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The Ordinary General Meeting of the Society 
was held in the Lecture Theatre of the South 
African School of Mines, on Saturday evening, 
January 17th, Dr. James Moir (President) in the 
chair. There were also present :-

64 Members: Messrs. VI'. R. Dowling, F. F. 
Alexander, R. Allen, K. L. Graham, Tom 
Johnson, G. O. Smart, J. E. Thomas, H. A. 
'White, James Littlejohn, A. F. Crosse, W. A. 
Caldecott, E. H. Johnson, A. MeA. Johnston 
(Members of Council), H. A. Adams, R. A. Barry, 
S. Beaton, G. H. Beatty, W. Beaver, A .. J. 
Bowness, Dr. Johnston Brown, J. Chilton, F. VV. 
Cindel, F. C. Ford, E. A. Furner, R. Gascoyne, 
A. D. Gilmore. J!'. G. Guthrie, R E Hall, B. J. 
Hastings, Dr. L. G. lrwine, R. N. Kotze, W. W. 
Lawrie, G. A. Lawwn, H. Lea, J. Lea, IV. Lea, 
Dr. nL Mehliss, J. E. Metcalf, P. Morrisbv, S. 
Morison, nL T. Murray, W. Nicklin, W. J. B. 
North, E. A. Osterloh, C. "F. Parry, J. F. Pyle~, 
E. Roberts, G. A. Robertson, W. H. Roe, O. D. 
RC'ss, A. Salkinson, K. Sartorius, A. H. Scarf, S. 
Shepherd, S. H. Steels, Ralph Stokes, VI'. A. C. 
Tayler, A. Thomas, O. Tonnesen, Chris. Toombs, 
H. Warren, F. W. Watson. C. F. Webb and E. M. 
Weston. ' 

22 Associates and Students : 'Messrs. M. S. E. 
Archibald, J. P. Beardwood, F. T. Carbis, B. 
Cook, E. P. Cowles, J. Cronin, C. L. Dewar, 
.T. M. Dixon, P. H. Grumitt, A. Hague, B. 
Hasserus, A. King, G. W. Leach, L. T. Leyson: 
C. S. ;\icLean, S. H. Olivier, F. J. 1)00Ier, 1). 
Scatterty, H. Stadler A. W. Stockett, A. M. 
Thomas and J. Thorlu~d. 

30 Visitors, and Fred. Rowland, Secretary. 

The minutes of the preyious monthly meeting, 
9.S printed in the December Jolt1'1wl, were con· 
finned. 

NEW MEMBERS. 

Messrs. Tom Johnson and J. Littlejohn were 
appointed scrutin€€Is, and after their scrutiny 
of the ballot papers, the President announced 
that all the candidates for membership had been 
'unanimously elected, as follows :-
CROUCHER, HEnnERT, ,,'uikino, New Zealand. 

Metallurgist. 
DEANE, W. 1'1., Talisman Consolidated Ltd., Kar

. aJlgabake, New Zealand. Metallurgist. 
DELPRAT, TH~:OD()RE DANIEL, Messrs. Rennert & 

Lenz, P. O. Box 92, Johannesburg. 
HENRY, JOHN MITCHELL LA .FAYETTE, Jupiter 

G. M. Co., Ltd., P. O. Box 27, G~nlliston. Mine 
M:ana"Cf. . 

MARKS, ~EWIS, CO,nsolidated Gold Fields Lahora
tory, P.O., Box 108, Gerllliston. Metallurgist. 

QUINCE, WILLIAM ALIlEHT, "Titwatersnwd G.lVl.Co., 
Ltd., P. O. Box 1, Knights. l\'iining Engineer. 

The Secretary: Since the last meeting of 
the Society the following have been admitted by 
the Council:-

Ail Associates.-
BASKETT, EDMUND GRAHAM, c/o Maoriland G. M. 

Co., Ltd., Waitekauri, Auckland, New Ze,dand. 
Metallurgist. 

FllASER, CHAHLES, St. George Mine, MounL Magnet, "T. Australia. A ssayer. 
HAGUE; ARTHUll, M.Sc. (Birlllinghf1m), Knights 

Deep, Ltd., P. O. ·Box 4:H, Germistou. Metal
lUl·gist. 

LEFRERE, VALENTIN VINCENT DE PAUL, Ferreirn 
G. M. Co., Ltd., P. O. Box 1021, Johannesburg. 
Timekeepe~ . 

TUCHTAN, LUDwrr:; JOSEPH, GE,menil Mining and 
Finance C~rporation, Ltd., P. O. Box 1242, 
Johannesburg. Leading Dmllghtslllan. 

GENERAL BUSINESS. 

The President: 1 am requested by the 
Council to call attention to the last paragraph on 
the agenda, under the heading of "Future Meet
ings." "The Council again desires to call the' 
attention of authors to the fact that needless 

. expense is incurred by lack of proper attention to 
clearness and legibility of 1\18S." I need not Uty 
anything more. It arises out of the faet that a 
lot of proof-reading and editing has to be clone 

. which is really tlnneeessary. But to avoid mig-
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understanding, I should say the Society, as far as 
I know, has never refused a paper on account of 
the form in which it is received. It is quite will
ing to pay the money for proof-corrections, but 
feels that it is unnecessary in most cases. 

STATIONARY AMALGAlII PLATES IN TUBE-MILL 

PLANTS. 

Mr. W, R. Dowling (Vice-President): It has 
been the generally accepted practice on these 
fidds that the amalgamating plates in a tnbe
mill plant shonld shake as it was considered that 
the pulp was too concentrated to allow the gold 
particles to come in contact with the amalgamated 
surfaces of the plate. Following the i,ioneer 
work of Ml. Fred Maxwell, of the Randfontein 
Group, some experimental work, on stationary 
plates has for some time been in progress at the 
j"int plant of the Knights Deep and Simmer 
East mines. Fifteen plates each 1 0 ft. 5 in. 
long by 4 ft. 7 in wide, of a three tube-mill 
plant were stopped shaking in Odober last, and 
the fall of the plates increased from 10 to 18%. 
Under these conditions amalgamation was most. 
satisfactory. For the two months preceding the 
introd'uction of stationary plates the extraction 
by tube-mills was 21'81% of the screen assay 
value and 34'04% of the tailing value. For the 

,two months succeeaing the extraction was 22'94% 
of screen assay and 34'02% of the'tailing assay. 

With a view of reducing the number of plates 
if possible, it was decided to try a concentrating 
scheme. For this purpose a plant consisting of 
two small cones and two stationary tables waR 
erected. It was found' that the gold released 
from the sand by tube-milling could be conc'en
trated into the underflow of the cones, and that 
the underflow with some diluting overflow could 
be handled by two plates. During this work 
Mr. W. A. Caldecott suggested that it might be 
possible to handle the effiuent of a tube-mill with 
a minimum of diluting w'ater direct over two 
plates. To test this scheme five and two plates 
took the pulp from' one tube-mill on alternate' 
days. 'The upshot of this trial was that there 
was a difference of 1'2 oz. of amalgam scraped 
per day between the two methods in favour of 
the two plates. Encouraged by these resnlts it 
wal:; decided to put the whole plant on to two 
stationary plates per tube-mill and this has now 
been going on for some time, the amalgamation 
still continuing to be good. 

In adopting two plates instead of five or more 
it is important that the water ratio should be 
kept low and it has been found that a moilSture 
of 55 to 57% or a ratio of solid to liquid of about 1 
to 1'27 is about the irreducible minimum. At first 
sight the velocity of pulp over the two stationary 
plates seems too great for efficient amalgamation, 

but all the tests such as panning of tailing" final 
pulp, sand residu'e and assays of the latter, com
bined with the amalgam recoveries go to show 
that the method'is satisfactory, 

Reduced to its simplest form amalgamation 
simply means bringing' the amalgamable gold into 
contact with,the amalgamated surface, and this 
result is attained in the system outlined above, 
full details of which I hope to lay before the' 
Society at an early date. 

Whilst on the subject of amalgamating it 
migat be mentioned that the Knights Deep 
tube-milling plant has been running since May 
last with a proportion of plates' to tube-mills 
(22 ft by 5i ft.) of 3'26 to 1 and for the past 
seven weeks with a proportion of 2'85 to 1. The 
plates shake and are 1 O~ ft. long by 41 ft. wide. 

The President: I am quite sure we should 
thank Mr. Dowling for his exceedingly interesting 
results. They are most surprising. I should like 
some explanation as to why it is better to keep 
the plates still than to shake them? 

Mr. W. R. Dowling (Vice-President) : I think 
it is quite unnecessary to shake them. You get 
all the results you want. As long as you have 
sufficient contact between the' gold and the 
amalgamated plate you get the results. 

The President: You are going to bring the 
matter up later in fuller form? 

Mr. W. R. Dowling: I should like to. 

WORLD'S GLYCERl1'IE SUPPLY. 

The Secretary read the following contribu
tion:-

Mr. W. Cullen (Past-P?'e ident): Most people 
know that the basis of the explosives' which are 
consumed on the Rand, and indeed throughout 
South Africa as a whole, is nitro-glycerine. One 
might even go further and say the same holds for, 
mining throughout the world, but this was not 
always so. In spite,of the invention of composi
tions which were alleged to be many times as 
strong as nitro·glycp.rine, this body and explosives 
having it as their base now occupy a position 
which for rough and ready work is absolutely 
unchallenged, and will probably remain so. Nitro
glycerine, as you know is made from glycerine, 
which is a by-product of. the soap and candle 
industry. It is not so very rong ago since it was 
run to waste, and this continued until indeed 
nitro-glycerine found its p~ace in the world of 
explosives, Now it has a valjle of £100 to £11 0 
a ton, and the reason for this phenomenal advance 
may well be asked. The' question IS easily 
answered. Quife apart altogether from the 
unique position of nitro-glycerine explosives as 
compared ·with others, their consumption as a 
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·class has increased enormously during the past 
two decades, but the !post phenomenal increase 
lllJ,~ been during the past decade. Every Power 
which has a standing army has adopted 
po vder which contains nitro-glycerine in greater 
·or lesser proportion. This applies to the Japanese, 
.alt,()ng others, and Dr. 'IVeiskopf is now manager 
of. the factory where the explosives are made 
for the navy. Then take our own South 
Alri·ca. Within the past ten years the consump- . 
ti(ill has more than doubled; in Canada during 
the same period it has probably quadrupled, and 
·evell in the older European States the increase 
during the same period- has' been phenomenal. 
Then the Panama Canal itself could take the 
·entire production of Modderfontein or Somerset 
West. All this increase would not matter so 
much if the industries from which glycerine comes 
.as' a by-product wewexpanding correspondingly, 
but this is not so. People may be using more 
.soap, but it is questionable whether they are using 
more candles. At any rate there has not' been 
.an expansion corresponding to that in the con
sUlIlption. of explosives, so the only thing which. 
·could possibly happen has happened. There is 
.a shortage and prices have soared· up. Some 
pc"ple are unkind enough to advance other 
ren~ons, but the one I have given is the tl'lle one 
ano! can be verified by independent examination. 
ThE- position in a very short time, if it is uot to
.day, is that there is not enough glycerine to go 
round. The outlook is exceedingly serious, and 
that is why I sound this note of warning. People 
in the" know" haye been trying to find a sub
stitute for blaiiting gelatine for the past few 
years, and I am giving away no secret when I 
say that one has not been found as yet, nor do I 
think it will be. Gelignite and gelatine dynamite 
do not offer so much difficulty but I cannot give 
yon the composition of any of the" substituted 
explosives" because I 'do not know them myself 
yet. I am safe -in saying, however, that .the 
.existing processes at Modderfontein will be pro
foundly altered, as they will be in almost every 
factory in the ·,,;orId. How about mining? If a 
Sll hstitute for blasting gelatine is not found will 
our mining methods want m0difying? :My impres
sioll is that they will want profound modification. 
We shall have to find this out, and it is impera
ti\-e that we start doing so now, for the changes 
wllich I have indicated will come about very soon. 
I appeal to mine m~,nagers and others to let us 
h'l.\·e hcilities for carrying out experiments, and 
to assist us in every way they can, because 
although I am rather the reverse of an alarmist 
I IImstgive it as my considered opinion that the 
po-ition is a most serious' one. Certainly explo
s! \'es will not be lowe1' in price for a very long 
tune to come. 

The President; We have to thank Mr. 
Cullen for this important warning. I hope 
the Press will take nute of it" for it is just 
as well that the general public should know that 
there will probably be an increase in the price of 
explosives quite soon. Those mines which have 
made contracts for explosives along way ahead 
are going to save money out of tbem. If I am 
right in supposing it costs about Is. a ton broken 
for explosives now, it may cost, 2ii or 3s, a ton if 
we do not find a different explosive in a reason
ahle time. Of course there are other high explo
si ves, only hitherto for unrcveal(·d reasons they 
have had no chance in this country against those 
in use. It is to be hoped that experiments will 
be set in order at once, and that they will be 
successful. 

A GRINDING" MACHINE FOR ZINC-CUTTING TOOLS • 

Mr. F. F. Alexander OJ,fember of Cmmcil) 
,submitted the following note on behalf of the 
author :-

Mr. H, Brazier (Associate); I have recently 
been desired by several who have seen the above 
machine in operation to furnish the JO'Iwnal with 
a description, for the benefit of any of its readers 
who may be interested. 

It was introduced by me into the Crown Deep 
extractor house in 1908, and has given e.very 
sati~faction since its 'installation. The best con
dition of the tool, the correct cutting angle, and 
the necessary clearance, so that clean and econo
mical cutting may be ensured, are diffieult to 
obtain with hand ground tools; but with the 
machine here described, tools . of a perfectly 
regular pattern are obtained, and there is no risk 
of deviation by subsequent regrindings. 

Briefly described, the arrangement is. an 
adaption of a discarded Liddell zinc lathe, w];ere
by the tool to be ground is placed in the sliding 
tool rest, parallel with the periphery of an emery 
wheel, the latter mounted on 'the spindle that 
formerly carried t.he zinc discs, The tool holder 
of the slide rest has a bevelled recess, so that the 
tool is alwiI.ys held in' the same position at 
all subsequent regrindinge. By these means a 
"hollowing" is effected, and a repetition of the 
cut with a quarter turn of the tool ensures a 
similar grind on the upper face, the junction of 
the two curved faces forming the cutting edge. 
All the sharpening for a shift can be done most 
effecti vely by a boy in ten Ipinutes. We use 
'''V'' or "Profile" selI-hardening tool steel, cut up 
into)6 in. lengths with the ends cut at 45°, and 
these lengths are reground until only 3 in. relilains 
between the cutting edges. Previous to this 
machine being installed, one Betty and two 
Liddells, employing six coolies and using on an 
average one em,ery wheel a month, were kept 
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constantly going to supply zinc for a 300 stamp 
plant, whereas now one Betty rnnning twenty-t wo 
days a month on a "one tooth" feecl, and employ
ing only three coolies, supplies am pIe zinc for 
355 stamps; whilst the emery wheel at present 
running was put on in June, 1908. This was an 
ordinary 12 in.)( 2 in. "medium," and it now 
measures 10 in. x 2 in. Our steel bill is also 
appreciably less. Although but a lathe pure and 
simple, 1 believe any cyanide manager posses,ing 
an old Liddell machiue, and converting to the 
above purpose, will find it both a titl]e alld labour 
saver. 

Mr. Andrew F. Crosse (PC6St P?'esident): The 
question of zinc shaving having been mentioned, 
I should like to ~tH.te that when in London, 
about two years 8.g0, I S>l.W ~, very interesting 
process for-producing fine ribbon metal, gold, tin, 
aluminium, silver alld ziIlc, etc. The metal is 
melted and escapes through a fiue hole, impinging 
on a tube of metal which is kept cool by water 
passing through it; the tube revolves about 
800 revolutions per minute, and the metal is 
thrown out ill the shape of a ribbon; the thick
ness a'nd also the hrl'i1.d til can be altered. Th e 
chief ditticulty in regard to tbe product of a suit
able zinc ribbon ,for precipitating gold is tue 
brittlcne~s of the zillc ribbon produced >I, 

describcd. 1 am confident that this diflicult), 
could be got over. 

A Member: I ~llould like to mentioll tInt 
about eighteen montlls ago I had an otfer frolll a 
London Company tIl sUI,!'ly zilJc oat 6el. H poullci 

f.o.b. London, wlJereas it is now costing us about. 
4~-d. a pound, so we did not do busines~. 

Mr. F. F. Alexander (.l1em{,e?· of Council): 
As regards Ollr own experiments on allnealing' 
zinc we find it is rather a difficult lll·ocess. To· 
turn out molten zinc in, nbbon form- is 'in my , 
opinion almo,t impossible. 

Dr. J. L. Aymard (Associate): In support. 
of what Mr. Cros~e say~, I may say I have seen 
tbis ribboll I t was only a qnestion of price. It. 
was 1lI0st perfectly turned out, and is exactly as
Mr. CroRse has described it. 

Mr. H. A. White (Jlfembe?' of Council): I 
should like to ask if it is )Jerfectly smooth on 
both surfaces? 

Dr J. L. Aymard: So far as I remember the
ribbon was perfectly slllooth. It was rather like 
that obtained in Inagnesil1l1l ribbon. 

The President: vVe IIlU;t thank Mr. Brazier 
for producing all t.his interesting discussion. 

~ ATI VE FOOD SUPPLIES AND THEIR 
QlTALrry. 

By F. W. WAT:'501'l, B.Sc. (LONDO~), F.I.C., 
F.C.S. 

In Apri I, 1905, the late D~. ~f. M .. Klein read 
:\ 1'''1 ,er lwfure the SOllth Af}icill1 Ass"ci>ltioll of 
hl~':i Il<:er~ t·iHitled "Food ;lllci the l-'ractic,ll i\:;pcct 
.'f ,,,me in ('UIIlJlOlllld Work.'" Therelll Dr. Klein 
j'\clt on 11,(; :, thtee alitllelJtary I,rincillu~ (It 
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ILlbuminates or proteids, (2) fats or hydrocarbons, 
,and (3) carbohydrates," and showed the necessity 
of a proper combination of these three principles 
in the diet. 

In the report of the· Mining Regulations 
Commi~sion publtshed last year reference is made 
to the proper dieting of the nloltive and evidence 
was taken on this ,point, In giving evidence 
before ,this Commission Vr. G. A. Turner 
,suggested the 'use of c, monkey-nnts" in order to 
make up the deficiency of fae which, as Dr. 
Klein had pointed out, was generally ignored in 
the food usually given to natives. Dr. Turner 
.abo in his evidence tabulated the articles of diet 
us~d by the natives from different parts of South 
Africa showing by which the carbohydrates were 
represented, which the proteids and which the 
fats In the J016r'1wl of this Society of Septem
be~, 1910, there is an abstract of the' report of 
the health conditions on Rhodesian mines. In ' 
this report the committee, consisting of Dr. A. M. 
Fleming, C.M.G., Chief Medical 'Officer, 
Rhodesia, Dr. Donald Macaulay, M,L.A. 
{Transvaal), and Dr. W. Gladstone Clark, M.A. 
{Bulawayo) commented among other things upon 
the diet of the native and laid special emphasis 
on the necessity of using fresh vegetables as 
anti-scorbutics. In these reports and papers the 
diet of the native is dealt with from the physio
logical aspect by members of the medical 
profession showing what is necessary for the 
good health of the native, thereby increasing his 
efficiency and reducing mortftlity. There are, 
however, no figures given showing the percent
ages of the ingredients in the various articles of 
<liet actually supplied to the compounds; figures 
when quoted have been taken from analyses 
nHlde elsewhere and nothing has apparently been 
<lone to test the food supplies purchased by the. 
mines. 

In ft paper read recently by Mr. P. Snowden 
before the South African Association of Engineers 
tI,e author deals with the quality of the food 
supplied and also comments on the unskilled 
{:ooking prevalent in compound kitchens. At the 
pre$ent time most of the materials supplied to 
the mines are, or ought to be, bought on specifica
tion. We have had papers in this Society dealing 
with the percentage of CaO and the precipitftting 
efi'ect of l'arti~lly burnt coal in lime, apd it is 
recognised that the seller has to supply lime up 
to a certain stand,ud or a penalty will be en
forced. Similarly with regard to the percentage of 
KCN and NazS i'n commercial cyanide a certain' 
standard is set. - In coal the calorific vallie is 
'lsually requir~d, with perhaps the proximate 
analysis: and the same applies to cements, oils 
and many other materials. The seller has to 
eupply an article up to a certain standard or the 

consignment may be refused. Up to the present 
it wo~ld appear that in the supply of ,foodstuffs 
for the compounds very little has been done to 
test the articles of diet supplied, though guaran
tees are generally asked; consequently an inferior 
article may be purchased with enhanced profit 
to the seller ftnd a loss to the mine. 

In the present paper I do not intend to deal 
with meat or fresh vegetables. These do not 
often come under'the analyst's notice as they ate 
not liftble to be adulterated, and except in cases. 
of ptomaine-poisoning or suspected a "ddition of 
preservatives, these articles are not likely to be 

, sent in for 'irispection to a chemical laboratory . 
In other articles of diet, such as cereals, bever
ages, etc., considerable variation in the quality o'f 
the Ill'tterial supplied is noticed ftnd a great deal 
can be done by the chemist to assist the com-

·.pound m'anager and storel':eeper ,in the purchase 
of supplies. In samples of bread which have 

,come uncier Ollr notice considerable variation , 
takes place from time to time in the percentage 
of nitrogenous matter, acidity, moisture,' etc. 
Also in samples of nuts which are bought chiefly 
for fat content a great variation is found in the 
percentage of this constituent, usually pointing 
to the fact that some starchy material has been 
added. 

The first c8l;eal to be considered is mealie ( maize) 
meal, as this is bought in large quantities 
by the mines and is an important constituent in 
the native diet. In this country owing to maize 
being plentiful there is not much temptation for 
suppliers to adulterate, but elsewhere other 
starches are sometimes added, potato starch in 
particular. These foreign starches can of course 
at once be detected by the microscope. I shall 
her0 give an analysis of an average sample of 
mealie meal supplied to the compounds' ftnd 

, alongside of it an analysis. of white Australian 
flour purchased locally, For co)nparison between 
the mealie meal and the grain before milling I 
give an analysis of mealies which were ground in 
the laboratory in a small coffee mill. ·These are 
designated whole maize. 

Water 
Nitrogenous matter 
Fat . 
Carbohydrates 
Fibre 
Ash ... 
Phosphoric anhy, 

dride (PZ0 5) ... 

Acidity expressed 

Mealie 
Meal. 

11'00% 
10':28 " 

3'86 " 
7301 " 

0'94 " 
0'91 " 

0'48 " 

Flour. 
10'30% 
11'25 " 

, 1'60" 
76'15 " 

0'14 " 
0'56 " 

0'27 " 

Whole 
Maize. 
11'15% 

9'54 " 
5·')') 

;.;~ " 
70'64 " 

2'36 " 
1'09 " 

0'51 " 

as glacial acetic acid 0'28" ;}17 " 0'23 " 
On comparing these analyses it will be seen 

that the mealie meal compares favourably with 
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the flour; the fat contef.lt is much higher, but 
fl'-JUr has a' slight advantage in nitrogenous' 

, matter. It will also be noticed that in the 
milling of the mealies a considerable amount of 
the fibre is removed and the fat content is 
reduced, probably owing to removal of the bulk 
of the embryo. 

A certain percentage of mealie meal is often' 
mixed with flour in baking bread for the com
pounds. This may perhaps have some bearing on 
the relatively.high acid value of the bread baked 
here to that which is quoted elsewhere as an 
average acidity. 

In the samples of mealie meal which we have 
examined we have not yet found a case in which 
adulteration could be detected or on which any· 
suspicion could rest. No foreign starches have 
been observed. 

Mealie meal, as a food, is chiefly' valuable for 
heating power. It has a large percentage of carbo
hydrate material, and although, among the cereals, 
maize r,omes next to oats in point of view of fat 

. cont'ents, yet the amount of this constituent is 
much too small, and one would have tf) consume 
an unduly large amount of starch in order to ob
tain the amount of fat and nitrogenous matter 
required for a healthy diet. '1'0 make up for this 
deficiency the pea nut (monkey-nut, ground-nut) 
is one of the articles bought for the compounds. 
This, as will be seen by the analysis given, is very 
rich in fat and it also contains a high percentagc 
of nitrogenous matter. In the samples of this 
article vf diet, which we have examined, a' big 
variation has been ob~erved and in some cases 
microscopical examination has shown that a 
foreign starchy material has been added. These 
,nuts are usually bought grouild, which is probably 
a mistake, since it might be better for the mine 
to buy them whole and do the grinding. '1'0 
iliustrate this I shall give here the analyses of 
five different sa~nples of pea nuts which were 
submitted. 

'Vater .:. 
Nitrogenous 

A 
per (;en~ 
5'15 

R 
pel' c.:ellt 

531 

D E 
IICI' ct~nt pCl't"ent l:er c.;ellt, 

4'68 ,6'20 362 

matter 29'69 27'85 27'12 20'44 1925 
Fut.. 47';~6 44'28 47'UU 36'81 34'4fi 
CarbohJdrate;,... 12'84 17'59 15'66 32'26 1205 
Fibre 2'60 2'59 ;~'OG 2'13 2'()j 
Ash 2'36 2'38 2'48 2'16 2'08 
SuIt (NuCI) Nil. Nil. Nil. Nil. 25'88 

Sample A consisted of whole nuts which 'were 
ground in the laboratory whilst samples H, C, D 
and E were already ground when submitted. 
It will be noted that the whole nuts are highest 
in fat and nitrogenous matter but that the ground 
sample C is practica!ly the same in fat content. 
B is not much below A and C, but D and E are 
considerably lower. This is due in E to the addi
tion of salt as shown in the analysis, and in D a 

microscopical examination showed the addition 
of foreign starches. A noteworthy point "about 
these samples is that C and D were about the
same price, this price being conAiderably lower 
than that of B, which entphasises the necessity 
for having these stores tested· from time to time-
and kept free from adulterants. ' 

In buying these nuts it would be advisable, in 
settling a price, to specify a certain percentage of 
fat as this is the constituent for which this article 
is usually bought. These nuts are sometimes 
pressed and part of the oil extracted. '['he cake 
left in the presses might be mixed with the 
ground nuts but the nitrogenous matter would 
not decrease in the same proportion. The high 
value in carbohydrates bear~ out the addition of 
a foreign starch as found by the microscope in 
sample D. ' 

Let us now turn our attention to the 
bread supplied to the compounds. This article, 
varies considerably from time to time, In the 
baking of the flour changes take place in the 
composition of its components, a certain amount 
of fermentation goes on, with formation of 
alcohol and 002' and some of t.he insoluble starch is 
rendered soluble, while the alcohol is inostly drivcn 
off in the baking. 'fh. Bolas found in six samples 
of bread the following percentage of alcohol. * 

l\linimum '.. '221 
Maximum... '399 
c\fean '313 

Certain changes also occur in the nitrogenous 
bodies, soluble albumen and globulin becoming 
insoluble and are no longer capable of being 
separated' from the starch. * 

In the breads supplied locally it is sometimes 
specified that so much per cent. shall be flour an I 
so much 'mealie meal. W'hether this percentage 
is adhered to or not would be almost impossil'le 
for the analyst to determine as, in the baking, Ihe
starch grains of the different cereals lose most of 
their special characteristics when viewed under 
the microscope, a'.ld as this, the best test for a 
foreign starch, fails we are unable to say whether 
the specified percentage is adhered to or not. 
H too much mealie meal is added the bread won't 
bake properly owing to deficiency in gluten. 
Pobttoes are often used in bread making; the 
undersized potatoes being sold at a low price so· 
that by substituting this article the baker CilD 

effect a cOllsiderable ~aving in the cost of his Ie,,'£' 
A deficiency in ,nitrogen is shown when this. 
article is ellJployed, The mincral adulterants in 
bread are chiefly copper sulphate and nltan. 
Adulteration by eitller of these substlnces we 
have never found practised by the bakers sUP1,ly. 
ing bread to the compounds. Alum can be 

... Foods. their Composition nIHl AnalyslS. A. and M. Wynter
Blyth. uth Editioll, p. 163. 
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detected by the logwood test, and its quantitative 
estimation in the ash is an easy matter, 

I shall now give analyses of samples of three 
lots of bread supplied to the same mine at dif· 
ferent times by the siune baker. 

A. B. C. 
Per cent. Per cellt. PCI' cent. 

Crust 31'5 26'4 36'7 
Crumb 68'5 73'6 63'3 

Moisture 26',10 30'4.3 29'60 
Ash 0'72 1'15 1'55 
Nitrogenous matter ... 11'52 S'50 11'81 
Acidity 018 0'60 0':!4 

Alum (grains per lb.) 361 7'77 4"40 

The acidity is expressed as glacial acetic acid 
and the alum as crystallised ammonium alum 
NH4 Al (S04h 12H20. These samples were all 
of brown bre'ld and show on the average' a higb 
vall.\e in nitrogenous matter. A and C are about 
the average of the article supplied to this mine. 
B is a much poorer quality and shows up badly 
in both nitrogen and "cidity. Since this sample 
was analysed the quali~y of the bread h IS kept 
up to the standard of C most probably on account 
of the baker being notified th"t his bread was 
much below standard. The average "mount of 
fat ill the bread supplied to this' particular com
pound is 1'15%. I shall now give two analyses 
of bread supplied by another baker to two dif
ferent mines. This was white bread and re
sembled baked rice somewhat in structure. The 
crust and crumb were not determined in these 
caS8S as they were not well defined. 

E. F. 
Pel' cent'4 Per cent. 

Water 28'17 28'65 
Ash 0'79 0.4'6 
~itrogenous matter 9'16 7'56 
Fa" ' 1'12 11'09 
Acidity ... 0'23 0'19 
Alum Trace Trace 

In sample F. tho high percentage of fat is 
noteworthy. This is dne to the fact that the flour 
had lard added to it before baking to make up 
for the natural deficiency of fat in this article of 
diet. These two samples are 1I0t so moist as the 
first three quoted bnt they have not such a high 
value in nitrogenous llJatter. The acidity is 
lower than the first three but it is still above the 
limit given by Notter [md Firth, who state that 
0'114% ought certainly to be the limit.* 

All the breads supplied to the compounds which 
have ccme under our notice have a higher acid 
value than the limit above quoted, this may be 
due to local conditions or the IIJixing of other 

... Theory and Prnctic~ (If Hyo'iene, Notter and Firth. 2nd 
edition, p. 3tH. ' . b 

grains with the flour. It is adviimble to test this 
acidity constantly as it varies considerably and 
ought to be kept within reasonable' limits. 
Sample B: it wili be noticed, has an' acid value 
more than double that of any of the others'. 

BeaDS are sometimes bought by the compounds; 
this article has a relatively high value in nitro
genous matter but is much below the pea nut in 
this respect. A sample of the Jugo bean, a 
Sout.h African product which was submitted, 
was found to contain 18'37% of Hitrogenous 
matter and 2'36% of ffl.t. In composition this 
article of diet resembles the Haricot bean very 
closely and is inferior in nitrogenous matter to 
either dried lentils or peas. It is deficient in' fat 
and 111 this respect resembles a cereal. 

We shall now turn our attention to the liquid 
refreshment supplied to the native. The bever
ages which have been submitted by the compound. 
managers have been coffee, cocoa, and the much~ 
discussed Kafir beer. Of the first of these the 
sahlples submitted w,"re roasted and ground 
coffee and chicory. I "hall give I,artial analyses 
of two samples. 

A B 
per cellt. per cent. 

Water 1'40 4'60 
Fat 112'29, 10'26 
Nitrogenous matter 12"69 12-50 
Dextrose ... 328 . Nil. 
Ash 470 2'85 
Aqueous extract ... 3426 4936 

The sample A contained caramel but this was 
probably formed. in the roasting. The aqueous 
extract was obtfl.ined by exhausting 25 grm. of 
the sample with boiling, water, filtering and 
making up tQ 250 cc. when cold,. This ill sample 
A gavc a specific 'gravity of 1'015i) at 60°F. A 
similar extract of pure coffee has B,G. 1'010 that 
of chicory 1 '022. This would give coffee 52% 
and chicory 48% in the sample, but these can 
only be taken as approxililationR as th'e roasting 
had partially destroyer! the tissues, so that the 
microscopical examination was rendered difficult 
and adulterations might thus escape detection. 

Sample B had a foreign starchy material added 
to it. In this instance also the roasting inter
fered with the microscopical examination, but as 
f"r as could he seen the stfl.rch resembled bean 
flour. This adulterant interfered also with the 
estimation of the coffee and chicory by means of 
the specific gravity of the aqueous extract. I 
am strongly of opinion that it would ray the 
mines to buy the coffee beans whole and grind 
th3m in the, compound and add the chicory as 
required, as if roastEd and ground mixtures are 
bougbt it will be a difficult matter to eDsure 
that the article is up to specification. 
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The next be\erage js cocoa. MI'. 1'. SIlCo\\dell 
ill his recellt paper comments' on the value of 
cocoa as a food. Cocoa has undoubtedly a high 
value III fat and also a comparatively high value 
in nitrogenous matter, but the amount taken at a 
time is small. Dr. Robert Hutchison says* 
" The place of cocoa in'the diet is not really very 
different to that of tea and coffee. An examina
tion of the chemical composition of cocoa might 
lead one to suppose that it was of considerable 
nutritive value. But this would be, a'mistake. 
Theoretically, cocoa is a' valuable food -, but 
practically it is not, the reason being that so 
little of it can be taken at a time .... It takes 
about 10 grm. (t oz ) of cocoa to make a breakfast 
cupful of the beverage, and, assuming the 
average composition given already, this would 
yield about 40 (kgm.) calories of energy. It 
would, thertfore, require seventy-five cupfuls to 
,yield the total amount of potential energy 
demanded of the body daily--obviously an 
impossible quantity." 

I shall here give the analyses of seven samples 
0: cocoa which were submitted. 

Water 
Fat 
Starch 
Sugar ... 
Nitrogenous 
Fibre .. . 
Ash .. . 

A B C D 
per cent. per cent. per cent. per cent. 

4'00 5'17 3'28 6'38 
2'3-48 27'39 24'73 23'77 
13'52 6'05 7'10 12'10 
Nil Nil Nil Nil 

matter 17'50 18'53 18'81 18'69 
3'13 436 4'12 5'46 
4'98 i'66 591 6'68 

Acid equivalent of 
ash 5'31 4'90 

5'67 5'73 Calories 

E 
per cent·, per cent. per cent. 

Water 1 '36 6'52 5'60 
Fat 40'61 25'97 29'15 
Starch 20'55 :34'28 12 88 
Sugar Nil 22'76 14,1 
Nitrogenous matter 17'87 838 16'53 
:Fibre 3'76 1'86 5'24 
Ash 5'91 1'49 4'58 
Acid equivalent of ash 2'12 0'65 3'22 
Calories ... 6'30 5'13 5'70 

The acid equivalent of the ash is the number 
of cc. of decinormal sulphuric acid required to 
neutralise the ash of one gramme of cocoa. This 
is determined to find out wh~ther alkali has been 
added in the manufacture. It will be noted 
that in samples A, Band D this value is high 
showing that alkali has been used in these. The 
term calories represeJJts the number of kilo
gramme calories evolved by the combustion of 
one gramme of -the cocoa. A, B, C and 0 were 

• Food and the Principles of Dietetics, Robert Hutchison, 
ll.D, (Edin.), ~-,R.C.P., 2nd edition, p, 331. 

all jlowders of the variety known as soluble._ 
cocoa. ] n preparing this article a considerable' 
percentage of the fat is removed by pressing 

. between hot rolls and the cake is then ground to 
a fine powder. Soluble is an incorrect term as the 
treatment only renders, the cocoa more easily 
suspended.,in"het water. E was in tablet form, . 
and as will be seen is much higher in fat content 
than any of the others; evidently only.a small 
portion of the cocoa fat has been extracted in 
this case. This pr,<?duct is 'a cruder article than 
the powders but makes a palatable beverage 
when made with sugar. It contains a certain 
amount of added starch. F is a sweet chocolate 
with 'added starch Hnd sugar, the starch is added 
in the form of arrowroot. C was also submitted 
in tablet form; it shows up well on analysis, but 
lacks palatability. These, three tablets are all 
about the sallle price and are much lower in that 
respect than the'powders. On analysis the most 
economical is E, as if F is bought for use as a 
beverage the mine will pay a high price for sugar' 
which can be added when the cocoa is being 
prepared in the compound. The beverage prec 

pared from G was insipid, and on this account G 
must be considered as inferior to E. The 
theobromine in these samples was estimated, the 
highest value obtained was 0'76%; this was 
obtained in powder A. The percentage of the 
alkaloid varied from this value down to 0'31/~ in 
the sweet chocolate. 

The third beverage I shall deal with is Kafir 
'beer. The supVly of beer to the native has been 
tbe subject of much discussion; this discussion 
has been chiefly on the effect this liquor h~s on 
the native. That question is outside the scope 
of this paper. ·The Mining Regulations Commis 
sion sent a circular.letter round the mines asking 
several questions as to the control of Kafir beer 
in compounds. A question one would expect to 
be included in the list but which dotes not 
appear, is: ., What is the ,average percentage of 
alcohol in the beer supplied 1" Three per cent. 
of alcohol by weight is the maximum allowed, 
and in the sam pies analysed during the las.t few 
years in the Gold Fields Laboratory this limit 
bas not been exceeded. The percentage has 
varied from one and a half to two and a half. 
As ~.n exp~riment a sample was sent to the 
laboratory immediately. after: starting to brew, 
and the percentage of alc .. hoi estimated periodi
cully with the following results :-

After brewing 1 day 1'31 J;j alcohol by weight. 
" " 2 days 2'07 ,; " " 
" " 3" 2'55" " " 
" " 4" 2-95,; " " 
" " 7" 3'70,; " " 
" " 21 ,. 3 '84" " " 

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
)



Jan. 1911 .r. L. A'!J1J/((.rd-l'lle ilIiue Dust Problem. 309 

This experiment shows the gradual increase in 
alcoholic content the longer the beer is kept. 
When the last sa'mple was taken evolution of 
OO? had ceased and fermentation apparently was 
finished. According to this test the beer was 
below the maximum allowed up to four days after 
commencing to brew. Further experiments 
would he interesting to' determine if there is a 
uniformity in the rate of increase of alcoholic 
content in the beer brewed in different com 
pounds. -

Before concluding this paper I shall give a few 
of the calorific values of the foods mentioned. 
The v:1lues are represented by the number of 
kilogram me calories evolved by the combustion 
of one gramme of the substance mentioned. 
These were determined by means of Mahler's 
bomb calorimeter. 
"L' t. Beef suet 
1.'a . Nut oil 

8'85 
9':H 

Nitrogenous matter: Albumen (white of 
egg dried at 100·0) ... . .. 4'95 

" 1'08 
402 O b h d t Starch (dried at 100"0) 

aroyraes:" 
, ugar " " 

These represent the three alimentary principles 
Mealie meal ." ... ... ... 4'02 
Flour 4'08 
Pea 'nuts ... 6'39 
J ugo beans 4 '08 
Oocoa powder (average) 5'{)7 
Oocoa tabl8t " 5 '71 

These values show the relative potential energy 
of these articles the analyses of which have been 
given in this paper. Pea nuts give a calorific value 
almost equal to a Middelburg coal. 6'36 kgm. 
calories is equivalent to an evaporative factor of 
11'90 expres3ed as the number of pounds of 
water evaporated at and from 100°0 by one 
pound of the nuts, the usual method of expressing 
the heating power of a coal. The suet and oil 
hav,e the highest values, as might be expected 
from the constitution of these bodies, which are 
composed of compounds of glycerine with stearic 
oleic and palmitic acids known as tristearin, 
triolein and tripalmitin respectively. Tristearin 
·has the formula: 

OH2·0.00.017H35 
I 

OH .0.00.017Ha5 
I 

Triolein has 017Haa and 
tripalmitin 0 15 Hal in
stead of 017H35" 

OH2·0.00.017Ha5 
Fats are a mixture of these in different proportions 
and, as will be seen, contain a large amount of 
carbon and hydrogen available for combustion. 
In the carbohydrates the ratio' of hydrogen to 
oxygen in the molecule is' 2 : 1, the same a" is 
found in water. 

From'the analyses I have given of the various 
food stuffs I think the advisability of requiring 

some guarantee from the seller will be apparent 
and also that steps 'should be taken by the mine 
authorities to' ensure that the conditions of the 
guarantee a~e carried out. . . ' 

In calculating the nitrogenous matter the 
factor N x 6'25 has been used throughout 'for the 
sake of uniformity. ' 

In conclusion the author wishes to thank the 
Oonsolidated Gold Fields, their cons1llting metal
lurgist, Dr. W. A. Oaldecott, and the meta,l
lurgical chemist, Mr. A. McArthur .Johnston, 'for 
allowing him to reproduce the figures quoted 
above. 

The President: Before thanking Mr. Watson, 
I should like to say a word about the lamented 
death of Dr. Klein, who was the pioneer on (his 
subject of native dietary, and who,died this week 
very suddenly. He was a member of this Society 
for six years,. and I think it is but right that we 
should record his death with sorrow. We have 
to thank :tIfr. Watson for many things, first of all 
for being one of the select little band o,f chemists 
who submit papers for our benefit, and for 
coming forward with this paper which breaks 
new ground even in this universal Society 
and which must have involved a very great 
deal of work. It will be most useful to medical 
men in giving them South African Ilata in
stead of European data to work out dietaries from. 
I think this is another case in which the labora
tory' with which Mr. Watson is connected has 
acted as a pioneer in improving the effiyiency of 
things on the mines. 

Mr. A. F. Crosse (Past-President): As 
regards mealie meal I was engaged in special 
work in connection with a sanitary scheme on the 
Ferreira Mine some years ago, and I could not 
hel[.> noticing that a very large quantity of mealie 
meal, which had passed through the bodies of 
the Kafirs, had not been properly digested... That 
would show there w,as a loss of efficiency in the 
mealie meaL N ow as regards Kafir beer. Kafir 
beer is not supposed to have a grcf!,ter percentage 
than 3% of alcohoL Yesterday I made a careful 
estimation of the alcoholic contents of some 
ordinary Oape wine. ' It amounted to 11 :7% by 
volume, so that if the Oape people are going to 
supply our native, with Oape wine, it will be 
much over the 3% in Kafir beer. 

THE MINE DUST PROBLEM. 

By DR. J. L. AYlIIARD. 

The vast importance of this subject must be my 
only excuse for so soon introducing it again before 
the Society. Mr. Penlerick read a very able paper 
before yeu recently, and dealt somewhat fully 
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",ith the special ventilation arrangements made 
'op the ip..ines under his management. There are, 
however, a certain number of persons who whilst 
.approving the general principles which he has 
adopted are opposed to many of the details. One 
would he apt to gather from Mr. Penlerick's paper 
th.it the system which has been adopted on t.he 
Ea,t Rand Proprietary Mines was meant as a 
model for other mines, because little reference was 
I~a,le to extensive and very successful schemes 
-elsewhere. 

The f<lct is that in very few cases can one mine 
be taken as a model for another. What appears 
to be more required is a standard series of approved 
principles, ad<lptable, with modifications, to the 
mines in general. It is rather with the idea of pro
lIIoting further useful discussion on the subject 
tllan any personal desire to air my own opinions 
tlHt has prompted me to include 'the subject of 
ventilation in this paper 

Mine ventilation bas received a good deal more 
.attention than the average man has any idea of, and 
tilt're are mines working to-day under able manage
Inpnt quite devoid of expensive artificial aid which 
·can show results far superior to those, wbich some
wh>tt advertise their supposed superiority. Ooal 
mine ventilation has reached a considerable pitch 
of perfection, but the fact is that systems suitable 
for coal mines are only in part applicable to the 
.gold mines here. This is one of the difficulties 
which have to be met and overcome. Ooal 
'mining ventilation. experts can hardly lay claim 
to buperiority over our local experts until they 
.llave rriade provision for the prevention of the 
wholesale destruction of lives which we are so 
frequently and so forcibly reminded of.' I think 
ventilation is too often looked upon as a 
mysterious science, whereas it is only one which 
needs the colleetion of facts and the application 

·()f suitable remedies. The working details may 
.Rafely be left, with confidence, in the hands of our 
·engineers, but useful practical points and hints, 
particularly in relation to dust and gas, may and 
,should come from m:wy of you. 

Again, some people look upon ventilati:m as the 
;sole solution to the problem of the prevention of 
,miners phthisis, nevertheless it is a question 
whether if ventilation were applied as sqme would 
'wish, the very persons whom it'was meant to benefit 
most would not be the first to raise 0 bjection, more 
particularly if the individuals in question were 
subjected to the slightest inconvenience or 
smallest possible' delay in their work. Personally 
I consider ventilation of such importance that in 
.spite of the title of this paper I will deal herein 
.first with certain questions which arise out of 
-ventilation. 

I t occurs to me that there is considerable danger 
:in applying undue force to efisting air currents 

without fully considering all the. attendant con
sequences. The first precaution, which, itappears 
to me, it would be wise to take is to see that the 
passage of dust-laden air throughout a mine 
shall not cause varying danger to the worker> by 
reason of its varying. velocity. I should like to 
heal' this important point discussed, namely, 
wbat is the rate at which air can trarel to the 
bott')In of the downcast shaft so as to give the -
maximnm efficiency. In its passage downwards 
the problem of snPl'lying fresh air to the side 
w')rkings, as well as the obj~ctionable possibility 
of carrying on foul air to tbe various lower 
workings, require very full considera~ion. I 
will now discuss these two points in greater 
detail: 

(1) Ventilation of dTi'ves. - Supposing, for 
ir.stance, in the downcast shaft there are a 
number of development drives only connected here 

. ar..d there, then the rapidity of the passage of the 
downcast air past the lJlouth of tbe dri ves must 
have a point of lIlal'inium efficiency in ventilating 
these side drives. The rapid passage of air down 
one tube placed at right angles to a smaller one 
which is blocked, can only have tbe effect of 
tending to produce a blight .. acuum at the 
working face, and this way account fer the 
stifling atmosphere one' so often experiences in 
these places befrre the drill· is at work. The 
platforms erected at the various levels of the mine 
form, to my mind, an excellent arrangement for 
intercepting a portion of the downc(tst air and 
carrying it to the drive entrance-but think what 
happens where the reverse takes jJlace in the 
upcast shaft. The station platform is surely, here, 
a mest effectual barrier to any passage of air to 
the drive, and unless the air enters from some 
other source, "entilation can only take place _by 
eddying. I have a suggestion to make which I 
think invol ves no serious mining objection, would 
not be at all ccstly, and could be easily intrv
duced. It is, that a few feet, between -the 
entrance to the drive and the platform, should be 
left open as much as possible: a few rails would 
make an open grid over which the track could be . 
laid, strong iron netting in place of boards 
between the rails would make for safety, strips 
of board could be then placed either side for 
walking on, and at a lower level some further 
arrangement to catch any falling stones. This 
would allow the upcast air to freely enter the 
driv& . . 

The manner in which air enters any drive 
from. a shaft is· rather int~r6sting. I think 
I am right in saying that the 'air enters along the 
hanging wall and the return air with foul gas 
along the floor; this is in an qpcast shaft. This 
experiment on a small scale can easily be 
reprpduced. Upon placing a horizontal division 
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in the upper portion of the drive entrance this 
·ord,er is reversed, and the .more this division is 

· extended towards the shaft naturally; the greater 
'the entrance of air. The question as to whether 
this fact can be put to practical use is open for 

, discussion 
2, Diffusion of F07d Ai1·.-The second great 

· point, wltich appears to me to need considerat10n, 
is the )Jractice of leading fdul air through the 
whole workings of the mine before it reaches the 

, surface. Surely this is wrong in principle? 
Not only is it quite II,gainst common sense laws, 
but I have no doubt that in many cases it can be 

, avoided without any particular expense by some 
.,simple Rystem of short -circuiting, and I would 
like to hear from engineer~ 'and others whether, 
if not practicable in developed mines, such a 

, system could not be introduced in opening up 
; new ones. Without seriously interfering with 
- the system of natural ventilation existing on 
,many rriines, I think the more extensive use of' 
· retnrn foul-air pipes along the roofs of drives 
would be very beneficial, especially if these 
)Jipes were connected with a foul ail' shaft, 

,placed above, beneath or alongside the ladder 
way, and led above into a chimney. The 
practice adopted on one mine of placing the 
ladder-way inside the foul-air shaft I think is 
rlecidedly open to objection. The ladder-way 
i~ a very important road fur human traffic, and in 
almost continuous use, and the air should be, if 

, anything, better and not, worse than else\vhere. 
I am extrp!nely surprised to find in one or two 

, cases where elaborate systems have been installed 
that so little attention i,~ paid to the' question 
of friction. In one mine in particular the 
hanging wall of the drives presented the appear-

, ance of a stalactitic cave. Not only were all the 
, elements of danger from falling roof freely ex
hibited, but a very general appearance of bad 
mining; the' very irr,egular nature of the un

,dressed roof set one thinking what effect this 
, element of friction must have on the efficiency of 
the huge fan working on the surface. Generally 
speaking, my'experience goes to show that the 
higher and cleaner a drive the better the ventila
tion throughout the whole mine, 'Again, in some 
mines one finds almost at all hours the stations 
resemble the quay alongside an off:loading cargo 
boat-rails, timber, dynamite and pUlllpS forming 
a llIost efficient barrier to the free passage of air. 
In other mines with different systems the stations 
one finds to be clean, well lit, and as deserted 

- and empty as a tube station after the departure 
of the last train. These mines strike one as 
always the best ventilated and yet without any 
extensive artificial ,aid. It is impossible to leave 
this subject without referring to the remarkable 

- ventilation system installed on the Village Deep. 

The huge fan' alone, and the great attention 
which is paid to cleanliness and efficiency, are in 
thelllselves worth a visit to this mine .. 

On examining the evidence given before the 
Mining Regulations Commission one is struck by 
the varied opinions on the, subject of ventilation. 
Mine captains and shift bosses appear 'to 
champion the efficiency of their particular mines, 
whereas 111lners and others appear to take' a 

'different view. Professor Yates states: " That 
natural ventilation has many things in its favour, 

'but the low increment of temperature in the 
Rand mines, while otherwise an advantage was a 
drawback to it." Dr. Irvine lays special stress 
on local ventilation of winzes and raises, and I 
think ,all of us are agreed that, with regard to 
the fonner, the most stringent rules must be en
forced. '1'he acculllulation of gases in winzes 
with the very frequent fatal results must be 
firmly dealt with. Lastly, turning to the 
recommendations of the Oommission :-
"(a) The ve'ntilating current from the downcast 

shall be suitably split at the entrance to 
every working drive. Such entrance to be 
provided with regulating doors, so con
structed that the opepings for the passage 
of air can be varied as required. After 
passing through the workings the air shall 
be led as directly as possible to the main 
retuEn air-way," 'Were these suggestions to 
be forced upon mines in general I believe 
the result would be little less than dis
astrous. Who is to be told off to regulate 
the doors at all times of the day and night? 
I think the idea in general is unpractical 
and ullscientific, The latter portion of this 
paragraph is undoubtedly right 1n principle, 
but details would have been advantageous. 

"(b) The courses of the supply to uJl working 
faces and of the foul return air from such 

,places should be' kept separate wherever 
i1ecess·try." This is exactly what I strongly 
advocate: in that foul air shall not be carried 
round the mine but short-circuited and carried 

,up a foul-air compartment. 
"(e) Disllsed stope drives and other workings 

shall where necessary be completely closed 
in." I do not see the force of this recom
mendation at all. The arguments given as 
to these places being huge reservoirs where 
fumes and gases accumulate I think are 
entirely wrong. My own experience would 
rather lead me to look upon these places as 
extensive and very useful reservoirs of cool 
air, which during certain periods of the day 
when surface currents are slack,' may 
serve a very useful purpose. To recommend 
them to be completely closed in is absurd. 
Stopes, require periodic examination, and 
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purely for sanitary reflsons 1 would recom
mend a bflrbed wire barrier with padlocked 
gflte. 

After this somewhat wandering preamble, I 
pass to the dust question proper. 

The mediral aspect of the dust problem re
mains to-day very much as it did ten years ago. 
Still receutly a few important matters have 
arisen. Dr. Cumpstone, an Australifln Govern
ment doctor, in a recent report holds the view 
that the very" finest dust merely circulates in the 
blood and does no material harm, and that it is a 
coarser dust which by its constant passage 

V.' 

.I 

i'nteresting point you will see here in a vair 'of 
beautiful micro-photographs taken by Dr. Moir: 
The question as to whether the pigmented mass
is not merely the ordinary surface oxidised red 
sflndstone will have' to be carefully gone into, 
because it is around this mass that the growth of. 
fibrosis flppears to be most active. There is nl:} 
reason whatever why we Ehould consider red.. 
sandstone harmless, and provided sufficient enters· 
the lung It is clear that it IS quite as injurious as· 
coal dust or flily other of the dusts which pro
duce a precisely similar disease to miners' silicosis .. 
It certainly is a fact that the addition of the quartz. 
element to the other accounts for its intensity. 

',' 

Pre:. l.-Ordinary Illumination. Nodule Silieosis in' LUllg, x :l80 diallleterR. 

through the air channels causes the fibrous 
growth. I think thosp who have interested 
'themselves in the subject wonld be inclined to 
agree' with this. Recently, in investigating the 
the dust microscopically and also lung specimen& 
kindly lent by Dr. Mitchell, a doubt has arisen 
as to the quantity and position of the quartz. 
Dr. Muir discovered that only certain portions 
of 'the suppo>ed qm1rtz showed with polarised 
ligllt, and that the pigmented larger masses 
generally taken for quartz dust presented none of 
the characteristics of quartz, but he bas consider
able doubt as to whether the particles which shine 
in polarised light are really qnartz. This very 

I fear we have flll taken the pathology of this· 
disease as definitely settled, whereas it is quite· 
clear it is not so. Considerable work will have 
to be done in this direction before we can 
definitely Eay that the acuten~ss of the disease is in 
any way proportionate to the a:mountof quartz to be 
found in the lungs after death. It may be that 
it is only the passage of the comparatively coarEer 
particlE'S whirh by constant! friction causes the 
disease, or it may be thflt the pigmented portions 
are really accumulations of the very finest 
particlc~, or that botb co III bined really contribute' 
equally to the disease. It is also quite clear that 
before there can be any possible hope of really 
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scientific treatment, the absolute pathological 
<:ause or causes must be 'established. 

At the same time I do think a vast deal more could 
.be done ior those in the earlier stages of affection. 
Breathing exercises either induced or voluntary 
together with suitable inhalations and careful 
.regulation as to exercise, carried out in some 
<:entral institution, would, 1 feel, do a great deal 
towards checking, if not curing, many cases of 
early disease. Such an institution, if successfnl, 
might then be extended in connection with the 
various hospitals along thp, reef. This would 
meet the class of cases of men continuing work 
and those ,';ho would not for many reasons care 

Test for d·ust.in mine ai1'.-As the sense of 
smell is one of the best tests for' certain €oases so 
we may say that the sense of sight is the 
best test for dust. Complicated systems of 
trapping air lead to many objections, and 
are quite unnecessary. For all practical pur
poses the ace'ylene gas 11l.mp against a dark 
surface wi.ll de1llonstrate the presence or other
wise of very minute quantities of dust, and when 
the mine-air in general is so purifiod that little 
is shown by this method, we lI,ay take it that 
silicosis is no longer being produced. Dust has 
to ,be reduced to a certain mimmum; after this 
the ordinary arrangements of the air passages of 

FIG. ll.--Nutlnle of Silicosis in Lung, Polansed Light. x 680 diameters. 

to enter the fin'!.l sanatorium. That silicosis 
does not, in all cases, proceed to a fatal ending, I 
.think, is clearly proved by the considerable 
.number of men who have survived. 1, for one, llo 
,not accept the view that silicosis once started 
must invariably take a fatal course. The ques
tion raised as to the grade of dust which does the 
most harm is, I think, only of importance 
medically, when one takes into consideration the 
;fact that all the grades in question easily fioat in 
the air. 

the human lung will suffice to deal WIth 
it . 

D1t~t JJj'oclncecl by blastin,q and shovelling,. -The. 
practice of wetting drives and stopes must not be 
by any means diminished. There are different 
systems on almost every mine. The object to 
he aimed at should certainly be the more even 
di~tribution of the water, and this can only be 
attained by using proper meam. 1 should like to 
draw your attentlOn to two simple forms of 
sprays. The small one is in use with excellent 
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results 011 tbe City and Suburban, and the· 
larger one ou the Village Deep. The small 
spmy is made from an ordinary gas plug, and 
the larger one from' a water plug, but both on 
the same pl~inciple. There iR n()thing to clog or 
get out of order, and the maximum surface can 
be evenly wetted with a minimum supply of 
water. The smrdl type is suitable ~or the drives 
and raises, the large type for stopes. I was 
surprised to see how easily the hanging and foot 
wall could be wateled at the same time, and the 
large area damped down with so little water. 
The regulation as to the extent to which 
a drive should be wet down bef(J1'e blasting 
might easily be extended to fifty feet, consider
ing th~.t in most cases it is quite easy, standing 
still, with a hose, to wet a dri ve properly 25 f<let 
each way. I see no reason why, say once a 
week, the whole of the dri ves in a mine 
should not be systematically washed down 
with some suitable disinfectant. This could 
be easily done, and the benefits which would 
result would be \vell worth a trial. In per· 
using a recolllll1elldation of the COll1missiol) 
for the use of water in allaying dust, I find 
that its use is advocA,ted in rising, and that the 
discomfort so produced may be obviated by the 
miner wearing a mackinto~h. Had the Com
mis:::iofJ recommended that the individual should 
strip, the same might have been seriously con
sidered, but the idea of a mackintosh in a stifling 
place like a rise strikes me as absurd, as also 
another recommendation to the effect that a jet 
of water should 'he played over the collar of a 
hole, quite rega'rdless of the fact that the dust 
comes out principally below the drill, and that 
water playing above the drill, would quickly block 
the hole. 

Prevention of Dust p1'Odnced by Dl'ills:--Six 
months ago when I made the titatement that the 
dust so produced could not be properly destroyed 
by spmys or atollLisers, I do not think the same 
was taken seTiously. Our worthy President, I 
think, is himself now quite· satisfied that a spray 
prnjected against falling dust leaves a gool deal 
of the finest harmful particles quite free. The 
simple expedient of keeping the working faces 
wet does infinitely more good than any attempt 
at directly spraying the falling dust. The 
average miner will not take this simple precaution 
-of wetting the face, although no one knows better 
than himself the great advantages which can be 
gained . 

.My sys'tem of catching and destroying the dust 
at the drill is now so generally known that I need 
not refer to' it here. * 'The difficulty of "collaring" 
the hole I despair of overcoming by mechanical 
means, not so 'much because of the difficulty 

,* ~l?is {ollrr!,al, A'ugus~, 1910 

itself, but on account of the indifference of the 
average miner. I propose, however, ~g-etting over' 
the same in another way. The miner mayor" 
may not wear a respirator-if he wishes to kill; 
himself no one can entirely stop him-but we' 
can prevent him killing others in the mine. 
During the short process of collaring the bole" 
the Katirs should be induced to wear respira· 
torR of a suitable type. The dust produced .. 
can be prevented from reaching the other workers .. 
by inte,·cepting.a wet sacking \>affle at some 
distance back from the drill. I sincerely hope that 
those interested in any of the other numerous· 
attempts to destroy the dust from drills will bring' 
any practical scheme forward and promote dis· 
cus~ion. Provided the m"in object is not delayed 
I would willingly give way to, and accept any 
system which was generally considered to be' 
better than my o\\'n. The fact that a successful 
inventor ought. to reap ·a reward of several] 
thousands a year'in royalties would be welcome .. 
to me, ,but I may· here add, that, tbe only reason I 
did not myself take a commercial attitude was .. 
that 1 knew perfectly well t.he difficulties woulc~ 
be tiO greatly multiplied, that the object I had in
view, mIlleiy, the relief of suffering humanity at. 
the earlies~ possible moment, would be very: 
seriously delayed. 

I regret to s~y that though there are many' 
intelligent miners on the reef who readily' 
accept means of relief, the majority remain a&· 
indifft'rent and careless as ever, thinking of' 
little or nothing but their monthly cheque. 
ThiR class of man i8 himself the mRin obstAcle 
to" all reform. Fines are useless j notlung short 
of ri-k of imprisonment will bring him to a sense 
of his duty to himself and those depending on" 
him. The dust produced by blasting may: 
be greatly lessened by prop~r watering before
blhsting. and not after. I I'ropof'e, also, that a'. 

. systematic introduction of wet sacking baffles in 
various parts of the mines be inforced, which wilIl 
to a large extent catch the finer dust. The objec
tion that,it may to some degree interfere wi~h, 
ventilation in general is I think withoqt any 
serious foundation. These baffles may even be' 
placed horizontally in the upper portion of a 
drive and thus serve a double purpose. The' 
object, after all, is not, to circulate enormous· 
quantities of air, but sufficient, in a p'lre state, 
free from dust. '; . 

TAe single sh1ft.-Undoubtedly the universal] 
introduction of the single shif;t principle would 
be of great benefit. The mine\ like any buildi ng 
inhabited by a large number of individuals,. 
should have' a period free from occupation in, 
which the air can be replaced. The important. 
point iSI that if, with such a system, blasting a.t; 
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all hours is still to be allowed, tben tbe whole 
idea will be nullified. 

The fij'ing of the. fuse.- This very important 
question has been dealt with previomly, but at 
the last meeting was treated in a somewbat 
frivolous manner.' Fifty pounds (more or less) of 
burning dynamite daily in a mine is no laughing 
matter, and yet this is not very far from correct. 
Ligbting fuse with burning dynamite is primi
tive and wrong in the extreme, and yet wben 
other methods are suggested some memhers' 
make rude reference to their grandmothers. Mr. 
Laschinger suggested a blow-lamp; and another 
urged electric firing. Of course, we all knew 
that wbat is wanted is an efficient and barmless 
fuse lighter. There are several in the market, 
but one bears very mixed opinions of tbe same. 
When -'one recollects that tbe goi'ng out of the 
lighter. perbaps, only once in a thousand times, 
may mean the loss of tbe miner's life. one 
realises the importance of the subject. Personally, 
I see no ohjection to electric firing in drives, 
rises and winzes. The question to tbe contrac
tt r is merely one of price. I understand tbat 
on an average it costs about eight-pence for 
dynamite. If all tbe fuses cut as usual wpre 
brought tog~tbcr and inserted in some form of 
Bickford igniter there would be no difficult) on 
the score of price. Cheap leads could be easily 
carried along a .drive, and the firing take place 
from the station j as to whether this would be 
practicable in extellsive stopes Imus~leave otbers 

. to decide. . 
Failu?'e of Water Sttpply.-Tbe total absence 

of water despite the Regulations at the presf'nt 
time in some mines in certain places calls for mort' 
tban passing comment. I do not blame the 
manager: I blame. the directors, and I strongly 
recommend the experiment of a short term of illl
prisonment without the option, for the managing 
director of any company wbich wilfully disregards 
the law: Let a litw be passed tbat any company 
not supplying the necessary water sball be 
punished in the above form, then you will find 
the law will be obeyed. No director will ever go 
to prison, because he won't run the risk. Anyhow 
the time ba~ arrived when a stringent law 
must be enforced. Tbe commonest causes of 
water failure are burst and injured pipes and 
hoses. Iron pipes rapidly corrode. If the 
pipes were wrap~)ed in tarred strips ·.of canvas 
and covered, they would last probably for 
years. Tbe tank system, with ball-valve, and 
properly covered, as existing on the Village 
Deep, is one of tbe best on tbe Rand. Tbe hose 
pipe is very commonly at fault; the half-inch 
pipe, used extensively in some mines, and par
ticularly on tbe Nourse, is quite sufficient for all 
purposes, and has obvious advantages over those 

of larger diameter. Tbe failure of'the hose pipe 
is due to several causes, principally the unsatis
factory armouring, and also the connections. In 
many mines the iron cocks are being r~placed, 
by brass, with very satisfactory results .. The 
mine water is seldom sufficiently. strongly 
impregnated with sulphuric acid to afl'ect, 
brass, though in most, the action on iron is. 
very marked indeed. Hence connections should 
either be of brass or iron, tinned. The armouring' 
of most boses is tbeir weak point, and this refers 
to both air and water one~. The wire is galvan
ised and the zinc is rapidly eaten away, the wire, 
rusts, loses its rigidity, and is stamped into tbe 
outer coat, The outer coat of most water hose 
pipes has a very large percentage of sulphur' 
which under these conditions very soon cracks, 
outside water travels along the canV1.S ·lining. 
wbich quickly rots, with tbe result tbat the· 
pressure from within soon completes the destruc-
lion. Hose'pipes seldom if ever degenerate from 
within. The remedy is simple. All hose·pipes. 
should be armoured with wire coated only 
with pure tin, and not galvanised. Tbis sugges-
tion was Illade to Mr. Laschinger for a recent speci
fication and I'believe he em bodied it in the same. 
The extra co"t would be tritling. In specifying 
for water hose-pipes the percentage of rubber to· 
sulphur should b.l cleitrly stated, and the point 
rememb2red, that cheap pipes are the dearest in. 
the long run . 

. Respij·ato1'S and their Uses. - Time will not: 
allow me to deal fully with this qupstion, I'uh
licity has already been given to the new type 
introduced by me. The baffle principlc is new, 
and I believe it will serve a useful purpose. 
The fitting of all drills with some system of dust 
destruction' will take time, and in the interval 
deaths will be increasing. The j'espimtor is. 
only meant as a second line of d~fence, 
but its use should be encoll/raged both in 
'whites and blacks. It tIJill always be useful' 
dU1 ing the pr'ocess of holp collaring on piston 
drills. Whether boys shovelling will be able to 
endure the slight extra exertion remains to be· 
seen. That it is possible for those occupying 
such posts as shift bosses to wear the same I am. 
now firmly convinced. One of my instructors con
tinually wears his respirator and his work is. 
more than equal to the above, ,wd he tells me he 
finds no inconvenience even when compelled to· 
breathe deeply. 

Why so lIlany young men are to-day fall
ing victims 'to the dise~se is a question 
I will try. to answer. The shift boss of to-day is. 
generally a man of gentle birth, often an athlete, 
and a man of study. . He is called upon to per
form the mo£t arduous duty in a mine, that of 
climbing up innumerable stopes, rises and ladder 
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ways. In the process he breathes very deeply, 
.and thus, more rapidly ir.hales the deadly dust 
into his lungs. More shift bosses should be 
appointed and their' duties lessened, otherwise, 
unless they are able to adopt precautions, their 
·death rate will shortly be aPlJalling. I may add 
my personal conviction, that the shift boss of 
to-day is called upon to perform very nearly 
twice the amount of work of his predecessor of 
six or seven years ago j whether he does so as 
thoroughly is not for me to judge. 

My work in this direction is entirely due to 
the suggestior,s recently made before this Society 
by Mr. Hildick-Smith. . 

The Problem Politic.-Probably not in the 
mining history of the country has a more serious 
position had to be faced. Public opinion 
demands that miners' phthisis, being a prevent 
ible disease shall cease-and yet the vast majority 
of the very beings most interested offer a stub
born resistance, Are the 'miners absolutely 
insane or rendered devoid of thinking power by 
reason of thei'r calling, or what is it 1 • I will try 
and portray the. very near future. The position 
to day, is' ·that exactly what most of us feared 
w0]lld happen, is taking place, The miner 
(principally the contractor with three . drills on a' 
bar) refuses almost point blank to accept and use 
t~!! means, pficed in his hands for preserving his 
·own life and those around him, because' it is a 
little extra trouble and might, at the very outside, 
in, the course of a whole shift, delay his work five 
minutes. The above. to a lesser degree, applies 
to: ~, litrge extent to those using percussion 
·dI:i1ls, but the worst offen'ders of all are the 
f~reign,e~s. The miner. thinks, rightly or 
wrol!gly, that he knows hi~ strength .with 
reg~rd to his personal value and indispensableness, 
and . acts up' to' it, With regard to the 
pereusEfion d~i1l he is somewhat conscio~is of his 
weakness j true, my system is slightly" less trouble 
in this instance, and there, is the additional fact, 
th"at' he'ca'n be far' more easily replaced. 

:TIle Governrnimt threatells to step in, not 
· directly, by forcing the use of these life preservers 
by the men themselves, but indirectly, by intro-

· ducing a Compensation Act, and making others 
·do the work. 

Firstly let us take the Government atti
-tude. Would e'ffective compulsion. direct be 
possible by means of introducing a large 

· staff of efficient inspectors or by any system of. 
. espionage 7 The former would be impracticable, 
.and the latter unsatisfactory. Only those 
intimately connected with mining difficulties can 

: possibly realise the objection to the former, and 
inspectors venU8 men backed by boys must end 
in failure. The huudred and one way~ of com
municating the fact of an inspector's approach, 

and the vast difficulty in rapid movement in a 
mine, would, also make for failure. This, 
is clearly realised, hence the Government's 
unly hope is to throw the whole respcnsibility 
upon the. mining houses. Now what is the position 
to day! The majority of the mining houses have 
made, and are making, a determined effort to cope 
with the difficulty, but are met with the stn~born 
opposition of the men above referred to. Realis
ing this deadlock, I endeavoured to get a meeting 
.of all the mining houses, with the object of 
continuing, and making a general move, so that 
the men would be treated universally and com
pelled to adopt the means placed in their hands 
for the preservation of their own lives, and those 
working in the rest of the mines. As long as 
each mine loyally forced its men to adopt some 
particular system then it would be useless to 
thre'Lten removal on the part of the men; because 
they would be subjected to similar treatment 
everywhere, The houses replied, that; though 
willing to meet, they could not see that any 
good would result. This is quite inexplicable 
considering the fact that their own engineers 
have stated to me that a general move in the 
above direction was the only remedy. , 

It is only possible to read between the lines, 
and draw the conclusion that some few of the 
houses, though agreeing to the principle, could not 
be trusted to carry it out, and by laxity, would 
obtain the best men, Loyalty between the 
mining houses can no more be expected than thl:) 
same in any other branch of commercial life. 
Still it is the remedy and one which will have ~o 
be recognised if force is to be used on their side, 
The question of compensation, which will almost 
immediately be brought forward, will,be fraught 
with innumerable difficulties and endless trouble. 
Ho,; will it affect the miner? And he~e 
I cannot but admire the pluck of the Govern
ment; that is, if it has really seriously considered 
the consequences, 

I have no authority to speak for the mining 
houses, nor have I any but my own ideas of 
what they will do, but as a reasonable Ulan who 
can see as far through a wall as tDe rest, I 
think they will say something to this effect: "We 
have tried all we can to induce you men to save 
your own lives, both now and in the past j by 
your folly you have largely brought about the 
present position; we are compelled to provide for 
you in the future, therefore, you 'must pay your 
shan'." Now, what will be the cost? Unless 
some very elaborate system ;of exclusion is intro
duced and .all the present men replaced by 
healthy ones, and these healthy ones only per
mitted to mine for a comparatively short period, 
the cost must be almost prohibitive for mining. 
If, on the other hand, the present system is to 
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proceed, and the men are to be simply compen
sated, what does it mean? It means that every 
miner must, for the purpose, be looked upon as 
sooner or later liable to contract the disease. 
Hence his pay must be reduced by one
half. This is the fact that miners ana the 
Government have to face. Under all these cir
cumstances the miner should consider his position 
before it is too late. 

He must remember 'the history of some, 
of the industrial disputes. He will recollect the 
cotWon troubles, which resulted in the introduc
tion of machinery to the disaster of the workman. 
Industrial upheavals almost invariably lead to 
industrial reforms, and the latter, in many cases, 
means mechanical replacement of the labourer. 
The after-dinner speech of a certain prominent 
engineer the other night should make the miner 
reflect; there are other possible ways even of 
drilling holes in rock which would produce no 

dust. If the miner means to place himself in 
direct opposition to his own interest~, then science 
backed by wealth will step in and beat him, and' 
he will get no pity or sympathy, and will have 
no one to blame but himself. 

The President: I have pleasure in moving a 
hearty vote of thanks to Dr. Aymard for the 
paper, especially for the great trouble he has 
been to in making this useful model of a mine 
which will be of service for future experiments. 
There is plenty of controversial matter i!l. this 
paper and I anticipate that there will be much 
interesting discussion on the subject. I have to 
show' you also a couple., .. of lantern slides. The 
first displays particles of 'street dust moderately 
magnified. In addition to red veld dust and white 
angular quartz, there are several large organic 
particles. The second is the finest dust froni Dr. 
Aymard's device for catching dust at the drill. 
It was obtained by shaking it through the pores 

• '\ • I 

FIG. IlL-Street Dust de~osit~d in a fortnigLt's exposure on slide in Laboratory, 25 feet from ground. 
x about 150 diameters. 
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FIG. IV.-Finest Dust from Drills, showing pyrite. x 330 diameters. Scale-division == 0'0075 m111. 

of a linen bag, nevertheless it shows a'remarkably 
large number of pyrites particles, which may 
have a special bearing on its action on the 
lungs. 

Dr. Aymard (Associate): I did not know that 
Dr. Moir was going to bring up street dust again. 
Here (referring to the strike of Tramway em
ployes) we have an example of what has to be 
done to bring the 'fown Council to a sense of 
its responsibilities, We have spoken frequently 

:about the Municipal Crusher House at the Fer-

reira, but I suppose it will be necessary to throw 
a cart-load of dust into the Town Council meet
ing before they will take the slightest notice, 
and at all events we sha:ll certainly be put 
to considerable trouble before they will take 
notice of it. The men :at the Municipal 
Crusher House are living in t)lis dust, but noth
ing is done to keep the dust down, One may 
refer to the matter in the public Press, but still 
they take no notice. It is only when violent 
measures are taken that they suddenly arouse 
themselves to their responsibilities. 
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THE DISTRIBUTION OF PULP FOR_ 

TUBE MILLING. 

,( Rettd at September Meeting, 1910.) 

By G. A. ROBERTSON (Member). 

REPLY TO nIi:lCUSSION. 

Mr.G.A. Robertson (Member): I might have 
·said a good deal in an attempt to prove the merits 
of a device which did not in the knowledge of the 
author exist. Instead ,of so doing, and stating with 
.reference to present methods adopted for distri
buting the pulp between tube mills that "none 
of those methods could be consi.dered satisfactory 
under :Joll operative conditions," I thought Rome 
one might have challenged my statement, or 
perhaps shown a more efficient design than the 
one put forward in my paper. 

I have to thank Prof. Sta~ley for pointing out 
the omission, ~howing how the pulp got into the 
,distributor, and have also to thank Mr. Fraser 
Alexander for his frank admission of the difficulty 
in pulp divis~on. This was my excuse for writing. 
·the paper. 

For a small tube mill plant the wedge principle 
,gives wonderfully good results. The accompanying 
sketch shows the wedges in the 'bottom of the 
launder which, being secured with bolts, slide in the 
,slot shown, and with adjustment will divert a 
portion of the coarse sand ir~ the direction required 
without necessarily touching the division gates. 
·Coarse sand always flows in the middle of the 
stream where the velocity is greatest, and this is 
the chief reason why the equal division of pulp 

·cannot be affected by the mere use of gates placed 
,equi-distant in the stream. Bearing in mind also 
that the coarsest sand is nearest the bottom of 

·the launder, and can be divided up by the 
,method shown in Fig. 1., (which was designed by 

FlO. 1. 

Mr. T. W. Travers), the division of the moisture 
is also made easy by the adoption of an adj ustable 
suspended gate dipping diagonally into the 
stream. The wedges in' Fig. 1. are 2t in. deep, 
and the depth of the stream is about 10 in. 

Having alluded to another distributor which 
could be adapted to large tube mill plants, * a 
modificatioll in that design can be seen in the 
Kidney pulp distributor. t The author there 
points out that when a concentrating table is 
stopped the shut off segment in the distribu~or 
overflows to the next adjacent segments and con· 
sequen tly overloads two concentrating tables. 
This is perhap~ not of much importance for a few 
minutes stoppage of a concentrating table, but as 
we have at times to shut down a tube mill for 
~4 hours a further modification in these designs is 
necessary. Either of these designs, however, could I 
believe be made to give more accurate results than 
the one shown in my paper, at least in so far as 
giving any desired and different pulp loads to the 
various tube mills. To these methods which 
g:ve me the" keynote" I now show the following 
improvements relative to. the discharge from the 
distributor. The advantages here ar\l: Equal 
spacing of the gates to represent any number' of 
equal segments without interference with the 
discharge, greater simplicity in operation, an 

\~ .-

f.04.1 

* See this JOUI'Ha,{, VoL xi., Jul~r, l!no, p. 38. 
t See Engineedny and Jlil1i'llgJ01.l1'nal, D.TOL 20, 1910, p. 1046. 

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
)



320 ,The Journal of The Clwmiciil, Metallurgical and Mining Society of South Africa. Jan. 191! " 

adjustable fall for the gravitation" of pulp from 
the distributor, and a full view of the pulp flow 
by the shiftsman. Fig. II. shows the half sec
tional elevation of the revolving barrel. Fig. III. 
the sketch plan of the circular la'under and divi
sion gates. The pulp from the revolving barrel, 
or Butters' distributor, should be delivered 
on the inside of the launder about the line 
A. . 

It will be seen that each launder leading to 
the tube mills has two discharges C in the side of 
the distributor, either one or the other being 
available for the segment share of pulp flow 
under all conditions. To divide the pulp in 
accordance with the grinding capacity of each tube 
mill, gates (Fig. IV.) should be placed on the top 
of the equally spaced gates, and being adjustable 
to any angle will decrease or increase the length 
of the pulp flow arc. The actual difference between 
a discharge in the bottom of the distributor and a
discharge through the side of same is that the 
former is a flxture for all gra.des of pulp to flow 
through, whereas the latter by heightenilg the 
division gates also allows the heightening of the 
discharge lip, thereby giving a greater fall for an 
increasingly coarser pulp. 

Mr. H. W. Jane points out* that a tube mill 
when newly lined with 6 in. liners absorbs 
85 h. p. and after 66 days 125 h. p. It would 
seem ridiculous to give these tube mills the 
same pulp load. The use of the top gate, 
Fig. 3, is obvious. This gate is easily fixed by 
a wood wedge against the periphery of the 
launder. The method shown, if properly applied, 
will give accurate results under all conditions. 
Other unpatented devices for pulp distrihution 
can be seen in the 11fining Magazinet. 

The fullest 'efficiency of any method of hydr~u
lic classification, whereby single classifiers or 
a combination of classifiers act independently 
for each tube mill, and fed from one and 
the same head can only be seen to advantage 
when the stream delivered to such classifiers 

, contains the like ratio of solids to moisture ill all 
cases, irrespective of different tonnages of solids 
delivered to such classifiers. The proper adjust
ment of the underflows of the classifiers will then 
make all the ovp.rflows of the same grading, and 
also of the same assay value. Without amalga
mation of the mortar box flow an increase in the 
moisture delivered to any classifier over that of 
the others, will carry in that overflow a greater 
proportion of the free gold, and this indeptndent 
of the gradings being equal. 

• -1;- See discus:5ion on "Grading Analysis and their Application," 
tIns .Juurnal, July, 1910, p. 19. . 

i See Mining of Lead Silver Ores, June, p. 446; also Flow 
Sheet of Miami Concentrator, Sept" p, 221. 

THE CLASSIFICATION OF TAILING 'PULP 
- PRIOR TO CYA:NIDING. . 

(R~ad at October 31eeting, 1910.) 

By EDWARD H. JOHNSON, M.I.M.M. (Past
Pre"ident). 

DISCUSSION. 

Mr. A. McArthur Johnston (Past-P?'esident):: 
The very interesting as well as instructive paper 
submitted by Mr, E. H. Johnson brings forward: 
one or two features which 'can well occupy our, 
attention, and which have not only a technical; 
bearing but also 9.n educative aspect. 

As it may interest many of our members I 
should like to place before them a few figures, ' 
which were obtained at the Simmer Deep* some, 
eighteen months ago, and which present some, , 
features differing from those quoted by Mr. 
Johnson. 

One of the main points elucidated by him is that: 
during separation in the cones of the sand and 
slime, the richer portion of the finest sand, i.e., 
pyrite, is retained in the sand charge where I 

longer treatment is available' than in the slime 
,circuit. This advantage was long ago recognised 
at the Simmer Deep, itnd periodically tests and' 
assays were made to determine the stability of 
such separation. I may here quote a typical' 
example :-

Sancl Original.-
Per cent, 

by Weight 

- 150 + 200 19'56 
- 200 l2"1l 

Slime Original.-
- 150 + 200 5'98 
- 200 (less washed 35'41 

, slime, 

Pyrite 
(FeB") 

per cent. 
2'95 
896 

0'27 
1'39 

Assay 
Value 

dwt. 
3,76 
9'1l " 

0'82, 
2'46-

The advanta~e of putting this low grade fine 
sand into the slime plant, where working costs, 
are lower than in sand treatment vats is 
'evidenced by experi,mental further treittmen~ of 
,the residue slime, when it was found that no 
lowering, of the undissolved gold value therein 
took place. 

Dealing next with the rate of solubility of 
the gold in a sand charge ;.vhen using a weak 
cyanide solution, you will have noted that with 
the collector vat as treatment' vat, Mr. Johnson's' 
figures and chart show that the maximum value 
of the percolating solution entering the precipita· 
tion boxes is attained betweenl the 60th and 70th 
hour after starting to fill the vat, whilst this 
solution does not get to 0'10 dwt. till between 
the 185th and 200th hour, or approximately 8 

* For description of s. D. plant, see this J uurnal, May, 1909. 
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days after filling began. These figures are 
extremely interesting as showing what may be 
expected when dealing with this quality of sand 
and with this treatment. As indicative of what 
happens with a lower gracJ.e proposition and with 
a transfer from., a collector to a leacher as part 
()f the treatment, I would place before you the 
following chart (see Fig. 1.). 

.Grading of Charge.-

+ 60 ('010 in.) '" 
-,60 + 90 ('006 in.) ... 
- 90 

Assay value of original 
Assay value of undissolved gold 

at time of transfer 

.... 

,s. 0 

~ 
0 ~ 

~ 
~ 
~ 

0 
~ 
~ . 

I 

0 /! 
.. V. ! ~ . 

2.. 

,. 
c~ /." 

.. 
0 f 

l 

1. 
per cent. 
14·7 
36'5 
48'8 

dwt, 

288 

100 . 

I 

, 
, 
, 

.. . 

. , 
\ 
I 
I , 

1 

II. 
per cent. 

15'9 
40'7 
43'4 

1'16 

OR/(; 

fI.G 

I 

~ . .. ' ., , .. . . 
" : , 
\I . , 

,Assay Value of .Residue.,-
Total gold... 0'52 0'5] 
Undissolved gold 0'50 0'50 
From this chart it will be noted that the maximum 
value of the leaching solution is reached shortly 
after transfer, viz" 40 hours after starting to fill, 
whilst in 88 hours this solution is coming off 
steadily at 0'10 dwt. 

It will be noted also that at the time of 
transfer, 30 to 40 hours after milling, close upon 
60%' of the total 'gold in the charge, or 70% of 
the soluble gold has been sent to the precipitation 
boxes. 

The strength of sodium cyanide solutions used 
was from 0'026% to Q'030% KCN for filling and 
leaching before transfer, whilst about 100 tons of 
'100% KCN solution 'was pumped on after trans
fer, the remaining solutions being weak and, 

r 
o,j,. 

.D 
VNHlSR ~D 2·8E c84Dwr 
jRTTRRIV ISFEJi' ;.OC " 1°'6 • 

.-

, . . ., 
I ' . , 

~ ........ ' \ 

~------ - ----- -
4- 8 ,21!52024283236404448525660 68.7680 SS 96/00 110 120 ,3Q 140 

HOl/fiS 

~N~:~I-_/--rl-· ~~rNts~mt J 
Fw. I. 
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, , . 

finally, slime washes. The lower chart (Fig. 1.) 
depicts the strength of cyanide solution after 
leaching. . 

In order to ascertain whether length of treat
ment or increased, extraction would be affected 
by dropping the transferred sand into solution, I 
made a series of tests as nearly as possiblesimihr 
except that in A the strong solution was pumped 
on the sand after this had been levelled, whilst in 
B, the solution was placed in the vat before 
starting to fill with sand. This, by means of the 
Blaisdell distributor, was scattered fairly evenly, 
and owing to its freedom from slime, no difficulty 
was experienced in leaching. 

Herewith are seen the .comparative results :
TABLE 1. 

A.--01·dinary Filling. 

Number Assay Assay Value Residue Last of Value Total Undiss. Drains. Moisture. 
Charge. Original. Gold. Gold. 

------------
dwt. dwt. dwt. dwt. 

(1) 598 2'88 066 0'65 0'08 --
(2) 600 2'92 056 0'54 0'10 -
(3) 602 :3'74 056 0'55 0'05 12'5 
(4) 604 2"60 0'56 0'54 0'06 --

(5) 605 2'80 0'53 0'52 0'07 --
(6) 607 2'76 0'57 ' 0'55 0'08 -
(7) 610 2'76 0'56 0'54 i ,0'05 -
(8) 612 278 0'64 0'63 0'06 8'0 

--- --------- ---
Averages 

I 
2'78 0'580 0'565 0'07 10'25 

plilr cent. 

A d· +60 
verage gra mg _ 60 + 90 

13'35 
45'67 
79'67 
79'13 

Extraction (based on U.G. value) ... 
Extraction (based on T.G. value) .. 

B.-SoluMon Filled Vats. 
~ d §. 

Number :;:: ~.;: oo~il Assay Value Residue Last 'Mois. of ~ -2 'eli §.2:E Total Undiss. Draius. ture. Charge. < ;.. 0 "' ~..;: Gold. Gold. 
--------------------

dwt. dwt. dwt. dwt. 
(9) 597 2'80 50 0'68 0'66 0'09 -

(10) 599 3'08 75 0'56 0'55 0'10 -
(11) 601 2'60. 75 0'5:l 0'50 0'06 -
(12) 603 3'00 100 0'56 0'55 0'08 -
(13) 606 2'64 100 0'5n (\'55 0'09 -

(14) 608 2'92 100 0'55 0'54 0'08 -
(15) 609 2'88 100 0'60 0'58 0'14 8'0 
(16) 611 :3'72 100 .0'58 0'56 0'06 9'5 

---------------
Averages 2'83

1 

0'576 0'561 0'087 8'75 

per cent. 

A d· +60 verage gra ll1g _ 60 + 90 

Extraction (based on U.G. value) ... 
Extraction (based on T.G. value) : .. 

13'27 
45'30 
80'17 
79'64 

'I'ABLi:II. 

Comparisori of solutions dr~ining from leaching. 
vats filled in ordinary way and in strong cyan.ide 

solution. . 
A.-Filled in Ordinary Way. 

Charge n~mbers ... 625 633 ; 

Tons . " ... 745 .', 745 
Original average value 2'56 dwt." 2,'88 dwt. 
Solution in collectors . 560 tons 775 tons 

1st 4 hours' leachIng 3'06 dwt. 3'70 dwt. 
2nd ,. 2'67 

" 
2'12 

" 3rd 
" 

1'80 
" 

2'3.5 
" 4th 

" 
1'20 

" 
1'54 >T 

5th 
" 

1'06 
" 

1'26 
" 6th 

" 
0'56 

" 
0'77 >T 

7th 
" 

0'40 
" 

0'60 
" 8th 

" 
0'3~ 

" 
0'34 

" 9th 
" 

0'26 
" 

0'26 
" 10th 

" 
0'12 

" 
. 0'26 

" 11th 
" 

0'11 
" 

0'20 
" 12th ,. 0'10 

" 
0'18 

" 13th 
" 

0'08 
" 

0'12 >T 

14th 
" 

0'15 
" 

0'15 
" 15th 

" 
0'10 

" 
0'12 ". 

16th ." 0'05 
" 

008 
" 17th 

" 
0'05 

" 
0'(16 

" 18th 
" 

'0'03 
" 

0'05 ". 

19th 
" 

- 0'07 
" 20th 

" 
- 0'06 

" 21st 
" 

- 0'05 
" Last drains ... 0'06 

" 
0·06 

" Total solution added 1,530 tons 1,597 tons 
Residue total gold ... 0'55 dwt. 0.:64 dwt. 
Residue undissolv. gold 0'54 

" 
0'62 

" Moisture in residue ... 9'3% 9'5% 
Grading (residue) + 60 13'2 " 13'4 " 

+90 49'6 " 41'6 " 
Extraction (base on 

undissolved gold value 78'9 " 78'4 " 

Though these results are not definite enough 
. to draw incontrovertible conclusions from, it is 

significant that the average extraction in charges 
9 to 16 compares more than favourably. with 
that in charges 1 to 8. In addition, in Table 
II., a similar state is seen,and there is a tendency 
to the formation of .the opinion that a slightly' 
increased extraction is probable, though little 
~ain in time can be expected. 

These results would in g\lneral emphasise the 
advantage of dropping sand into solution in pre
ference to having the solution percolate through 
the sand. Much grea~er improvement might be 
anticipated in cases where no previous solution of 
the gold had taken' place as it must be remem
bered that such a' treatment had been a.lready 
meted out to this sand. 
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. B.-Filled in Cyan£de Solution. 
(100 tons added before filling begins) 

Charge numbers ... 624 634 
Tons '" '" 745 738 
Original average value 2'64 dwt. 2'96 dwt. 
Solution in collectors 580 tons 565 tons 

1st 4 hours' leaching 0'63 dwt. 0'71 dwt. 
2nd 

" 
1'00 

" 
1'06 

" 3rd 
" 

.1'75 
" 

1'98 ." 
4th 

" 
1'48 

" 
2'30 

" 5th 
" 

0'90 
" 

2'79 
" 6th 

" 
0'44 

" 
283 

" 7th 
" 

0'21 
" 

1'64 
" 8th 

" 
0'20 

" 
1'22 

" 9th 
" 

0'11 
" 

0'58 ,. 
10th 

" 
0'05 

" 
0'47 

" 11th 
" 

0'03 
" 

0'30 
" 12th 

" 
0.08 

" 
0'22 

" l;~th 
" 

0'07 
" 

0'16 
" 14th 

" 
(l'05 

" 
0'12 

" 15th 
" 

0'05 
" 

0'14 
" 16th 

" 
0'06 

" 
006 

" 17th 
" 

0'06 
" 

()'10 
" 18th 

" 
0'07 

" 
0'08 

" 19th 
" 

- 007 
" 20th 

" 
- 006 

'.' 
21st 

" 
- 0'06 

" Last drainR ... 0'05 
" 

0'04 ." 
Total solutioll added 1,600 to!lS 1,665 tons 
Residue total gold ... 0'56 dwt . 0'60 dwt. 
Residue undissolv. gold 0'55 

" 
0'58 

" Moisture in residue ... 10'5% !)'7% 
Grading (residue) + 60 13'0 " 12'6 " 

+90 43'8 " 40'4 " 
Extraction (based on 

undissolved gold value 79'2,. 80'4 " 
In CO!1clUSlOn, I would hke acknowledge the 

courtesy of Mr. H. S. Macgregor, manager of 
Simmer Deep, Ltd., in allowing me to place these 
figures before you. 

Mr. G. O.Smart (Member of Council): ThE' 
paper under discussion deals with an operation 
which has passed through the various stages 
mentioned, as its importance became more gener-
ally realised. . 

Elsewhere, as in Mr. C. W. Merrill's earlier 
methods 'at the Homestake,* the operation is 

* ::;ee Proceedings AUlerlcam in8titute of jHnhlg Engineers, 
O. W. Merrill, p. 500, Oct., 1908, Vol. xxxiv. "In fact, there is 
little doubt but that the importance of the most perfect classifica
tion possible will be recognised shortly as a vital consideration in 
the cyaniding of wet crushed ore; and metallurgists will not 
follow the old German practice of spitzkasten and spitzlutten, 
which are very imperfect machines as . compared with a cone
classifier or sizer for separating granular from flocculent material. 
My judgment is that a, scientific classification-system by II'hich 
aJl the granular or angular material may go to the leaching Yats, 
and all the amorphous portion to the slime plant, will in the 
future be a feature in designing a plant on which the greatest 
care and ex{'erimentation will be put, and the highest grade of 
technical s III utilised," . 

The aye rage grading of Homestake sand in 1904 was +100 mesh 
347., +200 mesh 33%, - 200 mesh 33%. 

facilitatcd by using an ample 'supply of water 
which may be permissible under local conditions 
The remarkable classification of sand and slime 
at the E~st Rand Proprietary Mines with ·little 
water shows a distilll't advance, since 88% of the 
- 200 mesh product in the crushed ore is, 

separated' in the 50% of slime collected, whilst 
almost as good results, as shown later, can be· 
obtained in practice without washing water. The 
advantages of a clean separation of sand and 
slime are obvious In yielding a uniform freely 
leachable sand, * and increasing the slime tonnage· 
with its low cost of treatment, and in addition 
the sand residue is left in an excellent condition 
for ready drainage in mine stope filling. t 

On this last ground alone the :nore extended 
use of good classification is likely to receive (1. 

strong impetus. 
The Simmer and Jack installation:): differs from 

that at the East Rand in _ having no washing 
cones, thus saving fall; the slime overflows eight 
filter table cones to the return sand cones en 
ronte to the slime plant. With tlW double Band 
treatment so perfectly washed a sand is not 
required as at the East Rand where single treat
ment in the collecting vats without transfer is 
practised. The Simmer and Jack table cones, as 
also the cones for sand filling are fitted with two· 
diaphragms, as shown in Fig. 1., which yield the 
maximum tonnage of sandy underflow, and help 
to prevent any tendency for the fine sand to pack 
hard in the upper portion of the cones. The
following are typical gradings of the Simmer an,1 
Jack sand and slime :--

Sand (58%). 

---~---IPer cent. 
by 

A~is~e~~r tr.~i~:~t Weight_ 
Inch. of 1 in. 

--- -------
+ 61] '01 U'8 
+90 '006 31'4 
+200 '003 43'1 
:.. 200 '003 13-7 

Slime (42%). 

GRADING. 

---,-----1 Per cent_ 

Mesh pOl' Apertul'e by 
Linear Decimal Weight. 
Inch. of 1 ill_ 

----------

+200 '003 2'0 
- 200 '003 98-U 

The effect of the above clean separation result
ing from cone classification for the continuous. 
collection of sand has been marked in reducing 

. the last draining to '05 dwt. per ton,{rom a much 
higher figure. It has also permitted a satisfactory 
cyanide treatment of sand containing fine metallic 
gold due to the elimination of amalgamated 
plates in the stamp mill; eighteen amalgamated 
plates only, operating on the tube mill pulp, are· 

* See this Journal, Vol. x., J. R. 'Yilliams, August, 1909, 
p.54. 

t See this Journal, Vol. xi., A. R. Hughes, October, 1910t~ 
p.174. 

: See thiS Journal, Vol Xl., September, 1910, p. 132_ 
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. 

ItUJ!..*".C6H I 
BR/iliCH DCLI~CRY L/lV".DCR ~;IiR~o~.1 

("'1'0117 I 

1--'~i=========~===~~¥O="='O='~~~Str;§I~~~~~::::/':':Am::':;::':n::K:~:O~~,!ZI-,-J 

, , j 

L
·~ '~ 

: :': 
. "_.'.-' 

--';1"-.. ' 

" ' 

FIG. I.-Standard Diaphragm Cone 'as used for Continuous Sand Collecting Filter Tables and 
Ul1l1erground Sand Filling (Simmer and Jack Proprietary Mines, Ltd. 
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now used, instead' of the ninety-four formerly 
.employed for the amalgatiun of mill tailing and 
tube mill pulp. The percentage of slime 'has also' 
been increased from about 33'5% to 42% with 
-:the same fineness' ot c;ushing., 0 0 

As the amount'of comminution due to expl~
sives and handling underground is not generally 

: -realised, the following grading which is much 
-coarser than that given hy the author may prove 

nteresting. * The ore entering the mortar hoxes 
,of sixty stamps was sampled for two days. Before 
taking a sample the feeder was worked by hand 
!lnti! the mortar hqx was supplied with a surplus 
of ore, so that the feeder was not operated hy the 
,stamps during the taking of the sample. A 
special sampler was then placed hetween the 
feeder and the mortar box opening, the feeder 
being operated by hand until the required sample 
was delivered into the sampler. The operation, 
of the feeder was then stopped until the sampler 
,containing the whole of the ore feed while it was 

n position was withdrawn, The ore sampled 
vas drawn from the deeper levels -of the mine, 

:and the sample when dried weighed 400 lh. 
The grading of the + '006,:part of the sample 

was performed at 'the Simmer and Jack by wet 
methods the portion remaining on the screens 

;being well washed, whilst tlw' -:- '006 gradings 
were done dry at the ConsbHda.ted Gold Fields 

.laboratory. 
Gmdings. 

Mesh 
Aperture, per Linear Percentage. Cumulative. 

Inch. 
------ --------

ill. 

+1 51'87 
+0'5 15'80 67'67 
+0'280 3 9'36 77'03 
+ 0'146 4, 6'49 83'52 
+ 0'097 8 3'41 86'93 
+ 0'0633 12 1'98 88'91 
+ 0'0328 20 2'28 91'19 
+00225 30 1'28 92'47 
+0:01 60 2'15 94'62 
+0'006 90 1"10 95'72 
+ 0'004 150 0'49 96'21 
+0'003 200 0'67 96'88 
- 0'003 200 U3 98'01 

Washed slime - 1'99 100'00 ' 

\ 100'00 

'~'his grading sho\\;s that 23% of the ore._ 
dehvered to the stamps is - 0'28 grade (9 mesh 
per square inch), and can be advantageouslY fed 
direct to the tube-mill diaphragm cone classifiers, 
whilst 5'4% is already - 60 grade. 

* See thIS Journal, Vol. Xl., July, 1910, p. 21. 

[The results of a serie3 of sand tonnage deter· 
, mination!! hy weighing 2,400 to~s of sand in the 
,trucks during digcharge from the vats, with 
frequent moisture determinations, showed an 
average, of. 23'4 cub. ft. of 'saud per ton, which 
approximates to the author's'figllres of23'5 cub. ft. 

The results of the slime tonnage determinations, 
using an apparatus similar to that described by 
the author and illustrated in Fig. VII. of his 
paper, on an average show 34'33 cub. ft. of our 
settled slime'to weigh a ton. This is higher than 
the 30 cuh. ft, found by the author, and is 
prohahly ,due to, the slime heing still par,tly 
derived from oxidised ore. In addition to the 
above, the cubic footage of slime per ton is liable 

, to be influenced, by the temperature, the depth of 
charge, the time availahle for settling charges, and 
the fineness to which the ore is crushed.) 

It will he seen from Mr. McLean's diagrams 
that quite an interesting mathematical problem 
is -presented in calculating the number of cubic 
feet of settled slime pulp represeE.~~d~L~~JJ:lples 
from concentric rings in a conical-bottomed vat, 
since if of equal breadth these have very different 
areas and average depths. The following,method 
of calculation is due to Mr. C. S. McLean, who 
carefully carried out all the determinations. 

Mr. C. S. McLean: The apparatus used for 
the following tests was similar to tnat shown in 
Fig. VIr.. of the author's paper, with the follow
ing differences :-

(a) The central pipe was 9 ft. long instead of 
20 ft. 

(b) The cylinder, fitted with similar guides, 
was made of heavy -iron piping, and weighed 
200 lh. This was lowered into -the vat with a 
block and tackle. 

(c) As it is obvious that the apparatus could 
not stand upright if placed on~he sloping bottom 
of the vat, a wedge shaped piece --orTron- plating 
was used to make a horizontal base. This main
tained the centre pipe in a truly vertical positi@D, 
thus enabling the cylinder to be lowered over it 
without di!!turbing the settled slime. The 
cylinder was' accurately calihrated with water and 
carefully re-checked. From this data a table 
was made showing the cubic capacity at points 
t in. apart, {rom the hottom to the top of the 

_,cylinder. " 
It is quite evident that the average cubic feet 

of pulp per ton of dry slime cannot be derived by 
taking the arithmetical mean of a number of 
results obtained by sampling at equal distances 
between the centre and the edge of the vat. The 
reason for this is that a sample near the edge 
represents a, larger volume of pulp than one near 
the centre. To red.u~e th~s error as- far as pra?tic. 
able the vat was dIvIded mto a number of sectIOns 
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as sho.wn in Fig. II. These sectio.ns were 
selected because, in an average charge the volume 
within a 4 ft. radius fro.m the centre, is appro.xi
mately equal to. that at the periphery co.nt.ained 
in a sectio.n between the radii o.f 24 ft. and 25 ft. 

- Owing to. the to.wer in the vat no. s~mples co.uld 
be taken nearer the centre than 4 ft. 

Two :separate tests were carried o.ut, number 
1 being between -the centre and the side o.f the 
vat near to. where the', charge' entered, whilst 
number' 2. was o.n the o.l-Jpo.site :side., ,The 
arithmetical mean o.f a number·o.f samples taken. 
within each section is assumed'to. 'give' . tile 

average ,number o.f cubic feet 'per to.n o.f dry slim'e 
in that sectio.n (see Fig. II.). The average dept,?, ' 
o.f the charges in each test was determined fro.m.' 
the mean depth of the pulp samples in each' 
sectio.n (Fig, II.). From the abo.ve the vo.lume 
in a charge, 1'95 ft. deep at the periphery, is· 
calculated to. be 6,446 cub. ft. . 

The fo.llo.wing table sho.ws the results o.btained:.: 

The mean cubic fo.Otage per to.n was fo.und by 
multiplying the average cubic feet per to.n of dry 
slime fo.r each sectio.n by the cubic feet co.ntained 
therein, adding the pro.ducts, and dividing by the' . 
to.tal number o.f ,cubic feet· in the five sectio.ns. " 

"\"' .. 

Test No. I. 

I Position of 
ayel'age Average Section Position of section sample 

number. in feet from centre. in feet depth of 

from sllmple. 
centl'e. 

--------------
ft. ft. ft. ft. in. 

1 4 to. 8 6 4, lOi 
2 8 to. 12 10 3 III 
3 12 to. 16 14 3 11 
4 16 to. 20 18 3 3t 
5 :J 6i 

-------- ------
Average 

20 to. 24 I 22 . 

DH~ qram ShOW,n9 

CQ) M.:thtld of Dlllldtn.9 Charge mlo Secf"m~. 
(bl Dq,,th of A"_roqe Cha!i.!!. 

I 
Average Per cent. 

moisture by time of volumetric settlement. 'method. 

-------_. 
hours. 
38 3811 
40-! 38'04 
36 39'36 
36 42'53 
39t 42·71 

----
38 

((,Avera-ttl' Cut}lC Feet ber .Ton of Dry S"mefo~ each S~et/~lI 
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-Per cent. 
moisture by 
gravimetric 

method. 

----

37'61 
37'79 
40'12 
4:J'69 
43'33 

~~ 
."""J.Q 

77 
:;:;" 
~ . 

,~ 
01 ' 
,~ 

1¢ ~' 
~~ 

"<: 

20 B 
0,51".,« from Centre 01 Vat In Feet 

.. .. 
Cubic. feet Cubic feet 

per tori. per ton 
of dry of dry 

slime by slime by 
volumetric gra.Yiinetric 

method. method .. 
---- ----

32'tll 31'26 
3l'96 31'44 
32:25 32'69 
35'99 36'03 
36'04 36'60 

--------
34:05 
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Test No. II. 

Position of Cubic feet Cubic feet, 
[l.Yerage A.-verage Avera(re Per cent. Per cent. per ton per ton 

Section Position of section sample depth of time ~f moisture by moisture by of dry of dry 
number. in feet from centre. in feet volumetric gravimetric slime by slime by 

from sample. settlement. method. method: volumetric gravimetric' 
centre. method. ' method. 

---------- -------- ----- ------------ ---_. 
- ft. !t. in. 

1 4 to 8 , 6 4 llT\ 
2 8 to 12 10 4 o.!..!. 

16 
3 U to 16 14 3 8Q 

8 
4 16 to 20 18 3 OQ 

8' 
5 20 to 24 22 2 9l 

-------------------
Average 

, . 
This is shown in the following table :

Test No. I. 

:Average I Average Volume orl 

Section 
number. 

1 
2 
3 
4 
5 

cubic feet Area of depth of section 
per ton section in samples in cutic 
of dry sq. ft. in this feet 
slime. section. approx. 

ft. in. 
31'26 150'8 4 lOt 738'3 
31'44 251'3 3 III 989'3 
32'69 351'8 3 11 1377'9 
36'03 452'4 3 31 

2 1489:1 
36'60 553'0 2 I)~ 1399-8 

Volume 
X 

cubic feet 
per ton. 

23,079 
31,109 
45,043 
53,652 
51,234 

Average 34'05 Totals 5994'4 204,117 

Average cubic feet per ton 

cubic feet. 

204,117 34'05 
5994lt -

Test No. II. 

1 30'92 150'8 4 11 1
9
6 748'5 

2 33'11 251'3 4 01.1. 
16 1919'6 

3 33'94 351'8 3 8Q 
8 1300'0 

4 35'43 452'4 3 OQ· 13713 8 
5 37'25 553·0 2· 9.1. 1531'8 4 

---------- --- ---
Average 34'61 Totals - 5971'2 

206,669 
Average cubic feet per t?n 5'97B-

cubic feet. 

23,143 
33,759 
44,122 
48,585 
57,060 
----
206,669 

34'61 

The two tests. give an average of 34'33 cub. ft. of 
pu]p per ton of dry slime. This is plotted at a 
point 15'4 ft. from the centre which divides the 
volume of the average charge in two equal parts. 

Fig. III. shows the number of cubic feet per ton 
at any position in the vat. This was obtained by 
plotting the average cubic feet per ton for each 
section on the cubic feet it represented, starting 
from the centre of the vat. The mean cllQic feet 
per ton for each test was plotted on half the 

hours. 
36 38'15 36'98 31'7:J 30'92 
35?r 40'17 40'09 33'15 33'11 
38 40'79 41'04- 33'80 33'94 
38 42'29 42'00 35'58 35'43 
37?r 43'14- 44'02 36'63 37'25 

---- ----
37 34'61 

volume, and the line showing the cubic feet a~· 
different positions in the, vat must pass through. 
this point with a slope that shows equal areas· 
above and below. Fig. IV. is taken directly from 
Fig. III. using distance from the centre as the' 
base instead of volume. 

The same vat was used for all determinations, 
and every charge passing through it for a period. 
of eight weeks was sampled. The results of 
several specific gravity ueterminations showed an 
average of 2'7. This figure must be approxi
mately correct, since the volumetric determina
tions based on a specific gravity of 2'7, are 
practically the same as those obtained gravi
metrically.. The curves and calculations are 
worked out from the gravimetric figures, the 
others being used solely' as a check. The cabu
lations were simplified by the coincidence of the' 
depth of the average charge being the same for 
both tests. 

The number of cubic feet per ton in test No.2' 
is 0'56 cub. ft. higher than in test No. l. This· 
may be due to the following reasons :-

l. The time of settlement per charge was 'one' 
hour less. 

2. The gradings of the slime in the tests were-
as follows : . 

Test No. 1+200 . 2'94% 
" ,,2 + 200 0'87% 

Since the + 200 settles towards the centre of the' 
Tat., test No.2, having the smaller amount of 
+ 200 grade would tend to give a higher figure' 
near the centre and gradually approach test No. 
1 at the periphery. Owing to a challge in the 
methods of operating the classifiers, the + 200' 
grade was reduced, from 2'94% in test No.1 to· 
0'87% in test No.2. 

3. Ther.e might also be a larger propor-
tion of + 200 in test No. l. owing to the pulp 
being deilvered into the vat close to ",here the' 
samples were taken. 

It will be seen from Fig. III. that the average
number of cubic feet per ton of dry slime is. 
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OIQ.qr4m Showing 

Cub« 'feet her Ton of Dry Slime 
, at 

Dilferent Pla.ces. IIr Vat. 

", " 
'0' 

~: ... ' 
.. ' 
'<>' 

/0 0 ~ cO 0 JOlo,o >1 40 0 

~ Va/urn of Cha ,e In C 1~/~S!;eet 
:.fO 0 60 0 

D sta.n~e ram Cfntrc of Vat In eet" 

~ OJt2frQm Shaw~nq 

'~ C .. /". r .. t ~ er Ton of Dry S/,'me 
.t 

'" OJ/,re,d D,.t.nces (rom Centre of Vat ":i 
,~ r,q1 

" (;) 

" " Q 

, ~" 

~ , 
~ ~ 

"'-

" ~ ~ ~ ~ 
T<~ ~ i " /'111 4 " 0 r-.---..Q ~ ~ 

',> 

'w , 
Dlrta ~e From C ~nt,.e 

-found at a' point dividing the volume in half, 
viz., 15'4 ft, from the centre'in a 50 ft. vat with a 

'-depth of charge as shown. 'It i~ therefore 
',apparent that an average of a number of samples 
taken at this point should give a result sufficiently 

.accurate for a rough determination. 
The following table, showing the distances 

drom 'the. centre of the vat at which" samples 

~ 
~ 

~ 

~~ 
~ , 

~ V 
-, 

-

, 

. I , , i! C C c5 
of Vat ;" ~et. 

t 
'~IO'lI 

-=---..: 
! 

should be taken to give the average cubic 'feet 
per ton of dry slime fo~ different· depths of· 
charges, will be found very iuseful j as it enables 
an approximate determina'pon. to be made by 
taking three samples at one',point,only, instead of 
twenty-five at different points, which were 
nece~sary to obtain ,the data from 'which the 
following table is ,constnlCted, 
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Vat 50 ft. diameter; 
Distanee from 

Depth of charge. Depth of charge centre where sample 
at periphery of should be taken to 

including cone. vat. obtain mean cub. 
ft"per ton. 

n. in. ' ft. in. ft. in. 
2 9, 1 5 15 .0 
3 0 1 8 15 2! 
3 3 1 11 15 5 
3 6 2 2 '15 7 
3 9 2 5 15 9 
4 0 2 8 15 10k 
4 3 2 11 16 0 
4 6 3 2 16 1 

In the author's reply an explanation of the 
following points, which are not clear, would be 
a,.ppreciated :-

1. In what position was the long 1 in. pipe 
when it was. securely fastened to the platform to 
the centre of the vat (with the disc to which it is 
shown attached) resting flat on the sloping 
bottom of the vat as stated? If this pipe was 
not standing upright how could the' cylinde~ . 
drop freely over it? " 

2. 'What is meant by the columns, first section 
and third section under the heading" Form of 
Observations." ? 

0. It is also stated that any difference between 
the inside and outside measurements is due' to 
loss of slime carrying 60% moisture, which is the 
result of many experiments. Was the loss of 
slime at 60% moisture due to leakage, and how. 
was the 60% moisture determined? It 'may be 
pointed out that there was absolutely no leakage 
from the· bottom of the cylinder in the tests 
carried on at the Simmer and Jack. 

4. When sampling near the centre of the vat 
I found the inside measurements to be less than 
the outside, but this only occurred at this point, 
and never exceeded 1 in. THe difference was 
proba3ly caused by the brackets preventing some 
of the slime and heavy sand·from entering the 
cylinder. Samples. showing a difference of 1 in. 
between the inside and outside measurements 
were discarded. The bottom 6 in. of slime pulp 
near the centre contained less than 30% moisture 
and showed a grading of 37'8% + 200 mesh. 

Thanks are due to the general manager, Mr. 
A. W. Stockett, for permission to publish the 
above information obtained from the Simmer and 
Jack tests. 

JYIr. O. Tonnesen (Member): Since Mr. 
E. H. Johnson read his excellent paper on "The 
Classification of Tailing Pulp prior to Cyaniding," 
in which the 'apparatus then in use on the East 
Rand Proprietary Mines for sampling slime is 

described, I have invented and patented a new 
slime sampler, which has proved a success. 

As from time to time this subject has been up 
for discussion in this Society, a brief description 
of my sampler and its use may perhaps be of 
interest to some of its members. 

Fig. I. is a longitudinal section, Fig. n. a.. 

Ftc I 

i-' 
LO._0----:--

1 

f' 

horizontal projection of the apparatus. It con
sists of a tube A of 2 in. outside diameter, and 
bevelled off at·the bottom t.o a cutting edge. The' 
tube is suspended to a rope fastened to clamp B. 
The sampler is lowered into th~ slime. When 
the tube has reached the bottom of the slime 
tank, a ladder is lowered into the vat. The 
depth of the slime outside and inside .the tube 

. may then 'be accurately measured. By taking 
sufficient time 'in ,lowering the pipe to' allow the 
slime to find its own level, the difference of out
side and inside slime level is easily brought down 
to nil. The rod C is now put into the tube 
until the circular disc F .reaches the solution, and 
then inserted about f, in. further in order to make 
s~re that the bottou{ edge of the rubber cup D 
is immersed in, water. Screw E is then unscrewed 

,until F wedges tightly against the rubber cup 
'D forcing it airtight· against the inside of the 
tube. On top of the slime contained in the tube 
the air pressure is now nil. The tube can there-
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fore be pulled out of the slime tank without 
.disturbing the sample, the core remaining intact, 
. supported by the 'outside air pressure. 

If specific gravity of slime is, say, I'S,atmospheric 
pressure = 12·31b. per square inch, then the great

.est height of core supportable is approximately 
1 ')'3 x ')'3 

., ~. = 15'7 ft., and as the height of slime 
1'8 

.core is generally from 3 ft. to 5 ft. only, this leavC:'s 
· a large margin of pressure. When the bottom edge 
· of the tube. approaches the surface of the slime 
the opening of the pipe is closed by the lid G to 
prevent air from getting into the pipe. The 

· sampler is now pulled up and the contents 
emptied into the drying dish by removing the lid 

·G and lowering the disc F by screw E, whereby 
the atmospheric pressure is admitted above the 

·core. The inside of the tube should be thoroughly 
.cleaned by inserting a rod with a rubber wabher, 
thus no moisture is lost. 

A practical proof that no slime is lost is easily 
.obtained by inverting the tube before emptying 
it and removing the lid. It will be found to 1:.e 
full of slime up to the brim, thus proving that 
no slime can have escaped. Neither can it be 
-imagined that some of the heavier bottom core 
should be torn off at the first stage of pulling up 
.and refilled later, because the outside pressure at 
the first stage is as much greater than the pres
sure at the last stage as the weight of the outside 
.slime column. 

This slime sampler has many advantages over 
the old method referred to in the October Journal. 
It was often argued, rightly or wrongly, against 
the old method that the centre rod might cause 
. concentration during the circulation. Although 
the new sampler gives a smaller sample, yet 
.accuracy in determination of moisture is gained, 
because these small samples can be weighed on a 
gold scale, while the old sample was distributed 
into two baths and weighed on a r01).gh pound 
.scale. 

On p. 163, October Jow'nat, :Mr. R. E. Sawyer 
-remarks: "An 11 in. galvanized iron pipe fitted 

. with centre guides is then slipped over the 1 in. 
pipe and dropped into the tank, falling freely 
about 12 ft. The depth of the slime inside and 
.outside the pipe is then accurately measured." 
The differenee of ~)Utside and inside measure
ments was during the Cason experiments fuund 
to be considerable, going as high as 6 in. averag
ing 3 in. or6% of the volume. This difference I 
have been able to bring down to nil by loweringl 

the tube very slowly instead of "dropping it into 
the tank." The Cason experiments also sho~ed 
a difference in inside depth before and after the 
washing out of the v,at varying from an additional 
loss of 5 in. to a gain of 1'5 in. The old method 
,gave .further a loss of nearly I in. of the heavy 

slime in the bottom cif the vat owing to the 
thickness of the circular disc and rubber plate . 
The method of emptying the pipe into baths 
caused a further additional' loss through splash 
and transport and through slime stickin'g to the 
inside of the pipe. The whole arrangement was 
complex, and required many hands, and was 
therefore rather expensive in use. 

The new slime sampler has done away 
with all these causes of inaccuracy. It has 
also proved very expeditious and convenient 
in use. There is no need to wait for the. vat to 
be washed out or delay the cyanide work, and a 
large number of samples can be taken with· little 
trouble and inconvenience. The drying of the 
samples takes only one to two hours as compared 
to one to two days previously, and the results 
can therefore be out in time for the day's tonnage. 

The cost of the old apparatus for an efficiency 
of one 'sample In each of eight vats came to about 
£100, while the total cost of my new apparatul\ 
does not exceed £5 with an efficiency covering 
the total number of vats and any reasonable 
number of samples in each vat. 

This sampler has now been in use' for some 
time on the East Rand Proprietary Mines, and' 
proved a great success. Its many advantages 
combined with moderate cost will undoubtedly 
recommend its use to lllany up-to-date slime 
plants ot the Rand 

I am greatly indebted to Mr. P. R. Nethersole 
for valuable hints and assistance in constructing 
the sampler and carrying out the experiments, 
and to the consulting metallurgist of the East 
Rand Proprietary Mines, Mr. E. H. Johnson . 

The President: I am sure we have to thank 
Mr. Tonnesen very much for showing us this 
very useful device. 

. The meeting then closed. 

Notices and Abstracts of Articles' and 
Papers. 

CHEMISTRY, 
VOLHARD'S METHOD FOR COPPER DETERlIlINA

TION.-" In searching over the chemical literature. 
for methods on the rapid determination of copper, it. 
is slll'prising that Vol hard's titration method has 
not found the recognition which, on account of its 
exactness and rapidity, it should deserve. An onto 
line of the method may perhaps be of value to t\)ch-' 
nical chemists who are still in search for a good and 
rapid method. The results obtained with Volhard'~ 
titration agree very closely with those obtained by 
the electrolytic method, and in comparison with the 
iodine method it has the advantage that the ammonia 
sulphocyanate 'solution which is employed for the 
precipitation of the copper is much more stable and 
does not require constlLnt checking. Besides the 
copper can be titrated direct without making a 
separation from the illlpurities necessary. 
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The following solutions are required: 
Ammonium sulphocyanate. This solution is pre· 

pared by dissolving 14 g. c. p. ammonium sulpho
.cyanate in llitre water. One cc. of this solution 
will precipitate 0'01 g. Cu. 

Silver nitrate. 10'8 g. fine silver are dissolved in 
.50 cc. nitric acid and made up to 1 litre. 

Ferric ammonio sulphate. A saturated solution of 
the pure salt. 

The ammonium sulphocyanate solution is standard
'ized as follows: 0'4 g. of c. 'p. copper are dissolved 
in nitric acid, made slightly alkaline with ammonia, 

_acidified again with sulphuric Itcid and 50 cc. of the 
.ammoniulH sulphocyanate are then added from a 
burette. Now add a few drops 'of a saturated solu
tion of sodium sulj)llite and a few more drops of 

,sulphuric acid till t Ie solution smells distinctly of 
SO., aud warm to 600 C till the precipitate settles to 
the bottom. Cool-and transfer to a 250 cc. graduated 
flask, and mix well. Filter the precipitate through 
a dry filter, and tlLke two 50 cc. slWtions from the 
filtrate, add a few dropg dilute nitric acid aud iron 
ammouio' sulphate solution and titrate back the 

,excess of sulphocyanate with the silver nitrate solu
tion. The ennpoint is reached when the browncolor 

. disappears. The silver solution must ue standardized 
agaiust the anmioninm snlphocyanate solution in 

, order to determine the number of cc. of silver solution 
.corresponding to the sulphocyanate solution. 

For the determination of copper in the sample take 
an aliquot portion of the nitric or sulflhuric acid 
solution,eout'Lining about 0 4 g Cn, lJeutralize with 
ILlllmonilt, make again slightly acid with sulphurie 
.acid, add 50 cc. amlllonium sulphocyanate,soln tion and 

.. then 'proceed; in the sallie manner as descrihed for 
the standardization of the sulphocyanate solution. 
'1.'0 calculate the Cu iu the sample, deduct the nuinber 
, cc .. ammonium sulphocyanate solution, correspond-
irJg to the number ce. o,f silver solution required, 
from th!) numher cc. sulphocyanate solution added 

, and multiply tfHol differeuce by the titre of the sulpho
.cyanate solution. 

The method is very advantageous for all kinds of 
, cop peL resid nes, slags, alloys, etc, iind works as wall 
, on, high-grade lllaterial as on low-grade. No metals 

except silver andmer~ury interfere with the direct 
titration of the copper. In the presence of silver the 
metal can be precipitated with hydrochloric acid ,; 
. the silver chloride is filtered off, the filtrAte is evapor

, ated with sulphnric acid to fumes, and the method is 
then carried out liS abovp."- ROBERT KANN.
lYlining Science, Oct. 25. (IC. L. G.) 

ESTIIIIATION OF LIME IN PRZSENCE OF MUCH 
MAGNESIA.-The estilllation of lime in presence of 
an 3,pproximlLtely equal amount of magnesia, 8S in 

, dl)lomite, presents no difficulty. Double precipita
tion of the iime is sufficient to ensure results suffi
ciently accurate for any ordinary purpose. 'Vheh, 
however, small a1llonnts of lime have to be estimated 
in presence of 40 to 50 times their weight of mag
nesia, the usual methods of analysis fail so Qadly 

, that on one I)cca8ion at least, a sample of magnesite 
, containing 1'5% of lime was returned by two experi

enced chemists as containing 0'1%, and 4% respec
tively. It is comparatiyely easy to secure complete 
precipitation of the lime as oxalate; but with much 
magnesia present It is impossible to give any 
(lireetions which will prevent the precipitation of 

',some of this. ann thongh by repeated re-precipitations 
, a numher somewhere near the truth may sometimes 
; be obtained, an examination of the precipitate and 

filtrate will nearly always show that this is due to a,n 
accidental compensation of errors. ' 

A method depending on the solubility of magnesium 
sulphate in 35% alcohol has been recommended for 
use in such circumstances; but it is now shown by 
E. Murmann in thc ZeitschTijt jii1' Analytische 
Chemie (1910, p. 696) that cu,icium sulphate is by no 
means insoluble in dilute alcohol, and that, in conse
quence, the method gives low results. 

A slight modification of the method, however, 
works well. Enough, but not much more than 
enough, sulphuric acid is added to the solution of 
chloride'~ of calciulll, and magnesium to combine with 
the whole of the calcium, and the solution is evapo
rated to dryness. The residue is extracted with 90% 
alcohol, and in the soluble portion-which consists of 
calcium sulphate and a little magnesium ~ulphate
is then dissolved in water. To this solution oxalic 
acid is first adde9., anfl then, by degrees, alllmonia to 
faint alkalinity. The precipitate is pure calcium 
oxalate, Itnd accounts for the whole of the lime if 
sufficient sulphuric acid was added at the commence
ment of the experiment. Since the exact amount of 
linle preseut is of course uot known in advance, it is 
adyisable to use ditferent amounts of sulphuric acid 
in duplicate experiments. For example, in the 
aualysis of 0'5 gm. of magnesite supposed to contain 
about I '5% of lime, quantities of 4 cc. and 6 cc. of 
decinormal sulphuric acid might he taken in dupli
cate experiments, enough that'is, to fix lime up to 
2'~4% and 3·;{6%. If the results agreed, they would 

, be considered satisfactory; but if the one in which 
the larger amount of sulphuric acid came out a little 
IlIl)re than 2':l4% it would be tltken as correct; whilst, 
if a number approaching 3% were found, a fresh 
experiment with S ,cc. of acid would he advi-able.
Chem'tcal Trade Journal, ,sept, 17, 1910, p. 262, and 
Zeit. jur ange'Wandte Chem'tc. ('1'. ,D.) 

METALLURGY. 
GRINDING PAN PRACTICE.-':"" In the inilling prac

tice at the Great Fingal\ Mine the ore is coarsely 
crllshed in the battery and subsequently ground in 
Grinding Pans, each of 5 ft. diaIlleter. Instead of 
the ordinary form of spitzkasten discharge, however, 
a discharge pipe connected to a 3-in. bend is fitted 
into the pan at thp side opposite to that from which 
the 'feed' is snpplied, about 18 in. abo\'e the bottom 
and 12 in. from the side . 

This apparatus has been in use for over twelve 
months, and is the results of the experiments based 
upon the principle of segregation by centrifugal 
force. The experiments 'vere made by Mr. C. C. 
Freeman, who is responsible for the idea. 

The particular advantages of the Freeman classifier 
oveT the ordinary type are that it requires no atten
tion whlttever, aud its' work is most consistent. The 
chief feature about it is that the particles, as soon as 
they are crushefl to the desired size, are immediately 
liberated from the grinding pan; thus the grinding 
surfaces of the shoes and dies of the pan are always 
in contact with the eoarser particles. The speed re
quired for working thi~ system is about 60 revolutions 
per minute. 

Prior to the introduction of the Freeman classifier 
the gradings of the sand supplied to the leaching 
vats of the cyanide plant showed there was from 10% 
to 151. of ' on 30' produet. This was the result of 
crushing through 10 x 10 and 8 x 8 screens, with 
subsequent grinding in paus fitted wit.h ordinary 
classifiers, whereas the sand to vats since the instal
lation of the Freeman system shows only 4% to 6% of 
, on 30' product, crushing through 7 x 7 screens in 
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the battery, and this despite the fact that the stamp 
duty has been increased from 7'5 to 9'2 tons per 
stamp per 24·hours. 

A pan fitted with this form of discharge comfort
ably handles the whole of the product from five head 
of stamps using 7 x 7 screens, and giving a duty of 
9'2 tons per stamp per diem."-G. C. KLUG. 
-Montltly JOltrnal of Chambc1' of Mines of W. 
Australia. Sept.,.l910, p. 309. (H. A. \V.) 

A MODIFICATION OFPACHUCA-TANKPRACTICE.
" Having seen various articles in your journal on the 
subjects of pulp agitation and zinc-dust feed in con
nection with the cyanidation of silver ores, and be
lieving that there are some interesting developments 
on these lines, I give you the follo\ving data: In 
this plant the usual cnstom in grinding is followed, 
namely, preliminary crushing in rock-breaker and 
stamps (20), then tube-mills, . one 4 ft. 6 in. x 16 ft. 
Allis-Chalmers mill and one 8 ft. Hardinge conical 
mill. Classification is accomplished with Dorr classi
fiers and thickeners, followed by pneumntic agitation 
in Pachuca tanks, 13 ft. x 55 ft., filtering ou two 
Oliver continuous slime filters, 11 ft. 6 in. x 12 ft., 
and precipitation with zinc dust in Merrill press. 
The crushing, classification, ·and settling of the ores 
here present no unusnal features, but in the matter 
of agitation ami precipitation I think practice here 
has developed some new points whicll will be of 
interest to the profession. 

Agitation.-'Vhile Pachnca tanks are recognized 
as a sinlple, cheap, and, to a certain extent, efficient 
means'for the agitation and aeration of pulp, they 
fall considerably short of what might be desired in 
the matter· of aeration, most of the' air escaping in 
large bubbles at the top of'the column pipe with no 
benefit to the pulp. Observing this, efforts' were 
directed to overcome -the defect by ·cutting off' the 
column pipes as follows: Out of three Pachnca tanks 
the column pipe in one was cut·oft' at one-quarter 
distance from the: top and raised, all the' ail' thereby 
being brought into more general contact with the 
pnlp from a point one-quarter diftant flom the top 
of the tank; and a reduction in the value of tailing 
became immediately. apparent. The colullln pipe. in 
No.2 Pachuca was then cut in two in the middle and 
the upper half raised, resulting in' still better aera
tion and a still.fllrther reduction in value of· tailing .. 
Pachuca No.3 was left· with column pipe full length. 
'Vith the· tanks in this condition several charges 
were run in each, the average tailing from No. 1 being 
0'05 oz. per. ton lower than from No 3 and those 
from N9. ~being 0'16 oz. lower than No.1, or 0'21 
oz. lower than No.3, the unal tered tank. . The theory 
being thus apparently confirmed, a second series of 
five charges per tank was run with the column pipes· 
as above. described (No.1 ~)lle-'luarter off, No.2 one
half oft;: No; 3 fnll length), resulting in average 
tailing as follows: from No, 1, 1'90 oz. per ton, ~rorn 
No; 2, 1'84 oz. per ton, and from No.3, 2'09 oz. per 
ton. In .all; Gases after IS hours agitation. Subse
quently all column pipes were cut in the middle 
and the upper portions raised, Tesulting~in a cor
responding reduction in the value of tailing. The 
cutting of ~he.piJles has the further adYantage that 
it is Jlossible to ('ommence the agitation .of a tank 
when it is Qnlyhalf charged; also agitation is more 
easily started when for any reason it has been neces
sary to temporarily. cut oft· the· air'; and. agitation 
from the middle· of the tank tends to prevent the 
settling of sand .. The maximum power required for 
agitating a 100·ton charge of 11 solntion to 10f pulp 
is 4h.p. Leaving the Pachu('as the pulp goes direct 

to the Oliver filters, which easily handle 200 tons per' 
day between them in a satisfactury manner, consider
ably exceeding the rated capacity, The solution is. 
then precipitated by the use of zinc dust in a Merrill: 
press, to which it is fed by gravity flow, 

Precipitation.-The zinc was originally fed ,vith. 
the Merrill zinc-dust feeder, consisting of a 12 in. 
belt conveyor, 10 ft. long, operated by floats, and 
discharging into a cone, where emulsion was sup_ .. 
posed to be made by the use of air. Owing to the 
Irregularity of the operation of the belt and the un
even distribution of zinc-dust on it, and the fact that 
the cone failed to make a perfect emulsion, a large· 
percentage of the zinc settling and caking on the' 
sides of the cone, the whole apparatus was aban
doned, and the following equipment made, which is 
now in use. This equipment consists of a receiver 
having a diamond-shaped cross section (as described 
by J. S. Colbath in 17w Engineering and Mining' 
Jom'nal of February 26, 1910), this taking the solu-
tion direct from the press, measuring the flow, as 
indicated by a register attached to a tripper, and 
also regulating the quantity of zinc required. The
receiver operat~s the tripper above mentioned, which 
makes an electric contact each time the recei ver 
dumps. The contact cnrrent pa.ssing t.hrough a coil
magnet operates the zinc-feeder, whi<;h has a ratchet 
attachment for the purpose, and which is situated at 
the clarifying tanks, 400 ft. distant from the pre~s. 
The feeder is operated on the Challenge principle" 
the feed of zinc being further regulated by a gate 
on' the hopper. The zinc dust is discharged into a 
laun'der and flushed direct into a miniature tube
mill; 4 x 14 in., charged with pebbles and run at a. 
speed of 60 r.p.m. This makes a perfect emulsion, 
which we find indispensable; has materially reduced 
our consumption of zinc, and resulted in prodl!lcing a 
high-grade precipitate, running SO% silver, whereas. ' 
formerly our precipitate ran only from 35% to 50%. 
This 6cheme has been in operation several months 
with excellent resul ts. It is automatic, and the cost 
of operation is practically nil, the tube-mill being 
operated with a i-h.p. motor. "-AnWS J. YAGER.
Mining and Scicntific P1'CSS, Oct. 22, 1910, p. 539. 
(W. R. D.) . 

EFFECTS OF LEAD SMELTlNG.-" The following' 
has been submitted to the Central. Board of 'Health 
(S: Aus.) by the Chairman' (Dr.. Ramsay Smith):
'I 'held an enquiry under the Health Act, 189S, int~ 
the occurrence and cause of lead-poisoning at Port 
Pirie. In addition to examinirig witnesses who were 
summoned and wi'tnesses who volunteered' to' give 
evidence, I made a detailed inspection of the smel t
ing works. .The medical witnesses; the manager of 
the works, and' the employes showed' remarkable 
unanimity in their testimony in regard to matters of 
fact, and there is little, if any, difference in their 
evidence in respect to matters of opinion. Briefly, 
the evidence may be summed up1as foll~ws :-1. The. 
general population of Port Pirie and the neighbour
hood has not suft'ered in IIny way:fromlead-poisoning 
dne to the smelting works. 2. All the cases of 
lead-poisoning that have occurred have been among 
people working in the smelting: works, and those 
handling lead on the wharves,', and painters. 3. 
Since the diRease is not a notifiable one, there are no 
complete statistics of the extent ':of its occurrence; 
but from the evidence I estimate that during the 
past three year~ from 150 to 200 cases have occurred. 
4. The sufferers .were nearly all young men' from 20 
to 35 years of age.' Some had recurrent attacks, bnt 
such people are generally advised to undertake SUeil 
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'work as would prevent them from being again 
.expos?<l to poiso!ling, and they wisely ta.ke. ~he 
luI vice. 5. The dIsease showed no local peculIantIes. 

'Colic and amemia were the most common symptoms, 
but paralysis also occurred, and in a few cases fits 
.and mania. 6. Some of the,cases were very severe, 
,and a fairly large proportion proved fataI-: Une. 
medical witness said he knew of fully a dozen deaths 
within the past 10 years .. 7. The disease oceurred 
in strong and weak alike. People addicted to 

,alcohol acqnired it more frequently, and snfrered 
lIlore severely; but one of the most severely atlected 
was a total abstainer, and he had a recurrent attack. 
S. The witnesses ascri Led the disease chietly to 
·exposnre to fumes on the top floor, at the lead wells, 
and the slag pots at the discharge holes. 9. 'l'he 

·-company (The Broken Hill Pl"Oplietary Company, 
Limited) has for years provide~ extensive and ade
q uate facilities on the premises for bathing, and snch 

,appliances as lea,1 workers reqnire in order to take 
proper precautions against poisoning; but very few 

· of the men have taken advantage of them. Some do 
lIot know of their existence. 10. Some workers are 
carefIil to obsen'e all the precautions that aTe recog-. 
lIised as safe~nards against lead-poisoning in the 
matter of foods, drink, tobaeco-cutting, bathing, and 

· changing clothing; yet some of these may suffer. 
·On the other IHL1Id, most of the cases occur in those 
who, from ignoran('e or carele;;slless, do not observe 
proper precautions. 11. The placing of hoods work
ing automaticall.v over the slag pots at the diFch",rge 
1.lOle" ·has·been followed by a very great diminution 
in the number of cases of poisoning. The hoods 
prevent the fumes from being' inhaled by men at the 
~pot, and from heing blown to the upper floor. 12. 
There is a difficulty in respect to the lelid wells, but 
therc is a prospect of its being overcome, if not by 
mechanical contrivances, then hy the lIse of respira
tors and by other preeautions on the part of the 
workers. My recommendations are :-1. Recent 

· action hy the company had enormously reduced the 
nnmhei' of cases, but I think it .wonld be well, as 
snggested' hy the nHtTl~ger to dmw np a set of in
strnctions to the worke,rs, ad \'ising them how to take 
Hlhantage of the faeilities provided, and how to 
attend to matters of personal health and hahits, so 

· HS to avoid those dangers that are inseparably con
nected with their health andlivclihood. 2. Although 
ir, has been fonndnecessary in other places to intro
,duce legislation making certain precautions compnl
.,ory on the part of the workers, as well ns the 
employers, I do not ad vise sneh procell ure, nnless it 
~honlrl appear that cases of lead-poisoning still eon
tinue to occur on accountof the negligence of the men." 
-Australian Mining Standa1"d, Oct. 3, 1910. (K.L.G.) 

TIlE ELE~fENT OF CHANCE IN THE SAMPLING OF 
DRE.-" All thrtt can be done in the matter of samp
ling is to mix and to take a portion. Mixing pro
d uces unevenness; IW even mixture of differen t· 

; things can only be obtained by couuting, sorting, and 
ranging t.hem. 

I III partial mixing is the basis of salllpling. 
The 'luestion of \vlmt is a 'safe' weight. of sample 

JutS to be ~tudied em pirically or by trial and the best 
Wrty of doing so is to study extreme cases. In the 
following brief summary of investigations each in-

. "Iiddual assay, unless otherwis'e stated, was made on 
,a portion of the ore-sample gronnd to 100 mesh or 
fine~, eommonly called the' pulp' and weighing one· 
~half of an 'assay-ton.' The assay-ton or A. '1'., for 
-short, weighs 29,166'66 mgm and each milligramme 

• <of gold obtained per assay-ton represents 1 oz. of 

I 
gold'per ton of ore. The results are stated in ounees 
per ton, generally to the second, and moremrely to tIle 

. third, place of . decimals. The halance use,l in weigl.l
ing the buttons i8 sensitive t.o 0'005 mgm., which 
corresponds to 0'005 oz. gold per ton, an,1 the bnttons 
are weighed to tite nearest 0 '005 mgm: [t_ l~ nsual 
to make the fusions and as;ays on portions' of ~ A. '1'., 
conseq nen tly the results reported ill ounces per ton 
are correct, so far as weighing is concerned, to the' 
nearest 0'01 oz. gold per ton, an(1 deviations of more 
than O'Ot are due to other ClLuses thrtll avoidable 
errors in weighing. In commercial JJmctice it is 
often agreed between the buyer an seller. that 
ditl'erences of 0'03 oz. per ton or less shall not be dis· 
puted or submitted to umpirage. 

In order to throw light npon the extent of differ
ences arising in good assaying practice a mixture of 
sand and limestone of 100'mesh fineness was soaked 
in a dilute solution of gold chloride to compose an 
artificial gold ore of a hou t 2 oz. per ton nlld of homo
geneous content. The mixture was dried and calcined 
with the intention of conting each partiele with a 
film of gold 'so that, the particles should he as nearly 
equal in go;d content as art eould 'J.rmnge. If the 
intention was succeEsful then the \'agaries of 
ehance woul,1 he reduced to a minimum, and each. 
1; A.T. would '("ont.1in well within the sensi tiveness 
of the assay-ImhLllce the ,same (pmntity of gold, and 
the visihle deviations bet\\'een one aSS'LY and 'LIIother 

r wonld be dne to error in assaying. 
In the first set of six assays there were the of 

1'92 oz. a]](l oue of 1 'H4 oz. Here there was an 
extreme difference of 0'02 oz. per ton. In a second. 
set of fonr as~ays two were 1 '92, one of 1'\)4, and one 
of 1'91. Here there was an ex, reme differeuce of 
0'03 In another series 10 results of 1'915 were 
ohtained with one of 1'~195, the extrellle difl'erence 
heing 0'02 oz. per ton. Combining the 24 observa
tions, the mean is foullll to be 1'918, \\'ith 'a mean 
error of ± 0'0017 ILnd all extreme ditlerence between 
observationR. of 0 '045. .It \\;oul'l thus seem lha't .with 
a homogeneons ore a difference as high as 0'04-5 oz. 
per ton, or a ditl"erellce higher than the limits of good 
wei"hing, can arise, due presumably to de\'iations in 
the "assay operations other than lhoRe of weighing, 
between 'the highest and ~owest results of a nnmber 
of ~ A.T. assay". The extrellle differences between 
individnal aRsays of ~ A.T. found in the, ordinary 
practice of sampling gold oreR are very llInch greater 
than 0 '005 oz. per lOll. 

If w~ want to study the magnitude of the element 
of chance as it affects the mmpling of ores we cannot 
do better than to choose an· extreme case, sneh as 
may be found 'LllIong ores containing free gold, where 
the value of the mineral is high 'Lnd the.difterence of 
specific gravity hetween it and the gangue is wide. 
If all the parth'les of gold in such an ore were free 
and distin!l~ frol1l .the particles of the. gangne ane! all 
the particles both of gold' and gangue were of one 
size and that size were e'llIal to 100 mesh, and the 
ore were of a grade of 1 oz. gold per ton, then ill one 
assay-ton there would be ftpproximately 4,000,000 
partiples of quartz or gangue and 21 particles of gold. 
Of coun;e, no one would expect to be able to take out 
frol11 a bul I. of such ore of 100-mesh fineness various 
small portions that wonld always contain 21 particles 
of gold and no more or no less for every 4,000,000 
partieles of gaugue. '\\; e are not wizards. vVe would 
llaturally a.rrd instinctively expect consid~rable YlLria
tions from the average numher of 21 p,utICles of gold 
per 4,000,000 particles of q (]artz. A difference of one 
particle would make an "nor of 5%. 'We could 
reasonably expect any number of partieles, say, from 
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10 to :30 oi gold, rather than exactly 21, neither more 
or le,s. 

In most ores that have ueen ('ru~hed the "3.1 uable 
ingredient is chietly in the. fine alJ~1 it is)herefore 
likely that the averAge' pat·tlcle of nllneral IS smaller 
than the average panicle of gangne. In other WOlds, 
it is probable that in onr samples there are more 
particles of mineral than there \Voulrl be if the 
average size of the particle of mineral were equal 
to the average size oj the particle of gangue. For this 
reaSOlJ in our hypothetical ore, with all its gold free, 
there wonld probahly be many more than 21 particles 
of gold for every 4,000,001) particles of qnartz, because 
their avera"'e size \Voulrl be slllaller than the average 
size of the

O 

whole ore, but, relatively to those of 
quartz, the numher would be ex~remely small and 
the clmlJces of deviation from the ave'rage number 
in anyone small s~,mple wonld still be very great, 

In this article I want to insist npon the element of 
elmnce, which makes it impossible for us to gilt an 
ahsolutely trne average sample from a mixtnre of 
different tliings. \Ve can only get a sample the 
(leviation of which from the tflle average is negligible 
by tak ing a sample com aining a sufficiently large 
nnmber of the particles or things to be estimated. If, 
for instance, 'we had an average, as' in the ca~e 
imagined, of 21 particles of gold in a saIlIple we 
woul.1 expect to get deviations of relatively great 
magnitude in ditlerent samples. By taking our 
sample so that 011 an avera!!;e there.were 210 panicles, 
the percentage of deviation would be less, and so 
forth. In a general way it is snpposed that the per
centan'e maximum deYiAtion of a sample from the 
trne '~'erag~ would be reduced :3'17 times by taking 
a sample 10 tin'e~ greater. 

To sh'ow the illlportalJce of these ditl'erencni the 
first t\\'O assays of ma"y 'pulps' of ditlerent golrl 
ores containing free gold· weI e noted. The averuge 
diltercnce between the two assays of'eAch of :24 con-
8';CUti1;c samples of an Ole marke,l (B) \\'as 0'043 and 
included diflerence~ ranging from 1I0thillg up to 0':23 
which wa~ the maximulII ditl'.rence. ThirtY-Rix sets 
of ~ as'iays of each of :36 consecut':?IC samples of an 'ore 
marked (A) gavp- an ext reme dil1'erence of 0'33 and 
an average ditleren('e of 0'05. Sixty-four sets of 2 
assays e,wh of 64 consecntive samples of (C) gave an 
extreme difference of 0'6 aTllI an average difference 
of 0'.068. 

~-\ gold ore known amollg assayers as .being 
'spotty' (that is, giving wide ditl'erences \\'hen 
assayed) in 12 assays gave an extreme difference of 
O';J45 bet\Yeen t wo ~ A. T. assays or a ditl'erence of 
0'69 oz. on a total aosay-value of ~'!l:3 oz. pel' ton, a 
difference of 23%. 

The evil effect of such large differencES het\\'een 
individual aSi'ays can be neutralized Ly making a 
larger nnmber of assays and takillg the aver~ge of 
them. In the parlan('e of ore sampling, ~ A. T. is 
not a ' safe' sample of snch ores. 

Before discussing the question of weight as atl'ect
ing the' safety' of a sample of such 10.0 mesh pulp 
or one that with another of the same weight might 
only difler within the limits of good assaying, for 
example, 0'045, the mean of which would be 0'0225, 
it is well here to refer to a series of experiments 
made with the 'phlp' as delivered to the assayer. 
This pulp is comnionly ground so that all of it will 
pass through a 100·mesh screen, ami, a great many 
experiments ,,'ere made \\'il h such pulp alollg the 
following lines: .First, conld a method of mixing the 
pulp be discovered that would reuder the distribution 
of the gold more even than is indicated by ordinary 

practice? Could these extreme differences between
:\- A. T. samples be reduced? 

Second, and conversely, ('onld the pulp be so 
handled by the assayer, on the rolling ('lotil or paper, 
within the, limits of fair mixing or selection of the 
sample as to increase these differences? 

Both of these lines of investigation failed to show 
that the extreme ditlerences could be favonrably or 
unfavonrably intluenced. The pulp was dividcd in 
every conceivable way. The rr A.T. sample was .. 
taken ill small portions from over 100 ditl'erent pans
of the bulk or as one portion froll! one part of the 
bnlk. A stream of the pnlp was cut a !lumber of 
times by a miniatnre time·sample and the ~ A.T. 
was compose(l of these cuts. The pulp was rolled in 
varions ways, thought likely to be conducive to the 
segregation of its mineral or to its perfect distribu
tion, though it is difficult to conceive how segrega
tion 'could be i]](luced by the slow rolling of a 
material the particles of which tend to cling to and 
lock into each other. 

1 shall not enter into the ,letails of experiments, 
made upon the tiller grinding of the samples. The 
conclusion reached by those engaged in the work 
was that finer grinding was of no ass!stance in 
reducing the ditl'erences, and that as a size for t.he· 
assayer 10.0 mesh 01' even less was practically as safe 
as 200 mesh. The results were always the 
same. It was as impossible to COllI bat the· 
element of chance a~ it wonld be in the case of 
ditl'erent colo\ll'ed balls taken blindfold from a bag 
or of cards deal t from a fairly shuffled pack. 

There is a well·known forrr.ula used by physicists" 
and chemist,> for the purpose of calculating the 
mean error, plus or minus, of the mean of a numbel' 
of observations. It i~ : 

F = ~--:---'----:-7' 
n (n - I) 

in which 
F = mean errol' of the mean of all the obsel'va-· 

tions. 
d = deviation d each measurement from the 

mean. 
.3 d2 = sl1m of the sqnares of the ,leviation. 
The satisfaction, if any, we get from this formul~ ... 

is to learn that we can only rednce the mean error 
of the mea'n in the proportion of the sqnare root of 
the number of observations. If we want to reduce 
the mean error of the mean to one-tenth of it~ 
magnitude we lIIUSt take 100 times as many observa
tions. 

Gi\"en an ore thAt with samples of ~ A.T. exhibits 
a ditlerence bctween the highest and lowest of 0'6, 
if we wante,l to take samples sutticiently large I(} 
exhibit a ditl'erence no hi~her than 0'06, we shunltl 
(neglecting the possible but smaller error due to 
assaying details) have to make t!le ~veight assayed 
as hi"h as 50 A. T. If hy conventIOn It were agreed 
that;;' , safe' weight of sample should be one that, 
did not ditl'er from another, sample of the 8c"lIIe 
wei"ht more than 0.06, we should have to make that 
weight for such an ore 50 A.T_ This is 10 times as
heavy as the sample usuaJl'y distributed Dr the 
sampling works to the seller, buyer, and umpire. 
50 A. T. would be the smallest safe division we could 
make of snch a pulp. ' 

Every time a sample is divided, and in the, 
sampling operation it is divided Illany times, there, 
may be all error, which will· be important according 
to the. nnmber of particles of the sample and th~ 
character of t he ore. 
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Having determinerl for an ore or class of ores the 
safe weight for a sample reduced to 100 mesh, can 
we then from this knowledge alone determine the 
safe sample-weight of'any coarser size? 

H. A. Vezin, who is identitied with this question 
of the safe weight, having found that of the pyritic 
ores of Gilpin eounty, Colorado, one ounce or 1 A.T. 
was a safe weight for a sample that had passed a 
20-mesh screen, for all other sizes larger multiplied 
this weight by a nnmber that represented the 
number of times the volume of the largest sized 
particle was greater than the yoillme of a 20-mcsh 
particle, that is, by a number proportional to the 
cubes of the sizes of the largest particles. Vezin's 
statement that the safe weights of another larger 
size than 20-mesh could be obtained by multiplying 
the ascertained safe weight of the 20·mesh size by 
the number of times the volume of the larger size is 
greater than the volume of the Hmaller size, conlel 
only be fonnded upon the assumption that the ratio 
of the number of particles of the richer mineral and 
the poorer gangue was the same in all the 
stages of the crushing of the ore from coarse to pulp 
and that during the grinding the mineral and the 
gangue were crushed at the same rate. 

We know that the fine ore in any stage of crushing 
contains more of the valuable mineral than the 
coarse, The valuable component is chiefly in the 
fine ore.' "Then the pieces of ore are 2 or :3 illches 
in diameter we tlo not timl pieces of gold that are 2 
or 3 inches in diameter, nor do we notice similar 
conditions in other smaller sizes. The particles of 
the richest mineral, namely, gold, in ores containing 
free gold, are in size obviously smaller than the 
other particles of the ore. 

In the following experiment a gold ore was sized 
and the v~rions sizes were assayed with results as 
8tated : 

Vezin's prineiple that a definite ratio between the 
weight of the sample and the size of the largest 
particles shall be preserved through the whole of the 

. crn~hing operation, is intelligible if the relation 
betweell the number of particles of the mineral nnd 
of the gangue remains constant, otherwise it would 
be purely arbitrary. If it has any merit it errs on 
the safe side because in the coarser sizes the propor
tion of the valuable mineral particles is, owing to 
their fineness, much greater that in the tiller sizes. 

His tnhle, which applies particularly to the pyritic 
ores of Gilpin COllllty, Colorado, is tlnHi given in 
Hofman's'The Metnllnrgy of Lead.' This table' 
starts witba sample of 20 mesh or 'I'-,; of an inch, for 
.which an, assay-weight of sample of /" lb. or about 
1 A. T. was taken, 

It. is difficul t to t,hink of any method other than 
that of actual trial for approximately deriving the' 
safe weight of all sizes from the safe weight of one' 
size as determined by trial. To construct, a curve to' 
serve for any size we want. three points or the known 
safe weight. of three snfficiently diflerent sizes, at 
least, and tlHl cune then would b .. true only for that 
ore or class of ore. For the ores discllssed in this, 
paper I lmd the opportnnity of making a silllilar 
comparison between the contents of two samples of 
the same ore taken at k in. and at 100'lllesh, the 
latter being the size to which it i~ redu.ced before it 
passes into the hands of the a~sayer. In the salllpl-· 
ing of these ores two cuts of from 50 to 100 lb. each 
were taken when the ore was of a maximum size of 
kin. Aceor<iing to the stamlard practice obtaining 
in the United ~tates this weight of sample i~ con
sidered safe for that size. The volume of k in, is 
11,737 times that of It particle of 100-mesh ~ize. 
Aceonling trJ the practicc recolllmenued by, Vezin, if 
50 A. 1'" or 3'2 lb., were the safe sample at 100-mesh, 
then at i in. we would haye to take :3i3,584 lb. as a 
safe sample. In the following table is giyen the maxi
mum and average diflercnces noteel between pair- of 

- samples of diflerent ores at 100·mesh and -k in. 
luaxiulllnl size. 

It will be noted that genemlly the 50 to 100 lb. 
sample at -k in. i., safer than ~ A.T. at 100-Mf'fih, 
both in respect of maximum and average difterel,ce. 
In this case the difl'erence may be the remit of the' 
accumulation of' deviations arising in different 
divisions of the sample, because in redncing the bnlk 
of a sample at -k in. ,.ize to a few ponnds of 100-mesh 
pulp it has to be crushed and divided successively 
into halves. This ,Ii"ision is made' six times. At 
each division a ditference large or small,. is un
'doubtedly originated, and these difterences may not 
always be neutralizer! by the next division, and thus· 
the differellces may be cnmulntive and not truly 
representative of the difl'eren('e between the two 100-
me.h portions taken at the k in. stage. This is the 
difficulty that pursues the ore sampler at every step' 

_____ ----;_O_R_E_E_'_, _-C-____ I __ ' __ O_R_l,'_F_'._'_--;r_·\ _____ ---;-_O_I_1E_'_C_'._-,---~ __ 

Size ill Pereentage by I Assay Percentage by Assay Size in Percentage by Assay 
mesh weight Oz. l)cr ton \\"eight' Oz. l)cr ton mesh weight Oz. per ton. 

0n 8 59'88 1'72 62'41 2'02 
81to 16 11'36 3'41 13'90 2'60 

161to 30 6'70. 4'29 9'3:3 3'74 
30 to 60 367 4'88 5'54 4'45 
60 to 120 2'75 6'30 2'25 634 60 to 80 15'8' 0'44 

Throu"h 120 5'69 8'81 6'57 8'03 80 to 100 ](j' 0'49 
I'" 100 to 120 10'2 0'69 I 
i 120 to lfiO 4'6 0'90 , 

150 to 200 , !)(j L'25 
Through 200 42'4 2'73 
Loss (dust) 1'4 

-------------------- ------ ------------ ---------

I 
Calcnlnted 

average 

Diameter of largest particle in inches.. . ...... ..J~ 

Minimum weight of sample in pounds ............ 1-'0 
! 
4 32 

ft 
256 

Ii 
2048 

1'56 

2J, 
16,348 
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Difference bet we ell paifs Yqf)' 
-& A T. assays. ' 

Ore, 

Difference between pairs of 
B .A,T. assays including the 

equation of the two assayers. Assa.rers. 

Difference between pairs of 
50-100 lb. sample weights 

at~· i!1' 

13 

C 

)Iaxillllllll. 

023 

0'60 

Average. 

0'068 
{

O']24 
0'164 

{
O'19 
0'19 

",and is particularly noticeable with special ores, If 
,Olle hn,if of the difference be attrihutable to an 
ori"inal difl'erence at the tillle of dividing the 1< in, 
sal~ple, then' for the ore (C) with a ditrereuce of 
'0'395, the weight of a sample to show no greater 
difference than 0'06 would lie about 8]5 Ibs, If the 
whole of tlie difference is attributable to the same 
caU:5e then the' ,\'eight would u.e 3,260 Ib" a quantity 
inllilensely smaller than required by the old
fashione(1 rille of the cubes of the largest parCicles, 

It is the practice in \Yestern Ameri('an salllplil)g 
plantg to distriuute the samples of the lOO-mesh pulp 
iu 5 oz, packages to the shipper, buyer, and, when 
required; the umpire, If a number of results 
outailled by different assayers 'are, alTanged in 
horizontal lines, each line containing the results 
found for the same ore, and if each aSHHyer be given 

. a separate column, we can compare both the work of 
·the a'sayers among each other and also the natural 
unevenness of the different portioris of the same 
100-mesh pulp as ,Iiyided and sullluitted to the 

,different assay-oliices, On adding the collllllns in 
corresponding grollps of 10 or 20 hOl'izontallines we 
obtain the total results of the different assayers on 
.colTe,;ponding salllp.le~ These totals generally 
'harmonize except for certain ditt'erences that are 
usnally one-sided. 

Thus, for example, on a number of results assayer 
\Y will be higher or lower than some other assayer 

-by an 'amount that for each sample seems trifiillg 
-though in the aggregate it lllay he quite important, 

Thi~ one-~idetl difi'erence in the totals is distinct 
and characteristic, It lllay be cillied the equation 

·of that particular assay-uftice and represents the 
sum total of the metho(ls and perwns invoh-ed in the 
work, aud it llIay be large enough to be scrious, If 
we examine the items in the horizontal lines we note 
difi'ercnces sOlllel.imes larger than is at all usual 
between the work of the best >tbsayers, uut these 
·differences are 1I0t all in olle direction; they are 
capricious, erratic, and impartiaL These ditt"erences 
are mainly due to the natural unevenness of the ore_ 

To illustrate this unel'enlless of pulp, the assay
values of difierent portions of 5 oz, taken from the 
,same bulk of lOO-mesh pulp, "of which 3 A, T_ were 
used in each of the results reported by the different 
,assay-offices, were compared and set ·forth in the 
following tahles', They represent the· avemge and 
maximum differeuces found between different assays, 
and for the purpose of intelligent comparison I gi ve 

.. also the ditt'erellces noted between pairs of -Ii A_ T, 

0-045 
0'040 
0-049 
0'050 

V and W 
V and X 
Yand Z 
Y and 'V 

Maximlllli. 

0'196 

0'395 

A\'ci'age. 

0'034 

0'060 

assays made in the same assay-ofiice and also those 
differences noted between duplicate' 50 to 100 Ib, 
~amples taken at the size of ~ in" all f"r the same 
lots of ores Band C, and from a large number of 
c!:lnsecutive samplings, . 

If we turn back to the assays of an ore all of 
which was reduced to less than 60 'mesh; gi ven 

AVERAGE ASSAY.-OZ, GOLD PER TON_ ' 
Size_ East_ West Difference, 

~ to it inch 1']8 1'64 0-46 . 
~inch ]'13 1'06 0'07 

! illch 

1; inch 
20 mesh 

40 mesh 

60 mesh 

100 mesh 

1-]4 ]']3 0'01 
0-(J85 ]'12 0'135 
1-10 O'9~ O'll 
1']2 0'99 0-]3 
0-87fi 0-93 0'055 
] '32 ]-58 _ 0'26 
]'48 ]'435 0'045 
0'97 1 'Oil 0'08 
]-05 ]'03 () m 
0'855 0-825 003 
1 -45 1'495 0 -045 
099 ]'00 0-01 
1'07 0'98 0'09 
0'81 0-795 0-015 
1'36 J -88 0'52 
(l'93 0'97 004 
0'98 1'00 0'02 
079 0-83 0'04 
] '37 1 '36 0 '01 ( -
1'03 0'98 0'05 
0'96 1 '01 0-05 
0-82 0-795 0'025 

according to screen sizes, we note that for such an ore 
when assaying I-56 oz, the worst that art could do 
by screening, when dil'iding such an ore at that sta"e 
into two halves by weight, wOllld be to get one IH~f 
of an assay-value of 0'3 oz_ and the o,ther of 1'26 oz" 
or a difi-erence between t,'·o samples of 0,96 oz, The 
perfectly mixed pnlp at lOO-mosh of similar' ore 
yields differences between two ~ A, T, samples of( 
0-600z, That was the work of chance,. I 

In Older to see what would happeu when l-1i lb, lots 
of ore of different sizes were divided over a single 
edge into two pOitions without any special care to 
avoid size separation the following resul ts were 
obtained, One side of the dividing edge is called 
'East' and the other' 'Vest.' 'The samples were 
poured over the dividing edge from a shoveL , 

The number of experimerifs of this kind is far too 
small to determine' m1Lxin,Ia yet it is instructive, 

.A \'erage 
Assav 

Oz. per~ton 

Xmuber 
of 

pairs 

Difference between pairs of :! A.T. Difference betwe~n pairs of 50 to 100 Ibs. 
lot~ of ! inch. 

Ore 

A 
R 
C 

148 
085 
2-10 

36 
24 
64 

MnxilllUll1 

0'33 
0'23 
0-60 

0'050 
0'043 
0'068 

Max, Av~. Maximum 

0340 
0'195 
0':l!l5 

Average 

0'04 
0'034 
0'000 

~Iax. ,Avg. 
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There need .be no surprise Itt the diftereuce of 0'52 oz. 
at 60 mesh. A very little experience with wbat are 
called' spotty' ores will convinee anyone that with 
the best assa'ing larger dift'erences than 0'52 can 
arise between ~ A. T. samples, crnshed to 100 mesh. 

The more we ponder on the assnmption implied in 
the Vezin rule the more we are at a loss to under
stand its inception. It seems opposed to the 
instincts of a practical mind to imagine that this 
proportionality of. the numbers of the particles of 
dift'erent things is going to be preserved through :til 
th~ crushing of the ore from coarse to fine in all its 
stages. The general obserya tion that the pieces of 
valuable mineral are generally smaller than the 
gangue should have discredited the idea that a fixed 
ratio uetween the weight of a sample and its largest 
particle should remain constant through all the 
stages of crnshin~. 

To raise the matter of ore-sampling to a perfect 
art, the science of the nnevenness of mixed things 
must be applied to its operations and, this being 
recognize(l, llleans ~honld ue taken so that the 
sampling operation can be checked within itself by 
the duplication of the s>l.lllple at any of its many 
divisions." - LEWIS T. VVRIGHT. - The il'Iining 
Ma.qazine.-Nov., 191O,-p. 353, (A. IL) 

THE FIELD ASSAY OF 'VATER -" D1lring the last 
six field seasons more than 3,000 field assays of 
natural waters, uy the methods suggested uy Mar
shall O. Leighton in 1905, have been made by United 
States Geological Survey pal-ties. The pnrpose of 
Leighton's methods have been widely misnnderstood. 
They are not inte'nded to displace laboratory ana'lyses, 
nor is. it claimed for them that they yield resnl ts 
comparahle in accuracy or availability with labora
tory methods. Leigh ton's pu rpose was to place at 
the disposal of enl;incers, chemists, geologi~ts, and 
scientific explorers in general a means of making iu 
the field partial approximate assays of natural waters 
by the nse of solid reagents and apparatns that can 
be carrie']" in a knapsack. The. cxperience of the 
Geologieal Survey has been that ill carefnl an (I 
trained Bands Leight.on's tests, granted a proper 
appreciation of their limitations, on the part of the 
user, nre of great practical ntility in industrial amI 
geological reconnaissance. 

The limitatious of the field assay are defined uy 
R. B Dole of the Survey in Engineer·ing News for 
August 11. Fifty-two waters, ranging in tot:d solids 
from 25 to 5,2 0 parts pel' million 'and representing 
the common kinds of surface an1 ull(lergronnd waters 
in the United States, have been analysed in the 
laboratory amI tested by field methods. 'The results 
of the two methods 1\'11'. Dole presents in parallel 
eolnmns. "TithoUG reproducing the exact nnmerical 
data'we may summarise uriefiy Mr. Dole's discus~ion' 
of the results and his conclusions as to the prfwtical 
utility of the field ailsay. 

Dealing first with the determination of bicarbon
ates, 'the eRtimates of bicarbonates in the laboratory 
were made by titrating measured amounts ot water 
with N/50 sulphuric aci(l in the presence of methyl 
orange indicator. The field tests were done in 
reverse manner; a proper num ber of tablets of 
sodium acid sulphate· were dissolved in a small 
amount of the water to be assayed, methyl orange 
was added and then water nntil an alkaline endpoint 
was reached, after which the volume of liquid' was 
measured. One of the tablets Ilsed in the tests is 
equivalent to 2'49 IIIglll. RCO". The parts pel' 
million of bicarbonates (HCO,,) in a water can readily 
be c.olllpllted frolll the amount of water, the number 

of tnlilets, nnd the "nlue of one tablet in milligrams. 
of fICO".' 

The avcrage error of the field tests in the 44 cases' 
which MI'. Dole considers significant was 6'2 parts 
per million, or 3.5%, with water containing 100 to· 
350 parts per million nf bicarbonates; the errors 
ranged from 0% to 9% and were equally divided be
tween positive and negative. It is clearlyestab
lished that the error is not a constant one, due to 
error in the value of the tablets or to the change in 
shade of the indicator, but that it is variable and is 
can sed probably by error in measuring the water .. 
'l'he average error of 3'5% corresponds t02'1 cub. cm., 
not an unreasonable variation considering the facili
ties for measurement. ' Most waters do not contain 
normal carbonates (CO,,) and a qnalitative test· 
suffices to show their absence; but it it is necessal'y 
to make the quantit.ative determination it lIIay be 
performed on a separate portion of water in the pre
sencll of phenolphthalein and the bicarbonate figure· 
may be corrected in accordance with the result.' 

Chlorides were determined in the laboratory, when 
less than 100 parts per lIIillion, by titrating 100 to-· 
250 cnb. cm. of the water conceutrate(l to 25 cub. cm. 
WIth a solution of silver nitrate, 1 cub. cm. of which. 
was equivalent to 0'5 mgm. of chlorine; amI when 
lIIore than 100 parts per millioll, by precipitating 
and weighing the chlorides as silver chloride. In. 
the field tests, 50 cnb. CIII. of water were titrated 
with tablets and quarter tablets of silver nitrate. 
'For low chlorines tablets equivalent to about 1 mgm. 
of chlorines were employed, and as one-quarter tablet 
in 50 cuh. cm. of waler is equivalent to 5 parts per 
million of chlorine, the field results may vary from 
the trne valnes 5 pnrts, a dift'erence which may be. 
equivalent to an error of 100%. Snch discrepancies 
olfer little practical disadvantage, however, for it is 
a8 usefnl ill geological or industrial recolJnaissance 
to know that 11 water contains less than 9 parts of 
chlorine as to know that it contains, for instance, 
~xactly 5'4 parts.' The accnracy of low-chlorides. 
estimates is increased by using 100 instead of 50· 
ell b, .cm. of water wherever practicable, but no par
ticnlar advantage has been gained in using weaker 
tablets inste'td of qnartering the tablets of ordinary 
strength. 

The average error of 22 tests of waters containing 
more than 50 parts of chlorides was 6 parts, or 3'2%, 
and the errors are almost equally divided hetween 
positi"e an(l negative. 'If the chromate indicator is" 
added at the beginning of the titration of waters 
exceeding 400 or 500 parts of chlorides, un excess of 
sil ver nitrate chloride formed during solution of the· 
tablets becomes stained with silver chromate that is 
decomposed with difficulty. It is better, therefore,_ 
to make first a rough estimate of the chloride& and 
then to repeat the determination, the indicator in 
the latter test being added near the end of the·titra
tion. All the tablets except one or two may be 
ground with a small quantity of water, then the 
remainder of the measured po'rtion of the water may 
be put in, and the titration completed in the usual 
maImer. This modification involves little extra .. 
work amI increases the accuracy of. the resnlt~.' 

Sulphates were .determined in the laboratory by 
the usual gravimetric method in 250 or 500 cub. cm. 
of water. In the field tests about 1 "Ill. of eoarsely 
pulverized barinm chloride was adde~ to about 100· 
cub. cm. of water made very slightly acid to methyl 
orange jy the addition of hydrochloric acid (I-I). 
The mixture was then shaken for ten minutes or 
until the precipitant was entirely dissolved and the 
turbidity of the liquid was then measured by mel!-ns. 
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of the regular form of ,candle turhidimeter in a shaded 
,corner of the laboratory in daylight. The solution 
was kept constantly and thoroughly agitated while 
three readings were made; a standardization table 
gives the amonnt of sulphates corresponding to the 
avemgeof the three readings. The snccess of the field 
method depends upon the addition of a minimum of 
acid and the constan t a:.:itation of the li'l uid in order 
to prevent concentration of harium chloride at the 
hot tom of the tuhe during precipitation and to 
prevent agglomeration aft~r precipitation. The use 

, of the regular turhirlimete'i' is limited to the estima
tion of sulphates from 30:., to 600 parts per million. 
Less than 30 parts ofsulph>ites were determined hy 
com parison of the turbidity with that produced in 
waters. containing known amounts of sodium sulphate 
treated with acid and harium chloride. These 
standards of course cannot be carried in the field, hut 
it is possihle for a skilled observer to estimate from 
llIemory below 30 parts certainly within 50%. Aho\'e 

,600 parts the water was diluted to a convenient 
· strength with water free from sulphates before pre
cipitation. 'The hest results are ohtained in readings 
on waters containing between 56 and 265 parts of 
130., and it is best to dilute to hring the readings 
hetween these limit£. 

The avemge error of the tests of the 27 waters 
· cllntaining more than 30 parts per million was 10%. 

For turbidimeter readings hetween 2 cm. and 19 cm. 
· the average error is 8 '5%. For readings less than 
2 Clll and for sulphates greater than 600 parts, the 
errors of single estimates are much greater, averag
ing 15'4% in the nine cases reported hy Mr. Dole. 
Indeed, individual determinations of high sulphates 
are liahle to great error. 

In the laboratory tests for iron, 'the iron in the 
l'tlsidue from 500 cubic em. of water was removed as 
ferric hydrate and redissolved; then the amount of 
iroll in this solution, or in an aliquot part of it, was 
estilllated. by the usual colorimetric method, the 
reddish hue developed by potassium sulphocyanide 
being. compared directly or indirectlv with that 
.developed in standard solntions of ferric chloride. In 
the field tests, 45 cubic Clll. of water and 2 chbic 
CIll. of concentrated nitric acid are thoroughly 
mixed and allowed to stand 5 minutes; 3 cubic cm. 
of a 2% solution of potassium,sulphocyanide are then 
added.' The red colour of the solution was then 
compared with that of standard celluloid discs. 
Thi, is the regular ficld method recommended by 
Leighton, with the exception that the colouring 
comparison was made immediately aft,er the addition 
of the potassium sulphocyanide instead of 10 minutes 
later, as it was found that the compounds producing 
the red colour are progressively dccomp05ed by free 
nitric acid. In a second series of tests the mixture 
of water and nitric acid 'was allowed to stand one 
hrmr before addition of potassium sulphocyanide. It 
iJo; apparent from the resnlts that in most cases the' 
inm is more com[ letely oxidized if the second method 
i~ followed. The errors in the tests hy the first 
rilethod vary from 0'2 to. 2'4 parts per million (8% to 
lOfl%) and in those by the second method from 0'1 to 
1'0 (5% to 100%). The degree of change into the 
ferric form depends on the composition of the water 
and the chemical condition of the iron. Apparently 
much organic matter retards the change more than 
anything else in natural waters. 

The estimation of the total content of scale
forming ingreel!ents in tl~e field is mil-de difficult by 
the lack of satisfactory field methods for the determ-

· ination of calcinm and magnesium. The turhidi
.. metric method proposed by Leighton for calcium is 

s!lbject to great and uncertain errors, and t'he 
procedure devised by Catlett for magnesium has not 
yet been applied to water assaying. 'The figure for 
total hardness obtained hy titrating a measured' 
portion of water with sodium olOlate tahlets can be 
considered an approximate valne Jor scale-forming 
ingredients up to 100 parts per million. Fignres for 
total hardness greater than 100 parts are usually too. 
low becaUi,e of the interference of calcium and 'mag
nesium soaps with the reaction;;. For very hard 
waters an estimate of the probable scale can be made 
from the figurtls for total hardness, sulphates and 
bicarbonates. If the snlphates are ('omputed 'to' 
calcium sulphate and the bicarbonates to calcium 
carhonate and the I,wo amounts added together, the 
sum represents the greatest amounts of calcium and 
Illagnesium compounds that could be made in the 
scale, An average between this stlln and the total 
hardness by the sodium oleate method represents 
more or less approximately the amount of. s('ale
forming material in normal hard waters. The rela
tion may be expressed thus: 

S = 0'41 RC03 + 0'71 SO, + 0'50 H in which S,' 
HCOa, SU" and H represent respectively the' 
amounts in parts per million of scale, bicarbonates;', 
sulphates, and total hardness. If this approximate. 
figure is considered in connection with the amount of 
chlorides and the possible presence of hydrogen 
sulphide, as re\'ealed hy the odour, or of free sulphuric 
or hydrochloric acids, comparative classification in 
respect to steaming q nalities may be made accnrately 
enough for reconnaissance work. This method of 
cQmputation was successfully used in clas~ifying 300 
assays of waters made in Iowa and Indiana elm'ing a 
stuuy of hoiler-water conditions in those state,. 

, It may be concluded,' Mr. Dole says, 'that the 
assay tests for chlorides, sulphates, carhonates, and' 
bicarbonates are as accurate as they need to be for 
preliminary WOl'k. The iron test is likely to give 
low results in llIany waters, and llIore time should be 
allowed for the oxidation of the iron. The test for 
total hardness, though laborious in hard waters, 
yields information valuable enough to make its per
formance worth while. The calcium test cannot be 
relied upon mort' than to indicate whether waters 
are high or low in calcium, and the results of this 
test should not he expressed in figures. In reporting 
results no decimals should be given except in iron, 
where one decimal place lllay be re ported. The assays 
should always be made by persons having some 
knowledge of chemistry and. a thorough training in 
the techniq ue of I,he tests as well as an appreciation 
of their limitations' ".-R. B. DOLE.-Enginec1'in.q 
Magazine, Oct., 191.0 .. -[Reprmted from Enginee1'ing 
Ncw8.]-October, 1910., p. 99. (R. A.) 

HYDRAULIC AGITATION IN CYANIDING.-" The 
a~itator consists of a conical·bottom tank simihii" to 
those nsed for air agitation, and fiLted with a centi'al 
circulating tube, which takes, the place of the air-lift 
in the air agitators. The tank is also equipped with. 
an inner annular baffle, which provides a calm zone 
between the batlle and the tank where no agitation 
takes place. ComparativelY; clear solution rises to 
the top from this annular space. A small amount of 
this clear solution is drawn off continuously through 
a flexible decanting. pipe and supplies the suction of 
a small centrifugal pUlllp. This delivers the solution 
under pressnre to a nozzle at the base of the central 
lift tube. By this means all of the sand and slime is 
kept in constant agitation, without passing any sand 
through the pump. Immediately over the discharge 
of the central lift, a damper and distributor are pro-
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vided which canse the ascending pilip to be distri
bnted in a radial sheet, which assures a moderate 
.and even aeration. In case additional aeration is 
reqnired, a small stand pipe iR attached to the suction 
·of the pump, and equipped with a valve. By open
ing this, any requisite amount of additional air can 
be drawn in by (,he pllmp and brought in contact 
with·the pulp during its passage throngh the central 
tnbe. The tanks are fitted with central dischatge 
valves and are equipped for either intermittent or 
()ontinuolls process systems of agitating. The· ::''Teat 

.a:dvantages of the system are: (I) Low first cost, 
small centrifugal pumps being cbeaper than air-com
pressors, and :;impler to operate. (2) Economy in 
power, it being the lowest in power consumption of 
all systems of agitation. (3) Lower consumption of 
cyanide, due to the avoidance of excessive aeration. 
(4) Abseuce of 'foaming' which is such a' serious 
trouble in air-lift agitators. (5) The apparatns will 
permit agitation of alniost any range of pulp density 
or size of sand. (6) The current will start aftcr 
setLiing for a number of days. (7) Pcrfect <'ross
agitation i, provided which will disttiollte the sand 

.evenly over the whole cross· section of the settling 
arpa. 

Tests recently made on a working scale h:.ve 
'shown the agitation tu be nearly pedect, the extrac
tion being as high as 94% in from 12 to 16 hours on 
iold ores, and from 83 (0 90% on silver ores in 20 

;lIours and under."-Mining and Scientific PTess, 
April 20, 1910, p. 260. (K. L. G.) 

MINING. 
THE MECHANICAL PURIFICATION OF AlR.-" The 

-problem of air purifieation on a commercial scale has 
l,een brought to thc front b.v the wider introduction 
of the plenum system of heating and ventilation. 

"The removal from the 1)-ir of the floating partides of 
1ust, soot and other impurities conftitutes, especially 
In densely populated or manufacturing towns, the 
most serious difficulty in the science of ventilation. 
'The importance of this problem will be fully appre
ciated when it is borne in mind that with plenum 
ventilation the fans installed completely change, 
several time.~ within each hour, the whole of the air 
in the building which they are ventilating. The 
volumes of air handled are in many cases enormous.' 
In a public building reeently completed in Scotlaml 
the heating and ventilating plant has a total capacity 

·of over 212,000 cub. ft. of air per minute. 
It is thus evident that where large volumes offresh 

air are hourly driven into buildings an infinitesimal 
degree of illlpnrity in the air will in a very short 
time cause a dirty and insanitary deposit. . 

The necessity, however, for the efficient ventilation 
,of public halls, buildings and factories was early 
recognised, and the fan system of introducing fresh, 
warmed air into both new and existing buildings was 
adopted in America and later into England, even 
though a certain degree of uncleanliness was in vol ved. 

The cruder and less efficient methods of a:r filtra
tion have been superseded by more carefully thouO"ht-
out and better designed apparatus. . 0 • 

The existing forms of air filter may be roughly 
divided into five classes: (I) the dry stationary; (2) 

'. the wet stationary and the (3) wet revolving filters; 
{4) the spray nozzle and the (5) revolving spray wheel 
types. 

Perhaps the earliest type of filter used was the dry 
'stationary, which consisted essentially of cheese 
-cloth screens, placed at right angles to' the path of 
.the entering air. 

Filters of this class, whethe'r employing cbtton, 
jute or cocoanut fibre as filtfolring mediums, were 
found to have only a crude cleansin~ efl'ect upon the 
air, and after a short period ot workmg, became dirty 
and insanitary, and thus becoming in themselves a 
source of impurity, soon defeated their own object. 

In addition to the above disadvantage, all filters 
of this class offer a high resistance to the pltssage of 
air. The extent to which a small resistance cuts 
down the cltpacity of a ccntrifugal fan is weli known, 
and the increased power req uired to dril'e the fans 
under the<e conditions militates seriously against the 
commcrcial snccess of the plant. 

These filters haye the further disadvantage that 
they do not affect in any way the humidity of the 
air handlcd, and it is now rec(jgnised that absolute 
control of the amount of moisture in the air is an 
essential qualification in a successful heating and 
ventilating apparatus. 

Dry air produces a more rapid evaporation of' 
moisture from the surface of the human body, and 

'this causes a lower sensible temperature. As a 
matter of fact tha sensible temperwture of the body 
correRponds more nearly to that of the wet bulb of a 
hygrometer, than to the. temperature of the dry bulb. 
Air at 68° F., containing 50% humidity, feels more 
comfortable than air at 75° F., having a humidity of 
only ,20%. 

With an outside winter temperature of :l0° F., and 
80% saturation, the air will contain 1'5 gr. of mois
ture per cubic foot. If, without the addition of 
moisture, its temperature be raised to, say, 70° F., 
its saturation will be only 19'5%, since air at this 
temperature is capable of absorbing 8 gr. of moistnre 
per cubic foot. Under the lattet· conditions the 
atmosphere will greedily absorb moisture from the 
hllinan body. . 

Apart from its effect.on health, the control of the 
humidity of the air has its industrial value and 
perhaps its most important applications lie in the 
textile industry. . 

Although the westerly winds that blow in frolll 
across the wide expnnse of the Atlantic are, as a 
rule, laden with moisture and thus produce atmo
spheric conditious such as are favourable to the great 
Lancashire.cotton industry, the east winds that often 
prevail, coming to England acros~ the continent of 
Europe are cOlllparatiYely dry, since their short 
passage over the North Sea does not permit of much 
moisture being taken up. Thus it is frequen~ly 
necessary w resort to artificial mcans for producing 
the required degree of hnmidification. The plenum 
system which gi yes the right volume of ~Lir at the 
required temperature and humidity, is universfLliy 
admitted to hring about increased production, 
stronger, inore elustic and more evenly, twisted yarn 
and a better and brighter cloth. 

Absolute control of humidity is essential also in 
cooling and low temperature drying, as will be later 
explained. 

Thus we find the application of water to the 
stationary filter with the double object of increasing 
the humidity of the air, and at the same time of 
cleansing the filter from the impurities that in the 
ordinary course become lodged therein. 
1 The method nsually adopted is to erect vertical 
screens of fibrous material and to extend horizontally 
above their upper edges a copper pipe aloug the 
bottom of which a series of smail, closely-pitched 
holes have been drilled. The pipe is then supplied 
with water whence it is~ues in a number of fine jets, 
which are directed upon the filtering medium, 
Experience has proved that neither has this method 
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a fnlly·controlled effect upon the humidity of the air 
dealt with, nor have the jets of water the desired 
clea,nsing effect upon the filter. 

Unfortunately ycntilating installations in many 
large towns ha,'e to deal with IL SIllO);:y atmosphere 
in which the chief solid impurity is soot. Minute 
particles of the latter become lodged in the in terstices 
of the fihrous material, ILnd require for their removal 
a far more drastic trelLtment tlmn that obtlLined by 
the action of water trickling down the screen by the 
action of gravity. 

Indeed, in order to lesson the high resistance of 
sueh filters to the plLs~age of 'air, the filtering cloth 
is, where installed, woven with a cOlllparatively wille 
mesh, and a very considerable percentage of solid 
matter passes right through the screen without 
becoming entrapped by the cloth. There is a practical 
difficnlty in getling sooty particles to adhere to a 
wetted surface for IL sJ.fficient length of time to 
enable them to be flushed awa,y. Any ohservant 
dweller in our industrial centres will have noticed 
small particles of soot dancing freely along npon the 
surface of water under the intlnence.of small gusts of 
wind. It was the recognition of· these difficulties 
thlLt bronght about the introdnetion of the revolving 
screen. 

ThiH ty_pe of filter, which has been made in units 
large enough to deal with 50,000 cub. ft. of air per 
minnte, consists essentially of a hol!ow cylindrical 
framework, constrncted of galvanized ;;teel, the peri
phery being covered with the filterillg cloth. The 
cylinder is mounted upon a shaft which revolves in 
gun-metal belLrings, the bottom of the drum being 
immersed in a tank of water. The filter io driven by 
rope or belt, or by direct coupled motor. 

Air, being drawn through the filter hy the ventilat
ing fans, enters the latter at the ends and passes ont 
through the wetted material which covers the peri
phery. The humidity of the air is controlle,1 by 
regnllLting the peripheral speed of the filter with 
reference -to the radial velocity of the air, the greater 
the peripheral speed of the filter with reference to 
the radial velocity of the air, the more highl.Y 
satnmted the cocolLnut fibre is maintained by passing 
more freqnently through the wD,ter in the tank, ami 
the hnmidity of the air is jncreased in conseqnence. 

This filter, however, is subject in a less degree to 
the disadvantages of the previously mentioned tYPQS, 
and it has further bcen found in practice that a 
I)ortion of the impurities deposited on the surface of 
the water is picked up agaiu by the filtering mediums 
as it leaves the. tank. 

\Ve ma,y now lay down the fh'e main points in an 
air filter essential to its scientific and commercial 
sncceE'~ : 
. (I) The air must be thoroughly clean~ed. (2) Its 

humidity must be under complete control; (3) the, 
filter must be self-cleansing; (4) offer small resistance 
to the pass'tge of air and (5) require the minimum of 
rnnning attention. . 

The fIJurth type of" filter referred to at the com
mencement of this article is that which has as its 
characteristic feature the'nse of the spray nozzle. In 
this apparatu& all fibrous material is dispensed with, 
the designers being firmly of the opinion that in all 
,,'oven material, if the mesh is fine .enough to be 
effective, not only is the resi,tance offere,l to the 
passage of the air considerable, but that it is practic
ally impossible to properly cleanse the material from 
the solid impurities that becqme enmeshod therein. 
'~~he air to be cleansed passes through a ehnm ber in 
which are fixed a numbp-r of specially-designed 
nozzles. The 'vater is forced through these nozzles 

at a minimnm pressure of ahout 20 lb. per sqilare. 
inch, the path through the nozzle is spiral in direction 
and the water acqniring a circular motion accumu
lates sufficient centrifugal force to cause it to burst· 
into a fine spray as it leaves the outlet. The water'
is thus so minutely divided that its intimate inter
mixture with tlte air is assured. Although the 
nozzles have an orifice of only about "P-2 in. in
diameter, each clLn vent between 3 lb. and 41b. of 
water per minute when supplied at the prt<ssul'e. 
stated. They are placed in the spray ehamber at the) 
rate of two nozzles for every square foot of cross.: 
sectiOlml area, Hnd as' the usunl air velocity throllgh 
the washer is about 500 ft. per minute, the nozzles. 
deliver about l~ gallons of water per I,UOO eub. ft, of 
air per minute. Thus in a plant- dealing with 50,000' 
cub. ft. of nir per minute ·200 nozzles would be 
required. 

,Fig. I. is a diagrammatic represen tation of ·the fan 
and filter combined. The water pressure required by 
the nozzles is generally set up by a small centrifugal 
pump which ,Imws its supply from a circnlating tan k 
in ,,,h1ch the levell~ maintained by a ball tloat and 
valve which regulates the influx of water in accord
ance with the amount absorbed by the air. 

The etrect of the alll!ost impalpable mist produced 
by these spray nozzles in the path of the air is such. 
that it is practieally impossible for any solid impuri
ties to pass through the spray chamber without being 
thoroughly wetted. The greater part of the water 
falls to the bottom of the washer, carrying with it a. 
portion of the arrested impurities. 

A certain por~ion of the spray, hmvever, is carried 
along by the ail current, and to prevent this free mois
ture from being borne into the building it is ananged 
for the air to pass through a separator before leaving. 
the washer. 

This separator consists of a series of galvanize(l 
steel plates about 18 B. W.G., in thickness,1'itche(l, 
about if in. apart. The sheets are bent as shown in 
Fig. II., which' gives It ~ectional plan of the sheets as: 
armnged in the washer. They are generally fixed 
about four corrngations deep as shown in the figure. 
The spray following the direction of the arrows 
impinges against these plates, the surfaces being' 
nsunlly covCled with a thin film of water as far as A, 
bnt the projections at A and B formed by the lap of 
the plates frevellt the egress of free moisture froll! 
the filter. t will be noted that the wetted surfaces 
of the separator form an additioual washir;g area 
eqniYltlent to abont 16 sq. ft. for each square foot of 
cross section a I area of the fi.lter. The separator 
plates are, owing to the constant dashing of fresh 
water against them, self'cleansing ; but provision is 
made for flushing the plates at any time by the 
simple operation of turning on a ~vlLter tap . 

In . the earlier designs of separators of this type 
ordinary sheet.~ of commercial corrugated iron were 
used, but the form shown aboye is much superior. 

This is a most ingenions air washer and humidifier, 
and has met with a large measure of suc<,ess in diffi-. 
cult situations. 'l'he theory embodied in its design 
is, of course, that gi"er; a sufficient "olume of water, 
broken up to the required degree of fineness, and, 
provided that the velocity of the entering air does 
not exceed that arranged for, :no panicle of foreign 
matter can pass through the spray zone without 
being wetted. Those particles which do not fall to 
the bottom of the'spray chamber with the water are 
carried along into the separator; and their inertia 
being increased by the added rilOisture, strike against 
the wetted pla,tes and are washed dO"'n into the 
tank. 
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FIG. I.-Diagraills of Fanalld Ail' Filtet·. 

There i-, however, '11. ,langeI' in breaking Ill) the 
water too tin. 1.1'. The celehrated 'Lolldon fog" COIl
,ist.s Of-jll,t ~Ilch particle~ of ~oot illlpregllated with 
1ll01stUi e a~ described a bO\'e, bllt so small that the 
effect of their inertia towards causing them to strike 
against the separ'1.tor plates when passing through it 
WOIlIe] be ahlUst negligible. However, in tests with 
carefully arranged washers of this type, when an 
ample supply of water has been provided, 99% of lamp 
1)lack, ",hell thrown into the spray zone, has deposited 
in the washer. . 

FIG. Il.-Horizontal Section through Separator Plate. 

The spray nozzle filter also gives a very efficient 
control over the hllJlliJi' y of the air hand led. Thi~ 
is chiefly efiected by varyillg the temperatUl'e of the 
air in the spray chamher, thuR taking advantage of 
the fact that the capacity of the air for absorbing 
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moisture varies with the temperatnre of the former. 
Thu~, ,if air be raised in temperature frolll 50° F. to 
70° F., its capacity for holdillg moisture is doubled. 

Suppose tlmt it is desired to keep the air in a bnild
i~g a~ 70° F., with 50% humidity, and that the ont
SIde temperatnre is 36° F., it would first be necessary 
to raise its temperature either in the spray chamber 
by using hot water in the nozzles, 01' by pasi'ing the 
air through steam-heated tempering coils before 
entering the washer. The air could then be conl
pletely saturated at 50° F. when it woult] he drawn 
through the maiu heater coils to mise its temperature 
to 70° F. VVhel'eas air at 50° F. can only hold 4 gr. 
of moisture in suspension, when raised to 70° F. it 
can absorb 8 gr. Cons9quently air delivere(l into the 
building at 70° F. wonld have 50% hnmidity. 

It might appear at first sight that. humidifying the 
air might resnlt in the condensation of moisture 
npon the window panes. All danger of this can be 
obviated, however, by maintaining 'the tempera
ture in the spray cham bel' never higher' than 
the mean between the temperature of the room an,l 
that of the external air. To take as an example the 
conditions assumed above, namely: inside and out
side tempcratures of .70° F. and 50° F., respectively, 
of the temperature of the spray chamber is less than 
60° F. condensation on the windows is an impossibi
lity, since the latter are thenBel yes at a temperatlll'e 
which is a mean between the inside and outside tem
peratnres, and is consequently unable to lower the 
air to its dew-point. ' 

By control over the humidity of the air its tempera
ture in summer can be lowered cOllsiuerably, except 
on such occasions, rare in England, when' the atmo
spheric heat is accompanied by excessively high 
humidity. It has been proved in pmctice that an 
absorption by the air at from '8 gr. to '9 gl'. of mois
ture per cu bie foot produces a lowering of the tem
perature of from 7° F. to 8° F. 

In ca.ses where excessively high Illllni,lities are lllet 
with the air can he thoroughly wa~hed without 
incr:easing its moist.me by using ll1stef1d of moisture 
a solution of calciulll chloride 2So Uaumc. This 
solution will never give ont nor absorb moistll:'e. 

If the streugth of the solution be increa~ed to, say, 
40° Banme, it will actually extract moisture from the 
air, and in difficult cases, such as low teniperature 
drying, a strong solutioILof calcium chloride has 
been used. It should be added that in modern 
plants the humidity and temperature of the ail' are 
automatically controlled by thermostats suitably 
placed. The last type of tilter enumerated at the 
commencement of this article is that in which the 
place of the no~zle is taken by a revolving spray 

wheeL A diagrammatic sectional view of mch & 

washer is shown in Fig. III. 
This washer was designed with a special view to 

pre\'enting the fine mist in the spray chamber from 
being carried away through the separator along with. 
the solid impurities that sho~lld be eliminated. It i~ 
obvious that the cleansing and humidifying effect of 
the spray becomes small as the latter tends to become 
stationary with reference to the air, which occurs 
when the water is carried along in the air current. 
The increasell humidifying effect obt.ained by oppos
ing the uirection of discharge from the nozzles in the 
previous tilter to that in which the air is moving is 
most marked. The strong current of air, however, 
soon reverses the direction in which the atoms of 
spray were originally projected, and owing to their 
lightness carries them in suspension. 

'Yhen a fine spray is nsed for the pnrposes under 
consideration, it is necessary in the first place that 
the water be in motion with reference to the air; 
secondly, they lIlnst at any moment occupy the 
whole cross-sectional area of the washer in snfficient 
numbers to effectually cleanse the passing air, and 

,thirdly the water must be broken up to just that 
degree of fineness requisite to produce the desired 
humidification. In addition to complying with the 
abol'e conditions, it is claimed that the spray wheel, 
throwing off the water in a direction at right angles 
to the path of the air, gives the former sufficient 
momentum to prevent its being deflected from its 
path anrl carried away. 

The tendency of a moving current of air toward~ 
entmining the tinely-divi,led drops of water depends 
upon the pressure exerted nllon them. 

This pressure in kilo. under conditions of velocity 
and area obtained in practice is for plane surfaces 

p=]( rVA~ where T¥="the \veight of 1 cub. nletre· 
. 2q . 

of air in kilos, A = the plane surface of the (!I'op in 
square metre,:v = the relative velocity between air 
and plane in metres, g=the acceleration due to' 
gravity (!J'SI)]{ =a numerical coefficient. 

According to Grashof, this coefficient is largely 
dependent upon the size of the slll'face and is fol' 
surfaces of 

K= I'S6, 2'04, 2'IS, 234, 2'51, 2'69 
sq. Ill. 1'00, 0'25, '5, 1'00, 2'00, 4'00 

Thus K decreases with decreasing snrface and conse
quently the more finely divided the spray, the greater 
is the entraining effect of the air upon it in propor
tion to the size of. its pArticles 

Guided by recent re"nlts as to tha rdsistanc3 offered 
by tile air to the passag'e of small spherical projec
tiles, it can IHobably be assumed that the \'alue of 

FIG. IlI.--Hevoh-ing Spray 'Yheel Air Washer. 
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]( = '55 \"hen the section:1,1 area of spherical orops is 
from '1. to '01 square millimetre. 

The l1il' pressure on the floating drops would then 
beP 0'55 w'A.V2 

2g 
The globule of liqnid has been assumed: to be' 

spherical, but this is only the case when forces con
tinue to act evenly upon it. "'hereas the unbalanced 
air pressure soon flattens the side upon which the 
pressure is exerted, anci by increasing its area 
increases also the v:1,lue of K.. ' 

This circumstance, which is beyond orclinary calcu
lation, lllust be neglected, although it tends to in
crease the pressure on the drop. ' 

'Vhen a drop of water is ioosenell from a fixed 
point :1,nd falls, neglecting frietion, its velocity y 
after a time t and a hcighL h througll which it has' 
fallen are connecteo by the well-known equations 

t = :!:'.= J'2!! ' 
g g 

'Vhen a. drop of water falling vertically meetR a 
horizontal current of air, the former is deflected from 
its \'el tical path. If tlie horizontnJ pressllle on the 
drop, as expressed ill eqnation (2), commences at the 
moment of its fall and is equal to its weight, the 
drop 'falls at an angle of 45° with the vertical, since 
its vertica1, and horizontal aceelerations are eqnal. If 
under the same conditions the ail' pressure is several 
times as great as the weight of the drop, the llirectioris 
of f:tll·may approach the horizontal. Shonld the 
orop, however, have fallen vertically through some 
distance before meeting the side current, its deflection 
from the vertical is considerably less, sinee in eq lIal 
time intervals the vertical velocity is greater than 
the horizontal. 

Thus the danger of the drop being carried away in 
the air current is very mu~h less. This is made clear 
by the diagram in Fig. IV. It is on the above facts 
th:Lt the desigll of the spray wheel air washer lig 
based. . 

Heferring again to Fig. III., the spray wheel is 
monnted on a tumed shatt suppor ted ill two bearings 
within a tubular casing. The shaft is direct coupled 
to an electric motor, the speed of which can be variell 
by tield regnlation: The water supply to the wheel 
is controlled by a small belt-driven centrifugal. pump 
which raises the water from the circulating tank. 
The water is thrown at a high velocity from the 
periphery of tl,le spray wheel which 'travels at a lineal 
speed of not less than 6,00U ft. per minnte, awl con
se'luently its deflection by the air current is practic
ally nil. The' carryover' of free moisture into' the 
separator due to the water splashing against the 
sides of the casing is very slllall in amount. 

Any floating dust or other impurity in the air, on 
ente~ing the spray zone is dashed and hammered 
again~~ the sides of the casing, whence it is washed 
down by gravity into thf> tank below. ' 

The tinest of the spray, and ,consequently the 
degree of humidity gi\'en to the air is regnlated by 
varying the speed of the wheel, and the quantity of 
water iri circulation is controlled by'a handcock 

The resistance otfere(l to the air in passing thronah 
the washer is negligible, and its self-cleansing PI':'O
perties are oovione, indeed this air ptlrifier conforms 
III a remarkable degree to the conditions laid down 
earlier in this article. 

One of these washers was supplied recently in con
nection with the plenum \'entilation plallt for a larae 
public building in Glasgow, where the problem ~f 
clell:nsi~g the air was aggmvated by the necessity for 
talong In the air at the roof level. In less than five 
mill\ltes after starting up th~ water in the circulating 
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Horizontal Pre~sure = Vertical Pressure. 
FIG. IV.-Deflection of Falling Drops. 

tank was discoloured and a film of soot was seen to 
be floating on its surface. 

Theintrodnction ofplennm ventilation into England 
has eaused the springing up of a new and import:tIll; 
industry, and that one of its most serious problems 
has been tackled in a thorough and scientific manner, 
and with a growing measure of success has been 
sufiici,ently indicated in tlli~ article. , 

The intr04uction of pure, warm, humidified air 
into public buildings by the scientifically-desigll~d 
apparatus of the present day, enables the city dweller 
to enjoy one of the delights of a country walk on iI. 
summer's evening, after a heavy downpour of rain 
has refreshed and purified the air. 

In conclusion, the writer wishes to express his in
debtedness to Mr. Julius Hanna, whose name is 
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identified with Griginal research wGrk in the science 
Gf ventilatiGn. It was Gwing to, the courtesy of Mr. 
Hanna in his capacity as manager fGr Messrs. 
Musgrave & Co.., of Belfast, tlmt the writer. was 
enabled to, make a series of interesting tests Gf the 
'Rainbow' pnrifier mannfactnred by his firm."
C. L. BROwNE.-CassiC1·'S Magazine, Oct., 1910, 
p.564. (R. A.) 

ECONOMIC TAMPERS IN JOPLIN DISTRICT:-:' An 
innGvatiGn in the blasting practice in the sheet 

, ground mines of the Joplin district has come about 
with the intrGductiGn of the ECGnomic tampers, a 
recent invention. These tampers have been used by 
a number Gf the mining cGmpanies with success, and 
they promise to eft'ect a change in the mining costs, 
especially in the use of pGwder. Among the 
Gperators who have given them a trial are the Little 
Princess Co., the AlIleri~an, Genessee and Oakwood. 

The cGnstructiGn of the tamper is extremely 
simple, consisting Gf a card,bGard tube cGvered with 
pH per and filled with sand. the sand llsed being the 
fine material from the tailing mills, screened to a 10-
mesh. The tube is made of two, pieces of card hoard, 
each 4! in. sqnare. Each piece is slotted and wben 
bent,tG fGrm a tube, the slGts extend entirely arGund 
the til be. .The two pieces are held in place by 
wrapping paper which is glued tGgether, two pieces 
bping used so as to, form a weak place in the center 
·of the tuhe, so that the cartridge Illay bulge and 
,swell to fill the hole when pressure of the tampin" 
rGd is applied. The paper is crimped over the end Gf 
the tube to keep in the sand. After the tube is filled 
with dry sand, a thin layer of glue is ~p]llied, makino' 
a hard cake i to ~ in. thick, so, that·when·the tampe~' 
is placed in the hole t he tamping bar strikes the 
caked top and will not break the paper and lose the 
,sand. 
. In Grder to make blasting effective, the powder 
mllst be confined in the hole, but Joplin operators 
nave not been observing this requirement as carefully 

I 
.!:J'ec1Ion~ 

J..t!>,~ ~""l-\. 

as they should, and hence have crowded in a greater 
amou,nt of po~vder tban was necessary, if prGper 
talllpmg materIal were used. This greatly increased 
the amount of powder, which is already a large item 

·of expense especially in the sheet,ground mines, 
where the grollnd is very hard :and requiresJ:much 

bla-ting_ Hitherto, the operat~rs have been handi
capped by the lack of proper material for tamping, 
the Gnly thing at hand for use being rock and gravel, 
which are not only poor material, but very danger
ous. Hence the operators usually preferred to ram 
the hole full of pow ier, thus using much more than 
was really necessary for breaking the hole. With 
the introduction of the Economic tamper a new and 
successful material has been found with which to till 
up the hole, after sufficient powder has heeh put in, 
ma·king it much safer, as well as more econumical. 
A box of·tampers costs $1'50, while a box of pnwder 
costs $5'25, saying thus on a box $3'75. The use of 
tampers instead of gravel me:lIl~ fewer holes lost, 
caused hy the fact that the fuse is lIeyer cut oft· by 
the use of tampers, which ofteu havpens ill using 
gravel. The paper and fine sand packs t he powder 
securely into the holes, and yet does not wear or cut 
the fuse. Danger of premature explosions is much 
less, as the soft paper and sand of the tampers 
cllshions oft' any percussions of the powder. 

One of the most fruitful sources of profit and 
success ill the use of the talllper~ is in sr!lIihhing. 
After .lrilling, the holes haye to be sqnibhed, three 
to five sticks of powder being commonly, used for this 
purpose. Each hole is usually squihbed twice. By 
properly' (·onlining these sticks of powder with 
tampers it has been. found necessary to me only two 
to four sticks of powder, eft'ecting a great saying in 
each shot: By such practice the large"t amount of 
ground is broken with the smallest possible use of 
powder and scarcely a hole is lost, whereas in the 
mines of the district where former methods were 
employed, it is common 10 see the face of drifts ,~ith 
holes one t<) three ft. deep" which have not heen 
broken_ Where every cost of mine management has 
to he carefully reckoned, as is often the case in the 
sheet-gronnd mines of the distr,ct, in order to make 
a margin of profit ahove mining expenses, this means 
a very considerabl" item of economy, equivalent in 
many cases to 2~%- rpdnctiori in l'Oyaltles."- OTTO 
RUHL, The j)linin!J Wor'ld, April 23, 1910, p. 852_ 
(C. B. S_) 

SHAFT-SINKING IN DANGEROUS GROUND.-" In 
our .January issue we gave ~omeinfor. atlon concern
ing the sinking of a new shaft at a coal Illint; in the 
north of England througli treacherous ground, where 
the support for underhung shaft-lining was provided 
by a ring of reinforced concrete. An even more 
notahle cltse of huilding the support in this manner 
is to he found at a colliery helonging to the ~ociete 
des Mines de Houille de Maries, in France. Forty 
years ago one of the ~hafts at this colliery was 
practically destroyed by an inrush of water, and until 
last year it was considered impossible to te-open it 
owing to the broken condition of the ground at the 
mouth. It was not until M. <;oignet of Parig came 
forwanl with a proposition involving the pr.,visioI) of 
a feno-concrete structul e tllat the difficul tv was 
solyerL As a matter of fact the stl'llcture pirtakes 
n;ore oLthe nature of a systenl of steel girders than 
of ordinary reinforced concrete. The structure is 
SUppOi ted on lour masonry foundations arranged at 
the points of a square_ These l

l are 3 metres in diam. 
and are situated :!8 metre~ ap:'trt. Upon these rest 
four main girder~, and upon the latter rest fonr other 
intermerliate girders_ The pllttform for suspending 
the shaft-lining is built ronnd the centre opening. 
The masonry foundations were built sufficiently far 
frGm the shaft-month tu ensure stahility. The four 
main beams are huried in the ground, as also are 
parts of the intermediate girders, but they are all 
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marie strong enollgh to do without the uncertain aid 
of the earth support. The depth of the beams is 
therefore made greater than .would otherwise be the 
case, the lIlain being 3 metres and the interll:ediate 
2'7 metres. The ~teel framework of the beam~ is 
com posed of roun,l bars varying from 21 to 23 mm. 

ODD 
DoU 
.000 

I 
! 
~ 

diam. There are 28 such bars and tbeir endF are 
bent upward gradually toward the points of wpport 
"0 as to resist shearing stresses. The web of the 
beams is made in a manner similar to that of an 
ordinary steel lattice-girder. The internal diam. of 
the suspended shaft-lining is 5'9 metres. The total 
weight of the ferro-concrete structure is 300 tom, 
and the wei"ht of the underhung liriing is 200 tons. 
The small diagrammatic plan explains the shape of 
the strnctnre.-The lYJining Magazine, April, 1910, 
p. 293. (C. B. S ) 

MISCELLANEOUS. 
PROTI<:CTlON' AGAINST 'RUST. -" The clean iron 

surface is painted fir"t with ferric chloride sulution, 
then ,yith a soluble aniline salt preferably the 
sulphate, wllich becomes intimately mixed with the 
basic oxychloride, and finally with chromic acid 
which prodnces an adherent film of aniline-black on 
the surface. The several ingredients may, howm'er, 
be mixed together with linseed oil and the iron 
painted therewith."-Prof. A. Lr.uw.-Ti1hes Engi
neerill.q Supplement, Dec. 7, 1I110. (J. M.) 

SOUTH AFRICAN DREDGING.-,--" The Mynpacht 
Gold Dredging Co. has been formed in Melbourne to 
work 'an area of 200 acres on the Thabina River, 
N urtliern Transvaal. The company consists of 
50,OflQ £1 sh'Lres, of which :iO,OOO are fully paid, and· 
20,00q contlibuting, paid up to 5s. The property is: 
Oll~ of the options secured by Mr .• J. C. \Yatson on 
behalf of the South African Dredgiug Syndicate. 
Mr. P. ,Yo TewkRbury, whose name is well known in 
connectiull with bucket (lredging enterprises in 
VictUlia and New South 'Vales, liaS rellurted on the 
lease, and states that it is the richest alluvial 
'ieposit suitable for dredging he has ever examined. 
His tests g1ive the net monetary retnrn per cubic 
yard of ground tried at :3s. lOd., as compared wilh 
:!~. 2cl. Slated by i\'lr. Watson. The working COSIS 
are approx.mated at 4d. per cub. yard. 

. In order' t~ ensure efficiency, the directors of the 
mynpa('ht Company have'decided to obtain the 
dred~e I"cally, and also to send the whole stafrfrom 
Australia. . , 

The contract for the dredge, which will have a 
capacity of ;{O,OOO cu h. yards per week, has been let 
to Me,srs. C. Ruwolt & Co.; en"ineers, of "rano-a-

. rittta, Vic. The pontoon" ill he o"f steel thi·ough07It. 
The dredge is to have a special turbine pump and 
tandem compouud engines of t he latest type, and the 
I~uckets are to he direct coupled, without connecting 
hnks. The whole plant WIll be titte(l with electric 
light. The approximate cost of the dredge, f.o.r. 
Melbourne, will be £14,000. Mr. Tewkshury, who 
is figuring upon the dredge turning over a minimum 
of 15,000 cuh. J'anl,; of grolllill per week, is confident 
this plant will provi,ie a useful object lesson to South 
Africau rilining men, in showing what Australian ... 
manufacturers can do. The construction of the 
dred~e should be completed in about six lllonths."·~ 
Australiall lY1ining and Enginee1'inrJ Re·view, .Jalluary 
5, 1910. (C. B. S.) 

Reviews and New Books. 

(JYe shall be ple:xsed to re'view any Sciel/tijie 01' Tech- \ 
nical JYork sent to us for that purpose.) 

ORE MINING METHODS. By W. R. CRANE, with 56 
illustrations. Demy 8vo. 219 pp. (Wiley & 
Son.) 12s. 6d. net. . 

" It. is in the underground methods of working and. 
handling ore, that great scope is at pre~ent possible·

1 

for imjJrovements and economies in many ways. 
Underground we are in the dark in many respects, we 
deal with unknown forces, hence we cannot exactly 
calculate the supports, etc., needed, too much money 
may be spent, or to litlle, thereby perhaps increas-. 
ing the risk to life. The actual ore mining methods' 
are essentially the practical side of mining, and for 
each separate ore body, the most suitable method of 
workiug, can only be deter'llined by actual practical 
experience. Experimeu ts in this department are 
therefore necessarily very costly, yet it would often 
pay if such were carried out. i\Iiners are most con-. 
servati ve people, each llIining district has its own 
method of mining which in mally cases could be 
improved upon. Unfortunately there are no men, 
like some of the greater scientists, who take 
up the study of mining for a hobhy, as amateurs, 
who would ha,'e the tillle aud means of care
fully studying- and experimenting in the various 
milling problems in different pans of the world, 
at the mines themselves. The average mining 
man ha. therefore to gain, what information he can 
from books, and it is fortun'tte that he has snch 
books as the one uuder revie IV to turn to. In' Ore 
Mining Methods,' the au thor Ras given excellent 
general descriptions of the varions meoh(,ds of stoping 
as elllployed, chietly in the llIirles in AmeH.ea, with 
their relative adnwtag-e~ allll disa,lvlwtages. Many 
really pr.lel ically puints a,re missed, e.g. under tile 
headiug 'PlOPS,' p. 8, the anthor states that 'in 
order to increase the hearing surface' caps are often 
l)l'o,-idecl, which consist of short leugths of plank 
placed between the ends of the props and roof or 
tloor.' This may be one reason f"r the nse of 
head boards, I ut [tn e'l"ally important re'Lson 
for their use is to prolong the life of the prop 
itself, and hence eeono\llise in timber. Again, 
uuder the heacling of 'I\Iethods of Handling 
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Qre in the Stopes,' p. 15, in speaking 'of chutes the 
aUI hoI' seems to be undecided as to wbat angle the 
broken ore will actually I'll n down a curved sheet at 
n'letal chute. The angle depends to a certain extent 
on the size of the chute ami natnre of the broken ore; 
lint under the most favourable conditions it will be 
fouml (.hat the ore will uot run at a fhLtter angle than 
27 degrees. The anthor concludes with a chapter on 
, Cost of Stopillg" at. yarions mines. For purposes 
of comparison these are useful, when the type of 
labour, the actual prices paid per lb. or ton of stones 
are given, etc., bnt are of little use for comparing 
results ,,,ith other mines in various parts of the 
world when only the cost per ton of the yarions 
items of expenditure are given. On the whole the 
book will well repay Rtudying, especially for students 
reading up for college examinations. (G. H·S.) 

Abstracts of Patent Applications. 

(e.) 546/09. Charles Harrison Dixon (1), William 
Beayer (2). MecJlanical finger for receiving and 
holding gravity stamps when idle. 25.11.0.·1. 

This applicat.ion is for an improvement in fingers 
fO!' holding gravity stamps when idle, cOllsisting of a 
separate end for the finger which is worked into an 
incline plane fixed in a casting in the end of the 
finger thereby raising the st.amp high enough so that 
the "am will not touch it when the camshaft is 
rel·olved. This does away with the ordinary cam 
stick. 
(C.) 36/10. Frederick George Fell. Stamp safety 

clamp, 4.2.10. 
'fhis application is for a toggle joint clamp for 

suspending "tamp stems and the like, the clamp 
being hinged on one side and having a hook link on 
the other side for quick adjustment and removal. 
(C.) 45/10. Frederick Benjami~ Adolphe Kirsten. 

Improl'ements in apparatus for recovering 
diamonds. 10.2.10. 

This application refers to the use of an endless 
belt, mounted after the manner of a Frne vanner, 
the surface of which is covered with a coat of grease. 
As is well known diamonds will adhere to this greased 
belt and means are adapted for continuously remov
ing the yaluable deposit and for supplying the grease 
required. 
(C.) 60/10. J. R. Thurlow. Improvements in or 

relating to apparatus for classifying crushed ore 
products. 21.2.10.. . 

This application refers to a device with l'arions 
modifications for classifying crushed ore products by 
hydraulic separation of coarser or heavier particles 
from fif.1er or lighLer material. 

The device consists essentially of a pipe ~onnected 
to the hottom of all ordinary conie,d classifier, this 
pipe being perfomted anll water jacke1ell. The fhw 
of the chls,ifierl prOlluct is regulated Il,t the bottom 
by :L (Jonical plul-( adjnstable so as to govern the size 
of the annular discharge opening. 

(C.) 69/10. C. F. E. O. Schmitt. Il1lprol'ements 
in tube mill feeding means, also applicable in 
part. to spiral pumps. 24.2.10. 

This application for tube mill feeding means com
pri~es in combination a casin" providing a receiving 
chamber and Il,n elevating chamber with the usual 
spiml vane. The receiving and elevating chambers are 
~ep 1rated by a partitiOl': wall, hal"ing an aperture, 
and a vane set at an angle with the direction of 

rotation whereby the pulp feed.is led into the elevfl;t
ing chamuer. The whole apparatns revolves with 
tlle mill on its axis, and may he provided also with 
an independent central opening for feeding pulp 
directly through this axial apertnre. -
(C.) 247/10. C. H. 'IVilkins (1), J. Wilshir (2) .. 

Imprvvements in pipe and like couplings. 
This'invention relates to couplings for rapirily con

necting lengths of pipe whether melal pipe or hose, 
or for connecting such pipe to a machine or for 
similar purposes. 

The illl'entors cl im, in the coupling, the combina
tion of a male ami female element, forming between 
them a longitudinally tapering annular chamber, 
with a resilient wasber or packing ring positioned 
within the said chamber to make contact with the 
adjacent surfaces of both elements and to be momble 
longitudinally in .the said chamber; the said wasber 
to be also exposed t , the pressure of the lluid passing 
through the coupling in sueh a manner as to force it 
towards the smaller lJart of tbe annular chamber and 
thereby cause it to make a tight joint between the 
·coupling elements. 
(C.) 473/10. E. H. Martin. Improvement in llis

charge means for stamp mills and other crushing 
machinery. 

The device consists of horizontal bars (a kind of 
grating) traversing the discharge openiug. spaced 
apart to pass material of the reqnired size, their 

.npper surfaces presenting H series of steps colleetively 
inclining upwardly aud ontwardly from the stanlp or 
equivalent. 
(C) 48<)/10. M. de R. de Colombier (I), J. Clement 

(:2). Improl'eJllents in selmrating llletallic par-
ticl~s from their admixture,. . . 

This application is for an appamtus for separating 
metallic from non-metallic 'suhstances .by means of 
an electrical discharge p'Lssing·.between two metal 
plates arrange I face to face, one being covered hyan 
insnlating ll1ateml on which the powdered ore is' 
placed. 
(C.) 5:35/10. George Mitchell. 

and relating to process and 
treatment of ores. 29.10.10. 

J mproyemen'ts in 
apparatus for the 

Tllis application refers to a smelting furnace of the 
reverberatory copper type in which a portion of the 
hearth is replaced by a conl'erter or converters, in 
order to ntilise the heat generated during cOll\-ersion 
to assist in the smelting of furtluir portions of the 
charge. The sm el ting hearth is at a higher level 
than the converter and graded towanls it, so that 
the metal dmins to the converter as it melts. Details 
are given of its a]i>plication in nrious forms, and 
.with either carhouaceons or oil fue\. 
(C.) 536/10. Ernest James Hnme (1), Walter 

Reginald Hume (2). Improvements in concrete 
pipes, col nmns, girders, blocks, and other struc
tural material, and method of and means for 
l1lanufactnring the same. 29.10.10. 

This inl'ention relates to a method of and meallS 
for IImnufacturing concretc pipes, columns, ¥irders, 
blocks. and other concrete structural 1uaterial gener
ally, whether reinforced or 'otherwise, bnt more 
particularly to the manufactdre of pipes for water 
service, drainage and other pmposes, as well as 
hollow blocks and other hollow structural details. 
The object df the illl-ention is to 'more etIecti I·ely 
secure the packing of the lll~terial from which the 
pipes Il,nd otber fLrticles are mad" and to rednce the" 
JO"t of lllan ufactnre. 

In this invention centrifugal, force is made use of 
for packing the particles of th'e celllent and other 
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. latelial togethei', th!) method o.f proc!ldure .being 
~uch that by m1J,ki.ng use of ?~ntr~fngal force ~n the 
~,anner described III the speetiicatIOn, the outslde <?r 
snrface of the pipe or .other artIC.le to.?e moulded IS 
completed' first, the tn.ner portIOn betn~ gradually 
fi]led in or bnilt np unttl the complete pIpe or ot~ler 
article is made, the relllforcf>ment whe~ nsed .. betng 
first placed in position at.'d then automatICally bedded 
into the structnre dunng the progress of manufac-
tnre. 
(C.) 5:J8/1O. .Hans Charle.s B~hr (I), Charles 

Frederick Ednard Oscar ::;clllllltt (2). Improve
ments relating to the sub·division d streams of 
pnlp and o~her .\i'luid. LILlO. . . . 

This applicatIOn IS fvr apparatus for snb-dlvldtng a 
strram of pulp ?r liquid ,,:hich consists in fO:llIin.g 
the srune into .a Clr?nlar s~ctIOnal stre.alll, flowtn~ It 
in a vertical (li:ectlOll whIlst progresslv~ly re~ncm.g 
it~ cross sectIOnal area. and then dl>perslng .It 
Bymllletrically from a? a?{ls to form a sheet, an.d. sph~
ting said sheet. Thl~, tn the a~pamtus specI~ed, IS 
'Lccomplished by plactng a comcal vessel, with an 
~pen bottom, concentrically into a larger conical 
vessel the liqnid travelling downward in the smaller 
co he ,;nd then upward in the annular space between 
the cones, and finally falling over the le\·el upper lip 
of the outside cone, with receptacles disper~ed in a 
Tin" nnder and 3TOlllld the lip. The liq nid may be' 
me~lmnically stirred in the inner cone. 
(C.) .543/10. Carl Niff (1), Augnst Brandes (2). 

Improvements in and relating to the treatment 
of liquids. 5.11.10. . . 

This is a process of treatlllg wateT for bOIler and 
silllillLr purposes by passing it rapidly over a cleltn 
r11nlllinium sUTface and so prodnting a coagulating 
effect from the alnllliniulll reIiIOved or hydrate 
formed. 
(C.) 546/10. Charles Cnthbert FTeenHLn. A griml

ing pan discharge and ~lassifier. S. ~ 1.1~. 
This patent refers to the tnternal apphcatlon to 'L 

grinding pan, of a.n adjnstable outlet consisting ?f a 
pipe or tube winch may be set at any reqlllret! 
distance frolll the centre of the pan. At! vantage is 
taken of the concentric' segregation of particles 
according to their mas~ dne to the centrifugal action 
prouncet! by the working of the pan far obtaining the 
discharge of different grades of pulp. 
(C.) 561/10. i{einhold Steinback. Improvements 

in grinding lllills and the like. 17.11.10. 
This invention relates to snbdividing a tube lllill 

into two parts by mean" of a vertical partiLion, into 
a preliminary grinding chfLlnber and a finishing 
chamber. The conllection between the two chambers 
is through peripheral openings round the end ot l he 
first chamber discharging into a circumferential 
chamber carrying a circumferential sieve. L[trge 
openings connected to the spaces inside and out~ide 
the sieve connect respectively to the the primary and 
finishing portions of the mill, the first fur tbe . return 
of the oversize back to the preliminary cbamber and 
the second to conduct the undersize which has pas8ed 
tit rough the sieve to the fin ishing c]1I1m her. 
(C.) 570/10. Peter Andrew ~Ialone. Improyements 

in lu bricating the bearirigs of cam 8hafts. 
22.11.10. 

This relates til a means of. lu bricating the bearings 
of cam ~hafts by meaus of a pad (or pads) consisling 
of :L porous bag or en velope containint; solid or semi
H .. hd grease, l hese bags being merely laid on the 
J"llrnal, the lubrication hei",' effected by the grease 
tXllding throngh the pores ~f the texture withont 
Waste. 

(C.) 575/10. James Valentine Coleman. Apparatus 
for separating lllinp.ral bearing matter from 
streams of w'1ter. 25.11.10. 

This application is for an end leEs sluice, composed 
.of pliable material provided with pockets and ridges 
and suspended between endless travelling belts to 
.Ivhich progres .. ive movement is imparted by means 
of carryillg pulleys. . 

-----------_._-

Selected Transvaal Patent Applications. 

R~~LATING TO CHEMISTRY, METALLURGY AND 
NlININU. 

Compile,1 by C. H. M. KISCH, F.M.Chart.lnst.P.A. 
(Lolldon), ,Johannesburg (Member). 

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

(P.) 562/10. Roll0 Bowman Ballantyne (I), 
Martin 'Wagner (2). An iml'roved sprayer for liquid 
solutions ant! the like. l7.11.10. 

(I'.) 56:J(1O. Uaston Jacqllier. Impro\'ements in 
the precipitation vf metallic oxides in solution. 
IS.I1.lO. 

(C.) 564/10. Woldemar Hommel (1), Henry 
Thomas Durant (2). Improvements in or relating to 
the ex traction of llleuLis from their ores. IS. 11.10. 

(p.) ,565110. John Wilson. A new an(limproved 
match (known by miners umler. the name of "cheesa 
stick ") use,1 for lighting fuse. 18.11.10. 

(P.) 56i/lO. Bertram Poidevin Hichanlson. 
Improvements in pipe and similar conplings. 21.11.10. 

(P.) 568/10. Henry Arthur Goddard. An' im
proved mode of huilding in concr<;lte ami. apparatus 
therefor 21. 11.10. 

(P.) 569/10. William Colin Hazelhurst. Tube 
mill alldliner. 21.H.10. 

(C.) 570/10. Peter Andrew Malone. Improve: 
ments in lubric[tting the bearings of cam shafts. 
22.11.10. 

(P.) 5il/lO. Sir Joseph Wilson Swan (1); James 
Alfred Kell\lall (2). Impro\-ements in and apparatus 
for the manufacture of alkaline cyanides. 22.11.10. 

(1'.) 572/10. ,JOilll Contts Shaw. A new or im
proved device for detaching from their spindles the 
pointers of ste-'Llll pressure gaugLs the hands of tillle 
pieces, alld the II ke. 24.l1.lO. 

(P.I. 5i3/1O. Er nest Holroyd Martin. Apparatus 
for ~orting ore prior to milling. 24.11.10. 

(C.) 5i5/1O. J'1mes V>Llentine Coleman. Appa
ratus. for separating mineral bearing lIlatter from 
strealllS of water. 25.11.10. 

(C.) 51i/1O. Thomas Gaskell Allen. Improve
ments in or relating to acetylene gas gen~rators. 
25.11.10. 

(P.) 5i/91O. 'Charles Gmham Stone. Improved 
septic tanks for trclLllllent of sewerage. 26.11.10. 

(P.) 581/10. .Joseph G.uul,lie. Methotl of auto
matic .lly pollecting and extracting dust and explo
sives fumes from the [ttmosphere made hy rock drill· 
ing machines alltl blasting underground. 28.11.10. 

(P.) 582/10. Frederick Victor William Swanton. 
Improved appa atns to produce power by means of 
weighte,1 levers anrl eccentric epicyrloidal motions. 
2S. 11. 10. 

(P.) 585/10. Wiliiarn 13erthelson. An improved 
coupling for connecting hoses to pressure mains and 
the like. 2S.1 L 10. 
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(P.) 5g4/l0. Jospph William POIe'f;ter (I), Edward 
Henry Johnson (2). Improvements in apparatus for 
sepa-rating the solids from the liquid of ore pulp. 
23.11.10. 

(P.) 585/10' George Anderson Robertson (1), 
£;halles Thomas Stephens (2). Improve.ments apper· 
taining to the mortar boxes of stalllP nlllls. 29.11. W. 

(P.) 586/10. Oswald Robert Rushton Hampson 
(1), Henry Algeruon. HalllpsOl.1 (:2). Impro. ements 
in means for actuatIng shakmg chnte conveyors. 
30.11.10. 

(P.) 587/10. Otto Lellz. (I), Joseph Amos Mills 
(2). Impi'oven~ents in the fixi~lg of hammer heads 
and olher' simIlar tools to theIr shafts or bandIes. 
30.11.10. . 

(C.) 588/10. Chades Krat~. An improved 
~vater hy elec· method of and apparatus for heatIng 

trici t.y. 2.12.10. 
(C.) 589/10. George. Johnston: . ImproY~ments 

in or relating to crnshlllg or grIndmg aUrIferous 
quartz and other hard ores or substances. 2.12.10. 

(C.) 590/10. George Johnstou. Improvements 
in or relatillO' to filtering appHratus. 2.1Z.10. 

(C.) 591/10. Harry Pan ling. An illlprovement 
in the proeess of tref1ting >lllueous nitric '1cid and the 
like with snlphuric acid and uther hygroscopic sub· 
stances. 2.12.10. 

(C.) 592/10. Harry .Pauling.. Improv~d .Imth.od 
of concentrating aqueons solutIOns of llltnc aCId. 
2.12.10. 

(C.) 59:3/10. Nil, ola Tesla. Improl emenls in 
fluid propulsion. 2.12.10. . 
. (P.) 594/10. Arthur Ernest \Ya,lker (I), James 
Cramon,l "Talker (2). Safety device for mechanical 
haulages. 2.12.10. 

(P.) 295/10. Henry Crawford Boyd (1), Robelt 
Hendersoll (2). Improved concrete VIbratIng mould· 
ingmachine. 2.12.10. 

(C.) 596/10. Otto Stehang Tonnesen. Improved 
apparatus for sampling slimes and other liquids. 
5.12.10. 

(C.) 597/10. Lonis Lnmiere. Improvemenl.s in 
acoustic instruments £5 12.10. . 

.(C.) 598/10 .. William Henry Leonard. Impro,'e· 
ments in or relating to quick couplings. 5.12.10. 

(C.) 599/10. Daniel Shaw Waugh. Improve· 
11lents in or relating to rock drills. 6.12 10. 

(C.) 600/10. Thomas Brown B.Lillie. Improve· 
ments in snction cleaning appara~us. ().12.10.~ .. 

(P.) 601/10. James Leslie l\htchell (I)~ "'I1ham 
\Yri"ht Grealhead (2). Improvements III safety 
catch mechanism for mille skip cages and the like. 
~1~1~ . 

(1'.) 602/10. Clifford Arnold MacleOlll. Contri," 
ance for the prevfmtion f)f miners' phthisis. 6.12.10. 

(C.) 603/10. Fr~derick Stuhbs. ]mprovemellt.s 
ill safety amalgam recept»cles. 8.12.10. 

(C.) 605/10. Carl Llldwig Va.'er.ltin Zimm~r. 
Process for increasing the hea,t resIst lllg propertIes 
of bitlllllinons or tarry lllateriais. 9.12.1(1. 

(e.) 600/10. Arthur T!lOmas Col.'ier. A~ ill?' 
proved Illannfaeture of fleXIble materml from IllliIa 
rubbei' and the like. 9.12. 10. 

(P.) 60i/IO. John Arehibahl Maclachlan (1), 
Andrew Trimble (2). A new sewerage apparatus 
for mines allli I he Ii I.e. fl.12. 10. 

(P.) 608/10. Alfred Georl.;e Newkwy Bunlen. 
Impro"emenls in guides for the ,tems of tl"e ~tamps 
of stamp lllill,. 9.12.10 . 

. (P.) 611/10. Panl Aruold vnn \Yildeurath. 1m· 
prOYelllents in rope grips. 10.12.10. 

(P.) 612/10. Louis Lll111iere. l111prOyements in 
acoustical instrUlllenti3. 1O.12.](J. 

(P.) . 613/10. Paul Millington .Terrard. Improve· 
ments in and relating to flying machines, ailships, 
and the like, and in apparatus therefor partl.v applic· 
able ·also to other motor actuated machines., 12.12.10. 

(P.) 614/10. Hans 'Peter Rasmussen. Composi. 
tion for the use of elle'ctrical insulating and other 
commercial purposes.' 12.12.10. 

Changes of Address. 

Membm's and Associates are ?'equested to notify the 
Sem'etm'Y immediately of any change in add?'ess, 
otherwise it is impossible toguamntee the delivery oj 
Journals or Notices. The Secretm'y should be notified 
of non·receipt of Jou1'nals and Notices at once. 

BASS, K. C., lio Louw's Creek; Rhodesia EsperanzlL 
G. ;\,1. Co., Ltd., Umsweswe, HhodesiOl. 

BISSETT, A. C., I/O Scotland; P. O. Box 65, East 
Rand. 

CULLEN, \V. l/o Modderfontein; c/o British S.A; 
Explosives Co., Ltd., 612 Sali,bnry House, 
Fillsbury Circus, London, E.C. 

DAVIES, EDWARD, l/o England; Antelope Minle', 
Matopos, RllOde,ia. 

DODD M., to P. O. Box 2486, Johannesbnrg. 
EVAN~, LEWIS. l/o Gwelo; 16 Lonrho Buildings, 

P. O. Box 547, Salisbury, Rhodesia. 
FOll.D, S. H., l/o Bris~ol; 5, The Manor \Yay, 

B1ackheath, London, S.E. 
GILBERT, T. \Y., l/o Johannesburg; S.A. Tin Mines, 

Ltd., Doornhoek, P. O. Naboomspruit Station. 
ISAACS, Ii. Mcl., to c/o C. Dixon, P. O. Box 305, 

Bulawayo. 
JACK W. D. to P. O. Box 54, Cleyeland. 
JOLL~, T. S., l/o Jubilec Mine; City Deep, Ltd., 

P. O. J36x 1447, Johannesbnrg. 
LINDHOllST, R, l/o Cleveland; Kingwilliams TOWIl, 

C.C. 
MACKAY, A. N., l/o Mexico; Caley, Leopold Roall, 

Wimbledon, London, S. \V. 
M ACI~ILLIGAN. H. R, l/o \V. Australia: The Toll, 

Horeham Road, Sussex, England. 
ivfATHER, T. vY., l/o "T. Africa; 810, Earlham 

Street, Pasadena, Cal., U.S.A. 
MORRISON, S., to City Deep, Ltd., P. O. Box 1411, 

Johannesburg. 
MUMFORD, F. '1'., to P. O. Box 24+, SalisbUl)', 

Rhodesia,. 
MURD~CH, R,. 1/0 Johannesbnrg; B~ntj~s Con· 

soh dated MInes, Ltd., P. O. Box 2, F Jonda. 
NEW, \Y. STANI",EY, I/o Germiston ; Green Hill Par Ie, 

Eversham, England. 
PARSONS, C. E., to P. 0. Box 213, Bulawayo. 
PEAHCE, JOHN, 1/0 Deyon; The Laurels, Willsbridge, 

near Bristo', Enl.;lan<l. -' 
ROllERTSON, J. l-t. H., l/o East Rand; Fern Cliffe, / 

North MOl'nt Vernon, near Glasgow, Scotland./ 
ROlliNSON, C. A., to P. O. Box 27, Jeppcstown. / 
HOIllNSON, R \V., l/o ,PenIHLlollga; East Rall(l 

Propy. 2VJines, Ltd .. P. O. Box 220, East Rand .. 
SAWYER; H. E., I/o EasL Rallll ; (illllerella Consoli· 

dated, Ltd., P. O. Box 75, Boksbnrg. . 
STANLEY. Prof. G. H .. l/o Johannesbnrg ; 2 HIg\'· 

field Road, Edghaslon, Birminghalll. 
\YAVE, R A., l/o 13ula{yayo; The Dawn JI.'lillP, 

'l'urkois P. 0., ChttoomH, Hho(lesia. 
WESSELS, J. J., i/o Nigel; Robinson Deep G. 1\1. 

Co., Ltd, P. O. Box 1'488, Joluwlleshurg-. 
WILMOTH, L. J.; 1/0 Barberton; c/o A. H. Wilmot.\', 

Solicitor, BrulltUlI Chambers, Collin Street, 
Melbourne, Australia. 
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