
THE JOURNAL
OF THE

C h e m i c a l ,  J H c t a l l i t i g i c a l  a n i i  J E i n m g  < § o c i c t j )
o f  S o u t h  A f r i c a .

The Society, as a body, is not responsible fo r  the statements and opinions advanced in a n y o f  its publications. 

Reproduction fr o m  this Journal is only allowed with fu l l  acknowledgment o f  the source.

V o l .  IX . A U G U S T ,  1 9 0 8 .  N 0  2 .

Proceedings
AT

Ordinary General Meeting, 
August 15, 1908.

The Ordinary Monthly General Meeting of the 
Society was held in the Chamber of Mines, on 
Saturday, August 15th, Mr. R. G. Bevington 
(President), in the chair. There were also 
present:—

43 M em bers: Messrs. A . McA. Johnston, 
E. H. Croghan, W . R. Dowling, K. L. Graham, 
A. Richardson, G. O. Smart, Prof. G. H. Stanley,
H, A. White, Prof. J. A. Wilkinson, W. A. 
Caldecott, Prof. J. Yates, W. Beaver, H. D. Bell, 
P. Carter, F. W. Cindel, A. A. Coaton, M. H. 
Coombe, W . M. Coulter, M. Cullen, L. Evans, 
J. Gray, J. H. Harris, S. A. Herbert, A. Heymann, 
J. A. Jones, J. Kennedy, Hy. Lea, G. Melvill, 
J. E. Metcalf, E. Pam, J. F. Pyles, W. H. Roe, 
N. Rogers, 0 . D .'Ross, C. E. Rusden, H. Scarf, 
W. S. Sharwood, R. Stokes, H. Taylor, A. Thomas,- 
A . D. Viney and F. W . Watson.

6 Associates: Messrs. A. Avent, B. Ellis, C. B. 
Hilliard, H. A. Owen, W. A. C. Tayler and W. 
Waters.

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

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

Messrs. A. D. Viney' and J. Gray were elected 
scrutineers, and after their scrutiny of the ballot 
papers, the President announced that the candi
dates for membership had been duly elected, as 
follows :—
A v e n t , A l e c , Robinson D eep G . M . Co., L td ., 

P. 0 .  B ox 1488, Johannesburg. Cyanider. 
(T ra n sfer from, Associate B o ll .)

B l a u , M a x , M ynbouw  M aatschappij Sim an, 
Lebong Tandai, via  Benkoelen, Sum atra. M ining  
Engineer.

H i l l i a r d , C e c il  B e e w i t t , Robinson Central 
D eep, L td ., P . 0 .  B ox 1145, Johannesburg. 
Cyanide M anager. ( Transfer fr o m  Associate 
H o lt.)

K e w l e y , R o b e r t  R i g b y , W itw atersrand G . M .
C o., L td ., P . 0 .  B ox 1, K nights. Sampler. 

P h i l l i p s , J o s ia h  C h a r l e s , W itw atersrand G . M . 
C o., L td ., P . 0 .  B ox 1, K nights. Cyanider.

The Secretary announced that the following; 
gentlemen had been admitted as Associates by 
the Council since the last general meeting : 
A n d e r s o n , R o b e r t , East Rand Proprietary Mines,.

L td ., P . O. Box 30, E ast Rand. Tube M iller. 
E a s t e n , G o r d o n  T r a v e r s , E ast Rand Proprietary 

M ines, L td ., P . O . B ox 94, E ast R and. Tube  
M ill Foreman, Cason Battery.

I n g r a m , J o h n , Durban Roodepoort G . M . Co., L td .,.
P . 0 .  Box 111, Roodepoort. Cyanider. 

M a c f a r l a n e , W a l t e r  G r / i:m e , Jum bo M ine, 
M azoe, Rhodesia. Assayer.

N i c h o l a s , D a n , R o b in s o n  G . M . C o ., L t d .,  P. O.
Box 1024, Johannesburg. Assayer.

O ’ C o n n o r , B e r n a r d , P. 0 .  B o x  6510, Johannesburg. 
Cyanider.

R i c h a r d s o n , W i l l i e  P a r k , Forbe’s Reef, near 
M babane, Swaziland. Am algam ator.

W a c h e h , H a r r y , Jum bo M ine, M azoe, Rhodesia. 
Cyanider.

W o o d s , W a l l a c e , E ast Rand Proprietary M ines,. 
L td ., P . O . B ox 66, E ast Rand. T ube M ill 
Forem an, Driefontein Battery.

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

The Secretary read a letter from the “ Metal
lurgical Trials’ Committee ” stating that in future 
the name of the Committee would be “ TheM ines 
Trials’ Committee.”

The P resident: I think that this change in. 
the name of the Trials’ Committee is a very good 
one, because it shows that the scope of the trials- 
has been very greatly extended. The Mines 
Trials comprise everything connected with mining, 
whilst the Metallurgical Trials’ Commitee practic
ally confined themselves to metallurgical matters. 
The Mines Trials is an exceedingly broad term, 
and will comprise rock drills and all other appli
ances connected with mining, and any inventions 
•or improvements in mining work and attendant 
metallurgical processes which anyone may have to- 
bring forward. I  only hope that any of our 
members, who may have in their minds any 
improvements or inventions, with regard to  
mining or metallurgical ■ work, • will bring these-
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toefore the Mines Trials’ Committee, and I  am 
quite sure that they will meet with a fair con
sideration and a fair trial.

RE M IN ISCE N CE S OF TH E E A R L Y  RAN D .

B y  M . H . C o o m b e  (M em b er).

In the early part of 1887 I  arrived on the 
Hand from Kimberley, anxious to try the new 
Eldorado and see if I  could not wrest from it 
that fortune I  was eagerly looking for.

I  came up in a four-wheeled covered spring 
wagon drawn by six mules, which in addition to 
its  eight passengers, owner and driver, carried as 
freight a section of a flywheel. I  mention this 
.as it tends to give one an idea of the difficulties 
o f machinery transport in those early days. I  he 
o ld  engines, mills, boilers, and machinery gener
ally, were transported hither in all manner of 
■conveyances and in sections and parts to fit the 
vehicle that was to convey them. Broken down 
wagons, carts, and stranded machinery, dotted 
the side of the road all the distance between here 
and Kimberley, which was then the rail terminus 
from the- Cape Colony side. The marvel was 
how all the widely parted pieces of the mill or 
engine ever arrived together in one place and 
became united into the perfect running machine. 
However, the -flywheel section with the wagon 
and its passengers duly arrived and outspanned 
on the Market Square, just then in the process of 
having its fringe of buildings reared around it. 
Work appeared to be concentrated on the 
southern side of the square, where a long line of 
wood and iron buildings (wood lined) were being 
erected to serve as offices, caf6s, etc., men taking 
■contracts at long prices and working day and 
night at feverish heat to get them finished and 
jo in  in the run for more. The result was that 
in a short time houses sprang up like mushrooms, 
and a city throbbing with life and energy was 
evolved from the veld. There was no long line 
o f  headgears and smokestacks nor throbbing 
sound of stamps then to guide the stranger to the 
reef outcrops. I  enquired the direction and set 
o ff to the Wemmer, that being the nearest mine 
■on which work that could be called mining was 
in progress. Arrived there, I  found an open cut
ting probably 200 ft. long on the outcrop strike 
and 40 to 50 ft. deep, at the bottom of which a 
mixed assortment of natives, Cape boys, and 
Europeans were at work, drilling and filling ore 
into buckets, which in one instance were hoisted 
with a whip, oxen being the motive force, and in 
the others with windlasses, white men being on 
the handles.

About 100 ft. west of the western end of the 
open cast a little 6 ft. x 4 ft. shaft was sunk from

which a drive was proceeding towards the cutting, 
all the work being done by white men. I  do not 
remember seeing the slightest • evidence of 
machinery on the Wemmer at this time, if I  
except the whip and the windlasses, and I  think 
they were trying to keep a mill going out of the 
cutting. Such was the genesis of mining on the 
Rand. I  enquired for the manager, and he was 
pointed out to me, an elderly man standing with 
his hands in his pockets gazing down into the 
cutting. Approaching him, I  said “  Good morn
ing,” and asked him if he had a vacancy for a 
miner ? He said that he had, and that the sight 
of a miner would do his eyesight good, as he had 
not seen one in the country yet, and expressed 
his opinion that I  was probably like the rest of 
the so-called miners of this country. When I  
quoted De Beers as the last mine on which I  had 
worked, Captain Wells waxed very sarcastic, but 
when, seeing how the land lay, I  casually mentioned 
that I  had been brought up on a New Zealand 
gold field, the old chap, who was an Australian, 
after several questions offered me work. The job  
was to cut hitches and put in a stull in the open 
cutting 10 ft. above where the men were working. 
The hanging was showing signs of weakness, and 
he intended to stull and fill in to surface. I  and 
another miner were to do the work ourselves, no 
“ b oy s” being available. I  asked very quietly 
what the contract price was, and Captain Wells 
gave me plainly to understand that there was no 
contract in the matter at all, that it was a question 
of days pay, the ruling rate for which was £ 2  5s. 
a week, but as this was a special job  he would 
give us an extra 5s. and make it £ 2  10s. a week. 
This was the first intimation I  had of the rates . 
of pay on the Rand, and after a glance around on 
the sky and veld to make sure I  was wide awake,
I meekly enquired if he had not made a mistake 
in saying £2  10s. a week ! did he not mean 
£ 2  10s. a shift ? I  draw a veil over what ensued ; 
suffice it to  say that the manager exploded, and 
we retired under a running volley of remarks that 
would have wiped out an army corps. The next 
mine east where any work was going on was 

, what is now the Salisbury G. M. Co. Here 
there was the usual cutting in line on the outcrop 
with a few white men and natives at work, drill
ing, shovelling, etc. There was also a cross-cut 
running north at right angles to the cutting, and 
in this I  could have started work at the usual 
rate of 45s. a week. One incident occurred here 
I  would like to mention. Coming back to the 
cutting— it would then be about noon— I  saw a 
man come out of the cross-cut unrolling a coil of 
fuse. Turning the corner into the cutting he 
unrolled the coil to the end and then proceeded 
carefully to build a small heap of dry grass round 
it. He shouted to me in Dutch to go quick as

R
ep

ro
du

ce
d 

by
 S

ab
in

et
 G

at
ew

ay
 u

nd
er

 li
ce

nc
e 

gr
an

te
d 

by
 th

e 
Pu

bl
is

he
r (

da
te

d 
20

12
.)



.A u g . 1908 M . H . Coombe— Reminiscences o f  the E a rly  Band.

he was about to fire. I  watched him light the 
grass and saw the fuse “  spit ” through the flame, 

.and as the man hastily scrambled out of the trench 
I  walked slowly away and was away down near the 
Natal Spruit when I  heard the report of the hole. 

'That was undoubtedly a sample of mine efficiency 
and economy in the early days. I  have somewhat

■ enlarged on the experiences of my first day, 
because I  want to show that the Rand was 

■originally, in the main, opened 'up  by white 
labour. It was • a bit of a shock to a man who 
had been accustomed to anything from £10 ' to 
c £ - 0  a week contracting in De Beers to be offered 
45s. and 50s. a week, but that was the ruling wage 

-for white men on the Rand in 1887, and this was 
not for bossing up Kafirs, but for hammer and

■ drill work and manual labour generally. As 
Kafir labour became more plentiful and miners 
came to the Rand in greater numbers, the present 
system of an aristocratic white labour section and 
a  native unskilled labour section became evolved.

After a day or two spent in Ferreira’s camp 
.studying the situation, I  decided to journey out 
west and interview an old friend of mine who was 
in charge of the 10-stamp mill at the Kimberley 
Roodepoort. I  remembered once accompanying 
him round Kimberley, visiting the chemists’ shops 
and making enquiries for cyanide of potassium, 

.and I  believe the quantity he required had to be 
made up by sending to Port Elizabeth. The 
Kimberley Roodepoort was the only floated com
pany working in that district at the time, if I  

•except the “  Evelyn ” adjoining it to the w'est, on 
which a vertical shaft, located to the nortll or foot- 
wall side of the outcrop, was being started 
to be sunk to a depth of 300 ft. This monu
ment to the sagacity of the then Rand mining 
expert was afterwards filled in. The Kimberley 
Roodepoort 10-stamp mill was the only one at 
that time west of Johannesburg, excepting 

■Struben’s, that was actually milling, and great 
things were expected of it. My friend, the mill- 
man, told me that the disappointment would be 
greater than the expectation, and so it was, and 
always has been with this particular property.
I  was present at the first month’s clean-up, and 
saw the first act in the drama of disappointment 
played. The clean-up was duly placed in the old 
fashioned open air retort, the fire carefully 
attended to and the blanketing on the pipe nozzle 
■of the retort kept wet. When evaporation had 
•ceased the retort w'as lifted off the fire, the cover 
removed, and to the eager expectant eyes was 
revealed a round blackish ball of sponge gold not 
much larger than a cricket ball. It was carefully 
taken out and washed and then the fun began. 
The manager balanced it in his hands guessing at 
the weight, it was passed to the millman for his 
guess of weight, and slowly it began to dawn in, '

the manager’s mind that the result of the month’s 
crushing was far, very far below the estimate of 
his friends and supporters. Then he began to 
say hard things and cast reflections oil the 
honesty of all concerned in the production, which 
in turn set the millman off at a tangent, who, 
being a man o? parts with a few years education 
in the flowery language of the Western States 
mining camps, soon convinced the manager that 
he did not possess a monopoly in the use of 
sarcasm and scathing epithets, and ended his 
oration by throwing the ball of gold as far as he 
could across the veld and telling the manager to 
go and get it if he wanted i t !

.  ̂ Across the valley from Roodepoort on the ris
ing ground to the north a company had been 
floated and registered as the Branstone G. M. Co.
I hey erected a 15-stamp mill, all steel framing 
built in Natal, but they never crushed an ounce 
of ore from the Branstone. I  obtained a contract 
from the manager to sink two shafts and open 
the mine out for the mill. There was a small 
poor looking banket reef on the contact between 
the quartzites to the south and the Hospital Hill 
shales to the north. The shafts were about 100 ft. 
apart and w'ere to go 40 ft. deep and be connected. 
No particular size or shape was stipulated; my 
only instructions were to get down and get 
through. Shortly after starting to work, the mill 
was finished and had to be run, so a number of 
Scotch carts, wagons, etc., were engaged to ride 
quartz from the waterfall. This was actually > 
done for about three months when the mine closed 
down for re-construction. It has never worked 
since, and but few people know that such a con
cern ever existed. I  was engaged shortly after
wards at the rate of 50s. a w'eek w'ith a possibility 
of a contract, .to open up a mine for a company 
on whose property a mill was being erected. 
This was the Aurora G. M. Co. I  collected some 
materials, tools, and eight very dilapidated looking 
natives, and when.I was ready a wagon was hired 
and I  set off to find the property of the Aurora 
G. M. Co. The only directions I  had were to 
proceed to Paardeberg, and I  would find the 
beacons on the hill to the south; I  was also told 
to start mining operations at once, the plan and 
scope of such operations to be decided by myself.
I  was a miner and I  should know. I  found the 
reef outcrop by the usual trenches and cuttings 
which had been put in it and across it by the 
prospectors, and traced it through the property.
I  then located all the beacons, made a rough 
sketch of the boundaries and proceeded to locate a 
shaft. I  found a small prospecting winze sunk 
on the main reef about 30 ft. deep, with a vertical 
hole sunk through from the surface to the bottom 
of the incline. I  decided to square up, widen, and 
sink the incline, and started the boys on this work.
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I  had no windlass, no buckets, no rails, no timber, 
so the ground had to be “ sham bled” out. 
Weekly pay was the rule then for black and 
white, and all boys were paid alike, viz., 20s. a 
week. When Saturday came I  had to journey to 
town to draw the weekly wages for the boys and 
myself, and all the time, about eight months, that 
I  ran the work, I  was my own secretary, time
keeper, and paymaster. A t the time I left there 
were six white men and 200 boys working, so 
that in 1887 and 1888 a man in charge had many 
and various responsibilities attaching to his office.
1 came to town every Saturday morning, received 
a cheque which I  presented at the bank, and went 
back to the mine with the cash, paying the men 
and boys that afternoon. In this way I  received 
the first Queen’s Jubilee coin paid over the 
Standard Bank counter in Johannesburg— at least 
the clerk told me so when he paid it out.

W e sank the shaft to a depth of 85 ft., which 
brought us to the water level, so we started 
driving east and west, and as the mill, three miles 
from the mine to the south, was nearing comple
tion, when the drives were in about 30 ft. each 
way we started stoping. Our plant, at the time 
the 10-stamp m ill started to crush ore, consisted 
of one windlass, two wooden skips, each about
2 cub. ft. capacity, no trucks and no rails. We 
were using yellow wood 4 in. x 4 in. scantling in 
lieu of rails for our shaft track, and wheelbarrows 
in our drives. The Scotch carts for ore convey
ance to the mill were, of course, hired. The same 
conditions of work obtained on the Nabob and ■ 
the Edinburgh, two properties immediately adjoin
ing the Aurora to the east. I  soon pointed out 
how impossible it was to go on under these con
ditions and put in a requisition for an engine, 
boilers, pumps, rails, trucks, timber for bins and 
headgear, etc.- This had for effect the appoint
ment of an engineer, one of the most hopeless 
“ experts”  it has been my misfortune to encounter. 
He was a German railway engineer and, worst of 
all, had been an officer in the German army during 
the Franco-Prussian war. This latter qualifica
tion came very near being our undoing, so far as 
working the mine was concerned, because the 
men got to know his weakness and that nothing 
pleased him better than to get them around to 
hear him fight his battles o’er again. I  have 
known him have all the men off work a whole 
afternoon listening to these recitals. This gentle
man’s mining knowledge was very limited, as the 
following example will show. Driving east about 
30 ft. from the shaft we came up against a fault. 
In an open cutting on the surface this fault 
could be plainly seen and the throw determined, 
the reef being’ faulted 8 ft. south. Our engineer 
was very much perturbed about this, and after a 
minute examination underground, he drew up an

exhaustive geological report proving conclusively 
that we had reached the limits of the vein east.
I  told him- we could pick up the reef by cross
cutting south.

We received at this time a visit from an 
Australian expert, specially imported, I  believe, 
by the Transvaal Government, to report on the ; 
banket reefs of the Witwatersrand, and ours • 
being one of the deepest shafts, he came there to - 
make some investigations. He had no faith in 
the future of these fields, and gave as his dictum . 
that it was an alluvial wash and would peter ou t' 
or disappear at about 300 ft. vertical depth, at 
any rate, if the bed continued the gold values - 
would cease to exist. He is not the only expert 
to whom the auriferous beds of the Transvaal ■ 
have been like Cape Colony to its Governors, the 
grave of reputations. The old days of the Rand 
appear as a dream or as days of childhood to the : 
grown, man. We did not think of the mighty 
edifice that was to be reared on the foundations • 
we were building. We saw the birth and' sturdy 
youth of our mining industry, have we seen its 
prime, and shall we or our children see its old 
age? W e could not prophesy in 1887 of the 
greatness it would reach in twenty years, so what 
living man dare prophesy of its magnitude at the 
end of the next twenty 1

And let me say here that we owe but little of our 
progress to knowledge brought from other mining 
centres. W e have evolved our own practice in 
mining and metallurgy and stand to-day in the - 
position of leaders and teachers to other fields. 
In the days I  write of it, was the common practice 
to take the ore to the water, sometimes over lo n g . 
distances by cart and wagon. For instance, the - 
Ferreira mill was out Auckland Park way. The 
old Mint mill still stands at the bottom of Fords- ■ 
burg hill, and the Natal Spruit below the City 
and Suburban was thickly studded with small 
mills. The lesson was eventually learnt to take 
the mill and water to the o r e ! I  think the 
Spes Bona was the first to adopt this practice - 
as it was also about the first to instal the 
electric light. It is a big advance from the - 
1, 2, and 3 compartment shafts of 1887, 1888,. 
and 1889, with' their 4 in. x 4 in. yellow wood 
slides, and their single cages and 10 cwt. skips to 
the 5 and 7 compartment shafts of the present 
day equipped with steel guides and 4 and 5 ton 
ore skips. It  is also a big advance from the days 
when the mill tailings were allowed, to run into 
the sluit, and the mine manager prayed for nothing 
better than a good storm of rain to wash them 
away so that he might have room for* more, to 

- the cyanide works and slimes dams and plant of 
to-day.

In every department of mining vast strides 
have been made, and we have borrowed nothing,.
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.but have evolved and created our own processes 
and our own system and style of mining. Even 
the miner from other fields has to practically 
learn his business over again in these mines. Our 
footage in sinking and development work is far 

.ahead of any other district in the world, and 
taking the size of the reefs, more tonnage.is stoped 
here by one man in one day than is in most 

-countries in two. There has been a lot of idle 
talk about the inefficiency of our miners, but I 
hold that, as a class, they are the best of the 
world’s mining camps, and to them is due much 
of the credit for the magnificent gold industry we 
see around us, some of the humble beginnings 

-of which I have endeavoured to illustrate to you.

The President : Our thanks are due to Mr.' 
■Coombe as a very old resident and pioneer of 
these fields, for reading us this most interesting 
paper. I  consider myself an old pioneer of the 

.Rand, but Mr. Coombe was a very little bit before 

.me. O f very many of the incidents which he 
has related in his paper I  am also personally 
cognisant. He mentioned that when he arrived 
on the Rand he went to the Wemriier G. M. Co. 

..and found Captain Wells standing on the top of 
.an open cutting surveying the work. I  have in 
my possession a very old photograph, of which I 
have only seen one other copy in a shop, window, 
where I  bought my photograph many years ago. 
It shows that open cutting of the Wemmer, and 
Captain Wells standing upon the top of the earth 
thrown out from the cutting. I  shall be very 
pleased to bring that photograph and to show it to 
you at the next meeting. It is a most interesting 
■one, showing old Johannesburg, the only 
double storied building being Henwood’s on the 
north side of the Market Square. With regard 
to the author’s remark concerning the old practice
■ of bringing the ore down to tlie mills which were 
then erected very close to the water, when I

-came out here originally, the first work I obtained 
was on the West Rand, and I used to pass a

■ certain property very frequently. It is not now 
working, but I  hope will shortly commence again.
A mill was then being erected close by the spruit.
I  used occasionally to have a chat with the gentle
man who was in charge of the construction work, 
and one day I  ventured to suggest to him that I 
thought it would have been better to put the mill

■ on the slope and pump the water up to it. He 
regarded me in silence, as if he could find no 
language to express what he thought of me or 
■my capabilities, and I  knew I was looked upon as 
a fool. A  few years later I  was working in .the 
.same mill and I  know what it was. We did pray 
for a good shower of rain to come and wash the 

■tailings away, because, as a rule, after a few days’ 
<work, the tailings would get banked up until at

last they rose to the foot of the tables,, and we 
had to stop the mill and turn the boys out to cut 
a trench to try and induce them to run away. 
When one looks back upon those old days, one 
feels a certain amount of amusement when con
sidering what has been evolved from those con
ditions to those at present. One also looks back 
with a great amount of interest, for as Mr. 
Coombe says, the whole thing has been" evolved 
out of the Rand itself. As I  mentioned in my 
inaugural address, we have certainly borrowed 
the highest talent that was available, but still I 
take it that when that talent was obtained, it 
became Rand talent, and remained so. I  think 
all those who had any connection with the Rand 
in those early days and with the work of bringing 
mining to its present state, are proud of their 
connection with it. Mr. Coombe is to be con
gratulated in having put these reminiscences 
before us in a most interesting and instructive 
manner.

RESCU E APPLIAN CE S : LESSONS FROM  
GLENCOE.

[R e a d  a t M a r ch  M e etin g , 1 9 0 8 ) .

By H. K e s t n e r .

d i s c u s s i o n .

Mr. A. Heymann (Member) : The difficulty 
I have in making any remarks on the question 
of safety appliances connected with mining is 
that these matters are being considered by a 
certain Commission to which I  have the honour 
to belong, but I  think there are a few general 
remarks which I may make and which cannot be 
considered a breach of faith. No one will deny 
the necessity of having ready at hand some kind 
of reviving or safety appliance, though on these 
fields we are in the fortunate position of hot being 
often in need of such. Our coal mines, for 
instance, cannot be classed as “ fiery mines,” as 
most coal mines are. There are very few of them 
which have noxious gases or where gassing 
happens, and still less are our metalliferous mines 
liable to that kind of thing. But we do some
times have gases derived from explosives which 
cause serious, and sometimes fatal, accidents. I f  
we are to be in a position to save even one life 
we must be provided with some kind of rescue 
apparatus. In choosing an apparatus, I  should 
certainly say, choose the very best one obtainable. 
There are many types known, and they vary in 
their efficiency and comfort of wearing. I  do 
not care to express any opinion as to which is the 
most suitable apparatus. It is not sufficient that
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rescue appliances should be provided, but men 
should be trained to use them, so that when 
occasion arises they will know exactly what to do. 
I  have had occasion to use several kinds of 
apparatus. I  was conducting a certain experiment 
in a mine where it was necessary for me to 
collect the gases immediately after an explosion. 
I  was wearing a helmet, and directly after the 
detonation had taken place I rushed to the place 
in order to get my sample of gas. The helmet 
was a huge thing, in which were glasses for the 
eyes, but I could only see directly in front of me. 
In order to see when stooping I  had to bend 
double, so it can be imagined how uncomfortable 
I felt. I  fell at every few steps. On coming 
back to the station, and before I was out of the 
danger zone, I  could not stand it any longer, and 
took the helmet oft" as I  could not breathe com-' 
fortably with it any longer. Perhaps it was my 
own fault, as I  was not used to it. On another 
occasion I had another kind of apparatus supplied 
with air, which was supposed to last 40 to 45 
minutes. I  used it for only about 20 minutes 
and thought it was quite safe, but after using it 
another 5 minutes I found that I could hardly 
breathe. I  had also occasion to try a Shamrock. 
It may have suited the particular work which I 
had to do, but it also satisfied me. I  could run 
with it, I  did not feel any weight, and it was very 
comfortable. Another advantage I  should say to 
such a type of apparatus would be ; suppose a 
case of fire in a coal mine, and one has to-work 
for some time in a stationary position, it can be 
attached to the compressed air pipes and a supply 
of air can be obtained from the compressor. This 
I  consider is a great step forward. There may be 
other apparatus just as good or better, but I  have 
not seen them. Turning to reviving apparatus, 
there is one invented by D.r. Brattv which is very 
ingenious, in that it imitates the natural breath
ing very closely, and by which, when a man is 
gassed he can be given a certain amount of oxygen 
which can be easily regulated. Such an apparatus 
as this would be most useful in cases of gassing. 
I  can assure you that if one had been in danger 
or even if not in danger oneself, he had had 
occasion to see the horrors which occurred at such 
an awful accident as, for instance, that of Glencoe, 
which I can still see before my eyes, no matter 
what the -expense would be of obtaining the 
necessary rescue and reviving appliances, we 
should all strive, even if the cost came out of our 
own pockets, to have them at our disposal when
ever required. I  may say that the Mining Regu
lations Commission, to which I have the honour 
to belong, has had under consideration several of 
the best types of apparatus which a certain 
medical gentleman was deputed to send out from 
Home, and their efficiency is being considered by

the Commission with a view to recommending 
the best. Not only efficiency but uniformity is 
necessary in such an apparatus, so that the miners- 
and others trained in their use should be able to ■ 
use them in emergency on any mine. I  regret 
to see that, the paper submitted by Mr. Kestner 
did not evoke much discussion. I  should also- 
like to have seen the appliances of other firms so • 
as to form an opinion as to which was the best.

The P res ident : W e are pleased to hear Mr. 
Heymann’s remarks on this subject. He has had 
a great deal of experience in the matter of noxious - 
gases, and I  must agree with his-remarks as to ■ 
the necessity for having some approximation to a 
standard type of apparatus, and the training of 
men in the use of the same. I think that train
ing plays a great part in connection with these 
appliances, and I  should also include the fire 
apparatus in the same category. I recollect a 
man being required to lay out 200 ft. of hose and 
join on to that another 100 ft. To a man who- 
knows how to do this there is nothing easier, but 
this man got himself most hopelessly tied up in 
the thing because he fastened it at the wrong end 
and tried to pull the hose out from the centre,, 
and it took him a very long time to untwist the 
hose and get it right. Another man got a 
similar hose out as fast as he could run simply 
because he knew how to do it. I f  the first man 
had had to deal with fire, I  should bave been- 
very sorry for the building concerned.

Mr. A. Heymann : I understand that Prof. 
Yates is connected officially with the St. Johns’ 
Ambulance Association. May I  suggest that he- 
should arrange for the curriculum for the First 
Aid classes to include training for gassing acci
dents and practice with rescue appliances such as 
we have been discussing.

Prof. J. Yates (Pa-st-President) :  I will look 
into the matter.

REPLY TO DISCUSSION.

Mr. H. Kestner : In replying to the criticism 
on my paper, I  want first of all to add a few 
details, and then to reply to the only critic,. 
Mr. Tom Johnson.

As you will have seen from the report of the 
English Royal Commission,* the absorption of 
C0.2 in the “ Shamrock”  apparatus has been 
termed “ ba d ” ; but in the tests carried out by 
the above Commission the old “  Shamrock ” type- 
— known as the “  Breast type ”— was employed. 
Furthermore, it must be taken into consideration 
that the apparatus in question was used without 
any instructions from the makers, and therefore 
it is not certain that the apparatus was in good- 
working order.

* South African Mining Journal, March 21, 1908.
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As 'I stated, the “  Westphalia ”  type is a great 
improvement on the older one, and the makers 
have discarded the name of “  Shamrock,” calling 
it at present “  The Westphalia.”  The latest 

' tests made with this apparatus,* prove that it 
has a C 0 2 absorption as good as can be desired. I 
will return to these tests later on, but I  might 
also mention here that similar tests were made 
for the Mining Association of Bochum, which 
also show the excellent working of the new type. 
These published tests have not by any means 
been ‘ ‘ show tests” as they were .carried out- 
independently by the Mining School at Bochum. 
The Lancashire and Cheshire Rescue Committee 
in England have also made very conclusive tests 
with rescue apparata, in which the Westphalia 
apparatus has always turned out the superior.

It has specially been shown by medical facts 
that the persons operating with this apparatus 
have been in excellent condition after the test. 
Further, the work has been done by persons 
wearing it in 20 minutes less time than by those 
wearing other apparata ; and this result has been 
attained in spite of the fact that the wearers had 
not any previous knowledge of the apparatus, 
whereas, on the other hand, the wearers of the 
other types, amongst these the “  Driiger ” type, 
had been thoroughly accustomed to and experi
enced with their several types.

The Royal Commission further says that it is a 
great ad vantage .for any rescue apparatus to have 
the gauge visible in front of the wearer; but a 
practical' demand for this arrangement does not 
exist, and this statement must be accredited only 
to local patriotism. The “  W eg ” apparatus of 
Mr. W. E. Garforth has such an arrangement in 
front, but everyone who has studied the literature 
dealing with the progress of rescue apparata will 
find that the advantages claimed by Mr. Garforth 1 
have been known for .many years, and consist of

* Gl-iickauf, No. 27, July 6, 1907.

arrangements which have never proved their 
reliability. It must be recognised that he has 
constructed the “ W e g ” apparatus for the benefit 
o f mining communities, and as he has a great 
deal of influence the popularity of the visible- 
gauge can partly be attributed to this. I f  the 
visible gauge has been adopted for the “  Fluess 
apparatus, it can "'only be regarded as a certain 
concession to the popularity in England of this- 
arrangement, which is a great danger, as a long 
pipe line is required, which, under high pressure 
of 120 atmospheres =  1,720 lb. per sq. in. is very 
difficult to construct, apart from the fact that- 
this danger does not compensate for the visibility 
of the gauge. Really there is no need for the- 
gauge to be visible to the wearer. Different 
accidents have proved that in very serious cases- 
it is not advisable to send a man single-handed 
into the gas-laden atmosphere, but a rescue party 
should go forward in companies of at least four 
or five men, and in this case each man can control 
the gauge of his fellow-explorer. As mentioned, 
the “  Shamrock ” apparatus can have a signalling 
device attached, and I  wish to mention here that 
at the time of writing I  had been misinformed 
about the signalling device, and said that it was- 
regulated by an electric contact; howrever, in the 
meantime, I  have received fuller information and 
show this alarm in detail in Figs. 1, 2 and 3. 
This device can be fixed on the pipe leading the 
compressed oxygen to the reducing valve, and it- 
can be so regulated that as long as the gas- 
pressure remains at "30 atmospheres =  430 lb., 
that is, as long as the apparatus contains sufficient 
oxygen for half-an-hour’s work, the whistle is- 
closed and the valve a (see Fig. 1) is pressed 
closely on the seat. If the pressure goes below 
30 atmospheres the spring c extends and moves 
the valve cone b— thereby also the valve a— so- 
far that the oxygen passes through the alarm 
whistle, as shown in Fig. 3. The whistle sounds-

FIG I. FIG. II. - FIG. III.
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until the gas pressure is below 20 atmospheres =  
290 lb., and then spring c again presses the valve 
•cone b tightly on the seat' so that the outlet for 
■oxygen is closed again. This position is shown 
in Fig. 3.

The following are the results of tests made by 
Mining Director Grahn in company with Mining 
■Chemist Dr. Dieckhoff and Mining Diver Korte. 
The tests made were on three different days with 
the same two apparata, and are as follows :—

The absorption is thus quite sufficient, and the 
different mining students who executed the tests 
were in splendid condition after completion, and 
performed the above-mentioned work without 
difficulty. It is not to be wondered at, that at’ 
the end of the two hours trial, the air contained 
a high percentage of C0.2, as it is natural that 
the regenerating substances should be nearly used 
up. • The air circulating in the apparatus was 
about 50— 75 litres= 11— 1 6 f gallon per minute

D ate.

31 May, 1907

1 June, 1907

7 June, 1907

Tim e of Test.

11.15 a.m. to 1.15 p.m.

11.25 a.m. to 1.25 p.m.

9.15 a.m. to 11.15 a.m.

11.5 a.m. to 1.5 p.m.

Inhaled A ir contained  
C 0 2 per cent..

W o rk  Done 
M easured.

at 11.45 a.m. =  0 ’36% =  8,437'5 
12.15 p.m. =  0 80 =  8,437-5 
12.45 p.m. =  1-02 =  8 ,437 ’5 

1.15 p.m. =  2-40 =10 ,125-

m kg

Total 35,437-5 mkg

at 11.55 a.in. =  0-34% =  8,437-5 mk^ 
12.25 p.m. =  0'0S =  9,000- 
12.55 p.m. =  0-26 = 1 1 ,2 5 0 ’

1 2 5  p.m. =  0-22 =11 ,250 -

Rem arks

Condition of 
wearer: Good.

Condition of 
wearer: Good.

Total 39,937-5 mkg

at 9.45 a.m. =  0 -20% =
10.15 a.m. =  0.04 =  
10.45 a.m. =  0.50 =
11.15 a.m. =  1.48 =

9.18 a.m. to 11.18 a.m.

11.8 a.m. to 1.8 p.m.

7,312-5
9.000-
9.000- 
8,015-625

m k g

Total 33,328-125 mkg

This Test cancelled, 
as one connection 
was not tight and 
admitted atmos

pheric air. 
Condition of 

wearer -. Good.

at 9.45 a.m. =  0 '06%  =  8.437'5 rnkg
10.15 a.m. =  0'08 =  9,000' , 
10.45 a.m. =  0"20 '= 9,000" ,
11.15 a.m. =  0'46 =  8,296-875 ,

Total 34,734-375 mkg

at 11.35 a.m. =  0 '36%  =  7,593• 75
12.05 p.m. =  0'38 — 9,281-25
12-35 p.m. =  0-62 .= 8,437-5

1-05 p.m. =  1'66 =  9,281"25

mkg

Total 34,593"75 mkg

at 11.35 a.m. =  0-32% 
12.05 p.m. =  0'18 
12-35 p.m. =  0 36 

1-05 p.m. =  1-30 •

8.015-625 mkg
8.015-625 
7,171-885 
8,437-5

Total 31,640-635 mkg

Condition of 
wearer: Good.

Condition of 
wearer : Good.

Condition of 
wearer : Good.
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at the suction head of the injector of 8— 11 cm. 
=  in. to 4|- in. water column.

For these tests the same two apparata were 
used, but by different mining students.

In replying to the criticism of Mr. Tom 
Johnson, I  very much regret that— probably on 
account of want of space in the Journal— my 
remarks regarding the oldest types of rescue 
apparata were omitted, otherwise it would have 
been seen that I  am quite aware of the existence 
of the apparatus mentioned.

He speaks especially of rescuing gassed persons 
in gold mines, but I  think lie will admit that 
this is not such a serious matter as to require 
special rescue stations being fitted out. Dr. Bratt’s 
patent reviving apparatus is one especially 
adaptable for reviving gassed miners ; it has also 
a great advantage in that it is easily worked, and 
any intelligent Kafir— after a little explanation—  
would be in a position to handle it.

He states that he came to the conclusion that 
smoke helmets and bellows are as good as most 
rescue appliances, but this, I  believe, ha will not 
say seriously. My paper was given with special 
reference to the accident at Glencoe, and it has 
never entered my head to say that no smoke 
helmets should e x ist! I  think that the smoke 
helmet is a very useful device for fire brigades or 
in case of gassing in gold mines, but I  maintain 
— and hope Mr, Johnson will agree — that in cases 
of accidents like the Glencoe disaster, the smoke 
helmet is quite useless.

He also refers to the Aerolith. I  have nothing 
special against this apparatus, but its arrange
ment forbids its extensive use in coal mines. The 
advantage of the Aerolith in that, if men using it 
have to stay at a fire or in gas for a longer time 
than the supply lasts, fresh supplies" can be 
emptied into the knapsack without the wearer 
having to take it off, is naturally also claimed for 
the circulation apparata, such as the Drager and 
Westphalia, or any other type; and the greatest 
disadvantage is that it cannot be constructed 
without a valve, and a valve is always liable to 
breakdowns.

I regret the omission in my paper regarding 
the Driiger apparatus worn by the Paris firemen 
in the Courrieres disaster. Mr. Johnson is right 
in stating that their rescue party wore this 
apparatus. I  beg to say here, that I  think no 
serious mining men at home would consider any 
but an oxygen circulation apparatus.,

Mr. Johnson says that this type of apparatus 
has no lives to its credit yet, but I  beg to differ, 
and can give instances where, in the Westphalia 
District, the oxygen circulation apparatus has 
saved many lives. There is another point upon 
which I  differ from him, and that is, his proposal 
to fit up a rescue station with five types of

apparata. I  think such a station quite impossible. 
Firstly, every man employed in rescue work must 
be, without doubt, experienced in and trained 
with the apparatus • whether he be a fireman or 
a miner does not matter as long as he is possessed 
of the necessary experience, knows how to handle 
the apparatus, how to behave in time of danger, 
and has a certain amount of pluck in the event of 
any unforseen occurrences ; but, I  admit that he 
is right in saying that every mining studeut of 
the Transvaal University College should have a 
full k no a ledge of the best methods in rescue 
work.

I  am informed that the Mine Managers’ 
Association of Natal has planned the erection of 
a central rescue station and the employment of a 
trained rescue brigade, and I congratulate the 
association on this foresight and hope that—  
should such a station come into existence— it will 
prove of great value to all the Natal mines in 
case of accidents.

I  should like to point out that it has not been 
my intention to “  push ” any special apparatus, 
but as I  have had a certain experience— firstly, 
as a born Westphalian, and- secondly,, as a man 
interested in rescue appliances— I consider, and 
still maintain, that the “ Westphalia” is one of the 
best.

In conclusion, I  beg to tender my heartiest 
thanks to Mr. Heymann for his valuable remarks 
on rescue work, and fully endorse his words. I  
am glad that he comes to the same conclusion as 
I, v iz.: that oxygen circulation apparata are the 
only reliable ones.

The P resident: W e must congratulate Mr. 
Kestner on his excellent reply to the criticisms on 
his paper, and I hope that when the improved 
Westphalian apparatus is brought out here, 
he will be able to induce the agent to give a 
demonstration of the apparatus before the Society.
I  think it is the rule that we get gassing accidents 
most unexpectedly. Men and boys will be work
ing in a certain place day after day and nothing 
happens, and then suddenly both men and boys 
are gassed. Usually they have to be brought to 
the surface. W hy not have some appliance below, 
to deal with them as quickly as possible, because 
in , cases of gassing, the longer a man remains 
under the influence of the noxious gases, -the 
greater the difficulty of reviving him. With the 
possibility of doing something at once, recovery 
becomes much more possible. I  am .quite sure 
many a life is lost for the want of the immediate 
application of some life reviving appliance. ■ I  
think it is a matter which ought to receive 
greater consideration on the mines, and it should 
not be looked upon as a matter of expense. It is 
a mxtter of saving life, and life is valuable,
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whether it be a black or white man. The cost of 
suitable appliances spread over the large tonnage 
now being yearly handled by most of our mines 
would form a very small item in the working 
costs.

Mr. H. K es tn er : As soon as the apparatus 
arrives I  will endeavour to have it brought before 
the Society.

A  FE W  NOTES ON STAM P M ILLIN G .

(R e a d  at A p r i l  M e etin g , 1 9 0 8 .)

By W. H . J a n e  (Associate).

DISCUSSION.

Mr. J. Kennedy (M em b er ): In discussing 
this paper I hope my belated contribution will be 
of some interest to the author and to the members 
of this Society generally. I  had hoped that some 
of the older members would have come forward, 
and given us some information regarding the 
points raised by the author as to the five stamp 
cycle theory, etc.

As I  have recently come into possession of 
some data dealing with a five stamp versus a four 
stamp battery (for which I am indebted to Mr. 
Howard J. Lee, battery manager of the North 
Kandfontein, where the tests were carried out), 
I  venture to hope that the following results may 
be of interest to the members :—

Experiments on North Randfontein G. M. 
Co. four stamps against five. Before giving the 
results of the two tests carried out on the above 
property I  should like to state that the tonnage 
was as accurate as could possibly be obtained 
under these circumstances, i.e., by trucks (the fine 
and large rock being weighed and an average 
taken). Apart from this, every precaution was 
taken to ensure a fair test. New stems, heads, 
tappets, shoes and dies were placed in both boxes 
(boxes being of the same make and having been 
given the same discharge). The shaft for the 
four cams was specially drilled to allow of a 
regular drop, in other words, so divided as to 
ensure eight regular drops per revolution (no 
pause between any two stamps). The order of 
drop being 1, 3, 2, 4.

R e m it  o f  F ir s t  E x p erim en t.— Four stamps 
crushed 96 -8 tons in 3'468 days. Duty per 
stamp per , 24 hours— 6 971. Five stamps 
crushed 96;8 tons in 2-766 days. Duty per 
stamp per 24 hours— 6'999 (a 'difference of '021 
in, favour o f '5 stamps).

R esu lt o f  Second E x p e r im e n t.— Four stamps 
crushed 102*96 tons in 3 730 days. Duty per 
stamp per 24 hours— 6-900 tons. Five stamps 
crushed 120-12 tons in 3'481 days. Duty per

stamp per 24 hours— 6'901 tons (a difference of 
•001 in favour of five stamps. Screening used 
900 mesh. I  should like to add that during 
these experiments two men working 12 hour 
shifts did nothing else except look after these two 
batteries.

From the foregoing tests it will be seen that 
the cycle theory does not amount to much, 
although the difference is in favour of the five 
stamp battery, which is probably due to the 
increased agitation in the mortar caused by the 
extra stamp. I  may mention that in the case of 
the four stamps, one end of the mortar was filled 
in with wood and lined with' iron plate so as to 
avoid waste space.

With reference to the author’s theory of running 
five stamps in one battery to obtain a steady load 
on the driving belt, I  should like to know what 
is to prevent one from having 6, or even 4 cams, 
as was done in the above test, arranged on a 
shaft in order to ensure a steady pull on the belt.

The author repeatedly contradicts himself in 
first suggesting that, Nos. 1 and 5 stamps should 
have a longer drop than Nos. 2, 3, and 4 ;  
secondly, that the centre stamp should have 
slightly heavier shoes or a slightly longer drop 
than the others, and then adds that all stamps 
should be run at the longest possible drop. Now, 
if one stamp has more drop than another in a 
battery, it is very evident that they are not all 
running at the longest possible drop. I  quite 
agree with the author that drops should not be 
shortened more than the maximum amount of 
wear of the shoes and dies per day, at any one 
time, but, in a 300 stamp mill such a system is 
hardly practicable, The idea of cautioning mill 
men against the practice of shortening drops by 
inches at a time is good ;, but surely no man with 
the slightest pretence of being a mill man is 
indulging in that practice on the Rand to-day. .

The author asserts that stamps running 98 
drops per minute, with a maximum drop will do 
more work than stamps running at 100 drops per 
minute, because of the increased drop in the former. 
Well, I  prefer the latter for the reasons that, the 
difference in length of drop between the two is so 
infinitesimal, and that the additional 10 drops 
per minute in the latter create an increased 
agitation in the mortars and so help to expel the 
crushed ore expeditiously. I f  the author really 
favours the running of a longer, but slower drop, 
I  might refer him to Gilpin County, Colorado, 
where some years ago it was customary to run 
stamps with from 16 in. to 18 in. drop at a speed 
of 26 to 28 drops per minute. Just how they 
are- now being run, I  do not know, but I  expect 
they are more up to date by this.

With regard to making stamps do too much 
work, I  have never heard of such a thing; on the
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contrary, my experience has always been that one 
can never crush enough to satisfy the manage
ment.

REPLY TO DISCUSSION.

Mr. W. H. Jane (A ssociate) : I  must express 
regret that my paper has riot brought forth more 
expressions of opinion regarding stamp milling 
practice. When we consider the enormous stridts 
our mechanical engineers have made in design 
and construction of stamp mills, I  think the run
ning staff ought to make greater efforts to profit 
by the improvements made. Two heads are 
better than one, and by free expression of opinion, 
we can do m uch 'to further our object. I  have 
discovered, during my milling life, that it is some
times possible to learn from a learner, and get 
out of some of the ruts. How much more can 
we learn from each other 1 I  thank our President 
for his kindly consideration. In regard to the 
order of drop I have not bad much chance to 
experiment, but I  believe I  got a more even 
discharge from the boxes by the following 
1, 3, 5, 4, 2, than with the drop mentioned,
1, 4, 2, 5, 3. This drop was installed throughout 
the mill, and on changing a cam shaft I  replaced 
it with tlie first named order. The tappets were 
set perfectly on this drop, but on the new drop I 
had to shorten Nos. 1 and 5 stamps, £ in., and 
Nos. 3 and 4, ^ in., making No. 3 the longest 
drop in the battery, and Nos. 3 and 4, £ in. longer 
than Nos. 1 and 5. However, I  have no data to 
prove that we did more or better work. Regard
ing thfe num ber.of drops per minute, I  came to 
the conclusion, after running about two months 
at 102 drops per minute, that we were not doing 
all we could do, and slowed down to 99 drops, 
when I  found we were doing more work with 
less wear on the' mill. This was on Nigel ores, 
which are very hard. The breakers, Blake- 
Marsden type, were under my own control, and I 
ran them with the jaws touching whilst running, 
and they were screwed up about every third day. 
The ore was broken to less than 1 in. cubes, and 
only when the jaws wanted changing was the ore 
allowed to become larger, a rare occurrence, but 
beneficial, inasmuch as it demonstrated beyond 
doubt that it costs less to crush rock in the 
breakers than by means of stamps. The new 
type of feeder drive installed at the Simmer 
Deep gives promise of a big improvement, except 
that the objectionable spring is in evidence. I 
hoped that my question re tube mills in conjunc
tion with stamp mills would have given us a stan
dard to work from. What I  wish to know is what 
percentage of ’01 may we retain ? I  know that 
on assaying sand residues, which had not been 
classified, as no tube mills were installed, we 
found the high values in the "01 product, but by

carefully classifying the mill product in classifiers 
will not the higher specific gravity of the richer 
portion of the '01 product cause it to pass to the 
tubes, and the lower specific gravity of the lighter 
particles of barren rock though ’01, pass on, and 
thus allow us to obtain the highest scientific and 
commercial result, while still retaining a compara
tively high percentage of -01 1 I  recognise that 
this standard will vary on different ores, but we 
would have a starting point nearer than the 
complete elimination of the '01 product.

Mr. Kennedy gives the results of some very 
interesting experiments, .but I  think he fails to 
prove that there is nothing in the cycle theory. 
He ascribes the result of the difference in favour 
of the 5 stamps against the 4 stamps, to 
increased agitation in the boxes, and adds that 
in the case of the 4 stamps one end- of the 
box was filled in to avoid waste space. I  fail to 
see where the increased agitation came in.

He wishes to know- what is to prevent us 
getting a steady load on the driving belt with 
4 cams set equi-distant. A  glance at a blue 
print of 5 cams on a shaft, will convince him 
that there would be a longer distance between 
the points of .the cams, and consequently a jerk 
on the belt. He also asks, why not six cams 1 
I  think the enormous reduction of the breaking 
strain of the cam shaft will dispose of that.

He. further says that I  repeatedly contradict 
myaelf in saying that No. 3 should be the longest 
drop in the box, and Nos. 2 and 4 longer than 
Nos. 1 and 2, while saying that all stamps should 
have the longest possible drop. A  careful reading 
of my paper will show him that what I  said was 
that on some orders of drop, at present, Nos.
2, 3, 4, must be longer, and suggested heavier 
centre shoes to compensate feeder driving and 
distribution of ore, and thus running all the 
stamps at the longest possible drop.

Again, “ no man on the Rand to-day, with" the 
slightest pretence of being a millman, is guilty of the 
practice of shortening stamps by inches.” Alas ! 
all men are human. He refers me to Gilpin County, 
Colorado, if I  really favour a longer drop. It is 
unnecessary. Whilst holidaying in Cornwall, I 
saw’ a stamp crushing tin ore with a lpnger drop 
and running slower than the one he mentions, 
but I  would not dream of recommending that to 
our Society for good work. What I  meant is, 
the experts on mill construction have given us a 
cam of a certain length, and it is worth going 
back a little and trying if it will not do better 
w'ork w;ben used to its full extent than when it is 
speeded up and less of it used. I f  not, get a 
shorter cam and save money and metal.

Mr. Kennedy also misunderstands my remark 
on the stamps doing too much work when run in 
conjunction with tube mills. If the stamps are
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doing too much work the plant is doing too little, 
and the management have good cause to be dis
satisfied.

In conclusion, I wish to tender my acknow
ledgments to Mr. G. Andreoli, reduction works 
officer, Nigel Deep G. M. Co. Though writing 
in the personal sense, the results given are his.

NOTES ON R A N D  M IN IN G .

(R ead  at March Meeting, 1908 .)

B y  T o m  J o h n s o n  (M em b er).

DISCUSSION.

Prof. J. Yates : There is one point upon 
which, with Mr. Johnson’s permission, I would 
like to say a few words, as it is just possible that 
he may, in replying, overlook it. Mr. Phillips in 
his contribution says : “  But I  prefer underhand 
stoping for machines as then you have better 
footing for rigging up, and all the holes are water 
holes, which one cannot have either in overhand 
or breast stoping.” That, o f course, is not correct. 
As a matter of fact, on the Rand mines practically 
all our holes are wet holes. In fact, in drawing 
up the rules and regulations in connection with 
the coming stope drill competitions we stipulated, 
for the information of competitors, that probably 
90% of the holes on the Band in our stopes are 
wet holes, notwithstanding the fact that most of 
our stoping is overhand and breast stoping. (Prof. 
Yates here gave illustrations of Band stoping on 
the blackboard showing that no matter whether 
it was overhand, breast or underhand stoping the 
holes were wet holes.) I think the Stope Drill 
Committee are well within the mark when they 
say that 90% of the holes are wet holes. It may 
be that Mr. Phillips has confused our stoping 
with the practice frequently seen in the United 
States. There large bodies of ore are often shot 
down with dry holes drilled above the horizontal. 
That, of course, is quite a different thing.

Mr. M. H. Coombe (Member) : In many 
cases on the Rand to-day the men are overhand 
stoping in the old-fashioned style, and they are 
drilling all' dry holes. This is absolutely ridicu
lous when we take into account the average 
dip of the reefs, and is as uneconomical as it is 
deleterious to health. This is one grievance the 
men brought forward in their evidence before the 
Mining Commission'. No mine foreman or shift 
boss who was a miner himself would ever put a 
man to drill a dry hole where a wet one could be 
drilled.

Prof. J. Yates : I have never come across a 
ease such as that mentioned by Mr. Coombe, and

I am sure that I am quite correct in saying that 
it is very unusual. I agree with Mr. Coombe 
■when he states that there is little excuse for 
adopting that system. It is far better for the 
health of the men that we should keep to the 
methods I have sketched on the board.

TH E A D A IR -U S H E li PROCESS.

(Read at M ay Meeting, 1908.) 

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

d is c u s s i o n . ;

Mr. H. A. W hite (Member o f  Council) : The 
thanks of this Society are due to the author 
for his response to our invitation to give a 
paper on what is known as the “ Usher-Adair 
Process.” Not much interest can be expected 
to be aroused by that part of the process which 
involves the use of umber as an oxidising agent, 
for several reasons. In the first place, all known 
oxidising agents have been covered by patents 
already in existence, and a great many have been 
tried. Only two survive in this country, namely, 
permanganate of potash and atmospheric oxygen. 
The latter is the cheaper, and on a working scale 
is found in practice to be, in the great majority 
of cases, sufficient. With low grade ores the 
amount of oxygen readily absorbed by our work
ing solutions is greatly in excess of the theoretical 
requirements, and in only exceptional cases can 
it be profitable to add artificial oxygen compounds 
with their attendant costs and other drawbacks. 
The authors own experiments on the small scale, 
especially with current slimes, only really warrant 
the conclusion, which some large scale results 
confirm, that no practical difference in extraction 
can be anticipated. I  find that nearly half of 
the undissolved gold in our slimes residues is not 
accessible even to aqua regia, which breaks up 
pyrites and liberates any gold concealed in that 
manner.

The explanation of the effect of umber offered 
on p. 335 halts before it reaches its object, and 
seems to have been lured off the track by the 
interest awakened in compounds containing man
ganese and cyanogen.

The Usher washing apparatus, in its modified 
form as now applied,' suffers from some draw
backs, but I  would not hastily condemn a process 
whose theory is so admirable, and which is pos
sibly susceptible to improvements, which may 
realise in practice many of its founders’ dreams. I  
have had the opportunity of experimenting with it 
on a working scale, but not with all the present 
improvements. I  see in it the following defects 
which have not so far been obviated in any
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plants I  have seen at work. The first serious 
objection is hinted at by the author, and that is 
the question of temperature, or rather of relative 
specific gravity of replacing and replaced solution. 
I f  the entering solution is even slightly warmer 
or lighter than that in the treatment tank, it 
apparently' tends to rise in streams through 
the tank to the overflow and effects very little 
replacement. This effect I  have frequently 
observed in practice,, and I  have never seen the 
efficiency of replacement anywhere near approach
ing the theoretical. A  study of solution values 
taken at hourly intervals from the overflow will 
show up this point very clearly to anyone in 
doubt.

Another drawback is the fact I  observed with 
current slimes, that the solution of the gold in a 
reasonable time and to, say, the figure of ’1 dwt. 
undissolved, requires -the pulp to be diluted to, 
say, 3 to 1 of slimes, and this knocks off some of 
the capacity effect claim ed.. At the time of my 
experiments it was claimed that no circulation 
treatment was required to dissolve the gold, but 
my results showed conclusively that this was not 
the case.

Another real objection is that unless, the 
number of pipes placed round the tank is very 
great, a certain portion of the slime is not 
treated or washed at all, and this renders the 
residue sample uncertain. The stratification of 
the slimes caused by settlement in a slowly up
rising current is a very serious drawback to the 
usual method of slime residue sampling, and will 
give results much too low if especial attention 
be not given to this point. After allowing for 
all these factors, I  found a great lack of certainty 
and regularity in the residues compared with the 
steady and reliable figures, which is the usual 
experience with the ordinary decantation method.

With regard to Mr. Adair’s all-sliming propo
sition I  would like to point to one objection 
which the advocates of similar methods have 
overlooked. That is the fact generally observed, 
that while the greater part of the gold in our 
sands plants is readily, practically at once, dis
solved, yet some small portion is going into 
solution even at the end of a six days’ treatment, 
and that, small as this part may be, it is enough 
to pay expenses of keeping the sand where-it is 
all that time, and even (see vol. vii., p. 411) to 
pay for transfer to second treatment vats with a 
sand showing only 7% of '01 in. grade. I f  the fact 
that re-ground sa’nd is not the same thing as 
ordinary slimes be borne in mind, it will be seen 
that this factor is not without considerable bear
ing on the case.

I  much regret that the notes on slimes residue 
assays entirely overlook the importance of the 
presence of dissolved gold. In this connection

my experience has been that the addition of a 
small quantity of cuprous chloride solution to 
the sample before drying down will ensure a 
correct result and differences as high as Jy dwt. 
may sometimes be observed in-comparative fusion 
with and without the Cu.,Cl.„ though it is possible 
to get correct results with sufficiently high tem
perature, the elimination of time-honoured borax, 
and the securing of a decent sized lead button, 
without the exercise of this simple precaution, 
based on Prof. de W ilde’s discoveries and Mr. 
W hitby’s adaptations.

Mr. C. E. Rusden ( Member) : On the 
Geldenhuis Estate we were the first to adopt the 
improved arrangement of the Usher process. On 
the assayers returns I  can show a 92% extraction 
on 1^ dwt. slimes, and it-also gives-us 33% 
increased tank capacity. I  did not use umber in 
the treatment. I  hope to give further details as 
to results obtained at the next meeting.

Mr. K. L. Graham (Member o f  Council) : 
On reading through Mr. Adair’s paper, parti
cularly in that portion dealing with “ all sliming, ’ 
several statements made by him appeared to me 
so misleading as to demand refutation. Mr, 
Pearce in his critique, published in the July 
Journal, has, however, dealt with the majority of 
these, and, to a great extent, has cut the ground 
from under my feet. As he points out, the reason
ing whereby the author arrives at the conclu-' 
sion that- the whole of the battery pulp could 
be reduced to - 9 0  for 7^d. to Is. per ton 
milled, is bnsed on entirely wrong premises. 
Moreover -  90 is a very long way off “ all sliming,” 
sands from our mills reduced to this degree of 
comminution give an extraction of from 87% to 
90% as the result of 7 to 8 days’ treatment. 
In the scheme outlined by Mr. Adair he claims 
to treat 150 vo 200 tons of fine sands and slimes' 
for 24 hours in three 30 ft. tanks. That he would 
get an extraction, which would correspond at all 
with that obtained in any of our.plants to-day is 
improbable for the reasons stated in the criticism 
already referred to. The description of the pro
posed plant is so extremely visionary as to make 
it difficult to follow, or to suppose it possible of 
practical application. It appears to be first 
cousin to the various continuous slimes processes 
which have so far proved unsuccessful on these 
fields,'the only novel feature it can claim, as' far 
[ can see, being its capacity for treating slimes 
laden with 75% sands, which by the way, apjears 
to me to be a cumbersome way of describing the 
pulp from our mills.

I  must confess to a feeling of disappointment 
on reading the paper; notwithstanding Mr. 
Adair’s plucky attempt to make his case for
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umber good, it has evidently proved not suffi
ciently beneficial in its effects to make its use 
general. In that portion written by Mr. 
Jamieson, the question of gold in solution in 
slimes residue has been completely - ignored, 
although it is of vital importance when dealing 
with values as low as "2 dwt. and under. Practical 
results from the working of the Usher process 
on a large scale Mr. Adair has been unable to 
give us, in view of the conflicting opinions in 
existence as to the results obtainable, this is 
particular unfortunate. Personally, I  am con
vinced that where an increase in capacity of 
plant is desired at a minimum cost, the Usher 
process will fill the bill, a gain of 30% being 
calculated on at the Geldenhuis Deep plant, 
where it is now in course of installation.

Mr. G. Melvill (Member) : I have a few notes 
on the practical working of the Adair-Usher 
process which I will send for publication. 'W ith 
regard to the use of umber I  would like to ask 
Mr. Adair whether he found it had any effect on 
the alkalinity. I  used umber for some time at 
the Crown Reef mine, and when it was stopped 
my lime consumption was considerably reduced. 
This led me to make several experiments with 
umber on my working solutions as well as the 
battery pulp, and I proved conclusively that the 
alkalinity was considerably reduced. This was 
pointed out to Mr. Durham, the Adair-Usher 
company’s representative, who made similar tests 
with the same results.

The P res iden t : This is rather an interesting 
point raised by Mr. Melvill, and it will be brought 
to the notice of Mr. Adair for an expression of his 
opinion,

Mr. A. A'd&\r (Member) contributed : Replying 
to Mr. MelvilPs remarks regarding the supposed 
decrease in the alkalinity of solutions through 
the use of umber, it appears to me that, to a 
trained chemist, an analysis of umber should be 
a sufficient reply. Transvaal umber contains 
free carbonate of lime, and has remained in the 
damp vaults for ages untold. Yet Mr. Melvill 
believes it to be acid, now. A t the Crown Reef 
\ to \°/ -of it, mixed with slimes, was saturated 
with large volumes of lime water, and excess 
of lime in the solid form ; even that did not 
cure it. Mr. Melvill makes out that after 
transfer with a cyanide solution (was it neutral?) 
the solution had lost alkali, and blames the 
umber for that loss. The peculiar character of 
this acid is so chemically new, that I  think Mr. 
Melvill may justly claim the discoverer’s right .of 
naming this singular acid. I  ventuie, however, 
to predict that its ultimate composition will be
found to be C. 27 ’27% 0 . 72-72%— a gas with

acid properties— known to exist in the atmosphere 
along with neon, argon, and others.

This explanation is suggested by the method, 
adopted by Messrs. Melvill and Durham, in 
proving the acidity of umber ; they determined 
the excess of caustic alkali in the dilute solution, 
by allowing it to remain overnight in an open 
beaker, subsequently titrating w'ith an unstan
dardized standard solution.

Not a single word on this subject passed 
between Mr. Melvill and myself, nor was I aware 
of his anxiety “  to prove it to me,” but it is quite 
true, that I  never went for his proof, at least 
before.

B A TTE R Y  AN D  C Y A N ID E  G OLD 
SM ELTING.

(Read at July Meeting, 1908.) 

By A. T h o m a s  (Member).

DISCUSSION.

Mr. H. A. W hite (Member o f  Council) : I 
congratulate the author on his very useful paper, 
and am sure that there is room lor several more 
similar contributions to our proceedings. If 
standard practice in any branch of our metallurgy 
is carefully described and presented for our con
sideration the author’s aim must tend more to
wards detailed accuracy than mere novelty, but I 
am sure that papers on these lines will not be 
among the less welcome or useful to our jhembers.

It is, however, on these smaller details that 
useful discussion may be based and different 
methods compared. For example, in retorting 
gold I  have found it very convenient to use a 
tray made in one continuous piece to fit the retort 
and yet leave a space of about 4 in. clear inside 
the lid where the heat is usually so low as to 
retard the operation if amalgam be allowed there. 
In such a tray 7,000 oz. o f amalgam may be 
accommodated without fear of overflow. Both 
the tray and the interior of the retort may be 
washed with lime and the pieces of amalgam are 
separated by brown paper. The tray will last a 
very long time, and is made by dishing to shape 
a sheet of £ in. mild steel plate. This operation 
is not exactly easy, but Mr. Stanbury, foreman 
blacksmith at the May Consolidated, found no 
insuperable difficulty and would explain the 
method to anyone interested.

I do not see the necessity for having the 
bearers water cooled, but the flue arrangement 
mentioned is imperative in order to heat the 
retort as evenly as possible. We find that stout 
asbestos sheet makes a very suitable joint if 
wetted before use.
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The process described for reduction of gold 
tlime seems somewhat illogical, as the slags first 
produced have afterwards to be re-treated in the 
pan furnace, and the lead derived therefrom must 
be cupelled. Incidentally the author shows a 
very large loss of silver.

By direct “  Tavener ” process it would seem 
that the drying and pot smelting would be 
entirely eliminated, and it is not at first sight 
obvious that any advantage is gained by the 
interpolation of these tedious and expensive 
operations with their attendant risks of loss—  
estimated by a Past-President of this Society at 
about 3% of the gold present. The size of the 
pan furnace required for a large plant has been 
mentioned as an obstacle, but it would be quite 
simple to duplicate this part of the apparatus if 
necessary, though very large reverberatory 
furnaces are used for other metals without serious 
drawback in their working.

From a practical point of view, however, the 
advantage of securing the greater part of the 
month’s output with absolute certainty at a 
definite date, and preventing large quantities of 
gold being locked up in the bottom of a furnace, 
as has frequently been noted in the Tavener 
process, can readily be realised. In a mine 
where large reserves of gold are maintained 
beside that locked up. in zinc boxes and on copper 
plates, my present opinion is that the advantages 
of the pan furnace, pure and simple, far outweigh 
any other at present known method of smelting. 
At the May Consolidated the present pan furnace 
bottom has lasted nearly three years and still 
looks good and produces about 1 ton of slag a 
month of an average value of 6 dwt. gold and 
much less-silver. Any slag over an ounce in 
value goes into the next smelt.

There is one point involved, though not 
actually mentioned in Mr. Lee’s contribution to 
this discussion, to which I would like briefly to 
refer. That is the practice in some mines of 
requiring the assayer to preside over or at least 
assist in the smelting of rich products. When I 
was an assayer I strongly and successfully 
objected to this practice on the score of risk of 
contamination o c the assay office and other 
reasons. I still prefer that the cyanide and, 
battery managers should handle their own pro
ducts right up to the point of marketable bars of 
bullion, and now-a-days it must be rare to find 
men in these positions who are not thoror.ghly 
capable in such matters. The assayer is only 
handed samples in such conditions as to cause no 
risk of contamination, and even such a sample 
as that of zinc returned to cyanide boxes is 
treated at the cyanide works and the washed 
product folded up in filter paper and placed in a 
pot with flux ready for the furnace.

The President : There is one point that 
struck me in Mr. Thomas’ paper, and that is 
where he mentions the size of his flues in the 
retort furnace. O f course, this is a matter that 
depends on the height of the chimney you have. 
The author’s flues are 11 in. x 8 in. from w’hich, 
I presume, the length of his smoke stack is very 
small. I have generally been in the habit of 
having a smoke stack of about 30 ft., and I ’ 
found a very much smaller flue was necessary, 
say, 6 in. x 4-},~ ' n- f ° r the front and back flues, 
and the centre flue was very much reduced, being 
not more than 2 in. wide. If you have them all 
of the same dimensions you will have a decided 
draw towards the centre. I have found by 
experience that' it is advisable to reduce the 
dimensions of tlie centre flue very much so as to 
check the drawing toward the centre. I think, 
roughly, the dimensions of the flues or openings 
into the smoke chamber are 6 in. x in. for the 
front and back, and 6 in. x 2 in. in the centre. 
That gives a very even distribution of the heat.

The meeting then closed.

Contributions and Correspondence.

SILV E R  ORE TREATM EN T IN  M EXICO.

In Mr. Caldecott’s excellent paper on “  Silver 
Ore Treatment in Mexico ”  he refers to the 
detrimental effect of manganese, which is occasion
ally found associated with the silver.. The 
manganiferous silver ores form a distinct class 
from those ores which are being so successfully 
cyanided in Mexico. The cyaniding ores are 
those which contain the silver, either free or as 
sulphide or chloride, and the extraction of silver 
from such ore has been brought to a very high 
rate through modifications of treatment that have 
been introduced. The extraction from mangani
ferous ores on the other hand is low, and but 
little affected by those modifications of treatment 
that have been attended with good results in 
treating the non-manganiferous ores.

The presence of manganese has in itself no 
hindering effect on the dissolving of silver in 
cyanide solutions, if the silver be present in some 
soluble form and the manganese as a constituent 
o f the ore that is separate and uncombined with 
the silver. The rebellious character of the man
ganiferous silver ores of Mexico is due to. the 
silver being locked up in a manganese compound 
in such manner as to prevent the action of the 
cyanide solution upon it. If the manganese 
compound is first broken up and the silver dis
sociated from it, there is no difficulty in extract
ing the silver, the manganese still being present.
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To illustrate this I  may cite a series of tests I 
made on silver extraction from two classes of ore 
taken from the same mine. One contained 2% 
to 6% Mn, and carried 12 oz. to 60 oz. silver; 
the other, no manganese and up to 4 oz. silver.

The non-manganiferous ore cyanided readily, 
the extraction averaging 68% on several tests 
with '2%  KCy solution without any modification 
of treatment. Another example of the same ore, 
when mixed with 15% M nO, and treated with 
the same cyanide solution, gave an extraction of 
69%, showing that the presence of uncombined 
manganese exercised no effect on the solvent 
power of the solution.

The manganiferous ore on the other hand 
proved very rebellious, representative tests being 
as follows :—

% % 
20 oz. ore treated with -075 KCy sol. Ag. extr. 17 
20 „  „  '5 „  „  18 
20 „  „  l'O  „  „  16 
60 „  „  -075 „  „  13 
60 ,, ,, 5 ,, ,, 11
60 „  „  1-0 „  „  10 

The addition of lead acetate, litharge, mercuric 
chloride or mixed bromides to the treatment failed 
to effect any higher extraction than was effected 
by the unmodified cyanide treatment. All tests 
were made on ore ground to pass 150 mesh, and 
treated with thorough agitation and aeration 
until 24 hours treatment failed to show any 
further extraction. Notwithstanding that all of 
these tests showed so low an extraction, when 
the ore was given a preliminary treatment to 
break up the manganese compound, and this 
followed b'y cyaniding with '2% solution, gave 
uniformly good results, the extraction of silver in 
several tests being over 90%.

R o b e r t  L i n t o n .
Magdalena, Sonora, Mexico,

July 1, 1908.
[Mr. Linton has been asked to kindly furnish a 

description of the “  preliminary ” treatment to 
which he refers.— E d . C om .]

Notices and Abstracts o f Articles and 
Papers.

C H E M IS T R Y .
S e p a r a t i o n  o f  V a n a d i u m  a n d  M o l y b d e n u m . 

— “ Continuing tlie work of Gooch and Edgar, the 
author finds that whilst, as is well known, vanadie  
acid is readily reduced by sulphur dioxide to the 
condition of tetroxide, molybdic acid is not affected 
by sulphur dioxide even at a concentration of 0 '4  gni. 
of molybdenum trioxide in 25 c .c ., provided there be 
present at the some time 5 c.c. of concentrated 
sulphuric acid. T o determine the two acids together, 
then, a quantity containing about 0 '4  gm . of the 
mixed acids is diluted to-75 c .c ., 2— 3 c.c. of concen
trated sulphuric acid are added, the liquid is heated

to boiling, and a current of sulphur dioxide is passed 
through till the reduction of the vanadium compound 
is complete. Carbon dioxide is now passed through, 
and the liquid boiled till the sulphur dioxide is 
completely expelled ; the reduced vanadium tetroxide  
is now titrated with A ’/10 potassium permanganate, 
which converts it into the pentoxide. The solution 
is then passed through a Jones’ reductor (preceded by  
100 c.c. of hot water and 125 c.c. of 2A% sulphuric 
acid, and followed by 100 c c. of the sulphuric acid 
and 200 c.c. of hot water), and received in iron alum  
solution (50— 60 c.c: of 10% solution), which, after 
addition of 8— 10 c:c. of syrupy phosphoric acid to 
decolorise the ferric salt, is titrated with y / 1 0  per
manganate. The amount of perm anganate required 
for the vanadium (V20.2 to V 20 5) is three times that 
used in the former titration (V 20 4 to V 20 5), and the 
remainder is that required for the molybdenum  
(M o20 :1 to MoO..,).’"— G. E d g a r , Am erican j  ourn al.of  
Science, 1908, &J, 332— 334.— Journal o f  the Society o f  
Chemical Industry, M ay 15, 1908, p. 472. (A . W .)

T it a n o u s  S u l p h a t e  a s  a  R e d u c e r  o f  I r o n  in  
V o l u m e t r ic  A n a l y s is .— “ The iron compound is 
dissolved in sulphuric a c id ; to the solution in the 
cold is added titanous sulphate solution in slight 
excess, bismuth oxide added to destroy excess of 
titanous sulphate, the solution filtered into about a 
litre of cold distilled water, and titrated with N / 10 
permanganate. The author prepares the titanous 
sulphate by fusing.20 gin. of commercial titanic acid 
with potassio-sudium carbonate, dissolving the ground 
reaction-prbduct in-hot concentrated sulphuric acid, 
filtering, reducing :by excess of zinc, and filtering 
into 2 litres' of water. The solution is best k -p t in 
an atmosphere of hydrogen, as suggested by K necln .”
—  H. D. New ton ’ , American ./ournal o f  Science, 
1908,25, 343— 3 4 5 .^ 7 ournal ofth e Society of Chemical 
Industry, May 15, 1908, p. 472. (A . W .)

D e t e r m in a t io n , o f  V a n a d i u m . —  “ The ore 
treated at the mill 6f the Vanadium  A lloys Com pany, 
at Newmire, Colo., is a vanadiferous sandstone, con
taining usually a very small per cent, of uranium  
and ironand only a trace of arsenic. W h en  appreci
able quantities of arsenic or molybdenum aie  
encountered, these elements are separated in 
sulphuric acid solution by m eans of hydrogen 
sulphide. For the ordinary determination of vana
dium the method employed at the laboratory is’ as 
follows :—

Weigh 1 g n i.o fth e  finely pulverised ore into a 
N o. 3 casserule; add 40 c.c. dilute nitric acid 
(one to one), and evaporate on the water-bath. 
Vanadium is indicated by the formation of dark red 
rings around the sides of the dish. Evaporate to 
complete dryness, cool, and add 20 c.c. dilute nitric 
acid and 3 c.c. concentrated sulphuric acid and 
evaporate until copious fumes are evolved ; cool and 
take up with 30 c.c. eold water. Boil in the casserole 
until all vanadium is in solution, stirring constantly  
to avoid loss by humping. Some' vanadinui is not 
dissolved by the strong sulphuric acid, but readily 
goes into solution upon boiling with the dilute acid. 
Kilter into a tall beaker and wash the silica well 
witli hot water. Boil the filtrate down to a bulk of 
about 30 c.c., cover with a watch glass, and add 
hydrogen peroxide carefully to the hot solution until 
a permanent deep red colour is obtained. L et the 
mixture stand a moment and then add a concentra1 ed 
solution " f  caustic soda until the precipitation of the 
iron is complete. Dilute to about 200 c.c. with boil
ing water, and boil briskly for five m inutes. ' L et the
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m ixture stand hot until the precipitated ferric 
hydroxide has settled, and filter rapidly through a 
fluted funnel, allow ing the filtrate to run into a 
600 c.c. Krlenmeyer flask. ' W ash six times with hot 
water, dilute to about 350 <;.c., and acidify with con
centrated sulphuric acid. H eat the solution to boil
ing and reduce with strong, freshly prepared sulphur 
dioxide w ater; enough should be added to give a 
decided odour of sulphur dioxide and a distinctly  
blue colour to the solution. B oil about 20 minutes 
to drive off the excess of sulphur dioxide, passing 
carbon dioxide gas through the solution continually  
to aid in the expulsion of sulphur dioxide and avoid 
any possibility of reoxidation of vanadium to the 
pentoxide form. Titrate hot w ith potassium per
m anganate, the standard of which is approxim ately
1 c .c ., equivalent to O'OOo gm . vanadium.

Uranium  does not interfere in this m ethod, being 
precipitated along with iron. The separation of the 
vanadium from these two m etals by means of caustic 
soda is practically complete in one precipitation, 
whereas in the usual method em ploying ammonia, 
two or more precipitations-are necessary to effect a 
complete separation.

For a check method the following is sometimes 
used :— Fuse 1 gm . ore with 3 to 4 gm . sodium  
carbonate in a large platinum crucible, keeping tlie 
crucible covered, until a quiet m elt is obtained ; then 
remove the cover and heat five minutes at a bright 
red heat to insure the conversion of all the vanadium  
to the pentoxide. Cool and add about J gm . finely 
powdered sodium nitrate and heat again carefully to 
a red heat (never hotter) until the fusion is complete. 
Remove the cover of the crucible and heat a few 
minutes longer. Co d and l'-ach the m elt in a beaker 
with hot water, boiling, if necessary, to break up all 
the lumps, and filter into an evaporating dish. W ash  
the precipitate four times with hot water, best by 
boiling in the beaker and decanting. F inally, cool 
the tiltrate and add carefully concentrated sulphuric 
acid until acid. Evaporate until the silica settles 
out as a  slim y precipitate ; filter and wash 10 or 12 
times by boiling the precipitate in the evaporating 
dish and decanting upon liIter paper. A llow  the 
filtrate and washes to run into a 600 c.c. Erlenm e^er 
flask ; dilute the final solution to about 350 c.c. with ' 
hot water, reduce and titrate with permanganate as 
described. Uranium  does not interfere.

In case very exact determinations are required 
blanks, are usually run. A  quantity of acid and 
sulphnr-dioxide water equal to that used for the 
regular sample is added to the blank and the two 
assays are boiled and titrated sim ultaneously. The  
amount of permanganate required for the blank is 
then substracted from the burette reading on the 
regular sam ple. Errors due to im purities in the 
solution of sulphur dioxide are thus elim inated.”—  
A . M . W i l s o n .— Enqineering and M ining Journal, 
M ay 9, 1908, p. 962. ' (G. H . S .)

A m m o n iu m  P h o s p h o m o l y b d a t e  in  t h e  D e t e r 
m i n a t i o n  o f  P h o s p h o r u s  in  I r o n  a n d  S t e e l .—  
“ Quantities of sodium phosphate containing from  
6'648 to 0 277 m gm . of phosphorus, were precipitated 
by 50 c.c. of a reagent containing in a litre 50 gm . of 
ammonium m olybdate and 500 c.c. of nitric acid sp-.gr. 
1'20, and sim ilar quantities by 50 c.c. of the same re
agent together with 5 gm . of am m onium  nitrate. The  
liquids were kept at 45° C. for 2^ hours In the first 
series, the proportion of phosphorus in the precipitate 
increased, as the am ount of phosphate was lessened, 
from l -69 to 2 '25% , whilst in the second series it 
decreased from 1'62 to 1 ‘28%. Sim ilar differences in

composition occurred during precipitation in presence 
of ferric salts, and were intensified by the co-precipi
tation of feriic m olybdate when am m onium  nitrate  
was present. In these cases it is desirable to dissolve 
the precipitate in ammonia and re-precipitate by 
nitric acid. Besides this precaution, the following 
details should be attended to in determ ining phos
phorus in iron or steel : for each gram of metal 

, 50 c.c. of m olybdate reagent and 5 gm. of am monium  
nitrate should be used ; precipitation should take  
l.lace at 65°— 70° C. ( l i  hours) ; the precipitate should 
be redissolved in the same quantity of ammonia 
(50 c.c. of 1 : 4), re-precipitated by concentrated nitric 
acid, and after complete precipitation, 15 c.c. of the 

.m olybdate reagent should be ad d ed ; the liquid and 
precipitate should be kept for 2 hours at 40“ C ., and 
after filtration, the precipitate should be washed with 
pure water. The precipitate so formed, after drying 
at 105° C ., contains 1'60% of phosphorus ” — G. 
CliESNEAU, Com.pt. rend., 1908, 1 4 0 , 758— 761.—  
Journal of the Society ot Chemical Industry, M a y  15, 
1908, p. 473. (A . W .)

E l e c t r o l y t i c  'S e p a r a t i o n  ' o f  N i c k e l  a n d  
C o p p e r .'— “  N ickel can be accurately determined 
by electrolysis of the nitrate, provided (1), no 
nitrite he present, (2), a sufficient excess of ammonia 
be added, and (3), a straight wire of passive iron be 
used as anode (platinum anodes are more or less 
i 1 regularly attacked, and the dissolved platinum  is 
deposited with the nickel). Accurate separation of 
nickel from copper, and determination of both metals, 
can thus be effected. The m etals (0 '4— 0'5  gm . in 
all), or compounds containing them, are dissolved in 
nitric acid, so that the solution contains about 5 c.c. 
of the strong acid in excess ; any nitrous acid is 
expelled by boiling, or destroyed by the addition of 
urea in not too great excess, the volume made up to 
100 c .c ., and the copper precipitated by a current of 
N D ]00 =  1 ampere at the ordinary temperature, w arm 
ing towards the end of the operation. (1J— 2 hours) 
not above 50°— 6 0 ° ’ C . To" the bath is now added 
SO c.c. of am monia (sp ,gr. 0 91), the iron wire anode 
(cleaned in hydrochloric acid and rendered passive in 
strong nitric acid) substituted for the platinum  one, 
the coppere.l cathode replaced, and the nickel 
deposited on it by a current of N D 1(K> =  5 amperes ; 
the current heats the liquid to about. 70° C. W hen  
the liquid is decolorised and gas evolution occuts at 
the cathode, the latter is withdrawn without stoppage 
of current, washed, diied and weighed. The anode 
is again rendered passive, and the electrolysis con
tinued for another 5 minutes, when the cathode 
should not have increased in weinht. The deposition 
of the nickel should not need m oie than 50 — 55 
m inutes. The ammonium sulphide test for complete 
removal of the nickel is useless in solutions contain
ing so much free am monia, hence the second electro
lysis and w eighing.” — A . T h i e l , Z '.. Elektrochem . , 
19 0 8 ,1 4 , 201— 208 .— Journal o f ih « Society o f  Chemical 
Industry, M a y  15, 1908, p. 473. (A . W .)

S t a b l e  C a l c i u m  H y p o c h l o r i t e  — “  Tne com 
mercial importance of bleaching powder depends on 
the fact that it is a convenient portable form of 
chlorine, and that by suitable treatm ent with an acid 
it m ay he caused to yield this elem ent in a highly  
concentrated and active form. It has, however, the 
disadvantage of being rapidly decomposed by atm os
pheric m oisture, and slowly loses its strength, even 
when preserved in stoppered vessels. M oreover, 
since the absorption of chlorine by slaked lime is not 
complete it  never evolves-m ore than 38% of -th is
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elem ent on treatm ent with an, acid, and the propor
tion of chlorine set free is usually considerably less. 
O nly about half the chlorine in the bleaching powder 
is ‘ available,’ the rest being chiefly present in the 
form of chloride. A  process has recently been 
described for preparing in a state of purity calcium  
hypochlorite, the active constituent of bleaching 
powder. M ilk  of lime is saturated with chlorine, 
and the solution thus obtained evaporated as rapidly 
as possible in a vacnutn. Calcium hypochlorite is 
precipitated in the concentrated solution, and' thus 
separated from calcium chloride, the other product 
of chlorination. The precipitate is unstable owing 
to the presence of adheiing solution and water of 
crystallisation. Accordingly it is dried in a vacuum  
until the whole of the moisture and a portion of the 
chem ically combined water are eliminated. The  
final product, which is quite stable, does not 
deliquesce in m oist air ; it  dissolves in water to a 
clear solution, and when treated with hydrochloric 
acid evolves 80 to 90% of its weight of chlorine. The 
production of this salt at a fairly reasonable price 
would have a far-reaching effect on the technical 
applications of chlorine. To obtain a given result in 
chlorine bleaching or any oilier sim ilar operation 
involving the use of chlorine only half as much of the 
new7 salt would be required as of ordinary bleaching 
powder. (German patent, 188 ,524 .)” — Times E n 
gineering Supplement, April 29, 1908. (J. A . W .)

O x i d i s Ab i l i t y  OF P l a t i n u m . —  " T h e  em ploy
m ent of platinum in the construction of apparatus 
liable to be brought into contact with corrosive 

'chem icals is based on the inalterability of the m etal 
towards powerful reagents. N eveitheless, the metal 
does under certain conditions undergo a certain 
am ount of corrosion, and the actions of fused caustic 
potash and concentrated sulphuric acid on platinum  
vessels have already been referred, to in these notes 
{Engineering Supplement, J u ly  18, and October 24, 
1906). In two recent numbers of the Comptes Bcndus 
de VAcademic des Sciences, 1908. pp. 117 and 475, C. 
M arie draws attention to the oxid isability of platinum  
in aqueous solutions at the ordinary temperature. 
\yhen left in contact w ith alkaline perm anganate or 
ferricyanide, platinum strips become coated to a 
slight extent with a thin layer of oxide, which, when 
dissolved subsequently in hydrochloric acid gives a 
characteristic coloration with potassium iodide. 
Perm anganate also oxidises the m etal in acid solution, 
and so do potassium persulphate, bichromate, and 
chlorate. H o t concentrated nitric acid in particular 
has a marked action on platinum , particularly when 
warmed. A cid  solutions of ferric chloride or hydrogen 
peroxide, on the other hand, have no action on die 
m etal, and the peroxide is also inert in alkaline  
solution. A lth ough the am ount of platinum oxide 
produced in this w’ay by direct oxidation of the m etal 
is only sm all, y e t  the possibilities of contamination  
b y  traces of platinum  salts should be borne in mind 
in exact experiments. An alloy of platinum and 

' iridium containing 20% of the latter m etal is also 
affected by oxidising a gents.” — Times Engineering  
Supplement, April 29, 1908. (J. A . W .)

T h e  P r o d u c t io n  o f  H y d r a z i n e  f e o m  I n o r g a n i c  
S o u r c e s .— “  H y d ra z in e  is  a  p o w e r fu l n itro g e n o u s  
base  h a v in g  th e  fo rm u la  N 2H 4, w h ich  w as  first iso la te d  
b y  C u rtiu s  from  a  c o m p le x  o rg a n ic  c o m p o u n d  ca lled  
e th y l d ia z o a ce ta te . I t  has s in ce  b e e n  p rep a red  from  
p u r e ly  in o rg a n ic  m a teria ls . B y  th e  in te ra ctio n  o f  
p o ta ss iu m  b isu lp h ite  and  n itr ite  a  c o m p le x  d in itr o so -

sulphonate is obtained, which, when successively 
reduced with sodium am algam  and distilled with 
caustic potash, furnishes hydrazine. M ore recently 
Easohig has discovered a very simple process for 
preparing the base from sodium hypochlorite and 
am monia, which will probably lead to the production 
of the compound on a commercial scale. W h en  
am m onia and a hypochlorite interact, chloramine 
N H 2C1 is produced. On warm ing the solution of this 
substance w ith am m onia one or both of two changes 
m ay occur, the tw o reagents m utually decompose 
each other, forming nitrogen and hydrochloric acid, 
or they combine to yield hydrazine hydrochloride 
N oH j, HC1. The latter reaction is promoted and the 
former inhibited when a viscous substance such as 
joiners’ glue is introduced into the solution. In 
these circumstances a yield of 40 to 50% of hydrazine 
can be obtained and isolated in the form of its 
sparingly soluble sulphate. Providing that this base 
can be produced at a moderate price there can be 
little doubt but what it will find considerable em ploy
m ent in the manufacture of fine chemicals as well as 
in analytical chemistry. T he above reaction is the 
m ost promising from the economical standpoint 
ow ing to the cheapness of the initial m aterials.” —  
Times Engineering Supplement, April 29, 1908. 
(J.-.A . W .)

A u t o m a t i c  E s t i m a t i o n  o f  C 0 2 in  F u r n a c e ,  
G a s e s .— “ D r. C. A . K eane and D r. H . Burrows 
described their experiments with the antolysator, an 
apparatus for the autom atic estim ation of carbon 
dioxide, devised by Strache, Jolioda, and Cenzkin, 
which differs from all other forms of autom atic  
analysers in giving a continuous, instead of an inter
m ittent, record of the carbon dioxide content of the 
furnace and other gas examined. The gases w'ere 
drawn continuously through reservoirs containing 
soda-lime and the diminution in pressure caused by  
the absorption of the carbon dioxide was recorded at 
any instant by specially constructed differential 
manometers. The results showed that the records of 
tliH instrum ents agree within 0 '3%  with those obtained 
by the ordinary analytical methods. Moreover, the 
instrum ents respond very efficiently to the changes in 
the percentage of proportion of carbon dioxide. 
Experim ents were also conducted on the furnace 
gases fn'in boilers and the conditions of working 
exam ined, more especially in regard to the methods 
of withdrawing the sample and to the life of the 
absorbent em ployed.” — Times Engineering Supple
ment, June^ 1908. (J. A . W .)

V o l u m e t r i c  E s t i m a t i o n  o f  C o f f e r  a s  C u p r o u s  
T h i o c y a n a t e  b y  P o t a s s iu m  I o d a t e .— “  The titra
tion of copperas enprous thiocyanate with potassium  
iodate is recommended as an easy, rapid, and accurate 
method for the estimation of copper. The oreisdecom  
posed and the copper converted into sulphate in the 
usual manner, silver, if present, being precipitated with  
a little hydrochloric acid before filtering. The filtrate 
is neutralised with am m onia, 10— 15 c.c. of strong 
sulphurous acid solution added, and the whole boiled. 
5— 10 c.c. of a 10% solution of ammonium thiocyanate 
are added, according to the am ount of copper present, 
and after stirring, the precipitate is allowed to settle  
and is then filtered off and washed with hot water. 
The filter with its contents is placed in a 250 c.c. 
glass stoppered bottle with 5 c.c. of chloroform, 
20 c.c. of water and 30 c.c.. of concentrated hydro
chloric acid, and titrated w ith 'a  standard potassium  
iodate solution, agitating well between additions.
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The violet colour imparted to the chloroform dis
appears at the finish with great sharpness. Solutions 
of potassium iodate keep indefinitely, and the pure 
s a l t  m ay be readily procured. Each cubic centim etre  
of a solution containing 5'892 gm . per litre, is equiva
lent to 1 m gm . of copper.” — G. S. J a m ie s o n ,  L . H . 
L e v y  and H . L . W e l l s ,  Journal o j the Am erican  
Chemical Society, 1908, 30, 760— 764.— Journal o f the 
Society o f  Chemical In d u stry, June 15, 190S, p. 572. 
(A . W .)

E x a c t  R e l a t i o n s  A m o n g  t h e  A t o m ic  W e i g h t s . 
In an in te re s tin g  p a p er  b y  D . F . C o m s to ck  on  the 
in d e s tr u c t ib il ity  o f  m a tte r  and  th e  a b se n ce  o f  d ire c t  
re la tion s  a m o n g s t  th e  a to m ic  w e ig h ts , a  q u o ta t io n  
and  re c a lcu la t io n  on th e  b asis  o f  th e  In te rn a t io n a l 
A to m ic  W e ig h ts  from  a  p a p er b y  R ydberg(/?e£< . A  norg. 
Chem., 14, 66, 1897), is  g iv e n  in  w h ic h  it  is sh ow n  th a t 
the  a to m ic  w e ig h ts  o f  th e  first tw e n ty -s e v e n  e le m e n ts  
o f  th e  p e r io d ic  sys tem  a p p ro x im a te  to  w h o le  n u m b ers  
very  m u ch  m ore  c lo s e ly  than  ch a n ce  co u ld  b r in g  
a b ou t. A lso th a t  th e  a to m ic  w e ig h ts  o f  tliege 
e lem en ts  are  b e s t  con sid ered  as th e  sum  o f  tw o  p a rts  
(N  +  D ), w h ere  N  is an in te g e r  a n d  D  is a  fra c t io n , in 
gen era l p o s it iv e  a n d  sm a lle r  than  u n ity . I f  M  is 
the n u m b e r  o f  th e  e le m e n t  in th e  sy s te m , then  
N  =  2M  fo r  e lem en ts  o f  even  v a le n cy , and  2M  +  1 fo r
e lem en ts of odd va len cy . Below is a  ta b le sh o w in g
this :—
Symbol. M, 2M. 2M4 1. Atomic Weight. D.

He 2 ' 4 4
Li 3 7 7 03 •03
Be 4 8 9-1 1 1
B 5 11 11 0 —
c 6 12 12'00 __
N 7 15 1401 - 0  99
O 8 16 16 00 —
F 9 19 19-0 __
Ne 10 20 20'0 , —
N a 11 23 23 05 0 05
M g 12 24 24 36 0 36
A1 13 27 27'1 0 1
Si 14 28 28 '4 0 4
P 15 31 31 0 —
S lti 32 32 06 0-06
Cl 17 35 35-45 0 45
A 18 36 39-9 3-9
K 19 39 3 9 1 5 0'15
Ca 20 40 40 ‘1 0 1
Sc 21 43 44-1 1 1
— 22 44 — —
— 23 47 — —
Ti 24 48 48-1 0 1
V 25 51 51-2 0-2
Cr 26 52 5 2 1 o -i
M n 27 55 55 0 —
Fe •> 2s 56 55-9 - 0 1
The orderly arrangement of this series is very 

striking, and only in three cases is D  greater than 
unity and only in tw o cases negative. The heavier 
elements do not conform well to this scheme but, as 
Rydberg points out, this is not a valid objection for 
the numerical' values of the weights of the heavier 
elements depend much more on the value of the 
arbitrary, unit chosen than do those of the lighter 
weight elem ents, and hence they can have little  
influence one way or the oilier in estim ating the 
validity of the curious relations here set forth. The 
whole question is, are these m erely mathem atical 
remainders or do they represent real physical devia
tions?— Journal o f  the Am erican Chemical Society, 
x x x ., v .,  683, M a y , 1908. (J. A . W .)

M E T A L L U R G Y .
H is t o r ic a l  S u m m a r y  o f  t h e  C y a n i d e  P r o c e s s .

Diesbach ... 1704 Discovers Prussian blue.
M acquer ... 1752 D iscoversferrocyanideof potassium
Scheele ... 1782 Discovers prussic acid.
H agen ...• 1806 Predicts that potassic cyanide will 

dissolve gold.
G ay Lussac 1815 Isolates the radical cyanogen.
Elkington ■ 1840 Discovers that K C N  plus electricity  

dissolves gold.
Bagration 1843 Discovers that K C N  alone will 

dissolve gold.
Eisner ... 1844 Potassic cyanide a gold solvent.
Faraday ... 1857 T h at gold leaf dissolves much faster 

in cyanide solutions when exposed 
to the action of air.

Eisner ... 1866 T hat oxygen is necessary to dissolve 
gold, and gives the now well-known  
Eisner formula.

W u rtz  ... 1866 Discovers that dilute cyanide solu
tions dissolve gold.

R ae ... 1867 Patents a cyanide process for dis
solving gold in ores with the aid 
of electricity.

Simpson ... 1885 Patents a cyanide process.for the 
sam e purpose, using alkali.

M cA rlh u r- 1887 The cyanide process patented, basic 
Forrest claim dilute solutions.

1889 The first cyanide m ill, erected in
N ew  Zealand.

1890 The fiist tailing plant, erected on
the Rand, Transvaal.

Paul .. . 1891 W e t  crushing with cyanide solution 
in batteries.

Gaze ... 1892 Discovers the benefit of using bromo 
cyanogen in solutions.

A rgali .. . 1893 Introduces and patents the separa
tion of dust and slime from sands, 
subjecting each to a separate 
treatment.

M acA rthu r 1893 Patents the use of lead salts in 
K C N  solutions.

A rgali ... 1895 Introduces the roasting of sulpho- 
telluride ores as a preparation for 
cyanide treatm ent.

W illia m s ... 1896 Introduces the decantation process 
for slime treatment.

Sutherland 1898 Introduces the filter press process 
of slime treatm ent and also the 
tube m ill. D r. Diehl- claims to 
have used these m ills in 1896 on 
Kalgoorlie ores in Ham burg.

M oore ... 1903 Introduces the m ovable vacuum  
filter with fixed tank.

Cassel .. . 1904 Introduces the fixed vacuum filter 
in fixed tanks.

R id g w a y ... 1905 Revolving autom atic suction filter.
Argali .. . 1906 Introduces the gravity suction filter 

w ith fixed filters and movable tank
— P h i l i p  A r g a l l .— M ines and M inerals, M arch,
1908, p. 368. (W . A . C.)

A l l o y s  o f  G o l d  a n d  T e l l u r i u m . —  “ The 
m ixtures of A u  and T e were made by m elting Te or 
a T e-A u  alloy in a clay crucible under charcoal and 
adding a weighed quantity of A n . Som e gravitic  
separation took place ; and the lowest part of the 
culot contained about 1% more A u  than the highest. 
M ethods of assaying the m ixtures are described. The  
solidification curve shows a m axim um  a t .452°, corre
sponding to the compound A n  T e2, which consists of 
gold 43'59%  and tellurium 56'41%.

The main conclusions are; (1) A  compound,
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A n  T e? or A u 2 Te4 corresponding in composition to 
sylvanite or calaverite is formed when A n  and Te  
are melted together in certain proportions, M .P .,  
452°. (2) Two enteclic m ixtu res.aie  funned corre
sponding to A n  Te and A u  T en : under the microscope 
they do not show llie characteristic banded eutectie 
structure, but there are no certain indications that 
they are true compounds. (3) A ll alloys of A n  and 
T e are biittle . (4) A ll those containing less than 60%  
of gold m eltbetween 31)7° and. 452°.” — '1'. K. R o s e , In.it. 
M ining and M eta llu rgy.— hluctrocheniical and M eta l
lurgical Journal, A pril, 11)08, .1.56. (A . M cA . J .)

S e p a r a t i o n  o f  C o l d  f r o m  A u r if e r o u s  P l a t 
i n u m .— “ To separate gold from auriferous platinum  
or other sim ilar substances, M r. E . Schardin, a 
Russian1 chemist, divides the substances in question 
into several lots, according to dimensions of the 
grains. Each .of them  is then separately treated as 
lollow s . The material is made into a slitf paste with  
water, and then m ixed with a requisite am ount of 
mercury. T o separate the platinum from the gold 
am algam  and free mercury, all is washed in a cunent 
of water. The am algam  is then placed on a flat 
vessel and stirred with a m etallic brush, to which 
the gold am algam  adheres. The platinum  remains 
unm ixed.” — A nales de Chimie A n a ly tiq u e — London  
M ining Journal, M ay 2, 1008, p. 534. (A . R .)

N e w  U se  f o r  P l a s t e r  o f  P a r i s .— “  Not only is 
■plaster of Paris an excellent flux for m elting such 
materials as washings, grindings, or chips, but it  lias 
also the property of removing iron, a fact not gener
ally appreciated. Plaster of Pai is when melted fuses 
to a clear liquid, which has the property of dissolving 
oxides. Being a 1 neutral flux i t  does not attack the 
crucible. To use plaster of Paris for m elling wash
ings, grindings, or other scrap which contains iron, 
about 5 lb. are mixed wiili 100 lb. of the scr^p and 
the whole is melted down. The plaster m elts and 
clears the scrap of llie iron. W hen the whole is 
thoroughly melted and the m etal well stirred the 
plaster need not be skimmed off. The wlmle is 
poured into an ingot mould. W h en  cold, the plaster 
is easily removed by a blow from a hummer, f r e 
quently it comes away of its own accord. Sm all 
quantities of iron may in this way be removed from 1 
scrap metals, a good m elt being at the i-ame time 
obtained. N o t  only is plaster of Paris an excellent 
flux for m elting such materials as washings or grind
ings, but it has the great ad vantage of not attacking  
the crucible. This is not pnsstssed by any other d u x .”  
— Indian Engineering , March 14, 1908, p! 175. (A . R .)

S e t t l i n g  S l im e s  i n  C y a n i d e  T r e a t m e n t . —  
“ The author describes a process which lias given 
rem arkable results, both in llie completeness of the 
separation effected and in the sm all proportion of 
liquid carried off by the solid m atter, which is re
moved as it reaches the bottom of the tank. This is 
of inverted pyramidal shape, and connects at the 
bottom  through an 8-in. square aperture with a 
closed box in which a 10-in. belt is made to travel 
slowly. The method m ay he applied in practice in 
either of two ways. First, as an interm ittent pro
cess in which the belt discharge of solids \\onld be 
delivered into a second sim ilar tank where, a weak 
solution or wash w ater could be sprayed on to the 
belt to loosen and disintegrate the slime ; or a m ixer 

.m ay ellect this purpose. A fter removal of the re
quired proportion of solids the solution would be 
withdrawn to the original level and a second charge 
introduced. Secondly, the introduction of a suction

filter near to the surface of the liquid in the sepa
rator, perm its of a continuous process being carried 
on. The percentage of m oisture in the discharge is 
inversely.as the proportion of solids in the separator 
charge, and the first porlions of a discharge from  
any given separator charge are alw ays better than 
the succeeding portions, hence if the density of the 
separator charge is m aintained at its initial figure, 
the moisture in the discharge would be kept at a 
m inimum  and the rate of discharge increased. B y  
an autom atic periodical cutting off of the suction 
and application of sm all back pressure the filter 
screen is kept clear from caked slime and clear liquid  
is continually drawn from a pulp of sp. gr. 1 ’4. Tlie  
belt and suciion m ust be so correlated that the solids 
discharged are proportionate to the liquid sucked 
out, and the discharge from a pulp of the density  
stated will uniform ly contain about only 22 5% of 
moisture. If there be two suetion pipes with screens 
they are kept clear by back pressure being applied  
alternately to each. The continued use of screen 
suction would not be possible unless the solids were 
being extracted by the conveyor belt. The pro
cedure in the wash settlers is practically the same. 
The solids are washed off the belt by precipitated  
solution and water, and the suctions withdraw an 
equal am ount of liquid, which is passed through the 
extractor boxes and returned from the sump. In 
other processes completeness of washing is depend
ent on time and capacity of plant, as each instalm ent 
of slim e is taken separately and washed solution 
passed through it  as long as econom ically possible, 
when it m ust be removed, whether well washed or 
not, to m ake room for the n ext in sta lm en t; but in 
this method continuity is unimpeded and slimes m ay  
be.washed out with any reasonable quantity  of w eak  
solution w ithout affecting the tim e of treatm ent—  
the only factor allected being the capacity of the 
ext ractur boxes.

The advantages of this m ethod a r e : (1) Absence  
of pumps, cariying machinery and complicated appli
ances ; (2) the separation of sands from slime is not 
called for, and thus disadvantages attendant on 
dealing with such classes of material as depend on 
close classification are obviated ; (3) it is possible to 
wash to the best advantage and thus reduce the 
loss by residual m oisture ; (4) the degree of fineness 
or uniform ity is im m aterial ; (5) the initial cost is 
very low, and niceties of adjustm ent are not re
q u is ite ; (6) the only lim it lo the thickness of a 
charge is the point at which it will not inn, and best 
results are obtained from charges with high per
centages of so lid s ; (7) the process m ay be continu
ous. The paper is accompanied by diagrams and 
tables showing the arrangement and the results of 
w orking.” — H . G. N i c h o l s , hist. M ining and M eta l
lu rg y .— Electrochemical and M etallurgical Journal, 
A pril, 1908, p. 156 (A . M c A . J .)

H i g h  T e m p e r a t u r e . —  “  The fact that high tem 
peratures are now daily obtained by means of the 
electric furnace, the oxy-acer.ylene blowpipe and 
other artificial means causes an interest to be m ani
fested iii (he actiral temperature that is reached in 
m elting refractory m aterials ill the snn, whose tem 
perature is the highest known. Experim ents with 
ilie optical pyrometer recently m ad eareo f interestas 
indicating the tem peraturestliat are reached in certain 
opeiations and in the snn. The results are as follow s:

Porcelain furnace, 2,498° F . ; glass furnace, 2,552° F. 
open-hearth steel, 2,795° F. ; melted platinum , 3,236°
F. ^incandescent lam p, 3,272° F . ; arc lamp, 7,410° F . ; 
the sun, 13,-712°F .” — Am erican Machinist-. (A . R .)
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O x id a t io n  o f  M e t a l s .— “ M essrs. Jordis and 
Bocenhaupt recently studied the question of oxidation  
of various m etals (copper, zinc, tin, and alloys of zinc 
and tin with copper) by dry or m oist air and oxygen. 
The m etals are not attacked at the ordinary lem peia- 
ture. Above 60° C. copper is at tacked ; above 100° C. 
tin ' above 180° C. zinc. -Below  200° C. copper and 
zinc are attacked a little less rapidly by m oist oxygen  
than d iy , and above 200° C. the-inverse occurs. It  is 
the same with tin above and helow 200° C. A ir  
reacts more energetically, than oxygen on copper. 
This influence of m oisture and nitrogen can be 
explained by formation of sm all quantities of ox^ pen 
peroxide and oxygenated nitrogen compounds which 
make oxidation more active. Bapidity of oxidation  
depends also upon the exterior aspect of the metal 
and physical-properties of the oxide formed. The  
definite alloys act differently to their-constituents ; 
but if one of the m etals is in excess the authenticated  
properties of this m etal are observed. ” — L a  Nattire, 
M ay, 1908.—  London M ining Journal, June 27, 1908, 
p. 781. (A . R .)  -----------

E c o n o m i c s  o f T u b e  M i l l i n g . — “  A n  examination  
of the literature of. tube m illing sliows that the 
subject of power consumption has been more open to 
discussion than any other -point in the operation of 
this class of machines. IJifl'erent operators,. appa
rently operating under very similar conditions, report 
their power consumption ..varying fiom  35 h.p. lo  
100 h.p. for the same general type of mill.- The  
manufacturers of tube mills also seem to lie at wide 
variance as to the pow'er that will be required to 
operate their several makes of m ill. The articles 
that have been published on this subject have 
neglected,to state in detail the dillereiit conditions 
that m ight have affected the reported power con
sumption. In view of this lack of detail and the 
varying results recorded, the details of a series of 
tests made by the writer at the Colorado, plant, 
Colorado Springs, Colorado, m ay be of interest.
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These tests were made to determine the m ost econo
mical conditions under which the tube m ills at our 
plant could be operated, taking into, consideration 
the desired fine grinding as the end to be obtained, 
with the least consumption of power and the leas-t 
wear on pebbles and linings, per ton, of ore ground. 
These three points, namely, tbe fine grinding, the 
power consumption, and the wear on pebbles and 
linings, all seem to depend on the following four con
ditions of operation : (1) The pebble load ; (2) the 
tonnage ; (3) tbe thickness of pulp ; (4) the speed of 
rotation. A change in any of the above w ill produce 
a change in tw o and usually all three of the points 
given, but the m ost noticeable effect w ill be seen in 
the power consumption. Of th ese-fou r conditions 
we have control of the first three, but tbe last has 
usually to remain constant on account of the difficulty 
and expense of changing the speed of the drive, so 
its bearing on the question can be dispensed with.

W h ile  the following series of results were obtained 
from the operations of the m ills at the Colorado plant,
tl Tin t lia n i'A 1 - . A ~ -_____

* H ighest efficiency, grinding, and  horsepow er com puted.
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different from conditions at most other plants, the 
general conclusions to be drawn from a comparison 
of the different tables given m ay be of interest to 
other operators. This will be especially true of the 
data given by F ig. I ., showing the variations in

• horsepower due to dillerent pebble loads. For 
although this power curve 'would vary with different 
ore feens and different amounts of solution and pulp, 
the variation would be uniform and would in no way 
detract from its application. The other tables given 
would, of necessity, vary with the dillerent practices, 
but a comparison of each one in relation to the others 
will give in a general w ay an idea of what m ight be 
accomplished.
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The m ills used in this test were of the trunnion 
type, 5 ft. in diameter and 23 ft. long, made b y  the  
Stearns Koger M anufacturing Co., of Denver. The  
trunnions weie 131 in. in diameter by 20 in. long, the  
boxes being water-jacketed. The m ills have a cast- 
iron main gear, 8 ft. in diameter with 90 teeth, and 
are driven by a steel pinion having 17 teeth attached  
to the pinion shaft. The mills are arranged in pairs, 
each pair being diiven b y a single pinion shaft with  
the pinions at each end engaging the main gear s of 
of the m ills. The pinion shaft has a drive pulley 11 ft. 
in diameter with a 26 in. face, which is belted direct 
to a 150 h.p. W estinghonse induction motor. There  
is a friction clutch on each end of the pinion shaft 
between the drive pulley and the pinion, w hich clutch 
allow s of either m ill being thrown in or out of action 
at w ill. This laige drive pulley also has a balance- 
wheel effect and is useful in aiding the m otor to pick 
up the load when a m ill is first thrown in. The m ills  
were lined with 4 in. silex blocks, thus m aking the 
inside dimensions 4 ft. 4 in. x 22 ft. 4 in. T he total 
volum e was .350 cub. ft. and each held a m axim um  
pebble load of 33,600 lb.

During the tests one m ill was charged with a fixed 
w eight of pebbles w ithout any solution or ore feed, to 
provide a constant auxiliary load, so as to avoid the 
necessity of m aking any correction in the power 
readings due to a change in the efficiency of the 
m otor a t the different leads. D uring the tests the 
m otor never had a load less than 60% and neverm ore  
than 96% of its full load rating, so that the efficiency 
of the motor was practically constant throughout.

The first readings of the electrical instrum ents 
attached for the purpose of determ ining the power 
consumption were taken after the m ill had been run
ning 40 m inutes, as it was found that this length of 
run was necessary to allow the ore, pebbles, and 
solution to become thoroughly m ixed so as to  give a 
constant reading. The second reading was taken 20 
m inutes after the first reading to provide a check on 
the first. In this w ay errors in metre readings were 
avoided. A lso  after the first series of tests was made 
and the irregularities of the power curve at the end 
of the tests were noted, the pebble charge was reduced 
in the m ill from 27,000 lb. down to 18,000 lb. and the 
tests duplicated from  this point up to 27,000 lb ., so 
that tw o power readings were had on all tests, and 
from 18,000 lb. to 27,000 lb. tw o separate and distinct 
series of te -ts  were made. The duplicate tests 
checked each other W'ithin one-third of 1%.

Each charge of pebbles was weighed before being 
put in the mill and the ore feed and solution was 
determined at frequent intervals to insure that they  
remained constant. The pnlp flowing from the dis
charge end of the m ill was sampled during the last 20 
minutes of the test and from these sam ples the per
centages of ore and solution, and the screen tests were 
made.

Three different series of tests were made. The first 
consisted of 17 tests in which th e 1 ore aiid solution  
feed remained constant while the pebble load was 
increased from zero to 27,000 lb.

The second consisted of 11 tests in which the 
pebble load and ore feed remained fixed while the  
solution feed was varied.

The third consisted of 8 tests in which the pebble 
load remained fixed and the ore and solution feed 
were made variable.

The results of these three series of tests are shown 
in Tables I . , I I . ,  and I I I ., respectively. In these 
tables a slight variation will be noted between the 
am ount of ore and solution given as being fed to the 
mills and the am ount as actually found in the pulp
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discharged from the m ill. This is due to a varying 
am ount of. m oistuie in the ore fed to the m ills, ana 
to a difference in the flow of solution due to var> ing 
heads in the solution tanks constituting the source a t  
supply. The ore in all tests consisted of tailings 
fioni the chlorination barrels, which had been 
previously crushed to pass a 12-mesh, No. 19 wire 
screen. In the accom panying tables, tons of sand 
and solution are approxim ated, from w eight per
10 seconds, taken a t end of each test, and slight 
variations are obvious, due to sand containing vary
ing percentages of m oisture, and solution flowing 
under varying heads.

In the test series shown by this table, a uniform  
feed of 172 tons of ore to 69 tons of solution per 24 
hours was maintained.

From  the results given in T able I. two curves were 
plotted, F ig  I. showing the relations between the 
power consumed and the am ount of pebble load, and 
F ig  II . showing the relation between percentage of 
oreiground to 100 mesh and the am ount of pebble 
load.

In Fig. I. the abscissae indicate pebble loads, and 
the ordinates the corresponding horsepower required 
for fine grinding. A t  the right of the figure is shown 
the1 depths to which the successive loads of pebbles 
fill the m ill. The first test was taken when the mill 
contained no pebbles but was filled with ore and 
solution. The mill in this state took 10"2 h.p. The  
first charge of pebbles was 3 ,000  lb. and the horse
power required was i8 '8 . The next addition of
3.000 lb ., m aking a total of 6,000 lb. of pebbles, 
required an increase of only 1/57 h p. and the addition 
of 3,000 lb. more required an increase of only 2 1 3  h.p. 
From  this point the horsepower increased rapidly and 
uniform ly with each addition of pebbles, untu the  
first m axim um  of 77*18 h.p. was reached at a load of
23.000 lb. of pebbles. 'F rom  this point on the horse
power decreased to 6 8 '6 1 h .p . upon the addition of
1.000 lb. more of pebbles, but again increased to
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IN D IC A T E D  HORSE POW ER
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69 68 h .p . upon the addition 
of 500 lb . additional pebbles. 
A n  addition of 500 lb. pebbles 
more increased the horse
power to the second m axim um  
of 75'04 h.p. and from this 
point the successive additions 
of more pebbles resulted in a 
steady decrease of power re
quired to  the point shown, by 
the last reading of 64'85 h .p ., 
when the m ill contained 
27,0001b. of pebbles.

From the above it  w ill be 
noted that when the m ill con
tained 23,000 lb. of pebbles, 
or approxim ately 68 ‘5% of its 
entile volume, the m axim um  
horsepower was required ; i .e ., 
77 'J8 h.p. W h en  the m ill 
contained 24,0001b. of pebbles, 
or approxim ately 71'4%  of its 
entire volum e, it required 
68 61 h .p ., which approximates 
a 11% decrease in horsepower 
by a 3% increase in volum e of 
pebbles. W h en  the m ill con
tained 25,0001b. of pebbles, or 
74 4% of its volume it requiied 
75'U4 h .p ., this being a 9'3%  
inciease in power consum p
tion from an increase of 4% 
in pebble volume. Another  
fact worthy of note is that the 
same horsepower consumption  
was required when the m ill 
contained 71'4%  and 77 ‘3% of 
its entire pebble volume.

In F ig . II . the abscissae 
again represent the pebble 
loads but the ordinates repre
sent the percentage of the ore 
ground to pass 100 mesh. 
Starting with 3,000 lb. of 
pebbles the m echanical or 
screen analysis of ground pulp 
showed 30% to pass 100 mesh. 
The same am ount was found 
after the load was increased 
to 6,000 lb. A t  this point a 
uniform and steady increase 
in fine grinding was observed 
until 16,8001b. of pebbles had 
been added to the m ill. Here  
a sudden increase in the. fine 
grinding was caused by the  
addition of 1,200 lb. more of 
pebbles which brought the  
am ount of fines up to 67'5% , 
an increase of 21 '5%. The  
addition of 1,000 lb. additional 
pebbles, m aking the total 
pebble load 19,000 lb ., resulted  
in the sm all increase of only  
0'5%  in the fines. In the 
next test the adding of 1,000  
lb . of pebbles resulted in the 
percentage of fines falling to 
59% a sudden decrease of 9%. 
This decrease is undoubtedly  
due in part to the fact that 
at this point the percentage 
of ore to solution in the mill
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was inadvertently a l
lowed to increase, as 
best seen in the table  
at the right ot the 
iigm e. This was not 
noticed, at tlie time 
and it was not pos
sible afterwards to 
check this point. The  
table a t the right of 
Fig. II. shows the 
percentage of sand to 
solution at the time  
the different samples 
were .taken. A s  the 
thickness of the pulp 
has more or less influ
ence on the grinding, 
as is shown in Fig.
I V .,  this table should 
be taken into con
sideration in explain
ing the irregularity 
of the curve from this 
point on. B u t in the 
opinion of the writer 
this variation in thick
ness of pulp does not 
account for all the 
irregularity in this 
curve. There is un
doubtedly at this point, when the am ount of pebble 
load varies from 18,000 to 25,000 lb , some condition 
prevailing in tlie tube that changes the motion of the 
pebbles and causes the marked variation iii both the 
power consumption and the grinding effect. From  a
20.000 lb. load the curve shows'an increase in grind
ing with each addition of pebbles until 25,000 lb. have 
been added.. From here on the grinding effect 
decreases legularly. I t  is interesting to note that 
when the mill contains 25,000 lb. of pebbles the 
maxim um  grinding effect and the second maximum  
in the power consumption are observed.

A  comparison of Fig. I. and F ig. II. shows that 
the m ost efficient grinding, i.e ., the greatest amount 
of ore ground to pass 100 mesh for the lowest horse
power consumption, is shown with 19,000 lh. of 
pebbles. W ith  20,000 lb. of pebbles, 9% less sand 
screens 100 mesh. W ith  21,000 lb. pebbles a better 
grinding is shown but with a 7% increase in horse
power. W ith  23,000 lb. of pebbles a slight decrease 
in grinding is noted although at this point I he highest 
horsepower consumption is registered. W ith  25,000  
lb. of pebbles the finest grinding is obtained, but 
with a 45% increase in horsepower to get a 4 '4%  
increase in grinding over that obtained at 19,000 lb. 
I t  is interesting to note that with 25,000 lb. of 
pebbles or 74'4% of the mill volum e, the lim it for 
tilling the mill is reached, as far as grinding effect is 
concerned.

In this table the pebble load was constant at
20.000 lb ., and the ore feed at 172 tons per 24 honrs. 
From this table the curves in Figs. III . and IV . were 
plotted.

Figs. II I . and IV . should be considered in their 
relations to each other. In both curves the percent
ages of solution to ore in the pulp are taken as the 
abscissae, but in Fig. II I . the horsepower is taken as 
the ordinate, while in F ig. IV . the percentage of ore 
passing 100 mesh is taken as the ordinate. A s shown 
in F ig. I I I . tlie lirst test was made when the percent
age of solution to ore was 28 '57%. A  gradual increase

F i g . II .

in power was required as the percentage of solution 
was increased, m u il 36'22% was reached. From here 
the curve is more nearly straight, decreasing slightly  
as the pulp is made thinner and again increasing 
slightly above the lirst m axim um  when 5 4 ’60% of 
solution was present. This would tend to indicate 
that after 36% of solution was present the charge in 
the-m ill was thin enough to allow the pebbles to roll 
freely and subsequent additions of solution would 
not affect the power consumption to any great extent.

In Fig. IV . the irregularity of the curve is more 
m arked but the difference between the several tests 
is not as great as it would seem at lirst glance, as 
after the lirst two tests the greatest difference made 
in the percentage of lines is only 6% from the 
m axim um  obtained with 5 4 ’6% solution. Comparing 
Figs. 111. and I V .,  it would seem that after the per
centage of solution in the pulp lias reached about 
35%, both the grinding and the power consumption  
stays reasonably uniform. Up to 35% of solution it 
would seem that the pulp .charge in the mill is so 
thick that the free rolling of the pebbles is prevented, 
to the detrim ent of the grinding, although 'th is'con- 
dition favours the power consumption. If  the'curve  
in Fig. II I . could be shown with a larger dilution of 
the pulp it would undoubtedly tend downward again  
after a certain dilution was-reached. This conclusion 
is drawn from the fact that after the tests recorded 
above were taken, the ore feed was shut off' and the  
solution was allowed to run into the m ill for several 
hours to wash out the ore before taking out the 
excess of pebbles. W h en  the m ill was tilled with  
only pebbles and solution a power reading was t.-'ken 

.w hich showed that in this condition the m ill took
11 h.p. less than the m axim um  when the ore feed 
was on.

In Table III. are recorded the results of a series of 
tests taken to determine the horsepower required 

o v it h  different tonnages fed to the m ill. T w o tests at 
each feed were m ade, the solution being varied in 
each case. The mechanical analysis of this pulp from

% OF SfcNO 1H THt 
SOLUTION 

OURlnG tibtS.

5 e>•3 II o Z x 2 
f  o o 

6* "

s s~ J
lf> $ p

30 S3

30 70
52 7'4-
36 60
4-1 65

46 GG

6 / '5 66
6 8 6 6
5 3 71
6 4 7*
65 71
6 4 70
70 7 '
70 68

/i 66

G 7  | 70
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each test is also given so that the grinding effect can 
be noted; - — -_*3

I t  is interesting to see that at each separate feed 
the power was lowest at the least percentage of 
solution in the pulp. A lso  that the power shows a 
decrease from  56 '4  h.p. with a feed of 172 tons of ore 
per 2 4  hours to 4 3 -5 h.p. with a feed of 231 tons 
per 24 hours. B u t this decrease in horsepower due 
to  a greater tonnage is more than counterbalanced  
by the decrease in the percentage of ore passing 100 
m esh from  61% to 40%. In the thicker pulps, which 
sliow a less horsepower consumption, we also get a 
decrease in the percentage of fine ore. B u t an

analysis of the results in reference to the am ount of 
grinding work done by the m ills, i .e ., the actual 
number of tons of ore ground to the different 
m eshes, shows that a t 100 mesh the number of tons 
of ore ground per horsepower is nearly constant 
at all feeds, while tons of ore per horsepower 
passing 60 mesh is larger w ith the heavier feeds. 
This last is probably due to the fact that at 
60 mesh we get the benefit of the ore already ground 
to this mesh in the original ore and whose presence 
would be more pronounced w ith the larger am ount of 
ore passing through the m ill when the feed was 
heavier.

I t  is regretted that the'w ear on pebbles and linings 
under the conditions occurring .during the various 
tests made could not be determined, but as this 
w ould necessitate a prolonged operation for each one 
it was impossible to do so. B u t experience has 
shown that the thicker the pulps can be carried the 
less the wear on pebbles and lining, and as from  
Figs. III . and IV . we note the effect of the condition 
of the pulp on the power and grinding some conclu
sions can be drawn as to the proper adjustm ents of 

i solution and ore so as to give the best results.
In the above no attem pt has been made to draw  

conclusions, except in a general w ay. Each test has 
been given in detail, so that other operators can 
arrive at such conclusion regarding the conditions of 
economic operations as m ay apply to their particular 
case.”— H . W . F o x . — M ines and M inerals, June, 
1908, p. 537. (A . M c A . J.)

P r o t e c t i v e  C o a t in g s  f o r  C y a n i d e  V a t s .—  
Tar Varnish, jo r  Coating W ood  Vats .— H eat 80 lb. 
of tar in a water bath at 160° F . for some tim e until 
all water evaporated, then add with constant stirring 
80 lb. of Rom an cement of hydraulic lime. The  
m ixture should remain thin and fluid. H eat, and 
apply hot. N o quicklime m ust be used. This 
varnish is acid-resisting and flexible,

Coating fo r  W ood  Vats.— Benzol,- 3 parts ; w ax, 
1 pare ; dam mar or kauri gum , 2 parts. Paraffin 
m ay replace b e e sw a x  with advantage. Dissolve the 
dam m ar and wax in the benzol, and apply like a 
varnish.

To Close Leaks in  Iron  Tanks.— A sphaltum , turpen
tine. M ake a saturated solution of the asphaltum  in 
the turpentine. A p p ly  hot to the dry iron. Give 
three or four coats. —  W . H . G a z e . —  Practical 
Cyanide Operations, p. 226. (W . A . C.)

V a n a d i u m  i n  S t e e l  C a s t i n g s .— “  The addition 
of vanadium  to ordinary steel for castings has much 
more than doubled, and in m any cases more than 
trebled, the breaking strength of the locomotive side 
frames which are now being used by several Am erican  
railway companies. According to the Am erican  
M achinist, the'U nion Steel Castings Co., of Pittsburg, 
uses the open-hearth furnace for m elting its steel, 
and the vanadium  is added to the m ixture ju st before 
tapping. The slag is raked from the top of the 
molten m etal, the ferro-vanadium thrown in and the 
whole allowed to stand a few  m inutes, so that the 
vanadium will thoroughly m ix with the m etal. The  
furnace is then tapped and the moulds poured.

If  the castings are properly annealed after being 
cast, the vanadium -steel castings are more easily 
machined. This in itself is quite an item , a.s one 
locomotive bnilder has had to pay nearly twice as 
much for m achining side frames as it  w ould cost to 
machine the ordinary carbon steel. ”— Engineering  
R eview, June, 1908, p. 379. (A . R .)
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M ic r o s c o p ic  E x a m i n a t i o n  o f  R o a s t e d  S u l p h o - 
T e l l u r i d e  O r e s . —  Tlie author lias determined 
that the best temperature for finishing the roasting 
of ore from the W a n o  mines, Jam estow n, Colorado, 
is 1,000° F ., and that they should be subjected to 
this heat for about 30 m inutes. The microscopic 
examination of the gold panned from 10 lb. of the 
roasted ore showed that at 1,100° to 1,300° F ., a 
relatively large am ount of an incrustation of T e 0 2 
was observed on the gold where its reducing effect 
would be m ost obnoxious. A t  1,000° F . this w'as very  
slightly the case. N o  figures are given for the 
differences shown in extraction but a very interesting 
account of the details of roasting effect is given.—  
W . H . D a v i s .—  W estern Chemist and M etallurgist, 
M a y , 1S0S, p. 137. (H . A . W .)

O r e  C r u s h i n g . —  The attainm ent of fullest 
economy in crushing will be found in a speed that is 
sufficiently high for tough ore, on am plitude that is 
adequate for elastic ore, and from a moderation of 
both speed and am plitude for b iittle  ore. W henever  
the reduction in size is intended to be great, the fine 
m ust be protected from further crushing either by  
w'ater-suspension, repeated sizing, or abundant oppor
tunity for rearrangement of the compressed ore by_ 
the provision of interstitial space that accompanies 
uniform sizing. I t  depends upon producing the effect 
of crushing rather than of grinding, particularly 
upon coarse sizes, and of em ploying hard and non
elastic surfaces in contact w iili the ore. It  demands 
solid foundations for m achinery,-care, cleanliness, 
and protection of bearings, tested lubricants, and the 
avoidance of all unnecessary irregularity of shape in 
high-speed running paits designed'for the construc
tion .— N ew  Zealand M ines Record, A p iil, 1908, 
p. 398. (A . L . E .)

T h e  L a s z c z y n s k i  C o t t e r  P r o c e s s .— "  This pro
cess has been described by K . I. G tivnaka in a 
Russian technical journal, and also by Prof. Piltschi- 
k o fiin  a paper read before the F aiaday Society on 
April 28, 1908, and the following details are drawn 
from those two sources combined.

The Laszczynski process is based upon lixiviation  
of the roasted copper ore with a dilute solution of 
sulphuric acid, and electrolysis of tlie resultant solu
tion, containing copper and iron sulphates and free 
acid, in special vats, using lead anodes and copper 
cathodes. The principle of the process is not new, 
having been tried experim entally both in Germ any  
and Am erica : but Laszczynski has introduced some 
novel features, which are claimed to convert a process 
that has hitherto failed, into a practical and econo
mical success. The ore is delivered from the mine in 
three grades— testing respectively 4 ‘5%, 2-8%, and 
1 ’5% of copper. This ore is carefully sorted to free it 
from gangue, etc., and is m ixed and ground to pass 
through a one-m illim etre mesh sieve. The finely

fround ore is then mixed with clay and foimed into 
riquettes, which are roasted. This briquetting and 

roasting is one of the im portant features of the 
Laszczynski process, since by this treatm ent the iron 
is converted into an oxide that does not dissolve in 
the leaching Jiquor, and one of the difficulties m et  
w ith in working other processes of this character is 
thereby avoided. T he copper after the roasting  
operation is present in the roasted ore partly as 
sulphate and partly as oxide. The roasted ore is 
now leached with a 5%_solution of sulphuric acid in 
lead-lined vats, worked upon the same principle as 
black-ash lixiviating vats, the saturated copper 
solution m eeting the fresh ore, and the exhausted ore

being leached w ith fresh acid solution. • The liquor 
obtained by this leaching operation contains 5% o f  
copper and 1% of free acid, and is filtered before pass
ing into the electrolytic vats.

These are square wooden boxes lined with sheet, 
lead and measuring 1 metre in each direction. Each  
vat when fully charged contains 9 anodes and 8- 
cathodes, the former of sheet lead, 3 m m . thick, and 
the latter of thin copper sheet. The anodes are 
encased in cotton cloth. The electrolyte is constantly  
agitated during the passage of the current, by aid of 
w'ooden frames placed between each anode and 
cathode, and operated by mechanical means. The  
current strength is 900 amperes per vat, and the 
e .m .f. required varies from 2 to 5 volts, while the- 
yield is 25 kilos, per 24 hours. In the course of one 
m onth the cathode sheets attain a thickness of 20 to  
30 mm. and increase in weight to 55 lb. The exhausted  
electrolyte contains 1 to H %  of copper and 5% o f  
sulphuric acid and is used again, with the addition 
of fresh acid, for leaching purposes. The presence of 
carbonate of lime in the ore leads to some loss of acid 
due to the formation of calcium sulphate, which is- 
removed during filtration ; but this loss is partly  
compensated by the presence of sulphur in the raw  
ore and by the formation of copper sulphate during; 
the roasting operation.

The copper deposited at the cathodes has the- 
colour and appearance of fine electrolytic copper, and. 
is slightly crystalline in structure.

The re-solution of copper at the cathodes which  
usually occurs when a m ixed-solution of iron and 
copper sulphate is electrolysed is avoided in this- 
process by the use of the covered lead anodes. The  
use of linen covers for these, in some unexplained  
manner, prevents the formation of ferric sulphate by  
oxidation of the ferrous sulphate present in sm all 
am ounts in the solution, and the full theoretical yield  
of 1 '15 gm . of copper per ampfcre-hour is therefore 
obtained at the cathode. The cotton covering of the 
anodes is stated to last about four months without, 
renewal.

The success of this extraction process at Boleslav  
has led to the erection of a larger works for operating  
it on the river N id , not far from the original experi
m ental installation of plant. The cost of a plant 
capable of producing 1,000 kilos, of copper per day is
27,000 roubles (equal to £4 ,300), and the process is 
stated to be equally efficient when worked on a small 
or large scale.” — Times Engineering Supplement; 
M ay 10, 1908.— Journal oj the Society o f  Chemical 
In d u stry, M a y  30, 1908, p. 510. (A . W .)

A c c u m u l a t io n  a n d  A b s o r p t io n  ' o f  G o l d - 
A m a l g a m  o n  C o p p e r  P l a t e s .— “ Accum ulation  
means the gradual formation of a hard scale of 
am algam  on the surface of the plate, which cannot 
be removed by the usual rubber scrapers. ‘A bsorp 
tion ’ represents the am algam  that h a s'a ctu ally  been  
absorbed by, or has soaked into the plate, and which 
can only be recovered by m elting down the plate. 
The writer details the accum ulation occurring on 
three sets of ‘ apron ’ plates in Colum bia dnring a- 
period of six years. B y  comparing the w eight o f  
scale accum ulated, with the total value of the ore that 
had passed over the plates, he calculates the average 
rate of accumulation to be 1'27 to 2 '0 7 d w t. per ton 
of an ore averaging about 11 dw t. per ton. The  
author entirely disagrees with the view  that copper 
plates absorb a considerable am ount of gold, som e
times estim ated a t 70 oz. per plate, even though they  
m ay have become saturated with mercury. The 
original plates from the above m ill, which were in.
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thick were found to be 'com pletely saturated with
lercury, but when broken up, only yielded 4 243 oz. 

" f  fine “ old. Other details are given showing that 
only 8'96 oz'> 8 oz' ’ an<  ̂ ® oz‘ ' lac  ̂ been found in plates 
that had been in use for 4, 10 and 2J years respec
tively- A  paper on the same subject by W . F. A . 
Thomae is in agreement with the above.” — E . H a l s e ,  
Transactions Institute o j  M ining and M etallurgy, 
M ay, 1908.— Journal o f the Society o f  Chemical 
In d u stry , June 15, 1908, p. 571. (A . W .)

I r o n  O r e  f r o m  N a t a l .— A  sam p le  from  a  su rfa ce  
ou tcrop  a t  S w e e tw a te r s , near th e  r a ilw a y , a b o u t  1 lb . 
in w e ig h t and  co n s is t in g  o f  fra g m e n ts  o f  b row n ish  
lim on it ic  ore  w ith o u t  v is ib le  q u a rtz  o r  o th e r  im p u r ity  
wave on a n a lys is
"  Fe.20 :! 71'31%  equivalent to 4 9 ’91% Fe  

F et) —
M'nO 2-36 „  1-82% M n
SiO., 6 08
P -A  »  ° ' 3% p
S —

__Bulletin Im perial Institute , vol. v i., N o. 1, p. 27.
(J. A . W .)

M IN IN G .
R e -C a p p i n g  W i n d i n g  R o p e s . — “  in re-capping a 

rope, which should be done three or four tim es a 
year, says George H . W in stan ley , lecturer in m ining  
at Manchester University, a suitable length of rope 
should be cut off with the old capping, a length not 
less than one-half of the circumference of the head
gear pulleys.

There are certain points in the cycle of operations 
in winding which result in greater wear in the corre
sponding places on the rope than in other parts. For 
example, that portion of the rope which is in contact 
with the headgear pulley when the cage is a t the top 
and the bottom of the shaft respectively. The start
ing of the wind, and the m anipulation of the-engine  
to facilitate the loading and unloading of the various 
decks, induces greater frictional wear at these points.

Another point where wear takes place, especially  
in quick winding, corresponds with the point where 
the speed of the engine is checked, the point where 
the brake is applied to the drum, and the rope in 
turn acts as a brake to check the revolution of the 
headgear pulley.

For these and other reasons it  w ill be seen that 
only by cutting off a proper length of rope at each 
re-capping can the excessive w'ear at these points be 
prevented from  becoming too local. The piece cut 
off should be carefully examined and tested .” —The 
M ining W orld , A pril 11, 1908, p. 596. (W . A . C.)

M in i ; T im b e r . P r e s e r v a t i o n .— “ The  results of 
experiments in preservation of tim ber have been 
published by M r. E . H enry. They were m ade in the 
iron mines, near N ancy, where the gallery props are 
covered w ith , various kinds of fungi. The wood 
experimented with was laid on the gallery floor and 
on the m ouldy props. The increase in weight of five 
kinds of wood— viz., oak,' fir, beech, poplar, Aleppo  
pine, injected w ith carbolineum', was about the same  
after three years in the dry galleries or outside in the 
rain. This demonstrates that carbolineum is not 
easily dissolved. The wood injected during 24 hours 
with carbolineum or tar, or microsol, was intact at 
the end of three years. Tar, however, is the least 
reliable of these preservatives, for when the wood is 
broken anywhere on the surface it has no protection  
against the agents of destruction. Hydrofluoric acid 
anil antinnonine are useless for wood exposed to the

inclem ency of the w eather, but they preserve wood 
under cover. Hydrofluoric acid prevented the albur-. 
num of oak planks from  decomposing. L ysol is as 
objectionable inside as out. Further details are 
given in the Revue Scientifique of April 4 .— Revue 
Scientifique.— London M ining Journal, April 25, 
1908, p. 517. (A . R .)

M i n e  T i m b e r  P r e s e r v a t i o n . — “ According to- 
the director of the Stelins mines (M ulheim ) all the- 
processes for preserving wood which involve dessica- 
tion b y heat are not to be recommended as they m ake  
the wood brittle. Impregnation with a saline- 
sol.ntion, on the contrary, gives good results. The  
wood thus treated is very durable (some specimens- 
are ten years old). M oreover, there is no danger of 
fire, and the air in the mine is cooled instead of being  
vitiated. The wood, of course, m ust be quite dry. 
W ood  thus treated, after being five years in the^ 
m ines, was in a perfect state of preservation.” — ■ 
Echo des M ines, June 15.— London M ining Journal,. : 
June 20, 1908, p. 754. (A . R .)

C o a l  D u s t  E x p l o s i o n s . —  “ Everything relat
ing to dust in mines, cause of the recent castas- 
trophies of Courricres and M onongah, is of gieat 
inteiest to engineers. For this reason the study  
m ade by M r. D autiiche, engineer of the Government- 
Explosives W ork s, tlit results of which were recently 
presented to the French A cadem y of Sciences, is of 
m uch interest. M r. Dautriche’s experiments dem on
strate that to prevent combustion of the products- 
from detonation ot explosives with partial com bustion,, 

i it suffices to add sm all quantities of potassium or 
sodium salts. Em ploym ent of these explosives in 
fiery mines should not then be rejected a priori. On 
the other hand, the other substances added, and 
especially the alkalino-terreons salts, have only a 
limited action on combustion of the products. Accord
ing to the heat disengaged they seem only to oppose 
combustion of the carbon m onoxide. Addition of 
alkaline salts m ust also be m ade to avoid ignition of 
the com bustible substances which pre-exist in vicinity 
of the cartiidges (firedamp, coal dust). Tlie safely  
of French explosives with base of nitroglycerine, n itro - 
naphthaline, and ammonium nitrate would be much 
increased by addition of potassium or sodium nitrate. 
Replacem ent of a sm all quantity of am monium  
nitrate by an equivalent am ount of nitre has 
scarcely any effect upon the temperature of detona
tion. 'Thus from the safety point of view nitre has 
produced the sam e effect as a decrease of 300° C. in. 
temperatures. Briefly, says the author, a cloud, 
formed by dust from any potassium or sodium salt 
impedes combustion of gas and com bustible d u st.”—  
Echo des M ines, M arch 2 6 .— London M ining Journal, 
April 18, 1908, p. 477. (A . R .)

A c c id e n t s  in  W i n d i n g .— “ T be breaking of a 
colliery winding rope, whenever it  does occur, is more 
likely to be the result than the cause of an accident.

Tlie adoption of the so-called safety cage is not the 
remedy. Safety cages do not prevent serious strains 
upon the rope, neither do they insure against neglect.- 
In good British colliery practice it has become alm ost 
universal to allow a factor of safety of ten for wind
ing ropes. The recent Transvaal commission con
sidered this question, and appears to have come to 
the conclusion that a factor of safety of six was a 
sufficiently liberal allowance. T he Transvaal com 
mission m ay be right in its conclusion, at least so far 
as conditions in South Africa are concerned, but the 
writer would be sorry to think that a similar conclu-
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sion would be arrived at in this country, or that the  
more liberal figure of ten were to be reduced.

In speaking of the factor of safety of ten, it should 
be clearly understood that the intention is to provide 

.at the outset a rope which shall have a strength of 
not less than ten times the gross load to be raised, 
this gross load being made up of the weight of the 
•cage, the tubs with their full weight of coal, and the  
■weight of the rope itself. T he steel wire used in the  
m anufacture of the best qualities of winding ropes has 
a breaking strength o f  from 100 to 120 tons per 

.square inch of seetional area. The writer ofl'ers for 
w hat it  is worth a simple rule by which tlie w eight 
in pounds per yard, and the size of a winding lope 
su ited  for a given load and depth of shaft, can be 
calculated with fairly accurate results. I t  m ust, 
however, be understood to refer only to round wire 
ropes of the usual construction, m ade of high-grade 
wire having a tensile strength of about 120 tons per 
square inch. I t  is based upon the fact that in round 
numbers the w eight of 20,000 yards of such a rope, of 
any size, is practically equal to its breaking strength, 
and that the w eight of 2,000 yards therefore repre
sen ts its safe working load. The rule is as follows :—

T ake the m axim um  suspended load in pounds (that 
■is, the total w7eight of the loaded cage) and divide by  
the difference between 2,000 and the depth of the 
shaft in yards. Thus, take a load of 8 tons, and a 
shaft 600 yards deep :

8 x 2 ,2 4 0  __ 17,920 ■
■2,U0U -  600 1,400 _ S a y ’ * 1 per J

Tlie nearest rope to this, in the list of a well-known  
manufacturer, under the head of ‘ improved plough  
steel ’ is one weighing 25 lb. per fathom , of which the 
breaking strength is stated to be 119 tons ; the w ork
ing load will therefore be 11 9 tons. S ix hundred 
yards, at 25 lb. per fathom , am ounts to 3 3 5  tons, 
giving a gross lokd of 11'35 tons, showing that the 
rule in this case gives a correct result. The square 
root of the weight in pounds per fathom  is equal to 
the circumference of the rope in inches. W h en  a 
new rope is purchased, the m aker should be required 
to furnish a certificate of test, both of llie wire used 

.and a sample length of the finished rope. The tests 
should be of as comprehensive acharacter as possible, 
embracing tensile, torsional, bending, and fatigue  
tests ; and all the details should be fully set forth on 
the certificate.

The demand for so-called cheap ropes— that is to 
say, ropes which can be bought at a low figure per 
ton, but which in practice prove really to be costly on 
account of- their com paratively short life— has led to 
the m anufacture of ropes that can be purchased at a 
price which, if the purchaser would only reflect for a 
m om ent, is very little  higher than the cost of best 
quality steel bar, and therefore leaves nothing for the 
various processes intervening between the raw 
m aterial and the finished rope.

A  rope m ay be manufactured from wire which has 
cost much less to m anufacture than another wire, 

.and yet the two samples of wire will satisfy the same 
tests as to tensile strength, torsion and bending, but 
not fatigue. Vaughan &  Epton have invented an 
appliance— illustrated in the report of the Transvaal 
■commission— which enables the fatigue test to be 
applied. Briefly, the object of this machine is to

• enable a wire to tie put under load, say, one-fourth of 
its tensile strength, and worked continuously around 
pulleys, bending in opposite directions, until fracture 
takes place. The pulleys, it m ust be remarked, are 
not small relatively to the diameter of the wire, but 

•of ample diameter, so that the cause of final fracture 
■is actually fatigue due to working stresses, and quite

distinct front the ordinary bending test.” — G e o . H . 
W  IN STANLEY. — M in in g 1 W orld , M a y  2, 1908, p. 720 
(H ; A . W .)

D e t e r m i n i n g  D e p t h  o f  W a t e r  i n  B o r e h o l e s . 
— “  A  new process of determ ining the depth of water 
in a bored well, while pum ping is going on, is described 
by the author. A  known length of sm all pipe (J in. 
diameter) is lowered into the water. T his is con
nected to a pressure gauge, graduated to pounds. 
Then air is blown into the pipe and, when the needle 
on the gauge becomes quiet, the pressure is read. 
This indicates the pressure necessary to sustain the 
column of water above the end of the submerged 
p ip e ; therefore this depth of submergence is obtained 
by reducing the pressure, indicated b y the gttage, to 
feet of head. The height of water surface in the 
well is then easily determ ined.” — C. B . B u r d i c k , 
Journal o f  the W estern Society o f  Engineers, D e c .,
1907.— Engineerinq and M in in q  Journal, M arch 21,
1908, p. 607. (G-.'H . S.)

D e e p  M i n i n g .— “ The M orro V elho mine is the 
deepest gold mine in the world. It  has been worked 
by the St. John del R ey  M ining Com pany, L td ., 
since 1830. In 1S68 the tim bering of the old mine 
was burnt out, aud in 1886 the mine caved in. Under 
the present superintendent, M r. Chalmers, the mine 
was re-opened in 1889, and, in spite of great difficul
ties and expenses, work has proceeded until the lode 
has been intersected at a depth of 4 ,264 ft. A m ong  
m any interesting features are the pneumatic hammer 
drills used in the place of boring, and the Chalmers- 
W ild er oxygen proccss, which extracts 70 to 80% of 
the bullion from the ore in four hours.”— London  
M ining Journal, M ay  2, 1908, p. 532. (A . R .)

D u s t  C o l l e c t o r  f o r  R o c k  D r i l l s .— “ A t  a 
recent session of the Societe de Flndustric Minerale, 
M . R eiim aux gave a number of suggestions as to the 
use of rock drills, and, am ong other novelties, 
described an easily made apparatus for catching the 
dust as it comes from the drill hole, thus avoiding 
the use of a hollow drill w ith spray of water. He 
objects to the hitter m ethod of preventing contam i
nation of the air because the mud and the dampness 
are alm ost as disagreeable as the dust would be.

His apparatus consists of a conical wire frame, 
which can be made of 3 m m. steel wire, by coiling it 
on a wooden m an d rel; the resulting coil is covered 
w ith flexible leather. The sm all end of the cone is 
fastened to the forward part of the drill cylinder. The 
large end lias a heavy leather washer, and a tight 
contact between the washer and the rock wall is 
made with clay. The air escaping around the drill 
piston is sufficient to carry the dust oft' through the 
discharge at the back end of the cone, leading into a 
pail of water.

The dust collector has a length of 75 cm. and a 
diam eter of 5 '5  cm. at the sm all end and 10 cnr. at 
the large end. O nly this one size is required, for a 
bit will usually get dull, and will be replaced by a 
longer bit after every advance of 50 cm ., which is 
within the range of elasticity of the dust collector.” 
— Engineerinq and M ining Journal, M a y  9, 1908, 
p. 957. (G. H . S.)

P h o s p h a t e  D e p o s it s  o f  A l g e r i a  a n d  T u n i s .—  
The deposits of North A frica  are generally found at 
the junction between the chalk and tertiary system s, 
but those in the chalk are nowhere w'orth working. 
The principal mines in A lgeria are (1) at Oran, where 
the phosphate rock occurs in pockets covered with an
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miter crust of breccia containing' bones of recent
annuals. Best deposits contain 60— 82% Ca3 (P 0 4)2; 

io) A t  D ra -E l-A b iod , containing 20— 45% Ca3( P 0 4)2, 
•ind 12,000,000— 14,000,000 tons are estim ated in sight; 
!o\ at D j7e, where the phosphate bed is 3 metres 
thick, and contains 55— 69% Ca3( P 0 4).2 ; (4) at K n if, 
where 6 ,000,000 tons, averaging 56— 65% are available.

In Tunis three districts are worked :— (1) A t  B eja  
four beds occur, 2— 3 ft. thickness-of poor q u a lity ; 
I-?) at M eltani the deposits contain 5,000,000 tons, 
averaging 5 9 ‘5— 61'5%  Ca3( P 0 4)2 ; (3) at Redeyeff
12,000,000 tons, averaging 64'5%  Ca3( P 0 4)2.

In 1906 total exports of. rock phosphate from  
4 ]treiia and Tunis am ounted to 1,049,865 metric tons 
(2,204 lb.) of which Tunis was responsible for 747,303  
tons.— Bulletin  Im perial Institute, vol. vi., N o. 1, 
p. 87. (J. A . W .)

M IS C E L L A N E O U S .
Sp o n t a n e o u s  C o m b u s t io n  o f  C o a l . — “  Experi

ments m ade by.Erdmann and Stolzenberg with ozone- 
bearing air prove that brown coal in the presence of 
water can easily be brought to spontaneous com bus
tion. M arcasile has no influence. Spontaneous 
combustion is probably caused by the evaporation of 
the water at the surface of the brown coal fonuing  
ozone, which is a t once absorbed by the liumic acid. 
This causes an increase in tem perature, increased 
evaporation, and increased foim ation of ozone. In 
this way is explained the circumstance that on sunny  
days after wet w eather spontaneous combustion 
occurs. Moreover, sea-air is rich in ozone, and, con
sequently, ships’ cargoes are liable to  spontaneous 
combustion.” — London M ining Journal, M a y  23,
1908, p. 624. (A . R .)

A l k a l i  D e s t r o y s  C e m e n t . —  “  T h at ordinary 
white alkali of M ontana attacks and destroys cement 
concrete and probably some kinds of sandstone, is 
one of the definite and highly im portant conclusions 
at which the deparim entof engineeringand chemistry 
of the state experim ent station have arrived thus fnr 
in the investigations which they are carrying on in 
regard to alkali. The importance of this discovery 
is recognised when one considers the im portant part 
which cem entplaysin  the construction of foundations, 
drains, sewers, irrigation work and other construction, 
and the fact that nearly all the soil of M ontana  
contains more or less alkali.

This m eans that it is unsafe to use cement in any 
foundation'or other structure coming in contact with 
the soil, in the alkali regions of the state, unless some 
method is devised to protect it  from the action of the  
chemical. T o devise some protection against this 
action of alkali on cement is one of the main objects 
of the further investigation of this subject which the 
experiment station expects to carry on.

The attention of the station was first called to this 
matter about a year ago by a letter from City  
Engineer C. W . Swearingen of G reat F alls, to  Prof. 
E. T. Tannatt, head of the engineering department 
of the station, asking him to investigate the cause 
of the disintegration of certain concrete sewers in 
Great F alls. L ast fall, Prof. T annatt and Edm und  
Burke, experim ent station chemist, m ade a thorough 
investigation of the sewers referred to by M r. Swear- 
nigen, and also of some concrete and sandstone 
foundations in the same city. These sewers, which 
had only been in a few years, were found to be in 
many places nearly7 destroyed by the action of the 
alkali in the soil surrounding them , and the sand
stone foundation .of the court house at G reat Falls  
" a s  found to be affected both on the outside and on

the inside, though not seriously dam aged. A  similar 
action has been noticed on cement concrete in other 
parts of the state.

The experiment station is publishing a bulletin on 
the subject which describes the work done up to this 
tim e in this im portant investigation. In this bulletin 
it is recommended that neither cem ent concrete nor 
sandstone be used where it  will come in contact with  
m oist alkali soil, and that where concrete or sand
stone has already been placed in alkali soil, the work  
be thoroughly cleaned and protected from the action 
of the alkali, for a tim e at least, by a.coat of asplialte.” 
— Pacific Builder and E ngineer.— M inina Science,. 
M ay 14, 1908, p. 464. (A . R .)

S u n d a y  W o r k .— The question of Sunday work on 
the dredges lias been discussed b y  the (Southland 
Presbytery, which issued a circular to the various- 
dredgeowners calling attention to the desecration of 
the Sabbath that was going on. A  number of replies- 
were received, stating that no work was done except 
under very exceptional circumstances, and satisfac
tion was expressed by the Presbytery that on sev eral 
of the dredges no work was done on Sundays. The  
Te Arolia Syndicate stated that at no time had 
dredging operations been carried on during the 
Sabbath day. A ll  their managers were anxious to 
avoid Sunday7 work. The m ines’ department would 
grant a permit to work on Sundays only when there 
M’as danger to life or property, and these perm its had 
to be applied for w eekly ; but they were very rarely7 
asked for.- -N e w  Zealand M ines liecord, A pril, 1908,. 
p. 408. (A . L . E .)

D e t e r i o r a t i o n  o f  C o a l  b y  W e a t h e r i n g .—  
“  The weathering of coal, generally know7n as shrink
age, is a subject which gives rise to m any discussions, 
but is not fully7 understood. Claim s charging short- 
weighing, and frequently suits, result when the' 
purchaser of a car of coal finds that he does not 
receive as much coal as his invoice describes. For" 
the benefit of dealers and coal consumers, the follow 
ing m ay be of interest, ^specially since practical tests ■ 
wrere made to verify the theories.

The causes for shrinkage of coal weights are as 
fo llow s: (1) The evaporation of moisture or w ater in 
the coal. (2) The loss of volatile gases, which, com 
bining with the oxygen in the atmosphere, cause a 
shrinkage in w eight and loss of heat units.

B y  chem istry, high-grade bituminous coal is com 
posed of 4% m oisture, 35% volatile m atter, 55% fixed- 
carbon and 6% ash. This means that every ton of 
coal contains 80 lb. of w ater,-700 lb. gassy.m atter, 
1,100 lb. carbon and 120 lb. earthy7 m atter or ash.

W h en  coal is freshly7 mined it usually absorbs more- 
or less moisture from the air and w ater in the mine. 
Upon exposure to the atmosphere, and more especi
ally  during transportation, evaporation takes place, 
depending upon the clim atic and weather conditions. 
This fact is generally known, but few coal consumers 
realise that in addition to the evaporation of the w ater' 
the oxidation of the more volatile gases in the coal 
takes place and results in a much larger decrease in 
weight and heat values than is due to the evaporation 
of water.

Some interesting experiments have been made by  
the U niversity of Illinois on this subject, showing a- 
loss of 1,350 British therm al units per pound of com 
bustible by storing coal for seven m onths w ith ou t
door exposure, and the writer lias ascertained that 
coal originally containing 2J% of m oisture, upon 
exposure to the atmosphere for six m onths, lost 3% in 
w eight, and y e t tbe analysis indicated over 2% of
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moisture in the sample. This indicates clearly the 
.shrinkage of the volatile gases. H ad  this coal been 
handled or transported the shrinkage would perhaps 
have been greater.

Coal stored under water for six m onths showed a 
gain of 3% owing to the absorption of m oisture and 
prevention of slacking due to the water .seal.

The chemical process is more apparent in the drier 
climates than it is in the lower sections where the 
ratio of hum idity is greater. This condition m ay be 
■compared with the evaporation or shrinkage of the 
higher volatile oils, such as gasoline and benzine, and 
the lesser evaporation of heavier oils, such as crude 
petroleum. The higher the ratio of volatile m atter, 
therefore, the.greater the shrinkage.

The shipper of coal can only base his selling price 
up in the weights ascertained at the mines. The  
farther the consumer is from the mines the greater 
will be the shrinkage, and consequently the retailing 
price must increase with the shrinkage. I f  the sell
ing price at the mines were based upon delivery of a 
stated quantity it would of necessity be higher to the

■ consumer near the mines and he would then lose the 
benefit of his proxim ity to the producing field.

The only place properly to account for shrinkage is 
.a t the point of consumption, and the retailing-price  
should vary in each locality according to the distance 
from the mines and the general weather and climatic 
conditions.

This feature also applies to freight rates ; as coal 
is hauled greater distances the shrinkage increases. 
Freight rates are based on weights ascertained at the 
mines and contemplate a shrinkage in transit beyond 
the control of the carrier. R ates for longer distances 
are lower per ton-niile haul than those for shorter 
distances. Coal loaded in box cars shrinks less than 
that in open or stock cars where large surfaces are 

•exposed to the drying action of the atmosphere and 
air currents.” — C a u l  Sc h o l t z .— The M ining W orld, 
June 6, 1908, p. 914. (W . A . C.)

T h e  M . a n d  M . S. o r  A .— A s  so m any of our 
members are connected with Am erican technical 
societies it gives us particular pleasure in welcoming 
the accession to their ranks of this very promising 
new M ining and M etallurgical Society of Am erica. 
W e  feel assured that not only the new but also the 
old world m ust derive considerable benefit from its 
institution, and wish them a continuous success in 
the achievement of their high aims. W e  append a 
leader on this subject from the M ining W orld  of 
M a y  9, 1908.

“  In drafting the constitution and bye-law s of th e ' 
new M ining and M etallurgical Society of Am erica, 
unusual care has been taken so that there m ay be no 
m isunderstanding with regard to the objects of the 
association and the qualifications for membership.

According to the constitution adopted at a meeting  
held in N ew  Y ork  on April 20 last, the association 
has for its objects the conservation, of mineral 
resources, the advancement of m ining and m etallur
gical industries, the better protection of mine 
investors and mine workers, the increase of scientific 
knowledge, and the encouragement of high profes
sional ideals.

I t  is also specified that no member or officer shall 
receive salary, compensation, or em olum ent unless 
authorised by the bye-law s, or by concurring vote of 
two-thirds of the executive council. M em bers resid
ing for a year or more beyond the lim its of the 
U nited States, Canada and M exico, shall not be 
entitled to vote nor hold office during the period of 
.such residence.

Candidates for membership m ust have had eight 
yeais practical or professional experience, including 
not less than live years in positions of responsibility, 
in m ining or allied lines of work. Graduates of 
approved engineering schools shall be credited with 
one-half the time prescribed for graduation.

The initiation fee shall be §25 after the total 
membership reaches 250. T he annual dues are §10. 
The council m ay in its discretion perm it any member 
not in arrears to become a life member on payment 
of an adequate sum for the purpose based on his 
expectation of life according to reliable tables of 
m ortality.

The executive council, which shall m anage the 
affairs of the association, is made up of the following 
men whose qualifications assure success to the new 
m ovem ent: Robert H . Richards, Boston ; W aldem ar  
Lindgren, W ashington , D .C . ; Joseph H yde Pratt, 
Chapel H ill, N .C . ; T . A . R ickard and S. B. Christy, 
San Francisco ; W . R. Ingalls, H . S. M unroe, and 
J. R . F in lay, N ew  Y o rk  : F. Lynwood Garrison and 
W . A . Lathrop, Philadelphia ; L . S. A ustin , H ough
ton, M ich. ; C. R. Slaghorn, Tacom a, W ash . ; H . B. 

.P atton , Golden, Colo. ; C. B. D udley , A ltoona, P a., 
and George S. Rice, Chicago.” —  M ining W orld, 
M a y  9, 1908,.p. 748. (H . A . W .)

T h e  C a r a t .— “ The International Com m ittee of 
W eig h ts  and M easnres has pronounced in favour of 
m aking tlie value of the carat nniforin. T he carat, 
the unit of quantity for precious stones, at present 
varies in different countries, and according to the 
decision of the com m ittee it  is fixed at 200 m gm . In 
conformity with this decision, the French Govern
m ent is introducing a Bill whereby the designation 
of ‘ m etric carat’ in tiansactions relating to diamonds, 
pearls of fine quality and precious stones can be given 
to the double decigramme. The use of the word 
‘ carat ’ to designate any other w eight is prohibited.”
—  The M ining Journal, Jnne 13, 1908, p. 717. 
(H . A . W \)

Reviews and New Books.

( W e  shall be pleased to review a n y Scientific or Tech- 
nical W ork  sent to us fo r  that purpose.) _

T e c h n ic a l  M e t h o d s  o f  O r e  A n a l y s i s . B y  
A l b e r t  H . L o w . Third edition. Partly  
re-written, 1908. 12s. Gd. (New  Y ork  C ity , 
U .S .A . : John W ile y  &  Sons. London : Chap
man &  H all, L td .)

“  The third edition of this valuable work— the first 
is'sue appeared only three years ago— will be found to 
have m aintained the high character which has resulted 
in the recognition of M r. Low ’s book as a standard 
both in Am erica and elsewhere.

W ritten  m ainly on ‘ Ore A n a lysis ,’ it  covers a 
ranch wider field, and includes, in addition to  m ost 
of the commercial m etalliferous minerals and m any  
of the more or less rare m etals, much relating to 
fluxes, slags, furnace products, etc., and has useful 
sections dealing with fuels, boiler water, etc.

Although dealing chiefly with rapid m ethods, the 
processes described have been carefully selected, and 
are by no means rough. The necessities of the times 
have resulted in the evolution of improved processes 
or the introduction of new methods in which both 
speed and accuracy are combined, and the author has 
only included such m ethods as have been found 
sound and reliable.
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j\lr. Low has been fortunate in tlie cooperation of 
.other analysts, who have given him the benefit of 
their own experience, and thus added enormously to 
(;]]e value of the work as a thoroughly up-to-date  
NDo s it io n  of modern practice.”  —  London M ining  

j o u r n a l ,  M ay 2, 1908, p. 537. (A . R .)

j j u e n in g  o f  C o a l  w i t h o u t  S m o k e  i n  B o i l e r  
P l a n t s . A  Preliminary Report b y D . T . 
R a n d a l l . (W ashington, U .S .A . : Geological 
S u rv e y .)

■The  P u r c h a s e  o f  C o a l  u n d e r  G o v e r n m e n t  a n d  
C o m m e r c ia l  S p e c if ic a t io n s  o n  t h e  B a s is  o f  
it s  H e a t i n g  V a l u e . W ith  A n a ly se s  o f  C o a l ,  
d e liv ered  u n d er G o v e rn m e n t  C o n tra c ts . B y  
D . T . R a n d a l l . (W a s h in g to n , I L S . A . : G e o lo 
g ica l S u rv e y .)

“  The author of these pamphlets, being the engineer 
in charge of the sm oke abatem ent investigations, is 
an expert ‘ whose remarks command respectful 
attention. M r. Randall states it has been found that 
ceuerally, generating gas for use in a gas engine 
furnishes power w ith greater economy than is usual 
iu steam plants. It is impossible in our space to 
■quote, but we can promise that the author’s remarks 
on city ordinances for sm oke prevention, the prin
ciples of smokeless combustion, • proper furnace 
■equipment, and the difficulty in securing perfect 
combustion will afford most valuable and reliable  
liints to those interested in a subject.of vital im port
ance in English cities. Indirect m ethods of sm oke  
.abatements are discussed, and a useful list of books 
for reference is added.

The second work on our list— ‘ Purchase of. Coal 
under Governm ent ’— comments on the fact that 
until recently there has been little  reliable inform a
tion regarding tlie character of the coal supply of the 
United States. In 1904 a system  was commenced of 
fuel testing and analysing, and the pam phlet before 
us summarises the information on the subject, as 
•obtained by the Survey. M r. Eandall dwells on the 
advantages of definite specifications in the purchase 
of coal and the value of coal as a fuel. B y  direction 
•of .the United States Governm ent the heating value 
in the statistics\is expressed ‘ in British therm al 
units of coal containing approxim ately the same 
percentage of ash ,’ which ‘ is essentially a direct 
measure of value to the purchaser.’ The methods of 
sampling and testing are set out accurately, and this 
is supplemented b y a reference to useful works on 
these questions.”— London M inina Journal, June 6, 
1008, p. 698. (W . A . C.)

A n a l y s is  o f  A s h e s  a n d  A l l o y s . B y  L . P a r r y , 
A .R .S .M . 5s. (London: The M ining Journal.)

“ The first ten chapters deal exhaustively with the  
separation and determination of individual elem ents 
generally m et with in the materials with which the 
book deals. I t  w ill be seen that M r. Parry is, 
generally speaking, a convinced opponent of the ‘ dry 
assay,' excepting within certain narrow and w ell- 
■defined lim its, and certainly not for use in the buying  
and selling of m etal contents of the various materials. 
His reasons for this attitude, and also for his deviation 
from m any of the accepted methods of w et.analysis 
seem to be perfectly sound ; and it shoiild be an easy 
matter for any chemist to satisfy himself that the 
conclusions arrived at are based on solid fact and not 
mere conjecture.or opinion. Chapters X I . and X I I . ,  
on these points, are especially valuable.

The second section of the book deals with the 
analysis of ‘ ashes,’ e tc ., -and we have here a very 
■complete and useful sum m ary of the various waste

products and bye-products with which the m etal
lurgical. chemist has to deal, and m any of which 
present great difficulty to the analyst.

In  dealing with alloys, M r. Parry points out the 
value of a system atic examination of the physical 
properties, and a preliminary qualitative chemical 
exam ination, as affording much useful information as 
to the character and scope of the succeeding quantita
tive exam ination, and the resulting saving of time 
and the possibility of falling into error.

Section III . of the work is devoted to miscellaneous 
analysis, and here, again, is much useful information, 
wonderfully compact and ‘ getatab le .’

F in ally , we have a very useful warning of ‘ errors 
of an alysis ’ and a collection of miscellaneous d ata .” 
I^ondon M ininq Journal, Ju ly 11, 1908. n. 66. 
(W . A . C.)

Selected Transvaal Patent Applications.

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

Compiled by C. H . M . K is c h , F .M .C h a r t .lu s t .P .A . 
(London), Johannesburg (M em ber).

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

(C .) 275/08. Grant Bowen H olm es (1), Arth ur  
Dunscom be A llen  (2). Im provements in trolley 
heads for electric traction. 10.7.08.

(P.) 276/08. A rth ur W a lte r  Stnckey7 (1), Charles 
H astings Snow (2). Device for recovering the 
m etallic contents of such m atter as alluvial deposit.
10.7.08.

(P .) 278/OS. A lfred  Charles H oltb y . Im prove
ments in means or devices for removing particles of 
iron or other m agnetic bodies from crushed o it  
products. 15.7.08.

(P .) 279/08. Eustace M oriarty W eston. Im prove
m ents in rock drill steels. 15.7.08.

(P.) 2S0/08. Herm an Lobel (1), Arth ur Bath (2). 
Im provements in acetylene gas generator and lamps.
15.7.08.

(P.) 281/08. A llan  Ew en V ictor Fraser. A u to 
m atic petrolene gas generator. 17 .7 .OS.

(P .) 282/OS. John Hudson H ughes. Im prove
ments in or relating to the stam ps of stam p m ills.
20.7.08.

(P .) 283/08. Thom as Hind Jackson. Im prove
ments in apparatus for separating comminuted ores 
from liquids. 20.7 .08.

(C .) 284/08. W ilh elm  Alexander Bleeck. Im 
provements in primary batteries. 21.7.08.

(P.) 285/08. K arl Rnschenbaum. Improvements 
in rock drilling machines. 21.7.0S.

(C.) 2S6/08. John Delleridge. Improved air 
compressor, usable also as a pump. 21.7.08.

(P .) 2S7/08. O tto Tennesen. Improved method 
and instrum ent for measnring and plotting stopes 
and such like. 21.7 .08.

(P .) 289/OS. W illia m  George Gibson. Im prove
ments in securing gold and other "precious metals.
23.7 .08.
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(P .) 290/08. H en ry Sam uel Potter. • Im prove
ments in means for w ithdraw ing rock drills from bore 
holes. 22.7 .08.

(P .) 291/08. S. J. P. E lo ff ( l) , Theo. Senekal (2). 
Boring machine for deep boring. 23.7 .08.

(C .) 292/08. W illia m  Thom as Sm ith. Im prove
ments in wheels for m otor cars and other vehicles.
24.7 .08.

(P .) 293/08. John Penhale. Improved solvent 
for precious m etals. 24.7.08.

(P .) 294/08. A lexander John A rbuckle (1), A lfred  
Osborne (2). Im provements in or relating to 
apparatus for separating com minuted ores from  
liquids. 27.7 .08.

(P .) 295/08. G ustavus Adolphus Sheeley. Im 
provements in linings of tube m ills and the like.
27.7 .08.

(P .) 296/08. Gnstavus Adolphus Sheeley. A n e w  
or improved cement or m aterial for securing in 
position the segm ental linings of tube and like mills.

• 27.7 .08.
(P .) 297/08. Richard Carl Harris (1), John I ’Ons 

(2). Im provem ents in the m ortar boxes of stam p  
m ills. 5 .8 .08.

.(P .)  299/08. George A  die Scott, Im provements 
in pipes for conveyirg liquids. 29.7 .08.

(P .) 300/08. Jam es Inglis. Im provem ents in 
autom atic tipping apparatus for mine trucks and the 
like. 30.7.08.

(P .) 301/08. Frederick Schiller. Im provements 
in acetylene gas generators or lamps. 30.7.08.

(C .) 302/08. Horace Sandersou (1), Rupert John  
Isaacson (2), H enry St. John Sanderson (3), Edw in  
W ard le  (4), John Edwin Firth (5), Charles Earnest 
Cliarleswortli (6). Im provements in valve gears for 
steam  and other fluid pressure engines. 31.7.08.

(C .) 303/08. R aym ond Dam seanx. Im provem ents 
in electric m ultiple intensity incandescent lamps and 
sockets for same. 31.7.08.

(C .) 304/08. H enry Byron Johnson. A n  improved  
jockey for endless w iie haulage. 31.7.08.

(C .) 305/08. Richard M iddleton Simpson. Improved  
apparatus for separating m etals and the like from  
extraneous m atter. 1.8.08.

(P .) 307/08. A lexander John A rbuckle (1), A lfred  
Osborne (2). Im provements in means for separating 
crushed ore products from liquids. 4.8 .08.

(C .) 308/08. W illia m  Foden (1), The U nited  
Kingdom  Self-A djusting Anti-Friction M etallic  
Syndicate, Ltd.. (2). Im provements in m etallic pack
ings for piston rods and the like. 5 .8.08.

(P .) 310/08. Frederick Hudson Shephard Shepherd. 
A n improved system or method of drilling or boring 
holes in m ining and like operations and means there
for. 7 .8.08.

(P .) 311/08. W a lte r  N eal. Im provements in tube  
or ball mills. 7 .8 .08.

(C .) 312/08. Charles Christiansen. Im provem ents 
relating to pneumatic rock drills. 7-8.08.

(C .) 313/08. H arry Bentley. Im provem ents in 
trough conveyors, jigging screens or the like. 7 .8.08.

(P .) 315/08. Gustavus Adolphus Slieeiey. Im 
provements in liners for tube m ills and the like.
10.8.08.

(C.) 316/08. Bertram  Edward Dunbar K ilbnrn. 
Im provements in explosives. 11.8.08.

(P.) 317/08. Gustav Theodor Falke. A  new or 
improved fluid for preventing or removing incrusta
tion or scale in steam  boilers or condensers and the 
like. 12.8.08.

(P.) 318/08. W illia m  Cochran Boyd. Locking  
for set screws. 13.8.08.

(P .) 319/08. Thom as Sneddon (1), John Sneddon 
(2). Im provements in rock and like crushing- 
apparatus. 13.8.08.

(P .) 320/08. Arth ur Edgar D ainton. Im prove
m ents in building slabs and construction thereof..
14.8.08.

(C.) 324/08. Pierre Germ ain. A  process for  
separating precious m etals and other m etals which- 
are combined w ith their gangue or enclosed therein, 
and apparatus therefor. 14.8.08.

(C .) 325/08. W a lte r  A lson H endryx. M ethod  
of recovering solutions. 14.8.08.

(C .) 326/08. Frank M c K a y  A llan . Im prove
m ents in the manufacture of clinker for making: 
Portland cement. 14.8.08.

(C.) 328/08. W illia m  Charles Stephens. Im 
provements in or connected with percussive rock 
drills. 14.8.08.

(C.) 329/08. W illiam  Charles Stephens. Im 
provements in or connected with rock drills. 14.8.08..

(C.) 332/08. W illiam  L . Im lay . Filter. 18.8.08..

Changes o f Addresses.

M em bers and Associates are requested to n otify  the  
Secretary im m ediately o f  any change in  address, 
otherwise it is impossible to guarantee the delivery o f  
Journals or Notices. The Secretary shoidd be at once: 
notified o f  non-receipt o f  Journals and Notices.

B i .UME, E . E ., I/o O okiep ; Retain Journals. 
C l e n n e l l , J. E ., I/o  Gold C o a s t ; c /o G . H . Clennell,. 

E sq ., 6, Great Jam es Street, Bedford Row , 
London, W .C .

D r a k e , F r a n c i s , I/o L ondon; c/o Am erican Institute- 
of M ining Engineers, 29, W e s t  39th Street, N ew  
Y ork  City.-

G a r d i n e r , C. T . ,  I/o Johannesburg; Cinderella 
D eep, L td ., P . O . B ox 75, Boksburg.

H a m i l t o n , J. L ., Ijo F ordsb u rg; P . O . B ox 678,.
Johannesburg.

H a b d a c h , E . E ., I/o Reno N e v a d o ; W itw atersrand1 
D eep, L td ., P . O. B ox 5, K nights.

J o h n s o n , T o m , I/o England ; P . O . B ox 370, Johan
nesburg.

L i n t o n . R o b t ., I/o M e x ic o ; 616, B ixel Street,. 
C al., U .S .A .

M a c k i n t o s h , H . G ., I/o Scotland ; Dunraven H otel, 
Selukw e, Rhodesia.

M e r r i l l , C. W .,  I/o A lam edo ; 143, Second Street,.
San Francisco, C al., U .S .A .

M i t c h e l l , A .,  I/o E ast R a n d ; R itanga Syndicate, 
Surprise Store, Selukw e, Rhodesia.

N i c h o l l s , J. C ., I/o K orea ; N ew  Modderfontein-
G . M . C o ., L td ., P . O . Box 25, Benoni. 

O s t e r l o h , E . A .,  l/o  Krugersdorp ; .Simmer Deep,.
L td ., P . O. B ox 178, Germiston.

Q u i n , S. C ., I/o
' P. O . B ox 26, Maraisburg.

R e e c e . F. B ., to P . O. B ox 955, Lead, South D akota, 
U .S .A .

R o b in s o n , R . W .,  I/o  Johannesburg ; Penhalonga  
Proprietary M ines, L td ., U m ta li, Rhodesia. 

R o s e , A . P ., I/o K rugersdorp; Geduld Proprietary 
M ines, L td ., P . O. B ox 41, Springs.

T r u s c o t t , S. J ., to 65, Aberdare Gardens, South  
H am pstead, London, N .W .

Y e a t m a n , P o p e , to R o o m  1714, N o . 165, B r o a d w a y , 
N e w  Y o r k .
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