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The Ordinary General Meeting of the Society 
was held in the Lecture Theatre of the Trans
vaal University College, on Saturday evening, 
April 21st, Mr. R  G. Bevington (President), 
in the chair. There were also present: —

47 Members : Dr. J. Moir, Messrs. A. McA. 
Johnston, E. H. Croghan, W. R. Dowling, K. L. 
Graham, A. Richardson, G. O. Smart, J. E. 
Thomas, A. Whitby, H. A. White, Prof. J. A. 
Wilkinson, W. A. Caldecott, Prof. J. Yates, S. 
Beaton, W. Beaver, W. Bradford, F. T. Chapman,
A. A. Coaton, W. M. Coulter, A. D. Gil mour,
G. Goodwin, J.. Gray, A. Heymann, J. I ’Ons,
E. J. Laschinger, G. A. Lawson, Jas. Lea, G. 
Melvill, H. Meyer, J. E. Metcalf, P. T. Morrisby, 
S. Newton, T. T. Nichol, D. J. Pepler, L. J.’ 
Robinson, O. D, Ross, W. Sharp, S. Sliloni, -H. 
Taylor, A. Thomas, K. Tonnesen, O. Tonnesen, 
J. 1. Walker, I .  W. Watson, and E. M. Weston,

10 Associates : Messrs. J. Chilton', C. T. Cogle, 
M. Dennehy, D. Dowling, J. Ingram, A. 1ST. 
Locke, H. B. Powter, Hy. Rusden, H. Stadler, 
and W. A. C. Tayler.

5 Students : Messrs. G. J. V. Clarence, C. S. 
van Hasselt, J. Innes, C. Lipschitz and G. Little. 

15 Visitors, and Fred. Rowland. Secretary.
The m-inutes of the previous meeting, as 

printed in the March Journal, were confirmed.

NEW MEMB1SRS.
Messrs. Jas. Lea and F. W. Watson were 

appointed scrutineers, and after their scrutiny of 
the ballot papers, the President announced that 
all the candidates for membership had been unani
mously elected, as follows :—
Corder, C ecil A r th u r , East Rand Proprietary 

Mires, Ltd., P.O. I!ox 152, East Raud. Mining 
Engineer.

Locker, J ames T homas, Warrington, England. 
Screening Manufacturer.

H o w a r d ,  H a r o l d  A r t h u r  L id d o n ,  Simmer 
and Jack Proprietary Mines, Ltd., P .O . Box 
192, Genniston. Cyanider.

M u r d o c h ,  D a v id ,  Simmer and Jack Proprietary 
Mines, Ltd., P.O. JBox 192, Germiston. Cyanider. 

Ross, D a v id  G e o r g e  F r a s e r ,  Simmer and Jack 
Proprietary Mines, Ltd., P. O. Box 192, Germis
ton. Cyanider.

The Secretary : Since the last meeting of 
the Society the following associates have been 
adm itted:—
B r o w n e ,  C l a u d e  M e l v i l l e ,  Cinderella Deep, Ltd., 

P. 0 . B o x  /5, l!oksburg. Cyanider. ( 'Transfer 
from Student Roll j.

G e e i g , D o u g l a s  W i l l i a m , Dynamite Factory, 
Modderfontein. Technical Chemist.

H o p k in s ,  . J o s e p h  H u x l e y ,  Consolidated Rand 
Brick, Pottery, and Lime Co., Ltd., P. 0 . Box 
609, Johannesburg. Business Manager. 

M a s t e r s o n ,  C h a r l e s  W i l l i a m ,  Subeni Copper 
Mine, Vryhcid, Natal. Assavcr and Surveyor. 1 

Ross, A r t h u r  W i l l i a m ,  P. 0  Box 9, Day Dawn, 
Western Australia. Mining Engineer.

And as students :—
H a s s e l t ,  C a h e l  L o u i s  v a n ,  College House, 42, 

Berea Road, Bertrams, Johannesburg.
L i t t l e ,  G e o r g e  H e a r d ,  Transvaal University 

College, P. O. Box 1176, Johannesburg.
O

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

The President drew attention to the Annual 
Dinner of the Society taking place on the follow
ing Saturday, and expressed the hope that as 
many members as possible would attend the 
gathering.

c o v e r s  f o r  e x t r a c t o r  b o x e s .

Mr. K. L. Graham (Member o f  Council) : 
This sketch illustrates a neat cover for extractor 
boxes or mill plates, complying with the require
ments of the new Gold Law. It is made to the 
design of Mr. W. B. Shed, o f the Geldenhuis 
Deep C o/s cyanide staff, and has been adopted 
for use there. The cost per 18 ft. box is about £ 6 ; 
and corrugated netting of f  in. holes, 18.S.W.G. 
is recommended for the frames. This can be 
imported from home, made to the right size 
and ready for putting on. When raised clear, the 
frames suspended from two points at the hinged
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centre, can be raised easily by means of the 
counterpoise to any convenient distance above the 
extractor box or mill plate.

The P resident : We must thank Mr. Graham 
for having brought this little idea before us. It 
is a matter of great interest just now, and any 
suggestions of this sort are valuable. D o I 
understand that the cover folds?

Mr. K. L. Graham : Yes, it folds downwards. 
Very nearly the same thing is in use on the 
Crown Deep.

Mr. Jas. E. Thom as ( Member o f  Council) : 
Has anything been said so far as to which boxes 
are to be covered up, or as to the particular com
partments in each box'?

The P resident : So far as I  know, nothing 
has been said beyond what the Government 
Mining Engineer stated at our last meeting. It 
would appear from his remarks that the matter is 
to be referred to the Mining Inspector of each 
district for him to inspect the boxes and say 
which are to be covered up and which are not. 
That, I  take it, is the gist of the Government 
Mining Engineer’s remarks. He distinctly stated 
that it was a matter to be left to the Mining 
Inspectors.

Mr. K. L. Graham: The Mining Inspector 
of the Germiston district circularised the majority 
of the mines, and said we had to cover the boxes

by the 1st of April. W e had no option in the 
matter. The Government Mining Engineer’s 
remarks came rather late, and did not save us 
any expense at all.

The P resident : That is so. In fact I think 
the whole country was circularised to that effect. 
The regulations were to be strictly enforced on 
and after the 1st of April.

A  LO W  T A L L  SA N D S R E T U R N  C O N TR IV A N C E .

Mr. W. R. D ow ling (Member o f  Council) 
submitted the following notes on behalf of the 
author,

Mr. C. W . Dowsett (Associate)-. The first 
sketch represents a device lately put into use on 
the Knight Central cyanide works. It can be 
used where there is not sufficient fall for the 
sands from the bottom of a sands return box to 
run back to the tailings wheel or pump. The 
cost is only nominal, and it works well.

The following is a description of Sketch I. :—
A, launder from sands collectors to slimes p lant ;
B, plate of in. iron going right across launder, 
fitting tight at sides and bolted down to the bottom 
of the launder at C on a in. rubber joint. B is 
made so that it comes to within’£ in. of the bottom, 
of the launder at D ; E, hand screw passing through

a bearer, to raise or depress the plate at D ; F, baffle 
going right across launder, resting on top of the 
end of the plate, fitting into slots at the sides of 
the launder, and with blanketing on the lower edge 
to prevent sands from escaping between itself and 
the plate ; G, 3 in. hole in bottom of launder.

The baffle F banks the slimes and water back 
in the launder, thereby decreasing the speed of 
the stream and allowing the sand to fall to the 
bottom. The sand is slowly washed along until 
it comes within the influence o f the suction of 
the outgoing stream passing under the plate at D. 
G is large, s o ' that there is practically no back 
pressure when once the stream has passed under the 
plate. H  is a launder carrying the sands back to the 
wheel or tailings pump. I f  more water is required 
in H  the end of plate at D can be raised by a 
screw, the movement being taken up by the rubber 
joint C.
COU NTKRAVEIGIITED B L IN D  FOR SA N D S CO LLECTING  

V A T .

Description of Sketch I I .— The second sketch 
represents a device to keep the canvas blinds, used
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in sands collecting tauks, from slipping down, and 
to keep the blind taut against the slimes gate,'thus 
preventing the escape of sands from the v a t;'A , is 
a plate of £ in. iron, 4 in. diameter, fixed on to the 
end of a roller by screws and also by a bolt 
B passing through the centre of the plate 
and 3 in. into roller, and held in position 
by a check- nut C in a hole checked into the 
centre of the roller. The nut D is screwed up 
against C. In eight places around its edge the 
plate is cut for in. at an .angle of 45° to the

secure catches for the pawl E. E fits loosely on 
the bolt B, so that it can be moved from one 
catch to another. E is “  set o f f ” so as to clear the 
nut D, and to come up well within range of the 
catches. Through the upper end of E is a hole to 
which is attached by a hook the rope passing over 
the pulley at the top o f the vat down to the counter
weight. By means of this the pull of the counter
weight comes on the blind and keeps it always free 
from kinks. The blind is kept from unrolling and 
coming up by the catches engaging the pawl. To 
raise the curtain, it is only necessary to place 
the pawl in the next catch at either end of the 
roller, when the roller brings itself into position, 
keeping a continuous strain on the blind.

The P res iden t : On your behalf I wish to 
thank Mr. Dow sett for bringing this matter 
before us. All these suggestions by practical 
men are of great value. I  understand from the 
diagram that the sand pulp flows from left to 
right, so that it gets underneath the narrow open
ing of the lowrer plate ?

Mr. W  R. D ow ling  : That is correct.
Mr. Jas. E. Thom as : I  would like to know 

it any extra grade is allowed on the main launder, 
lie usual grade for slimes launders is at present
/O*

Mr. W . R. D o w lin g :  I  do not know what 
the grade is. It did not overflow when I saw it.

TH E  P R E C IP IT A T IO N  O F G OLD  FROM  SO LU TIO N  B Y  

CARBON ACEO U S M A T T E R .

Mr. W. A. Caldecott (Past-Presiclent) : The 
fact that gold is precipitated from auriferous 
cyanide solution by charcoal has been well-known 
for many years, and finely crushed charcoal has 
actually been employed to a considerable extent 
a,s a precipitant in place of zinc on certain Austra
lian cyanide plants.*

In the ordinary lime kiln, alternate layers of 
fuel and limestone are fired, so that the burnt 
lime is usually contaminated with unconsumed 
carbonaceous matter. W ood is used in some 
mining districts for burning the Hrne used in 
cyaniding, and although such burnt lime usually 
contains appreciable quantities o f unconsumed 
charcoal, yet the deleterious effects of such a con
stituent, which increases in proportion to the 
amount of lime .used, do not appear to have 
been seriously considered.

Many hundreds of tons of burnt lime are used 
monthly in cyanide plants on these fields, and 
■Usually contain unconsumed carbonaceous matter 
from the coal employed in burning. That the 
bad effects of this ingredient should be recognised 
as causing loss "of gold, by precipitating it from 
solution in the sand and slime charges, may be 
inferred by the following tests among others :__

(a) A  sample of partly burnt coal from 
commercial lime was crushed through a 20-mesh 
screen. 34 gms. of this powdered coal, and 
1,105 c.c. o f 0-02% working cyanide solution were 
given 6 hours intermittent agitation in a filled 
and closed flask, followed by 12 hours contact, 
when 0'09 dwts. of gold per ton was found in 
the filtered solution, whilst the carbonaceous 
precipitate assayed 0 ’49 dwts. per ton o f solution 
so that 84-5% of the gold had been precipitated!

(b) 17 gms. of coal from burnt lime were 
crushed through a 30-mesh screen, and added 
to a litre of 0;021% working cyanide solution, 
assaying 0'51 dwts. per ton, in a large open dish.
Ihe mixture was stirred occasionally for 8 hours, 
followed by 14 hours quiet contact, when on 
assaying the filtrate, it was found that all but a 
trace of gold in the solution had been precipitated.

(c) A  glass tube, f  in. diameter, was filled 
to a depth of 12 in. with finely crushed half-burnt 
coal, excluding the — 90 mesh grade; from 
commercial lime, and 2,850 c.c. of working 
cyanide solution, assaying l -34 dwts. per ton wTas 
slowly percolated through the column during 
26'25 hours. The percolate was assayed at 
intervals and showed only traces of gold.

Tests with fresh nnheated coal, showed little or 
no precipitating effect from a cyanide solution,

H ' G aze’s “  P ractica l Cyanide O perations,”  pp. 121, e(o6Q.} loWf ' • •
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which appears to indicate that the precipitating 
agency in coal, which has been partially coked by 
heat, .does not exist in fresh coal, but is probably 
due to the hydrogen, formed by the decomposition 
of the hydrocarbons in ordinary coal through d.is- ■ 
tillation, and occluded in the residual solid.

Assuming that ordinary burnt lime contains 
only a small fraction of 1% of carbonaceous 
matter, this is equivalent in a large plant to 
several pounds . of precipitant per ' day, ■ which 
comes in contact with dissolved gold'in the sand 
and slime charges, and it is hence obviously desir
able to use lime which does not' contain carbona
ceous matter.

In case it be impossible to obtain lime free 
from carbonaceous matter, the only remedy 
appears to be to dissolve the lime required in the 
mill-service water, before entering the battery. ’ 
Water can dissolve about 2| lbs. of calcium oxide 
per ton, and since only dissolved lime is efficient,* 
it would thus be possible, though somewhat 
troublesome, to prevent the carbonaceous matter 
in the lime from coming into contact with the 
ore at all, provided that all insoluble matter were 
settled in the mill service water tanks.

(Since carrying out the above experiments, some 
work lias been done at the Knights Deep to 
utilise the precipitating effect of half-burnt coal, 
and a good many tons of waste acid solution have 
been passed through an extractor box containing 
crushed granular fragments of coal ( — 100 mesh 
+  1,000 mesh product) sorted from the ash-dump, 
with the result that a coal product assaying 
12 ozs. per ton was obtained. It has also been 
found that some base metals, such as copper, 
lead and mercury are also precipitated from 
their solutions by coal which has been heated. 
In view of the results obtained, the application' of 
this method o f precipitation has been provisionally 
protected by patent in the usual manner, and 
attempts are now being made to develop it 
further under working conditions.

The, President : W e must thank Mr. 
Caldecott for calling our attention to this danger
ous element in the presence of carbonaceous 
matter in lime which is used in cyanide works, It 
shows how careful one ought to be in seeing that 
the lime used is as free as possible, if not 
absolutely free, from carbonaceous matter. Refer
ring to one point he suggested, that is the intro
duction of the lime required into the mill water 
service before entering the mill. That I do not 
like. As a ■ millman, I  do not want too much 
lime in the water. It has a deleterious effect 
upon the plates. There is no- question about that. 
I should prefer to see the lime dissolved in a 
mixer, and added to the pulp after leaving the 

 ̂ * See this Journal, vol. ii., July, 1898, p. 79?.

mill. Another point has occurred to me. It 
recalls to mind what I  once saw. Some old 
workings had been partly filled up with ashes. 
In going back upon these old workings and taking 
out some of the ore which had been left-there, 
everything was cleaned up very closely, and a lot 
of this ash found its way in amongst the rock, 
and on one occasion I  saw the battery plates 
running black pulp for some hours. What the 
residues of the tank— it was not a very large 
battery— which'was being filled during that time 
were, I cannot tell you, but I think it must 
have been a matter to give the cyanide manager 
a headache.

Mr. E. H. Croghan ( Member o f  Council) : 
This brief note of Mr. Caldecott is very interest
ing, and at present appeals to one, a good deal 
in view of the presence of free carbon in limes. 
Recently Mr. A. Gillies and myself have been 
testing various limes, and we find quite appre
ciable percentages present, varying from 0T % .to  
0 ’2%. We also tried the effect of some of the 
free carbon separated from local limes, and 
observed that it is a very definite gold precipitant. 
In view of this and known chemical facts, the 
presence of this free carbon is a matter to be 
considered. Assuming a mine using 1 ton of 
lime per da y ; on the above percentages, free 
carbon to the extent of 2 lb. to 4 lb. per day is 
introduced. It is obvious, therefore, that in con
sequence of the proportions thus shown that 
either carbon free lime (practically impossible to 
always obtain) should be employed, or that a 
different system of adding lime should be devised, 
which will eliminate the carbon factor.

Mr. Jas E. Thom as ( Member o f  C ouncil): I 
should like to point out another objection to 
using lime in the return water to the mill: It 
has the effect of choking up the water pipes lead
ing to the mill. The proper way is to eliminate 
the carbonaceous matter in the lime.

Mr. A. McA. Johnston ( Vice-President): The 
figures given by Mr. Croghan bear out results 
obtained .by us, but unless as an indication of 
the presence of this deleterious substance, the 
quantitative estimation of carbon present is rather 
misleading, as part of it may be due to coal, 
which, as Mr. Caldecott has shown, has no effect 
on precipitation of the gold from solution. I 
would suggest that the cyanide manager, or his 
assistant, can more readily find out whether this 
charred coal is present by an examination of the 
lime as delivered.

Mr. H. A. W hite ( Member o f  Council) : I 
should like to know if Mr. McArthur Johnston 
suggests that the cyanide manager should, hancl 
pick the liirje.
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Mr. A. McA. Johnston : For my own part, 
I  should prefer that the cyanide manager take a 
keener interest in this than the chemist, as it has 
now been proved that half burnt coal is a precipi
tant of gold from solutions, and should any pieces 
of this be found, the consignment ought to be 
rejected.

Mr. H. A. W h ite :  I  do not agree with the 
remarks our President has made, with reference 
to the deleterious effect of lime in the battery. 
In fact I  had thought this objection, frequently 
brought forward by millmen in the past, had 
now become obsolete. When we were on the 
Nigel mine during this Society’s visit, the battery 
manager, Mr. Charles Manners, pointed out that 
the alkalinity of their mill water was about 
'02%, and their extraction had been improved in 
consequence. For some time past, on the May 
Consolidated, we have maintained the mill water 
at a minimum of -01% alkalinity, and find the 
extraction to be improved 2% as compared with 
a nearly neutral to "003% alkalinity.' We have 
run up the alkalinity as high as '06% without 
any detriment to extraction. I  do not assert that 
the appearance of the mill plates is in any way 
improved, but that is of no consequence as the 
increased extraction is a fact borne out both by 
assays and the actual production of gold.

Mr. W ager  Bradford '(Member) ■. It is a
difficult thing to get lime in this country, at the 
present time, under the present system of burning, 
entirely free from partially burnt coal, and I  am 
very anxious to know the maximum percentage 
which may be present in our lime without causing 
precipitation of gold when it ought not to occur.

Mr. Jas. E. Thomas : I  think the answer to 
that is “  none.”

Prof. J. A. Wilkinson {Member o f  Council).-.
I am very surprised to learn from what Mr. 
Caldecott has said that such a very old method 
of burning limestone, namely, with interposed 
layers of fuel, still exists in this country. For 
the students here, who have learnt the newest 
methods, it will be an unwelcome surprise to find 
such methods still in vogue. I  should, therefore, 
like to know’ whether it is. possible to have some 
exact information from Mr. Caldecott as to how 
the lime is prepared here for use in the reduction 
works.

Mr; E. H. Croghan : With reference to the 
cyanide managers looking after the lime and see
ing that it is carbon free, I  may say that the lime 
we have taken is absolutely white, and I  do not 
see how it is possible for the cyanide managers to 
take out this percentage as distinct from lumps 
of half burnt coal which, at least, have no right 
to be present.

The President : I  should like to set matters 
right on one point. With regard to what Mr. 
White has said, perhaps I  did not inake myself 
quite clear. I may have given him the impression 
that I  objected to any lime at all in the mill 
water. That was not my meaning at all. What 
I meant was, lime in excess. I  do not consider 
’01 of alkalinity is at all excessive. But if all 
the lime required in the cyanide works were dis
solved in the mill water before passing into the 
mill, it would not be good for the plates. My 
experience shows that an excess of lime in the 
mill water tends to strip amalgam from the plates. 
As Mr. Thomas also said with regard to choking 
the pipes with lime deposit, that occurs in some 
places and does not in others. The same thing 
may take place with regard to the presence of 
lime in mill water. Some water is so constituted 
that an excess of lime does not affect it, whilst 
other water it does affect as regards the plates.

Mr. W. A. C a ldecott : am glad there has 
been some little discussion on the points raised 
in my brief note. I  may say that 1 under-

• stand that ordinary limestone has not been 
burned in this country in retorts, but that 
magnesite is used extensively elsewhere as a 
source of carbonic acid. One objection to high 
alkalinity in mil] water- which has not been 
mentioned, which is the danger of settling slimes 
in the sand collecting vats unless an efficient 
system of eliminating slimes from the tailings 
pulp by hydraulic or other classifiers is employed. 
With regard to Mr. Bradford’s point, I  may con
firm wrhat Mr. Graham has said, that we should 
endeavour to obtain our lime absolutely free from 
carbonaceous matter, and that we should urge 
our friends, the lime burners, to try and supply 
such lime. I  have no doubt that they are 'mak
ing strenuous efforts to overcome this difficulty, 
and I trust that before long they will be success
ful. As to Prof. Wilkinson’s remarks, I  think 
the solution of the difficulty lies in burning the 
lime so that the solid fuel itself does not come 
into contact with the limestone, which should be 
heated by the gaseous products of the combustion 
of fuel only. Regarding the effect of high alkali
nity in mill w’ater upon amalgamation, I  think the 
views expressed this evening illustrate what wTe 
have found in the past, that mill men’s experience 
and opinions upon this matter differ very con
siderably.

Mr. W a g er  B radford : Mr. Caldecott has 
answered my query, but I  am not quite satis
fied. I  want to know whether Mr. Caldecott has 
any figures to prove that '1%, for example, of 
half burnt coal in the lime used, results in the 

' precipitation of gold in the tanks to any appreci-
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able extent. Is it not possible that you may 
have a very small percentage of this coal in your 
lime and still not experience any deleterious 
influence. Is it certain that the results of the 
laboratory tests will obtain in a 500 ton tank 1

Mr. W . A. C aldecott : Whilst the precipitat
ing effect of carbonaceous matter taken from 
commercial lime can be readily determined, yet if 
a lime contains, say, 0 '15%  of coal this is only 
equivalent to 3 lbs. per ton of lime, and therefore 
the amount of coal in the two or three pounds of 
lime which would be used for a ton of ore, is very 
small. Hence the amount of gold that this minute 
amount of coal would precipitate is likewise very 
small, and a direct determination upon sand or 
slime is almost impossible, as the limits of experi
mental error of sampling and assaying would 
probably be exceeded. Assaying to 0'005 dwt. 
per ton is beyond the limits of ordinary practice, 
and yet this trace of gold would amount to a 
good many thousands of pounds on the tonnage 
of ore milled yearly on the Rand. To use a 
parallel illustration, if there were two kinds of 
cyanide in the market, one of which contained a 
minute percentage of metallic zinc whilst the 
other was entirely free from such an ingredient;
I  do not imagine that there would be much doubt 
as to which would be generally preferred.

SO U TH  A F R IC A N  COALS A N D  T H E IR  
ECONOM ICS.

By A r t h u r  J. A n d r e w s .

Much has been written concerning the geology 
of our South African coal beds, both, as regards 
their age and mode of formation. After ponder
ing over the different suppositions, one might 
find oneself eliminating as well as piecing to
gether, until some such theory as the following 
was produced ; that there existed, say, in triassic 
times (the period to which our coal belongs is 
still a debatable point), enormous tracts of 
marshy country thickly overgrown by such 
ultra-luxuriant vegetation such as flourished in the 
coal ages, and that the products, chiefly in 
the form of leaves, twigs and light vegetable 
matter, were deposited or floated down into e x 
tensive contiguous lakes, through the alternating 
agencies of gentle and energetic action.

Applying this theory to our South African 
coal seams generally, but chiefly considering 
those in which the Rand is industrially interested, 
that is to say, local, Middelburg and Natal beds ; 
we may be led to infer that the varying intensity 
of the transporting conditions, together perhaps, 
with the variation in the depth of the lakes, 
must be held responsible for the marked in

equality in the value, not only between the 
relative coal beds, but also as found in the 
same coal mine.

Presuming then, that the too energetic condi
tions of transportation prevailing, may have 
caused the extreme sandiness and inconstant 
quality of our local coal, ft would follow that 
these conditions were gradually modified in an 
easterly direction, although nowhere entirely 
absent; for as we travel, from the Rand through 
Middelburg, to the eastern coast, we traverse 
coal fields of progressively improving quality.

The following figures fairly represent the three 
groups :

S*0? • . <VP -+=> C bO2 ro o  aj Sm

.2 4̂ £ ce <V -c3© © * 9 03 w
g  >  <1 H

Local ... 2-04 1 6 6 4  63-02 18-30 11-69 
Middelburg 1 6 5  2 3 0 3  61-26 13 91 12-64 
Natal ... 1-70 25 03 61-09 11-50 13-29 
Nearly all South African coal may be classed as 
bituminous, and can be sub-divided into caking 
and non-caking. Middelburg and Natal repre
sent the former ; local, and pretty well all other 
South African coals, the latter. The structural 
arrangement, rather than the chemical composi
tion of the last mentioned coal, probably pro
vides the condition unfavourable to caking, and, 
in this connection, the large percentage of 
mineral matter is suggestive. The following 
notes deal briefly with coal sampling, and certain 
coal economies. Coal sampling and testing, to 
be of adequate value, must be effected in such 
a manner as to prevent loss through the accept
ance by consignees,- o f fuel below the standard 
agreed upon, and this cannot be accomplished 
without a well considered system, suitable 
in its details to the particular requirements of 
each case.

Fuel tests and analyses are to-day made at the 
different laboratories on the Rarid, with such 
reliability, that the data produced are accepted 
as proof, by sellers and buyers alike, of the 
quality of any coal consignment in question-. 
The facts furnished by the laboratories are gene
rally sufficient, not only to show whether a coal 
is too high in ash or moisture percentage, and 
too low in evaporative power, but also to enable 
a correct estimate to be made as to its suitability 
for use under the conditions to which it is pro
posed to subject it. For instance, an analysis 
showing a high percentage of volatile matter at 
the expense of the fixed carbon, may indicate 
the absolute unsuitability of a fuel for use in 
certain furnaces, and under snch conditions of 
firing as are available. In making use of the 
figures relating to the evaporative power of a
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coal as tested in a bomb, it must not be for
gotten that a bomb affords ideal conditions of 
combustion, such as the ordinary furnace at its 
highest efficiency cannot possibly provide. Nor 
is it always a simple matter to estimate from the 
given bomb value of a coal, the relative value it 
ought to yield in a furnace. Between the evapo
rative power of a good and equable coal, as 
burnt in a furnace kept up to its normal state of 
efficiency ; and that given by testing the same 
coal in a bomb, there will be an approximately 
constant ratio ; but with coals of very irregular 
quality, more or less badly prepared for market 
purposes, no true and constant ratio between the 
bomb and furnace values will exist, and thus 
the figures furnished by the bomb, cannot be 
taken as a basis pure and simple, upon which to 
calculate the evaporation to be expected in the 
boiler. A  coal badly prepared by the colliery is- 
liable to contain a very considerable percentage 
of carbonaceous shale, varying in degree and 
quality in different loads and consignments. 
Were this shale tested under the conditions so 
favourable to combustion as the bomb affords, it 
might probably show an evaporation of at least 
7 lbs. Such a fuel as this, however, fed to an 
ordinary furnace, is but semi-combustible, and 
may even have a minus value, in as much as 
more heat may probably be absorbed than 
emitted. Therefore, with such a coal varying in 
its proportion of included shale, no true ratio 
between bomb and furnace values can be ex
pected.

The carbon in the shale referred to, is protected 
from rapid oxygenation by the intimate and 
enveloping presence of calcite and other minerals, 
and cannot be successfully attacked unless the 
shale be first reduced to a powder. Evidence of 
such half-burnt or unburnt carbonaceous shale 
can be frequently observed on ash dumps, and 
has often been taken as the result of bad firing. 
The following example will serve to illustrate the 
fact that the bomb value of a coal does not 
always indicate its furnace value :—

Let A  and B represent coal consignments, A  
being a coal regular in quality and well prepared 
for the market, and B the reverse of this. The 
evaporative power of A  varies from 11 '5 lb. to
11 lb., averaging, say, 11 ‘10, and the boiler 
efficiency on this'coal is 6/10 of its bomb value, 
viz., 6 66 lb. Now take B as consisting of a coal 
4/5 of which is excellent, with an evaporation in 
the test of 12 lb . ; and the remainingl/5, very 
poor, with an evaporation of only 7 '5. The whole 
sample tested in the bomb averages l l ' lO  lb., 
exactly the same as A, but the 1 /5  is too low to 
be of service in the boiler and must be struck 
out as useless. Using this coal in the same boiler 
as before, we now' have 6/10 of (4/5 at 12) +

(1/5 at 0) producing a final result of 5-76 as the 
boiler evaporation of B. Thus A  and B although 
giving the same calorific power in the bomb, 
are in actual practice by no means of equal 
utility, the one showing a result of 6 66 and the 
other that of 5'76; It is obvious that the coal- 
sampler should furnish his laboratory with full 
and accurate information regarding the condition 
and appearance of the consignments sampled, as 
to proportion of shales and fines, as well as 
supply all details that can be of use. Unless 
the workers in the laboratory can depend upon 
accurate and intelligent co-operation on the part 
of the sampler, the scientific work there per
formed upon coal samples, with the aim of 
bringing about and maintaining fuel economies 
which are everywhere so urgently needed, is in 
a great measure rendered of no avail.

In samjiling coal, the sampler must bear in 
mind, just as carefully as a gold reef sampler 
has to do, that a sample to be of any value, must 
absolutely represent the bulk of the material 
from which it is taken. Careless and unreliable 
sampling creates a most incongruous position, 
for it means that delicate and highly scientific 
tests and analyses, costly both in time and 
money, are performed upon samples which are 
entirely misleading, and are thus worse than 
useless.

In conjunction with sampling, estimation of 
quality can be made by inspection by an ex
perienced eye, backed up by a thorough know
ledge of the different coals in use; although it 
must be borne in mind that frequent checking of 
estimated values by testing is, o f course, very 
necessary. To be able to estimate the value of 
a coal by inspection, is very serviceable where 
large quantities of fuel have to be rapidly dealt 
with.

Estimation and testing of coal may be looked 
upon as paralleled by the panning and assaying 
of gold ore. Coal generally arrives at the mines 
either in short or hopper trucks. To sample the 
former is a simple enough operation, but it is 
rather more difficult with the latter. The whole • 
contents of the short truck are easily reached, 
but not so with the hopper. It frequently 
happens that most of the fines have been shaken 
down towards the bottom of the hopper before 
its arrival at the siding. These fines frequently 
carry a lower value than the lump coal, whilst it 
may be, too, that in some cases a poorer coal has 
been fed to the lower part of the hopper than 
that which appears at the top. Then again, to 
take a proper sample as the coal pours from the 
hopper in emptying, is not often practicable. It 
is of course quite feasible to take samples from 
the load, after it has been deposited in the 
bunker, but a true percentage of fines, as exist
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ing in the load, may not be included in the 
sample. With care and judgment however, to 
sample a load after it has been dropped into the 
bunker, is generally the best course to pursue.

A  safe and practicable way of obtaining a 
thoroughly representative sample from a hopper 
load is as follows :— A  good length of the 
bunker must be clear of coal, the hopper doors 
are partly opened, and instantaneously the loco
motive attached, pushes the hopper slowly over the 
whole length of the clear bottom. By this 
expedient a shallow stratum of coal is laid down, 
presenting an excellent bed for sampling. With 
coal bought under contract to definite specifica
tions regarding quality, etc., if a system of 
sampling is not competently _ and accurately 
carried out, all the advantage of the contract as 
arranged is lost to the buyers ; and, iu fact, the 
whole matter, from a contract point of view, 
becomes a farce. Coal bought without any con
tract or specification as regards the heating value 
and ash percentage, can be kept up to a proper 
standard by means of careful inspection, 
sampling, and testing ; moreover, the factor of 
competition operates in such cases in keeping a 
colliery up to the mark. It^ may be neither 
necessary nor judicious to employ as elaborate 
a system of sampling and testing in this, as in the 
former case where coal is bought under contract, 
but it must be obvious to anyone interested in 
the subject, that with an absence of any reliable 
method of investigation of quality of the coal 
bought, no control of its efficiency can be main
tained. In such cases, hundreds of tons of fuel, 
lower in quality than really arranged for w ith
ou t’ formal contract, have been sent, and the 
process has perhaps continued until at last the 
long-suffering consumee has changed his source 
of supply by trying another colliery.

In endeavouring to effect economies in coal 
consumption, it has been the general practice 
to bring about such by the use of better steam
ing plants, improved firing, and the purchasing 
of better, but more costly, coal. Fuel economy, 
through the proper management of the bunker 
supplies, has been somewhat neglected. Speaking 
generally of any commodity, the larger the stock 
the greater the waste. This particularly applies 
to a commodity so liable to waste and deteriora
tion as coal is, since to carry a heavier stock of 
fuel, greater than that absolutely necessary to 
run a plant, is obviously uneconomical, and con
stitutes a practice fruitful of many details of 
waste, which in the aggregate, involve a far 
greater financial loss than is probably generally 
realised.

This brings us to a consideration of the causes 
of such waste. Primarily, there is the question 
of the creation arid accumulation of fines. Every

truckload of coal brings, as a part of it, a certain 
proportion of fines, and, too often, an undue 
quantity. This, when deposited in the bunker, 
is seriously augmented by the comminuting 
action of the overburden of coal upon that 
beneath, and by the attrition of coal against 
coal, as a fresh supply crushes, rolls down upon, 
and grinds, the underlying stock. When dealing 
with friable coals, as so many of our South 
African coals are, the pulverizing action just 
referred to is most extraordinarily effective. 
Owing to the weight of its overload, a full 
bunker suffers, in a _ modified degree, from these 
destructive agencies of crushing and rubbing, the 
former particularly, when the bunker is kept in a 
state of continual repletion, and the latter 
unavoidably (but increased to the maximum by a 
heavy burden of coal) as. the withdrawal of coal 
for firing purposes take place. Besides the 
making of fines, there is a natural accumulating 
process going on constantly, whereby the product 
concentrates in the lower part of the bunker. 
When the supply of fine coal, manufactured and 
brought into a mass through the causes touched 
on above, is at last drawn upon for the furnace, 
much of it is found to be worse than useless, 
for when thrown into the fire it absorbs more 
heat than it gives out, chokes the fire, and 
falls through the bars unburnt, adding to the 
quantity of ash and its consequent cost of 
removal. In connection with the subject of fine 
coal, it must be borne in mind that it is one 
thing to have served to a suitable furnace 
good unoxygenated duff, at the right price for 
that class of fuel ; but quite another matter, 
to have to deal with a hopeless mass of 
devitalised carbonaceous dust, which in reality, 
has been purchased at the price of good round 
coal. Waste is moreover brought about after 
the coal is withdrawn from the bunkers (apart 
from improper firing), by the native fire-boys, 
who often reduce the lumps unnecessarily, creat
ing at the same time a good deal of fine stuff, 
part of which, as shown above, falls through the 
grate unburnt. Mention might here be made of 
the want of uniformity in the size of coal as 
generally supplied by the collieries. I t  is often 
so large that it must be well broken before going 
into the furnaces.

Again, there is 'waste through decomposition. 
When a bunker is kept full for some considerable 
time by the frequent dumping of new coal upon 
old, that part of the coal which is not renewed, 
decomposes considerably, and the decomposition 
soon effects the more recent stock. Should there 
have been a certain percentage of poor slialey 
coal to begin with (by no means a remarkable 
circumstance), coal, which at its best, can with 
difficulty be used, then such weak fuel, after
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•suffering from decomposition, has lost the small 
calorific value it originally possessed, Decomposi
tion is naturally affecting the coal through slow 
■oxygenation from the time that it is mined, 
without the assistance of such contributory causes 
as could be avoided.

It may be interesting here, to make a short 
-quotation on coal decomp.osition. Kinnear Clark, 
many years back, wrote the following :— “  Coal 
•deteriorates or decays to a greater or less degree 
by exposure to the atmosphere, by disintegration 
•or crumbling, and also by the gradual combustion 
of the volatilisable elements. Atmospheric 
•oxygen is absorbed, and converts the hydro
carbons into wTater and carbonic acid. It has 
been proved in one case in Germany, that bitumi
nous coal after having been exposed for nine 
•months, lost half its value, as fuel. The decay of 
•coal proceeds more rapidly in hotter climates.”

W e may therefore, conclude, that the ways in 
which fuel is wasted are various, and some of 
them have been referred to in these notes. Faulty 
firing is a serious one, and doubtless the largest 
amount of waste incurred thereby, is through the 
loss of the volatile matter. There appears to be, 
with of course a good many exceptions, a want 
•of interest shown in firing, so far as the studying 
•of the particular coal in use is concerned ; result
ing in all coals, whether poor or rich in carbon or 
volatile matter, being treated exactly on the same 
•lines. It may be that much of this is due to the 
■use, particularly in past years, of very poor fuel, 
which neither inspires respect nor interest. 
Another case of bad firing may arise from the 
•employment of native fire-boys, who, very fre
quently, cannot be properly instructed and 
interested in their- duties, on account of the 
■language difficulty.- ■

All these many causes of waste of fu e l; from 
the mining of the coal, to the evaporation of 
valuable gases from the smoke stack, may enable 
■electricity to oust steam-power prematurely, from 
■operations which should, from a point of econo
mical production, belong to it for many years to 
■come; and such a revolution would not constitute 
■a true economy, as would be the case should 
electrical power come into use after a long and 
keen competition against steam, economically 
•generated.

The President: I have to propose a very 
'hearty vote of thanks to Mr. Andrews for his 
interesting paper, so well illustrated by lantern 
slides. .1 have no doubt he has brought many 
points before us which will be considered by our 
members, and I  hope there will be a healthy 
■discussion upon them.

Mr. A. McA. Johnston (  Vice-President)  : In 
seconding the vote of thanks and' voicing the

thanks of our members for the very interesting 
manner in which he has treated this large and 
important subject, I  should like to draw atten
tion to one or two points' not raised by Mr. 
Andrews, and to confirm- his views on others.

The internal wealth of every country is deter
mined by its natural resources; either above, or 
below, ground; and it seems to me that the duty 
of every government and of every citizen, is to 
conserve that wealth for the benefit of the State 
in the long run, though it may in addition, 
benefit the individual, in special cases. Now I 
am well within the mark when I  say that there 
has been, and is now, a great waste in the natural 
coal resources of the country. Full value in 
power is not being obtained, and the country’s 
wealth is diminished fruitlessly. One of the 
results of this wasteful extravagence is seen in the 
schemes which are being produced to supply the 
gold mines with electric power, and it is astonish
ing to note the ease with which the present coal
generated energy on the mines is being replaced. 
In other countries a harder battle has had to be 
fought, and there is no doubt but that, were 
more economic conditions in the use of our coal 
prevalent here, the installation of electric motive 
power with its central station, would be longer 
delayed. Quite recently the United States 
Government has been engaged ‘ in testing the' 
various coal resources of the country, and in 
determining, practically, the best class of boilers 
to use for certain coals ; with the result that in 
many cases, hand-fired boilers have been increased 
in efficiency from 10% to 15% under ordinary 
commercial conditions. Here, it seems to me, 
boilers or several types of boilers, are ordered; and 
then the engineer is expected to gain good results. 
Little consideration is given to the fact that a 
coal with; say, 5% ash, 15% volatile matter, and 
80% fixed carbon, would burn economically in a 
furnace which would be quite unsuited for one 
with 15% ash, 26% volatile matter, and 59% 
fixed carbon. Or, let us take an actual example : 
Through some state of affairs (let us call it uncon
trollable), an engineer has to change from one 
coal to another : Typical analyses of two supplies 
are as follows :—

No. 1. No. 2.
Per cent. Per cent.

Moisture 2-16 6-80
Volatile matter ... 15-12 23-56
Fixed carbon 70-36 57-38 '
Ash ... 12-36 12-26

Evaporative factor'', 12-02 lb. 11-66 lb.
\of coal as received/
Now, if the boilers were giving economical 

results with No. 1 coal, most assuredly they were 
not when No. 2 was used. This then is the first
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point I  wish to emphasise— that the coal wealth 
of the country can best be utilised by adapting 
the boiler to suit the coal.

There can be no doubt as to the next point, 
which is, that to obtain. best results, uniformity 
in the quality of the coal supplied, should be 
imperative.' Note here, two analyses of coal 
supplied to the same consumer by the same com
pany on successive days.

Per cent.
Moisture ••• 2'20
Yolatile matter ... 26-90
Fixed carbon .... 52 98
Ash ... -  17-92

Per cent. 
2-20 

22-70 
50-26 
24-84

10-28 lb./Evaporative factory 11 73 lb.
\of coal as received)
Here is seen a difference in evaporative power 

equal to 1|- lb , and it is to be noted, .that the 
ratio of the value of these coals is not to be 
expressed as 11’73 is to 10 28, since the poorer 
coal will give less heat comparatively (as Mr. 
Andrews has shown), than its better neighbour.

The only way to prevent this variation is to 
obtain thoiough and absolute tests, backed up by 
penalty contract clauses. The seller thus gains 
by knowing that he is proportionately paid for 
good coal, which is above his contract standard, 
whilst to the purchaser the advantages are, saving 
on price should an inferior quality be supplied, 
increased practical interest taken in the supply by 
the engineer, and also, considerable saving due to, 
when the quality is uniform ; the regular results 
obtained by regular firing, a special point of 
interest here since the majority of our firing is 
done by natives, with not infrequently, careless 
or inexperienced white firemen in charge. These 
find the pressure of steam going down during the 
firing with the poorer quality, and increase the 
rate of shovelling, but fail to discontinue this when 
the better stuff comes along. In addition, I  
would advocate that better monetary inducement 
be given to trained firemen to continue at this 
work, and bring it to a high state of efficiency.

As a slight set off against the above analyses I  
might quote the highest and lowest figures 
obtained from one coal mine over a period of six 
months, and over a good number of tests made 
on this coal. P e r  cent. Per cent.

Moisture ... 260. 1‘60
Volatile matter ... 27 32, 22 96
Fixed carbon ... 60-12. 56 82
A s h ......................  9-96. .,18-62

Mr. Andrews has devoted some care and time to- 
the sampling of coal supplies, and the great, 
importance of this, well merits attention. Inaccu
rate sampling is not only useless, it is misleading,, 
and better had not be attempted. Sampling 
should be undertaken immediately on delivery,, 
and not after lying in an exposed or heated 
bunker as the case may be, for some tirn^. It. 
should be as thorough and as representative as.- 
are our mine or reduction works samples, and also,, 
the sample should not be stored in the boiler 
house prior to crushing but should be at once- 
crushed, quartered, and ground, securely bottled, 
and tested as soon thereafter as possible, so as to- 
eliminate the possibility of deterioration.

You" have had pointed out to you the waste- 
occasioned by heavy volumes of smoke discharged 
from the chimneys. This can also be determined1- 
more accurately and with gre ■ ter control by the- 
resident engineer by means of a self recording 
C 0 2 apparatus. A  good average obtained on 
t h e s e  fields should be between 12% and 13% of'. 
C 0 2 registered, though of course, one must 
remember that this result should not be attained, 
at the expense of driving heat up the chimney. 
To obviate this, flue charge temperatures should! 
be kept, and comparisons noted, the loss of lieat. 
being estimated, whilst at intervals a check on the- 
instrument and determination of CO should be 
undertaken by the chemist.

In conclusion, I ,  would place before you. the- 
analyses of the best South African coal I  have 
tested during the last twelve months. Thesample- 
was not picked, but represents the “ nuts” from a,„ 
neighbour colony colliery, supplied to one of our-
mines. '*3erAe oIĴ '

Moisture ... •••
Volatile matter ... 20'67
Fixed carbon ... 70 76
Ash •• ••• ^ '57

11-92 lb./Evaporative factorX 13'48 lb.
\of coal as received/

The two are slightly extreme, as I  think I  may 
say that the variation in this supply' lies well 
within the limits of 1 lb. in evaporative power.

/Evaporative factorX ... 14-53 lb.
\of coal as received/

The vote of thanks was carried unanimously.

SU G G ESTIO N S F O R  A  N E W  ATOMIC? 
TH EO RY.

By J a m e s  M o i e , M.A., D.Sc., F .R .S .S A .
■ (Vice-President).

It has long been suspected that most of the-, 
substances known as “  elements ” by the chemist., 
are in reality com plex; and nowadays the “ atom” 
of the chemist, is conceived as something possess
ing a definite structure, on which all its properties, 
de'pend. Speaking for m y s e lf , I 'm u st say that, 
such a conception is far more satisfying to the- 
mind than' the,-text-book idea of, .the atom as an. 
indivisible dot with gitcm-metaphysical.attributes..
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In this paper I  propose to carry this idea 
further, and to suggest probable structures for 
the known elementary atoms, by supposing them 
all to be built up of different arrangements of 
four or five primal materies (each with definite 
but entirely supposititious properties); such 
structural formula! being selected so as to give 
the best possible agreement with all the known 
chemical and physical attributes of the chemical 
atoms which I  am thus submitting to dissection.

Anyone attempting such a scheme as this is 
naturally driven to found it on the Periodic Law 
of Mendelejeff and, as a matter of fact, a great 
deal of atom-dissection might be done by simply 
supposing those atoms of higher atomic weight to 
be made up of the members of the first row in the 
Periodic Table, with the addition of imaginary 
structures of constant atomic weight, such as 16, 
20, 47 and 88. In this attempt however, I  go 
further than this, and condense even the first row 
of the table, in order to explain the obvious con
nexions between the beginning and the end, as 
exemplified by the following well-known series of 
compounds
LiH , CaH2, BH 3, C H „ N H 4C1, SMe3CJ, IPh,Cl. 
+  1, + 2 ;_  + 3 , + 4 , + 4 - 1 ,  +  3 - 1 ,  + 2 - 1  
The whole idea of the structures I  have invented, 
is to attempt to explain the selective affinity of 
the atoms for certain particular other atoms, and 
to explain this as a matter of shape and fitting 
together. I  find that the first twenty or so can 
be constructed satisfactorily out of four kinds of 
primce materies only, and that the rest are 
repetitions and imitations according to the 
Periodic Law.

The fundamental conception of my theory is 
the nature of the carbon atom. We know that 
all of its four affinities are equal in strength and 
in space-distribution ; therefore, in order to depict 
carbon, I  simply divide the “  atom ”  into four 
equal sub-atoms of atomic weight three, and 
arrange these equidistantly in tetrahedral order.
If they are assumed to rotate round the empty 
centre of the “  atom,”  and to attract one another 
according to the law of gravitation, I  believe the 
system will be stable j in any case, such a 
systein will have four points of maximum external 
attraction, thus corresponding exactly with the 
four “  bends ” of carbon; and explaining chemical 
affinity as a mere consequence of gravitation. I

propose to call this sub-atom' Zo'ikon, symbol

z, atomic weight 3 0. Secondly, I  retain 
hydrogen as an element (or sub-atom) • its 
spectrum is simple and iuter-related,.showing that 
it ,is really simple and spherical in structure. I 
assume in addition however, that its atom 
possesses an intrinsic repulsive force, so that when 
it gets attached-to a larger structure, the force of

gravitation in the latter becomes lessened at the 
point of attachment of the hydrogen. 1 This is 
necessary to explain the “ saturation ” • of such a 
compound as methane (see Fig. I.). This repul
sion is probably due to the presence of one o f 
J. J. Thomson’s corpuscles. Thirdly, I  postu
late a sub-atom x  of atomic weight 2, mono
valent like hydrogen, yet not fully saturating 
another element when joined to it, and therefore 
capable of shifting its place within the atom- 
complex. This is necessary to explain variations, 
of valency, and the so-called “ residual affinity.”  
In addition, helium and neon are probably true- 
elements, whereas argon, krypton and xenon are 
not. The atomic weights of the former are still 
uncertain, and I  assume them, for this purpose,, 
to be 4 ’09 and 19'7 (see below). Finally, I  assume 
the definite metals to contain hydrogen as the 
cause of their electro-positiveness, and that p er  
contra, the subatom con fcrs electro-negativeness.* 

With these simple suppositions one can imme
diately formulate with some certainty the ele
ments carbon, nitrogen, oxygen and fluorine. 
Carbon (Fig. V .) has been dealt with above (see 
Fig. I. for methane, for example). As regards- 
nitrogen, one has to account for (1) its trivalent. 
and pentavalent properties, (2) the spatial 
equivalence of four of the valencies in pentad 
nitrogen, and (3) the fact o f  the combination 

acting like a mstal. The formula I  pro
pose is an internal condensation of the carbon 
tetrahedron with the sub-atom x ; this latter 
when inside the tetrahedron leaves its four ■ 
valencies equal and equally distributed as in 
carbon, but, in addition, confers an electro-positive 
property on the whole, system, so that when the 
tetrahedral valencies are satisfied by hydrogen 
(or alkyl-group), the combination N R 4 or z4xR 4 
acts as a whole and can simulate an alkali-metal 
(Fig. V II .f ) .  As for trivalent nitrogen, it is only 
necessary to assume that the sub-atom x  is then ■ 
shifted from the centre, on to one of the points o f  
the tetrahedron (Fig. V I.). The other three 
points then agree perfectly in situation and other
wise, with the properties of trivalent nitrogen 
required to explain the oximes, or the similarity 
of pyridine to benzene, the angle between the 
valencies being the same as in the trivalent 
group : CH  -  .

"When we come to oxygen, which also requires- 
an increase of atomic weight of 2, we again 
require two formulae; one to express its- 
ordinary divalent form, and the other for its- 
tetravalent form (present in the salts of pyrone, 
the oxoniu-m dyes, etc.). The former is obtained 
by repeating for a second time the process which

* -The-existence of this element x is already almost predicated 
to account for certain vacuum-tube phenomena. See J. J. 
Thomson's •* The Corpuscular Theory of Matter,”  p. 24, middle.

. ; t For convenience .of construction in the models the x has been 
displaced to one side.
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gave us the nitrogen formula from carbon, the 
result being Fig. V III. and the constitution
O  =  z^x2. This gives an atom with two main 
valencies inclined to one another at an angle of 
109°; which agrees well with the attributes of 
oxygen when it occurs as a link in the rings of 
the heterocyclic compounds. The corresponding 
tetravalent form with one x  in the centre also 
confirms in a most remarkable manner (see Fig. 
IX .* )  the hypothesis recently revived by Prof. 
Armstrong, that liquid water is H lc0 6, consisting 
o f  five steam molecules (H 20 )  joined up into a 
regular pentagon. The angle of a regular 
pentagon is 108°, so that there is practically no 
distortion of the oxygen affinities involved. Water 
is thus :—

H  H

/ ° \
H o7  \ h  
H \  / H  

H  O— O H 
H  H  

(See also Fig. X .) 
in which the tetravalent effect is obtained by 
simply opening up each of the tetrahedra, and 
in which the lines joining the five pairs . o f 
hydrogens are all perpendicular to the ring.

When we come to fluorine, a slightly different 
kind of formulation becomes necessary. The 
atomic weight is five more than that of nitrogen, 
and eight more than that of boron, and the 
main valency is one, although the element 
■exhibits marked “  residual affinity.” I  think the 
■simplest supposition is to retain the triangular 
shape, making it of 3 z with five of the six free 
bonds satisfied with x ’s, making F =  z%x-0. This 
•accumulation of the anti-metallic sub-atom x  will 
then explain the extraordinary affinity of free 
■fluorine; and the accumulated'“ residual affinity” 
■will explain why H F is capable of condensing to 
H 2F2 at low temperatures (see Fig. X I.).

The next element is neon ; which, if its atomic 
weight is really 20 ’0, need not be assumed to be 
■a true element, since the tetrahedral formula 

zx =  z4x i 

ZX\\^/2X 
zx

explains its non-valency quite perfectly. However, 
to avoid complexity in my scheme, I  assume the 
existence of an element which enters into the 
■composition of the higher atoms and assume this 
to be neon of atomic"weight about 19*7.

I  shall next work back from carbon to complete 
the first row of the Periodic Table. Boron, of 
■atomic weight 11 resembles carbon quite closely,

* For convenience o f construction in the models the % has been 
-displaced to  one side.

and I  formulate it as z3x, as in Fig. IV . Since 
its atom is not asymmetric as carbon is, I  put 
the four sub-atoms, of which I  suppose it to be 
composed, in one plane. N ote that my formulae 
exhibit a rough skeletal analogy between B and 
F ; I  think this is justifiable.

The next two elements, glucinum and lithium, 
are metals and markedly electro-positive; this 
property I  associate with the presence of hydrogen 
in the atom ; consequently glucinum is most 
probably H 2zHe, and lithium H 2zx, possibly 
arranged as in Figs. III. and II. respectively ; 
but there are obvious difficulties arising out of 
such formulae, such as the fact that there should 
also be an element of the formula H 2z (divalent, 
of atomic weight 5), as well as a non-valent sub
stance of the formula zH4. There may, however, 
be some reason why elements of such simplicity 
cannot exist at present, analogous to the non
existence of free methylene, for example. There 
seems to be no doubt that the atomic weight of 
glucinum is not 9 0 ; hence I  have to assume it' 
to contain a portion of atomic weight i ' l  nearly 
(helium provisionally).

I  have now dealt with the eight parent-elements 
of the Periodic system, and it remains to indicate 
what suppositions are necessary to formulate the 
higher elements. It would be very easy to do this, 
if one were to assume with Hinrichs and others 
that all the atomic weights are whole numbers 
(or multiples of 0'5), but I  think it better in the 
present.state of our knowledge, to treat each ele
ment separately, retaining the accepted fractional 
atomic weights. Sodium differs from lithium 
by exactly 16, and where this occurs I  assume the 
complex z4a;2 (isomeric with oxygen) to be added; 
thus Na =  Liz4x 2 =  H 2z6,̂ g, probably arranged as in 
Fig. X II. Magnesium has a markedly fractional 
atomic weight (24 '35), and does not resemble 
glucinum very closely except in divalency. The 
complex depicted in Fig. X III . has the required 
valency, atomic weight (assuming He =  4'09), 
and electro-positiveness. If, however, it should 
turn out that helium has the atomic weight .4 ’0 
exactly, the only other supposition possible is the 
existence of an element lighter than hydrogen 
(atomic weight 0'09). This is already suspected 
in the coronium of the sun’s outer atmosphere. 
It is curious, however, that at this stage in the 
Periodic table, the atomic weights increase by, 
roughly, -f, f ,  £, § ;  ■ just as earlier in it, the 
alternate elements increase by 4 (e.g., B —Li, 
O - C ,  N a - F ,  A 1 -  Na, P  -  A l ) ; and I  ascribe 
this to the presence of four helium atoms.

Aluminium, in a similar way to glucinum 
(which it resembles far more than magnesium 
does), I  assume to contain one helium atom ; 
the rest of the skeleton given in Fig. X IV .; is a 
duplication of the boron atom (as assumed .in
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D i a g r a m m a t i c  V i e w  o f  t h k  M o d e l s .

" t h e ^ e ^  modet
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Fig. IV .), modified by the introduction of 
hydrogen.to account for the metallic character of 
the element. A1 =  IIz6a;2He. Another possibility 
n ot quite so satisfactory is depicted as follows :—

x  |
H z  —  Z y  or H 2z5#8H e ; this leads to con-

| He | pzx—  siderable distortion when con- 
JHz —  z '  structed as a model.

30 I
Silicon comes next, and this is almost certainly 

-CHe4, in which, the carbon tetrahedron is -d is 
torted by the insertion of a reversed tetrahedron 
composed of helium atoms (see Fig. X V .) ; 
S i =  z4He4 =  12 +  16-36 =  28'36.

The next element, phosphorus, is difficult to 
represent. It  resembles nitrogen in valency, 
but is almost as little basic as oxygen is. 
Its atomic difference from nitrogen is the abnormal 
■one of 17'0, and as its atomic weight is a whole 
number it does not contain helium. The atomic 
■difference can only be zsx i (hydrogen' being 
•excluded by hypothesis), so that phosphorus must 
be z7x5, and I  suggest the structure given ia 
J ’ ig. X V I. for this element. This is pentavalent 
with a possibility of trivalency, and also explains 
the electro-negativeness of the element as due to 
■a certain accumulation of the sub-atom x. Sulphur 
is a matter of some doubt, because of the 
■uncertainty whether its true atomic weight is 32-00 
or 32'08. In the former case it would be Oz4x 2 
■(cf,. sodium), in the latter case (the more likely), 
it must be as in Fig. X V II., a cube of z sub-atoms 
with a helium atom inside, and with two of the 
•eight free bonds occupied b y * ,  i.e , S =  zsa;2He. 
Chlorine, to account for the fraction in its atomic 
■weight, must contain five helium atoms, and I 
■suggest the symmetrical arrangement given in 
Fig. X V III. for its structure (cf. fluorine, Fig. X I.). 
Potassium differs from sodium by 16'1, and 
therefore must be assumed to contain helium ; 
lienee probably K  =  Naz4He =  H 2z9a;3IIe, although 
H 3zsa:4He (Fig. X IX .)  is more easily constructed 
•as a model. Argon may possibly be a true 
element, but can be also represented as a regular 
■dodecahedron with the sub-atom x  at each of its 
twenty points (A  =  x w), if its atomic-weight is 
really 40 (see Fig. X X .). It is interesting in 
■connexion with argon to recall the properties 
■of the gas SF6, which is almost equally inert, 
and has a similar pseudo-spherical molecule.* 
•Calcium is nearly isomeric with argon, but 
■evidently is closely related to potassium. It is 
probably H 2zsa;6He, or H 3z()a;3He (Fig. X X I.).

Scandium differs from aluminium by exactly 
17, which, as in the case of phosphorus compared 
■with nitrogen, is z3a;4 ; hence, Sc =  Hz9a;cHe. At 
this stage' one notes the interesting coincidence

* Moissan and Lebeau, Compt. ?'end., 1900, p. 865; Journal o f  the 
'Chemical Society (London), 1900, abs. ii., 341.

that the addition of 20 roughly to Si, P, S, and 
Cl gives Ti, V, Cr, and Mn ; elements with the 
same valencies as before, but with a quasi-metallic 
character. Titanium I assume to be a condensa
tion of silicon and neon, i.e., Ti =  CHe4Ne. 
Vanadium is Pz4He2 =  zn a;6H e2, chromium is 
Z j^jH e, which may be. looked at both as Sz4« 4, 
and as a condensation (with slight modification) of 
the boron and aluminium atoms[Cr =  A lB 2a;2 -  H]. 
Manganese, again, has no connexion with 
chlorine except the isomorphism of KC104, and 
K M n 0 4, and_ the formula I suggest H 2zu a;10 =  
H 2z3a;2-z4(za;2)4, roughly resembling fluorine, meets 
the case quite well (it is tetravalent). As for 
iron, it resembles chromium as well as man
ganese, and I suggest H 2z12a;9 as an approxima
tion, but owing to the difficulty of constructing 
models of this degree of complexity, it is almost 
guesswork to decide between the several pos 
sible formulas at this stage. It is a point 
worth noting here that the eight consecutive 
elements from titanium to copper exhibit colour 
in some or other of their compounds; and 
since the cause of colour in organic compounds is 
undoubtedly a molecular “  squeeze ” (conjugated 
double-linkage or isorrhopy*), a similar kind of 
distortion must be assumed in the atoms of these 
eight elements. I assume nickel and cobalt to 
contain the same nucleus z10;»4 ; in the former 
combined with H and Ne, and in the latter with 
H z4x4, the latter structure resembling manganese 
to some extent.

In the new series commencing with copper we 
get a compromise between the manganese class 
and the L i— F series, and the formulaa I  suggest 
are chiefly based on the necessity of preserving 
these analogies without manipulating the atomic 
weights of these well-investigated metals. In 
most cases I assume small nuclei with the balance 
of the atomic weight built chiefly of neon. Copper 
is really divalent, and I  suggest Hz6He2Ne2 for 

.its constitution, or possibly HzNes, so zinc is
H,?7a;2Ne2 or H.?a--Ne3 ; gallium may be H 2zsNes ; 
germanium is probably C2Ti ; arsenic may be 
P(z8* )4; selenium may be OHeNe3 and bromine can 
be represented as Clz8He6 by an addition similar 
to the one which gave chlorine from fluorine.

We now start on the second “  long period ” of 
the system, but the errors in the accepted atomic 
weights are now considerable, and perhaps give 
opportunity for more manipulation than is quite 
justifiable. I therefore state the most probable 
alternative formulas for some of these elements.

Krypton, if not elementary, is HeNe4 (8 2 -9 ); 
rubidium might be LiN e4 (85 'S ) (cf. N H 4), or 
H 2z4a;4HeNe3 (8 5 '2 ) ; strontium is GHSTe4 (87 '9) 
or Glz7a;5He2Ne3 =  CaHe2Ne2 (8 7 '7 ) ; yttrium is

* This is the correct way of spelling •“  isorropesis,”  a word 
coined by E. B. Baly apparently in ignorance o f the rudiments o f 
etymology.
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F t a .  2 /  C a  = 4 0  / .

D i a g r a m m a t i c  V i e w  o f  t h e  M o d e l s .
N ote.—The black circle is z, the crossed circle is x, and the oblong 1 is hydrogen.
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GaNe =  H 2z3Ne4 (89 '8 ); zirconium is CNe4 (90 '8 ); 
columbium is zn » 5He8Ne2 =  VH eN e2 (94 '7 ) or 
N H N e4 (93*8); molybdenum is CrHeNe2 (95 '6) or 
possibly OH Ne4 (95 ’8); the unnamed new element 
of atomic weight 100'*' from analogy should be 
Mnz9a;9 ; ruthenium is possibly zsx gNes (101 ' 1) 
(cf. F e); rhodium may be z10a;7Ne3 (103*2) (cf. N i); 
palladium, which resembles Co and Ag, is 
probably CoHe2Ne2 (106*7); silver is Hzn iB7He5Ne2 
(107-9) =  Cuz8x4He3 ; cadmium is possibly 
Hz4He5Ne4 (112-3) or Znz8» 3He3 (111-7) ; indium 
may be Hz7a;3He2Ne4 (1 1 5 ) ; tin is probably 
z7Ne5 (119-5) or z8He4Ne4 (119-2) ; antimony is 
Asz9a:9 (120) or z7a;4He8Ne4 (120-1 ); tellurium is. 
O H e3Ne5 (126*7) ; iodine is zna;3H e7Ne3 =  BrN'e3
-  He3 (126*7) ; and finally, xenon is He3Ne6 
(130-4).

Starting on the next “ long period,” caesium 
is RbH e2Ne2 (132*8); barium is Srzr» 6He4 (137*3) 
=  H 2z8a;6He5Ne4 ; lanthanum is Ytz7®6He4 
(139*1); cerium is Hz4He7Ne5 =  ZrH H e7Ne 
(140*1) ; the next should be Hz4a.-He7Ne5, and 
may be praseodymium or possibly neodymium. 
I  shall omit the" rest of the rare-earth elements on 
account of their insufficient characterisation. 
Coining to tantalum, I consider it to be CbHe2Ne4 
(181*6), whilst tungsten should similarly be 
M oHe2Ne4 ( =  182 9-only, however).

Osmium must have a cubic structure to account 
for 0 s 0 4, and in this shows a relationship to 
ruthenium; it may be RuHe3Ne4 (1 9 2 * 2 ? ) ; 
iridium similarly is RhHe3Ne4 (194*2?); platinum 
and gold are very similar, and are probably 
Hzn .r5He8Ne6 (194*9) and Hzu » 6He8Ne6 (196*9) 
respectively (cf. Pd and Ag) ; but if the atomic 
weight of gold is really-197*5, it may be z4He2Ne9 
or Hz3a;He2Ne9 ; mercury is probably Hz4H e12Ne7 
(200*0); thallium is z3He9Ne8 (203*4); lead 
z-He2Ne9 =  SnHe2Ne4 (206 5 ) ;  bismuth is 
N H e4Ne9 (207-6 ); emanium is probably 
H e5Ne10 =  XKrH e (217*4) ; 'radium is BaHesNe4
-  H 2 — ZgaigHegNeg (226 3) ; thorium is CHe6N e10 
(233*5) ; and, finally, uranium is RaHe8 =
z8*6H eiiNes (238*5).

In conclusion, I  wish to suggest that my theory, 
postulating as it does a great similarity between 
carbon, nitrogen and oxygen, may be able to give 
better explanations than the current ones of some 
of the very remarkable isomeric changes known 
to organic chemistry ; already it explains, for 
example, fairly well why hydrocyanic, thiocyanie 
and liydrazoic acids resemble hydrochloric acid, 
and why NO is possible, and resembles CO 
(nitrogen as in Fig. V II.). In a similar way the 
changes of cyanate into carbimide, of carbylamine 
into nitrile, of ammonium thiocyanate into 
thiourea, and of benzile into benzilic acid may all

* Journal o f  the Society o f  Chemical Industry, 1908, p. 753, 
ancl Chemical jVe?w,’ l908, p. 263.

possibly be explained by an intra-atomic move
ment of the sub-atom x, which I  have assumed 
in these formulas. W ith these speculations I.
leave the theory to await the farther .extension o f
knowledge. 1

R e m a i n i n g  E l e m e n t s  T a b u l a t e d .
Sc, 44-1 = A 1 P -N =  H z9ib6H o
Ti, 48-1 = SiNe =  z4He4Ne-
V, 51*2 = PCHe2 =  Zl l ;»5H e 2.
Cr, 52*1 = SC*4 =  ZjjiBgHe
Mn, 55 0 = H 2FC 2% =  H 2z11a;10i
Fe, 56*0 = H 2(C ib8)3 =  H 2z12®9
Ni, 58*7 = Hz10a,-4Ne
Co, 59*0 = NiC®4 -  Ne =  Hz14.r8
Cu, 63 6 = HCzHe2Ne2 =  H -. He.jNe..
Zn, 65*4 = HCBa;Ne2 =  Hz7®2Ne2
Ga, 70*1 = H.2BNe3 -  x =  H 2z3Ne3
Ge, 72*1 = C2Ti . =  z12He4N e
As, 75 = p b 4 =
Se, 79*2 = OHeNe3 =  z4£2HeNe3.
Br, 79*9 = CLCz -  x„ =  zu » 3H e10
Kr, 82*9 = HeNe4
Rb, 85-2 = K Ne3 -  CH — HgZ^He^sej.
Sr, 87-7 = CaHe.,Ne2 =  H^s^HegNe^
Yt. 89-8 = GaNe' =  H 2z3Ne4
Zr, 90-8 = CNe4
Cb, 93-8 = N H N e4 =  Hz4a;Ne4
Mo, 95-8 = OH Ne4 =  Hz4®2Ne4(?)(
? , 100 = Mn z9a;9 =  H 2z20ib19
Ru, 101*1 = FeNe3 -  CH 2 = ~ 8̂*̂ 9 3
Rh, 103*1 = NiNe2* 3 -  H =  z10a:7Ne3
Pd, 106*6 = CoH e2Ne2 or z11» 5He6N e2.
Ag, 107-9 = C u 0 2He3 =  Hz13» 4He5Ne2.
Cd, 111*7 = Z n 0 2®He3 =  Hzjj^HegNe^.
In, 115-0 = G a 0 2He3 =  H 2zu »4He3Ne3
Sn, 119*2 = GeNe3 — C =  z8He4Ne4
Sb, 1201 = PH e3Ne4 -  x =  z7*4He3Ne4.

Te\l26*7 = SeHe2Ne2 =  z4o;2IIe3Nc'5 
=  z^x'gHe-NcjjI  J ' = BrNe3 -  He3

X , 130-4 = K rH e2Ne2 =  He3Ne6
Cs, 132-8 = RbH e2Ne2 =  H 2Z43J4He3Ne5
Ba, 137-3 = SrP»Hej or H„z„*nH esNe4
La, 1391 = YtPxH ej or Hz.A-He ,Ne,
Ce, 140-1 =r H ZrH e7Ne =  HzjHe.Ne,
Nd, 142 1 = CbHe7Ne =  ihviH e-N  e5

' Ta, 181-6 = CbHe2Ne4 =  Hz4.s;He2Ne6
W , 182-9 = M oHe2Ne2 (?)
Os, 192 2 = RuHe3Ne4 =  z8a;9He3Ne7
Ir, 194-2 = RhH e3Ne4 (?)
Pt, 194-9 = PdHHe„Ne, =  Hzlna.vHesNe(,
Au, 196-9 = As.xHe„Ne4 or Z4He,Ne„
Hg, 200-0 = CdHHe2Ne4 or Hz4He12Ne7
Tl, 20.3-4 = z3He9Neg
Pb, 206 5 = SnHe2Ne4 or z8He6Ne8
Bi, 207-7 = rb H e4Ne5 - H =  Zi.a;He4N e9l
Em , 217-4 H e5N ei0
Ra, 226-3 = Batte3Ne4 -  H 2 =  zs.?j(.HesNes
Tli, 233-5 ZrHe6Ne6 =  z4He6Ne1&
U, 238 5 = z8.£6H en N68
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N o t e .— Since writing.this, I  find I  have been 
slightly anticipated by Messrs. Jessup.'*' These 
authors also predicate four primitive atoms, 
viz., H, He and two others known by spectrum 
lines in the irresolvable nebulas; the latter may 
be my sub-atoms x  and s : nevertheless, I  should 
point out that my theory will still hold good if 
the “ protons” have the atomic weights '09, 1, 2 
and 19.7, in which case z =  Ha- and He =  2x +  ‘09.

The President : I  have to propose a very 
hearty vote of thanks to Dr. Moir for his interest
ing paper, and for the large amount of trouble he 
has taken in making the models exhibited 
in order to demonstrate his theory to us, for the 
extensive original work he must have done in 
connection with it, and for the lantern slides.

Prof. J. A. Wilkinson (Member o f  Council) ■. I 
have much pleasure in seconding the vote of 
thanks. It seems to be quite the fashion among 
chemists now-a-days to indulge in speculations, 
which have for their primary object an explana
tion of the accepted atomic weights as determined 
by exact experiment. This renaissance of Prout's 
theory, which flourished about a hundred years 
ago, has been brought about by the discovery of 
the Curies and the phenomena which have been 
brought to light by its means. .Before this, 
however, many relations between the atomic 
weights had been discovered, and I would especi
a l l y  draw your attention to one, which appeared 
in an abstract in the Journal in August, 1908.
I must claim your, indulgence here for a brief 
repetition of this uncommonly curious fact, which 
is almost haunting in its weirdness. I f  the 
elements are arranged in the order of increasing 
atomic weights and then numbered consecutively, 
by multiplying the even numbers by two, and 
the odd numbers by two and to this adding one, 
we get numbers equal to the atomic weights, the 
maximum error in only two cases being equal to 
one. The first element, hydrogen, is not counted 
in the series. For example :—

At. Wts. Error.
1. Hydrogen 1
2. Helium 4 4
3. Lithium 7 7
4. Beryllium 8 9 -  1
5. Boron 11 11
6. Carbon 12 12
7. Nitrogen 15 14 +  1
8. Oxygen 16 16
9. Fluorine 19 19
This rule extends as far as iron, beyond which

its discoverer states that it fails in its application 
(vide abstract). The explanation of such a fact 
and the many other relations which have been

* Phil. Mag., 1908, 21, and A n nual Reports on the Progress 
o f Chemistry, vol. v., p, 1.

discovered awaits a Darwin who will do for 
chemistry what Darwin himself accomplished for 
the biological sciences. Recently, in a papei- 
read before the London Chemical Society, a very 
short abstract of which appears in the Proceed
ings (vol. xxv., No. 351, p. 26), the atomic 
w'eights of the first fifteen elements have been, 
calculated according to a simple formula, which 
with a slight modification gives those of the next 
thirteen elements, the agreement being in nearly all 
cases to the second place of decimals. No further 
details are given except a short discussion by th& 
President, Sir William Earn say, who stated that 
in his opinion this was an epoch making paper, and 
we must, therefore, await the publication with 
great interest and expectation. It is impossible 
at the moment to criticise the views the author 
has put forward, based on the subdivision of the 
carbon atom and the hypothetical element o f  
atomic weight 2, but I  hope to have the opportu
nity later. For a moment, however, our attention 
has been diverted from metallurgical and mining 
problems to the theoretical foundations of the- 
science which underlies therii, and our thanks 
are due to the author not only for his lucid verbal’ 
exposition of his hj'pothesis but also for the 
trouble he lias taken in making and explaining 
the illustrative models before us.

Mr. F. W. W atson, B.Sc., F .I.C . (Member) :
Our thanks are due to Dr. Moir for bringing this 
important subject of the atomic theory before us 
in a new light. When one considers what strides 
were made in chemical knowledge when Dalton’s 
atomic theory wras accepted, and used as a good 
hypothesis, any fresh ideas on the subject ar& 
always most welcome if they by any chance 
throw light on properties of certain atoms about 
which we are at present in comparative darkness r 
this is especially so with valency.

Change in valency of an element has always 
been a problem of great difficulty to the theorist 
in chemistry and, as far as I  am aware, there has 
been no satisfactory hypothesis put forward so 
far to explain this phenomenon. Theories have 
been advanced as to the form or shape of an 
atom, such as the vortex theory of Lord Kelvin, 
but these theories have not attempted to give 
atoms a constitutional formula as used in our 
conceptions of molecules of chemical compounds, 
nor have they disputed the fact that the elements 
we know7 at present are real elementary substances 
and not complex.

In the face of this the author’s diagrams o f 
the atoms of what we suppose to be elements, 
are somewhat staggeriDg, and require careful 
study before we can quite realise their significance. 
From some of the diagrams it would appear that 
nitrogen and oxygen are to be considered as
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■derivatives of carbon, direct additive products, if 
the diagrams are used in the same manner as 
ordinary graphic formula). This certainly is an 
idea that will cause, if accepted, some consterna
tion and much study to most teachers of chemistry: • 
and many a course of lectures, which, with slight 
modification, has done duty for session after 
■session will have to be revised and rewritten.

As might be expected, the author bases his 
Tiypotliesis on the Periodic Law. When Mende- 
lejeff first drew up this table he anticipated, as 
has been subsequently proved in some instances, 
that the number of elements would be increased 
;and the gaps filled up. Now the author’s idea is 
to  reduce the number of elements to five, and the 
first thing one notes is the choice of these 
elements. About hydrogen and carbon^ nothing 
need be said. They are well known substances, 
and nothing has come to light to prove that they 
.are not elements. Why, however, should sub
stances such as helium and neon be retained as. 
elements in preference to all others ? Compara
tively little is known of these substances and, 
as the author states, the atomic weight even is 
uncertain. I  do not think that the autlioi has 
given in his paper sufficient reason for the choice, 
the only reason seemingly being the inactivity 
o f  these substances Then we come to the 
postulate made in the earlier part of the paper, 
namely, the existence of the unknown quantity x 
and the unique property attributed to it by the 
founder of the theory, namely, that it is monovalen t 
and yet is not capable of completely saturating 
another monad. This is, to the best of my 
knowledge, an entirely new conception of an 
atom or sub-atom, if the latter term may be 
allowable. The supposition of the existence of 
the unknown x  is the point in the author’s theory 
•which is most open to debate and discussion.

I  would like to call attention to the proposed 
structure of the nitrogen and oxygen atoms; they 
are carbon atoms with the addition of, in the first 
■case, one x .sub-atom and, in the second case, two 
x  sub-atoms. Both, therefore, would be deriva
tives of carbon, and it will also be noted that the 
ratio between the atomic weights of hydrogen 
and oxygen would be put down as exactly 1 :1 6 .  
This ratio has been the subject of some most 
•exact experimental work, and has not been found 
to be exactly .1 :1 6  ; resulting in two tables of 
atomic weights being used at present, the one 
with the base H  =  1 and the other with the base 
• 0= 16. The author’s hypothesis would make 
these two tables one, which would be most 
■convenient, but hardly justified by facts.

' 'I f  nitrogen and oxygen are to be regarded as 
additive products of the carbon tetrahedron some 
strange cases of isomerism will be observed. Take

the two bodies, phenyl-hydrazine, C6H 5‘N H 'N H 2 
and benzy 1-alcohol, C6H 5CH 2OH.

Writing these formulas according to the 
proposed notation, we have in the first case

c bh 5 -

c 0h 5

X X
1

! 1
z

. / i \ ? , / l \ .
x i / ' - \ l /

i
z
1

i
H

1
H

H  '
1

X
11

z
1

■ \ i / ‘
z

i
H

1
H

(I have written the phenyl-radicle as CcH 5 in 
each case instead of extending it"in tetrahedra.)

These bodies would be isomeric, and this is 
improbable when one considers the remarkable 
property of phenyl-hydrazine of forming hydra- 
zones with aldehydes and ketones. In this 
formula of phenyl-hydrazine we also notice a 
carbon tetrahedron with one valency linked to x, 
one to C0H 5, one to H and one.to : x 
thus giving us an asymmetric |
carbon tetrahedron. According z
to v a n ’t Hoff’s hypothesis, there- . / I X , __jj
fore, there ought to be a dextro- " X J / '  
rotatory and a levo - rotatory z 
modification of phenyl-hydrazine : |
these optically active isomers have H 
not at present been discovered. A  most remark
able example is the case of urea and acetic acid. 
Writing these according to the proposed notation, 
we have :—

H  -  ••••;; -  H

x

H

H

x
Urea, N H ,C O N H 2.
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' \ \ /  
z

■ z

H

Acetic acid, C H sC O O H  
These would be isomeric, and the notewort1 y 

point is that, to our certain knowledge, one is a 
base and the other a strong acid. In the author’s 
paper it is stated that the addition of a hydrogen 
atom confers an electro-positive tendency, and 
the addition of x  confers an electro-neirative 
tenHency, so it would seem curious that in two 
bodies with such similar constitutions-, an exactly 
-opposite reaction should be found.

The vote of thanks was carried by acclamation.

T H E  TH E O R Y  OF B LA STIN G  W ITH  H IG H  
EXPLO SIVES.

(Read at October Meeting, 1908.)

B y E. M. W e s t o n , A.S.M .B. (Member).

R E P L Y  TO DISCUSSIO N.

I have very little to add to my paper, and to 
the valuable contributions brought forward by 
several members. There are, however, several 
points requiring further emphasis. Mr. Cullen’s 
paper is a splendid example of the kind of research 
I  pointed out the need for, and his experiments 
-carried somewhat further will help to solve many 
of the queries I raised. Might I  suggest that 
•some experiments be made, placing the detonator 
in the middle of the charge, and in the bottom. 
Also the plan I  suggested for use with charges of 
interposed tamping alternate with the explosive, 
might be experimented with first, in long charges 
•of six or eight plugs. I  suggested that detonators, 
one or more, without any fuse, should be placed 
in, say, the 3rd and 6th cartridge, counting down 
the hole. My theory ŵ as, and as a theory I 
suppose it is as good as any other in our present 
•state of ignorance, that the detonation of each 
detonator by the on-coming wave of detonation 
through the blasting gelatine, would reinforce this 
wave, and thus carry a more perfect detonation to

the bottom of the charge. I  certainly hold with 
Mr. J. Whiteliouse that the alleged beneficial 
effect of using clay instead of sand tamping as 
regards more perfect detonation and greater 
efficiency is not proved, however great an economic 
improvement it may be to adopt Mr. Leslie’s plan, 
and make all tamping cartridges of clay or slime 
with proper appliances on the surface.

Mr. C. D. Leslie’s contribution on the practical 
economics of blasting requires little comment 
from me. I  am, however, glad to see that the 
gospel of long holes I  have persistently preached 
since I  came to this field, finds approval from 
such high authorities. Mr. Leslie’s suggestion to 
use a copper end to tamping sticks, and to 
remove the end paper on cartridges before charg
ing is a hint worth adopting.

Mr. H. M. Thomas has given us a splendid thesis 
on my statement, that the art of blasting consists 
of noticing these heads and planes of weakness and 
of taking advantage of them. In my contribution 
to Mr. Tom Johnson’s paper* I  pointed out that 
the rock here does not break in the crater form, 
“  beloved of theorists,” but tends to tear off! in 
slabs from foot to hanging wall. Mr. Thomas 
has evidently made a close study of the occurrence 
of these heads, and I  have no criticism to pass 
on his most valuable and practical paper, except 
to note that I  am surprised to learn that it ever 
was the custom to drill back holes 6 in. longer 
than front holes. The practice is contrary to 
every law of blasting and to common sense. 
Evidently Mr. Thomas has proved that in the 
Jumpers Deep these heads occur with sufficient 
regularity to base regular work upon them. 
Personally, I  should have been inclined to think 
that in most mines, owing to rolls, dykes, and 
minor and major faults, this regularity was not 
so marked. Mr. C. D. Leslie evidently also con
siders that it remains to be proved that these 
cleavage planes are everywhere so well marked 
and regular. In Mr. Thomas’ remarks on stoping,
I  am also gratified to note that it is now conceded 
that it is folly to keep machines cutting under 
pillars, and in tight toes of stopes, and that, as I 
stated in a paper four years agof, hand hammer 
work should be used to help machines to work 
more efficiently.

Mr. H. C. F. Bell is right in believing that water 
is not really a good tamping. I  would, however, 
warn him seriously if he values his professional 
reputation, not to plead guilty to the practice of 
puttinginterposed tamping in his holes. Ithasbeen 
most solemnly condemned on' “ a priori ” grounds 
by experts too numerous and eminent to mention, 
and even if it does break extra rock— it should not, 
— and if the last bottom cartridge does not remain

* See this Journal, vol. viii., May, 1908, pp. 349-362.
t See this Journal, vol. vi., Any", 1905, p 42.
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unexploded,it lias been.laid down that it ought to 
do so. . The same warning applies to Mr. J..Moyle- 
Pliillips and Mr. Tom Johnson. Mr. Phillips, I 
think, is mistaken regarding the relative rate of 
detonation of dynamite and blasting gelatine. 
The base of both these, explosives is the same, 
i.e., liitro-glycerine, hfence the beneficial effect he 
inferred that he obtained was probably due to the 
fact that in the ground' in which he .was working, 
dynamite was more suitable than the more power
ful blasting gelatine. • ■

I must thank Mr. Tom Johnson for his serious 
discussion to my paper, which-is in itself a.gentle 
rebuke for my somewhat, flippant contribution to 
his “ Notes on Rand Mining.” , J  -am glad that 
he agrees with me in my criticisms of some of 
Messrs. Daws’ theses. I note his ■ correction.. 
12,000 kilos per -sq. cm., should, of course, .be 
about 159,000 lb. per sq. in.

Regarding the loading of blast holes, quite an 
animated discussion has been going on in the ' 
Engineering and M ining Journal on this subject. 
Some believe in placing the primer in the centre, 
some ill the bottom,. and;some on the top of the 
charge. The various advantages and disadvant
ages of all three methods are well set out. '

Mr. G. C. McFarlane, whom I have before 
quoted as an authority on blasting, has a most 
interesting article, giving the latest American 
practice. I  give some extracts without any 
abridgment.

“  As everyone knows, dynamite is detonated 
from a solid into a gas by pressure. When the 
detonating cap lets go, it compresses about 2 cub. 
in. of the surrounding mass of dynamite suffici
ently to cause dissociation ; the transition from 
solid to gas must occupy a definite interval of 
time, about one-twenty thousandth of a second. 
The initial explosion of one or two cubic inches 
of dynamite in the immediate vicinity of the cap 
would generate sufficient force to compress the 
entire charge to the dissociating pressure.’ ''

“ With dynamite, detonation is accomplished 
with a succession of jolts, separated by imper
ceptible but definite intervals of time. This 
explains why a strong cap and a well packed 
charge give definitely better results. The strong 
cap detonates enough of the surrounding charge 
to make a strong primary explosion. When the 
charge is well tamped, the primary explosion 
would compress 2 or 3 ft. of powder to the 
pressure of dissociation. With a weak cap and 
poorly compacted dynamite, it is conceivable that 
it might take three- or four jolts to explode the 
whole charge.”

“  The reason the.ground around the primer is 
badly shattered is that the primary explosion of 
an ounce or so of dynamite has not power enough 
to spring the rock burdened on the hole, and as

the tamping is tightly up against the explosive,, 
the pressure crushes aiid shatters. In the interval 
that precedes the detonation of the main portion 
of the charge the gas from the primary explosion 
blows the tamping back an inch or so and 
cushions the main explosion to a certain extent. 
For these reasons I  believe a cap should be in the 
top. of a charge, because it is evident that the 
main or secondary explosion tears the rock out. 
With a cap on top, a small part of the upper end 
of the charge is rendered useless for rock breaking 
purposes-; with the cap in the bottom a small 
part of the bottom of the charge is consumed in 
shattering the bottom of the hole. With a lifter 
or back hole it would not make a particle of 
difference, as far as breaking ground .went, where 
the cap was ; with a cut hole, where the power is 
needed on the toe of the hole, a cap on top of the- 
charge will tend to put the locus of the principal 
concussion a fraction of an inch nearer the bottom- 

_of the hole.”
' “ In breaking rock with mud-caps, I find it. 

makes a very material difference whether or not 
the detonating cap is placed- on top of the 
dynamite. The most effective- way to break a. 
rock is to pick out a little depression and form a 
wall around it with plastic clay ; fill this crater 
witli dynamite, lay the cap on the centre and 
cover the whole with soft clay. I f  the cap is 
shoved down into the dynamite the breaking 
power of the mud cap is lessened. The only 
possible explanation of this phenomenon is that 
when the detonator is near the bottom of the 
dynamite, the detonation lifts a portion, of the 
explosive bodily from ■ the rock before it bursts 
into gas. High explosives must have a good 
contact w ith-rock which it is desired to break. 
When a mud cap is placed on top of a stone, the 
explosive is usually plastered down tight against 
it, and the stone is broken into several fragments ; 
if  the same quantity, of explosive were, poked 
under the stone it would have poor contact and 
do very little execution. This is the reason why 
dynamite is supposed to strike down.”

“ In regard to tamping a hole, I  think that 
ordinarily 8 or 10 in. of clay tamping is enough.. 
Strong cut holes require more tamping to get the- 
full power of the explosive. Take a case of a
6 ft. incut hole in the face of a drift, the hole- 
being I f  in. in diameter and loaded with 32 in; 
of 60%. explosive. The centre of the charge- 
would be burdened 4 ft. and in hardgranile or 
trap it would take one two-thousandth of a 
second for the concussion to travel from tlie- 
explosion to the free face. This means that for 
a period of one two-thousandth of a second the- 
gases of the explosion must be confined. At the 
end of the period, the momentum imparted to the- 
rock tears it away from the solid. During this.
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period'the tamping will be ;subject;ed-:td-a pressure 
of 450 ,000-lb., sufficient'’to force 18 in. of clay 
or 3 ft. of water tamping 6 in. This-shows that 
18 in. of clay tamping is none't'oo much" -A 6-ft. 
hole burdened 30- ini would1 kick 8 in. of: clay 
tamping back 6 in. before the-rock cleaved from 
th'e'vs6lid!” - - '•* ,-■• .

11 i  think the best results are obtained by putting 
hi 18 in. of tamping for the incut holes and 14 in. 
•for the other holes. Using a 2 in. time-interval 
on -'the fuses, the fire in the fuse will be-several 
inches in the tamping before an adjacent -hole 
goes off. It is no uncommon thing for a hole to 
•kick off 2 or 3 ft. of another hole ; as long as the 
fuse was burned down into the tamping' and 
firmly bedded in a foot or so of clay, the spent 
fuse" would break in case a collar blew off /-other
wise the fuse might be pulled out of-the hole.” '
■ “  If the ground is only moderately hard it pays 
to drill the cut holes so as to bottom 1-| in. ; then 
4 lb! of 60% or 75% dynamite can be put in -the 
bottom 30 in. of each hole. If the ground is 
extremely hard,- time can be made by drilling the 
holes’ smaller, bottoming them 1̂ - or I f  in.' Not 
only do small steels cut faster and hold, their 
gauge better, but it is also far easier to collar a. 
hole on a slanting face with a small starter.”
- - “ When small holes are used it will be necessary 
to  spring the four cut holes with about four 1£ in. 
sticks of 60%, then blow them out well with- a 
'blowpipe ; this will chamber the holes so that they 
will take enough powder to throw out the incut,” 

“ If a hole that is solidly tamped'with about a 
foot or so of clay tamping misses fire; .it is 
certainly no^joke to dig the tamping out:. If the 
,-.ips are always soaped, and waterproof fuse is 
lised,'; such mishaps are bound to be extremely 
rare. One method of drawing tamping that is a 
little safer than picking it ont with a scraper, is 
to burn it out by repeatedly loading up whatever 
collar’ there is to the h ole; after tw a or three 
shots the concussion will jar through the tamping 
and set off the main charge. ' Another method, , 
which I believe is safer, is to make a little tank ; 
% ‘<:apping both ends of a 6 or 8 in. pipe about 
3-ft. long, tapping in a couple of inch nipples on 
opposite sides of the pipe. This tank would hold • 
two or three pails of water. To blow ..tamping 
life a small tip on the blowpipe, wedge a plank 
or board across the drift, and after inserting the 
blowpipe in the hole, lash -it fast to the. board 
no that it-cannot kick back’.- Now run the blow- ] 
pipe hose to the water tank and,run the machine j 
hose from the air pipe to the upper nipple of the 
taiik. Use a valve 200 ft. or 300 ft. back from , 
the!jlface for turning on the air pressure. This 
method works well in a-ri upper or flat h o le ; it 
will often wash out-a-'foot of tamping without 
•sliifting-the blowpipe.” ’

Cupelling Gold-Lead Bullion. 345

Sonie of these statements are quite new to me, as 
that- tlie time of detonation is one two-thousandth 
;of a second, and thatAdetonation proceeds in  a 
series of “ jo lts ,” : s o -th a t -  the detonation of the 
prim er can be treated separately to that of the 
main charge. I f  these theories are sound, it is 
obvious that in certain holes the more tam ping 
we..can use and the greater,'its cohesion the better 
the re s u lt ; but in other .-cases with long holes 
where we require the force o f 'the escaping gases 
(according to  my theory)'"to do some rupturing 
w ork towards the collar o f the hole, a- lighter 
tam ping is an advaritageT Note also the state
ment that the wave of- concussion preceding blast
ing takes one tw o-thousandth of a second to 
travel 4 ft. in granite^and similar rock, and that 
for this period the tam ping must resist the full 
pressure of explosion over its inner area.
_ Generally, this discussion lias .emphasised my 
statement, that there is much, .'room for well 
thought out experiments with a view to giving 
an answer-to the .questions raised, and to improve 
our general practice. .

-A F E W  N O TES ON C U P E L L IN G  GOLD-
- ■ -LEAD BU LLIO N .

(Read, at -November' Meeting, .1909.)

J- B y G eo. M el v il l  (M em ber).

R E P L Y  TO D ISCU SSIO N .

As my notes brought forth very little discussion
I have only a few remarks to.niake.

M r..Dowling mentions using a little flux, after 
-lie has blown off the litharge, to collect the 
remaining portions: of litharge. This plan is 
quite sound, and the base metal would be still 
further..reduced if lie cupelled a few bars of clean 
lead before adding the flux.

In reply to Mr! Piusden, I use an ordinary 
Sirocco fan. When I  use the shallow channel I 
fill up the deep channel and hole with bone ash 
(wet), and so far have never had a leak. My 
.tests before being used are practically dry, as they 
are as a rule,.nine months old, so there is no 
dangrr in putting in the lead when the fire is lit.
. Since writing my notes I have had another 

:record.:test. It- was dried very slowly for nine 
months,,and lasted six months, during which time
I did 18 cupellations, and cupelled 440,900 oz. 
bullion ( =  412 bars), an average of 23 bars per 
cupellation. . . . .

N o.-1 hole did 5 cupellations and 94 bars

• 18 412
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After the 18th cupellation the test had a crack 
in the breast so I  did not like to risk any further 
cupellations. My coal consumption, including 
the lighting of fire, is about six bags for 21 bars. 
When a new test is used a little more coal is 
necessary for annealing.

G R A D IN G  ASSA YS A N D  G R IN D IN G  
EFFICIEN C IES.

(Read at December Meeting, 1908.)

By A r t h u r  Y a t e s , A.I.M .M . (Corresponding 
Member of Council.)

DISCUSSION.

Mr. H. Stadler (Associate) : By chance, the 
paper by Mr. A. Yates, of Sumatra, read before 
this Society, and. a paper of mine, read before 
the S.A. Association of Engineers, re-opened in 
the same month the discussion on the most 
important question of computation of crushing 
efficiency, about two years after this question had 
first been approached by Messrs. S. H. Pearce 
and W. A. Caldecott. -

Since Mr. Yates (as I  also do) considers 
discussion, or even criticism of a paper, as an 
attention paid to it and to the Society, no 
apologies will have to be made if I  venture to 
make a few remarks as far as its mechanical part 
is concerned.

Like Messrs. Pearce and Caldecott, Mr. Yates 
bases his efficiency calculations on Rittinger’s 
theory, by which the relative work done in crush
ing is claimed to be proportional to the surfaces 
exposed in crushing. As for given weights of 
ore, the total surface area of all the particles in 
each lot varies inversely with their average 
diameter, the surfaces exposed by each grade and, 
therefore, the values for the relative work done, 
are obtained by dividing the weight by the 
average diameter of particle in that grade. This 
so-called “  law ” is merely the application of a 
simple mathematical deduction from the taking 
to pieces of a cube to smaller cubes’. Any 
student of elementary mathematics knows that
the total area (A ) of the smaller cubes produced

/>
from a unit is (if S =  sides of the cubes) = —, or

6W  ®
for a given weight' (W ) - g - ,  Rittinger’s formula

gives therefore simply the relative values for the 
absolute values obtained for cubes. It is certainly 
attempting to take the exposure of surfaces as a 
criterion for the work done, and this is also 
correct as long as, under the, work done,,the out
put or the increase of the: commercial value of the

product is understood, but it would be utterly- 
wrong to mistake it for the mechanical work done.

The area of fractures being one-half of the area, 
of surfaces, the relative values are for both, the 
same, and they represent therefore at the same- 
time, the area over which the cohesion of the 
molecules has to be loosened, or the “ Pow er” 
required, to cause the fracture of the body. The- 
second factor determining the mechanical work, 
the “  distance ”  the power has to run through, is. 
evidently a fractional co-efficient of the diameter 
of the particle, but as these diameters decrease in 
the same proportion as the surfaces increase, the 
product o f  “  power by distance" or the mechani
cal work, is a constant fo r  each o f  the grades o j  
a crushing scale based on a geometrical curve. 
The same conclusion is also arrived at by Ihe 
application of the law of Prof. Kirk, stating that 
the energy required to cause the fracture of a 
body is proportional to the volume.

The relative values for the mechanical work 
done are therefore readily obtained by multiplying 
the weights on the different grades with the 
figures of any arithmetical progression with which 
the grades are to be numbered.

Although har.lly an objection can be raised 
against the conclusive force of these arguments, 
a discussion may 'b e  admitted on the correct
ness of the tuay to introduce the distance 
into the calculations, but in any case it will never 
be permissible to accept a method of .calcula
tion as correct, in which such an important factor 
is cheerfully disregarded and neglected. In 
deed, the area of surfaces or fraciures exposed, 
increases with the fineness of the grades to an 
enormous extent, and if the mechanical work 
done were really proportional to the surfaces 
exposed, practically all the work done in crushing 
would be represented in the finest grades only. 
The author, himself, is well aware of the unreli
ability of the figures obtained from the surfaces 
in the finer grades, and he gives an excellent 
example in his paper of how the more or less 
arbitrary assumption of the average diameter o f 
the smallest particles in the -  200 grade, brings 
about great differences in the efficiency figuies.
In cases like tube milling, where the range of 
crushing extends over a few grades only, the error 
made by taking the surfaces alone as a criterion 
for the work done, is hardly observable, but the 
consequences of irrationally sinning against an 
eternal physical law become quite apparent,-if a 
larger range of grades is to be considered, or if  
fine and coarse grinding products are to be com
pared. Taking for instance, the pieces of banket 
ore fed to the tube mills, and assuming that their 
reduction be done in two stages ; a first stage from 
their'original size of, say, i  in. average diameter 
to the size of tailings as fed to the tube mill, and
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a second stage from this size to the finished pro
duct as represented by the discharge pulp. Cal
culated on the basis of surfaces, the relative work 
done would be 112 for the first stage and 655 for 
the second stage, whilst the correct figures 
obtained by the rectified method of calculation 
are 24'6 in. and 5'5 in. respectively; There 
cannot be the least doubt that the first figures, 
by which the hard work done in reducing the 
4 in. pebbles to sands of the size of tailings, is 
credited with only about oue-sixth of the work 
done in further reducing these tailings by a few 
grades, must be utterly wrong, and that the 
figures obtained by the rectified method, showing 
almost the reverse, are more likely to be correct 
and conform to practical experience.

The inaccuracy of our instruments of measure
ments of the finer grades, and the enormous influ
ence of the arbitrary assuming an average size 
of the smallest particles of the -  200 gracle, would 
probably have proved -to be an insurmountable 
obstacle in the computation of. crushing efficiency, 
but by the very fortunate circumstance that in 
the rectified method the two factors of the pro
duct 11 power by distance" are exactly inversely 
proportional, ail these uncertainties become at 
once eliminated, and the anxiety at seeing our 
calculations upset by some cigarette ashes fallen 
into the -  200 grade, or by a draught causing a 
little more dusting, has completely lost its terror. 
The factor of accuracy being practically the same 
for all grades, the grading analysis can fearlessly be 
done more summarily, if only a sufficient number 
of well assorted screens be taken. Consequently, 
for the purpose of mechanical investigation, such 
great accuracy in screening, as practised by the 
author on his mine, would be of no use, and even 
an error of a few percentage* will not affect the 
result, especially if the displacement is only from 
one grade to the next adjacent one. In presence 
of a larger amount of slimes, however, the case is 
different, and greater care must be used, as the 

.slimes adhere to the. coarser particles and the dis
placement of the weight on the grades takes place 
from the very finest to the coarser grades. This 
circumstance is the principal reason for the 
marked difference of the grading by wet and dry 
screening, as shown by the author; but as long 
as the metallurgists are satisfied that no further 
classification be made in the — 200 grade between 
very fine sands and slimes, this drawback can 
easily be overcome by washing out not only the 
slimes, but also the finest sands up to the vicinity 
of the 200 screen. For the Rand ore there is a 
clearly marked point, where this limit can safely 
.be drawn, without danger of interference with the 
+  200 grade. By this mixed method the dis
crepancy between the wet and dry method is 
reduced to a minimum, and in addition to greater

accuracy, the screening is done much more quickly, 
in spite of the necessity of double drying, for which 
all mines are well -equipped. In presence of a 
certain amount of slimes, the operation of screen
ing, especially in the finer grades, never comes, to 
an end, whilst with washed sands, in-com para
tively a'short time, a'point is reached where no
thing passes any longer through the screen.

In these times, where, encouraged by the now 
generally recognised success of the tube mills, a 
still further increase of the capacity of stamps by 
stage crushing is seriously ventilated, be it by the 
interpolation of other grinding machines, such as 
Chilian mills, etc., or-by tandem tube milling, and 
in presence of the imminent advent of bought 
engine power, whereby any improvement in 
energy consumption means immediate cash saving, 
the question of computation of crushing efficiency 
has become a most important phase of metallur
gical work. Much remains to be don e; even 
now, after four years of practical experience in 
tube milling, our leading millmen still disagree on 
all material points as to the best system of work
ing to be adopted for obtaining the best possible 
return for the energy spent. Also in regard to 
stamps, we are still awaiting from one of the 
advocates of heavy stamps some information as 
to how far this policy is based on technical con
siderations, and how far the increased output 
keeps pace with the costs for increased energy 
consumption.

RO U TIN E  A SSA Y IN G  O N  A W ESTRA LIAN  
M INE.

(Read at December Meeting, 1908.)

B y  W. B. B l y t h  (Associate).

DISCU SSIO N.

Mr. L. J. W ilmoth (Member)-. The author 
is to be congratulated on his interesting paper, 
and it is to be hoped that members will come 
forward and discuss the various points raised.

It would seem that Westralia has made but 
little alteration of late in'the method'of preparing 
her mine samples for assay. I can remember 
identically the same method the writer describes 
being used on a well-known Kalgoorlie mine some 
six or seven years ago.

Like Mr. McArthur Johnston, I would not care 
to place much reliance on the checking by the 
duplicate samples_mentioned. All samples, such 
as mentioned, should be finely ground before any 
duplicate be taken. For mine samples a 60’ 
should be used at the coarsest.

The author mentions that he reduces his„re- 
duction work samples to pass a 60 linear mesh.
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This, I believe, is common: practice in Kalgoorlie, 
but is it fine enough ? The usual Band practice 
is to reduce the samples still finer, and I think 
i f  the writer refers to some of the back numbers 
of our Journal he will see: the matter has been 
thrashed out by soma of our most able members.

The size of the muffle used'seems small for the 
work done, and must have a tendency to retard 
the speed of the work. As a rule, a larger muffle 
•can be used than the furnace is designed to take, 
■and I think the author would be. well repaid if he 
tried this alteration.

The stock fiux mentioned, I think could bear 
■slight alteration. The author mentions the dust
ing when ordinary Battersea crucibles are used. 
This is due to the use of an excess of soda in the 
flux. With such a small amount of litharge in 
the flux, after the fusion the slags must be almost 
lead free. Personally, when assaying similar 
material I  prefer to have my slags carrying a 
•considerable' amount of lead, as they pour freer 
and cleaner. Some little time ago I  used the 
■following- fiux on a perfectly clean quartz— not 
banket— with excellent results.

Ore, l'O A.T. ; soda carbonate, 1 0  A.T. ; 
litharge, 2'0 A T . ; borax, 0 ‘5 A.T.

The use of borax I agree with, and in reply to 
Mr. W hite’s remarks will— "with your permission 
— give some comparative figures of the two 
methods, “ borax” and “ non-borax,” in the fluxing 
of an ordinary Rand banket. These comparisons 
were made at the time when Mr. Hogenraad’s

■ paper on “ Experiments in Fire Assaying in 
:Sumatra,” * was under discussion.

First, 24 charges were weighed fiom  a sample 
which had been most carefully mixed by rolling. 
These were then fluxed as follows :—
(1 ) Six with l-i- A.T. soda and 1£ A.T. litharge. 
{2 ) j, 3 A.T. of a flux consisting of soda

1, litharge 1, borax 1{ .
<3) „  2  A.T. soda and. 2 A.T. litharge.
(4) ,, 4 A.T. of the same flux as in No. 2. 
In all cases 1 0  A.T. of ore.was taken.

Lots 1 and 2 were placed in one fire, and 
lots 3 and 4 in another. In  the first fire the lot
2 .fused in 25 minutes, but of lot 1 the first five 
formed a scum like mass in the crucible, and w7ere 
altogether useless. The sixth crucible poured, but 
was extremely pasty and most unsatisfactory. 
This is the non-borax flux, so strongly advocated 
for banket samples by Mr. H. A. White. All the 
■contents of the crucibles of lot 2 were fused, but 
•on pouring were inclined to be thick. In the 
second fire, lot 4 fused down rapidly, whilst the 
lot 3 showed more or less action for a further 15 
minut s after the fusion of lot 4. On pouring, 
both were satisfactory, lot 3 was inclined to

- * 5h' 3 J ou r“ al, vol. viii., Sept., 1907; pp. 73-77; N ov., 1907 T)D 150-151. ’ ’

be thick, though slightly more fluid than lot 2. 
Lot 4 poured like water. The buttons were 
detached and cupelled, the average results being 
as follows : —
Average Lot 1. Lot 2. Lot 3. Lot 4.

40-2 dwt. 43-3 dwt. 45'8 dwt. 47 9 dvvt.
In the case of lot 1 the figure given is the 

result o f one assay— the other five being useless. 
From the above figures it would seem, that the 
bulk of the flux-as well as its nature, exerts some 
influence 011 the accuracy of the results. The 
non-borax flux in the proportion of 3 of flux to 1 
of ore was found unworkable, but by increasing 
the proportion to 4 to 1 the charge poured with 
ease. On a second glance it would seem that the 
more fluid the slag the higher the assay results. 
To confirm results between lots 3 and 4, ten 
samples were weighed up from another lot of ore, 
five of which (lot A ) were fluxed the same as lot 
3, and five the same as lot 4. The average 
results were as follows :—

Lot A. Lot B.
44'G dwt. 45 ’9 dwt.

It would seem from these few assays that the 
use of borax iii the flux is desirable, as its presence 
has a tendency to yield high results, due it would 
seem by the observations during experiment, to 
the extra fluidity it lends to the charge.

In regard to the method used for the assay of 
cyanide solutions, the quantity of solution taken 
is so small that- I fail to see how an accurate 
estimation could be made of the gold contents in 
low grade samples, such as from bottoms of zinc 
boxes. The method described is rapid, but I 
would prefer evaporation with litharge, or the 
copper sulphate method, using in either case 20 
A .T  of solution at the least.

The assay ton system, using shillings as a basis 
Js excellent and has many advantages, avoiding 
as it does the subsequent conversion of penny
weights into monetary values.

The method of bullion assaying differs con
siderably from that used on these fields. The 
amount of sample operated upon being so very 
small as to raise the question of a printer’s error 
in printing “  grains ”  instead of “ grammes.”

In using magnesia cupels for bullion assaying,
1 would take the liberty of drawing the author’s 
attention to the wide range of gold absorption 
shown by even the same make of cupel. A  very 
important factor in this is the variation of tem
perature. I have known two cupels, one not
2 in. in front of the other, show as much as 25% 
difference in absorption. Certain brands of 
magnesia cupels show this difference due to tem
perature considerably more than others, so care is 
needed in selecting the particular brand to be 
used. -
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The Secretary read the following correction 
which had been received from the author.

t h e  d i s t r i b u t i o n  o f  t h e  g o l d
PRO D U CE D  ON TH E RAN D .

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

Dr. T, K. Rose : In dealing with the imports 
o f  gold bullion- into the United Kingdom the gold 
contained in imported ore was not taken into 
account. The value of this was £4 ,137 ,334 for the 
five years, 1903-7. The gold is extracted and 
converted into bullion in England, and must be 
counted as part of the available supplies. There are 
■other items not accounted for which need not be 
specified, but the net result is that I now estimate 
the total amount of bullion (apart from coin, old 
material, imported gold-leaf, imported watch 
•cases, etc.) used in the industrial arts in the 
United Kingdom in the years 1903-1907 - as 
.£8,400,000 or £1 ,680 ,000 per annum. Thus 
-about 5-4% of the Rand gold was used in the 
industries in these years, and 30% for coinage, 
instead of 4 ’2% and 31*3% as given in the paper.

TH E P IL G R IM ’S REST G O LD  FIE LD S 
AN D  M IN IN G  M ETH ODS.

(Read at March Meeting, 1909.)

By J. M o y l e -P h i l l i p s  (Member).

DISCUSSION'.
Mr. A. Richardson ( Member o f  Council)-. 

The author’s general sketch gives a faithful 
representation of the district in tlie vicinity of the 
mines of Pilgrim’s Rest, and illustrates what 
the difficulties of transport are. To those 
■accustomed to the undulating monotonies of the 
Rand, who wish to see what the Transvaal can 
produce in the way of scenery, a visit to the edge 
•of the Drakensberg can be recommended, particu
larly to that portion stretching from Belvedere 
northwards; here the views are all magnificent and 
■some of them are superb. Pilgrim’s Rest may be 
regarded as the parent of gold mining in the Trans
vaal, the first gold field in the country having 
been discovered there. This'discovery was^made 
by Mauch and Baines, w h o subsequently, in 1871, 
claimed the reward offered by the Government 
for the finding of payable gold. This incident 
deserves a passing comment, as it shows there was 
some enlightenment in official circles even in the 
’70’s. Unfortunately the sovereigns of the con
cessionaire proved highly acceptable in the then 
necessitous state of the Transvaal exchequer, 
■with-the result that “ the Lydenburg district was 
practically locked up for fourteen1 years owing to

the concession policy.” * That the potentialities of 
this gold field are not so "well known to day as 
they ought to be, must in some measure be due 
to this.prolonged period of slumber. I t  is pleasant 
to know, however, that, some of the early diggers, 
before the introduction of this exclusive. policy, 
were able to lift fortunes out of the'.creeks, 
200 oz. nuggets being notfall uncommon.

Regarding the lithological characters and mode 
of origin -of the reefs, I cannot do better than 
quote the conclusions of A. L. Hall, whose admir
able monograph on the geology of the district is 
contained in the Report of the Geological Survey 
for the year 1906 :—

“  The reefs of the dolomite series in the neigh
bourhood of Pilgrim’s Rest belong to the class of 
interbedded quartz reefs— that is to say, they 
follow particular horizons in the general sequence 
of beds, and hence might equally well be termed 
ore sheets. All the breaks, undulations, or 
structural irregularities generally, which have 
affected the dolomitic strata, have been equally 
shared by the auriferous zones. The most 
essential and invariable constituent of the reef is 
whitish yellow to' dirty rusty brown quartz, 
always opaque. Pyrites is another fairly common 
mineral, but the better class of ore is practically 
free from this sulphide, and indeed the more 
dirty brown and earthy the reef becomes, the 
more valuable it turns out to be. Where the reef 
becomes locally strongly pyritic, or contains 
much copper pyrites, as in portions of the Clewer 
and Peach Tree Creek mines, the gold contents 
may rise to 1 oz. or more per ton, though this 
advantage appears to be lost by the difficulty in 
treating such ore in the cyanide works. Taking 
the whole area into consideration, the reefs yield 
from 9 to 13 dwt. per. ton, though in certain 
places this is easily exceeded. Thus in the 
Clewer mine, near some.of the breaks caused by 
dykes, the ore is distinctly richer.

Regarding the mode of origin of the gold, 
certain interesting deductions seem justifiable. In 
the first place, it is clear that the reefs originated 
after the deposition and consolidation of the 
associated sedimentary strata, for we know of no 
process which could cause the contemporaneous 
deposition of crystalline silica having all the 
appearance of vein quartz. It is possible that 
mineralised solutions, carrying silica in the 
soluble form of colloidal silicic acid, perhaps 
derived from the chert layers in the Dolomite, 
dissolved some of the latter with simultaneous 
deposition of vein quartz in such a way that a 
slow interchange of material took place, for one 
cannot suppose that the reef now seen is due to 
the infilling of a system of. fissures in nearly

*  J. P. FitzPatrick, “  The -Transvaal From W ith in ” (popular 
edition, 1000, p. 46).
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horizontal strata. In what form the gold was 
conveyed, it is impossible to say, for neither 

, visible gold; nor the tellufi'de o f -this m'etal,'are 
known from the reefs. In any ease, the constant 
presence of iron-pyrites is not without significance, 
considering the ease with which gold is precipi
tated* from its'solutions'by ferrous salts. I t ’- has 
been shown, experimentally, that pyrites particles 

.are capable of precipitating the precious metal 
from its solution. Now iron is one of the most 
common base metals, carried in underground

■ solutions, and below the permanent level of 
ground water, where there is a deficiency' of 
oxygen, such salts would easily be reduced to the 
ferrous condition, and hence cause the deposition 
of gold particles. The subsequent decomposition 

.of the pyrites is easily accounted for by-the fact 
that successive stages of denudation have removed 
portions of the ore sheets out of the belt of 

.cementation, into that of weathering, above the 

.permanent ground-water level. Here the under
ground waters are charged with oxygen and 
carbon-di'tfxide, which remove the sulphur of tlie 
pyrites and some of the iron in the form of 
soluble sulphates, carbonates, etc. Hence the 
present zone of oxidised reef must sooner or later 
merge into an unoxidised zone where pyritic ore 
is constant, this’ would not necessarily affect the 
value of the reefs, but would necessitate a modifi
cation in the treatment of the ore after it leaves 
the mine.”

The same writer is also of opinion that the 
reef below Bevets reef, at Frankfort, is the Beta 
reef, and that systematic search may disclose the 
true Theta reef, as there are indications of another 
auriferous horizon in the dolom ite; he also goes 
on to say that there can be no doubt that the 
Theta and Beta reefs belong to two distinct 
auriferous horizons in the upper and lower 
Dolomite respectively

There is a mode o f occurence of gold which the 
author has briefly referred toj and that is the 
“  digger’s leaders.”  These consist of stringers of 
quartz cutting through the strata at intervals of 
about 50 ft., and varying in thickness from a 
thread up to 6 in. They are barren in- the 
diabase, poor in the dolomite, carry about 2 oz. 
to the ton in sandstone, and from 10 to 40 oz to 
the ton in the slate, but this richness appears to 
occur only in the neighbourhood of a dyke. I  have 
seen some beautiful specimens of leaf gold taken 
from these leaders, some recalling the Gilead P. 
Beck of romance and his famous golden butterfly.

It would be interesting to know how- far from 
the outcrop the oxidised zone extends and, as a 
matter of curiosity, to what distance in, the 
furthest workings have penetrated, also whether 
the difficulty of drilling in dolomite is due to the 
toughness of the rock preventing the cutting :

edge of the drill from chipping it away as. readily 
as it does in our harder but more brittle quartzite. 
The particular method employed for resueing- 
also, I  think, merits a full description, for unless 
great care is exercised there is always apt to be a 
loss of fines am ongstthe packed waste, and in a 
ease like'this,' where the earthy matter in the reef' 
is the gold carrier, the fines must be very fine and 
very valuable.

The prices quoted for mining poles are higher 
than ours on the Rand, these for poles, 7 ft long,, 
being approximately : —8 in., 3s . 8 d .; 7 in., 
3s. 2d. ; 6 in., Is.. 9d. ; 5 in., Is..; and 4 in., 
8 d .; and in view of the cost of timbering a pre
liminary treatment, at least for the timber used 
in the main tramming roads, might in the long- 
run more than pay for itself in the lower costs for 
labour and renewals.

Regarding small propositions, the author does, 
not mention the fact that alluvial has been 
worked for several years at Ross Hill and is still 
being worked there ; a digger is charged nothing 
for the right to work, but all gold must be sold 
through the company. From what I can hear 
about it there is nothing in it for either party, 
and the saying “  once a digger always a digger ” 
may account for its continuance.

The scarcity of water, concerning which the- 
author quotes such alarming figures regarding the 
Blyde, prohibits any washing on a large scale.

The terms mentioned for leases seem to be tlic- 
usual ones ruling everywhere, and -in Rhodesia. 
10% of gross winnings is, for a five stamp equip
ment, usually taken as being equivalent to 25% 
of the profits.

One company operating in the Lydenburg- 
district allows the prospector who finds payable- 
reef to peg out about 50 claims for himself, 
reserving the option to buy him out for about. 
£10,000, plus the reasonable cost of effective 
development done by him, should he elect to sell. 
In connection with the running of small plants, 
the suction gas engine, is looked upon very 
favourably, and some more particulars regarding 
it would be acceptable, especially as to first cost, 
cost of-erection and maintenance.

The author is to be congratulated on having 
given us such an instructive paper, and I  hope 
some other member, in the district may be induced 
to write one on the reduction practice, as -the- 
treatment of the coppery ores of Pilgrim’s Rest, 
must present many points of interest.

The P resident : Before closing the meeting 
I  should like to announce that the Secretary has. 
received an invitation for the Society to visit'-the- 
S.immer Deep property on the 22nd of May next.
I  am sure this is a treat we have been looking- 
forward to for a long time, and I  hope a largo- 
number of members, will avail themselves of it.
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NOTES O N  PR E C IPITA TIO N . 

(Bead at March Meeting, 1909.) 

By M a t i i e k  S m i t h  (Member).

D ISC U SSIO N .

Mr. J. Hayward Johnson (M ember)-. The 
author is to be congratulated upon opening up a 
subject that has been lying dormant for some 
considerable time, and his paper resolves itself 
more into a matter of, time the solution is in con
tact with the zinc, than, the depth or amount of 
Zn required to a ton of solution.

The old style boxes were generally built with 
compartments of about 30 in, to 36 in. x 18 in. 
to 22 in. x 24 in., and in the old times of sands 
treatment this was' sufficient, when it was custom
ary to pump or gravitate solution on to the sands 
without any draining dry until the time was 
required to drain for discharge, the solution was 
allowed to leach,from the tanks just at sufficient 
speed as not to crowd th e ' precipitation boxes, 
(one case I  know of where solutions gravitated on 
to the tanks and drained through the boxes at 
sucli an even pace that no-attention was needed 
for days), I  believe if we referred back to those 
times we should find that the solutions were in con
tact with the Zn for periods of 20 to 30 minutes, 
very likely more; this appears to be the period the 
author’s solutions are in contact with his zincs, 
whereas in many cases now, even with boxes 
having compartments 5 ft. x 2 ft. x 2 ft. 6 in., the 
solution is only in contact for a period of 6 to 8 
minutes, and I  think that on some plants where 
the long narrow boxes are still in use, we should 
find the time of contact much shorter. I  think 
it is a pity this subject has not come up for dis
cussion before, as it might have saved many boxes 
being erected where length was aimed at instead 
of width. Depth and amount of Zn.shaving 
used per ton of solution has to be increased when 
'time o f contact decreases. Regarding area and 
depth of Zn required to solution, I  believe it is 
.possible to obtain excellent precipitation with 
only an inch depth of shavings as long as suffici
ent time of contact is allowed. A t the same time 
the author’s suggestion that all precipitation 
boxes should be built in the ss me proportion as 
those in use by him, would necessitate a box 
receiving 200 to 250 tons solution per 24 hours, 
to be about 12 ft. square. I  believe I  am right 
.in stating that one reason for buildiag the old 
long narrow boxes was to allow for a good filtra
tion of the solution' before leaving the boxes to 
.prevent the possibility of fine particles of gold- 
bearing zinc being carried into the sumps.

On plants where slimes are not treated, to 
-restrict the compartments of the precipitation

boxes to five would be rather drastic, my experi
ence has proved that the . first and sometimes 
second, third and fourth compartments have acted 
as' cleansers of the solution for • the remaining 
compartments, especially in the box receiving the 
first solution from a tank which has been filled 
with sands- that' have been crushed with (vei y)- 
acid water, and also a strong likelihood of some 
native compound refuse water as well.

It is a pity the author has not stated the 
strength in K CN  of the solutions entering his- 
boxes, it would be interesting to know, also as a 
comparison to the strengths o f solutions entering 
the boxes in the old days, previously mentioned,, 
when the strong solution entered the box at "2% 
KCN" to -S%, medium solution at '13% to '2% v 
and weak solution at anything below '13%. At 
this time precipitation was not the trouble but 
extraction.

The meeting then closed.

Proceeding’s
A T

Special General Meeting1, 
April 17, 1909.

Prior to the Ordinary General Meeting su 
Special General Meeting of the members was 
held to consider a proposed alteration of the rule 
regarding student members.

The members present were the same as at the 
Ordinary Meeting.

The President : You all know the purpose 
for which this meeting is called, and I will a."-k 
Mr. Thomas, if he will be kind enough, to give 
.us his views and reasons for this alteration o f  
rule.

Mr. J as. ,E. Thom as (Member o f  Council) : 
In the j:>ast th&re has been no particular qualifica
tion required of any person on- becoming a 
member of this Society. The soundness of this 
policy is very evident, as we have members all 
over the world who take an active interest by 
contributing papers to be read before the Society, 
and to the discussions. These discussions have 
always been open to contributions from persons 
not members of the Society, and I am sure in 
the future, as in the past, we will always welcome 
discussion by any visitor qualified to speak on 
the subject before the meeting.

Now it seems to me that, as the different 
mining groups have decided on employing a large 
number of white workers, we should extend the 
■benefits of the Society to those workers, and as 
th e  majority are- not in a position to afford' the

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
.)



352 The Journal o f  The Chemical, Metallurgical and Mining Society o f  South A frica. April 1909

subscription to become Associates, we should 
■admit them on the “  Student ” basis. It is 
pretty certain that such Students will, later on, 
become Associates and Full Members of the 
Society, as their pay increases.

The objection has been raised that some might 
remain “  Students ” after they could well afford 
to become Associates, but that is obviated by 
their having to make fresh application each year 
■on the form “  C. ” in which the. amount of their 
salary is certified by the head of the department 
in which they are employed.

Students not only benefit by the discussion of . 
papers but also by the abstracts taken from all 
the best chemical, metallurgical and mining 
papers in the world and published in the Society’s- 
Journal. These abstracts, I  am sure, we have 
all found most useful in the past. • -

It is obvious, I think, that the adoption of the 
alteration of this rule, will not only benefit those 
who take advantage of it to become “  Student 
Members,” but will also prove of benefit to the 
Society," so I have much pleasure in proposing 
that the amended liule 9, as follows, be adopted .

Rule 9 as now in force :
9.— Students.— Any bona f d e  student of a recog' 

nised technical school, college, or institution of 
University standing shall be eligible to become a 
Student upon making application in the form provided 
in annexure “ C ” hereto, and being duly vouched 
for by his professor or teacher. Students shall be 
admitted by the Council. Student Membership 
■ceases, ipso facto, upon the completion of the 
student’s course of study at his technical school. 
Students may become Members of the Society by 
being proposed, approved, and elected in the manner 
provided for in Clause 7. Students shall have all the 
privileges of Members, with the exception of holding 
-office and voting.

Rule 9 amended as proposed :
• 9.—Students.— (a) Any bona f d e  student of a recog
nised technical school, college or similar institution, 
or (b) any man engaged as a bona fide apprentice or 
learner in mining or metallurgical operations, shall be 
eligible to be admitted a student member upon mak
ing application in the form provided for in annexure 
“ 0 ”  hereto, and being duly vouched for by his in
structor or by the head of the department in which 
lie is employed. Students shall be admitted by the 
Council. Student membership ceases, ipso facto, 
under (a) on the completion of the course of studies; 
and under (b) at the end of each financial year, but it 
may be renewed on making a fresh application ou the 
•form “  C.” Students may be admitted as Associates 
or elected M embers of the Society by complying with 
the provisions of Rules 7 and 8.. Students shall have 
all the privileges of Associates.

Mr. K. -L. Graham (Member o f  ■. Council) 
seconded the resolution.

The P resident : I think the alteration will 
meet with our approval generally. W e ’ certainly 

■ought to try and encourage the younger workers

on these fields' who have been taken on in the 
battery and cyanide work's  ̂ and do everything we 
can to help to train them up, and get them 
interested, in; their work. I  would like-to ask if 
any member has any amendment to bring forward 
or wishes to speak to the motion.

There being no response, the President continu
ing said : Apparently it meets with your approval, 
and I will therefore proceed.to put.it to-the vote: 
Before doing so, I  will call your attention to 
llule 58, \vhich provides that alterations-■ or 
additions to the rules shall only be made by a 
majority of two-thirds of the votes of the members 
present at a Special General Meeting convened 
for the purpose. Therefore I must request every 
■member to vote either for or against.

Mr. A. W h itby  ( Member o f  Council) : Has 
the matter been referred to our legal advisors'?...

.The President: No, I  do not see there is 
really anything-that needs to be submitted to our 
legal advisors.

The motion was then put to the vote and 
carried unanimously.

The P res ident : I  may say that personally 
I am pleased this -rule has been carried, and I 
■think it will not do any harm to the Society, but 
should tend to increase its. sphere of usefulness.

The Special General Meeting then closed.

The Annnal Dinner.

The annual' dinner of the Society was held at 
the Carlton Hotel, on Saturday night, April 24th, 
the President, Mr. B. G. Bevington, presiding. 
There were also present:—

Messrs. G: Albu, F. F. Alexander, G. B. Airth, 
W. Beavfe'r, S. H. Boright, Wager -Bradford, A. D. 
Buckeridge, J. W . Buckley, T. J. Butcher, E. W. 
Buxton, W. A. Caldecott (Past-President), W. 
Caldeir, W. Carr, Palmer Carter, Chas. Chudleigh 
(MaycSr of Johannesburg), F. ■ W. Cindel, J. 
Coats, J? Cowie (Secretary, Chamber of Mines), 
J . P. Creed, E. H. Croghan, M. Cullen, J. S. 
Curtis,.Hofti. W . Dalrymple, M.L.C., W. H. Dawe 
(Vice-President, Chamber of Mines), Prof. J. II. 
Dbbsorf|;J! B "K. Dodds, W. II. Dowling, P. L. 
Edwards, Lewis Evans (President, Association of 
Mine Managers), J. F. Ferguson, M. Ferguson, 
JVS: Fisher, Sir Percy FitzPatrick, M .L.A., A.-S. 
Gillies, E'. Goffe (Vice-President, Transvaal 
Institute of Mechanical Engineers), G. Goodwin, 
W. S. Gordon, K. L. Graham, J. Gray, J. C. 
Greer, Jr., D. W. Greig, Pi. E. Hall, H. Hamel, 
J. Hanna,TG. Hauton, H. F. Hayllar, W. Bea’cliy 
-Head, Dr.'£l .  McC. Henderson (President, Geolo
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gical Society of ’S.A.), A. Heymann, C. H. 
Hilditcli, C. B. Hilliard, W. G. Holford, E. 
Hollis, W. L. Honnold, J. H. Hopkins, Sir W. 
van HulsteyD, M .L.A., J. FOns, E. H. Johnson 
(Past-President), A. McA. Johnston (Vice-Presi
dent), G. Kent (President, Eand Pioneers), T. 
Kerr, C. B. Kingston, H. G. Kirkland, J. W. 
Kirkland, Dr. M. M. Klein, B. Kopelowitz, E. N. 
Kotze (Government Mining Engineer), E. J. 
Laschinger (President, S. A. Association of 
Engineers), J. B. Latto, G. A. Lawson, Hy. Lea, 
Jas. Lea, Q. J. Leitcb, A. Lichtenstein, T. L. 
Lockhart, Dr. D. Macaulay, M .L.A., A. G. 
Maclatcliy, J. McCracken, Jas. McPhee, J. N. 
Meeser, Hans Meyer, H. Mitchell, J. T. Mitchell, 
W. E. C. Mitchell, Dr. J. Moir (Vice-President), 
P. T. Morrisby, Dr. H. Temple-Mursell (Vice- 
President, Transvaal Medical Society), J. Munro, 
S. Newton, W. H. Odgers, D. F. Ogilvie, F. B. 
Ogle, G. F. Parry, E. H. Parry, S. H. Pearce 
(Past-President), Dr. G. Perkins, O. P. Powell, 
Sir Thomas Price, K.C.M .G. (General Manager 
C.S.A. Eailways), L. Pryce, A. Purnell (President, 
Pharmaceutical Society), J. F. Pyles, E. Eaine, 
Hand D aily Mail, L. Eeyersbach, A. Richardson, 
A. M.' Eobeson, G. C. Eobinson, H. Fraser Eoche, 
N. Rogers, A. RosendorfF, H. Eosendorff, Fred. 
Rowland (Secretary), Major C. B. Saner, J. 
Sexton, G. O. Smart, Prof. G. H. Stanley, Star, 
A. W . Stockett, W. H. Stout, J. R. Streeter, S. 
Sykes, F. Taylor, H. Taylor, J. A. Taylor, R. M. 
Taylor, W. Taylor, A. Thomas, J. E. Thomas, 
W. E. Thorpe, M. Torrente, Transvaal Leader, 
J. A. Vaughan (Chief Inspector of Machinery), 
J. F. Walker, A. Wallace, F. W. Watson, A. 
W hitby, H. A. White, J. Whitehouse, Prof. J. A. 
Wilkinson, L. J. Wilmoth, E. J. Wiseman, Prof. 
J. Yates (Past-President), and'J. A. Yule.

The President gave the toasts of “ The K ing” 
and of “  His Excellency the High Commissioner,” 
both of which were enthusiastically received. He 
then announced that letters regretting inability 
to attend had been received from General Botha, 
General Smuts, Sir George Farrar, Sir Julius 
Wernher, the Hon. J. de Villiers, the Hon. J. 
Rissik, the Hon. H. (\ Hull, Mr. Lionel Phillips, 
Mr. Otto Beit, Mr. J. W. S. Langerman, Mr. 
J. G. Hamilton, Mr. F. D. P. Chaplin, Mr. W. F. 
Lance, Mr. B. Kitzinger, Mr. W. Adye, also a 
telegram from their Past-President, Mr. W. 
Cullen; at present, in Capetown, and from the 
President of the Transvaal Institute of Mechanical 
Engineers, Prof. J. Oir, who, he regretted, had 
had to go to Caledon for Jais health.

Mr. R. N. Kotze (Government Mining Engi
neer) in proposing the toast of “  The Chemical, 
Metallurgical and Mining Society of South

Africa,” said : “  I  must express my deep ' sense 
of the honour done me. When I  look round on 
this distinguished gathering and at the past 
achievements of this Society, I feel that this toast 
might have been entrusted to abler hands and a 
more eloquent tongue than mine. Of course, 
gentlemen, the record of this Society is a noble 
and distinguished one, and when one looks 
back at the past history of these fields, such, for 
example, as is recorded in the recent paper.by 
one of the members of the Society, Mr. Coombe, 
entitled “ Reminiscences of the Early Days.of the 
Rand,” one feels the vast progress which has been 
made j and one feels that a great deal of this 
progress has been due to the efforts of members 
o f this Society. Well may you be proud of its 
record. Its history and achievements are recorded 
in the volumes of your Journal, which, I think, 
properly forms a treasured portion of the library 
of every one of its members. In looking over 
these Journals one can see the varied activities of 
the Society in the past, and in looking over the 
last few numbers one feels that the record of the 
years gone before has been equalled by that of 
last year. A  large number of papers have been 
read, and one sees that not only the immediate 
activities of the Rand itself have received the 
attention of members, but papers have also been 
read describing metallurgical processes and mining 
operations in other parts of the world, showing 
that members take an interest also in what is 
happening elsewhere, and are ready to apply the 
knowledge and experience gained there in local 
practice. In addition, I am glad to see that the 
question of health and safety has also received 
attention ; for example, in a paper read by one 
of your distinguished Past Presidents, Mr. W. 
Cullen. Another sphere of the activity of your 
Society is that devoted to excursions, which I 
think very laudable indeed. It strikes one in 
going about the mines here that one often sees 
some person carrying out some process which, if 
he took the trouble of going to the neighbouring 
mine, he would see being done very much better 
and at less cost. I f  he would take the trouble to 
walk half a mile he would be able to benefit by 
the experience. Excursions such as you make do 
a great deal to open the eyes of others to the 
merit o f visits to other mines. In the past, the 
general activities pf the Society have been con
fined to the go'ld mining carried on on the Rand. 
This, of course, is really due to the fact that the 
gold mining, industry on the Eand comprises 
99% of all mining and metallurgy in the Trans
vaal ; though it seems as if that is going to be 
changed in the future. I f  we look at the records 
of this country we see that base metals are 
gradually beginning to play an important part. 
Next to the gold we have tin and copper coming

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
.)



354 The Journal o f  The Chemical, Metallurgical and'Mining Society. o f  South A frica. April 1909

in. As far as tin is concerned, it is progressing 
very rapidly, but copper more slowly, us there is 
only, as yet, one company with any appreciable 
output, though with greater facilities for transport 
I hope that this may be improved upon. Copper 
is- one of the most interesting metals metallurgi- 
cally, and if the copper industry expands in the 
future many of the members of this Society will 
be able to show what they can do in this line. 
Then there is another metal to which I am sure 
members, will pay increasing attention in the 
future, and that is the king of metals, iron. You 
are probably aware that the iron resources of 
this country are enormous, though they are lying 
fallow and virgin. You have, no doubt, seen or 
heard of the statement made by the Prime 
.Minister of this Colony a few week'- ago, in which 
he stated that the Government intended to. start 
in conjunction with the C.S.A.R. a melting 
furnace for working up scrap iron. There seems 
to be a great deal of misapprehension about this 
matter. It is not that the Government and the
C.S.A.R. intend to be iron masters. No, the facts 
are these. There is a large amount of scrap 
being exported from this country. W e are send
ing it aw^ay to Europe at prices which hardly pay 
expenses. It is treated there, aud probably sent 
back to us at a very much enhanced price. 
Gentlemen, why cannot we do that ourselves? 
We have had proposals in the past, and several 
companies have even made a.start, but what has 
become of their efforts 1 Nothing. They have 
liquidated and disappeared. In order to remedy 
that state of affairs and act as pioneers, the 
■Government and the C.S.A.R. have determined to 
put up a plant. Whether this will be in the 
form, of an electrical furnace or of another kind 
has not yet been decided. It may be said that 
this is a very paltry way of attempting an iron 
industry, but working up scrap, is only the begin- 
ing. The iron industry i s ’ a much larger 
■question, so much so that it is not one that the 
Government can lightly undertake. I think the 
Government will be sympathetic with any efforts 
'made to start blast furnaces in this country, but 
it has to proceed very carefully. There is also a 
question which I  would like to bring to your 
notice which concerns the mines of the Rand 
more immediately. It is that of ventilation. I 
am glad to see Mr. Albu nodding his head at me. 
•He is one of the pioneers as far as ventilation is 
■concerned. When you have encouraged it and 
put- it into your mines I am sure you will never 
regret it. It has to come within a very few years. 
Y our deep level mines will never be worked satis
factorily without the best ventilation. W e have 
been talking about efficiency the last year or two, 
■and its relation to £  s. d. When you have ven
tilation -which contributes to the efficiency of

your workers, you will get back your £  s. d. over 
and over again. In addition to the £  s. d. you 
will also have the health of your workers improved. 
Gentlemen, I have said enough about the past 
activities of this Society, and have shown also 
some of the things which may be tackled in the 
future and, therefore, I think I have given you 
reason enough to drink the toast I am going to 
propose. I  give you the toast of “  The Chemical, 
Metallurgical and Mining Society of South 
Africa.”

The President, in responding, sa id : Mr. 
Kotze, Mr. Mayor and gentlemen, it is one of the 
proudest moments of my life when I stand before 
you as the President of the Chemical, Metallur
gical and Mining Society, to return thanks for 
the toast which has been so ably proposed by Mr. 
Kotze, and by the way in which it has been 
responded to, I can see it has been an acceptable 
one to you. Gentlemen, why do we meet on 
these occasions? We meet not for the purposes 
of science but from a social point of view in order 
that we may all come tjgether round the festive 
board and meet one another and learn to know 
one another better, and so promote the feeling of 
friendship and cameraderie, which, as members 
of our Society, we must feel for one another. 
The only chemical part I can see about the 
meeting is that we keep going the chemical 
process of life by a due assimilation of food and 
drink (strong or otherwise as may be the taste of 
the individual concerned). By this means we 
are carrying out a chemical work. By having 
these annual festivals men w’ho are separated 
from one another in the course of their daily 
avocations, it may be by 50 miles, come together 
and get to know one another. Further we have 
the opportunity of meeting and becoming 
acquainted with those gentlemen who favour us 
with their presence as our guests. I  am sure 
there is a great deal of good done both to the 
Society and ourselves by these meetings. The 
Society had its birth practically at one of these 
festivals, and I well remember that evening. I 
daresay there are a good many amongst you who 
also remember it, and I think it is quite fitting 
that we should keep up the memory of the birth 
of our Society by an annual festival, and so 
perpetuate the friendship which existed amongst 
the few members of which it was originally 
composed and cause that feeling of friendship to 
extend. I am very pleased to see that so many 
members have turned up to-night to aid in the 
dissemination- of that friendship we all desire. 
W ith the increase of the mining industry, our 
Society has also increased, and we have now a 
total membership -of about 1,080— rather over I; 
think. I think that is very creditable, and -
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think we may consider ourselves the strongest- 
Society in South Africa. The great- difficulty is 
to find anyone connected with the mining industry 
who is not a member of our Society.. Our 
members are spread all over the world. We have 
members in Central America, then across the 
world to the eastern archipelago. Lately we 
have elected a member in Japan. There is not a 
very wide stretch of country anywhere which has 
not a member of this Society in it. In connection 
with the progress of the mining industry I  should 
like to refer to the report for the month of March 
this year for the Transvaal. It is compiled by 
the Government Mining Engineer’s Department 
and shows that fine gold to the value of . 
millions sterling was produced for the month. 
The number of mines actually crushing was 111, 
and the number of stamps dropping was 9,705, 
and also 128 tube mills. The development of 
secondary crushing by tube mills, in spite of the 
objections raised when they were first introduced 
only a few years ago, is really wonderful.. Tube 
mills seem to have come not only to stay, but to 
multiply. The report goes on to show that the 
total white and coloured men employed amounted 
to over 200,000, and taking the amount of fine 
gold produced, and the number of individuals 
employed, it will be found that for every unit 
employed there is a monthly production of £12^- 
sterling of gold, and I do not think there is any 
country in 'the world which can show a return like 
that, considering the number employed. But 
although the progress has been great, finality has 
not yet been reached, I am sure there are many 
hundreds of claims still to be opened up as mining 
propositions which will give further employment 
for present and future members of the Chemical, 
Metallurgical and Mining Society. Although the 
values of these claims may not be so high as the 
more favoured portion of the reef, yet with low'er 
working costs and better extraction, and by the 
exercise of our opportunities, I have no doubt 
whatever they will give a satisfactory return to 
those who have the courage to find the capital for 
their exploitation. Leaving the subject of the 
noble metal gold for the moment, as Mr. Kotz^ has 
stated, I  think no room whatever exists for doubt 
that in the future we shall have a large base metal 
industry in the country, and that the develop
ment of these base metals will become a great 
and important factor in the development of the 
country. Base metals have been found and con
tinue to be found in various parts of the country, 
not only common base metals but some of the 
rarer metals. The possibilities of the country 
are unknown as yet, and I  think it will take a 
long time before we do know them. With re
gard to the iron industry, it is cheering to hear 
that some steps are being taken with regard to

this, although, of course, we can scarcely look 
.upon the -re-melting of scrap as being an iron 
industry. Enormous deposits of iron ore exist 
in the country, and these deposits must be used.- 
We cannot go on as a country continually iin- - 
porting from oversea, and as we require iron and 
steel in the industry, something must be done to- 
provide it on the spot. Also with regard to other 
industries. It would appear from the papers1 
that there is a possibility also of a mineral oil 
industry in the country, and going on to another 
subject, when the Union, which I think all are 
so earnestly looking forward to, has been carried 
out, and when we can get the co-operation of the 
several states in destroying the various pests 
which beset agriculture, and also assist in elimin
ating as far as possible the sicknesses which 
affect horses, cattle, and sheep in this country, 
in which work, 1 hope, the chemists' connected 
with our Society will take a part. When we 
have found out the nature of the various soils 
in the various parts of the country, which differ 
greatly, and what are the right and proper 
materials to use as fertilisers, it appears that 
then we shall have an enormous agricultural 
industry also. It means that the country will 
arive at that desideratum of every country that 
it will be “ self-supporting.”  While touching 
upon agriculture,' I feel that the greatest tribute 
must be paid to the arduous work which has 
been performed by those gentlemen who have 
been connected with the Department of Agri
culture. As our Society embraces chemistry in 
all its branches, I  am sure that we, as a Society, 
should welcome amongst our members any of 
those gentlemen connected with the Department 
of Agriculture who would like to join  us. A  
certain amount of blame has in some quarters- 
been placed upon the Society for adding the term 
“  Mining ”  to its title, but I am sure that any
one who reads our Journal and has read the 
interesting and attractive mining papers that 
have been placed before us and which have led 
on to other subjects such as explosives, and the 
resultant gases formed, which all tend to the 
study and betterment of the conditions of the 
worker underground, will admit that the addition 
of “  Mining ” to our Society has been amply justi
fied. I should like also to mention that at a recent 
meeting of the Society an alteration of one of 
its rules was made, by means of which it is now 
possible to admit as student members those 
young men— lads practically— who have been 
recently taken on in reduction works, and not 
only those in the reduction works, but those 
who are working underground, wilh a view to 
the practical study of mining. We felt that we 
should try and do something, for 'these .Jads; 
Our rule heretofore has been confined to certifi -̂
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cated students of some college or mining-school. 
Well, we thought it was better to broaden that 
and make it possible to admit all those young 
fellows who are working in the reduction works 
and underground so that they may have the 
benefit of receiving our Journal, attending our 
meetings, mixing with the older members of 
the 'Society , and gaining information in every 
way. Gentlemen, I  do not think I  have any. 
thing more to say. I will again thank my friend 
Mr. Kotze for the kind and able way in which he 
has proposed the toast of the Society, and you 
Gentlemen, for the cordial way in which you 
have received that toast.

Mr. W. H. Dawe (Vice-President, Transvaal 
Chamber of Mines), -in proposing the toast 
of South Africa, said : You will understand 
that I  undertake the duty of submitting this 
important toast with a feeling of considerable 
responsibility. The honour has devolved upon 
me in the absence of the President of the 
Chamber of Mines, Mr. Langermann, who, 
being a South African by birth, would no 
doubt have revelled in the opportunity which 
this occasion would have offered him. I  have 
used the expression “ South African by birth ” 
because whilst admitting the claim of birth right, 
I  wish to press another claim— one which I pos
sess, and one which in itself would give me also 
the right, had I  the necessary eloquence, to pro
pose this toast. It is the fact that South Africa 
is my home. I  have lived here for many years, 
the best working years of my. life so far ; my 
chief interests are centred in this country, and 
last, but far from least, the majority of my 'best 
and most valued friends are here. Many of you 
are similarly placed, and would not hesitate to 
acknowledge your love for South Africa, and 
that you feel the “  grip ”  with which it holds its 
people. Our loyalty is not of less account 
because we were born in other parts of the 
Empire ; it is rather of greater value, seeing that 
it is the outcome of experience. The love and 
loyalty which its children bear to South Africa is 
as natural as the air they breathe, and if we, its 
adopted children, offer like love and loyalty, I 
claim that it is a tribute which our country can 
proudly accept. For that reason I  am glad for 
the moment that I, one of its adopted children, 
am called upon to sing its praises. And what is 
the reason of this affection ; the meaning of this 
hold which South Africa undoubtedly has upon 
its people? It is that in addition to all its 
natural advantages, it is a country in the 
making, and as such, exercises an irresistible 
fascination over all who wish to live in the 
fullest sense of the term. It is this which appeals 
to all men of action ; to those who wish to take

their part in the m aking of a nation. L e t-u s
endeavour to see what claims it has on others__
to the historian, the statesman, the lover o f 
nature, the sportsman, men of business, and men 
of science. The student of history follows its 
story with enthusiasm, for as the pages unfold 
he reads of progress made against insuperable 
difficulties. It is a tale of continuous struggle—  
now against natural difficulties, now against a 
savage foe ; sometimes of efforts crowned with 
success; sometimes of disaster, but never of 
defeat. And right through the story we have a 
spirit of heroism which kindles the blood and 
makes us proud of those of our fellow-country
men who bore the heat and burden of the day. 
And what of the lover of nature? Can he name 
a spot more beautiful, or more generously 
endowed by nature than the Cape Peninsula ? 
He will tell you of its manifold and varied 
beauties and its never ending variety, crowned 
by the mountain which invests the scene with 
majesty. And this beauty is only at the gate of 
a country which can show many other scenes of 
grandeur. I f  you have spent a day in the veld 
you will have gained an experience not easily 
forgotten. You have realised a feeling of 
solitude which at first almost filled you with 
dismay. T h j silence seemed unbearable, but 
gradually you realised that the world around 
you was instinct with life, the loneliness wTas 
forgotten, and, bathed in the glorious sunshine, 
you felt the jo y  of living. These are but two of 
the many scenes that could be easily recalled, 
and I  ask you whether the most ardent lover of 
nature would not be satisfied 1 And if you have- 
not had these experiences, you can understand 
my meaning by reading two books which will 
give you perfect word-pictures of such scenes—
“  The Story of an African Farm ” and “ Jock of 
the Bushveld.” And now, gentlemen, to turn 
to the more practical features. Can the man.of 
action ask for greater opportunities than those 
offered him in South Africa 1 There are openings 
on every hand, and if each effort be not crowned 
with success, is' it not probable that often the 
reason of failure lies with the man himself 1 
There are great difficulties to be overcome, and 
no industry has more of these to contend with 
than agriculture. Yet I  venture to say that few 
countries offer greater opportunities to the 
agriculturist. If he be properly equipped with 
technical knowledge, capital and experience, lie 
will make light of the obstacles to be overcome, 
and meet with a surprising measure of success. 
We have recently had an invaluable object lesson, 
in regard to the progress which is being made in 
this great industry, and we appreciate to the 
fullest extent the assistance which the Govern
ments of South Africa are rendering towards its
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development and progress. And I think.perhaps 
you will not object to m y  mentioning the name of 
one, whose individual efforts have been of such 
incalculable value, and that is -the name of the 
President of the Witwatersrand Agricultural 
Society— Mr. Lionel Phillips, who has done so 
much for its advancement. And what opportunities 
has this country given to men of science V It is a 
question which ths majority of those here this 
evening can very readily answer; in fact, the 
answer is provided by the fact of the existence 
of your Society. You will agree with me that in 
assisting to build up and perfect this great gold 
mining industry, the scope provided for your 
ability is practically unlimited. As the repre
sentative of the Chamber of Mines, I may be 
allowed to express the appreciation which is felt 
in regard to the invaluable work the members of 
your Society have already accomplished, and as 
gratitude is an appreciation of favours to come, 
you will conclude that we expect great things 
from you in the future. I  am glad to be able to 
refer to the great change which has taken place 
in the prospects of the industry during the past 
year. The feeling of depression has given way to 
confidence in the future, and we see expansion 
on every side. But, gentlemen, it is well to 
remember the causes of this change. In the first 
place, we had to put our house in order. For 
over three years this work of re-organisation has 
been strenuously carried on, and no doubt we 
can claim with the most beneficial results. It 
w7ould be merely wasting time for me to tell you 
of the possibilities resulting from the reduction 
in working costs; you are as well informed on 
that point as I  am. But I question if these 
possibilities would have been generally recog
nised had it not been for two other important 
features— the wonderfully good strikes made at 
different parts of the Band, and the inaugura
tion of a policy of amalgamation of companies. 
The first dissipated all doubt regarding the value 
of the reef in depth ; the second gives stability, 
by extending the lives of properties and making 
it possible to effect greater economy in working. 
So you see the improved position of the industry 
is the' result of organisation and co-operation, 
and I  would ask you whether that which is 
applicable to an industry cannot be applied with 
equal success to the needs of the country. We 
are all anxious that South Africa should take its 
place in the Empire, and there is only one way 
to attain that end. Is the dream of Union to 
become a reality, or will an effort be made to 
perpetuate the present state of affairs 1 In the 
past it has been the misfortune of South Africa 
to suffer from distrust; distrust between the 
two virile races who live here side by side and 
often distrust of the Government caused by acts

which greater knowledge would have prevented. 
Surely, the time for that has passed, and we are. 
ready to recognise that, if we are to build up a 
nation worthy of the name, it cannot be accomp
lished if preference be given to any section of 
the community. Union of the country is worth
less without unity of aim and purpose. The 
Traisvaal and its Government has been in the 
van of the movement in favour of Union ; it. 
has advanced no more favourable claim, and 
it has been ready to sink all considerations as to- 
whether the Transvaal would give more than it 
received. If any were inclined to count the cost 
they were few in number, and they were un
heeded. W e kept in view the wider policy and 
recognised that the whole of South Africa was- 
to be considered. The benefits of a united 
country far outweighed mere local considerations, 
and as far as the Mining Industry is concerned,, 
we are willing that our interests should be trans
ferred from the keeping of a Government which 
understands our requirements to a Government, 
the majority of whose members will in all prob
ability be unacquainted with them. So much 
have we been willing to,give, and I  venture to- 
think that this has lead to the supposition that 
we are willing to put all consideration aside to- 
secure Union. But if I  understand the feeling 
of the people of the Transvaal, this supposition 
is entirely fallacious. W e have made a condition, 
and that is equal rights, and we have no inten
tion of yielding on that point. That Union 
should not be accomplished would be disastrous, 
but that it should be accomplished by the pre
ferential treatment of any section of the com
munity would be ten times more s o ; in fact, it. 
would be impossible. W e have every confidence- 
in our delegates, and we know that our interests 
are safe in their hands, but more is expected 
from us, and every opportunity should be takefi^ 
during the short time which must elapse before- 
the Convention meets again, to express in un
mistakable terms, that in their insistence of 
equal rights, our delegates have the undivided, 
support of the people of this Colony. W e most 
sincerely hope that the wiser counsels will prevail- 
and that Union of our country will be accom
plished on an equitable basis, and then, and theu 
only sliall we realise our strength and the glory of 
our heritage, and take the place in the Empire 
which is rightly ours.

Sir Percy FitzPatrick, M .L.A., replying to- 
to the toast, said : Progress, of course, is inti
mately connected with the toast to which I  have 
to respond, and which Mr. Da we has proposed in 
a particularly eloquent and striking speech. It 
is a good many years since I  had the privilege of 
speaking at one of your Society’s dinners, and L
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do not know really at how many I have been 
present, but they have all been very good dinners 
and excellent gatherings. • It has always been a 
pleasure to meet you upon these occasions. I 
think it has often been said, and no doubt it will 
be said with increasing frequency and force, that 
this Society in some way typifies the'condition of 
South Africa to-day. You can look back upon 
the history of South Africa. You know the 
period in which everything was left to Nature and 
the few willing but greatly handicapped, earnest, 
uninstructed people who tried to make headway 
against immense obstacles. It is easy for you to 
look back and see when the great change began 
in this country. That is the time from which 
you can date the influence of science upon South 
Africa. That is where you ought to date your 
starting point, because South Africa can be taken in 
tw o chapters— either in periods or in two chapters, 
or in parallel developments ; two different kinds 
•of development and progress. What has made 
South Africa to-day is not the old order or the 
natural conditions, but the newer development 
and the influence of science that has been brought 
to bear upon it. We have had two developments 
just as we have had two races. Personally, I  do 
not see why they should not work together in 
perfect harmony— not in rivalry, but as necessary 
complements of each other. I  am as sure as I 
stand here to-night that we are going to have 
that. O f course, we have obstacles in front of 
us, but I  th ink 'w e are accustomed to obstacles. 
I  think South Africa would lose half or three- 
quarters of its charm if we had no obstacles. I 
am sure, too, that in the pursuit of your profes
sions you would find it a very tame thing indeed 
if you had no difficulties to overcome, and, what 
is much more serious, you would find that nine- 
tenths of you would be without profitable occupa
tion. I  remember a few years back talking to a 
gentlemen who is prominent and successful in the 
.growing of fruit trees. I  said to him, “  what a 
pity it is that we have such a number of diseases 
in  this country.” He said, “  that is why I  came 
here.” I  said “  why ? ” He said, “  by the Lord 
I should have no chance in a country where 
■every fool could grow fruit.”  And so I  suppose 
you take it that way yourselves. If every fool 
■could develop the mining industry in all its 
branches with the same ease as clever men, why 

.•should you be here 1 You would be having 5s. a 
■day. That is the way it goes throughout South 
Africa. We are finding and we are going to find 
that the able men, the earnest men, the hard- 
workers are going to reap the. reward which they 
richly deserve, and, not only that, but' that the 
•country is going to reap the reward.

The Obstacles to . Union — It would be very 
■difficult for me in responding to the toast of

South Africa to avoid the subject that has been 
occupying your minds to some extent, and my 
time entirely, for the last six months, that is the 
work of the National Convention. And I  should 
think probably that you would think there was 
not much use in getting me upon my legs if I 
were not going to talk' about a subject I  know 
something about, and in. which you are interested. 
I  am in .a position of greater freedom and less 
responsibility than some of the gentlemen whom 
you would like to hear upon the subject. We 
have our obstacles there. You have only to read 
the daily papers, which sometimes record and 
sometimes create those obstacles, to find that we 
have still some serious difficulties before us. I  do 
not know what your politics are, and, to tell you 
the honest truth, I  do not much care— at the 
present time— especially as I  am not a candidate 
for election. You possibly know my politics 
better than I  know yours. On the assumption 
that you do, I  suppose that you would agree 
with me that, being in a position of no responsi
bility and great freedom, my duty would be to 
slam-bang the Government of the day as hard as 
I could. Still I  ani not going to do i t ; not only 
because we have declared a kind of truce— I  hope 
it will last long enough to satisfy everybody— but 
also because we have a very serious object in 
common, and I really do not see how one can mix 
up two things which are conflicting, one of which 
is very important— the union of South Africa—  
and the other relatively unimportant— our party 
politics. They can wait, and when the time 
comes I  suppose we will all take the matter up 
just as keenly, if necessary, as we did before. In 
the meantime we have a big national object 
before us, and that is to achieve the union of 
South Africa. With that apology I  would like 
to say a word upon a subject on which I am not 
called upon to speak at all, which discretion 
prompts me to leave alone, and that is the 
Mozambique Treaty. The responsibility of that 
rests primarily, of course, upon the Transvaal 
Government; next and almost equally upon the 
Governments of-all the self-governing Colonies of 
South Africa, because they were amply consulted, 
and they were parties to it before it was arranged. 
Subsidiarily and thirdly, a certain responsibility 
rests upon every member of the National Con
vention, and in that subsidiary position of respon
sibility, of course, I  stand. But I  have heard so 
much of this plea, alleged or true, “  it was not 
me, Sir, it was the other boy,” that I  am rather 
tired of it, and I  am prepared to accept my share 
of responsibility and something more, because I 
think it essential that we should face this thing, 
and have a clear understanding, as it stands in the 
way of a satisfactory Union of South Africa. To 
that extent, and for that reason, I  think we might
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.all take our share of responsibility. I  would like 
without going into details, for which of course, 
none but the Governments or the Government is 
responsible, to put before you one or two con
siderations. They are serious considerations for 
this country. The first consideration is th is : 
'That the Delagoa Bay railway route is 100 miles 
shorter and infinitely better in the way of gradi
en ts— bein g 'l in 60 against 1 in 35 of the Natal 
route— than any other. That is a crucial point 
to be borne in mind, and you need not pay very 
.much attention to trial trains or reports so long 
as you have that fact well in mind.

Our Trade Alone.— The second point is this, 
that the trade in dispute and being divided is our 
trade. It is our trade. It is nobody else’s trade. 
Nobody in the world has the slightest right to 
•divide that trade but ourselves. When this 
•question was raised, we knew that this particular 
trade of this particular area of South Africa, was 
.'selected out of all the rest of South Africa to be 
■divided up. No other trade is interferred with, 
•only this. W e accepted that position for the 
good of South Africa. W e were then faced, or 
the Governments were faced, with two alternatives 
— either to hand over the whole position with the 
Modus Vivendi to the Union Government, or to 
make a fresh treaty, because both the Natal 
-Government and the Cape Colony Government 
in the last Convention, when they met, had as 
the first item upon their programme the denunci
ation of the Modus Vivendi. We knew we had those 
^difficulties to face. Look at it impartially and as 
people who really believe in union, and who are 
prepared to trust their partners in South Airica. 
I  am in that position. I  am prepared to trust 
my fellow-colonists, in Natal, in the Cape Colony, 
the Free State and the Transvaal, absolutely. As 
'long as we have equal rights I  am prepared to 
trust them absolutely. I f  you take up that 
position there was only one logical course, and 
that was to hand over the whole position to the 
Union Government. W hy did we not adopt that 
■course? Well, I  tell you that the Cape Colony 
■and Natal had upon their agenda before union 
was discussed, the denunciation of the Modus 
Vivendi, and it has been in the papers for years. 

Their first plank was the denunciation of the 
Modus Vivendi. I  don’t blame our fellow- 
colonists, because they had strong convictions, 
■and they knew they were losing the trade. Put
ting myself in their place, I  say they have done 
well for their Colonies, and the censure which 
has been heaped upon them is undeserved. But 
what puzzles me in looking at this is, to find from 
■any given critic an answer to this question : 
‘ ‘ Whom are you defending?” I  can’t make it out. 
When you hear them on one point— the defence 
•of the Transvaal— they will take up the case of

Natal. When you have beaten them on that they 
will take up the case of the Cape Colony. I f  
you have to run the entire gamut of South Africa, 
defending each one, there must be something to 
be said on the ground of fairness of compromise 
for this Treaty, if they are all dissatisfied. They 
are dissatisfied. Even Portugal is dissatisfied.

The Alternative. —  The alternative to this 
Treaty would be to hand over the whole position 
with the Modus Vivendi to the Union. The 
Transvaal was willing in the last resort to do so, 
but the suggestion was not accepted, and I  will 
tell you why. Natal-^—and I do not blame them 
— felt they could not take this risk, knowing that 
they were only a small minority in the Union, 
and they would have no security to offer to their 
people, as to the trade they would have. That 
was No. 1. Then you had the Transvaal position. 
What was to happen to the whole of the Eastern 
Transvaal, to the farmers who supplied the mines 
on that side, the coal mines, the tin mines, the 
properties which Mr. Kotz^ referred to, and the 
possibility of development on that side— what 
was to happen to that if the Union took the line 
of shutting up Delagoa Bay and developing 
through Union ports, which is a legitimate 
national line to take up ? Could you have 
carried that in the Transvaal? Impossible, 
absolutely impossible to carry it. The Transvaal 
people were going into union, making great 
sacrifices, as you know, but large sections of 
them:— you cannot blame them— were not pre
pared to gamble their whole future, and to be 
completely ruined by the Union. They could 
make a reasonable reservation in defence of their 
very existence. The farmers of the Transvaal 
would not have agreed to it. The people who 
are developing the mining industry, in coal, tin, 
and other metals, in outlying districts would not 
have agreed to it. The merchants of this country 
would not have agreed to it, and the people help
ing in this mining industry, whose labour supply 
might have been cut off, would not have, agreed 
to it. By one sweep, by one act, you would have 
united every section in the country against 
union. Now, I  ask you, do you blame the 
Transvaal Government for having tried to arrange 
for a period of ten years only, something which 
will enable them to carry union ? You cannot 
fairly blame them; I  am not a member of the 
Transvaal Government, I  am not a supporter of 
the Transvaal Government, but I tell you honestly 
you- cannot stand up and blame these men for 
taking' that line. It. has been said that better 
terms ought to have been obtained from Portugal. 
Now, I  ask you again to consider this position 
rationally. To every attempt made for a reduc
tion of the terms, the Portuguese had this answer: 

" “ You have your rights under your treaty j
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exercise them.'” To exercise them meant to con
tinue the,sModus Vivendi, to denounce it, as soon 
asunion comes "into force, lose your labour supply 
at once, shut off your trade, put a pressure upon 

, them in a year’s time, suffer all you can suffer for 
a year before you can bring any pressure upon 
them ; and in the meantime not merely the 
Transvaal suffering through its industries, but the 
Cape Colony losing' all its trade, Natal coming 
down from 30%, as it was a year ago, to 22%, as 
it is to-day, and to 10%, as Col. Greene the other 
day said it would be, before Union could deal with 
the position. What prospect was there to carry 
that? It came to this, that in order to satisfy 
our neighbours and to give fractional protection 

.to our own people, which would enable us to carry 
union here, something in the nature of a new 
treaty had to be established. That was necessary 
to safeguard conditions which the Transvaal and 
its neighbours alike agreed were essential to the 
carrying of union. But here the Government of 
the Transvaal had to face another difficulty or 
complication, and you must do it the justice 
to recognise it. The new treaty was a condition 
precedent to union, yet union itself was no 
certainty, as the position to-day amply testifies. 
Thus the Transvaal had to negotiate a treaty 
whose terms would in the one case be satis
factory to the Union if union were accomplished; 
and, in the other case, be workable for the Trans
vaal if through the rejection of the draft Consti
tution by any of the other Colonies, the Transvaal 
should be driven to eithei’ complete isolation or 
partial union. Failure to consider and provide 
for this last grave alternative, which the position 
to-day shows is no imaginary one, would have 
left the Transvaal powerless to defend its rights 
and legitimate interests. We should have been 
either compelled on the one hand to accede to 
any fresh demand from any other Colony or, on 
the other hand, reduced to relying on the good
will of the Portuguese. W ould the Parliament 
and people of the Transvaal have-accepted that? 
There is no doubt about the answer. When you 
come to criticise the details of that treaty, you 
will find that there is ample power for the future 
Union Government to defend itself, and I  think 
you will find at every turn the answer to us, 
when we wanted better terms, was “ exercise your 
present rights.’ An im passe! Now I  hope I 
have not said so much as will embarrass anybody 
else, or put myself in the position of saying that
I firmly believe in every detail of that treaty. I 
have told you what .my responsibility was. I 
have put myself up for criticism and I  shall get 
it, I  know. But I  have done it with the object 
o f making an appeal to reason, , and justice, and 
commonsense. It is a relatively unimportant 
thing.. This is a compromise which was insisted •

upon by our neighbours equally with, ourselves 
This is an arrangement which, does not reflect, 
discredit upon Natal, or upon the Cape Colony 
delegates, or the Transvaal. We have given a 
good deal. Natal has secured a great deal for her 
people, the Cape Colony has secured for East. 
London and Port Elizabeth probably double what 
they have to-day. But we do not grudge it. 
to them. Let those who want to fiad fault with 
this recognise that it is as much a compromise as. 
anything else, and that the Union Government, 
will be all-supreme and all-powerful and able to 
deal with this from the Union point of view in 
the Union interest in ten years’ time. W e have, 
it is true, departed from the principle laid down, 
a most important principle, that the carriers of' 
this country— the railways— should be conducted 
practically at cost. That is of supreme import
ance to the development of the interior. We 
have not abandoned the principle, but we have- 
in a measure suspended the operation of it for 
ten years, in exactly the same way as we have- 
suspended the operation of equal rights for ten 
years, by giving to Natal and to the O.R.C. more- 
than they are entitled to in the Assembly, by
giving them equal representation in the Senate. 
We have, it is true, by this treaty, restricted the- 
power of the Supreme Parliament to deal with 
Union affairs, but so we did in deference to the- 
Cape Colony’s difficulties in the matter of the 

.native vote. But in all these things please 
remember that where we have had to depart, 
from the great principles which we have endea
voured to establish, and which we have estab
lished in the Constitution, we have only done 
so for a fixed period. The great principles, 
are there, and after ten years, which is not a long 
period in the life of a country, all these handicaps- 
or lieus upon the power of the Government, or 
the principles which we value most and which 
are most essential, will disappear, and then you. 
will have this Union founded upon equal rights, 
and with a Supreme Parliament able to take care 
of Union interests. Perhaps I  have made too- 
much of this difficulty, the treaty, but it was with 
the object of showing you and appealing to you 
to believe that it is a relatively unimportant-one. 
Get it out of the way and see to the essential.

Bedrock Principles.— The essential thing is 
the Union, and to its accomplishment the all
essential thing is the principle of equal rights.. 
Gentlemen, whether you are South African born,, 
as some of us are here, or, as Mr. Dawe said,, 
whether you belong to the other class who by 
choice have made South Africa their home, and 
whom we value as much as we value ourselves,,- 
you all know that the trouble in South Africa 
has been due. to this— that there has been rivalry 
between sections and races as to which or who
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.should have the power. When Mr. Dawe was 
talking about the mining industry and the cause 
of the present revival, I  was thinking that the 
real reason why you are having better times to
day, and why you have more confidence in the 
future, is that-you know the industry is upon^a 
sounder basis. It has come to a sounder basis, 
because those who had control of the industry—  
those who had the driving force, or who were 
inspirers of movement and enterprise— went right 
down to the root of things. You cannot alter the 
size of your reef or the gold it contains, but you 
can alter the working costs. They went right 
down to bedrock to see what was wrong and 
what was assailable ; and so we have done in 
South Africa, and in the search for this we have 
found that one cause of the unstable position was 
the lack of principle in the distribution of power 
and the everlasting struggle as to who should be 
top dog. Until that was remedied, there could 
be no peace— there could be no co-operation. 
Energies were spent and wasted .on rivalry, in
stead of being utilised in joint action. It is for 
that reason that I  value equal rights. I  have 
said it before, and I say it again, that until we have 
it firmly fixed all' else is trifling. Every sacrifice 
is worth while if you get peace between the races, 
•based upon equal rights. The struggle to-day—  
the struggle which we see before us— is a very 
natural one. It is a struggle which you have 
seen many times-in history. Those who had the 
power have always been unwilling to part with it. 
You or I  would do the same if we were in the 
same position. It is no use judging harshly. 
Look at it calmly. You will find it is human 
nature. A t the present time, fortunately for us. 
we have men of both parties— men of both races 
— who realise that that must not be perpetuated, 
that therein is suicide and ruin for South Africa, 
that that must be changed.

Look fo r  Results.— Credit neither to one race 
nor to another, neither to one party nor to another. 
Do not give credit. Look for the result. There 
are men who are not in the same position to speak 
as I am to-night, working as earnestly as I  am 
and as my colleagues are to put this matter right. 
Help them. Help them by standing firm to your 
principles. Help them by maintaining this that 
you must have the principle of equality in order 
to establish peace. Gentlemen, if you were to 
offer me this Union with the least little bit of 
advantage given to one race or one class, I  would 
say, “  take it away.” There is the seed of discord 
— the beginnings of a festering sore that will 
corrupt the whole body. _ Get it out. I  do not 
care myself, whether an impartial tribunal shall 
give to a country district, more than to a town 
district. It  does not troub’e me. The impartial 
tribunal, I  have confidence, will do justice accord

ing to the circumstances of the day in each case. 
But I will not see in our Constitution the brand 
of inferiority put upon one section or one race. 
May I  tell you how im portant'this is? I  will 
give you the sequence in this matter at the Con
vention, and I  hope that that is not a breach of 
confidence. I  do not see how it can be. A t any 
rate, you have not got from me what I have done 
on different questions— you are not going to. I 
am not going to tell you what anybody else did. 
But I  think that, in defence of the principle of 
equal rights, you are entitled to know the way 
we settled matters. First came the language 
question. We settled it upon its merits. I  refuse 
to make it a bargaining counter. We stand by 
it, and I  stand by it. Whatever is done on any 
other question, I  stand by it. We then settled 
the question of equal rights. Now, mark what 
happened afterwards. We then settled the powers 
of Provincial Councils. Do you suppose that if 
we had not got equal rights we would have con
sented to hand over the whole of the Transvaal 
affairs to the Central Parliament in which we did 
not have equal rights? We would not have done 
it. Then we settled the division of trade. Why 
should we give away our trade? D o you think 
we should have done that had we not secured 
that in any settlement of this question in the 
future we should have equal rights, man for man 
— would anybody else? It was little enough to 
ask. W e accepted it, because we had equal 
rights. Then we had the matters of finance. 
You know that the profits tax brings in nearly 
one million pounds a year. You know that shares 
in the diamond mines make it considerably more 
— say, another half-million. You know the 
bewaarplaatsen,and the mining rights not disposed 
of, are increasing every day and will total up to 
over two millions a year, and perhaps a good deal 
more, in the course of a few years. I  ask you, 
do you suppose we should have handed .over 
those resources if we did not believe we were 
going to be fairly treated and have equal rights ? 
N ever! Then we come to the question of the 
Senate, in which existing Parliaments can, if they 
choose, exercise the rights of existing majorities 
and put their own complexion upon the Senate 
for ten years. Do you suppose that we would 
have surrended that right to another party had 
we not got equal rights ourselves to come into 
force in full ten years? N ever! Then there 
was the question of the division of the capital. 
A ll these questions were settled after the question 
of equal rights-had been settled.

The Foundation Stone.— 1 believe, gentlemen, 
that those who are trying to alter what we con
sider to -be a fundamental- condition,-, an-absolute 
essential o f union, do not realise that this is- one 
of the first stones laid, that it was the foundation
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upon which the.other settlements were built, and- 
that they cannot draw that out from the founda
tion without bringing down the whole structure. 
I  read a letter the other day from an anonymous 
writer— I wish for his • own' sa.ke the writer had 
put his name to it— dealing with this question. 
He took a rather gloomy view, a much gloomier 
view than I  take, and his concluding works were : 
“  In Bloemfontein there yawns the open grave 
of equal rights.” When I read that, I  thought of 
something I  had read before : “  I  have digged a 
pit for my friend, and have myself fallen therein.” 
There is a grave dug and opened in Bloemfontein, 
but it is not the grave of equal rights. That has 
yet to be dug. _ You will never live to see the 
tombstone that commemorates the burial of equal 
rights in this country. That grave is going to 
contain the mouldering bones of that accursed 
thing, racialism. That is what we are going to 
bury at Bloemfontein. D o not be downhearted. 
It is the principle we have stood for, and nothing 
will shake us upon it. Mr. Dawe said that no 
union is worth while without equal rights. Your 
material interests are at stake. But I  brush these 
considerations aside. It is because equal rights ' 
is the basis of peace and the future of South 
Africa, and because the harmony of the two races 
is going to be built upon it, that I  value it above 
all things. You are all deeply interested and 
concerned in this, and you feel it deeply. I  know 
there has been some anxiety. I  want to tell you, 
sp far as my judgment goes, so far as my deter
mination goes— and I  am certain I  am speaking 
with equal certainty on behalf of my colleagues 
— there will be no wavering upon this point. I 
say this in no spirit o f hostility, and with no 
desire to stir feeling against our fellow-Colonists 
and our fellow-South Africans in different parts 
of South Africa. We know that they have a lot 
to learn. We have a lot to learn about them. 
They have a lot to learn about us. They have 
mistaken ideas as to what the development of the 
Transvaal is. They have not had the same 
opportunity as we have had of mixing race with 
race and knowing the leaders on both sides, the 
intentions on both sides, and the policies on both 
sides. They have not rubbed the angles oft’ that 
we have. Be a little patient with them. I  
believe that most of them are absolutely sincere, 
but they do not realise how little they have to 
fear, and how much they have to hope, from the 
principle of equal rights, which will give them 
peace between the races and the prosperity of our 
own beloved country, South Africa.

. Dr, Jas. Moir, in proposing the toast of 
“  Our Guests ”  and - “  Kindred -Societies,”  said : 
— Mr. President, Mr. Mayor and Gentlemen,—  
It is my pleasant duty  to-riight to propose to

you the hospitable toast of the evening, that o f  
the “  Guests ”  and “  Kindred Societies.” At 
this time of night, however, I  feel myself like a. 
certain wedding guest of old, who was of opinion 
that any sort of rubbish will do all right at the: 
end of a celebration of this sort, and conse
quently I  regret that, owing to my disabil: ties,. 
yon will have to do without eloquence. Now, 
Gentlemen, there is nothing new to be said 
about guests in general, and I  am not going to- 
talk commonplaces, and as for our guests in par- 

1 ticular, the main thing is that they are good 
fellows, and, besides, most are really not guests, 
at all, having" the good sense, except in a few 
instances, to be members of our Society. The 
chief appeal in this toast is that it is a personal, 
one, and not an abstraction like its predecessors. 
As for the Kindred Societies, the only thing to 
be said is : “  More power to their elbow.” Our- 
critics have said that there is no T o o m ,  with 
our small population, for so many technical ■ 
societies as we have ; that their work overlaps,, 
and so'on. This, I  take it, must have been in 
the nature of a “  brain-wave,”  arising out of' 
a very bad attack of “  co-operatie.” And this, 
leads me to what I  specially want to say to-night,, 
which is that what Johannesburg seems to need- 
at present is not fortitude or rectitude— with all 
due respect to the Municipal m otto—but tho
roughness and education— I am almost tempted, 
to say primary education. The bald fact is that,, 
so far from this being a specially brainy place,, 
in reality the most of the brainy men of Johan
nesburg, I  believe, could be squeezed into this, 
dining hall without serious inconvenience ; and, 
as a matter of fact, our Society always flatters, 
itself that this annual gathering does really 
attract most of the talent of the place. I  am. 
not saying that there are not plenty of people ia  
the Transvaal with aspirations after education 
and culture— the attendances at Prof. Ealeigli’s 
and Prof. Fisher’s lectures show this— but I  do- 
really doubt whether culture has made much 
actual progress so far. Take the Press of this, 
town, and we know the high mission of the 
Press nowadays; how it has come, through the 
spread of knowledge, to occupy in all civilised, 
countries the position once held by the. pulpit—  
well, really, you would think from our Press 
that this isn’t a civilised town. Will it be 
believed that one of our dailies, in trying to 
quote Latin, actually spelt Agamemnon with a, 
small a ; that the same paper last week said that. 
Marion Crawford before his death was reading 
Pluto’s dialogues (shades of Plato and Socrates !), 
that others spell “ vacillation” with two c’s, as. 
if it had something - to do with smallpox, and 
speak of a" stationery tramcar 1— all mistakes, 
which no ;schoolboy should make. Take our
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Municipality next— and I  hope the Mayor will 
pardon my mentioning some of the delinquencies 
of liis predecessors— look at its trairicar signs : 
“ .Cars stop here by request.” I  suppose any 
ordinary un-municipal person would have thought 
that cars stop by switching off the current and 
by application of the brake instead of “  by 
request,”  and could have told them that it should 
he “ on request.” Then we have the amusing 
advertisement, which used to emanate from the 
Municipal Pound : they used to excite us by 
announcing in the papers, “  the following is 
confined in the pound : a bay gelding.” I  have 
already mentioned the town’s ‘ swagger ’ motto,
“  Fortiter and recte,” and I will now only say 
by way of a joke that it is so modest and un
assuming that I  am only surprised that while 
they were at it, the authorities did not go the 
whole hog and claim, say, piety and good looks 
as well. Judging from the date of the motto, I 
suspect that fortitude is a covert reference to the 
Chinese dispensation ; and as for rectitude it 
smacks rather too much of a death-bed repent
ance after spending five millions. However, I 
see from the menu before me that in talking 
like this, I  am guilty of pot calling kettle black. 
Our Society also has a swagger Latin motto, 
“  Capaci occasio.” Now, Gentlemen, this motto 
does not mean, as you might suppose at a 
festive moment like this, “  a chance for the 
capacious” ; it merely means “ an opportunity 
for the competent”— so you see that this 
Society has symptoms of ‘ swelled head ’ like 
other, people. Pm afraid it’s a very catching 
complaint in this climate. Still, I  remember 
once Mr. John E. Williams saying that our aim 
should be to try and equal our possibilities, and 
if we combine this with our present motto, we 
get at the root of the matter, something really 
worth aspiring to, namely, thoroughness in 
everything, so far as we possibly can. Well, 
Gentlemen, I  have blethered long enough, and 
you will say that I  have treated our friends 
who are outside the scientific circle —  for, of 
course, we ourselves are the salt of the earth, 
the elect— in a very unfriendly and cynical 
way, something - in the style of Mark Twain’s 
Essay on Friendship : “  The holy passion 
Friendship is of so sweet and steady and loyal 
and enduring a nature, that it will last through
out a whole lifetime, if not asked to lend money ” ; 
therefore I  want to say. that naught has been set 
down in malice, and that Pam  sure that there is 
quite a lot of potential culture here which only 
wants to be organised and made accurate and 
thorough. Gentlemen, I  give you the good health 
of our Guests,coupled with the name of Sir Thomas 
Price, and prosperity to our Kindred Societies, 
coupled with the name of Dr. Temple Mursell.

Sir Thom as Price, in responding, said : ' Mr. 
President, Mr. Mayor, Dr. Moir and Gentlemen. 
It was my misfortune not to catch the whole of 
the eloquent speech in which Dr. Moir submitted 
to you the toast of the Visitors and Kindred 
Societies, but from the applause with which the 
observations he made were greeted, it was quite- 
clear as to the consideration he was extending to 
the visitors and kindred societies. I heard just, 
two words and they impressed me. One was- 
“ good looks,” and the other was “ fortitude.”  I. 
shall leave both of these to my friend, Dr. 
Mursell, to respond to, as he is much more quali
fied to deal with, the question of good looks than, 
the present speaker. May I say to you, Mr. 
President, that you have given us a good dinner,, 
you have treated us as comrades and brothers, 
you have given us a most enjoyable evening, you. 
have given us an opportunity of listening to 
eloquent and important speeches, and as a spokes
man of the visitors, they would not wish, and I 
certainly shall not be so ungrateful as to inflict a, 
speech upon you for the purpose of removing- 
some of the impressions which have been created 
by the addresses they have heai’d. But I do 
desire to express to you on behalf of the visitors 
our admiration for the work you have done, and 
of the extraordinary extent to which the people 
of South Africa are indebted to the members of 
this Society for the progress and the unique- 
positiou in the world which this country occupies,, 
and particularly with regard to the industry with 
which you are so much associated. May I say- 
tliat instead of your talking about what you will 
do, instead of shouting about what you have done,, 
you have occupied your time in making the 
industry, in making the work with which you 
are associated take absolutely and quite clearly 
the first rank in the whole world. You have- 
succeeded in accomplishing things which were 
considered even a few years ago impossible 
of accomplishment. You have done things 
which all over the world elsewlieie, they have- 
failed to accomplish, and we in South Africa., 
owe you a deep debt of gratitude for what.- 
you have done. One thing I would desire to- 
draw your attentiou to is this. I think you will, 
expect me to refer to the railways. With regard 
to the railways, you may take it that petrol 
traction is going to take a not unimportant, 
share in rendering certain service on the railway 
and I appeal to you as the Chemical and Metal
lurgical Society to see to it that you will provide 
us with something that can be produced in South 
Africa to work these motors, without our having 
to go elsewhere for petrol. You have done so, 
much in other directions that it seems to me to-, 
be a little thing for me to ask you to' do, namely, 
to find the necessary material .to.supply us .with.
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petrol for working that particular service required 
-on the railway. The other thing I  ask you to do 
is this. You have heard about the position 
which base metals are going to occupy in the 
welfare of this country. I  entirely agree with 
■all that has been said, and I  do feel that I have 
opportunities of knowing a little of what the 
prospects are in that direction. My appeal to 
you  is this, that you will see to it that instead of 
our having to send base metal ores in a concen
trated form out of the country, you will provide 
the means necessary to see that these base metals 
:shall go out of the country in a merchantable 
form, so that you can use the base metals in your 
■own country to begin with, and send your surplus 
•oversea after treatment in South Africa. We will 
make a bargain. You have got very low rates 
fo r  concentrates to-day, produce these metals in 
merchantable form and the speaker will be one of 
the first to help you along with regard to low 
rates, to enable the merchantable article to be 
•exported, at a profit to this country. One gentle
man says “  Union will settle that. Well, if I  
know anything about union and the position the 
Transvaal will occupy in the union, and, may I 
say, if I  know anything of the people of South 
Africa outside the Transvaal ; if you produce the 
■article in merchantable form, I  do not think the 
people of this country will stand in your way so 
far as railway rates are concerned, in getting these, 
base metals in the form of ingots exported. Let 
the public come along and see the quantities of 
scrap the railways and mines are producing. It 
will, however, be one of the most valuable articles 
you  have, to combine with some of the ores you 
have got in this country, and which my friend, 
Mr. Kotz6 has so much turned his attention to. 
W e will then, when it can be so used, be quite 
ready to increase the rates' on scrap metal. 
Gentlemen, I  am sorry I  am intruding upon you 
unnecessary railway questions. I  am here reply
ing on behalf of the visitors, but the temptation 
was too great to answer the questions put to me 
•as a railway man.

Dr. H. Temple Mursell (Vice-President, 
Transvaal Medical Society), who also responded, 
said : “  I  feel some diffidence in getting up to 
respond to this toast. In the first place I have 
to  endeavour to the .best of my ability, to 
represent the President of the Society, which I 
•am more particularly associated with —Dr. 
Porter— who, I  sincerely regret, is not at the 
present. moment in South Africa-, or he would 
undoubtedly have made a point of being here ; 
and I  regret his absence extremely on niyow n 
behalf because I  think he is the wittiest and most

eloquent speaker that my profession manages to 
produce. Another reason why I  have a more than 
usual diffidence is because there is an ancient and 
absolute rule in my Society which forbids the pre
sence, as guests, of any other than members of my 
own profession at our annual dinner. Consequently 
I  feel that I  have, to a certain extent, obtained a 
most excellent dinner under false pretences. But 
I  have reason to believe that largely through Dr. 
Porter’s own request that rule will be abrogated, 
and I  trust that at our next dinner we may have 
the pleasure of seeing your representative there 
as our guest. Now I have always been led to 
believe that your Society is the premier scientific 
society in this country. I  see that remark has met 
with your full approval. I  do not wish for a 
moment to cast any doubt upon it, for you have 
this unique advantage amongst scientific societies, 
you can appeal to the-man in the street. -There 
is an idea at the back of his mind, rightly or' 
wrongly, that however abstruse, however scientific 
your debates or papers may be, that you have 
one ultimate aim in view, namely, the reduction 
of working costs. N ow that, of course, appeals 
to him at once. So far as I  am personally 
concerned when,, from time to time, I  have 
endeavoured to read some of your transactions. I 
have been more or less mystified; especially 
when I  read such abstruse things as Dr. Moir’s 
effort to produce something new about the atomic 
theory. It is many years ago th a t ' I  had the 
misfortune to study something about the atomic 
theory and I  have completely forgotten all about 
it. As for the Society which I  immediately 
represent, I  am afraid it does not appeal in the 
smallest degree to the general public. It is 
regarded with a considerable amount of suspicion 
and distrust, the prevailing impression being 
that we are met to talk, at regular periods and 
confess to each other the mistakes we made since 
we met last. I  can assure you that this is 
absolutely wrong. We never reveal any mistakes 
at all. There is one idea firmly fixed in the mind 
o f the man in the street, and that is we make no 
endeavour to reduce working costs. I  freely 
admit there is not the smallest necessity, because 
so far as my own small experience goes, the 
general public does that most efficiently for 
itself. I f  they get into the slightest difficulty 
there are no working costs at all. I  am supposed 
to return thanks to the toast of kindred societies. 
As I  have only the faintest idea of the number of 
societies to which you claim kindred, I  cannot 
mention them individually, but I  wish to associate 
them with my sincere expression of thanks for 
the 'splendid hospitality you have shown us 
to-night, and to thank you from the bottom of 
my heart for the privilege of being allowed to be 
present here.”
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The Mayor (Mr. C. Clmdleigh) : Gentlemen,
I  dare say that you have all looked at the toast 
list and felt that the items 011 that toast list 
have been completed. Yet I  am bound to say, 
there is one very important one which does not 
appear on the list, and that is the toast of your 
worthy President. I should just like to say a 
word or two in reference to your Society, and 
particularly to your President. 1 am told that 
lie was one of the few who some fifteen years 
ago assisted at the inauguration or creation of 
your Society, He has been a member all that 
time and, as he said— and I  am sure you will 
agree with him— it was one of the proudest 
moments of his life when he stood up to reply 
to the toast of your Association. I  dare say you 
all feel proud of your Society and of your 
President. I  feel, as a commercial man, somewhat 
out of place when I  see so many scientific men 
and, as far as I  can see, all connected with the 
mining industry. I  am a commercial man, and 
I am proud to be one. Still I  am going to lay 
claim to belong to the mining industry. When 
Mr. Dawe was proposing the toast of South 
Africa, he referred to the veld. I  may say I 
once spent nearly two years 011 the veld, and I 
travelled once in a bullock wagon more than 69 
clays, and I  can assure you, Gentlemen, the 
charm of the veld has never left me, and when I  
say that in 1887 I  was digging for gold, I  think 
you ought to accept me as belonging to the 
mining industry. Therefore, I  feel that in pro
posing the toast of your President I  am proud 
to do so as a man connected with the mining 
industry, and I  also feel proud to be present 
here to-night as representing the town. On 
behalf of the town I  desire you to accept my 
heartiest thanks.

The President, in response, said :— Gentle
men, it only remains now for me to thank our 
worthy Mayor, Mr. Chudleigh, for having so kindly 
proposed my health. As I  told you before, it 
was an exceedingly proud moment when I  stood 
up to respond as your President to the toast of 
the Society and the kindly way in which- the 
toast was proposed and received would, if I were 
not such a modest man, tend to produce that 
terrible disease, which I believe our medical 
friends would designate, “ oedema elephas capit- 
itis,”  as there mast be an “ it is ” in these days. 
However, Gentlemen, I  do not propose to suffer 
from “  swollen head.” I  thank you, Mr. Mayor, 
very heartily for the kind words you have spoken 
and you, Gentlemen, for the kind way in which 
you have received the toast.

The singing of the National Anthem brought 
the gathering to a close.

Obituary.

. The following deaths are recorded with much 
regret :—

Mr. A inu u it W arkkn K undall Puikcu, 
M .Am .LE E., M.Am.Soe.Mech.E., Station Super
intendent of the Victoria Falls Power C o , Ltd, 
(Germiston Branch), died on the 13th April from 
ptomaine poisoning and malarial fever, contracted 
during a recent visit to Zululand. Mr. Peirce, 
who joined the Society as an Associate in July, 
1902, was formerly Consulting Electrical Engineer 
to the Consolidated Gold Fields of S.A., Ltd , 
and General Manager of the General Electric 
Power Co., and the news of his sudden death 
came as a great shock to his many friends.

Mr.'GuoKC.K P e u c y  W o o d v i l l e  R o f e , A sso c . 
S.A.S.M-., Metallurgist, Riverina Gold Mine, 
Western Australia, the death of whom was 
notified recently, was admitted an Associate of 
the Society in July, 1905.

Notices and Abstracts of Articles and 
Papers.

CH E M ISTR Y.
IIU sting OK IitON. — “ Tlie role played by C 0 2 

furnishes the foundation for a series of experiments 
( lie results of which are stimulated as follows :
1. Iron will rust under conditions in which C 0 2 is 
absolutely absent. 2. A ir containing 15% C 0 2 
under the same conditions is only twice as active as 
air absolutely free from C 0 2. It is not likely or pos
sible that the small amount present in the atmos
phere exerts any action on the process of rusting. 
3. The degree of attack is dependent on the manner 
of introducing oxygen (bubbling of air, exposure to 
(liil’using air, etc.). The introduction of oxygen by 
bubbling air through llie solution is about twice as 
active in promoting rust as the simple contact of the 
surface of the liquid with the air. 4. The rusting is 
dependent on the partial pressure of the oxygen in 
the atinospheie above the liquid immersing the 
sample. I 11 an atmosphere of pure oxygen the 
attack is three times as strong as in ordinary air. 
lJure C 0 2 eauscs 110 peculiar rusting. It acts as any 
acid by dissolving with the evolution of hydrogen. 
True rust only appears on the introduction of 
oxygen. Free oxygen is necessary for rnsling, the 
presence of the oxygen combining with hydrogen as 

■water playing no part in the action. Iron is an 
extraordinary sensitive reagent for. the determina
tion of oxygen dissolved in water. It is not, how
ever, available for quantitative determination 
because the loss of weight of the iion is partly due 
to oxide in each of the two states, the proportion of 
ferrous and ferric not being constant. Rusting may 
be prevented by removal of oxygen from water. 
Evacuation and boiling are not technically possible 
iu most cases. Even when removed, a coaling of oil 
will not prevent reabsorption of air. W ith this
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knowledge of corrosion it limy be said that the 
velocity of rusting is proportional to the distance of 
the metal from the surface of the liquid in contact 
with the atmosphere ; to the area of this surface of 
con ta ct; to the rate a t which oxygen is bubbled 
through the solution ; to the partial pressure of the 
oxygen in the atmosphere above the liquid ; to the' 
rate at which the iluid in which the iron is placed is 
renewed ; to the proportion between the surface of 
the iron and the volume of the liquid it is in; a mathe
matical discussion is given of these ratios. The 
action of hydrogen peroxide in various concentra
tions allowed of no particular conclusions being 
drawn.

In general, it was proven that iron rusts less, and 
other metals more, when placed in contact with a 
metal lower in the e.m.f. series than the iron, 
in a solution which ordinarily rusts iron. The 
opposite is true when in contact with a metal above 
itself in the series. A sample of iron in contact with 
copper, rusted 25% more in the tap water of 
Charlottenburg, and 47% more in artilieial sea 
water, than when placed in these two solutions 
alone. Contact with nickel increased the attack on 
the iron 14 to 19%. Cast iron in contact with 
wrought iron protects the wrought iron at its own 
expense. The wrought iron showed 28% less corro
sion in a solution through which air was bubbled, 
and 50% less in a solution in contact with quiet air. 
In general, it was found that iron in contact with 
identical metal mechanically treated in various ways, 
showed a difference in potential between the various 
samples. W hen overheated and ' non-overheated 
metal are placed in contact in water, the non-over- 
heated metal is more strongly rusted than when 
placed therein alone.” — I I e y n  A n d  B a u e r .— 
Electrochcmieal and Metallurgical Industry, Jan., 
1909, p. 33. (A. M e A. J.)

C o l o r i m e t r i c  M e t h o d s .— In one modification of 
this method a solution of sodium plumbite, made by 
dissolving 60 gm. of lead acetate and 90 grn. of 
caustic soda in 1 litre of water, is added to the 
sulphide solution to be tested and the colour matched 
by adding a standard solution of lead nitrate to a 
solution containing an excess of sulphuretted 
hydrogen or of sodium sulphide, the two solutions 
being placed in cylinders of the same diameter tilled 
to the .same depth in the usual way. Theassumption 
made is that when the depth of colour of the two 
solutions is the same, they will contain the same 
quantity of lead sulphide. This is by no means the 
case. I'or example, solutions containing sodium 
sulphide equivalent to 0'0006 gm. of potassium 
sulphide were treated with 2, 5, 10, and 20 c.c. of 
the alkaline lead solution and the colour matched by 
adding a solution of lead nitrate (0.15 gm. per litre) 
to a solution containing 0'015 gm. of sodium sul
phide (total volume in each case—-60 c.c.). The 
quantities of the lead nitrate solution required were 
15'1, 11-8, 12'4; and 10'4 c.c. respectively. Again, 
solutions containing 10 gm. of potassium cyanide 
and 0'0015 gm. of potassium sulphide were treated 
with 50 c.c. and 5 c.c. of the alkaline lead solution, 
and matched against a solution containing sulphur
etted hydrogen equivalent to 0'425 gm. of potassium 
sulphide. The quantities of lead nitrate solution 
required were 15■ 1 c.c. in the one case, and 21 0 c.c. 
in the other. The quantity of sulphuretted hydrogen 
or of sodium sulphide used in the comparison solu
tion also affects the result, for example, solutions 
containing 0'0006 gm. of potassium sulphide and 
1 c.c. of the alkaline lead solution in 60 c.c. were

matched against solutions containing 0 015, 0 03, 
and 0'075 gm. of sodium sulphide; 14'8, 124, and 
10'9 c.c. of the lead nitrate solution were required in 
the three cases. The difference is not so large when 
different quantities of sulphuretted hydrogen are 
used, but it is in the same direction. Finally, the 
depth of colour is not the same in solutions of 
sodium sulphide and of sulphuretted hydrogen, two 
solutions containing sulphide equivalent to 0'033 
gm. of potassium sulphide wrere prepared : the one 
contained sulphuretted hydrogen, the other sodium 
sulphide ; 10 c.c. o f the lead nitrate solution added 
to the (irst gave the same depth of colour as 13 c.c. 
added to the second.

In all these experiments the solutions were made 
up just before use, with water which had been boiled 
and cooled out of contact with air. It follows that 
the depth of colour of the lead sulphide is affected by 
the nature and quantity of the other constituents of 
the solution. Comparisons of colour are only possible 
so long as the lead sulphide remains colloidal. 
Linder and Picton’s work on colloidal arsenic 
sulphide (Journal o f  the Chemical Society, 1895, 63, 
and 1905, 1914) suggests that the colloidal lead 
sulphide consists of complex molecular aggregates 
n (mPbS.H2S), in which the hydrogen is replaceable 
by metals. The colour would then depend on the 
values of n, m, and on the nature of the sulphide 
combined with the lead sulphide, which w^ould, in 
their turn, depend on the nature of the substances 
present in the solution. Hence a reliable colori
metric estimation can only  be made when the two 
solutions have the same composition. This condition 
is fill tilled in the ingenious method described by G. 
W . Williams (Journal o f  the Chemical, Metallurgical 
and Mining Society o f  South A frica , 1905, 6, 170; 
this Journal, 1906, 137). Two equal quantities of 
the cyanide are dissolved in boiled water, the 
sulphide is removed from one of them by shaking 
with lead carbonate and filtering, the same quantity 
of alkaline lead' solution is then added to each and 
the colour matched by adding a standard solution of 
sodium sulphide. Another advantage of the method 
is that atmospheric oxygen acts approximately 
equally on the two solutions, and therefore the error 
due to this source is eliminated to a great extent.

A  sample of potassium cyanide tested by this 
method gave 0 0309 and 0'0296% of potassium 
sulphide, whereas the direct titration method 
described above gave 0'0246 and 0'0240% of potassium 
sulphide, or, after correction by multiplying by 1'25, 
0'0037 and 0 0300% of potassium sulphide.

A  few' experiments wTere made with the method 
described by W . Feld (this Journal, 1903, 1068), in 
which the sulphide solution is distilled with excess of 
magnesium chloride in a current of carbon dioxide, 
the sulphuretted hydrogen evolved being absorbed in 
a known quantity of iodine solution acidified with 
hydrochloric acid. The apparatus used was that 
previously described (this Journal, 1904, 244) with 
the addition of a set of potash bulbs containing 
iodine solution and a second U-tnbe containing a 
little N / 10 sodium thiosulphate. In order to see 
whether any oxidation of sulphide takes place in the 
distillation, a solution of sodium sulphide was (I.) 
precipitated with pure zinc chloride and the sulphur 
in the filtrate estimated, after oxidation, as barium 
sulphate. II. Another portion of the solution was 
run into a boiling solution of magnesium chloride 
and boiled until free from sulphuretted hydrogen, 
the residual sulphur being estimated as barium 
sulphate. III. A  third portion was treated in the 
same way after adding a solution of 10 gm. of pure
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crystallised NaCN.2HaO in boiled water to it. The 
results were

Sodium
sulphide

used.

Residual sulphur calculated as 
sodium sulphide.

' I. II. ill.

gm. gm. gm. yin.
0 1 6 2 0 0013 0 0024 0*0037
0-013 0 0005 0 0002 0*0001

It appears, tlierelore, that the sulphuretted 
hydrogen can be expelled quantitatively, and pro
vided that a sufficiently long train of absorbing 
vessels is used, it is easy to absorb it in the iodine 
solution. For example, in one test 0 0736 gm. of 
sodium sulphide was distilled and0 '740gm . found 
from the iodine used.

Summary. —Of the three methods discussed the 
direct titration of sulphide by means of lead nitrate 
is the most rapid and simple ; suitably corrected itis 
sufficiently accurate (for quantities of potassium 
sulphide under 0 ’1%). G. W . W illiam s’ modification 
of the colorimetric method is more accurate, but it 
is slower, owing to the necessity of using boiled 
water and checking the strength of the standard 
sodium sulphide solution at frequent intervals. (A  
solution containing 2 gm. of potassinm sulphide per 
litre, for example, lost 28% in 18 hours.) W. Feld’s 
method is the most accurate, but it is far too slow 
for works’ purposes, and it can only be used by a 
skilled operator.” —T h o m a s  E w a n .— Journal o f  the 
Society o f  Chemical Industry, Jan., 1909, p. 12. 
(A. M c ^ . J . )

O r i g i n  o f  t h e  D i a m o n d .— “ In an article by Mr.
S. Meunier, published last year in Science an X X  
SUcle, the origin of. the diamond is discussed, 
especially from the point of view of meteorites, which 
have played such an important rOle in the study of 
this problem, leading to llie well-known experiments 
of Moissan, A fter examining meteoritic iron from 
the Canon Diablo, Moissan concluded that enormous 
pressures had intervened in the formation of this 
meteorite, like all others, and that this was the key 
to the question. Consequently lie concluded that 
spontaneous production of heavy pressures will pro
duce artificial diamonds. His idea was correct, 
observes Mr. ' Meunier, although the method 
invented by Moissan did not give, perhaps, the great 
degree of piessure he imagined. However, there is 
something much more important omitted by 
Moissan, because he had not sufficiently studied 
meteoritic iron, which is the fact that everything in 
their structure and composition tends to pioVe that 
meteorites are not produced by fusion. Several 
proofs can be given. In the first place, fusion 
absolutely disorganises meteoritic iron, and the 
slowest cooling is incapable of restoring its initial 
structure, and analysis demonstrates that there are 
very unequally fusible substances in contact in these 
meteorites. For example, iron and nickel alloys, 
fusible at over 1,200° C., are very delicately 
arranged around a core of iron sulphide, winch could 
not resist 400° C. From these analyses and observa
tions, it results that meteoritic iron is produced by 
concretions and not solidification of fused matter. 
This completely alters the aspect of , the mode of 
formation of the diamond and the studies undertaken

to solve this problem industrially. In fact, experi
ments have demonstrated that' the elements of 
meteoritic iron can be reconstituted and assembled 
by the action of properly selected fumes at red heat. 
Thus, according to Mr. Meunier, theory points to 
the possibility of obtaining diamonds' from the 
reaction of hydrogen gas under pressure on carbon 
chloride fumes. This question of pressure is very 
difficult. A t the ordinaiy pressure amorphous 
carbon, or at most graphite, is produced, and the 
plant to compre&s gases during their reaction, which 
must be of long duration, has yet to be invented.” — 
The Mining Journal (London), Feb. 13, 1909, p. 217. 
(A. R .)

L i q u i d  A m m o n ia .— “ A  review was given of the 
devices now in use in this country and abroad, and 
it was pointed out that a source of error inherent in 
some of them was the moisture contained in the 
atmosphere, which could not be excluded from the 
sample. Tlie new apparatus excludes this eiror. 
entirely and its accuracy was demonstrated by 
repeating the experiments of Lange and Heffter 
(Chemischc Industrie, 1898, p. 2), with liquelied 
ammonia gas of the greale.-t purity, and also with 
mixtures of this ammonia with known quantities of 
benzole, pyridine, alcohol and water.

The liquefied ammonia gas used in these tests bad 
been made, from sulphate of ammonium previously 
purified from all volatile carbon compounds. For 
this reason it was certain that no carbon compounds 
like benzole, pyridine, alcohol, etc., could be present, 
and the limit of water was ascertained (by treatment 
with metallic sodium and measuring the hydrogen 
evolved) to be less than 0'002%.

The average of five analyses made in the new ■ 
apparatus of this ammonia showed it upon evapora
tion to leave a residue of not more than 0 00175%, 
consisting principally of water, iron oxide and 
lubricating oil, while Lange and Heffter, using 
Urban’s method, have worked with liquefied 
ammonia gas leaving upon evaporation 0 ’2% of a 
non-volatile residue.

Evaporation test of pure liquefied ammonia gas 
containing known quantities of benzole, pyridine, 
ethyl alcohol or water :—

Liquid A ddi- A ddition  evaporated. 
N H 3. tion . % by  % by 

Substances present. gm . gm.. Urban. Frerichs. 
Benzole and pyridine 99 0 1 0  — 15 
Benzole ... ... 98'5 1'5 41 59 
Pyridine ... ... 99 0 1 0 33 24 
Ethyl alcohol ... 99-0 l'O 20 17 
W ater ... ... 98'9 1‘1 17 11

U sed am m onia leaving 
lipon evaporation.

0-2% None.
The limit of accuracy of testing with the new 

apparatus has been ascertained as follows :—
For water to ... ... ... 0 002%
For alcohol to ... ... ... 0'006%
For pyridine to... ... ... 0'009%

■ For benzole to ... . . ... 0'110%
The new process of Dr. Fieriehs (United Slates 

patent 905,415, Dec. 1, 1908) for making pure liquid 
ammonia is about to be tried on a large scale. Its 
essential features are as follows : Commercial sul
phate of ammonium is heated in a still to about 
200° C.—a temperature sufficiently high to volatilise 
the carbon compounds in the salt and to convert the 
nitrogenous-organic compounds into sulphate of 
ammonium by reacting with the sulphuric acid of 
the ammonium salt. No considerable quantities of
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ammonia gas are thereby liherateri from the salt. 
To facilitate the process of purification, an air blast 
may be introduced in the still. A fter this purifica
tion process is over, the temperature is raised to 
350°, to get the reliction

(NH4)2 S04 = NH41IS04 + NH;).
If the temperature is fnrthcr raised to 400° C., 

the reaction is quickened. No ammonia is destroyed, 
but the acid sulphate of ammonia is decomposed into 
pyrosulphate of ammonium and w ater:—

2 N H4HS04 = (NH4),S.A + H20.
The resulting pure ammonia gas is then worked 

into'the desired products, while the acid sulphate of 
ammonium and pyrosulphate of ammonium resulting 
from the operation are dissolved in water, and the 
resulting solution of acid sulphate of ammonium is 
utilised for absorbing volatile ammonium compounds 
and impure ammonia gas coming from crude 
ammoniacal liqnors during the initial distillation 
thereof or otherwise obtained. This completes the 
cycle of operation, the- sulphate of ammonia thus 
obtained being; treated as before.” —F .W . F uerichs.
— Electrochemical and Metallurgical Industry, Feb., 
1909, p. 63. (A. M eA. J.)

M E T A L L U R G Y .
. . T h u  L e a d i n g  N a t i o n .— “ The Germans have 
made the greatest advance in economic metallurgy 
of any nation in this world during the last five 
years. They have utilised their by-products to a 
greater extent than any other manufacturing 
nation. Not only that, but they have developed 
their mechanical appliances with reference to 
manufacturing to an extent that no other nation 
has, and they have developed their quality to a 
greater extent than any other nation during these 
past live years. In other words, manufacturing in 
Germany five years ago seems to have had a com 
plete renaissance, and they have advanced very 
much more rapidly than any other nation, for the 
reasons I  have given. For two reasons : the first, 
the very excellent technical education of their 
metallurgical engineers in Germ any; the second, 
Ihe most important, the labour conditions in Ger
many as compared with the conditions in England. 
I think the labour conditions in England are the 
worst of any of the great manufacturing countries of 
the world. . . .  Germany is rapidly adopting 
the same methods' and blast-furnace practices that 
we are, with reference to economies in handling the 
material, but they have gone much fnrther than we 
have in the introduction of the use of their-.waste 
gases. Germany was the first country to use waste 
gases for the development of power, which makes a 
very large saving in the cost of pig iron. W e are 
rapidly adopting it, but, to tell the truth, we are 
following; Germany in that respect.” — C h a r l e s  M. 
S c i i a w b , 'Committee of W ays and Means, 
W ashington.— Engineering arid Mining .Journal, 
Dec. 26, 1908, p. 1,267. (A. 11.)

L e a d  A c e t a t e  in  C y a n i d a t i o n .— Mr. C. M. 
Eye writes to the Mining and Scientific Press to call 
the attention of other cyanide workers, especially of 
tlio.se using lead acetate in their work, to a case 
where, in a mill in charge of the writer several 
years ago, litharge was substituted for that salt, to 
good advantage. The material being treated was a 
concentrated tailing re-ground to pass 50 mesh, the 
greater part of the slime being removed before 
treatment by agitation in vats 20 by 20 ft. Thus the 
material agitated was largely line sand, containing

much pyrrhotite and a little arsenopyrite and 
chalcopyrite. The stirring action was very strong.

Soluble sulphides formed during treatment 
required the addition of at least 2J lb. lead acetate 
per ton of solids in the charge. As this formed a 
heavy item of expense, W illiam Magenau, the 
cheniist of the mill, experim ented'with other lead 
salts and found that litharge, added to the charge in 
the proportion of 1J lb. per ton, was equally 
effective. As litharge cost only half as much as 
acetate, it effected a reduction in cost for this item 
to 30% of the former figure. Besides, it was easier to 
use, simply requiring to be weighed and sifted into 
the agitating charge.

This substitution may not be generally applicable, 
nor in some cases even possible, but it has occurred 
to me that it might be used to advantage in tnbe- 
mill work, adding the litharge with the feed. This 
would be the logical place to add the litharge when 
grinding in tnbe-mills with cyanide solution, which, 
in my opinion, is likely to be the practice of the 
near fnture.” — C. M. E y e .— Mining and Scientific 
Press, Jan. 9, 1909, p. 82. (K. L. G.)

M i l l i n g  C o s t s .— “  If a close margin of profit is 
conducive to reduced costs and increased efficiency, 
it can be introduced into any mill by assuming that 
the. ore is bought from the mine on an-arbitrary 
margin, the basis of purchase established being 
maintained throughout, whether it show loss or gain. 
For instance, in a certain mill the average experi
ence for the pre eding year shows a net profit of- 40% 
of the average gross value of the feed. Then 
establish as a basis of purchase from the mine, say 
38% of the assay valne of the feed on date of 
delivery to the mill. This will leave a 2% margin of 
prolit under conditions existing for the previous 
year, and will establish a standard for comparison. 
Hut fluctuating conditions will make it interesting 
to keep the balance on the prolit side of the ledger, 
and the (ignring can be made as closely as if the ore 
were actually Deing purchased in this way. For 
example, a lead concentrator treating 1,000 tons per 
day and working under the above assumption with 
lead at 5 cents per lb. and silver at 55 cents per oz., 
would make a- profit of about §2,000 per month. 
W ith the prices reduced to 4 cents per lb. and 50 
cents per oz., the extraction and operating costs 
being the same, the result would be a deficit of 
about .$500 per month. These figures leave a vastly 
different impression from the customary ones 
involving gross valnes of hundreds of thousands of 
dollars.

W ith  the above assumption for a starter, the 
following suggestions might be applied for arriving 
at milling costs and efficiency. They apply, in this 
case, to a lead-silver concentrator.

1. Get the dry weight of ore milled each day.
2. Arrange the feed-sampling apparatus so that 

the assay of the feed represents the actual contents 
of it, rather'than an abstract figure on an assay 
report.

3. Have the sponts carrying the concentrate dis
charge into a trunk launder for each class of pro- 
dnct, and let these discharge into their respective 
bins in such a way as to adniit of easy time- 
sampling.
. 4. Have tiuie-saniples taken hourly of the 
different classes of concentrate from the above 
launders and the total sample for. 24 hours of each 
weighed and sampled for moisture and,assay in such 
a way that the least time, will elapse between the 
end of the sampling period and the assay results.
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5: Calculate the gross value of the marketable 
mineral content of the feed and of the product each 
day at the market rate for that day. The ratio gives 
the extraction accomplished.

6. Assume a constant as cost for the ore at the 
mill, say, a certain percentage of the assay value, as 
a standard for comparison.

7. Figure the actual profit from shipping the 
different grades of product in No. 4.

8. Find the" net daily profit by subtracting No. 6 
from No. 7 and the daily cost of operating from the 
result.

9. Have each machine in the mill arranged for 
sampling its feed and products separately by time- 
sample, if possible.

10. Number each machine and determine the cost 
of operating it for 24 hours.

W ith  the above data in shape yon can, with prac
tically the same amount of labour as is now devoted 
to sampling and assaying grab samples of tailing 
and products from which no tangible results can be 
obtained, get actual results in dollars and cents 
eaclr day, showing very closely the profit from 
operations and the efficiency of the plant.

The test-sheet s enable yon to have a number of 
tests made each day on individual machines, depend
ing as to number upon the capacity of the assay 
office and the sampling force. These tests should be 
made systematically, but not in regular rotation, so 
tliat the operatives, knowing their machines to be 
next in order, could have them in apple-pie order 
for the occasion. If these tests were made impar
tially, regardless of the conditions under which the 
machine is running, some interesting data could be 
gathered as to the losses from machines working 
badly temporarily. These data, I believe, cannot be 
gathered. from ‘ experience.’ The above system 
would undoubtedly tend to increase the efficiency of 
millinen.” — R. S. H a n d y .— Mining and Scientific 
Press, Jan. 23, 1909, p. 156. (A. R.)

M IN IN G.
T a p e r e d  T im b e r  P r o p s .— “ When props were 

set tight and the roof began to weight and move, this 
movement tended to tilt the prop slightly, with 
the result that some portion of the base of the prop 
was not resting on anything. The foot was really 
broken in sections, and when the last yielded, the 
prop kinked uphill. Indications of the ineqality 
of this force might sometimes be found in the lid, 
one portion being compressed or crushed more than 
another. His belief was that there was too much 
timber at the base of the prop to allow it to ‘ rock ’ 
with, or lend itself to, the roof movement.

It was, however, quite a different matter with 
either, the tapered or the sharpened prop, and was 
probably one reason why the latter lasted much 
longer in inclined measures. The question of taper
ing bars was particularly important, as that district 
was specially suited for its exploiting. It was ques
tionable whether any district in England was put to 
so much expense for road repairs. It was not un
usual to find that the majority of bars broken or 
breaking on some of the levels were broken through 
side weight, and when ripping and re-timbering was 
being done the amount of dirt drawn off was nothing 
like proportionate to the damage. Some ten or 
twelve years ago, the writer beard of a system in 
vogue at a local colliery where men were employed 
by the butties at the week-end, loosening the ends 
of bars by cutting the sides free. In a working stall 
in the Barnsley bed, or Nottingham Top Hard coal, 
>vhich was 5 ft. thick, the roof was barred, the bars

being ordinary 5 ft. props split in two and spaced 
from 4 ft . to 4ft. Gin. apart. Packs were kept built 
up to the timber and the holding was usually 5 ft 
deep, kept if possible close up to the tub. By this 
method the weight was transferred along by the 
tapered props on to the face and proved of'm aterial 
assistance in breaking down the coal. The floor was 
hard and the roof heavy and tender, and the pack 
side prop was usually the old face prop of the last 
web or buttock.

The objection to the tapered prop had been raised 
that it was a question of economy rather than safety, 
but he contended that the tapered prop was more 
economical and efficient, a point on which both 
masters and men agreed. The less need there was 
for timber to be.changed, the better for everybody, 
for a whole prop w as.a  good prop, and by adding 
to its period of use, they added to their own safety! 
Every stallman he questioned was greatly in favour 
of tapering, giving as reasons that there was less 
re-setting of timber, much less trouble with the roof 
owing to falls in the stalls, and that the weight 
operated more on the coals. Another objection raised 
was that packing was the best method of supporting 
the roof and carrying the weight on to the face. One 
surely agreed with this, and in no district in England 
were the rules regarding packing more strictly en
forced than in the Barnsley, bed area. There, one 
of the principal differences between the ordinary and 
tapered pro]) was apparent. The one being a rigid 
body resisted the natural subsidence of the roof, and 
the other assisted in .the movement, 'move weight 
being thrown on the face in consequence, without 
the roof being broken. Another objection was that 
the roof weight was intermittent and not regular. 
One could not altogether agree to this, as to the 
best of one’s belief there were two weights. One 
the working weight, which was regular and con
sistent, the other the breaking-dowu weight in 
which case the roof broke down in the wastes. This 
was the intermittent one, known as the weight com 
ing on. If the working weight was not regular, one 
felt inclined to ask, ‘ W hat force is it that tightens 
props, sometimes very rapidly ? ’ In Sawyer’s 
‘ Accidents in Mines,’ they found him saying :
‘ There is at times a tendency to set props slack, 
relying on the tightening action of the roof and 
floor to fasten them, as they are then in some cases 
not so soon broken.’ He was not advancing this 
method of timber setting, but was directing atten
tion to it for two reasons. First, what was the 
tightening action of the roof and floor ? He thought 
they might conclude that this was due to the work
ing' weight previously mentioned. Secondly, how 
did they account for props which were not set tight 
not being so soon broken? Apparently the only 
explanation was that some little play-having been 
allowed for roof subsidence, the life.of the prop was 
consequently prolonged.

In considering the application of tapering to some 
of the longwall workings in North Staffordshire, the 
conditions tending towards its successful use in the 
Barnsley bed might bo mentioned. There was a 
hard floor, the measures were Hat, and-the previously 
mentioned system of barring the roof in the stalls 
was important, as the props, with the bar asaconnec- 
tion, exerted a steadying influence on each other and 
carried the roof weight more uniformly. Taking 
the most important item, that the measures were 
flat, one was aware that the timber was not mauled 
to anything like the same extent as in inclined 
measures, but with a little extra care much timber 

1 might be saved,'firstly, by being set on the proper
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dip, and, secondly, by "being set straight. There 
was, lie believed, scope for its successful application 
in some^of the many seams worked on the longwall 
system in that district.

A  few advantages of tapering were that it was 
more economical, more efficient, and safer. It as- 
sisted in breaking down the coal, and a better roof 
was kept. The props were frequently re-used, whilst 
in some collieries they were taken out of the pit and 
re-tapered for another and thinner seam than the 
one where they were first used. There was less 
liability to stalls being ofl‘ when the diawing shift 
commenced, and the timber was more easily with
drawn. Lastly, the wood was not spoiled to the 
same extent as in the ordinary prop, and conld be 
cut up for sleepers, lids, etc.”— Y. H o r a n ,  North  
Staffordshire Inst, o j  M. <k M. IS.—Iron and Coal 
Trades Review, Feb. 5, 1909, p. 193. (A. R .)

M ISCELLANEOU S.
P r a c t i c e  a n d  S c i e n c e .— “ Amongst ourmemheis 

we number at least three distinct grades, the manu
facturer, the scientist, the engineer. In some cases 
the three grades may be enrolled in one individual. 
Such cases are rare, perhaps, hut in many at least 
two of the above named attributes aie the qualifi
cations of the same associate.

The daily occupation of the manufacturer is to 
handle various metals, and convert them from their 
raw material condition to some form of manufac
tured article. In the process of so doing he employs 
that knowledge which has been handed down to him 
by his forbears', or which he may himself have 
gained by a lifetime of study and experience of the 
peculiarities of such metals and alloys as his work 
may bring him in contact with. Each day he 
accumulates fresh practical experience and know
ledge, and yet from time to time he meets with some 
new phase which puzzles him ; or happens upon 
some discovery of value ; the latter often some very 
small matter which would at iiist sight have been 
passed over as of no importance, but which by 
accident has attract!d attcnt'on. .As often as not 
the cause and effect are noticed and taken advan
tage of in practice, but the leason why is never 
discovered, and so it happens that the road thus 
shown is not explored.

It is here that the scientist pure and simple conies 
in, or should come in ; given resulls, cause and 
effect, the scientist, if he persistently devotes him
self to the task which is offered him, will probably 
eventually arrive at tl e why and the w'herefore of 
the matter. He has the necessary time ; his voca
tion, as a rule, is, if I may so desciibe it, embowered 
in that cloistered seclusion which allows of consecu
tive thought and reasoning out of ol scure and 
difficult subjects ; whilst to any man immersed in 
the stress and toil of the twentieth century com 
merce, such things are almost impossible.

Again we have the engineer. In the pursuit of his 
prole‘ sional w oik, the engineer has to select such 
materials as are best calculated to meet his require
ments.

In fo  doing he is largely guided by the experience 
of those who have gone before him ; or, if he be a 
pioneer in any special direction, by such data as are 
available of the nature and properties of various 
materials which may or may not be suited to meet 
his needs. Having selected his materials, he pro
ceeds to construct his machine or whatever he 
desires to produce. If he has chosen well and 
wisely, he may be satisfied, but this is by no means 
always the case ; he may find that his choice has not

resulted as he expected, troubles arise and failures 
occur which were not anticipated. He is most likely 
at a loss to account for these, and after investigating 
as far as the information at his'disposal will allow 
him, he most likely arrives at the conclusion that 
there is something wrong with the manufacture of 
his materials, quarrels with the maker and adopts 
someone else’s manufacture, possibly experiencing a 
like result, and eventually abandoning that class of 
material altogether, and using something quite 
different— to everybody’s detriment.

M ost likely, if that engineer and manufacturer 
had placed a little confidence"in each other, and 
carefully discussed the question before embarking 
upon (lie use of the material, it would never have 
been employed, and much trouble and expense would 
have been saved. Or if, after the trouble occurred, 
they had called into consultation a competent and 
qualified scientist, he would most likely have been 
able to locate the cause of trouble.

Hitherto the engineer has made unto himself 
what may fairly be described as his own law, and 
has made arbitrary specifications of what, tests the 
material he wishes to employ shall stand, and then 
having obtained these desiderata, proceeded to use 
the material ; if subsequently failure occurred, he 
lias at once placed the blame on the maker, who 
most likely has in his turn attributed the failure to 
improper usage, or the selection of a material not 
properly applicable to the requirements of the situa
tion. Neither side being prepared to acknowledge 
the possibility of error on their own part, matters 
airive at a deadlock, and the matter is never satis
factorily cleared up.

I f  an umpire in the guise of an independent 
scientist, fully qualified to undertake an investiga
tion, has been called in, and the question thoroughly 
sifted to the bottom with the aid of knowledge and 
information in the possession of all parties, probably 
valuable light, would have been thrown on the 
sub ject; and information gained not only of use in 
this specific instance, but also to engineers and 
manufacturers in general and the world at large.

Laboratory work is of immense value, and without 
it nothing can be done, but it is not sufficient for the 
scientist to demonstrate in the laboratory and 
lecture room. Science must be reduced to practical 
foim  for everyday use, before it can be made 
serviceable in manufacture. M any large establish
ments have their own laboratories and scientific 
staffs, and in such cases it is a comparatively simple 
matter to develop a practical application from infor
mation gained by laboratory experiment. In many 
instances, however, this is not the case, and the 
practical worker has to depend on the outside scientist, 
and needs guidance in not too elahorate a form.

It would be practically impossible to run a mill or 
foundry with heating and cooling curves, micro
photography, slip of crystal, etc., as the only guide. 
These are all necessary points of knowledge upon 
which to base a practical woi ks practice, but to get 
full value from these it is necessary to bring science 
into touch with practice, and for the man from the 
laboratory to assimilate a personal practical know
ledge of the processes of manufacture ; then lie can 
teach. One cannot make the average workman into 
a scientific expert, but one can instruct him that he 
must do certain things to obtain certain results ; and 
one can see, more or less, that, having been told, he 
does them. Knowledge is power, but power often runs 
to waste, and the knowledge of non-ferrous metals has 
hitherto run much to waste ; chiefly through jealous 
fea;- of teaching a trade opppnept something, whereas
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he has probably long since discovered it for himself. 
Each individual has some cherished bit of know
ledge, some trade secret which he hoards carefully. 
Perhaps by sharing it with others, he might 
impart useful information ; but by an open 
discussion and interchange he would, almost 
for certain, learn a dozen things in exchange 
for the one given away. General increase of 
knowledge would give general improved practice, 
most likely a larger use of the materials in which a 
manufacturer is interested. Each would give a 
little, and receive a hundredfold in exchange. No 
man knows everything ; even the cleverest lias lots 
to learn yet ; and after all, with equal opportunities 
of knowledge, it will still be the best man that will 
best apply that knowledge ; if members have 
courage and confidence in themselves, they need not 
hesitate to exchange their knowledge with that of 
their colleagues or even their adversaries.” — Sn: 
G e r a r d  A. M u n t z .— Institute o f  M etals.—Pane's 
Weakly, Jan. 22, 1909, p. 1G0. (A. R.)

Reviews and New Books.
T h e  W o r l d ’s G o l d . — By L . D e  L a u n a y ,  Pro

fessor at the Ecole Supdrieur des Mines. ■ Trans
lated by Orlando Cyprian Williams, with a 
Special Introduction by Charles A . Conant. 6s, 
(London : William Heinemann.)

“ He examines the geological occurrence of gold 
within the limits of industrial conquest, and 
estimates the possible extent of the total supply 
which the world contains. He then proceeds to 
consider the countries where gold has been mined, 
and how much of the original store may yet remain, 
with a view to ascertain what countries will furnish 
the supply of the future, and how' long it is likely 
to be maintained at its present high figure. This 
brings into consideration also the improvements in 
mining and metallurgy, which, as the Band has 
rapidly taught us, have a powerful effect on tlia 
available supply. Having thus established his basis, 
Mr. De Lannay proceeds to examine the position of 
gold ; its uses in the past arid at the present day, the 
possible supply within a limited time, and the de
mands which that supply may have to meet,and thus 
arrives at the final inquiiy as to the effect on prices 
and on our financial system of the movement under 
consideration. The conclusion at which he arrives is 
that the rich deposits are necessarily highly local, 
and are so easily exhausted that it is only by push
ing forward the boundaries of civilisation into the 
unexplored parts o f the world tiiat fresh discoveries 
of ‘ easy ’ gold can be hoped for, and that the future 
prod action depends upon the poorer ores. W ith re
gard to these the supply is increased as the expense 
of production is lowered, or as the value of the 
metal increases. In fact, so far as man is con
cerned, the supply of gold in the earth may be 
regarded as practically unlimited, and society will 
always have as much gold as it is prepared to pay 
for. Mr. De Launay is able to satisfy himself that 
there was in fact in the nineteenth century, up to 
1S73, a reduction in the purchasing power of gold, 
but the correlation of this with the variation of 
supply is not clear. A  rise in the price of commodi
ties does appear to have set in about 1895, and after 
the interruption of the Transvaal war was continued 
up to 1900. The fall in price after the American 
panic seems to have confirmed Mr. De Launay in his 
general^ theory, and, indeed, to have led him to the 
conclusion which brilliantly winds up the book—that 
there has been- no excessive production of gold, and

that in spite of the increase of the last twenty years 
the world 18 now suffering from scarcity of the pre
cious metal. Lilt could not the movement equally 
w'ell be used to support the theorem that an apparent 
scarcity of gold follow's as a consequence on an ex
cessive production ? The result of the inquiry to 
which, the author has addressed himself _as to the 
effect on prices and on our social economy of the 
increased supply of gold, is that the problem is in 
soluble. There are, no doubt, people, and those not 
mere circle sqnarers, wdio will not be ready to accept 
this ans\vcr, but no one wil 1 grudge the time spent 
in following Mr. De Launay through this brilliant 
and fascinating lecture. One of its most interesting 
features is the ingenuity of the method by which a 
basis of calculation is arrived at in cases where, as 
with regard to the total supply o f gold in the earth, 
statistics are impossible, or, as in the case of the 
amount of gold reduced into the possession of man, 
they are demonstrably untruthful. Put forward 
with the extraordinary lucidity which is character
istic of French scientific work, this is a vivifying 
study in economic speculation, and even those who 
are dissatislied with the lecturer’s conclusions will 
be well pleased with their entertainment. It re
mains to say that the translator has done his work 
so admirably that he is completely lost sight o f ;  but 
we must not close without offering him our thanks 
for the pleasure me have received from Mr. De 
Launay’s work.” —London Minina Journal, Feb. 27, 
1909. (A. R .)

A  S t u d y  o f  O r e  D e p o s it s  f o r  t h e  P r a c t i c a l  
M i x e r , w ith  a  D e s cr ip t io n  o f  O re  M in era ls , 
R o c k  M in e ra ls  a n d  R o c k s ; a  G u id e  t o  .the 
P ro s p e c to r , b y  J . P . W a l l a c e , M .D .,  M e m b e r  
o f  th e  A m er ica n  In s titu te  o f  M in in g  E n g in e e rs , 
a n d  the C o lo r a d o  S c ie n t ific  S o c ie ty . (H ill  
P u b lish in g  C o ., N e w  Y o r k .)

“ The main ideas which guided the author in the 
production of this book wrere to use simple language 
to make the information concise as well as accurate, 
and to de/il only with essentials, in order that he 
might supply a thoroughly practical hand book for 
the average miner, the prospector, and the mining 
public. The contents are divided into five parts 
under the following headings :— Ore Minerals, Rock- 
forming Minerals, Hocks and Rook Displacements, 
General Characters and Classes of Ore Deposits, 
Some Types of Ore Deposits, Mine Valuation and 
Prospecting. A brief description of the most im 
portant minerals is given, and the structural features 
of ore deposits and the walls enclosing them, with 
the form, origin, and manner of occurrence of deposits 
h ive been treated in some detail. In order to 
illustrate and enforce his piinciples, the author has 
given somewhat full descriptions of many extensively 
developed mines in various parts of the world. There 
is a certain raciness in the author’s style, which goes 
a long way to remove it from the neighbourhood of 
technical books, and which will undoubtedly make 
this book acceptable to a large circle of readers. 
The last chapter is devoted to Gleanings from the 
Mining Field, and t topics for discussion aronnd the 
camp fire, of wliicli the following is a fair sample : 
— ‘ Every miner and prospector should read. M in
ing journals and mining books are all important to 
you. Don’ t ling to yourself the belief that experience 
is everything. Open your mind to the reception of 
knowledge from any and all sources. Practical ex
perience and book-learning combined make the all
round man.’ ” —Australian Mining Standard, Feb,
3, 1909, p. 118. (A, R,)
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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 isch , F.M.Chart.Insft.P.A. . 
(London), Johannesburg (Member).

(N .B .— In  this list (P) m e a n s  provisioned specifica
tion, and (C) complete specification. The number 
given is that o f  the specif cation, the name that oj the 
applicant, and the date that o f filin g .)

(P.) 104/09. Iloilo Bowman Ballantine. An 
improved process for the production of metallic 
sections, and apparatus Hierefor. 3.3.09.

(P.) 105/09. Edward Macartney. Improvements 
in means for distributing tailings or the like on mine 
dumps, applicable also for other analogous purposes.
4.3.09. -

(C.) 106/09. Charles Christiansen. Improve
ments in valves for rock drills, pneumatic tools and 
the like. 4.3.09.

(P.) 107/09. Henry James Sliedlock Heather.’ 
An improved method of protecting electric apparatus 
against damage from overload. 4.3.09.

(P.) 109/09. George Hans Hirsch. Improve
ments in tube mill liners. 5.3.09.

(C.) 110/09. Hon. Charles Algernon Parsons, C.B. 
Improvements in and relating to controlling devices 
for plant using elastic working fluid. 5.3.09.

(P.) 111/09. David Robertson. Improvements 
in rock drills and similar pneumatic tools or 
machines. 0.3.09.

(P.) 112/09. William Arthur Caldecott. Im 
provements in or connected with dissolving vats for 
use in the treatment of ores. 6.3.09.

(P.) 1)3/09. Isaac Stern (]), Frederick Henry 
Boose (2), trading under the style or linn of I. Stern 
and Company. Improvements in the manufacture of 
metallic paints and enamels ami the like from 
mineral ores. 6.3.09.

(P.) 114/09. David Robertson. Improvements 
in rock drilling machines, reciprocating engines and 
the like. 9.3.09. .

(P.) 115/09. Janies Chalmers Johnstone. Im
provements in pulleys or idlers for conveyor belts, 
also applicable for other purposes. 9.3.09.

(P.) 117/09. Sidney Joseph Crowther Wilkinson. 
Improvements in means for securing bottle closures.
11.3.09.

(C.) ] 1 S/09. Edwin Burt. Improvements in 
filters. 12.3.09.

(C .) 119/09. Jan Bastiaan Cloete. A petrifying 
and waterproof liquid. 13.3.09.

(C.) 120/09. Hans Charles Behr. Improvements 
connected with rotary ore feeders. 13.3.09.

(C.) 121/09. Arthur Symons. Combination 
pocket tool. 13.3.09.

(P.) 122/09. AVilliam Calder. Improvements in 
the treatment of ore by wet methods. 13.3.09. ■

(P.) 123/09. Hans Charles Behr. Improvements 
in stamp tappets. 13.3.09.

(P.) 124/09. Reginald Crylle Thomas. Improve
ments in valves for rock drilling and like machines.
15.3.09.

(P.) 125/09. Charles. Edward Harris. Improve
ments relating to stoppers for bottles and the like.
15.3.09. " .............................

(P.) 126/09. Tiillio Bubola. Improvements in or 
relating to tanks or vats for treatment of crushed ore 
products. 16.3.09.

(P.) 127/02. Janies Stevenson (1), JamesFalgate 
(2). A  new or improved tool holder applicable for 
lathes and turning machines. 16.3.09.

(P.) 128/09. Alexander Pearson. An automatic 
feeder. 16.3 09.

(P.) 130/09. Samuel Raybonld. Improvements 
in stamp guides. 18.3.09.

(C.) 131/09. Hugo Yelton. Improvements in 
conveyors. 19.3.09.

(P.) 132/09. Charles Reeves. Improved method 
for the recovery of gold and other metals in mills or 
reduction works. 19.3.09.

(C.) 133/09. John Baptiste Sauve (1), Frank 
Bernadi (2). Electrical fuse spitter. 19.3.09.

(C.) 134/09. Ben jamin Hastings. Improvements 
in or relating to rock drills. 19.3.09.

(C.) 135/09. Werther Anders Gustaf von Heiden- 
stam (1), Karl Louis Felix Friedmann (2). Processof 
impregnating wood. 19.3.09.

(P.) 136/09. George Elias George (1). Carl Yoss 
(2). Improved apparatus for the production of 
motive power. 20.3.09.

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 oj 
Journals or Notices. The Secretary should be at once 
notified o f  non-receipt o f  Journals and Notices

A d a m s o n , R ., I/o Riverlea M in e ; Susanna Mine, 
Gwanda, Rhodesia.

B a w d e n ,  F. A ., I/o Redruth ; Knights Deep, Ltd., 
P. O. Pox 143, Germiston.

B a r r y ,  E. A ., Ifo Johannesburg ; Knights Central, 
L t d .,  P . O . B o x  91, Germiston.

C a l d e k , W. L., I/o Warmbaths ; P. O. Box 2531, 
Johannesburg.

D a v i e s , E., to Yankee Doodle Mine, Selnkwe, 
Rhodesia.

D o d d s ,  J. B. K ., I/o Johannesburg; Geduld Pro
prietary Mines, Ltd., P. O. Box 41, Springs.

H o l l i s , E., t,o P. O. .Box 1123, Johannesburg.
G r i f f i t h s , A. P., to 781-2, Salisbury House, 

London, E.C.
H u g h e s ,  H u g h , to Ventanas Mining and Ex. Co.,- 

Ltd., Villa Corona, via Chavarria, Durango, 
Mexico.

Jbsn tn gs, T. B., I/o Germ iston; P. O. Box 1563, 
Johannesburg.

K r a u s e ,  H. L., I/o R oodepoort; Geldenlmis Deep, 
Ltd., P. O. Box 54, Cleveland.

L e s l i e ,  C. D., I/o Germiston ; 56, Harley House, 
Regents Park, London, N .W .

L i n d s a y ,  R., I/o Johannesburg ; Heidelberg Roode- 
port G. M. Co., Ltd., P. O. Greylingstad.

N e l , P. O., I/o Germiston ; Robinson Deep G. M. 
Co , Ltd., P. O. Box 1488, Johannesburg.

R o s e ,  A. ]<\, l/o Springs ;' 748, Warren Street, 
Hudson, New York, U.S.A.

S m it h , E w in g ,  l/o S a r a w a k ; 4, Queen Street, 
Craigie, Perth, Scotland.

W i l e y ,  H., I/o Ireland; P. O. Box 111, Salisbury, 
Rhodesia.

W i s d o m , G. E., I/o Salisbury ; Yankee Doodle Mine, 
Selnkwe, Rhodesia.

W o o d s , 'W . ,  to P. O. Box 185, East Rand.
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