working Tests.—1. In an atmosphere 
containing 450 gm. of dust per cubic metre, 320 gm. 
of the explosive known as ‘ grisoutine-couche1 (fire
damp allayer) were fired without causing the dust to 
become ignited. Previous tests made with still 
larger quantities of this explosive had led to similar 
results. It may thus be laid down that the use of 
safety explosives secures absolute immunity from 
risk.

•2. The same experiment conducted with 80 gm. of 
•dynamite jelly causcd a violent explosion, by which 
flames and smoke were ejected beyond the testing 
gallery. The speed of flame propagation reached 

■80 metres per second.
3. The identical experiment was repeated, only the 

■dynamite was caused to act on a mixture of atmo
spheric air containing 10% of fire-damp. The explo

sion in this case was still more violent. The fire
damp does not, however, add to the length of the 
flame, but increases the rapidity of its transmission.

4, Trials were made in a similar way with a dust
laden atmosphere containing either 40% of ashes or 
of a powdered incombustible schist. The after
explosive action no longer takes place with dust of 
this character, even if dynamite is used. This is a 
very interesting result, as most of the mines have air 
highly charged with dust of this nature, and in all 

■cases it is easy to bring about this state of things 
•artificially. This would be a safer proceeding than 
the suggested system of watering in the case of a 
large number of mines.”—Times Engireerinq Supple
ment, Nov. 25, 1908. (J. A. W .)

E l e c t r i c  C o a l  W i n d i n g  in  S o u t h  W a l e s . —  
“ At a special general meeting of the South Wales 
Institute of Engineers, held at Cardiff on December 1, 
Mr. Gerald Hooglnvinkel read a paper on ‘ Electric 
Winding at the Maritime Pit of the Great Western 
Colliery Company.’ The author said that the electric 
winder installed at this colliery was the first electric 
winder of moderate capacity at work in England arid 
wales, and in the South Wales coalfield the two 
chief points which in recent years had altered the 

■conditions in favour of electric winding were the 
increasing value of small coal and the decreased cost 
of electric power, the apparent anomaly between 
these two statements being due to the improved 
economy in the boiler house and the introduction of 
large and economical units. In this case power was 
e,1PPlied to the winder by the Consumers Company 
of the South Wales Power Company at a rate which 
worked out at slightly over 0 ’5d. per unit. It was 
required to wind 175 tons of coal per hour from a 
depth of 1,110 ft. in 70 winds, giving 5,600 lb. of 
coal per wind in two trams. The general relations 
Detween load and depth were such that no very 

•njavy masses had to be accelerated, and the point 
tv. IS«r-e w-as A eth er  the Ilgner equaliser plant of 
tne Y\ estinghouse system should be adopted! Both 
ystems had their advantages, but the main point

which decided the management to adopt the Westing- 
house system was that in this system a three-phase 
motor was used capable of being run direct from the 
mains. In the event of a breakdown of the equaliser 
set a stoppage at the pit was thereby avoided, and 
winding could proceed at a reduced output. 'In 
winding men this point had also to be considered. 
The absence of recuperative power with this system 
was met by an ingeniously designed drum which, if 
properly handled, stopped without any breaking 
being required after current was cut off. In the 
Ilgner system the total fluctuating power demanded 
by the winding engine passed through the equaliser 
set was in series .with the winding motor. A smaller, 
and therefore cheaper, equaliser arrangement should 
be arrived at, if this equaliser set could be run in 
parallel with the main motor, only supplying and 
absorbing the amount of surplus power required 
above and below the average in the same way as a 
battery of accumulators with a reversible booster 
floating across the mains in a tramway station. 
Having given a detailed description of the plant, and 
directed attention to its principal points, Mr. Hoogh
winkel said the plant had been in continual use for 
about four months, and, although the quantity of 
coal available from the working was only final], the 
engine had proved to be easily able to deal with the 
requirements. A test made on November 18 showed 
that the cost of winding was well under 2 "23d. per 
ton. Ordinary conditions prevailed during the (rial, 
and it was noticed that the banking could be per
formed in something like eightseconds.”—G. H o o g h -  
WINKEL. — Times Engineering Supplement, Dee. 9, 
1908.' (J. A. W.)

C o l l i e r y  E x p l o s i o n s .—“ Although many explo
sions of fire-damp have been ascribed to ignition of 
the gas by sparks from steel tools in contact with 
hard stones, it has always been difficult to verify 
this hypothesis. Moreover,, laboratory experiments 
seem to demonstrate that pure fire-damp never 
ignites by contact with such sparks, and that explo
sion is only possible when this gas is mixed with pure 
hydrogen or heavy hydrogen carbides, which very 
rarely occurs in mines. Mr. Volf, however, gives an 
account of an accident in the Beaulieusart Pit, 
Belgium, ascribed lo sparks produced by a pick 
striking against a spherosiderite nodule. He demon
strates that, conformably with the results of labora
tory experiments, the fire-damp contained free 
hydrogen from the beds between the coal seams. 
This hydrogen may also be produced by decomposi
tion of water in contact with incandescent coal 
during fires, and it is by mixture of the gases dis
engaged with fire-damp that he explains the great 
inflammability of the latter near burning places. 
The author, also studies the influence of different 
other gases on ignition and combustion of fire-damp.” 
—Genie Civil, Paris.—The Netv Zealand Mines 
Record, Dec. 16, 1908, p. 215. (A. R.)

C o l l i e r y  R e s c u e  C h a m b e r s .— ' 1 Austiiau mines 
are provided with underground rescue chambers. 
They are made to hold fifty men, being used as 
retreats in cases of danger. Each chamber is provided 
with all kinds of food, also water, first-aid supplies, 
and individual rescue apparatus of the most modern 
type. Pure oxygen is laid down in pipes from the 
surface to the chambers. Storage battery lamps 
are kept in these chambers, and at intervals of 500 yd. 
along main roads.”—The New Zealand Mines Record, 
Deo. 16, 1908, p. 215. (A. R .)
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P r e v e n t i o n  o f  M i n e  E x p l o s i o n s .  — “ The 
United States Geological Survey issued, under date 
of October 22,. a report on the 'prevention of mine 
explosions, submitted by three foreign experts, 
Victor Watteyne. Inspector General of Mines, 
Belgium ; Carl Meissner, Councillor for Alines, 
Germany ; and Arthur Desborough, H.M. Inspector 
of Explosives, England. .These engineers were in 
the United States for six weeks at the invitation of 
the United States Government to assist the Federal 
authorities in beginning the investigations authorised 
at the last session of Congress.

r e c o m m e n d a t i o n s .
A .— Selecting the Explosives to be Used.— 1. We 

recommend that the Government of the United 
States examine the explosives now and hereafter 
used in mining, with a view to eliminating the more 
dangerous explosives, and to improving and stan
dardising such explosives as may be considered most 
suitable for such use, these to be designated by the 
Government ‘ permissible explosives.’
■ The term ‘ permissible explosives’ is suggested for 
the reason that no explosives are entirely safe, and 
all of them develop flame when ignited ; and we 
advise therefore against the use in the United States 
of the terms ‘ safety explosives’ or ‘ flameless explo
sives,’ as these terms may be misunderstood and this 
misunderstanding may endanger life.

2.—We recommend that the operators and miners 
of coal use only such explosives as are included in a 
list of ‘ permissible explosives,’ when the same has 
been published by the Government-, in all mines 
where there is risk of igniting either dust or gas, 
selecting that one which their own experience 
indicates can be- used to the best advantage under 
local conditions.

3. — We also recommend that investigations be 
conducted to determine the amount of charge of such 
‘ permissible explosives ’ which may be used to the 
best advantage under different conditions, with a 
view to reducing danger to the minimum.

B.—Carrying the Explosives into Mines.—1.—All 
explosives should be made into cartridges and placed 
in closed receptacles before being carried into the 
mine, and the quantity carried into the mine during 
one day by any miner should be limited as nearly as 
practicable to the quantity needed by him for use 
during that day. Handling loose explosives and 
making them into cartridges by an open light in the 
mine should be prevented. '

2.—Detonators or caps should be handled, with 
great care, and should be carried only by a limited 
number of responsible persons.

C.— Use o f  Explosives in the Mine.—1.—Shooting 
in or off the solid should not be practised.

•2.—The depth of the shot-hole should be-less 
by at least 6 m. than the depth of the cutting or 
mining. The use of very deep shot-holes should ba 
avoided as unnecessarily dangerous.

3.—The overcharging of shots (the use of a larger 
charge than is required to do the work satisfactorily) 
should also be avoided as unnecessary and dangerous. 
The proper standardisation of explosives used in coal 
mining will greatly facilitate the carrying out of 
this recommendation. (See a lso ‘A ,’ 1.)
. 4 .—Shots should never be tamped with flue.coal or 

material containing coal. Clay or other suitable 
material should be supplied and used for this purpose.

5.—The firing of two or more shots in one working 
place except simultaneously by electricity, should 
not be allowed until a sufficient interval has elapsed 
between the firings to permit an examination of the

working place, in order to see whether any cause of 
danger has arisen.

6.—Before a shot is tired the fine coal should' be 
removed from the working place, as far as practicable* 
and the coal dust on the floor, sides, and roof, for a. 
distance of at least 20 yd. from the place where the, 
shot is to be fired, should be thoroughly wet, unless it 
has been demonstrated that the dust in the mine is 
not inflammable. (See also ‘ E,’ 1.)

7.—If gas is known to occur in the mine, no shot 
should be fired until, in addition to the watering, an 
examination made immediately preceding the time 
for firing, by a competent person, using a lamp which 
will easily detect 2% of gas, has shown-the absence, 
of that amount of gas from all spaces within 20 yd. 
of the point where the shot is to De fired.

8.—Believing that such will be one of the greatest, 
advances which can be made in safeguarding the. 
lives of the miners, we recommend the adoption of a 
system of electric shot-firing, in all mines where- 
practicable, by which all shots in the mine, or in each 
ventilation district of the mine, may be fired simul
taneously, at a time when all miners and other 
employes are out of the mine.

D  —Keeping the Mine Roadways Clean.—1.—The- 
roadways of the mines should be kept as free as 
possible from loose coal which may be ground into 
dust and of rubbish in which such dust may accumu
late, in order to facilitate the removal and wetting 
of the dust.

E. — Wetting the Coal Dust.—1.—In all coal mines 
where explosives are used it is desirable, and in all 
mines containing gas it is highly important, that the 
dust on the walls, timbers, and floors of the working, 
places and roadw'ays should be kept continually wet 
prior to and during the woik in the mine. If, how
ever, conditions of roof or lack of water render this! 
general watering impracticable, at least the dust 
within 20 yd. of each shot should be wet before each 
firing, anil other precautions against explosions, 
should be practised with unusual care.

It is our opinion that a system of watering which 
occasionally sprinkles the floor only and leaves dry 
the dust on the walls and timbers of the roadw’ays is 
useless, and is also dangerous in that it may generate- 
an unwarranted feeling of security against an 
explosion.

F.—Special Precautions fo r  Mines Containing Gas.. 
—1.—In any mine where as much as 2% of gas can 
be detected by suitable methods only locked safety; 
lamps of an approved type should be used so long as 
such condition exists or is likely, to recur.

All safety lamps should be maintained in good', 
condition, cleaned, filled, kept in a special room at; 
the surface, and carefully examined, both when 
delivered to the miner and when returned by him at 
the close of each day’s work. A  defective safety- 
lamp is especially dangerous because of the false 
feeling of security it engenders.

In the filling of lamps with benzine or other low 
flash oils, which should always be done at the surface, 
special precautions against fire or explosions should; 
be taken.

G. — Use o f  Electricity.—1.—Electricity in mining; 
operations offers so many advantages, and has been 
so generally adopted, that no reasonable objection, 
can be made to its use under proper restrictions.' 
The electrical equipment, however, should be: 
installed, maintained, and operated with great care, 
and so safeguarded as to minimise danger.fronrflre- 
or shock. The fact that the effectiveness of some; 
insulating materials is soon destroyed in most mines, 
should not be lost sight of. '

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
.)



Jeb, 1909 Notices. and Abstracts • Mining. 283

We recommend the following precautions: For 
distribution underground the voltage should not 
e xceed  650 direct current or 5U0 alternating cnrrent, 
these voltages being intended for transmission to 
machinery operating at 500 volts direct current and 
440 volts alternating current, ■ respectively. Even 
jower voltages are preferable. The trolley wires 
sh ou ld  be installed in such manner as to render 
sh o ck s  least likely ; that is, placed either high 
en o u g h  to be beyond easy reach or at one side of the 
tr a ck  and properly protected.

Where current at a potential of more than 650 
volts is employed for transmission underground, it 
should be transmitted by 'means of a completely 
insulated cable ; and where a lead or armoured cover
ing is used, such covering should be grounded.

In all mines having electric installation special 
precautions should be taken against the setting on 
(ire of coal or timber. Enclosed fuses or cut-outs are 
re com m en d ed , and each branch heading should be so 
arranged that the current may be cut off when, 
necessary.

No live electric wire should be permitted in that 
part of any mine in which gas is found to the amount
of 2%-In all mine3 prodncing gas in dangerous quantities, 
as indicated by a safety lamp which will detect 2% 
of gas, the working places should be examined for 
gas by a qualified man using such a lamp immedi
ately before any electric machine is taken or 
operated there.

H .— Precautions against Miscellaneous Accidents.—  
] .—In all new construction, shaft lining, and super
structures about the entrance of the shaft (or slopes 
or drifts) should be built as far as practicable of non- 
■cjmbustible materials.

About the entrances to mines every possible pre
caution should'be taken to prevent (ires or the injury 
of the equipment for veutilation and haulage. Ven
tilating fans should be placed at one side of the mine 
opening,'and hinged doors or light timbering should 
render easy the escape of the explosive force in direct 
line of the shaft or slope.

Proper precautions should be taken for immediately 
preventing the entrance into the mine of heat and 
gases and for facilitating the escape, of the men in 
case of surface or shaft fires.

2.—The surface eqnipment for handling the coal 
should be so arranged as to prevent coal dust from 
■entering the mine shaft.

3.—In all new mines, and in all old mines, so far 
as practicable, suitable man roads should be provided 
for the men, separate from the main haulage roads.

4.—In connection with the system of ventilation it 
is recommended that in the more frequented roads 
■connecting the intake with the return air-courses, 
two doors be provided, these doors to be placed at 
such a distance apart that, while one is open, the 
other is closed.

5.—In view of the large number of accidents from 
falls of coal or roof, under the existing practice with 
single props, more attention should be given to the 
introduction in mines where the roof is bad of better 
■systems of timbering, such as have been long in use 
with economy and safety in many well-managed 
mines.

6.—In undercutting coal by hand, the premature 
fall of the coal should be prevented by sprags or other 
suitable support.

7-—We believe that the difficulties and ’dangers 
■encountered in the working of coal seams which are 
thick and steeply pitching, or of which the coal is 
•uglily inflammable in character or subject to firing '

from spontaneous combustion, and mines where the 
subsidence of the surface must be avoided, may be 
Successfully 'and economically overcome in many 
cases through the adoption of the flushing system of 
mining—that is, the filling with sand or other similar 
materials of the space from which the coal is removed. 
This system originated in the United States and is 
now successfully practised in portions of Germany, 
Austria, Belgium, and France.

1.—Mine Supervision and Inspection.—1.—We can
not too stiongly emphasise the fact that thorough 
discipline about the mine is absolutely essential to 
safety, and that thorough discipline can be brought 
about only through the hearty co-operation of the 
operators, the miners, and the State.

2.—We are of the opinion that the responsibility 
for safety in the mine should primarily rest with 
some person, such as tli? manager or superintendent, 
clothed with full authority ; and that such person 
can greatly facilitate the attainment of safety 
through the employment of a sufficient number of 
foremen, and also of one or more inspectors whose 
special duty it shall be to see that the regulations 
are strictly'enforced.

3.—The State cannot exercise too much care con
cerning the experience, technical training, and 
'selection of its inspectors. Their positions should be

• made independent of all considerations other than
that of efficiency; and their continuance in the 
service should be co-existent with good behaviour 
and proper discharge of official duty.

J ■— Training for  Mine Foremen, Inspectors, etc.— 
We are of the opinion that the cause of both safety 
and efficiency in coal mining in the United States 
would be greatly aided through the establishment 
and maintenance in the different coal regions of 
special schools for the training of firebosses, mine 
foremen, superintendents, and inspectors. The 
instruction in sucli schools should be practical rather 
than theoretical.

The work of these schools would supplement most 
effectively that of the colleges already established in 
many parts of the country for the more thorough 
training of mining engineers.” —Science and Art o f  
Mining, Dec. 26, 1908, pp. 226-7.' (A. II.)

S u r v e y s  a n d  R e c o r d s .— “ In few districts are 
such careful surveys made of both surface and under
ground workings as here. Ample corps of college- 
trained engineers and geologists are employed to 
observe and record every important phase of develop
ment and geology. »

The system of the Cleveland Cliffs Co. is as follows : 
Underground surveys of the drifts are made with a 
transit and 150 ft. steel tape, using for stations, 
punched horseshoe nails driven in an overhead timber 
or plug. Only horizontal positions are determined 
by transit, so any elevations must be measured 
separately by levelling from the nearest bench-mark. 
Mine maps are made on a scale of 50 ft. per in. (on 
paper rules with 200 ft. squares), and surface explo
ration maps on a scale of 200 ft. per in. A  separate 
tracing is made of each mine level, and on this sheet 
the geological formation is filled in by the geologist.

An annnal record book is made for each mine, con
taining photo prints of . any new surface-improve
ments and of the underground plans and sections. 
The maps are photographed .from tracings, held 
against a glass window, by a camera with 15 in. x 17 in. 
plates. The negatives, thus made, show dark lihes 
on a white background when printed, and the camera 
focus is set to make the negative maps of a nnifofrii 
scale of 200 ft.; per in. A reducing plate holder
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used, so that a plate need be no longer than is neces
sary to cover the given map. The prints are all 
made 011 15 in. x  17 in. bine-print sheets, and the 
smaller plates are printed within black bordered 
frames, so as to show white margins.

For the Mesabi open pits, the Oliver Co. pursues 
the following survey system : Before the contractors 
begin stripping, the whole ore area is blocked out in
100 ft. squares anti stakes set across the deposit on ; 
the 100 ft. lines at 20 ft. intervals. The level of each 
station is then taken, and by holding a tape between 
neighbouring stakes to make the longitudinal -0 ft. 
marks, the remaining levels can be observed at the 
corners of each 20 ft. square. When the dnft has 
been removed down to the ore, the new level of each
20 ft. point is observed, and then the total volume of. 
stripping can be accurately calculated. Recently the 
company lias started doing some stripping on com
pany account, and here levels are taken only at 
40 ft. ’intervals.

Subsequently the ore removed during any given 
. period can be easily calculated by securing new 
elevations of the same points used in the stripping 
surve5T. The ore reserves were formerly computed 
from the drill hole records by treating each body as 
a whole. Owing to the fact that the Mesabi ore runs 
in thick layers of large area, but differing analyse?,, 
it has been found possible, with the same drill 
records, to estimate the volume of each ore layer 
separately, and this lias made the results of the 
reserve calculations much more instructive and use
ful.” —Mining Science, Dec. 3, 1908, p. 447. (A. K .)

MISCELLANEOUS.
T h e  E t h e r  o f  S p a c e .— “ The following is an 

abstract of the lecture delivered by the author before 
the Royal Institution of Great Britain.

Thirty years ago Clerk Maxwell gave in this place 
a remarkable address on ‘ Action at a distance. 
Most natural philosophers hold, and have held, that 
action at a distance across empty space is impossible 
—in other words, that matter cannot act where it is 
not, but only where it is. There can be rio attrac
tion across really empty space. And even when a 
material link exists so that the connection is obvious 
the explanation is not complete, for when the mech
anism of attraction is understood it will be found 
that a body really only moves because it is pushed 
by something from behind. AVhy the whole of a 
rod should follow, when one end is pulled, is a matter

0 requiring explanation, and the only explanation that 
can be given involves, in some form or other, a con
tinuous medium connecting the discrete and separ
ated particles or atoms of matter. _

When a steel spring is bent or distorted, what is it 
that is really strained ? Distortion of a spring is 
really distortion of the ether. All stress exists in 
the ether. Matter can only be moved. Contact 
does not exist between the atoms of matter as we 
know them. Matter acts on matter only through 
the ether. But whether matter is a thing utterly 
distinct and separate from the ether, or whether it 
is a specifically modified portion of it, are questions 
demanding, and I may say, in process of receiving, 
answers.

It.has been said, somewhat sarcastically, that the 
ether was made in England. First of all, Newton 
recognised the need of a medium for explaining 
gravitation. The force with which the moon is held 
in its orbit would be great enough to tear asunder a 
steel rod 400 miles thick, with a tenacity of 30 tons 
per square inch. Such a force necessarily implies 
enormous tension or pressure in the medium. Max

well calculates that the gravitational stress near the 
earth, which we must suppose to exist in the 
invisible medium, is 3,000 times greater than what, 
the strongest steel could stand ; and near the sun it 
should be 2,500 times as great as that.

I pass to another function, the electric and mag
netic phenomena displayed by the ether. Faraday 
conjectured that the same medium which is con -■ 
cerned in the propagation of light might also be the 
agent in electro-magnetic phenomena. One more, 
function is now being discovered ; the ether is being- 
found to constitute matter—an immensely interest
ing topic, on which there are many active workers, 
at the present time. I will make a brief quotation 
from your present professor of natural philosophy- 
(J. J. Thomson). ‘ The 1  oKole mass of any body_ is. 
just the mass of ether surrounding the body which 
is cariied along by the Faraday tubes associated 
with the atoms of the body. In fact, all mass is 
mass of the ether ; all momentum, momentum of 
the ether; and all kinetic energy, kinetic energy of 
the ether. This view, it should be said, requires tlie- 
density of the ether to be immensely greater than 
that of any known substance.’ Not till last year, 
however, did I realise what the density of the etner- 
must really be, compared with that modification of 
it which appeals to our senses as matter, and winch 
for that reason engrosses our attention. If I ha\ê  
time I will return to that before I have finished.

I shall now attempt to illustrate some relations, 
between ether and matter. The question is often 
asked, is ether material ? This is largely a question 
of words and convenience. Undoubtedly, the ether 
belongs to the material or physical universe, but it, 
it is not ordinary matter. I should prefer to say it. 
is not ‘ matter ’ at all. It may be the substance or- 
snbstratum or material of which matter is composed, 
but it would be confusing and inconvenient not to- 
be able to discriminate between matter, on the one. 
hand, and ether on the other. If you tie a. knot 011  
a bit of string, the knot is composed of string, but. 
the string is not composed of knots. If yon have a. 
smoke or vortex ring in the air, the vortex ling is. 
made of air, but the atmosphere is not a vortex ring ; 
and it would be only confusing to say that it v as. 
The essential distinction between matter and ethn- 
is that matter moves, in the sense that it has the 
property of locomotion and can effect impact and 
bombardment ; while ether is strained, and has the- 
property of exerting stress and recoil. But now 
conies the question, how is it possible for matter to 
be composed of ether ? How is it possible for a sofid 
to be made out of fluid ? A  solid possesses the pro
perties of rigidity, impenetrability, elasticity, ana 
such like ; how can these be imitated by a perfect 
fluid such as the ether must be? Hie answer is, 
they can be imitated' by a fluid in motion—a state
ment which we make with confidence as the result, 
of a great part of Lord Kelvin’s work. It may be. 
illustrated by a few experiments. A wheel of spokes,, 
transparent or permeable when statinarj7, becomes, 
opaque when revolving, so that a ball thrown against 
it does not go through, but rebounds. The motion 
only affects permeability to matter; transparency to 
light is unaffected. A  silk cord hanging from a. 
pulley becomes rigid and viscous when put into rapid 
motion; and pulses or waves which may be generated 
on the cord travel along it with a speed̂  equal to its. 
own velocity, whatever that velocity may be, so that 
they appear to stand still. This is a case of kinetic- 
rigidity; and the fact that the wave-transnnssioix 
velocity is equal to the rotary speed of the material 
is typical ana important, for in all cases of kinetic
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elasticity these two velocities are of the same order of 
magnitude. A flexible chain, set spinning, can stand 
up on end while the motion continues. A jet of 
water at sufficient speed can be struck with a ham
mer, and resists being' cut with a sword. A spinning 
disc of paper becomes elastic like flexible metal, and 
can act like a circular saw. If the ether can be set 
spinning, therefore we may have some hope of mak
ing it imitate the properties of matter, or even of con
structing matter by its aid. But how are we to spin 
the ether ? Matter alone seems to have 110 grip of 
it. I have spun steel discs, a yard in diameter, 4,000 
times a minute, have sent light round and round 
between them, and tested carefully for the slightest 
efleet on the ether. Not the slightest effect wa9 per
ceptible.-/We cannot spin ether mechanically,' but 
we can vibrate it electrically, and every source of 
radiation does that. A 11 electrified body, in suffi
ciently rapid vibration, is the only source of ether 
waves that we know, and if an electric charge i9 
suddenly stopped it generates the pulses know°n.as 
X-rays as the result of the collision. Not speed, 
but sudden change of speed, is the necessary con- 
clition for yenei Jiting waves in the ether by elec- 
tricity. _ We can also infer some kind of rotary 
motion in the ether, though we have 110 such obvious 
mepns of detecting the spin as is furnished by vision 
for detecting some kinds of vibration. It is supposed 
to exist whenever we put a charge into the neigh
borhood or a magnetic pole. Hound the line join
ing the two, the ether is spinning like a top. I do 
not say it is spinning fast—that is a question of its 
density ; it is, in fact, spinning with excessive slow
ness, but it i* spinning with a definite moment of 
momentum. J. J. Thomson’s theory makes its move
ment of momentum exactly equal to em, the product 
of charge and pole; the clnv ge being measured electro
statically and the pole magnetically. How can this 
be shown experimentally? Suppose we had a spin
ning top enclosed in a case, so that the spin was 
unrecognisable by ordinary'means—it conJd be de
tected by its gyrostatic behaviour to force. If 
allowed to ‘ precess ’ it will respond by movino- per
pendicularly to a deflecting foice. So it is with the 
cliaige and the magnetic .pole. Try to move the 
charge suddenly and it immediately sets off at right . 
angles. A moving charge is a current, and the pole 
and the current try to revolve round one another— 
a true gyrostatic action due to the otherwise unre; 
cognisable ethenal spin.

Lastly, we have the fundamental property of 
matter called mei ha, which, if I had time, I would 
show could be explained electromagnetically, pro- 
wiled the ethenal density is granted as of the order 
HI - gm. per cubic centimetre. The e la s t ic ity  of 
Tnls n n 'o WOnl<] . liave to be of the -order 
1 a'ld n this is dne to intrinsic .tnrbu-
ence the speed of the whirlingor rotational elasticity 

11111st be of the same order as the velocity of light. 
Ana so, 011 our present view, the intrinsic energy of 
nn«ftIti:1 on, of tlle ether |s incredibly and portent- 

■- y g ieat; every . cubic millimetre of space 
possessing what, if it.were matter, would be a mass 
ontnni tons, and an'energy equivalent to-the
years & 111 horse-power station for 40 million

®therlft! tension near the earth’s surface, re-' 
il nf H ®xPlain gravity by its rate of variation, 
flip le °. ® x I0’ 1 C.G.S. units. The tension near 
snW  -1S ’ f>0°  ,u .me.s as Sreat. With different 
•!nrl f6S I!1 &one,al is proportional to the density 
and to the superficial area. Hence, near a bullet 

in. in diameter it is of the order 10-°, and near an

atom or electron about 10-31. In order to set up a 
tension equal to the critical, or ' presumably -dis
ruptive, stress in the ether (1033 C.G.S.), a globe of 
the density of the earth would have to have a radins 
of eight light years. In order to generate a velocity 
of free fall under gravity equal to the velocity of 
light, a globe of the earth’s density would liave to . 
be equal in radius to the distance of the earth from 
the sun, or, say, 26,000 times the earth’s radius. The 
whole visible universe with a parallax of 
second of arc, estimated by Lord Kelvin as the 
equivalent of 109 suns, would be quite incompetent 
to raise etherial tension to the critical point 1033
C.G.S. unless it were concentrated to an absurd 
degree ; but it could generate the velocity of light 
with a density comparable to that of water. If the 
average density of the above visible universe (which 
may be taken as l '6 x  10~23 gm. per c.c.) continued 
without limit, a disruptive tension of the ether 
would be reached when the radius was comparable- 
to 1013 light years ; and the velocity of light would 
be generated by it when the radius was 107 light, 
years. But heterogeneity would enable these values, 
to be reached more easily. It is noteworthy how 
exceedingly small is the average or aggregate den-, 
sity of matter in the visible region of space ; and 
Lord Kelvin has shown that throughout space in 
general it must be smaller still—in fact, ultimately 
infinitesimal. The estimated density of 10~23 C.G.S., 
means that the visible cosmos is as much rarer than 
a vacuum of a hundred millionths of an atmosphere, 
as that vacuum is itself rarer than lead. It is, of 
course, because ordinary masses of matter likewise 
consist of separated particles, with great intervening 
distances in proportion to their size, that we are able 
to assert the minute aggregate density of ordinary 
stuff such as water or lead—as compared with tlie. 
eontinuous medium of which all particles are sup
posed to be really composed. The fundamental 
medium itself must be of uniform density -eveiy- 
where, whether materialised or free.

Explanatory Remarks concerning the Density of 
Ether.—The ether inside matter is just as dense 
as the ether outside, and no denser. A  mateiial 
unit—say, an electron—is only a peculiarity or singu
larity of some kind in the ether-itself, which is of 
perfectly uniform density elsewhere. What we. 
sen-eas matter is an aggregate or grouping of an 
enormous number of such units. How', then, can 
we say that the matter is millions of times rarer or 
less substantial than the ether of which it is essen
tial^7 composed ? Those who feel any difficulty 
here-shonld bethink themselves of what they mean 
by the average or aggregate density of any discon
tinuous si stem, such as a powder, or a gas, or a 
snowstorm, or a cloud, or a milky way. If it be 
urged that- it is unfair to compare an obviously 
discrete assemblage like the stars with an apparently 
continuous substance like air or lead, the answer is 
that it is entirely and accurately fair; since air, 
and everj' other known form of matter, is essentially 
an aggregate of particles, and since it is always 
their average density that we mean. We do not 
even know for certain their individual atomic den
sity. The phrase ‘ specific gravity or-density' of a 
powder’ is ambiguous. .It may mean the specific 
gravity of the dry powder as it lies, like snow', or it 
may mean the specific gravity of .the particles of 
which it is composed, like ice. So also with regard 
to the density of matter, we might mean the density 
of the fundamental material of w'liich its units are 
made- which would be ether—or we might, and in 
practice do, mean the density of the aggregate lump..
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which we can see and handle—that is to say, of 
water, or iron, or lead, as the ease may be. In say- 
in" that the density of matter is small; I mean of 
course, in the last, the usual sense. In saying that 
the density of ether is great, I mean that the actual 
stuff of which these highly porous aggregates are 
■composed is of immense, of well-nigh incredible 
■density. It is only another way of saying that the 
ultimate units of matter are few and far between—
i e. that they are excessively small as compared 
Avith the distances between them ; just as the planets 
of the solar system, or worlds in the'sky, are few 
and far between—the intervening distances being 
enormous as compared with the portions of space 
actually occupied by lumps of matter. Here it may 
be noted that it is possible to argue that the density 
of a continmim is necessarily greatei than the 
density of any disconnected aggregate, certainly of 
any assemblage whose particles are actually com
posed of the material of the continuum. Because 
the former is ‘ all there,’ everywhere, without brea;k 
or intermittence of any kind ; while the lattei ha1? 
maps in it—it is here, and there, but not everywhere.

We do not depend 011 that sort of argnment, how
ever ; what we depend 011 is experimental measure 
of the mass-, and -mathematical estimate of the 
volume, of the electron. For calculation shows that 
however the mass be accounted for, whether electro- 
■sta'ieally, or magnetically, or hydmdynamically, the 
estimate of ratio of mass to effective volume can 
differ "only in a numerical coefficient, and cannot 
differ as regards order of magnitude. The only way 
-ont of this conclusion would be the discovery that 
th— negative electron is not the real or the main 
matter “unit, but it is only a subsidiary ingredient, 
whereas the main mass is the more bulky positive 
•charge. That last hypothecs, however, is at present 
to ) vacrue to be useful. Moreover, the mass of such 
!a charge wonld in that case-be unexplained, and 
would need a further step, which would probably 
land us in much the same sort of etherial density a3 
is involved, in the estimate which I have based on 
-the 111 jre familiar and tractable negative electron. 
It may be said, why assume any finite density for 
the e-Jier at all? 'Why not assume that, as it is 
"inhnitely continuous so it is infinitely dense—what
ever that may mean—and that all its properties are 
inlinits ? This might be passible were it not -for the 
velocity of light.. By transmitting waves at a finite 
and measurable speed, the ether has given itself 
away, and has let in all the possibilities of calcula
tion and numerical statement. Its properties are 
thereby exhibited as essentially finite, however in
finite the whole extent of it may turn out to bs.”— 

:S m  O l i v e r  L o d g e .— Electrical Engineer, Aug. 28, 
1903, p. 307. (H. A. W .)

Reviews and New Books.
T h e  M i n e  E x a m in e r  a n d  P r o s p e c t o r s  C o m 

p a n io n ,  an illustrated field book. By G. W. 
M i l l e r ,  E M ., C.E. Fifth edition. Revised, 
12s. 6d. (London : Edward Walker, London 
Wall, E.C.) , .

“ When a book lias reached its fifth edition, it 
needs no further recommendation ; on the other 
hand, there are new -men continnally coming into 
•the field to whom the very existence of so well- 
proved a pocket book is unknown, and in their 
interest the new edition of Millers Field Book 

-claims attention. In a prefatory note, the publishers 
estate that “  more than 3,000 copies are now 111 the

hands of the leading consulting mining engineers of 
the United States, Europe, and other countries, and 
that it'has been adopted as a standard text-book on 
mine examination.” The volume is intended for the 
use of mining stndents, engineers, prospectors^inining 
.men,' and the general reader who takes an interest 
in snch matters as mining geology, mineralogy, ore 
milling practice, testing and assaying, reduction pro
cesses, etc. Prospectors who carry the book in their 
kits will find great use for the long analytical 
tables of minerals, which are so elaborately descrip
tive that they must greatly assist in identifying the 
various minerals which come under notice. The 
pocket-book is well illustrated with diagrams, and is 
m a soft leather binding.”—The Mining Journal, 
London, Nov. 4, 1908, p. 510. (W. A. €.)_

W e i g h t s  a n d  M e a s u r e s .  By J a m e s  R o b e r t s ,  
Barrister-at-Law. Tuird edition. 451pp.,8Jx 
5J. (Charles Knight & Co., Ltd., London ;

' and Hanna & Neale, Dublin.) Price, 8s. net'. '
“  In this volume the author has succeeded .in the 

two-fold task of explaining the general principles of 
construction and management of weight and measur
ing machines, and of setting forth the .Weights, and 
Measure Acts, the Board of Trade Regulations, and 
the statutory provisions relating to the sale or check
ing of various commodities by weighing or measure. 
It has already approached very nearly to being the 
standard work on the subject, and this third edition 
will '*o far towards establishing it as the authorita
tive hand-book of commercial weights and measures. 
The scope extends through all commodities from 
bread to coal and from coal to drugs ; solids and 
liquids with their multiplicity of nnits are all 
assigned to their appropriate conditions, side by side 
with the law concerning them; and British and 
metric tables and systems are dealt with in an un- 
controversial and judicial spirit that, in a work of 
this kind, is extremely commendable. In stating 
that the ‘ metric ’ system is sometimes called tli.e 
‘ decimal’ system, the author is, no doubt, correct; 
but it might perhaps have been well to explain that 
this custom is incorrect. The ‘ metric ’ system is 
identified with th e ’mfetie as a fundamental unit ; 
but the 1 decimal ’ system is applicable 'to any unit 
-whatever, and it enables 11s, for example, in this 
country to deal in decimals with any of our rich 
supply of units that happens to be convenient. Thus 
the metric system is a decimal system, but it is not 
the decimal system. This is a distinction of extreme 
importance. To all traders and inspectors the co
ordinate letral and general information relating to 
specific commodities must be of great value.”— The 
Times Engineering Supplement, Dec. 2, 1908, p. 19. 
(W. A. C.)

M o d e r n  P r a c t i c e  in  M in in g .  Vol. I., Coal: Its 
Occurrence, Value and M e th o d s  of Bjring. By 
R . A. S. R e d m a y n e ,  M .S c . ,  etc. (London : 
Longmans, Green & Co., 39, Paternoster R o w , 
E.C°)

“ In his preface to his volume Prof. Redmayne 
makes the important announcement that it is the 
first of a series, constituting a complete work on 
modern practice in mining. W e gather that the five

• volumes are already in hand, of which the first is 
now issued; the second will deal with the sinking 
and equipment of colliery shafts ; the third with the 
metli ds of working coal ; the fourth with the venti
lation of coal mines, and the tilth with mechanical 
engineefing;as applied to collieries. Other volumes, 
'on metalliferous mining, are contemplated, as well
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Feb. 1909 Rwrimvs and New Bools.

.jis one on mine surveying, the latter the work of Mr.
H. Briggs, B.Sc., A.R.S.M., and will be added to 
this series from time to time, so that the entire work 
will embrace a complete scheme of instruction in 
coal, ore, and stone mining, and yet allow of any 
.one volume being obtained without committing its 
,owner to the acquisition of anyothers of the series. 
The unquestionable value of Prof. Redmayne’s ex
tended experience lies in the fact that it enables him 
to blend theory with piilctice, a feature of his work 
which is abundantly manifest in the volume under 
review. In the first three chapters he enters upon 
the geological aspects of coal mining, disclaim
ing, however, any attempt to provide a substitute 
for the serious study of comtructive geology, which 
.constitutes so important a part of the equipment of 
the mining engineer. He gives in aconcise yet com
prehensive lorm such geological and chemical facts 
as are of special interest from the coal miner’s point 
of view. The remaining three chapters of the work 
.are devoted to prospecting and boring for coal. Con
siderations of space prohibit an extended review of 
this portion of his work, but it may be noted that 
the theoretical and practical aspects of the object are 
presented with admirable lucidity, aided by numer

ous illustrations and diagrams of a useful type.”_
Iron and Coal Trades Renieiu, Dec. 4, 1908 p 2 418
(A. R.) ______ '■ ’
S t r e n g t h  o f  M a t e r i a l s . B y  A r t h u r  M o r l e y .

7s. 6d. (London : Longmans, Green & Co.)
“ As an educational work Professor Morley’s 

.treatise has distinctive claims that must strongly 
appeal to students. Too many authors, in what 
might be styled the liekl of academical literature, 
confine themselves to theory. Examples, which are 
the application of theories," are omitted ; or, if in
serted, the answer are left to he found and verified 
by the reader ; or final results, if supplied, yet leave 
to the student the arduous labour of discovering the 
intricate calculations by which they are reached. 
In ‘ Strength of Materials’ the author does the 
right tiling, and it cannot be too strongly impressed 
on authors that it is the right thing—namely, to 
insert, fully worked out, examples in illustration of 
the theoretical principles laid'down. We are con
vinced that by this method the value of the work 
before us lias been greatly enhanced, and its sale 
will be proportionately increased. The subject 
matter dealt with by the anthor comprises—elastic 
stress and strain, mechanical properties of metals 
resilience and fluctuating stress, theory of bending5 
stresses and_ deflection in beams, effects of hemline/ 
twisting, pipes, cylinders, discs, curved bars and 
nat plates, vibrations and critical speeds testing 
machines, apparatus and methods, etc. In discuss" 
ing the strength of rotary discs and cylinders, the 
bending of curved bars, the the strength of unstaved 
flat plates, and the critital speeds of running 
machinery the author introduces matter that has so 
far recen-ed little attention in other text-books. The 
48/ pages include 248 diagrams, tables, and index 
and is as might be expected, excellently printed and

L'0nt'° ” ’ DeC- 19’

M a: w A^ 0 f  UN' DK1!Gfl° L  n o  S u r v e y i n g . B y  L o y a l
W J r u m b u ll .  251 pp., illustrated ; 6Jx9iin .
H-ll p; ,P,n ?6-’ 3 ‘ -P11' (Ne"' York and London :( Hill Publishing Co., 1908.)

eronndllt6ntV- Inst™me,‘ te- Meridian. Under- 
"round pr£ ctlce- Carrying the meridian niider- 
of ' bm've':T°-f secondary openings. Record 
of the survey. Uses of the mine maps. Making

the map. Map filling. Borehole surveys. Methods 
of various engineers. United States deputy mineral 
surveyor’s examination.

This is a good book. The author evidently lacks 
experience in literary work, which deprives his book 
of the scholarly effect that such a treatise oiudit t.> 
have. His long quotations from other writers, liow- 
e\er pertinent and satisfactory in their instruction 
as to the subject, are apt to be somewhat irritating 
to the reader. But these are trifling criticisms. The 
essential thing is that we have here a complete, in
telligent and practical treatise on mine surveying, 
especially as practised in America, that is in all 
respects up to date. It comprises many novel features 
that will be warmly appreciated, some of which are 
mentioned in the table of contents, summarised 
above. The author is an engineer who has done 
personally the things that he writes about.” — 
Engineering and Minina Journal, Dec. 5, 1908 r>
1,115. (\V. A. C . ) ______ ’

Adie, R. H. Junior Chemistry. Cr. 8vo. no viii 
-226 . W. B. Clive. 2s. 6d. 1 1

Chemical Manufacturers’ Directory for 1909. 
Cr. 8vo., pp. 189. Office. Net 6s.

Hatch, F. H. Text Book of Petrology, 5th 
edition. Revised and re written. Cr. 8vo., pp. 420. 
Sonnensehein. Net 7s. 6d.

Heidenreich, E. L. Engineer’s Pocket Book of 
Reinforced Concrete. 12mo, lr. Spon. Net 12s. 6d 

Jones, Lionel M. Practical Physics. Cr. 8vo., 
pp. 338. Longmans. 3*. ’

Law, Edward F. Alloys and their Industrial 
Applications. 8vo., pp. 280.' C. Griffin. Net 12s. 6J.

Lewis, E. J. The Elements of Organic Chemistry. 
Cr. 8vo., pp. viii,—224. W. B. Clive. 2s. 6d.

Maclaren, J. M. Gold, its Ge 'logical Occurrence 
and Geographical Distribution. Illustrated. London 
Mining Journal. Net 25s.

Mathewson, C. FI.. First Principles of Chemical 
Theory. 8vo. Chapman & Hall. Net 4s. 6d.

McCall, A. G. The Physical Properties of soils. 
Cr. 8vo. K. Bant. Net 2s. 6d.

Poynting, J. H., and Thomson, J. J. A Text 
Book of Physics. Sound. 5th edition. Carefully 
revised._ 8vo., pp. 176. C. Griffin. 8s Gd.

Practical Coal Mining. By leading Experts in Min
ing and Engineering. Under the Editorship of W. S. 
Boulton. Div. vol., (:i. 8vo. Gresham Publishing Co.

Richards, E. H. Laboratory Notes on Industrial 
Water Analysis. 8vo. Chapman Hall. Net 2s. 6d.

Science in Modern Life. A Survey of Scientific 
Development, Discovery and Invention, and their 
Relations to Human Progress and Industry, Prepared 
under the Editorship of J. R. Ainsworth Davis. 
Vol. 2, 4to, pp. viii.— 1S7. Gresham Publishing Co.

Sen ter, George. Outlines of Physical Chemistiy. 
Cr. 8vo., pp. 388. Methuen. 3s. 6d.

Wade, .John. Introduction to the Study of 
Organic Chemistry. New and enlarged edition 
Cr. Svo. Sonnensehein. Parts 1 and 2, net 5s. Part 3, 
net 4s. 6d.

Spitta, Edmund J. Microscopy. The Construc
tion, Theory and Use of the Microscope. Illustrated. 
Svo., pp. 524. J. Murray. Net 12s. 6d.

Trentham, W. H., and Saunders, Janies. Modern 
Methods of Sewage Disposal. A Practical Handbook 
for- the Use of Members of Local Authorities and 
their Officials. Cr. Svo., pp. viii.—60. Sanitary 
Publishing Co. Net 2s. 6d.

Wiley, Harvey W, Principles and Practice of 
Agricultural Analysis. 2nd edition. Revised and 
enlarged. Vol. 2. Fertilisers and Insecticides. Svo. 
Williams and Nnrgaie. Net 20s.
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Selected Transvaal Patent Applications.

R e l a t i n g  t o  C h e m i s t r y , M e t a l l u r g y  a n d  
M i n i n g .

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

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

(P.) 46/09. Matthew Jordan Adam. Improve
ments in covers for protecting amalgamating plates, 
extractor boxes, launders and the like. 28.1.09.

(P.) 47/09. John Coad. Improvements in rock 
drilling machine chucks. -30.1.09.

(P.) 48/09. James Edward Thomas. Improve
ments in or relating to lathes for cutting sheet zinc 
and the like. 30.1.09.

(P.) 49/09. James Edward Thomas. Improve
ments in the linings of tube and like mills. 30.1.09.

(P.) 50/09. Gilbert Kemp. A device for an 
automatic coupling for rolling stock. 30.1.09.

(P.) 51/09. Henry James Shedlock Heather. 
Protective device for oil cooled electrical transformers.
30.1.09.
- (P.) 52/09. Ludwig Hampel. Improvements in 
the formation or construction and maintenance of 
slimes dam?. 1.2.09.

(P.) 53/09. J iunes Snodgrass. Improvements in 
apparatus for the manufacture of cyanide. 1.2.09.

(P.) 54/09. John Johnstone. Improvements in 
jockeys or rope grips for mechanical haulage arrange
ments. 1.2.09.

(P.) 55/09. Rollo Bowman Ballantine. An 
improved piocess for treatment of ores containing 
high value metals. 2.2.09.

(P.) 57/09. William Arthur Caldecott. A  new 
nr improved substance for precipitating metals from 
their solutions. 3.2.09.

(P.) 58/09. Robert Hutchison Anderson. Improve
ments in rock drills. 3.2.09.

(P.) 59/09. James Clayton (1), George Ritchie 
Lambie (2). Improvements in furnace grates. 3.3.09.

(P.) 60/09. George Reid McLean. Improvements 
in or relating to endless.,rope mechanical haulage 
and automatic or self-discharging trucks therefor.
4.2.09.

(P.) 61/09. Samuel Robinson. Improvements in 
means for packing reciprocating pistons. 3.2.09.

(P.) 62/09. Anthony Maurice Robeson. Improved 
method for precipitating metals from solutions.
3.2.09.

(P.) 63/09. James Gwynn. Improvements in 
jockeys for mechanical haulage. 8.2.09.

(P.)' 65/09. Alfred James. Improvements ..in 
automatic filters. 12.2.09.

(P.) 66/09. Colin Armstrong Ferguson (1), 
Norman Mathieson (2). Improvements in pulp 
samplers. 12.2.09.

(P.) 67/09. Harry August Stockman (1), Sidney 
Frederick1 Allen (2). Improvements in axle bearings 
for mine trucks and the like. 12.2.09.

(P.) 68/09. Robert Telford Hetherington. Im
provements in covers for battery plates,' extractor 
boxes and the.like. 15.2.09.

(P.) 69/09. Francois Guy Comte de Ferriiires
(1), Benjamin Waite (2). Improvements in hydraulic 
classifying and concentrating apparatns. 16.2.09.

(C.) 70/09. Anthony Maurice Robeson (1), Andrew 
Davidson (2). Improvements in centrifugal pumps..
16.2.09.

(P.) 71/09. Philip Campbell Hill Glover (1), 
Alfred Thomas Banks (2). Improvements in rock 
drilling machine bits and hand rock drills. 17.2.09.

(P.) 72/09. Peter Milne Duncan. Improvements- 
in means or devices for taking samples from streams- 
of liquids or liquids mixed with solids or comminuted 
matter in the dry state. 17.2.09.

(P.) 73/09. Frederick Harsman. Improvements- 
in and connected with batteries, stamp mills and the 
like, more especially those in connection with the- 
extraction of gold and base metals. 18.2.09.

(P.) 74/09. Charles Reeves (1), Thomas Edwards
(2). Automatic lipping apparatus for discharging 
residue from all kinds of trucks or carriages. 18.2.09.

(P.) 75/09. Charles Harrison Dixon. Improve
ments in tappets for gravity stamps. 18.2.09.

(C.) 77/09. Michael Neilson. Improvements' in 
means for use in dumping of the contents of truck or- 
like vehicles on mine dumps or like depositing sites.
18.2.09.

(P.) 78/09. Charles Cheers Wakefield. Improve
ments in or relating to the treatment of calcium, 
carbide. 19.2.09.

(C.) 79/09. Anton Steinlein (1), Badische Maschi- 
nenfabrik und Eisengiesserei, vormals G. Sebold &' 
Sebold & Neff (2). Improvements in apparatns for 
separating or washing solid snbstances. 19.2.09.

(P.) 81/09. Ernest Holroyd Martin.' Improve
ments in pnlp diverting means for amalgamating, 
plates. 20.2.09.

(P.) 82/09. Vivian Thornton Moys. Apparatus, 
for utilising the heat generated by stoves, furnaces 
and the like, otherwise wasted in chimney. 23.2.09.

(C.) 84/09. Charles Edward Martin. Improve
ments in or relating to rotary pumps or the like.
23.2.09.

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

Bctwyer, Jas., to P. O. Box 131, East Rand.
C h r i s t o p h e r s o n ,  E. H .,  I/o Johannesburg ; West- 

Rand Consolidated Mines, Ltd., P. O. Box 38, 
Krugersdorp.

CuATON, A. A., I/o Knights ; Crown Deep, Ltd., 
P. O. Box 102, Fordsbnrg.

D c w s k t t ,  C. W ., l/o Knights ; Knights’ Central
G. M. Co., Ltd., P. O. Box 91, Germistou.

H a h n ,  W. A. A., I/o Denver; South-West Afiica- 
Co., Grootfontein, via Swakopmund, German 
South-West Africa.

M i l l i g a n , J. T., i /o  Johannesburg; N e w  West- 
Bonanza G. M. Co.. Ltd., P. O. Box 137, Klerks-

M0SS0l% W. C., Ho Johannesburg; Treasury Gold 
Mines, Ltd., Cleveland:

M u r d o c h , R , i/o Gwanda; Kimberley Reefs,. 
Mazoe, Rhodesia.

R a n d  E. T., i/o East R a n d  ; P. O. Boksburg North.
S m i t h  S A., I/o Johannesburg ; Modderfontein “ B ’

G.’ m . Co., Ltd., P. O. Box 14, Brakpan.
W e s t o n ,  E. M., I/o Johannesburg ; McCreedy Tins,. 

Ltd., Mbabane, Swazieland.
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