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The Ordinary General Meeting of the Society 
was held in the Chamber of Mines, on Saturday, 
December 21st, Prof. J. Yates (President), in the 
chair. There were also present :—

30 M embers: Dr. J. Moir, Messrs. T. L. 
Carter, E. 6 . Bevington, K. L. Graham, A. McA. 
Johnston, A. Kichardson, A. Whitby, H. A. 
White, Prof. J. A. Wilkinson, W. Beaver, A.' A. 
Coaton, A. D. Gilmore, J. Gray, H. D. Griffiths, 
F. G. Guthrie, C. B. Kingston, E. Lawrie, G. A. 
Lawson, W. D ’A. Lloyd, W. P. O. Macqueen, 
J. P. McKeown, J. T. Milligan, T. T. Nichol,
O. D. Eoss, C. B. Saner, M. Torrente, A. D. 
Viney, J. Watson and J. O. Welch.

9 Associates: Messrs. S. J. Cameron, J. C. 
Chilton, J. Cronin, W. J. N. .Dunnachie, J. H. 
Harris, G. F. Jones, E. W. Leng, A. M. Thomas 
and W. Waters.

9 Visitors and Fred. Eowland, Secretary.
The minutes of the previous monthly meeting, 

as published in the Journal, were confirmed.
NEW  MEMBERS.

Messrs. Beaver and Nichol .were elected 
scrutineers, and after their scrutiny of the ballot 
papers, the President announced that all the 
candidates for membership had been duly elected, 
as follows :—
F i t c h ,  F r a n k ,  Black Mountain Mining Co., 

Magdalina, Sonora, Mexico. Cyanide Superin
tendent.

H o l l o w a y , G e o r g e  T h o m a s , 37, Chancery Lane, 
London, W.C. Metallurgist.

J a n s e n ,  P e t r u s  J o h a n n e s ,  Moeara Aman, Ben- 
koelen, Sumatra. Mining Engineer.

Nis, E d w a r d  A., New York and Honduras Rosario 
Mining Co., San Juancito, Honduras, Central 
America. General Manager.

IiJChards, Fred., M.I.M.E., “ Blaenan,” Compton 
Hoad, Canonbury, London, N. Director of 
Mining Companies.

The President: I  think it is worth while 
drawing attention to one point in connection w ith ’ 
the new members you have elected this evening.- 
I f  you turn to the agenda you will find that 
one resides in Mexico, two in London, one in 
Sumatra, and one in Central America. In other 
words, there is not a single local man down in the 
list. I  am afraid some of you are getting rather 
slack in bringing forward new members. Possibly 
you are content with a membership of 1,000, but 
I  would prefer to see it 2,000, and you should 
always remember that nomination forms are at 
your disposal.

d r i v i n g  d e v i c e  f o e  f e e d e r s .

Mr. Bevington tells me that he has brought 
his driving device for feeders here to-night. I  
will ask him to show it to the meeting.

Mr. R. G. B evington : You will remember 
that at the last meeting I  referred to a driving 
device mentioned by Mr. McDermot as having 
been invented by Mr. Nelson in Western 
Australia, but the description given w*as so- 
meagre that I  could not quite catch what the 
actual device ■ was or what it could possibly be. 
He spoke of it as being so very simple, and accord
ing to the ideas I  then form ed' I  had a driving 
device made. Since the last meeting I  have 
received a letter from Messrs. Fraser & Chalmers, 
informing me that they are the holders of the 
patent rights of the Nelson driving device, and 
they also sent me a little booklet describing it, 
which I  found to be 'absolutely and entirely 
different to the drive which I  had made. The 
Nelson driving device is worked from the rock 
shaft o f the feeder which does not extend back
wards in the ordinary way. On one side it is 
brought straight down from the centre bracket, 
is then cranked up again and has a sort of slot 
at the end of the lever which engages with the 
edge of the circular table of the feeder and not 
in the friction  disc. As the rock shaft works, it 
moves this arm and keeps on turning the feeder 
table round. That is the Nelson device. This 
one which I  now show you I  claim to be quite-
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original. It  has been in use continuously for 10 
weeks. I  will pass it round, and you will see how 
very little wear there has been on it. The edge 
o f  the friction disc goes into the centre slot, and 
those I  am having made now are made solid, in 
order to give a little more weight. This drive is 
on ly  hinged at the back end. I t  simply hangs 
by its own weight on the friction disc and it gets 
the upward pull from the rock shaft lever. 
Naturally the slot gets a grip on the round edge 
<5f the friction disc and moves it. You get a 
very delicate movement and it is a simple device. 
Those of you who are interested will see really 
what a light drive it must be if you look at the 
small amount of enlargement which has taken 
place in the round hole at the small end of the 
arm. There is very little wear in the slot, show
ing the lightness of the drive.

A N  IM PRO VEM EN T IN  T IPPIN G  POTS 
D U R IN G  SM ELTING.

By W. D ’A r c y  L l o y d  (Member).

The following procedure I  have found so use
fu l that I  make that fact my apology for placing 
it before- the Society, thinking that it might 
iprove of advantage to others as it has been tom e.

The operation of pouring pots when taken from 
Ahe reverberatory furnace as worked, appearing 
to me to be somewhat cumbersome, I  set about 
drying to devise some means whereby it might be

done quicker, with less handling of the pots, and 
in a cleaner manner, and also with less labour.
■ By means of the device shown in the diagram 

two white men and two natives can conduct the 
pouring operation quickly and easily.

The device adopted consists of a chain 
block and tackle, a short piece of chain about 
4 ft. 6 in. long, and an eye-bolt fixed in the tongs. 
The man in charge of the smelt takes out the pot 
from the furnace, the grip of which is retained 
by the sliding link C (see diagram below ): the pot 
is placed against the lip of the mould. The 
other white man (a learner) pulls on 'the tackle, 
and the pot is tipped, delivering its contents 
steadily into the mould. The tackle is slackened 
off, the empty pot placed on an iron stool and the 
link C slid forward, when the tongs are ready for 
the removal of another pot from the furnace; one 
boy takes the empty pots from the stool, the 

•other boy operates the furnace door. The moulds 
are placed on an iron bench, the tops being on a 
level with the floor of the pot chamber. This 
method has been worked at our last three smelts 
at the Cason Gold Mines, Ltd., and is quite a 
success.

Shiftsmen are not taken from their work 
to assist at pouring, whereas formerly at least 
three were required; the operation is quicker 
with consequently less chance of the furnace 
cooling o ff; the slag is also quite free from 
splashes of gold on the side of the cone. In 
the diagram R  represents an overhead rail, A  the 
carriage that carries the tongs, A  and B run on

■ E L E  V  A T  I ON

3 Ll D r a A w ' A K O ' N O T
•- IN'USE'
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■the rail R- G is a chain on each side of A  and 
B being equal to E — H, the chain G  preventing 
a ' and B from getting farther apart than this 
distance. C is a link for retaining the grip of 
pot when pouring. D is the position of the link

• when taking pots -from -the reverberatory and 
a llow in g  freedom of action ; E position of attach-

■ ment of tipping-chain. F F -shows in section the 
tongs and position of tipping-chain before and 
after the pot has been tipped. When about to 
■remove pots from the reverberatory the tongs are 
pushed forward, B also runs forward, butting

.Against and pushing A  before it, whilst on the 
jeturn B drags A  by means of the chain G. It 
-will thus be seen that A  is always in the correct 
position for a straight pull on the tongs when 
they are being tipped. When all pots are poured 

-the chain K  can be unhooked at E, and block and 
tackle can be pulled up out of the way when the 

liresh pots are being put in.
The P residen t : I  move a vote of thanks to 

Mr. Lloyd for his interesting little note.
I  wish also to say that we have received an 

•invitation from the management of South African  
Mines Journal to visit the rock drill trials. I  
■would certainly advise you to take advantage of 
this invitation. I  think- everyone must now 

irealise that manufacturers are making strenuous 
-efforts to give the mining industry a drill which 
will solve our labour problem, and they are 
■certainly making headway in that direction; The 
present trials are probably on a larger scale than 
any that have hitherto been attempted, but one 

-must, of course, admit that they are not going to 
be conclusive, for, unfortunately, they cannot well 
take into consideration the question of main-

■ tenance, nor allow for the fall in efficiency which 
must necessarily follow as wear and tear takes 
place. These points are left out of account, but

■ the trials are giving us much valuable information, 
and it is a unique opportunity for seeing how

-these one-man drills behave not only on the 
surface but underground— the latter being, of

• course, the more important.

NOTES ON T IN  M IN IN G  IN  CAPE 
COLONY.

By H a r r y  D. G r i f f i t h s , A.R.S.M ., Wh.Sc.
(Member).

During the past few years the failure to locate 
'new and extensive goldfields in South' Africa has 
diverted the energy of the prospector and mining 
investor into new channels. The occurrence of 

•cassiterite in the Bushveld and of copper in the 
-Zoutpansberg, coupled with a substantial.rise in- 
the price of these metals, proved a considerable

attraction, and indicated a new outlet for activity. 
Although the initial results obtained in the Bush
veld did not prove entirely satisfactory, . they 
nevertheless had the effect of drawing the atten
tion  of the mining engineer to the possibilities b̂f
■ the red granite in that part of the country. This 
formation was minutely and extensively, searched, 
and this led to further mineral discoveries, som eof 
which have reached the producing stage or are on 
the point of proving of some importance, thereby 
confirming the views expressed by a few as to the 
commercial value of that formation. |

The interest evoked in the location of tin is1 
unabated, and a few notes upon the working of 
one of the most extensive individual alluvial and 
reef propositions in South Africa 'may prove 
seasonable and of general interest and value to 
the members of this Society.

The Kuils River tin mine is situated at a 
distance of some 17^ miles south-east of Capetown, 
on the eastern rising edge of the Cape Flats, and 
in the angle formed by the main railway line and 
the Stellenbosch, branch. The ground at first 
rises gently from the west, and then more steeply 
on reaching the western boundary of the property. 
A  range of hills runs roughly in a north and south 
direction, the highest point of which attains a 
height of some 800 ft. above sea level. One 
main depression or creek runs to the west at right 
angles to the hills, and it is in this that the 
cassiterite was originally formed. The view look
ing from the property is one o f great beauty, as 
nothing intervenes to hide the Cape Peninsula 
from Simonstown to the Lion’s Head.

The property in more, peaceful times was 
typically agricultural, thousands of vines and 
fruit trees having their roots, so to speak, in 
cassiterite. ’ But the miner has now superseded 
the farmer and has beguu to unfeelingly destroy, 
those products of the soil, upon which so much 
patience and- care have been lavished, and to 
replace pastoral serenity, by hustling and muddy 
activity.

Historical.— Some time before the war, as report 
lias it, some old and experienced prospector mistook 
the soft decomposed granite for fine grained sand
stones, and the oxide of iron scum in the pools 
for indications of petroleum, and he induced some 
people to start prospecting for coal and petroleum. 
Needless to say, that search was unsuccessful, 
but the farmer pointed out • some black heavy 
granular substance occuring in the creek, and this 
on analysis prtived to be cassiterite. The 
discovery induced a renewal of activity ; trenches 
were cut on the banks of the creeks and a few 
shallow pits were sunk. Then, on the ■ high 
ground quartz outcrops showing cassiterite were 
located. Two syndicates appear to have been 
then formed, one to work the portion called
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“ Annex Langverwacht ”  for alluvial tin, and the 
other to exploit the quartz reefs which run from 
Langverwacht into Hasendal.

The low price of tin about this period, and the 
subsequent, disturbance of business during the 
war, had the effect of making the work spasmodic 
and unsustained. Pessimistic views as to the 
prospects began to find expression when the 
syndicate’s funds ran short, and an attempt at 
reconstruction . appears to have failed for some 
reason or another. In the middle of 1905 
the writer, accompanied by the managing 
director of the present company, made a 
lengthy examination of the property, and 
concluded that it had good prospects as regards 
alluvial as well as lodes, and that it was worth 
being seriously tested. A  ten months' test was 
undertaken, and gave such satisfactory results 
that it led to the formation of the present 
company. The property of the Kuils Kiver Tin 
Mines, Ltd., consists of the farms Hasendal, Kosen- 
dal and Annex Langverwacht in one continuous 
block, and Eikeboom and Saxenburg, separated 
from the former by small portions of intervening 
land, and totalling some 8,918 acres. The 
north end of the hill rises somewhat 
sharply from the southern portion of Hasendal, 
and cuts across Langverwacht into Saxenburg, 
throwing off a branch to the west,1 near the 
southern boundary of Rosendal. The principal 
denudation of the hills is therefore to the north
east and west, and it is in those directions that 
the tin bearing wash or deposit occurs.

The property is fairly well watered, the portion 
Hasendal being traversed by the Bottlary Spruit, 
which may be reckoned to flow at an average 
rate of about 20,000 gallons per hour. On 
Langverwacht several springs feed the creek 
at the rate of about 40,000 gallons per 24

hours. As no work is done at night, the water- 
making during that time is carefully conserved in» 
a series of small dams, the largest one having a. 
capacity of 1,500,000 gallons. The slopes of the- 
hills are covered- by surface drift, underneath 
which the tin bearing wash is obtained; the - 
higher portions are somewhat, bare with numerous- 
outcrops of rock.

Geological.— The hills are composed of grey 
granite, similar to that encountered in the Peninsula. 
It is coarsely porphyritic in structure with a large 
quantity of biotite, ’ and it forms part of an* 
important mass some 14 miles long and 6 miles. 
wide, intrusive in the Malmesbury schists. Its- 
direction is a little west of north, and makes an. 
acute angle with the strike of the schists. The 
western junction of the two formations cannot be- 
far distant from the western boundary of the 
Langverwacht.

Lodes.— Near the top of the hill there are 
several strong outcrops of quartz, following a 
north-south direction, and occurring on five fairly 
distinct lines, with a width between extremes of 
some 1,500 ft. Some of the outcrops’ have been, 
opened out by means of trenches and shallow 
shafts, and show the characteristics of true lodes. 
The dip is to the eastj and flat, seldom exceeding 
35°, and each quartz occurrence appears to be 
accompanied by well defined bands of h igh ly  
micaceous greisen, mostly in the hanging wall-. 
The walls are of decomposed granite, occasionally 
showing tourmaline, and display a tendency 
towards a gneissic structure. The thickness of" 
the quartz is variable, in places pinching to a. 
mere stringer to open out again within a short • 
distance to a width of 3 or 4 ft. The bands o f ' 
greisen appear more regular and constant, becom
ing thickest where the quartz is thinnest 
(Figs. I. and II.). The width between the footwall.

------ F I C I -------
S E C T IO N  OF N° 4 LODE A T O U TC R O P -----------
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o f  the quartz and hanging wall of the greisen is 
fairly regular, and in places attains 8 ft. Both 
duartz and greisen carry cassiterite, the former 
in large irregularly disseminated masses of a 
brown or black colour, or in stringers following 

•footwall and joints, the latter being in fine particles 
.evenly disseminated, of a brownish colour showing 
only on..panning. Wolfram also occurs in places 
•where the quartz is poor in cassiterite, the two 
appearing to interchange with one another; 
no wolfram has so far been detected in the 
greisen.

The granite intervening between the lodes has 
mot been explored ; but generally its high state of 
-decomposition would suggest the idea that it lias 
been subjected to decomposing agencies, such as 
.ascending vapours or solutions, and that it may 
form part and parcel of a wide mineralised zone. 
It is likely therefore that in places it may show 

■masses impregnated with cassiterite similarly to 
the occurrences in the Potgietersrust district. 
The existence of large masses of tourmaline 
included in the decomposed granite supports this 
view. The flat dip of the lodes is probably only local 

.and due to a subsidence to the west of their top 
portion. I f  the same dip had continued in depth

• some of the lodes would have been found out
cropping on the sharper eastern slopes of the 

(hill.
The outcrops can be traced through the 

property for a distance of about a mile. There 
are evidences of the presence of one or two more

■ quartz lodes further to the west in closer proximity 
to the probable junction of the granite and 
schists, and they would appear to have greisen 
bands in the footwall instead of the hanging wall. 

'The lodes seem worth being opened out and in 
places are so rich that with preliminary spalling 

’high grade ore could be sent to the reduction 
works. The configuration of'the hills lends itself 
to opening them at the outset by-means o f  adits, 

■which would give some 200 ft. of backs.
Alluvial.— The northern and western slopes of 

the hills are covered with sand and detritus 
-attaining in places to a.thickness of 40 ft. This 
is underlain by a wash or deposit consisting at 
its lowest portion of a loose breccia of quartz 
lumps held together by small grains of the same 
material and a little clayey matter. The wash 
carries,cassiterite mostly in well rounded grains. 
The thickness of the breccia varies greatly, attain-

■ ing some 8 ft. but with an average of 4 ft. The 
variations in thickness are due to the"irregularity 
of the footwall, which is, as a rule, well defined,

-and consists of highly decomposed granite or p o t .1
1 clay of uneven and undulating-'-surface. The 
upper portion of the wash consists o f” a mixture 
of clay and. small grains of quartz, rarely attain
ing  \ in. in diameter. This is streaked by bands

of clay of variegated colours and in places attains 
12 ft. in thickness. It carries tin in payable 
quantities, but to a less extent than the breccia. 
This top portion is also quite distinct from the 
overlying sand or detrital granite. A  typical 
section in the present face would be as follows :—  
Black sandy soil 1 ft. carries a little tin  ̂ p.

Red ”  10 ft ' ' . . burden.Yellow clayey soil 7 ft. or detrital granite J
Top wash 5 ft. carries payable tin
Breccia or tin wash 4 ft. rich in tin.

The rock fragments in the breccia are exclu
sively composed of white or dark quartz, from 
angular to rounded in outline. In places they are 
of large size. Occasionally a few highly rounded 
boulders of greisen are encountered, but they 
are rare. In the interstitial gravel a little clay 
with fine flakes of mica is found, the gravel itself 
being all quartz. The top lines of the two 
washes are extremely regular for long distances. 
It sometimes occurs that the wash seems to have 
been cut off by granite projections which at one 
time must have stood as pinnacles, around which 
the wash is again formed.

The Cassiterite.— All the cassiterite contained 
in the wash may be considered as coarse, as little 
of it will pass through a sieve of 36 mesh to the 
linear inch. The largest piece obtained so far 
weighs 3J oz. The following represents the 
average grading of the cassiterite recovered from 
the wash :—
Remaining on 6 mesh ... 12'82 per cent.
Through 6 mesh <on 8 mesh ... 19-41

11 8 11 10 11 ... 12-88
J J 10 11 12 11 . ... 9-25
11 12 11 20 11 25-55
1 > 20 11 36 11 ... 20-09

100-00
This does not take into account the

which is found in the top portion of the over
burden, and which is occasionally treated, nor of 
that which remains in the very fine slimes. For 
the purpose of shipment three grades are made 
up as follows :—

Remaining on 10 mesh ...  No. 1 tin. 
Through 10 mesh on 20 mesh... No. 2 tin.

„  20 „  36 „  . ..  No. 3 tin.
A typical smelter’s return for these grades is :—  

No. 1 tin ... 75 per cent, of metallic tin. 
No. 2 tin ... •75"25 „
No. 3 tin ... 63 - „  ,,

Impurities.— The impurities accompanying the 
cassiterite in the wash are occasional, viz., small 
quantities of wolfram, titaniferous iron and 
limonite. The wolfram occurs as the wash 
approaches the line of strike of the lodes, the 
titaniferous iron occurs in a finely divided state
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mostly in the top overburden, and the limonite 
occurs where the wash is only covered by a small 
thickness of surface soil. The limonite and the 
ilmenite may therefore be considered as extra
neous impurities of more recent origin. Neither 
of these can be entirely separated from the 
cassiterite in the dressing of the firie stuff. A  
recent analysis of the ore shipped gave the follow
ing results :—

No. 1 Tin. No. 2 Tin. No. 3 Tin.

Per cent. Per cent. Per cent.
Cassiterite 95-84 96-23 80-47
Silica 2-65 2-48 5-43
Iron oxides and

alumina 1-25 1-16 8-62
Titanium oxide 0-12 0 09 5-30

Some of the fines which all passed through 36 
mesh, obtained from portions o f the wash where it 
is immediately overlain by. several feet o f black 
sandy overburden gave the following analysis :—  

Cassiterite ...  16'4G per cent.
Silica ... ... 15-34 „
Iron oxide and alumina 34 13 „
Titanium oxide ... 34 '00 ,,

The presence of the silica in the ore is not due 
to inefficient dressing but is accounted for by the 
fact that a small proportion af “  specimen tin ”  
(quartz with adhering cassiterite) is included.

Origin of the Cassiterite.— In his original 
report, the writer expressed the view that most of 
the tin in the wash was derived from the breaking 
up of the quartz and greisen lodes. This has 
not been unanimously accepted by some engineers 
who have visited the property, and who have 
attributed its origin to the disintegration of the 
granite mass itself, which they assume must have 
been- impregnated with tin, the main argument 
being that the lodes, taken generally, appear too 
poor to have been able to produce such a rich

--------- F i c m — -

------------- SECTION T.-HRQUCH WORK

--------—  SHQWINC M ETH O D  OF REMQVINC

wash. As far as is known by the little work which ̂  
has been done, no impregnated granite has yet- 
been found. The quartz boulders in the wash are-, 
identical with that obtained in the lodes and the 
numerous pieces of “  specimen tin ” found, invari
ably show no other rock than quartz. The- 
argument from the low grade nature of the lodes i. 
is not forcible, as one must remember that when - 
the denudation which produced the wash took, 
place, the outcrops must have stood at a greater r 
altitude, and the denudation washed away the - 
decomposed felspars and mica, leaving the quartz. 
from the lodes to -form the wash. The thickness 
of the wash does not represent the whole result- 
of the denudation, but its highly concentrated, 
product. So that even with lodes w hich 'on  the ' 
whole would be low grade, a rich wash could be - 
produced.

There is no evidence left to show that th e -• 
granite of Kuils River was at one time overlain by • 
the “ Table” sandstones. During three years’ work 
only one piece of sandstone of some 1 lb. in 
weight was found. On examination, it is quite- 
unlike the Cape sandstone, being very fine
grained with many indurated coloured and 
parallel streaks, and probably belonging to the 
Malmesbury series.

The denudation and consequent formation o f 
the tin wash must have taken place after the sea . 
had receded from the portion of the Cape Flats- 
now uniting the Peninsula to the main land. The- 
wash is totally unlike one which would have been 
formed on a shore line, and' no marine fossils- 
have ever been found either in the wash or in the 
overburden. The granite forming the base of the 
wash is highly decomposed, but shows distinctly' 
that it was eroded whilst it was still in a com
paratively fresh condition, and that the decompo
sition o f jt s  felspar into kaolin took place after 
'the wash had been formed. Its outlines are all 
highly rounded, smooth, and undulating, showing
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it to have been subjected to considerable and
violent attrition. . . . ,

Working — At the origin,-when work was com
menced in the- bed of the. creek, the lower rich 
portion of the wash only was found with a very 
small thickness of surface sand. As the work pro
ceeded in the banks, the thickness of theoverburden 
increased until now, at some points it is 30 ft.thick. 
The dip of the wash is very-regular-whereas- that 
of the surface varies considerably. A t some 
points the wash is actually exposed at the surface. 
In the present main working face the overburden 
is stripped in benches 8 to 10 ft. in height, and 
in advance of each other of from 8 to 10 ft., as 
shown in Fig. III ., the benches are undercut 
from 3 to 4 ft. with vertical cuts 20 ft. apart, and 
are brought down by means of long iron bars being 
jumped in from the next bench, at a distance o f ’ 
4 ft. from the edge. The overburden is then 
trucked and dumped over the worked out portions 
of the wash, a clear space being left in front of 
the wasli for the ore tram line.

The wash itself is brought down on the same 
principle, only one bench being necessary. The 
undercut and side cuts are not, however, quite so 
deep. As the stuff comes down easily when 
damp, each excavating boy is capable of bringing 
down from 4 to 6 cub. yd. per day. The ore is 
loaded into 16 cub. ft. trucks by two boys to 
each truck, and run down an average of 200 yd. 
to the boxes and dump d. The work done per 
native under these conditions is as fo llow s:—

Excavating, 12'66 loads of 16 cub. ft. per boy 
per day.

Filling and tramming, 15'10 loads of 16 cub. 
ft. per boy per day.

The corresponding figures for the removal of 
the overburden are not available, as the work is 
being done on contract, but it can be reckoned 
that 150 boys bring down and remove some 480 
cub. yd. (measured in situ) per day, or at the 
rate of 3'2 yd. per boy.

The removal of the overburden is a costly item, 
which would have been considerably reduced had' 
hydraulicing methods been feasible. The 
bringing of the necessary w7ater would involve a 
considerable capital expenditure, and high cost 
of pumping,, as the nearest available supply 
would be 5 miles distant, and the water would 
require to be pumped up 7 00 ft. But the main 
and deciding consideration is that the resultant 
tailings could not be disposed of without seriously 
encroaching upon adjoining properties, and silting 
up the Kuils Eiver.

Tin Washing.— Until recently the method of 
recovering the tin was by box sluicing.

Australian Sluices.— These were erected at the 
inception of washing operations, and have been 
in use constantly. They consist of two puddling

boxes A  and B (Fig. IY .) 30 ft. long each. The>

F IG . IV .— A U S T R A L IA N  SLUIC1CS (TO SCALE). 
• Indicates position  o f men.

larger one A  is 2 ft. 9 in. wide at its topmost 
end, and widens to 4 ft. 6 in. The small, one is
2 ft. 6 in. widening to 3 ft. 6 in. They slope at- 
the rate of 1J, in. to the ft. Four feet from the
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A U S T R A L IA N  SLUICES.

.lower end an incline screen of | in. vertical bars 
'placed 1 in. apart extends across the box, and 
iprevents stones and lumps finding their way to 
the sluicing boxes. Four launders, 9 in. x 9 in. 
at an inclination of 1J in. to 1 ft. with 3 gates 
to each lead from A  to 4 sluices E.E. From B 
3 .launders lead to a similar number of sluices. 
The sluice boxes are 13 ft. 6 in. long, 2 ft. 3 in. 
wide for a length of 11 ft., then narrowing to
10 in. for the last 2 ft. 6 in. A t the top of the 
sluices are fixed wire gratings H, composed of 
stout galvanised iron wire- set vertically 1^ in. ■ 
apart and bound together by finer wire every 3£ 
in. The sluice boxes are continued by a launder 
15 in. wide, 18 in. deep (F ) leading into a cross 

llaunder 12 in. wide x 14 in. deep, provided with 
holes and plugs for allowing the pulp to fall

down the setting pits G, which are 11 ft. long 
and alternately 18 in. and 13 in. wide. There 
are two of these pits to each sluice box, and they 
are provided with gates permitting the gradual 
concentration of the heavy sands which have 
escaped the sluice b o x . '

Method of Working.— The stuff’being dumped 
at the upper end of the puddling boxes is met by 
a strong current of water. Four natives with 
shovels push the stnfF down, at the same time 
breaking the clay lumps as much as possible. 
Stones and lumps which have not broken up are 
then taken out by means of a grid shovel, loaded 
into barrows and taken to dump. These lumps 
before being rejected are examined for any 
adhering cassiterite picked up from the bottom 
of the box by rolling clay, and the quartz.
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boulders showing cassiterite 
are put aside. A  rough con
centration takes place m the 
launders C by means of 
regulating gates over which 
the stuff flows before it reaches 
the sluice boxes. Here again 
the lumps retained by the liner 
screen are taken out to dump. 
Three boxes are allowed to 

1 receive the full flow given by 
the launders, and the stuff is 
being constantly moved up 

1 against the stream, first, by 
i three boys, and then by ' one 
boy. One box is in the mean-

1 time running with clear water 
supplied from launder J, a,nd 
the cassiterite being cleaned 
thoroughly at its head. WJiat 
escapes the constant raking 
up in the boxes and the 
following launders settles in 
the pits G, which are attended 
by one boy, who also gently 
rakes up in each pit alternately. 
The middlings from these pits 
are sent back to the sluice 
boxes to be reworked again 
in conjunction with the other 
stuff, and the headings or fine 
sands are taken out for further 
treatment on the Wilfley tables. 
On the diagram the position of 
the boys employed has been 
indicated. The number of 
hands required to work the 6 
sluice boxes described is 26. 
The average amount of water 
used, including clean water for 
cleaning up, is 776 gallons per 
load of 16 cub. ft., and the 
maximum capacity of the 
sluices is 13'4 loads per 
hour.

Cornish Sluices.,— These are 
shown on Fig. V. They, consist 
of 2 puddling boxes 2 ft. 10 in. 
wide for 15 ft., narrowing to.
2 ft. (3 in. wide for the remain
ing 18 ft., and sloping 1 in. 
per ft. These are followed by 
iron gratings 3 ft. x 5 ft., set 
horizontally wilh | in. round 
holes, from which the lumps are. 
taken off to dump. The two 
puddling boxes lead by means 
of a transverse launder with 
distributing holes to 8 sluice
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C O R N ISH

boxes 17Jf in. wide x 17J in. deep, 11 ft. 9 in. long, 
sloping | in. to the ft. These are followed by a 
cross launder and 2 horizontal gratings, 2 ft.
6 in. x 4 ft. 3 in., having \ in. round holes 
leading’ into 8 more boxes 18 in. wide, 17 in. 
deep, 8 ft. 9 in. -long with a similar slope. A  
cross launder at the end o f these is followed by a 
grating 3 ft. x 5 ft. wide, \  in. round holes, 
through which the stuff passes into a pointed box 
which eliminates all the very fine sand or slimes. 
The coarser sands drawn from the lower portion 
go to 8 settling pita 13^ in. wide, 12 in. deep, 
18 ft. long. .

The cleaning up arrangement shown - on right 
hand side of Fig. V, consists of 4 boxes, 13J in. 
wide, 11 in. deep, 11 ft. 9 in. long, followed by
2 pairs of inclined boxes and gratings,' and 4 
more boxes 13|- in. wide x l 'l  in. x 9 ft. These 
again lead into another inclined box, grating and
4 settling pits 13 in. x 11 in. x 12 ft. 6 in.

In order to save a lengthy description the 
modus operandi has been' carefully indicated on 
the plan. It will be noticed that in the system 
the stuff is more minutely manipulated than in 
the Australian sluices, and that nearly all the 
.sands have to be shovelled out. In the case of

1

I

SLUICES.

the Australian sluices, provided that adequate 
fall is obtainable at the end of the settling pits, 
no sands would have to be lifted out and trucked, 
and from 4 to 5 boys less would be employed.

The cleaning up arrangement in the Cornish 
installation is the more effective and leaves little 
chance of losses through carelessness or negligence 
on the part of those employed. The principal 
figures in connection with the two installations 
are given in the following table :—

' A ustralian 'C orn ish
Sluices. Sluices.

Space required ... ... 107' x 30' 126' x 31' 
Total fall required- r .. 17' 16'
Slope in puddling boxes |... l|-"perft. 1" per ft. 
Slope in sluicing boxes j... 1£" ,, 1^" ,, 
Men required ... ’. . . 2 6  27
Capacity loads (16 cub. ft.)

per hour 13'4 18*7
Water required per load gal. 776 gals. -597 gals 
/  of fine tin recovered fro'm 

sandstreatedby Wilfiey 
tables ... ... 34'81 18'80 

The two methods, therefore,, differ in their 
capacity, quantity of water required and efficiency. 
The percentage of the fine tin which has’ to be
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recovered from the sands by the Wilfley 
concentrators shows that the Cornish method, 
owing, no donbt, to smaller inclination, and lesser 
rush of water, is the.better saver of fine tin. 

-The concentrates from the Australian sluices 
.contains less “ Nos. 2 and 3 ”  tin than those'from 
the Cornish sluices, and on cleaning up lose 
32-02% of their gross weight as~against 26-62%.

^Similarly, the tin recovered 1 by the’ Wilfley 
tables from the sands of the Australian sluices con
tains more coarse tin than those from the Cornish 
sluices. Although the manipulatipn of. the stuff 
is greater in the latter method, the greater 
efficiency and the greater • proportion of tin 

-recovered direct, give it a decided advantage.
• In a place where water would be an important 
consideration, the Cornish method would commend 
itself.

Before Wilfley concentrators were in use, the 
sands were cleaned up in inclined boxes, but the 
process was tedious and lengthy, and a compara
tively poor concentrate was obtained.

Losses in  Sluicing.— Owing, no doubt, to the 
coarse nature of the cassiterite grains in the ore, 
the losses in the sands are practically nil, and the 
tailing dumps would no't even repay the most 
saving of' Chinamen. Losses, however, occur in 
the lumps of ore which have not been' broken up 
thoroughly and ore taken out at the different 
screens. Lumps of stiff clay which themselves 
carry no tin, are apt, on rolling over in the boxes, 
to pick up loose grains of cassiterite on their 
surface, and although such occurrences are 
watched, it is obviously impossible to avoid a 

. certain loss. The lumps are dumped separately 
and in such a way as to be easily secured for 
further treatment. The lumps of ore, though 
soft, are tough, and do not disintegrate readily. 
After immersion in water for 48 hours they can, 
however, be broken up fine. Exposed to the 
atmosphere, they weather only after a few months, 
provided they have been laid out thin. These 
lumps come mostly from the top portion of the 
wash which carries only fine cassiterite, and they 
contain a small amount of clayey matter, and 
form at the most -5% of the quantity of ground 
wash. The lumps of pure clay and quartz 
fragments, form another 10%. The value of the 
ore lumps naturally varies greatly, but they 
would generally pay for rewashing, provided a 

•cheap and efficient method of doing so were 
devised. This question is now under considera
tion. Had water been more plentiful on the 
property, a jet o f water under pressure would 
have answered the purpose,.as has been shown by 
trial. It is estimated that one-third of the lumps 
sent to dump would yield from 2 to 3 lb. of tin 
per ton, or a value at present of from 2s. to 
3s.

The sluicing methods described can therefore 
be considersd satisfactory and'suitable to the 
nature of the wash treated, and efficient in their 
extraction. j

The Rotary P an  Method.— Quite .recently, 
washing by means of a rotary pan, similar to 
that used in diamond washing, has. been tried. 
The experimental .pan is 8 ft. in diameter and 
9. in. deep. It is fitted with the usual channel 
iron arms, eight in number, each carrying eight 
knife-edge teeth set from 4̂ - in. ‘ to 4-| in. 
apart. The' ore is screened through a rotary 
screen 2 ft 6 in. diameter, 10 ft. long  overall 
and. composed of \ in. plates with holes from
1 in. to ^ in. square. The inclination is 1^ in. 
per ft. The shaft is hollow and fixed, and is 
perforated with in.' holes, through which water 
is sprayed inside the screen. The screen is carried 
by two main cast iron, spiders with three arms, 
and one intermediate with four arms, running on 
the hollow shaft. The thrust is taken up against 
a substantial cast iron disc at the lower end. A  
series of experiments have been conducted by the 
writer, and it was found that the involute-setting 
o f , the teeth . as in diamond washing answered 
best. The teeth are set J in. from the bottom' of 
the pan, and the inclination of the knives to 
the radial arms requires to be slightly less than 
in diamond washing. Several speeds of. rotation 
were tried, 10 rev. per min., or a peripheral speed 
of 245 ft., was obtained. A  greater speed could 
not be attempted, as the pan sides were not deep 
enough to keep in the swash. At this speed the 
solid matter near the circumference was 3^ in. 
deep, whereas the outlet was 3 in. above> the 
bottom. The cassiterite is concentrated within a 
ring 4 in. wide round the outer edge. The inner 
sections of the pan on repeated testing showed 
no cassiterite. The low setting of the teeth 
effectually prevented the settling of the fine 
cassiterite over the bottom of the. pan. .

The great difference in specific gravity between 
the cassiterite and its accompanying matter 
makes a higher peripherial speed possible. By 
doing this also a larger quantity of ore can be 
treated, without detriment to proper concentra
tion. In the new installation designed by the 
writer; a speed of 365 ft. is adopted for 12 ft. 
pans with sides 12 ir.. clear depth, and it is 
anticipated that from 500 to 600 loads per ten 
hoars will be treated by each pan.

The results of the experiments with the 8 ft. 
rotary may be summarised as follows .:—  
Maximum capacity of pan : 12 loads per hour 
Water consumed per load : 81 gal. for sandy ore

137 for clayey ore. 
Power required for installation : 6 h.p.
Greatest speed of outside teeth : 245 ft.
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The ore is fed by two natives at the rate of 
1 0 0  to 1 1 0  loads per day, and two boys attend 
to the pan and the removal of screen lumps to 
dump.

In the new installation the feeding will be 
done by means of a water jet.

The tailings run by gravitation, and a portion 
of the muddy water is taken from a screen in 
the tailings shoot and conveyed by a bucket 
elevator to the shoot leading into the trommel. 
The buckets are 12 in. x 10 in. x 6  in., and are 
elevated at the rate of 32 per minute. The heavy 
deposit is draw n' as required (continuously rn 
the case of rich ore) through a l j  in. hole, 
whose edge is flush .with the side of the pan. 
From ore going 8 '20 lb. o f cassiterite per ton, 
24 -57 lb. or 1'09 per cent, of concentrates are 
obtained. O f this quantity 55 per cent, pass 
through a “ twelve mesh”  and yield 40 per cent, of 
clean cassiterite; 45 per cent, remain on “ twelve 
mesh ” and yield 30 per cent, o f cassiterite. The 
results vary slightly, according to the richness, of 
the ore washed, but an average concentrate con
taining from 35 to 38 per cent, of cassiterite can 
be reckoned upon with a speed of 245 ft. The 
man attending to the drawing of the concentrate 
is now so well used to the work that the value of 
the concentrates is very regular, no matter what 
the value of the ore may be. In a larger pan, 
with greater speed, a higher grade of concen
trates should be obtainable.

Advantages o f  the R otary P an .— Thead vantages 
of the rotary over the sluicing methods are that 
a less quantity of water is used and that much 
less labour is required. In plants treating 1,000 
loads per day a comparison of the labour, etc., 
required would be as follows :—

Sluice Boxes. Botar5' Pan- 
White supervision ...  2 1
<No. of natives required ... 151 17
Water required, gals. . ..  597,000 187,000 
Power required ...  ... 4 mules 40 h.p.

The costs of native labour and power reckoned 
on present basis at the mine would be :—
Cost of native labour... £ 1 8  17 6  £ 2  2 6  

Cost of power ... ~ 0 16 0 1 13 6

£ 1 9  13 6  £ 3  16 0 
Treatment o f  Rotary. Concentrates.— The rough 

concentrates as drawn from the rotary are not 
suitable for shipment, and have to be dressed to 
a value in tin of as near as possible, 75%, this 
is being effected as follows :—

The concentrates for the day having been 
collected in tubs are screened through a series of 
inclined sieves placed above one another in a 
frame to which a side motion is given by means • 
of a crank driven from the main shaft. The

frame moves on wheels, and has a motion each- 
way of 3 in. Water is sprayed at each screen, 
head for the purpose of washing the sifted., 
material down aprons which underlie the screens.- 
The screened material falls at the head of the 
next screen which slopes in an opposite direction. 
A t the lower end of each screen is a gutter in 
which collects each grade separately. The screens- 
used from top to bottom are :— -4 - 6  in. mesh, 8  

mesh, 10 mesh and 12 mesh. The stuff remaining - 
on No. 1  screen is generally sorted by hand on a 
sheet of iron ; that passing through 1 2  . mesh is- 
treated over the Wilfley tables. The four inter
mediate graded products are passed through a 
hydraulic separator.

A. D . Wilson’s . Hydraulic Separator.— This 
apparatus is based upon the principle of the 
spitzkasten. It consists (Fig. V I.) of a vessel A  o f

| -------Sco/e of/ncAeJ------

I
F IG . VI.

A. D. W IL SO N ’S SE P A R A T O R .

the shape of two cones joined at their base and 
fitted at the top part with a feeding funnel. 
Inside this vessel is fixed a similar one, having 
a pipe B at its lower end, and a side discharge
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• o and of such dimensions as to allow an 
Annular space of 1 in. .between the two. The 
vessel A  is connected with a receiving vessel C 
bv means of a 2 in. pipe. The water used for 
the separation enters the side of the receiving 
vessel The upward current meets the ore at the 
base of pipe B, the lighter particles finding their 
-way up to the discharge pipe, the heavy ore over
coming the current drops into the receiver from 
-where it is drawn out at will through a tap. \  
valve on inlet water pipe, regulates accurately the 
amount of water required for perfect separation.

• This of course, has to be varied for each grade of 
.ore ' The results obtained by this apparatus are 
excellent, the cassiterite being quite clean. The 
overflow material occasionally contains a little 
cassiterite which has not found its way into the 
receiver. This is due to a slight variation in the

, head of the water, and also to irregular feeding 
- w h i c h  at the present is done by hand. I t  is 
, recovered by hand-jigging and repassed through 
, the machine, the hutchings going back to the
■ rotary pan. The value of the concentrates thus 
..obtained is from .72 to 75%. The apparatus is 
-capable of dealing -with 5  cwt. o f concentrates 
per hour. The .quantity of water used varies 
from 24 gallons iper minute in the 'case of stuff

>remniinng on 6 imesh, to 10 gallons for stuff 
passing 10 mesh;andiremaining on 12. With the 
same quantity of -water and automatic regular

■ feeding, the apparatus would deal with a larger 
, quantity of material. I-n the new plant 6 of
• these separators will 'be used, one for each grade 
o f  stuff, and provisions ̂ ar-e being made for con
stant head of water, automatic feeding, and 
repumping back of water afiter use. To provide 
.against any irregularity-which may occur in the 
feeding, provision willibe made for the tails to 
be passed over a pair df jigs. The apparatus is 
simple in construction, oosts little, takes no

■power except that irequired for repumping back 
the water, and does not require supervision, 

'lubrication or replacement of parts. It does its 
work more quickly, and gives in one operation a 
better product than can be obtained by jigs. 
Experiments have also been made with concen-

• trates from diamond washing by Mr. Wilson, who
■ claims that he has been able to separate the 
ilmenite from the garnets. The perfect working

• of the apparatus depends upon the supply of
■ steady head of water, and careful sizing to obtain
■ equal particles. During the last few months the 
'resultsof the rotary pan and accessories have been so 
> successful as regards costs, water used and
• efficiency, that the sluicing method will be 
< entirely superseded.

This is the first time in the history of alluvial 
tin working that centrifugal force has been 

■employed for concentration, with an apparatus

which has been used almost since the discovery 
o f the Kimberley Diamond Fields, and which has, 
without many improvements, successfully 
competed in its own sphere with many new 
methods and principles. It is evident from the 
experiments at Kuils River, that the greater the 
difference in specific gravity of the materials to be 
separated, the • easier and closer will the 
concentration be. A  greater degree of concentration 
than that mentioned could be obtained by allowing 
the pan to run more “ hea,vy,” provided that the 
teetharemadestrongenough. In.thecasementioned 
the results obtained were limited by the speed of 
rotation, and by the strength of the arms and 
teeth. The clay present in the ore enabled a 
thick puddle to be obtained with a back wash 
lighter than in diamond washing operations.

Losses fro m  Rotary P a n .— The tailings are 
tested at intervals during the day. For one 
month they were carefully sampled every hour, 
and each day’s sample was dried, weighed, 
graded, and carefully vanned. The result was a 
small amount of titaniferous iron ■ in the grade 
passing through a 30 mesh, which varied from 
0 -04% to 0 ‘07%, and which only contained 
0'06%  of tin, and 1% of monazite. That an 
infinitesimal loss in tin takes place in the little 
lumps leaving the pan, there is no doubt. But 
they are hot numerous, and experiments have 
shown that they would not pay to recover, grind 
fine, and concentrate. These losses are very 
much less than those from the screen lumps. For 
all practical purposes, therefore, the pan losses are 
a negligible quantity.

Slimes.— A  small quantity of very fine or “ flour 
tin ” is found in the slimes leaving the sluice boxes. 
A t the outset the quantity was pronounced by 
Cornish experts sufficient to justify its recovery, 
and .its quality as being capable of concentration. 
The slimes were therefore conserved in special 
dams, and a plant was erected for their treatment. 
This was designed on the old lines favoured by 
tin streamers. It  consists of 3 settling pits, 
100 ft. long, 9 ft. wide, and 8 ft, deep, in which 
the slimes are allowed to settle and the surplus 
water is eliminated. These are followed by 150 
rag frames in 3 double rows, and occupying a 
space of about 145 ft. x 40 ft. The frames are 
worked by means of the surplus water from the 
settling pits, and they are a very old and well- 
known Cornish contrivance, which is still 
extensively used for fine tin concentration, and a 
description would probably be superfluous. The 
working details o f .a rag table are given in Fig. V II. 
The quantity of water required to work each 
frame is about 95 gallons per hour. , The main 
washing box is allowed to fill and tip in 4 
minutes, during which the pulp flows over and 
gets concentrated and the balance box in 14 sec.
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CORNISH RAC T A B L E  ■

F IG . V II.

These quantities and speeds may liowever be- 
regulated, according to the quality and quantity 
of slimes treated.

The rag frames are followed by 5 more settling 
pits 20 ft..long, 9 ft. wide, and 3 ft. deep, and 
by another -set of 60 frames. From these, 
and after partial settlement, the slimes 
pass on to two Acme tables, 20 ft. in 
diameter. The concentrates are then cleaned up 
in a concave buddle, 8 ft..in.diameter, and finally 
tossed in kieves. The plant, with the exception 
o f the tables and buddle, is automatic and requires 
little attendance. • .

.The hands employed:are as follows :—
Two natives attending the filling of the different 

pits and their discharge;, 3 attending, the 
sweeping of the-two sets of rag frames, .1 attend- 
lrig.-the'Acme tables, and-I- white supervisor.

The plant is capable, of dealing with 30.tons of 
slimes per day.

Considerable difficulty has been experienced, 
in obtaining a marketable concentrate. This is . 
due to the presence of titaniferous iron- in 
particles considerably coarser than the accom
panying cassiterite. . The effect of this on the rag .- 
frames an d ' tables is that the coarser iron 
concentrates to the detriment of the cassiterice. . 
There is no doubt that by grinding, and thereby, 
reducing all particles, to the same fineness, the

• iron will be capable of elimination. This process. 
is now on the ^oint of being adopted.

Pmver Plant. —  A ll( the machinery on the 
property is worked by electric power, generated by - 
a suction gas-engine and producer of the Tangye ; 
type, capable of giving ljl5  b.h.p. The fuel used • 
is Welsh anthracite, costing 65s. per long ton. ■ 
Working at 50 b.h.p. the consumption of anthracite- 
over a period of 670 working hours has .beenr 
31,-241 lb., equivalent to. 1'07 lb. per h.p. hour or . 
a cost of '375d. During the same period the
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cost of attendance, stores, etc., has been as follow s: 
White attendant ...  0 '295d. per b.h.p. hour. 
Native attendant ... 0'099d, ,, ,, 
Fuel' ... . ..  0-3725d. „
Lubricants and stores 0 ’080d. ,, ,,

_ Total ... 0'8545d. „
Working at full capacity, it is reckoned that 

itlie power could be generated a t ’0'58d. per h.p. 
hour, as the attendance and stores would be 
,practically the same.

Yield.— The production of cassiterite at Kuils 
JRiver, from the inception of washing operations 
has been as follows :—

Period. Tons treated 75% ore lb. Cassiterite 
per ton lb.

Previous to July, 
1905 No record 87,360

A ug. 1905-30 J une 
1906 58,157 288,512 5-00 \ ^

•July ’06-1 Jan ’07 23,057 107,520 4-66. U
Jan. ’07-30 Sept07 32,398 •253,271 7-81 J >b

113,612 649,303 ■255%
Working Costs.— The costs of working during 

the first nine months of 1907 are shown on the 
following table. For the sake of comparison the 
working costs at Mount Bischoff, Tasmania, for 
1901 are given. In the case of the latter mine 
the mining" cunditions" were”  more favourable, as 
there was no waste or overburden to remove, and 
the thickness of the tin bearing formation was
very much greater.

KUILS RIVER. S. d .
Mining, tramming and sluicing ... 2  6 ’933 
Removing overburden and develop

ment and progress work ... 1  7 1 3 3  
'Tin cleaning and bagging ... 1  -623 
Cost of power and pumping ... 1-520 
Cost of working Wilfley tables ... 1-528 
Mining stores ... ... ... 2 ‘526 
Power and pumping stores ... 1-131 
■General and office expenditure ... 2'541

Totals ... ... 5 0-935
MOUNT BISCHOFF.

Mining, tramming and hauling ...  3 2'247
Development ... ... ■ 2 ‘063
Ore bagging ... ... ... 0 '374
Water ... . . . "  0-305
Plant... ... ... ... 3 075
Crushing ... ... ... 9-600
Slimes shed ... ... ... 3-230
■Sundries ... ■ ... ... 0 ’868
Stores ... ... .... 5-226
.Management ..: ... ... 6-370

Totals’ ............  ....... 5 ” 9 -’4 28

The costs of shipping the <Dre to London are:__
1 2  tons consignment

Rail to Capetown ... ... £1  18 0
Dock dues ... ... . „ 1 1 5  0
Forwarding and shipping ... 1 8  0
Freight and primage ...  ... 9 18 0

B /L  stamps, etc. ... ... 5 0

Agency ... ... ... 7  6

£ i 5  11 6 ;
£ 1 5  11s. 6 d. =  26s. per ton

The ruling rates of wages are :—
Mine foreman... ... £ 6  0 0 per week.;
Chief sluicer ... ... 4 10 0 ,, :
Rotary attendant ... 2  1 0 , 0  ,,
Engineer ... ... 5 0 0 ”
Electrician ... ... 5 0 0
Boss boys') Feed and house 18 0  ,,
Boys /  themseves. 15 0
Pump and engine boys ... 1 1 0
Carpenter ... ..; 2 10 0 , ■ 1

Mason . . . .  ... 2 10 0 ”
Blacksmith (General) ... 2 8  0 ,, [

Two loads of 16 cub. ft. are reckoned as 
representing 1  long ton. Experiments made with' 
the ore show' it to weigh 92 lb. per cub. ft., 
which after 24 hours sun-drying is reduced to', 
76 lb. . On complete drying the weight is 71 Ib.i 
per cub. ft._ On the average, 1 cub. yd. o f ore in, 
situ yields, broken up, 32 cub. ft.

Tin Dressing.— The coarse concentrate from 
the Wilson separator after being sun-dried are ' 
sifted to size and bagged for shipment. Those 
coming from the sluice boxes are sun-dried on 
long strips of sacking, sifted into different grades 
and then cleaned up. In the case of No. 1 and
2  tin this is done during the sifting by agitating 
the sieve sideways, and gradually getting the 
light material to the front and throwing it out by 
a deft jerk. The No. 3 is cleaned by letting it 
fall from a height upon the level floor. The 
light particles and some fine tin fall on the outer 
edges of the heap and are brushed away as 
sweeping, and thus a concentrate of 75% to 
76% of pure tin is obtained. The sweepings are 
similarly treated, brought to a value of 16 to 50%, 
and the remaining light stuff is sent to the 
Wilfley tables and brought to a value of 25 to 
40%. The middlings obtained from the operation 
are poor in tin, but are conserved for regrinding.

The sands from the slimes and the fines (i.e., 
through 1 2  mesh) of thej rotary are passed over 
the Wilfley tables, then! dried and cleaned as 
described above, and produce mostly No. 3 tin 
(75%). The sweepings from all operations are 
carefully collected, and most of the tin'they con
tain is recovered.
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The clean, dry ore is then placed in double 
bags the inner one being of strong calico, the 
■outer one of stout canvas, carefully weighed to 
56 lb. net, and both bags are sewn up. ’ After 
stamping tho Co.’ s name and net weight the ore 
is ready for shipment. The size of the bags 
before filling is 13 in. x 11 in., and after filling is 
about 12 in. x 9 in. x 5£ in at the thickest 
point. The company justly prides itself upon 
dressing its tin to such a high value. The cost 
of labour employed in tin dressing and bagging 
■comes to under 20s., and that of sacking 
material and sewing to 11s. 8d. per ton of ore 
.shipped. Tin cleaning is exclusively done by 
Indians whose dexterity is marvellous and almost 
inimitable.

CONCLUSIONS.

It was anticipated at first that as the workings
• extended up the slope from the creek the value of 
the ore would decrease. It is true that in the

■ creek some extremely rich patches-were obtained, 
which led originally to exaggerated estimates of 
values. But the average has somewhat increased 

.as the work has extended up the slope. The 
furthest face of work is now some 250 ft. from 
the creek, and the values are regular and slightly 
increasing. It is reckoned that so far some 50 
tons o f cassiterite have been obtained per acre of 
ground worked out, and that a further 200 acres 
on Annex Langverwacht alone are tin bearing. 
This does not represent the whole resources of the 
company, as the wash has been found at other 
points.

The work which has been done so far can only 
be considered as of the prospecting kind, but it is 
.satisfactory to know that the returns are payable
• and that work on a very much more extensive 
scale is contemplated, and will, be undertaken as 
soon as necessary financial arrangements are 
made. The alluvial tin does not appear to be 
■confined to the company’s property, as several 
•discoveries in the neighbourhood have been 
reported, and at least one syndicate is working 
near the western boundary of Annex Langver- 
waclit, and now producing tin. So far the 
junction of the granite with the Malmesbury 
series has not been exposed, and it is not possible 
to say whether mineralised contact-deposits exist 
on that line.

The use of rotary pahs for tin washing can 
now be considered as an accomplished fact, and 
will greatly diminish the cost of labour as well as 
the consumption of water.

At the end of the paper the author exhibited 
■various specimens of ore from the mine and also 
many photographic views, showing the various

operations, four of which are reproduced, in the 
text.

The P resid en t : It is with very great 
pleasure that I risetoproposeavoteofthankstoM r. 
Griffiths. He has long resided in South Africa, 
and there are very few of our metalliferous 
deposits here with which he is not familiar. His 
paper comes to us at a very opportune moment, 
and I  am sure his description of the plant and 
method of running it will be of assistance to 
many. What pleases me about his paper most of 
all is that it is one of the first attempts to give 
us a detailed description of South African base- 
metal mining. This has, unfortunately, had 
many set-backs, but I  am glad to see that it is 
now making progress, and as evidence of this, I  
would point out that our base metal industry in 
the Transvaal is now employing 197 whites and 
2,705 natives, as against 90 whites and 875 natives 
in '1905, a very marked advance indeed, and the 
value of the copper, lead, tin, manganese, etc., 
produced in the Transvaal for 1906 was over 
£90,000. That shows progress, which I  am sure 
we are all pleased to observe.

Mr. T. Lane Carter: I beg to second the. 
vote of thanks. I think this is one of th e , most 
interesting papers we have had before the Society, 
for some time, and that Mr. Griffiths deserves our 
thanks for taking so much pains in its preparation. 
The paper will be read not only by those in this 
room but by people all over the world, and with the. 
greatest amount of interest. The development of' 
the South African base metal-industry is being 
watched with a great amount of attention, and 
particularly in America, where they have been 
trying for years to find payable tin mines,. 
but have not yet succeeded. I note that 
the method of working is much the same 
as the method at the Broken Hill mines 
in Bhodesia, for the mining of zinc and lead 
ores. I  think there is one figure which will 
strike you forcibly, namely, the cost of 12 tons 
railage to Capetown, viz., £1  18s. I  think that 
speaks volumes about the economic situation, 
in South Africa. One of the first things required, 
if we are to have a base-metal industry, is to get- 
cheap railway rates. Another point which fills 
us with a considerable amount of envy is in regard 
to the low rate of wages given in Mr. Griffiths’ paper. 
A  mine foreman gets £ 6  a week and workmen- 
£ 2  10s. I  hope they will be able to maintain 
these figures, but I  am very much afraid that if 
there is to be that expansion in South Africa, 
which we are all looking for, their wages will have 
to come up to our level or we shall have to come 
down to theirs. The future alone will show 
which it is going to be.
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NOTES ON FEEDERS, W IT H  A  
D ESC RIPTIO N  OF A  N E W  

D R IV IN G  D EVICE.

(Read .at August Meeting, 1907.)

By D. J. . P e p l e e  (Member).

R E P L Y  TO D ISCU SSIO N. i

Mr. D. J. Pepler : Taking first Mr. Beaver’s 
criticism on my paper, I  may say that 
my critic commences by stating -that be 
agrees with but one point in my-paper, and that 
is, that a high stamp duty is very desirable, yet 
he has failed to recommend any method by which a 
higher stam p,duty could be procured. I  am, 
therefore, not surprised to find that the stam p' 
duty amounts to only 5'1 tons with a 400 screen 
at the May Consolidated, where Mr. Beaver was 
battery manager.

After this he continues with a very 
sarcastic atta.ck on my paper from one end 
to the other. He commences by giving a 
description of an old appliance introduced some 
ten  ̂years ago, the operative motion of which is 
similar to that of a single shaft cart drawn by 
one horse ; the cart is trying for all it is worth to 
run off the road, the horse again doing all in his 
power to keep it on the road. The same applies 
to the feed drive referred to. I  know of several 
mills where it was tried and then rejected. 
The inventor did not even think its value sufficient 
to spend protection money on. Again, my critic 
actually went so far as to accuse me of having 
“ jum ped”  some one else’s idea, because; as he 
remarked, I  am supposed to have seen it working 
at the Rose Deep some two years ago. When I 
took charge of the Rose Deep mill a little over 
two years ago no such drive was in use, though I  
saw one lying in the smithy in need of repairs. 
Having known of it for years I  • paid no 
attention to it, for I  looked upon it as no good 
for its purpose. Continuing, he claims that the 
appliance referred to is similar to my 
device. I  contend that there is a vast difference 
between the two, and perhaps a little more 
mechanical knowledge will enable my critic to 
locate the difference.

Again he states that he failed to locate any 
increase to his stamp duty from the time when he 
applied these drives to the feeders three years 
ago. What else could he expect of a defective 
drive1? I  did not. claim an increased stamp duty 
by the application of the apparatus in question,, 
but I  did and do claim an increased stamp' 
duty by the application of my device to. 
“ Challenge” feeders, on account of its reliabilityiri

regular feeding, and also a 75% reduction in cost 
of maintenance. In reply to the conclusion 
he came to is that the increased duty 
from the introduction of the new device is 
due to the fact that my suspension gears must 
have been in a shockingly bad state, 
I  would mention that at the Ferreira 
Deep we allow nothing to get into a shocking bad 
state, everything being kept in thorough good 
workingorder. Ourstampdutyhereisasfollows 
1,000screening, 5'5 tons; 700screening, 6tons; 400 
screening, 6 5 ton s ; 300 screening, 7 1  to n s ; 
average weight of stamps, 1,150 lb. and 96 drops 
per minute.

Mr. Beaver also repudiates the correctness o f  
my statement with regard to the reduction of stem 
breakages since the installation of the new device. 
This statement was based on actual facts. H e 
claims that badly worn dies and the character o f  
metal in stems have much to. do with the life of 
stems. This, I  admit, being common knowledge ; 
but he goes further, and claims that the diameters' 
of 'pulleys have something to do with the breaking 
of stems. Now, in my opinion, this latter state
ment is really not worth commenting on.

He wants to know w hy.I did not compare/ the 
new device with some of the older improvements, 
as for instance, the “  Smart ” feeder. My 
answer to this query is, that I  do not consider 
the latter, as good as the new device by a long
way. A  similar combination was introduced, by- 
Mr. Tom Watt in 1894. My critic also repudiates' 
the fact that a defective feeder is the.cause of' 
the breaking of many cams and cam shafts. E very  
mill-man with a thorough knowledge of milling 
recognises that a defective feeder, which 
allows the mortar frequently to run empty, causes, 
stamps to bang away on bare) dies, and strike 
reverse blows on the cams, is the cause of many 
a cam and shaft breaking. He also asks why I 
gave two percentages of less stem breakages with 
the new device, and doubts my statements. Now, 
if he will read my paper over again, he will find 
that I  stated clearly, that comparing two batteries; 
rnnning side by side, one feeder driven by suspen
sion gear and the other driven’ by the new device,, 
the latter showed 50% less stems breaking as com
pared with the former, over a period of six months,’ 
whilst taking the average over the whole mill, the- 
breaking of stems was 40% less in favour of the- 
new device.

In conclusion, my critic askswhy if six months 
was taken up for trial o f the .new device, and' 
fourteen months have elapsed since, only three- 
fourths of the old drives have been replaced b y  
the new^and again is of the opinion that ,if the 
new device .were as good as, claimed, the word 
“  hustle ”  must be unknown there. In reply t o  
this I  may state that the makers were slow in
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forwarding the gear, and the running of the device 
now over two years shows we take care that we do 
not hustle upside down but in the right direction.

In reply to Mr. Bevington’s remarks I  can only 
say that, having seen the feeder working, he is 
satisfied with its reliable action, but refers to it 
as being more complicated than certain other , 
feeders”  I  certainly do not agree with him in 
that respect, for, in' my opinion, it is simplicity 
itself, and I  should be pleased if he would 
point out what he considers the compli
cated parts. In reference to the pawl with the 
set off in suspension gear mentioned by him, I. 
may state that I  have used this also and found it 
as much of a nuisance as the original.

Mr. Smart states that the new device under 
discussion is simply an .imitation of one introduced 
by himself in 1899 with a few unnecessary com
plications. I  would like to know if Mr. Smart 
refers to the so-called “ Smart feeder,” which I 
consider quite similar to one introduced by Mr. 
Tom Watt in 1894, in which case I can only say 
that I  am very much surprised that a gentleman 
of Mr. Smart’s practical experience should fail to 
see its dissimilarity from mine, which, to my 
mind, is quite plain to even a tyro, and that by a 
further study of the sketch accompanying my 
original paper lie may still be able to 
detect the marked difference between the 
two g. ars. In reply to his statement that 
very little attention can have been paid to the 
old devices, I  can only refer him to the portion 
of my remarks in reply to Mr. Beaver.

In conclusion, I  may say I  am prepared to run 
a test against any other up-to-date device for 
durability, reliability and cheapness.

NOTES ON TH E E STIM A TIO N  OF 
CAU STIC LIM E.'

(Read at August Meeting, 1907 .) 

By Edw. H. C rogiian  (Member).

D ISCU SSIO N .

Mr. Jam es G ra y : I think we all agree 
in thanking Mr.. Croghan for . directing the 
attention of the analytical members of the Society 
to the necessity for developing a thoroughly trust
worthy method for the estimation of commercial 
lime. There can be no doubt that it is highly 
desirable, both from the point of view of economy 
and of technical perfection in the working of the. 
cyanide process, that the mines should constantly, 
check their lime supplies, and not blindly rely 
upon the lime-burners’ guarantee. The seller 
learns from experience th a t; his guarantee is 
accepted in lieu o f. a . test and naturally takes 
advantage of that state of affairs. I  have met

with one case where the so-called lime supplied 
to a mine contained no more than 0'2°/o of 
available lime. My experience, in the laboratory 
with which I  am connected, has shown that the 
quality of the lime supplied to a certain group 
was subject to very .wide variations, until the 
consignments were regularly tested and the sellers 
paid on, the results, whereupon the variations in 
quality suddenly assumed insignificant propor
tions. I  believe that to-day only one of our-- 
leading mining firms remains unable to recognise- 
the economic and technical advantages of a- 
regular system of testing lime supplies.

Whilst recognising the utility of drawing,, 
attention to it, I  would like to emphasise 
more fully the distinction which Mr. Croghan , 
draw’s between caustic lime and available lime.

I  find that the term “  caustic lime ” has been 
employed by Andrlik {Journal- Society o f  Chemical 
Industry, 1899), in speaking of what we term 
“  available lime,”  and that other writers have used 
the term “  free lim e” in the same sense. It has been 
pointed out that to a certain small extent, calcium 
carbonate, magnesia, and certain calcium silicates,, 
have a protective action on solutions of potassium 
cyanide, and should therefore be considered to- 
the necessary-degree in stating the total “ avail
able lime.” The term “ caustic lime,” excludes these; 
substances, and its determination by any method 
would only be a rough guide to cyaniders in, 
arriving at the value of the lime supplied tOj 
them.

The author states that “  regarding the existing, 
methods for determining caustic lime, he is not 
aware of any special, literature which, has tended, 
to prove or disprove their accuracy.” I  have, 
carefully referred to the literature on the subject,, 
and I  find that the author has overlooked a. 
multitude of references, which tend to,show that, 
we are greatly behind the times on the Band- in. 
this branch of analysis. I  will not trouble you. 
with the work bearing on the accuracy of the. 
“  acid method ”— the gravimetric method, by the 
way, is not even noticed in any recent work— but- 
will confine myself to the history of the deter
mination of caustic lime by solutions of sugar.

Twelve years ago, Stone and Scheucli 
(.Journal Society o f  Chemical Industry, -1895),. 
applied the solubility of lime ■ in • sucrose 
solutions to work out a method of estimating 
“  caustic lime,”  and I  gather from their paper 
that even they were not the first in- the field, 
though I  am unable to trace-their method further; 
back. Weisberg’s (Journal Chemical Society, 
1897) investigations followed in 1897, and  ̂
Andrlik’s in 1899.' Andrlik!s statements wore 
confirmed by Pellet (Journal Society of Chemical 
Industry, 1900), and later in the same year 
Pellet and Leduc’s investigations were published.
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The next work was Maynard’s (Journal Chemical 
Society, 1902), and in the following year Bischoffs 
paper (Journal Chemical Society, 1903), 

.appeared. G. W. Williams (this Journal, 1905), 
brought the method before this Society in 1905, 
crediting its introduction to Crosse, whilst 
Hendrick (Analyst, 1907) and the author have 
published their work in the current year. This 
is a brief and very incomplete list of the 
literature, but quite sufficient, I  think, to estab
lish the antiquity of the method.

I  will take these papers in chronological order. 
.Stone and Scheuch (1895) found that 150 c.c. 
■of a 10% sucrose solution dissolved 1 gm. of lime 
.and based their method on this result. Weisberg 
(1897) remarks that it has been proved that 
sucrose solutions dissolve calcium silicates more 
.readily than pure water, and also, that the 
-amount of salt dissolved increases with the 
..strength of the sucrose solution. He states 
that the presence of C 02 increases the solubility 
of the lime, and also that of the calcium silicates. 
In the latter case, the silicates are decomposed, 
yielding CaCOg and free Si02. Andrlik (1899) 
states that when the limestone is not very pure, 
calcium silicates and aluminates may occur in the 
■quicklime, and on treatment with sugar solution, 
they are decomposed, the lime set free going into 
solution and rendering the estimation false. The

■ quantity of lime extracted, he states, increases 
with the strength of the sugar solution. Pellet 

••(1900) confirms Andrlik’s statements, and points 
. out that water alone is capable of decomposing 
-some of these silicates. Further, the quantity of 
lime dissolved varies with the nature of the 

-silicate, time of contact, volume of sugar solution 
.and temperature. He also states that the 
calcium silicates and aluminates may contain 
more or less iron. Pellet and Leduc later in the 
same year confirm the decomposition of silicates 

=and.aluminates by solutions of sugar, and note 
that the presence of sucrate of lime in these 
•solutions considerably adds to the extraction of 
lime from these compounds. Maynard (1902) 

^advises the use of pure glycerol for determining 
free lime in cements, as it has the advantage over 
the ordinary sugar method of dissolving lime

• only. In 1903, Bischoff recommended the use of 
water instead of 10% sugar solution in estimating 
caustic lime in basic slags— “  as the latter seems 
also to dissolve ' calcium hydrogen carbonate, 

:and consequently gives erroneous results.” 
In the light of the above, it would appear that 
the results obtained by the author with the sugar 
method are untrustworthy, even for the purpose 
o f  determining the caustic portion of the available 
lime, inasmuch as he has entirely neglected the 
decomposition of these silicates and aluminates 
by sucrose solutions.

W ith regard to Mr. Croghan’s theories on the 
silicates and aluminates existing in quicklime, I  
find that he assumes the existence of five calcium 
silicates and one aluminate, to illustrate his 
calculation by the obsolete gravimetric method.

I have tabulated the various silicates of calcium ' 
mentioned by different writers, but I  have unfor
tunately been unable to discover any reference to 
the body 4 C a 0 S i0 2 which the author refers to 
as one of the “  well-known ” calcium silicates, 
except in a small metallurgical notebook by H. 
M; Howe, of New York, where it is supposed to 
exist in certain slags. Another of the author’s 

. “  well-known ”  silicates, 4CaO, 3S i0 2 appears 
only as far as I  can find in Gmelin’s ancient 
Encyclopedia and in Howe’s Notebook, as a slag' 
constituent. The next silicate I will take is 
2C a0 3S i02, the existence of which is mentioned 
by Thorpe and by Mendeleef. Our greatest 
authority on the subject of calcium silicates, Le 
Chatelier (Journal Chemical Society, 1888) 
found, however, as far back as 1888, that this 
body was a mixture of CaO.SiO, and 2 (C a 0 .)S i0 2. 
These two silicates are, according to the latest 
investigations by Shepherd and Day (Journal o f  
the Society o f  Chemical Industry, 1907), the only 
definite compounds of calcium oxide and silica, 
all the other alleged compounds being mixtures of 
these bodies with each other, or with an excess 
of lime or of silica.

Mr. Croghan’s work in this connection would, 
therefore, seem to constitute an advance on our 
present knowledge, and it would be most interest-' 
ing to have the details of the isolation and 
properties of the rediscovered compounds, as so 
far, the only property he has mentioned is their 
behaviour as regards fusibility in the assay furnace.

In respect to the aluminates, the author assumes 
the existence of the compound— 3CaO.Al2Og in 
the quicklime. I  find a number of aluminates 
mentioned by old and new writers. In ■ the 
Journal o f  the Society o f  Chemical Industry, 1882, 
the following aluminates are mentioned, viz., 
CaOAl2Og ; 2C a0A l30 3 ; and 3CaO Al,O g. In 
1888,. Le Chatelier (Journal o f  the Chemical 
Society, 1888) prepared and examined the com
pounds:— C a0 .A l20 3; 3C a0.A l20 g; 3C a0.2A l20 3 
(composition not certain). Richardson, Association 
of Portland Cement Manufacturers, N.J., 1905, 
examined the following four synthetically pre
pared aluminates:— CaO.Al2Oa ; 3C a0.2A l20 3 ; 
2C a0 .A l20 3, 3C a0 .A l20 3. ; “

Mr. Croghan has omitted to give us his 
reasons for selecting tricalcium aluminate as the 
one aluminate present in commercial lime, nor 
has he shown that this compound can be formed' 
at the ordinary temperature of the lime kiln : he 
has even omitted his customary details regarding 
its fusibility in the assay furnace.
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Any value this method may have for the 
estimation of caustic lime is seriously affected by 
such apparently slight differences in practice as 
filtering, decanting or shaking the sugar solution. 
Mr Croghan titrates a turbid mixture of calcium 
and magnesium salts in suspension in a solution of 
calcium sucrate, a method open to the objection 
that if the lime is already in solution, the procedure 
is superfluous and only allows the acid to act 
on the salts in suspension, thus invalidating the 
results. Hendrick, on the other hand, titrates a 
filtered solution of calcium sucrate. 'The latter 
method is obviously subject to a small loss of 
lime owing to the action of the atmospheric C 0 2. 
There is a third method, that does not appear 
open to objection, viz., that of decanting the 
clear solution of sucrate for titiation.

To ascertain what difference is given in actual 
work by these three methods, I  have made the 
following experiments :—

Several quantities of 2 gm. of an ordinary 
commercial lime were treated with 1,000 c.c. of
2 5 and 10% sugar solution, and after shaking 
•were allowed to stand overnight. On titrating 
an aliquot part of the solution after shaking, 
filtering, and decanting, respectively, the results 
were as follows :—

Sugar solution.
2% 5% 10% 

Shaking ... 78*68 78*68 78*68 CaO.
Decantation ... 77*56 77*56 77*56 „  
Filtering ... 77*28 77*28 77*28

It thus appears, as would be anticipated, filtra 
tion gives the lowest figures and shaking the 
highest, varying from 1— 2% above those from 
filtration. The decantation method, which in 
presence of a sufficiency of sugar to ensure 
complete'dissolution of the free lime appears the 
most promising process, gives results very slightly 
above those from filtering. The similar results 
obtained from the three strengths of sugar solution, 
show that there ’ is no advantage in using a 
stronger solution than 2%, i.e., if sufficient liquid 
be used.

In conclusion, I  venture to point out that 
however stimulating Mr. Croghan’s work may be 
to further research, it brings us no nearer to an 
exact method of estimating the available or 
prophylactic lime in the commercial product. 
He has taken a number of commercial 
samples of lime of unknown and complex 
proximate composition— the assumptions based 
upon the ultimate analyses are largely hypo-' 
thetical and unsupported by evidence— aud he 
has given us their alkalinity to phenolphthalein 
when partly dissolved and partly suspended in 
sugar solution. I  would submit that a more 
scientific method of dealing with' the subject

would have been to work with mixtures of pure 
lime, and pure definite compounds of lime,., 
magnesia, silica, alumina, etc., ascertain the- 
proximate composition of the average commercial- 
lime and then apply the results obtained fronu 
mixtures of the pure products to the commercial 
estimation.

I  may add that Mr. Croghan’s ultimate- 
analyses are not above question. On reference- 
to Hillebrand’s investigations ( Chemical Newsr 
1902) he will find that his method of estimating, 
soluble silica has been proved to be inaccurate.
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1. Le Chatelier, Journal Chemical Society,
1888 (abstracts).

2. G. Oddo, Journal Chemical Society, 1898
(abstracts).

3. H. M. Howe, Metallurgical Laboratory
Notes, 1902.

4. Ricnardson, Association of Portland
■ Cement Manufacturers, N.J., 1905.

5. Shepherd and Day, Journal Society o f
Chemical Industry, 1907 (abstracts).

6. Croghan, this Journal., 1907.'

Mr. Jam es Hendrick (contributed)*: So
■ far as I  am aware the earliest published 

method for determining caustic lime by means 
of a solution of sugar is by Stone, and Sheuch., 
.Another possible method "which is said to be in- 
use in certain laboratories is by treatment with a 
solution of sodium carbonate and double titration.

U p to the present time, however, the great 
majority of analyses of lime are made by deter
mining total lime and certain other constituents, 
and calculating the amount of caustic lime by a 
conventional method from these results. As Mr. 
Croghan has pointed 'out, such a method is very 
inaccurate, chiefly because the presence of lime 

. in the form of silicates is ignored. The results 
■obtained by this method frequently make the 
caustic lime 5% too high. I t  is most important, 
therefore, that direct methods of determining 
caustic lime such as the sugar method, which are 
both more accurate and far shorter and easier 
than the indirect method, should be generally 
adopted. The method of direct titration o f the lime 
sample with standard acid I  have found, to give 
fair results, much more accurate than.those given 
by  the indirect method, but it also is inclined to 
give high results, especially in the case of impure 
samples containing much magnesia and ferric 
.oxide.

My method of applying the sugar method 
.differs somewhat from that of Mr. Williams and 
Mr. Croghan. It was arrived at after a consider
able amount of experiment.

In a 500 c.c. flask is placed 10 c.c. o f alcohol. 
Five grams of the powdered lime are rapidly 
weighed and added. The flask is filled to the 
mark with 10% sugar solution, and at once placed 

.on the shaker and shaken for at least four hours.
A  portion i3 then rapidly filtered into a 100 c.c. 
flask, and titrated with standard hydrochloric 
acid, using methyl orange as indicator. When 

-the residue readily settles clear after the shaking, ■ 
.as is often the case, the solution can be poured 
off directly into the 100 c.c. flask. In 
this method a larger amount of lime is 
taken than in the method used by Messrs.

-* See also O ctober Journal, here only new m atter is given—
[E d. Com.]

Williams and Croghan. In handling lime it 
should be exposed to the air as little as possible. 
I f  a larger quantity is weighed, the :accuracy of 
weighing need not be so minute as when a smaller 
quantity is used, and, therefore, the weighing can 
be quicker. It is easier also to get a really 
representative sample when a larger quantity is 
used. M y sugar solution ■ is much stronger than 
that recommended by Mr. Croghan. This has 
the advantage that a smaller amount of solution.

' is necessary and there is less liability of contami
nation with C 0 2.

(Second Contribution.)
I  am disappointed with Dr. Moir’s criticism of 

my paper. O f course, one does not overburden a 
paper by stating everything, .but I  assumed that

■ it would be. obvious from the context that I  knew 
that- a certain amount of sugar is required to 
form calcium sucrate. He does not appear to 
have read certain essential par.ts of the paper 
carefully or he would have noticed that I do not 
use a 5% solution of sugar but a_10%, or in other 
words 10 gm. of sugar per 1 gm. of lime, and 
that the experiments which he objects to as 
involving too small a weight of total sugar were 
carried out with this proportion of sugar and lime.
I  think, therefore, it is his criticism which falls 
to the ground.

As to the indicator used I  may point out that 
I did a number of experiments with indicators 
also, and at first used phenolphthalein, but for a 
number of reasons gave up phenolphthalein 
eventually, and now use methyl orange.

It is no, criticism of my method to say that it 
takes no account of magnesium oxide. Dr. Moir 
will find that I  deal with magnesia also in my 
paper. Further, for agricultural purposes, we do 
not wish'to estimate the magnesia ivith the lime.

As to priority, I  pointed out in my paper that 
the Americans were before any of us in using 
this method. I  read a paper on this subject over 
two years ago to another Association. (I may say 
I have been using this method in my laboratory 
for over five years.) A t : that- time I  was'not 
aware that the method was in use in America, 
and it was pointed out to me by one of the 
chemists present. In my paper, therefore, to the 
Society of Public Analysts I  embodied references 
to the word which' had been done in America. 
Your South African work, of course, I  had no 
means of knowing about, as your Journal is not 
usually abstracted for our papers here.

Dr. J. Moir (contributed) : I  fear that Mr. 
Hendrick has misunderstood my meaning as 
regards ratio of sugar to lime ; my criticism was 
only intended to apply to the particular case of 
Experiment I. of Table III . on p. 125 of this 
Journal, and I do not think even yet that Mr.
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Hendrick has proved that 5% sugar solution is 
too weak to use, if one uses plenty of it. As 
r e g a r d s  the magnesia, I  was referring only to the 
requirements of the Eand, viz., protection of 
cvanide, and I did not intend my remarks to be 
a criticism of Mr. Hendrick’s method, which is,, of 
course, for his purpose the correct one.

I  confess that the discussion, especially Mr. 
Gray’s contribution, has opened my eyes on the 
question of priority, and I legret having claimed 
for the Rand what it was not entitled to. '

EXPERIM EN TS IN  F IR E  A S SA Y IN G  AT 
TH E  RE D JAN G  LEB O N G  M INE, SU M ATRA.

(Read at September Meeting, 1907.)

By G. B. H o g e n r a a d  (Associate).

D IS C U SSIO N .

- Mr. A. W hitby  : I  only wish to deal with 
■one point raised by Mr. Hogenraad, viz., the 
question whether borax is a necessary adjunct in 
fluxing silicious ores carrying small amounts of 
■other bases or not. I  have made a somewhat 
belated entry into this discussion for reasons 
which should be apparent, since the’main issue 
was brought before this Society by Mr. White in 
the discussion on my paper cn Routine Assaying. 
I  was under the impression that I  had disposed of 
Mr. White’s argument in my reply, but it appears 
that he is difficult to convince.

That Mr. Hogenraad finds it necessary to 
scorify his buttons even with his improved flux 
is surely indicative of imperfect fluxing, because 
scorificatiou implies the removal of substances 
which would otherwise interfere with perfect 
cupellation by carrying some of the noble metals 
into the cupel.

The fallacy shared by Mr. White and Mr. 
Hogenraad as to the redundancy of borax in 
fluxing ores of this description arises from an 
imperfect conception of the functions of the 
components of a flux, and also, in Mr. Hogenraad’s 
original flux, from abuse. Excess of borax can be 
condemned as if none wer'e*used, perhaps even more 
so. The difficulty of forming a true conception 
of the various duties of the different ingredients 
in a flux is not made less by the scarcity of data 
on the subject in our text books, and a really 
scientific investigation of the matter is badly 
wanted. If I  may be allowed, I  should like to 
■quote, however, from a recent ,work* where the 
matter of fluxing is dealt with from a somewhat 
broader point of view than usual, although I do 
not find much relative to the borates.

* A  Manual of Fir© Assaying. Chas. H . Fu lton . H ill P u b lish 
e s  U>„ London, E .C ., 1907.

Mr. Fulton states that—
“  The temperature at which charcoal or argol 

begins to react on PbO to form Pb is well below 
906° C., the melting point of PbO .”

“ The formation point of a borosilicate PbO, 
Na20 ,  4 S i0 22B20 3, the constituents of which are 
contained in nearly all assay charges, is 590° C.”

“  In the fusion of a mixture containing silica 
various bases and borax glass, that silicate- 
borate having the lowest formation point will 
form, and then as. the temperature rises absorb 
either silica or base or both, as these are in excess 
of the ratio required to form the lowest formation- 
point compound. I f  the temperature does not 
rise high enough to cause this absorption the 
excess of silica or base or both will remain in 
suspension.”

In another place the author states-that silicate 
of lead is difficultly decomposed by reducing 
agents, but the borate is easily reduced.

Now, it must not be forgotten that a good deal 
of the gold is attached to the pyrites : were it 
free or merely attached to silica, there would be 
no great use for borax to assist in collecting the 
gold, but as it is, my former argument is to a 
large extent confirmed by the author I have 
quoted. Not only does the borax assist to make 
the charge more fluid but it also carries the excess 
of oxide of lead, which is ready to be reduced by 
the pyrite at the precise moment that this body is 
being converted into FeO and S 0 3 and by the 
same agency. The soda is . not so effective for 
this purpose and has other duties. But really 
this is only traversing agaiin the ground covered 
in my reply to the discussion on my paper already 
referred to, and since the other side have not 
brought any arguments beyond Mr. Hogenraad’s 
flux, and the idea of a non-borax flux is scouted 
by all previous critics, with the exception of 
Mr. White, I think I need say no more. 
Soda as a flux is decidedly slow, requires 
a higher temperature than most of us can 
get, and is most expensive from its action 
on the crucible. The satne applies to litharge, 
and I must still maintain that it is possible, if the 
experimental work is carried out with due regard 
to all factors, to so assimilate the quantities . of 
borax, soda, litharge and reducing agent as to get 
a perfect flux which is non-corrosive and gives 
full values for the noble metals, at the same time 
being more economical in every way than either 
Mr. Hogeriraad’s or certainly Mr. W hite’s later 
suggestion of a litharge flux. I doubt if -this 
gentleman ever had an average of 8 to 10 fusions 
out of each crucible with his flux, but it is no 
uncommon performance with a properly regulated 
boro-silicate. This, of course, refers to pots of 
all sizes. The average for some of the smaller 
sizes is often much better.
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TH E L A B O R A T O R Y : ITS ECON OM IC 
V A L U E .

(Read at October Meeting, 1907.)

By A . M gA r t h u e  J o h n s t o n , M.A., F.C.S.
(Member).

D ISCU SSIO N .

Prof. J. A. W ilk in so n : In his opening 
remarks the author briefly refers to the time 
when the assayer was looked upon as a “ necessary 
evil,”  and in a sentence or two bridges the gap 
which has brought this official into a happier 
position. The story of this struggle is well, 
known to most of us, and one can only venture 
at this juncture to express the 'pious hope that in 
the case ■ of the testing laboratory this chapter 
will not have to be recorded. That the post of 
assayer is even yet not what we should desire 
to see, is shown from a reply to some questions
I  put recently to one of them, a propos of the use' 
o f air in refining cyanide bullion. The title 
which the author has seen fit to give to his paper 
is the broad one of “  The Laboratory,” and with 
such a title I  personally expected a fulltreatment 
of the subject. He confines himself, however, to 
one kind, viz., the testing laboratory, leaving out 
o f consideration the other uses to which labora
tories have been and are being put, namely (1) 
for purposes- of instruction, (2) for research. It 
may be said that the latter often goes hand in 
hand with the testing of materials. This I  am 
prepared to admit, but, on the other hand, there 
are few laboratories where this is carried out to 
any great extent, and in this country I  know of 
none. This kind of laboratory is to be found in 
factories whose sole object is the production of a 
special kind of manufactured material from raw • 
products, and the research undertaken has 
generally for its object the betterment of the 
manufactured article, the cheapening of the 
processes of manufacture or the production of 
new materials which will either displace the old 
or at least sell just as well in the market. Such 
laboratories are to be found in Germany, the most 
brilliant example to my knowledge being the one 
attached to the Baden Anilin- and Soda-Fabrik 
at Ludwigshafen am Rhein. About fifteen years 
ago I was interesting myself in the fitting up of 
laboratories and had made a final design of a 
chemical laboratory which I thought would meet 
all needs, when I had the pleasure of seeing 
Professor Armstrong’s report on the above 
laboratory. The result was that I  had to remodel 
-many of my ideas, as I had never before heard or 
understood the extent to which a works would go

in its efforts to forge ahead. It was in this 
laboratory that the artificial manufacture o f  
indigo was first worked out, and this result has 
led to the capture of this trade by this German 
firm amongst others, and incidentally has almost 
closed down the indigo fields of India, where the- 
supply was formerly obtained, and which 
amounted practically to a monopoly. This trade 
meant thousands of pounds per year to India,, 
most of' which has in this method ,been converted 
to Germany. This story is but a repetition of the 
similar one which succeeded the artificial prepara
tion of .alizarin by Graebe and Liebermann in 
1868, and considering what has been done in this 
respect, I do not feel it rash to predict that it is. 
only a matter of time— a short time— ere rubber 
itself, now so largely grown in tropical countries, 
will be a product of the laboratory. By the- 
researches of Professor Harries our knowledge of 
its formula and constitution has been considerably 
advanced, and when once this has been settled, a 
few years will see its artifical production: The- 
use of a laboratory, however, will appeal much 
more to a mining community such as this, if we 
consider for a moment its utility in the manu
facture of one of the miner’s best tools; I refer to 
explosives. The chief ingredients of modern, 
explosives are nitro-cotton and nitro-glycerine, 
both of which, chemically, belong to the same 
class of substances as those mentioned above. 
Their discovery and their history tell the same 
tale, and in consequence the laboratory is the 
guiding factor in the works. In fact, it would be 
practically impossible to manufacture high 
explosives without carefully testing the raw 
materials used, and also- the products at every 
stage of the manufacture. The fate of a works 
that tried to economise by dispensing with 
the laboratory would be that it would sooner or 
later become a castle in thin air.

The same story can be told in the manufacture 
of steel, and the advances recently made in this 
branch have been entirely due to the intelligent 
use of the laboratory and its resources. The 
microscopic test used by the author in determin
ing the quality of the shafting supplied is an 
example of some of the 1 recent work in this 
direction, this being one of the surest methods of 
differentiating wrought iron from other kinds of 
iron or steel. It is, therefore, pertinent to ask, 
since the value of the laboratory has been amply 
demonstrated in other countries, how long are you 
going to buy your lime, your coal, your steel, 
your cyanide, etc., without a knowledge of what 
you are purchasing 1 A  'comparatively small out
lay will put you in possession of that knowledge 
by the intelligent use of a laboratory properly 

.staffed and.equipped. '.A reyou  still going to test 
your boiler water by allowing it to rot your
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boiler tubes away ? Are you still going to test 
vour cyanide by finding that at the end of the 
month you have used a much larger quantity to 
cret the same extraction ? These questions and 
many others that could be formulated, your own 
experience will answer. What the author has 
stated of G e r m a n y  and America I can 'corroborate 
most fully from my own knowledge, and the 
crreat progress made during, the last two decades 
bv these countries has been built on the solid 
basis of laboratory work and research.

The particular substances used here and the 
methods of testing them have been dealt with 
fairly fully by the author, and the examples 
given show the good use to which the Goldfields 
laboratory has been put. In cases where large 
sums are spent on raw materials during the year 
the economic value of such a laboratory is placed 
beyond all doubt, and a true sincere and hearty 
co-operation between the works and the laboratory 
will in the end prove the best instrument for 
economically controlling a mine to the best 
advantage for- all concerned, both owners,

■ employers and employees • The interdependence 
of each upon the other must be fully realised and 
the sphere of each thoroughly grasped. The 
laboratory worker must have a clear conception 
of the functions and limitations of his work, and 
the practical man should possess a true realisation

■ of the assistance which the other can render. The 
problems -which each has to solve are so different 
that, unless tsuch a mutual understanding is 
existent, the assistance which each can render the 
other will be hampered if not negatived, and the 
last state will be worse than the first. Both are 
working for the same object, and it is only by 
keeping this in view that the maximum success 

•can be achieved.
. In connection with that portion of the paper 
which deals with the methods u^eci in testing the 
various materials I  was surprised to find that the 
testing of paints had not been carried out. As 
regards the question of the purity of oxygen 
when compressed in steel cylinders I was surprised 
to find that the author had had a belief at some 
time or other that the oxygen was pure, since it 
is well known that such is not the case. In one 
experiment, some years ago, I used the oxygen 
from this source for a combustion, as it was 
almost impossible at the time to prepare it myself 
as I had been accustomed to do, but I found it 
necessary to pass it through several bottles of 
KOHAq and H.2S 0 4 before I dared to use it, and 
even then the gas obtained contained about 2% of 
nitrogen.

Another subject which calls for far more 
■attention than the author has given to it, is the
■ s u b je c t  o f  r o p e  g r e a s e s . T h is  is  c lo s e ly  r e la te d  
t o  ih e  s u b je c t  p r e v io u s ly  d is c u s s e d , n a m e ly , o ils ,-

but the required ' tests would ' be essentially 
different. . It' would be interesting to know what 
has been done in this matter, which in the case 
of mining is so extremely important. As far as 
explosives are concerned the tests made by the 
manufacturers themselves are so good that all 
that is required in this connection is a check now 
and then. It must also be remembered here that 
the Explosives Office of the Mines Department are 
continually carrying out tests in this direction, 
and hence the necessity for this on the part of 
the mines themselves is minimised to/ a consider
able extent.

In conclusion, I  should like to add my thanks 
to those already expressed to the author, and at 
the same time congratulate the . Consolidated 
Goldfields on their enterprise in establishing such 
a useful and important testing laboratory, in 
w’hich I wish them the success, which I am sure 
they will achieve.

N OTES O N  SM ALL STOPE D RILLS.

(R ead  at October Meeting, 1907.)

By E. M. W e s t o n  (Associate).

DISCUSSION.

Mr. R. H. Anderson, at the request of the 
President, then gave a detailed description of a 
patent bit which was on view, saying that the 
usual form of starter in practice was 2J in. to 2| 
in. across the cutting edges, while the side or 
guiding faces of the drill were about 1^ to 1J in., 
the cutting edges being forged either by hand or 
machine. These systems of dressing the bit are 
not accurate, the principal fault being that each 
blade is different in length. I f there is only a 
difference of T\- in., one guiding face is sure to 
be out of action. It is evident that the’ bit or 
cutting head should be exact to part of an 
inch, and that ou striking the bottom of the hole 

•each edge should carry its equal share of the 
shock and each guiding face its share of' side 
pressure. The present drill steel is tapered down  ̂
to 1^ in. where attached to the chuck, and the 
piston rod, as a rule, is 2 in. ; I have noticed a 
good many much smaller in, diameter— 1^ in. 
The proportion between 1-̂  in. and I f  in. is 
entirely wrong to ' transmit the heavy blow 
necessary for cutting hard rocks. In watching 
rock drills at work anyone with a mechanical ear . 
will suffer from the harsh sound which is the 
result of the wrong design of drill steel. The 
continual jar and shake due to the want of equili
brium causes fractures of the piston rod and the 
drill steel.
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It  is left to the care of the blacksmith to gauge 
the reduction in diameter of the drills, and that 
is the principal reason why they start the hole 
2 f  in. and finish up 1^ in. As the rate of drill
ing . is proportional'to the volume excavated 
there would be much saving .if you could start 
the hole with less diameter. With the detachable 
b it.I  have invented, the drill steel, is made I f  in., 
where attached:to the chuck. It is hardened 
and tapered down to the cutting head. There is 
just enough guiding face on the drill bit to keep 
the whole true, and the guiding face wears away 
without any binding against the side of the hole. 
The bit is never tight in the hole. The guiding 
faces are also segments of the same circle, the bit 
being made in dies, and, the efore, being perfectly 
accurate. The bit is also exactly true with the 
piston rod, and it is impossible for the bit to 
work out of line without pulling the piston rod 
with it. There is no scoring in starting a hole, 
and the shock that is delivered through the 
piston rod is transmitted to the face of the bit 
and is not absorbed in friction on the side faces 
or in the loss of energy due to want of equilibrium' 
on the cutting edges. Actual practice with these 
bits has demonstrated- that I  can get 100% more 
efficiency, that is, two holes can be drilled as against 
one in present practice. I  have been fortunate 
enough to get the May Consolidated to equip 
their mine throughout with these detachable bits, 
aud they will be in operation within the next 
four months.

Mr. T. Lane Carter : Can you sharpen these 
bits?

Mr. R. H. Anderson : No, they are only to 
be used once.

The meeting then concluded, after the President 
had expressed the compliments of the season to 
all present on behalf of the Council.

Obituary.

Mr. Edwa rd  D e s c o u  C h e s t e r  (Member), 
Mining Engineer, formerly resident- for some 
years on the .Rand. Mr. Chester' was- elected 
a member in July, 1903, and contributed a paper 
on “  A  System of Crushing Rock in Stages by 
W et Process, and Suggestions as to how this 
Object can Best be Achieved,” which is published 
in Vol. IV . of the Proceedings.

Mr. W. R o f f , formerly a Cyanide Foreman on 
the East Rand Proprietary Mines, Ltd. Mr. 
R off joined the Society as an Associate in Sept., 
1897, and was elected a member on the 21st 
Oct., 1905.

Notices and Abstracts o f Articles and 
Papers.

CHEMISTRY.
T h e  D e t e c t io n  o f  M e r c u r y  in  E x p l o s i v e s .—  

“  One hundred grams of the substance to be tested 
is ground up in a mortar with an equal amount of 
purified French chalk, the grinding being done in 
small quantities at a time. The mixture is put in a 
flask in a water oven- and attached -by glass tubing- 
passing .ont of the oven to a Woolft’s flask or other 
absorption apparatus containing 50 c.c. of water, 
with 0 75 c.c. of strong sulphuric acid. Aspiration, 
is applied gently to the whole system, while the 
flask is heated to the temperature of boiling water. 
In about two hours’ time the mercuric chloride will; 
be transferred to the dilute sulphuric-acid solution, 
in the absorption.apparatus.

Electrolysis of tlie solution with a gold cathode 
and a platinum anode, using a current of about 
0'5 amp. at 2 volts, will yield an amalgam on the 
cathode which may be weighed and the experiment- 
made quantitative where the quantity of mercury is~ 
large. With the small quantities usually present, 
no decided deposit will be visible on the gold. The 
gold foil is removed from the electrolyte while the-, 
cnrrent is still running, washed in distilled water and 
alcohol, dried, rolled into a cornet and inserted into- 
a small glass sealed tube, 6 mm. in diameter and 
about 35 mm. long, which has its expanded mouth 
ground flat to (it snugly against' a microscope glass- 
slide: The glass tube is fitted in the bole in a stout 
brass plate and then very gently heated, after a dry 
microscope slide has been placed on the top. A 
sublimate will be obtained on the glass slide, and 
care must be taken not to raise the temperature- 
sufficiently to re-volatilize this. . The slide on being - 
examined under the microscope (about 250 diameters) 
by transmitted and reflected light will show globules, 
of metallic mercury of large or small size, according 
to the skill with which the heating has been con
ducted. If the globules are very small they may not 
be readily recognised as mercnry, but under the 
conditions of the method any small opaque dots, 
showing brilliant specks by reflected light, must be 
mercury, and a repetition of the test will probably 
show larger globules.”—W. A. H a r g r e a v e s  and W. 
T. R o w e .—Engineering and Mining Journal, Sept. 
7, 1907, p. 443. (G. H . S.)

E s t i m a t i o n  o f  T h i o s u l p h a t e  in  P r e s e n c e  o f -  
S u l p h i t e . — “  The. reaction is based on the.decompo
sition of thiosulphate by potassium cyanide with the- 
production of sulphite and thiocyanate, the latter- 
being estimated by Volhard’s method with A'/10 
silver nitrate solution. The process is earned out as 
follows :—To an approximately N[ 10 thiosulphate 
solution are added 1 gm. of potassium cyanide and
2 c.c. of a 15 per cent, solution of sodium hydroxide, 
both free from chloride, and the mixture heated for - 
half an hour on the water I bath. The solution con
taining sulphite, thiocyanate and excess of cyanide, 
is cooled and made up to' 100 c.c. The excess of 
cyanide is then estimated|in 20 c.c. of this solution 
with iV/10 silver nitrate! by Liebig’s process. A 
known excess of the silver nitrate solution is then 
added, together with dilute nitiic acid, for the com
plete precipitation of the thiocyanate, and its amount-- 
estimated by back titration with standard thiocyanate 
solution by Volhard’s process. —A. G u t m a n n , Z.anal. 
Chem., 1907, 8, 485—500.—Journal o f  the Society 
o f  Chemical Industry, Sept. 16., 1907, p. 991. (A. W. >
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Dec. 1907
Notices and. Abstracts: Chemistry.

o  „„„srr> N  o f  I r o n  a n d  S t e e l .— I n s tu d y in g  th is 
M em  th e  a u th ors  p rep a red  first a la rge  q u a n t ity  o f  

prob lem  t in w hich  a]f o y s  w ere c a r e fu lly  p repared  
1>Ul ?  k n o w n  q u a n titie s  o f  th e  d iffe re n t  e lem en ts
n c c u r H n " ln c o m m e r c ia l  iro n  a n d  steel T h e  th eories  
o ccu rr in g  T h e  ca rb o n  d io x id e  th e o ry  first

C0I«p0d by Dr Grace Calvert in 18.71, and confirmed 
Kv C m  Brow" in 1888'and G. T. Moody. This is
sum m arised  m  t h c e < l uations=  +  ^

4F eC O ., +  6H.20  +  0.2= 2  F e.,(OH),; +  4 C O ? 
m  T h e  e le c tro ly t ic  th e o ry  a d va n ced  by  W h it n e y  in  
Q03 fou n d ed  on N e rn s t ’ s c o n ce p tio n , o f  e le c tr o ly t ic  

so lu tion  pressure and th e  m od ern  th e o r y  o f  s o lu tion s . 
7q\ ThP livdrocren peroxide theory represented thus 
(3) m e n }  H F e +  H 20  =  F e 0  +  H.2

H2-t'0.2=tf2^‘2 
2FeO + H20 2 = Fe20 2(0H).2[rust]

The authors first repeated Moody’s experiments and 
rrofc the same results, but they state tliat his expen- 
ments in which the iron was placed in chromic acid 
■u-e useless becanse the latter renders the iron passive. 
Further experiments led them to support Whitney in 
the statement that iron will dissolve in water which 
contains not more than a trace of electrolyte, no 
oxygen, and only that amount of C 0.2 which is not 
retained by a strong alkaline hydroxide.

Further'experiments showed :—
a. That the primary function of oxygen in the 

corrosion of iron is- in depolarising those cathodic 
portions of the iron upon which hydrogen tends to 
precipitate, and that a secondary function is the 
oxidation of the ferrous iron ion to the ferric form 
with its subsequent precipitation as ferric hydroxide.

b. That the rapidity of corrosion in water is a 
linear function of the partial pressure of the oxygen 
in the atmosphere above the water.

c. That an electric current can pass between bright 
iron and iron covered with scale (1) if the concentra
tion of the H ions be increased by the presence of an 
acicl or (2) if oxygen and some other depolarising 
substance be present.

d. That, in certain instances, areas haring marked 
difference in potential exist in far greater number 
upon the surface of a piece of iron prone to corrosion 
than upon iron which is resistant to corrosion.— 
W a l ic b e , C e d e r h o l m  &  B e n t . — Journal Amer. 
Chem. Society xxix., 9, 1251, Sept., 1907. (J. A . \V.)

P r e p a r a t i o n  o f  H y d r o g e n  i n  t h e  C o l d  f r o m  
I kon  a n d  C a r b o n ic  A c i d .— “ The reaction which 
takes place in the spontaneous formation of iron rust: 
C02+ H20  + Fe = FeC03 + H 2, may be accelerated by 
agitation, etc., so as to become a practicable method 
for the production of hydrogen. In one experiiiient, 
250—300 gm. of fragments of flint were introduced 
together with water into a steel bottle 50 cm. high 
and of 2J litres capacity, and carbou dioxide was 
passed in until the air was displaced and the liquid 
was saturated with the gas. The bottle was then 
closed by a steel cover, and placed in an apparatus 
where it made about 2,000 revolutions per hour. In 
another experiment, the contents of the bottle con
sisted of 10 gm. of cast iron filings, 250 gm. of pieces 
of cast iron or steel, 250 gm. of water, and carbon 
dioxide. In both cases there was no appreciable 
change in the pressure inside the vessel, and after 

40 hours, the gas withdrawn from the bottle con
sisted of pure hydrogen. At the end of 20 hours the 
gas consisted of ahout two-thirds of hydrogen and 
one-third of carbon dioxide. If the reaction be effected 
'n a glass vessel, there is a decrease in the pressure 
within the vessel, owing to absorption of carbon

dioxide by alkali from the glass. By introducing 
nitrobenzene into the vessel togethei with the other" 
raw materials, aniline can be produced.”— A. B r u n o ,  
Bull. Soc.. Chim., 1907, 1, 661—662.—Journal o f  the 
Society o f  Chemical Industry, Sept. 16, 1907, p. 967. 
(A . W.)

U s e  o f  Z i n c  in  t h e  A s s a y  o f  C o p p e r  M a t t e . — ; 
“  The author has substituted zinc for aluminium for'; 
removing the copper from solution in the assaying of. 
matte in-which iron is also to be determined'. .'Zinc ■ 
does not interfere with the delicacy of the iodide' 
estimation for copper, so that method may be used. 
The author finds that with zinc a more complete- 
separation is obtained than with aluminium, the- 
conditions are less rigid and the method is more su it
able than the thiosulpliate one, and can be advan
tageously used with most copper-hearing materials' 
met with in works practice, especially when both 
copper and iron have to be determined. The zinc-' 
used is in thin strips, about 3 x 0'25 in., rolled up for 
about half their length, s o  that they float vertically 
in the liquid and extend the whole depth of the 
solution.

The assay is conducted by dissolving the matte in" 
fuming nitric acid, diluting with 20 c.c. of water, 
adding 5 c.c. of strong sulphuric acid and heating the 
solution until white fumes are copiously evolved.. 
When cool, 60 c.c. of water are added, and the 
solution is heated to a gentle boil when the zinc is 
introduced and a small funnel-inserted in the mouth- 
of the flask. When the precipitation and reduction 
are complete, the funnel is washed and removed, and 
a glass wool plug placed in it. The solution is then' 
decanted through the wool, the flask rinsed out- 
with dilute sulphuric acid several times, passing the 
rinsings also through the wool. The iron in the 
filtrate is then immediately titrated with permanga
nate or bichromate. The funnel is replaced in the 
mouth of the flask, a little nitric acid poured on the 
wool to dissolve any copper, washing, with about 
20 c c. of water. The funnel is removed and the 
iodide method for copper proceeded with in the usual 
way. A  blank experiment should be tried on each 
fresh lot of zinc.” —D. M. L e v y ,  Engineering and 
Mining Journal, 1907, 84, 2fi2.— Journal o f  the 
Societi/ o f  Chemical Industry, Sept. 16, 1907, p. 970. 
(A. W.)

D e t e r m i n a t i o n  o f  C y a n o g e n  i n  M e r c u r i c  a n d  
C o m p l e x  C y a n i d e s .— “ For the determination of 
cyanogen in mercuric cyanide, the aqueous solution 
of the latter is made strong'y alkaline with sodium 
hydroxide, and commercial aluminium powder, free- 
from halogens, is added gradually with vigorous 
agitation. For each gram-molecule of mercury,. 
12—15 gm.-molecules of sodium hydroxide and 
4—5 gni.-molecules of alniiiinium are used, and the 
latter is added in the course of 2—3 hours at intervals 
0f 10—15 minutes. When reduction is complete, the 
solution is filtered, and the cyanogen (now present as 
sodium cyanide) determined by one of the usual 
methods. The results are good in presence of 
c h l o r i n e - ,bromine-,iodine-, andtliiocvanogen ions, and 
analyses of the compounds, Hg(CN)N03,Hg(CN)C104, 
and Hg(CN)CI, are described. The method may he 
used for the determination of cyanogen in complex 
iron-cyanogen componnds, a weighed quantity being 
heated with excess of yellow mercuric oxide, and. 
after filtering, treated as described above.” —V. 
B o r e l l i ,  Gnz. chim. ital., 1907, 37, T., 429—434.— 
Journal o f  the Society o f  Chemical Industry, Sept. 30,' 
1907, p. 1030. (A . W .j . . .
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R e d u c t io n  o f  C e r iu m  D i o x i d e  b y  H y d r o -
ftUlNONE AND SEPARATION OF CERIUM FROM 
Tiiorium.— “ Quinol (hydroqninone) reduces cerium 
dioxide to cerous oxide, being itself converted chiefly 
into qniiihvdrone, but to a small extent, also, into 
quinone. For the preparation of cerous sulphate, 
,Ce.2(S04)3,oH.>0, a mixture of equal parts by weight 
of cerium dioxide and quinol, together with distilled 
water an dn ioie  than the calculated quantity of 
^sulphuric acid is heated nearly to hoiling for 4—5 
'minutes. Cerous ' chloride, 2CeCls, 15£!.,(), can be 
prepared in an analogous manner i’roin 10 parts of 
•cerium dioxide, 7 parts of quinol, and-concentrated 
hydrochloric acid. The conversion of cerium dioxide 
into cerous sulphate in presence of dilute snlphuric 
acid in - this way, can be utilised for the separation of 
cerium from thorium, as thorium dioxide, after 
ignition, is only slightlysoluble in dilute acid.”—L. 
M a r i n o , Gas. chim. ital.,xf9Q7„ 37, 1., 51—54.— 
.Journal o f  the Society o f  Chemical Industry, Sept. 16, 
1907, p. 990. (A. W .) 0 ■’

---
' D e t e r m i n a t i o n  o f  in  S t e e l . — “  The
author gives the following details for carrying out 
his' method of determining chromium in ordinary 
steels -.—Such a quantity is weighed out as will con
tain 0 02—0'03 gm. of chromium, and is dissolved in 

■sulphuric acid (20% for steels containing 0'5—2-0% of 
chromium, up to 50% for ferrochromes with 33%),’ the 
acid being gently'warmed and finally boiled. After 
the oxidation of the iron hv means of nitric acid, or 
by persulphate, she free acid is neutralised, and then
5 gm. of ammonium persulphate are added. The 
liquid is then diluted to 400—500 c.c., treated with 
20 c.c. of sulphuric acid of sp’. gr. 1 ■ 18," and hoiled for 
'20—30 minutes. If the sample contain but small 
percentages of chromium and manganese, it should 
not be boiled as above, hut heated for an hour on tbe 
water-bath, and finally hoiled for 10 minutes.’ If 
manganese peroxide separate, the oxidation of the 
•chromium i s ‘ complete, but if no'manganese he 
present, the liquid should be cooled to 50° C., 2i, gm. 
■of persnlphate added, and the boiling continued for 
'20 minutes more. Any manganese peroxide is 
filtered off and washed, and the manganese separately 
determined ;' the chromium in the filtrate is deter
mined by addition of excess of ferrous sulphate 
solution of known strength, and back-titration by 
permanganate or bichromate.
' 'I f  more than traces of tungsten be present, the 

sample is dissolved in 45—50% sulphnric acid, and 
boiled till no further trace or hydrogen is evolved. 
Nitric acid of sp. gr. 1 '2 is then added gradually, and 
the liquid boiled till oxidation, both of ferrous salt 
;and of tungsten, is complete. Sodium phosphate 
(20 c.c. of 10% solution) is then added-, to convert the 
tungsten into soluble phosphotungstate, and the liquid 
is made distinctly alkaline with- a concentrated 
solution of sodinm hydroxide. Dilute sulphnric acid 
is now added very gradually, with constant stirring, 
till the precipitated ferric hydroxide is just dissolved. 
The solution should now be perfectly clear, and tbe 
treatment with ammonium persnlphate can be pro
ceeded with for the determination of the chromium. 
The manganese should be determined in a separate 
portion to which phosphate has not been added.”—
G. v o n  K n o r r e ,  Stahl u. Eisen, 1907, .?/, 1251—] 256. 
—Journal o f  the Society o f  Chemical Industry, Sept. 
30, 1907, pp. 1010—11. (A. W.)

• T e s t  f o e  ’ N i c k e l .  — “ Nickel niolybdate is 
insoluble, in presence of excess of alkali niolybdate, 
ji water, or. in very weak acid,' whilst cobalt molyb-

date is very soluble. The substance to be tested 
(containing only cobalt, nickel, or both), is made 
almost neutral with alkali, and a large excess of 
saturated aqueous solution of ammoninm niolybdate 
is added ; the liquid is then heated to 70° C. and 
shaken. In presence of cobalt, the solution is rose- 
coloured ; if nickel be preseDt, a dense crystalline 
greenish-white precipitate forms. If the quantity of 
nickel be very minute, there may be only a turbidity.”
—E . P o z z i - E s c o t ,  Compt. rend., 1907,145, 435—436. 
—Journal o f  the Society o f  Chemical Industry, Sept 
30, 1907, p. 1030. (A . W.')

METALLURGY.
P r e p a r a t i o n  o f  M e t a l  A l l o y s . — “ The object- 

of this invention by Mr. F. Dannert is the prepara
tion of alloys from two pure metals, or an alloy and 
a pure’metal or combination of two alloys, fusion of 
which was hitherto regarded as impossible, or at 
least limited to very specific proportions and special 
conditions. Most varied methods were adopted with 
a view to solving this problem, but without success. 
Thus endeavours were made to incorporate oxides 
with the molten metal, which, it was maintained, 
were partially absorbed as such by the mass of 
metal or partially reduced by the said metal. In 
any case, it was taken for granted that these oxides 
Mere eliminated and deposited as metals, when, 
according to hitherto employed processes, one could 
riot obtain an alloy with the metals composing the 
primitive metal bath. Quite a different method has 
since been adopted to free metals from oxides or 
other impurities by incorporating glass with the 
metal, and thus forming an -intimate mixture by 
energetic mixing. Glass, thanks to its specific 
gravity being less than that of the metal, filters, so 
to speak, through the metal and floats around it, 
entraining all the foreign substances. Thus a pro
tective coat is formed, above the metal, against the 
effects of the atmosphere, and rnnning is. greatly 
facilitated. The new process partly avails itself of 
the advantages'which we have mentioned, and also 
comprises new' features. As the difference of electric 
polarity and specific gravity of the constitutive 
elements form the chief obstacles to combination of 
the homogeneous metals, a remedy is found by 
endeavouring to establish equilibrium between the 
metallic compounds added and those of the primitive 
bath. For this the oxides with heavy metallic com
ponents are mixed with pulverised glass ; or 
inversely, oxides with light metallic components. 
with heavier pulverised glass The mixture thus 
obtained is melted and added to the primitive bath. 
The result is that the metal of the oxide combines 
with the primitive metallic bath to form a new alloy, 
perfectly homogeneous in composition, compact, and 
irrefutably superior to.alloys obtained by tbe old 
methods. By' way of example we can' give the 
following case : Lead oxide is melted with pulverised 
glass, and to the product thus obtained a kind of frit 
in certain proportions in', a bath of molten- copper is 
added. For example, the following proportions can 
be adopted : 60 percent, copper, 40 percent, lead; 
or 30 per,cent, copper with 70 per cent. lead. Every
one knows the slight affinity of copper for lead, and 
hitherto it was considered that such an alloy could 
riot be made. With the process just described, how
ever, this alloy can easily be obtained.”—La Metal- 
lurgie.—London Mining : Journal, Oct. 19, 1907, p- 
474. (A . R .)

U n i t e d 'S t a t e s ’ M i n t  C h a r g e s .— “ 1. Melting 
Charge.—A" charge of $1 (4s. 2d.) shall be imposed
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■ . melt of bullion, except in the case of 1111-
"n-rent U s. coin and fine mint bars.

■? Parting and Refining Bullion (rate per ounce 
, .“'Li _ 0 n  silver bullion, containing- less than 300 
Hmn«iindths of gold, three-fourths of one cent (gd.)

,. ounce' On bullion containing from 300 to 500 
thousandths of gold, two cents (ld.)lper ounce. On 
bullion containing over 500 thousandths of gold, four 
•ents (2 d .)  per ounce. Silver allowed the depositor 
shall be calculated on the basis of relining the gold to 
990 thousands. When bullion contains less than 
three-tenths of a thousandth of gold it shall not be 
r e p o r te d  for the benefit of the depositor. Base bullion 
containing less than 300 parts of gold per thousand 
shall pay°a charge of two or three cents (Id.—lAd.) 
ncr ounce, or such material may be declined, at the 
discretion’ of the chief officer. If the alloy be all 
irood copper when but one of the precious metals is 
present, the charge may be one-half cent per ounce.

3. Refining Silver (rate per ounce gross).—A refin
ing charge of three-tenths of a cent ('lod.) per' ounce 
shall be imposed upon silver bullion free from gold, 
assaying from 998 to 998A, and a charge of four-tenths 
of a cent ( 2d.) upon such bullion assaying from 980 
to 997-i- Bullion below 980 shall be subjected to the 
parting or refining charge of three-fourths of a cent 
(•375d.) per ounce.

4. Toughening Charge. —
(iold bullion, i  to 2 cents (Jd.—Id.) per ounce gross. 
Silver bullion, J to i  cent (3d.—Jd.) per ounce gross. 
This charge is made to cover the costof fitting brittle 
line bars for coinage operations and shall not be 
imposed upon unparted bars except in special cases 
where it is necessary to toughen an imparted bar 
returned to the depositor ; or, when the bullion con
tains iridosmine, etc.

5. Copper Alloy.—Two cents (Id.) per ounce of 
copper required.

6. Bar Charge.—On bullioii deposited for fine bars 
not required to be parted or refined,,and for standard 
or imparted bars.
Bare of fine gold per §100 value (£20) ...§0.04 (2d.) 
Bars of fine silver per ounce ... ... .OO -̂r^d-) 
Bars of standard gold per §100 value (£20) .10 (5d.) 
liars of standard silver per ounce gross ... .00J (Jd.) 
liars of imparted bullion per ounce gross ,00.i (id.) 
Small gold bars (less than §5,000) (£1,000) ’05 per

$100 (2Jd. per £20) 
Small silver bars (less than 125 ounces)... .00J per

ounce (id.)
- (W . A. C.)

MINING.
S om e R e c e n t  I n v e s t i g a t i o n s  o n  t h e  H y g i e n e  

o f  S u b a q u e o u s  a n d  S u b t e r r a n e a n  W o r k . —  
‘ ‘ Under the above title an address was delivered, on 
September 26, at the general meeting of the Inter- 
ViLti1Vna,l Congress of Hygiene at Berlin, by Dr. J. S. 
Haldane, F.ll.S. The first subject dealt with was 
work under water in compressed air, with special 
reference to the difficulties and dangers of deep 
'.'vlnS> where men are exposed to heavy pressures, 
t had been found that one of the main difficulties of 

1 eep diving was the fact that the divers were very 
quickly exhausted by any exertion after reaching 
l le “ottom, and sometimes became unconscious. The 
experiments showed that this was due, not to the 
pressure of the water, as w'as hitherto supposed, but 
tliol r e'̂ Cess' ve Partial pressure of C02 in the air of 

"'ving helmet, which is more or less vitiated by 
siir^T ° n-- e^ee*,s C0 2 in air depend not

'P y on its percentage, but on its partial pressure.

Thus at ordinary atmospheric pressure (1 atmosphere). 
3% of C 0.2 in the air would only produce a slight' 
effect ; but at 2 atmospheres’ pressure it would 
produce as much effect as 6% at ordinary pressure— 
namely, violent panting ; and loss of consciousness at 
about 3 atmospheres’ pressure or a little more. For 
this reason the air supply required by a diver 
increases in direct proportion to the pressure he is 
under. It was found that the distress and inability 
to work disappeared when the air supply was 
increased in such proportion as to prevent, the partial 
pressure of G02 from ever rising above 3% of an 
atmosphere. The depth reached in these experi-, 
ments was the greatest hitherto delinitely recorded 
—namely, 35 fathoms (corresponding to 93 lb. 
pressure).

The chief danger of work in compressed air is that 
from “  caisson disease.” It was shown experiment
ally by the French .physiologist, Paul Bert, about 
thirty years ago, that the various symptoms of 
caisson disease are all due to the disengagement in 
the blood, and other parts of the body, of bubbles of 
nitrogen. The blood and tissues become saturated 
with nitrogen in the compressed air, and the gas is 
given oti'as bubbles on decompression. By limiting 
the duration of exposure and making the decom
pression slow enough, however, the danger can be 
avoided. In recent times various regulations have 
been proposed as to safe durations of exposure and 
rates of decompression, but very little was known- 
delinitely. The matter was therefore investigated 
experimentally in the steel chamber at the Lister 
Institute. The results showed that the existing- 
regulations were inadequate, and at the same time 
furnished clear evidence in favour of a new method 
of safely decompressing divers and other workers in 
compressed air. The pressure is reduced at once to 
half the absolute pressure, as it was found that suclfc 
a reduction is perfectly safe. Further decompression 
is carried out by graduated stages. Thus a man 
working at 45 lb. per square inch of excess pressure, 
or 60 lb. of absolute pressure (100 ft. of water), is-, 
brought np at once to 151b of excess pressure (30 lb. 
of absolute pressure, or 33 ft. of water), the rest of' 
the decompression being in graduated stages. By 
this method a great saving of time and increase in 
safety is effected. A  table was drawn up by the 
committee, and has been in use for some time in the 
Navy, showing the rate of decompression calculated' 
to be safe after exposure to different pressures np to 
90 lb. per square inch, and for different periods of 
time. The time-honoured regulation that a diver- 
should descend very slowly was also abolished, as the 
slow descent adds to the danger and wastes much 
time. Tlie decompression table is applicable to work 
of all kinds in compressed air, including the con
struction of tunnels or shafts in water-bearing strata.,

The second part of the address dealt • with the - 
effects on men of the high air temperatures met with
in mining and other work. Experiments were 
described proving that no matter how high the 
actual air temperature may be, it is the temperature' 
indicated by the wet bulb thermometer which 
matters to a man. If the wret bulb temperature in, 
still air exceeds 88° to 90° F. the body temperatnre 
begins to rise, even in a person stripped to the waist 
and doing no w ork; and this rise continues until 
complete disablement occurs. During muscular 
work the critical wet bulb temperature is consider
ably lower, and at temperatures of over 80° only 
very moderate work of a continuous character is 
possible in-still air. On the other hand, movement,, 
of the air raises the critical wet bulb temperature by,
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.-several degrees, and is thus in itself of great advan
tage to miners working in hot places.

With increase of the wet bulb temperature above 
80° F. the working efficiency of a miner gradually

■ diminishes almost to'a vanishing point. The mine 
owner suffers severely in pocket, though there is no

■ definite evidence that the miner suffers in health.
In conclusion, some examples were given lllus- 

tratinn- the importance of definitely determining and
■ dealing with the causes of ill-health or loss of working
■ efficieucy in connection with various occupations. In 

divine work excess of C 02 in the air breathed^ is 
often”  actually harmful ; but in connection with 
miring work injurious effects or loss of efficiency, 
which detailed investigation proved to be due to 
such causes as ankylostomiasis or inhalation of stone 
■dust, or excessive heat and moisture, have been 
wrongly attributed to excess of C 02 or to other 
gaseous impurities associated with it, and useless 
measures taken accordingly.' In England a popular 
superstition seems indeed to have grown up that any 
air is wholesome if the percentage of C 02 in it is 
low enough. The English Factory -Act, in the pro
visions dealing with weaving’and spinning factories,

■ where warm and humidified air is used, expressly 
permits wet bulb temperature of over 90“ in rooms

■'where women are working in their ordinary clothes, 
provided that the proportion of C 02 does not exceed 
"09%. To take another instance, in the tunnel at 
present being constructed under the Thames at 

' Rotherhithe, the London County Council, regardless 
of the enormous expense, have stipulated that the 

-compressed air in w'hich the men work shall at no 
place contain more than ‘08% of C 02. This regula
tion is supposed to be a safeguard against caisson 
disease.”—Dr. J . S . H a l d a n e  .—London Mining

■ Journal, Oct. 5, 1907, p. 418. (A. R .)

T h e  E d w a r d  M e d a l . — “ T h e  London Gazette.
- contains the intelligence that his Majesty the King 
has been pleased to issue a warrant under his 
Majesty’s royal sign manual to the following effect:

Edward, R. and I.
Edward the Seventh, by the Grace of God of the 

United Kingdom of Great Britain and Ireland and of 
-the British Dominions beyond the Seas King, 
Defender o f  the Faith, Emperor of India, to all to 

-whom these presents shall come, greeting !,
Whereas we are desirous of distinguishing by some 

mark of our royal favour the many heroic acts 
performed by miners and quarrymen and others who

- eudanger their own lives in saving or endeavouring to 
save the lives of others from perils in mines or

- quarries within our dominions and in territories 
under our protection or jurisdiction, we do by these 
presents for us, our heirs and successors institute and

- create a new medal to be awarded for such acts of
■ gallantry :—

Firstly.—It is ordained that the medal shall be of 
-two classes which shall" be designated and styled 

‘ The Edward Medal of the First Class ’ and ‘ The 
Edward Medal of the Second Class.’

Secondly.—It is ,ordained that the Edward medal 
-of the first class shall consist of a circular medal of 
silver with our effigy on the obverse, and on the 

-reverse a design representing the rescue of a miner 
with the inscription ‘ for conrage.’

Thirdly.—It is ordained that the Edward medal of 
the secoiid class shall consist of a circular medal of 

"bronze of a similar design.
■ Fourthly.—It is ordained that the medals shall 

-only be awarded to those of our faithful subjects and 
others who, in saving or endeavouring to save the

lives of others from perils in mines and quarrie 
within our dominions and in territories under our 
protection or jurisdiction, have endangered their own 
fives, and that such award shall be .made only on a 
recommendation to us by our principal Secretary of 
State for theHomeDepartment.”—Colliery Guardian, 
Oct. 25, 1907, p. 779. (A. R._)

MISCELLANEOUS.
N e w  M e t h o d s  o f  E f f e c t i n g  B o i l e r  R e p a i r s .  

— “  On the occasion of the visit of the Institute of 
Marine Engineers to the Machinery Exhibition, at 
Olympia, Mr. H. Rucke Keene delivered a lecture on 
‘ New Methods of Effecting Boiler Repairs.’ The 
new methods dealt with by the leeturer were the 
oxy-acetylene and electric processes oi welding. In 
the first-named process the apparatus consists of two 
steel cylinders,, one containing oxygen gas and the 
other dissolved acetylene, both under pressure, a 
special blow pipe, flexible tubes for transmitting the 
gases from the cylinders to the blow pipe, and small 
bars or rods of iron or mild steel aoout T:V in. in 
diameter, which are fused’ and-which attach them
selves to the parts to be united. The oxygen and 
acetylene gases are ignited at the nozzle of the blow 
pipe, the resultant flame giving out an intense heat. 
In welding operations the portion of tlie plate to he 
repaired is heated to a welding heat by means of the 
flame from the blowpipe, the iron or steel bar being 
meantime held in this flame until a small portion at 
the end of the bar is melted off and attached to the 
part to be repaired, the process being continued until 
the plate is brought up to the required thickness. 
After w'elding, the surrounding part of the plate is 
heated to counteract strains which might be set up 
by the intense local heat during the repairing 
process. In the electric process the cable from one 
pole of the dynamo is connected to some part of the 
boiler, and the cable from the other connected to the 
welding bar. This w'elding bar is fixed to an insula
ted holder,. and an electric arc is formed, which 
rapidly heats the parts in close proximity to it. At 
the sariie time the end of the bar is heated to nearly 
a molten condition, and the repair is then effected. 
Samples showing the character of the work done by 
these-processes were afterwards handed round for 
inspection.” —Times Engineering Supplement, Oct. 
9, 1907. (J..A. W.)

Reviews and New Books.

(W e  shall be pleased to review any Scientific or Tech
nical Work sent to us fo r  that purpose.)

T a b l e s  o f  M i n e r a l s — I n c l u d in g  t h e  U s e s  o f  
M in e r a l s  a n d  S t a t i s t i c s  o e  t h e  D o m e s t ic  
P r o d u c t io n . By S a m u e l  L e w i s  P e n f i e l d , 
M .A . ,  L L .D . 8vo. V I . ,  X. 88 pp. Cloth. 
Price $1.00. (New York : John Wiley & Sons, 
1907.)
Part I. of this nejw book consists of a list of 

minerals arranged according to the six systems of 
crystallisation. Part II. gives an arrangement of the 
minerals according to the elements, with their uses. 
Statistics'of production are also included. In  P a rt 
III. a number of useful minerals are described, such 
as'corundum, mica and talc. Part IV. gives lists of 
minerals according to geological occurrence and 
association. The general classification is igneous,
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lim eu ta ry , m eta m orp h ic  an d  a cce s so ry  m in era ls . 
V e in s  and vein  m in era ls  a n d  m in era ls  re s u lt in g  from  
c o n ta c t  m eta m orp h ism  a re  to u ch e d  u p on . _

For the mining engineer whose geological know
ledge is in need of repair this little book will prove 

ost useful- The several methods of classification 
gnwestive. While by no means a text-book, the 

v o l u m e  will he found a convenient and ready source 
of reference.”—Canadian Mining Journal, Oct. 15, 
1907, p. 465. (A. R.) ______

I n v e n t io n s , P a t e n t s  a n d  D e s i g n s —w i t h  N o t e s  
a n d  t h e  F u l l  T e x t  o f  t h e  N e w  B r i t i s h  
P a t e n t s  a n d  D e s ig n s  A c t , 1907. B y  G. 
C r o y d o n  M a r k s , M. P. P r ice  3s. 6d. (L o u d o n  : 
T h e  T e ch n ica l P u b lis h in g  Co.)

“  The Liberal member for Launceston, in spite of 
■“ the immense success that has attended the unfettered 
production of the engineering,, mechanical, and 
general manufacturing and constructive industries of 
Great Britain in face of the open competition of the 
world,’ yet deplores that ‘ some British manufacturers 
liave a peculiar habit of keeping the nature of their 
business a secret in the districts where they reside 

,nnd within the social circle they cultivate ; ’ while in 
‘America those who are engaged in manufacturing 

.and commercial enterprises are personally proud, and 
publicly and privately interested in what they are 
producing.’ To remedy this, Mr. Croydon Marks has 
produced the work before us, in which he explains 
the meaning of ‘ patent,’ what is patentable, and how 
patents are obtained. The questions of how to work 
,;i patent, the remedies for infringement, and the law 
relating to designs are explained in the 50 pp. of 
introduction clearly and with sufficient brevity. 
Then the statute of 1907 is set out verbatim, with the 
addition of a very complete table of contents.”— 
London Mining Journal, Nov. 2,1907, p. 535. (A. R.

Selected Transvaal Patent Applications.

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

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

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

(C.) 453/07. R. Freygang. Improvements in 
''5% r07 f°r 'vashinS or extracting minerals.

(C.) 454/07. F. L. Bergen (1), R. H. Pascoe (2). 
improvements in and relating to elevators. 25.10.07.

i ^arrar(l- Improvements in and
luaung to heating and lighting. 29.10.07.
Tllo t 456/°7- -f. E- Sherman (1), J. B. Linley (2), 
in aiJi11!'10'  Chilling Co., Ltd. (3). Improvements 
food 29^0 07̂ US °̂r Preserva^ ve treatment of
sufotv i Ralston. Improvements in
like. 29 10 0 01 m n̂e Sk ’PS’ cages, hoists and the

■anllO.07458/'07- W ' C-' Marsha11- Bucket carrier.

(F.) 459/07. J. Inglis (1), W . T. Hughes (2). 
Improvements in automatic tipping apparatus for 
mine trncks and the like. 30.10.07.

(P.) 460/07. J. McGregor. Improvements in 
safety brake mechanism for mine cages and skips, 
lifts, elevators and the like. 30.10.07.

(C.) 462/07. A. Gillies. An improved method of 
and means for pulsating teat cups. 5.11.07.

(P.) 463/07. S. F. Stokes. Improvements relat
ing to bending tests of materials. 5.11.07.

(P.) 464/07. L. Watkins (1), F. J. Warren (2). 
Improvements in the treatment of the auriferous zine 
slimes deposited in the precipitation boxes employed 
in the process of recovering the precious metals from 
their ores. 6.11.07.

(P.) 465/07. T. Speedy. Improvements in means 
for moving the deposit on mine dumps and the like

• 7.11.07.
(P.) 466/07. W. Cullen (1), E. H. Weiskopf (2), 

The British South African Explosives Co., Ltd. (3). 
Improvements in nitro-glyoerine explosives. 7.11.07. 

(C.) 467/07. E. M. Wade. Filters. 8.11.07.
(P. ) 468/07. A. Pearson (1), W . G. Treadwell (2). 

Improved inside friction drive for mill feeders and 
the like. 8.11.07.

(P.) 470j07. F. V. V. Swanton. Improved
- detachable cutting bits and holders thereof for per

cussion rock drills. ■ 12.11.07.
(P.) 471/07. M. J. van Lingen (1), S. A. van 

Lingen'(2).‘ An improved apparatus for deep mine 
pumping. 14.11.07.

(P.) 472/07. L. Pryce. Improvements in means 
for feeding mills. 15.11.07.

( P.) . 474/07. South African Maganite Explosives 
Syndicate, Ltd. (1), H. C. L. Bloxam (2). Improved 
method of manufacturing the explosive maganite
16.11.07. °

(P/) 475/07. J. Hart, trading as J. Hart & Co. 
Improvements in acetylene gas generators. 16.11.07. 

(P.) 476/07. G. C. Cullum. Disinfectant powder
20.11.07. ,

(P.) 477/07. T. Speedy. Improvements in and 
relating to the fixing of tappets to the stems of stamp 
mills. 21.11.07. ■

(P.) 4/8/07. B. E. Tennant. Improvements in 
assaying furnaces. 21.11.07.
_ (P.) 479/07. F. Robinson. Improvements relat
ing to the conveyance and handling of drills or other 
articles in and about mines. 21.11.07

(P.) 481/07. J. H. Hughes (1), W. M. Epton (2). 
An improved means of the application of sprino-s
23.11.07. .

(P.) 482/0/. J. H. Hughes (1), R. H. Harries (2). 
An improved machine for the pulverisation of diamond 
bearing material and metalliferous ores. 23.11.07.

(P.) 483/0/. J. H. Hughes (1), R. H. Harries (2). 
An improved machine for washing diamond bearing 
material. 25.11.07. .

(P.) 484/07. F. M. Cox. An improved air lock 
caisson and appliances for the recovery of precious 
stones and metals in deep water. 25.11.07.

(P.) 485/07. J. Greig. Improvements in-repair
ing tools, such as-rock drills. 27.11.07.

(P.) 486/07. W. G. Williams. Improvements in 
extracting metals from their ores. 28.11.07.

(P.) 48//07. A. R. Ellis. Improvements in 
means or devices for use in brushing wagon, vehicle 
or other wheels ; also applicable for trimming felloes 
and rims of wheels. 29.11.07.

(C.) 488/07. Dr. A. R. Frank'(1), M. Voigt (2). 
Process and device for manufacturing nitrogen com
pounds. 29.11.07.
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(C.) 489/07. C. C. Richards. .Acombined stamp 
and grinding mill. 29 11.07.

(C.) 491/07. H. M. Leslie An improved auto
matic filtering machine. 30.11.07.

(P.) 49-2/07. B. Cromartie: Safety dynamite 
cartridge case.. 2.12.07. .

(P.) 493/07. H. Parnham. Concentrated gold 
.saving machine. 3.12.07-

• (P.) 497/07. F. Gcwyne (1), A. Roberts (2). 
Natural position hygienic latrine. 4.12.07.

(P.) 498/07. B. Raffael. An improved wire rope 
dressing. 4.12 07.

(C.) 499/07. O. H. Fairchild. An automatically 
operating rotary filter. 6.12.07.

(P.) 500/07. G. Hauft. A new and improved 
method of pumping water, other fluids or semifluids, 
more especially such as tailings and other material 
containing solid matter of different specific gravity.
6.12.07. T /  .

(C.) 501/07. E. S. G. Rees. Improvements in or
relating to centrifugal pumps and turbines. 6.12.07.

(C.) 502/07. E. S. G. Rees. Improvements in 
centrifugal pmnps, turbines or compressors. 6.10.07.

(C.) 503/07. H. Sanderson (1)', J. Isaacson (2),
H. St. J. Sanderson (3), E. Wardle (4), J. E. Firth 
(5), C. E. Charleswortli (6). - Improvements in valve 
gears for steam and other fluid pressure engines.
6.12.07. ' ' .
' (C.) 504/07. A. G. Brandram. Improvements in 
ioints for sewer and like pumps. 6.12.07.
' (P.) 506/07. C. G. Lund (1)', C. F. Lund (2).- 
Mechanical locust destroyer. 10.12,07.

(P.) 507/07. A. C. Plowden (1), G. F. Jennings 
(2.) Improvements in rock drilling machines.
11.12.07.

(P.) 508/07. J. Slorach. Improvements m tool 
chucks for percussive machines. 11.12.07.
"(P.) 509/07. J. Welsh. Safety catch mechanism.

11.12.07.
' (C.) 510/07. H. C. Belir.. Improvements apper
taining to means for dewatering crushed ore products 
or the like, andfor delivering the dewatered product 
into treatment tanks, vats.or the like. 12.12.07.

(C.) 515/07. C. J. Grist. Improvements in the 
treatment of metals such as steel or steel alloys, in 
order to vary, improve or accentuate the qualities or 
character thereof. 13.12.07.

(P.) 516/07. W. K. Betty. Improvements m 
slimes treatment. 13.12.07.

(C.) 517/07. C. Nicosia. Improved artificial 
stone composition and the process of manufacture 
thereof. 13.12.07.

(P.) 518/07. W. Daly. Safety catch for vertical 
shafts with wood or steel guides. 17.12.07.

(P.) 519/07. B. E. Tennant (1), H. Hay (2). An 
improved process for the'precipitation and recovery 
o f  g o l d  from leaching solutions. 18.12.07.
’ (C.) 521/07. N. V. Schoop. A  process for auto- 
genously soldering or welding aluminium and alloys 
rich in aluminium. 21.12.07..

(P.) 522/07. South African Maganite Explosives 
Syndicate, Ltd. (1), H. C. L. Bloxam (2). Improved 
method of manufacturing certain explosives. 21.12.07.

(P.) 523/07. C. Garrood. Improvements in hose 
couplings. 23.12.07.

(C.) 524/07. M. B. Praed. An improved process 
of carburetting air and apparatus therefor. 23.12.07.

(P.) 525/07. G. C. E. Keet. Improved automatic 
hydraulic power. 23.12.07.

(C.) 526/07. L. H. Rodgers (1), A. Myers (2). 
An improved composition for preventing leakage of 
air through punctures in pneumatie tyres. 24.12.07.

(C.) 527/07. The New Transvaal Chemical Co.; 
Ltd. (1), P. Destefani (2). Improvements in and 
relating to means or devices for burning paraffin, wax. 
or the like. 24.12.07.

(P.) 528/07. R. H. Andersou. Improvements in 
percussive rock drills. 24.12.07.

(P.) 529/07. H. Stadler. Improvements in lint 
grinding machinery. 24.12.07.

(P.) 530/07. K. G. Lund. Mechanical locust 
destroyer. 27/12/07.

(P.) 531/07. H. L, Burgess (1), W. Philip (2). 
Improvements in means for automatically discharging 
liquids from vessels from low pressures. 27.12.07.

(P.) 532/07. A. J. Smith. Improvements relat
ing to the lubrication o f axle boxes and the like.
28.12.07.

(C.) 533/07. Duisbnrgen Masehinenbau Aktien- 
Gesellschaft Vermolo Becliem & Keetman (1), H. 
Alfona (2), O. Eigen (3). Improvements in clamping 
devices for hoisting ropes. 28.12.07.

(P.) 536/07. W. J. Dunnachie. Process for the 
manufacture and recovery of ammonia and other 
bye-products and for improving the quality of the tar 
in the gases of blast and other furnaces, retorts, coke 
oven 1̂ and the like. 28.12.07..

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

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

B l e l o c h ,  W ., to P. O. B o x  3692, Johannesburg.
C l e n n e l l ,  J. E . , l/o London ; Tarkwa and Abosso 

G. M. Co., Ltd., Abosso, via Sekondi, Gold 
Coast, West Africa.

C ogle, C ..T ., I/o Fordsburg; P. 0. Box 98, Lang- 
laagte.

C o m tu e , A., I/o Bulawayo; Matabele Sheba Mine, 
Essexvale, Rhodesia.

C r o n i n ,  J., l/o East Rand ; P. O. Box 4800, Johan
nesburg.

C u r t i s ,  A. H., I/o Kent ; 48, Castle Road, Bedford, 
England.

D u d g e o n ,  W. F. H.,7/o Blinkwater; Consolidated 
Goldfields of S. A., Ltd., P. O. B ox67, Bulawayo.

E v a n s ,  A. W ., to P. O. Box 5492, Johannesburg.
H o w e l l ,  L. C., l/o Pietersburg ; 4a, Calle Armenta 

y Lopez 23, Oaxaca, Mexico.
L u c k e ,  P. K., I/o Saltillo; A part ado .3201 Monterrey, 

Mexico.
P a k r a m o r e ,  W. A., I/o Rosedale ; 40, Chomley St., 

Windsor, Melbourne, Victoria,.
R e d m a y n e ,  Prof. R. A. S., to 44, Farquhar Road, 

Edgbaston, Birmingham.
RuSRE.v, A. G., to P. O. Box 1021, Johannesburg.
RUSDEN, H, to P. O: Box 1021, Johannesburg.
R u s s e l l ,  W., I/o Germiston; Nourse Mines, Ltd., 

P. O. Box 32, Denver.
S e a r l e ,  B a r r y ,  l/o Montrose ; Creighton, Cherokee 

Co., Georgia, U.S.A.
T o n k i n ,  J. L., l/o Cornwall ; Mysore G. M. Co., 

Ltd., Marikuppam, S. India.
W a g n e r , P. A., i /o  Berlin; Mineralogical Institute, 

Heidelberg, Germany, until April, 1908, after 
then to c/o Anglo-American Club, Freiberg 
Saxony.

W a r d e n ,  P. S ., to Boston Mine, Battlefields Siding 
Rhodesia.
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